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A. Bo.* 

A. B. Go. 


A. Ca. 


A. Ch. 


A. C. C. 


A. C. G. 


A. C. McG. 


A. D. G. 


A. F. P. 


A, G. 


A. Ha. 


A. He. 


A. H.-S. 


A. H. S. 
A. J. G. 

A. L. 


A. Adams R filly. [ Tisserand, Francois. 

Jomt-ciuthor of Life and Lcitevs of /. /). l oyhe^. v 

Aitgus'ik Boudin h(jn, D.l)., D.C.L. f 

ProfCvSSor of Canon Law at the Catholic Univcisity of Pans. Honorary Canon of i Syllabus. 

Pans, editor of the Canomstc contemlyoraiu. I 

Alfred Bradley Gough, M.A., Ph.D. [ 

SomotiriR* (^asberd Scholar of St Jolin's Ctdlcgt , f.Kford. ICnglish Lector in the* j Swabian League. 
University of x8y6-io<>5- t 

Artiiuk (Avi.iiY, T.L.l)., F.R.S. [ Surface (/« /xir/). 

See tlie Inogiaphical article : C.wlkv, Nktuur. t \ ^ / 

Alfred ('iiapman, M.Inst.C.IL (Sugar: Sugar Manufac 

Designer and Constructor ol Sugar Machinery. i part). 

Albert ('urtis Ci.ark, M.A. f 

Fellow and 'I'utor of Queen’s College, Oxfoid, and Univ'ersity Readier in Latin. TheOCfitUS. 

Kditor ol Cicero’s Speeches (Clarendon Press). \ 


Albert Charles Lewis Gditiitlf GincNTiiEK, M.A., M.D,, Pii.l)., F.R.S. C 
Keeper of the Zoological D(‘partment, Bntish Museum, i875-i8<>5. Cold Medallist, I 
Royal Soci<‘ty, liSytS. Author oi Calalof^ncs of < ohthrnu' .Snakes, Bairat hia , .Salientia, I 
and Pi'ihes i>i the Museum ; cS:c. I, 

Rev. Arthur ('u.shman Mi tiiFFEkT, ]\J.A., Pii.l)., D.D. f 

Professor of Church History, Union t heological Seminary, New York. Autlior of J 
Jlistorv of Christianity in the A postohi A^e ) tS.c. l.ihtoi ol the fli'itoria I'Atlesia | 
ol ICusebiiis. ^ 


Swordfish. 


Theodoret (/;; pari). 


Alfred Denis Godlkv, I\r.A. j 

Fellow and 'Kntor ot Magdalen Colh gt', Oxiotd, and Public Oiator in the I niveisity. ! TacituS {iv part). 
Author of Socrates and Athenian Sonety ; Arc. Editor ol editions ol racitus. I 


Albert Frederick Pollard, M.A., F.R.Hist.S. { 

Professor of Fnglish llistory in the Univeisity of lanidon. Fellow of All Souls | Taylor, Rowland J 
College, C^xlord. Asdstanl -editor of the Dk tionarv of National Biography, 1893- 'i * 

1901. LotJiian Pii/eman, Oxlord, 1892; Arnold Pii/eman, Author of j *®^*®** 

England under the Protector Somerset ; Henry VIII. ; Life of Thomas Cranmer ; Ac. I 


Major Arthur George Frederu k Griffiths (d. igoS). i 

H.M. Inspector of Prisons, 187S t8 <)6. Author of The Chroiiiile^ of AVre/Efa/r ; j Ticket-Of-Leave. 
Secrets of the Prison House ; At. I 


Adolf Harnack, D.Pir. 

See the biographical article : Harnack, Adot.r. 


Arthur Hervey. 

Formerly Musical Critic to the Morning Post and to ]'anity Fair, 
of French Music , French A/u.sic in the Kineteenth < entnry. 


j Tertullian {m pari) , 
Theodore of Mopsuestii 
( Theodoret {in part). 

Author of Masters i Thomas, Charles. 


Sir a. Houtitm-Schindler, C.I.E. f Tabriz ; 

General in the Persian Army. Author ot Eastern Persian Irak. t Teheran. 

Rev. Archibald Henry Savce, D.D., LL.D., JdiT.D. / Susa 

See the biograpliical article : Sayce, Archibald H. 

Rev. Alexander James (iKieve, M.A.. r>.l\ c 

Professor of New Testament and Church History, Yorkshire United Inde])endenf | Swedenborg, Emanuel , 
College, Bradford. Sornolinie Registrar of Madras Univt-r.sity, and Mi-mber of j Tithes (Religion). 
Mysore Educational Service. ( 

Andrew IvAng, LL.D. / . 

See the biographical article : T.ang, Andrew. laie. 


^ A complete li.st^ showing all individual conliilmtors, appears in the final volume. 
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August MUiifr, PhD (1848 1892) | 

Formerly Profcssoi of btmitic Languagts in the UniNtisily of IlalK Authoi of | Slinnites (/// pd^l) 
Der Islam tm Morgen- und Abendland Lclitor ol Oiuntali'^the Btblwgra(>hte [ 


Arthur Mosr\N J'IEID, T R S \ S , R (• S , R Mei S 

Vict -Admiral RN \dmiialty Repu sontalivi on Poit of London Aiithoiitv 
\cting Conservator of Rivir Mirsi> H>drogr iphtr ol the Ro\ il N i\ \ , 1004- 
i(j09 iKuihor oi Hydrographual Sun CM ng \l 


Aifrfd Nfwion, F R S 

See the biographical irticle Niwton, \irRiD 


Surveying Nautical 

' Sugar-bird , Sun-bird , 
Sun-bittern , Swallow , 
Swan , Swift , Tanager , 
Tapaculo , Teal , Tern , 
Thrush , TiRamou , 
Titmouse , Tody 


Alfred Pftfr Hiiitfr, M D , M P f 

Author of 'With ifrtian Studies, Ihi tommonweat dc Served in Kaf/ir War I 
1H78-1S71J P^iitiui with Pi L S JauK son in m< the il piactice in South \fiicatilM Swaziland I in part) 
l8«>0 Member of Reform CommitUc, Johanm sburg, and Political Prisoner at I 
Prctoiia, 1 805-1 Sob M P lor tlu Hitchin division ot Hcits, i<)io 


Rev AR(iiin\ii)R S Kfnnfdy, AI A , 1) I) Tt h 

Prof( ssor of Hebuw and S( mitu I^^iigu igt s in the Univtisily ol Edinburgh I Tabernacle, 
Prohsboi of Hebtewin tlu Univi isity of Abtadt cn, 1887-1804 Lditoi of Exodus'' | Temple (/;/ 
in the Temple Bible C 

ARIHUK SllADWtLL, M A , M 1) , IX 1) [ 

Mtmber ot tlu Council ot J pukmiologicai Society Aullioi of Ihe London Water \ Temperance 
Supply, Industrial rtfuitniv Dunh, 1 imf>cianic and J (gi^lalion [ 

Arc H iBAi D Sharp (Tire 

Confaulting Lngincci and Chartin J J\itent Agent 

AIAN SUMMtRIY ( 01 F C P 

formerly Assistant Sccntiry, Board of Education, South Kensington Author of 
Ornament in J uroptan Silks , Lalalogtu of Tapestry, 1 mhoidiry, I an and hgyptian 
lextiUs in ihe \ iitona and llbcrt Museum , tVe 


Tapestry , 

Textile - Printing 

Archaeology 


Art 


ami 


Andrew Setii Princ i e-Paiiison, MA T T 1 ) , 1 ) ( J 

Professor of logic and McLiphysics in tlic Univirsity of 1 dinbingh Gittoid 
Lecturer m the IJniversity of Muidetn loir 1 « How ol tlu British Xndt ni) 
Author of Man s Place in the C osmos , Ihe Philosophual Radnals , iti 


[ Theosophy {m part) 


Arthur WAuni, M \ T 

Managing Dinctor of Chapman d 11 ill, I td , Pnbhslurs boinuily liteiaiy idvistr 

to K< gan Paul \ Co \uthor of tlfrcd Loid Itnnxson , Legends of the Wheel, \ Symonds, John Addington 
Robert Browning n Westminster Biographies ' Lditor of lohnsoii's Lives of the 
Poe ts I 


Arthur William 1Ioll\nd 

Formerly Scholar of St John's Colh ge Oxford 

Alexander Wood Renion, MV LI B 

Puisne Judge ol the Supreme Coiut of Cevlou 
of England 

Charles Ufmont, Dim 

Sec the biographical article Bi^mont, C 


Baci n Sc’ ohr of Gray's Inn, 1900 { 

Editor of hiuyelopatelia of the I aws ThurlOW, Lord 

r Thierry , 

I Thou, Jacques 


Charles (RLii.iiroN, M \ M D 

King's College, Gambndgi Autlioi of d History of Epidemies in Britain , Jenner 
and Vaccination , Plague in India tVe 


Sir Charles Norton Ldc.cumrf Euor, K( MCt, ILD D( L 

Vice-Chancellor of Sheffield Univdsity Formerly Fellow of Jrinit\ College, 
Oxford H M 's ( ommissioiier and ( ommander-in Cnu I for tlu Liitish 1 ast Africa 
Protectorate Agent and Consul-Gciuial at Zanzibar Consul-C/cnciTl for (icrman 
East Africa, 1900-1904 

Chari Fs Francis Atkinson 

Formerly Scholar of Queen s College, Oxford Captain, 1st City of T ondon (Royal 
Fusiliers) Author of 1 he Wilderness and told Ilarboi 

Chari ES Francis Basiabie, M A HI) 

Regius Professor of Laws and Professor of Political Economy in tlu Tlnivrrsity of 
Dublin hxkthoT oi Public Tinanee (. ommeree of Nations J heory of Intel national 
1 rade , dc 


Carlton Huntley Hayfs, A M , Pii D 

Assistant Professor of History m ( olumbia TJnivi rsity, New York City Member of 
the American Historical Association 

Clarence Hiii Ktisfy, AM , LL B 

Vice-President ind General Manager of the Bond and Mortgage Guarantei Comfiany, 
New York City Dnecte^r of the Corn Exchange Bank dc 

Charles Theodorf Hagbero Wrighi, ILD 
Librarian and Secretary of the London Library 

CHARLts Jasper Bluni 

Major, Royal Artilleiy Ordnance Officer Served through Chitral Campaign 
Charles I fthbkidge Kincsford, M A , FR TIisi S , h S A 

Assist int Secretary to the Board of Education Author of Life of Henry V Editor 
of Chronicles of I ondon, and Stow s Survey of London 


Surgery lit story 


Tatars (m part) 


Supply and Transport 
(Military) , 

Thirty Years’ War 


Token Money 


Sully 

Title Guarantee Companies 

Tolstoy, Leo. 

Tirah Campaign 

Suffolk. William de la Pole, 
Duke of 
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CiiARLLb Raymond Blazify, M A , D Liii , t R (i S , R Hist S 

Proftssor of Modern History in the University of Birmingham horm^'rlj Fellow of 
Merton College, Oxfjrd, ind Univetsity lecturer in the History of (negraphy 
Lotliian Prizeman, Oxford, i88<> Lowell Leeturer, Boston, nio8 Author of Henry 
the Navtgatnr , 1 he Datvn of Moaern (,eograf)hy Ac 

Chari ES Scott Siilrrinoton, D Sc , Ml), M A , F R S , 1 1 D 

Professor of Physiology, University of Livcrjiool horeign Member of Academies 
of Rome, Vienna, Brussels, Crottinge n, Ac Author of Fht Integrative Action of the 
Nervous System 

C WriHELM 

Author of Hsbays on Ballet and "spectacle 

Sir Dietrich Brandis, K ( i L , FR S (1824-^1907) 

* Inspcctor-Gencial of Forestry to the Indian Crovernment, 1861 1883 

Rev Duncan Crookes 1 o\i<y, M \ 

Rector of Worplesdon, Surrey Lditoi ol Ihe / etter^i of / homas Gra) Ac 

Donald Francis Tovey 

Author of Lisetvi tn Musical 'Inalysts comprising fhe Classical Conierio, The 
Goldberg Variations, and analyse b of many other classical works 

Sir David CiIii , K ( B , LL D , h R S h R A S , D Sc 

HM Astronomer at the Cape of Good Hope, i8/<i-ioo7 Sereed on Geodetic 
Suive'‘y of 1 gyjit, ind on the lixpedition te) Ascension Islaiiti to determine the Solar 
Parallax by obsereations of Mais Directed the Geoeletie Survc\ of Natd, Cape 
Colemy and Rhodesia Author ot GtodiUc Survey of South Ifrua , Catalogue of 
Stars for the hqmnoces, iS'jo, /660, kjoo , Ac 

David Gkirck Hoc \Rrn, M \ 

Keeper of the Ashmolean Muse um, Oxfoid, and Fellow ol Magdalen College 1 ellow 
of the British \eadeiny I'xrav ited at Paphos 188b, Naueialis, 1890 and it^o^ 
Ephesus, i904-iej05 \sbiiit i<io6 leioy Dire e tor, Biilish School at Athens, 
iSi)y-njoo Diieetoi, ( ictin I xploialion 1 iind i8<><j 

David Hannay 

Formerly Biitish Vicc-( onsul at Bircelona \ulhoi of Sfior* History of the Roval 
Navy , I lie of Emilw Castelar , Ac 

DuKiNriFTD Hlnry Scott, M A , Ph D , LL D , h R S 

Professot of Hotan\ , Rf»> il College of Science Lonelon, 1885-1802 Foimerly 
President of the Ko^al Mieroscopical Societv and of the Linne in Soeiet) Author 
ol Structural Botany , Studies tn I osstl Botany Ac 

Danifi Lifuhr ^HO^' \s 

B irrister-at-Law Lincolns Inn Stipeneliary M igistrate at Pont\])ridd and 
Rhondda 

David Kandai 1 -Mac ivi k M \ DSc 

Cur itor of Lgv'pti in Department, I m\ei-.it\ ofl\nns\I\ inia I ormtrlv V\ eirecster 
Readei in Lgyptologv, Unnersit) ot Oxfeird \iillioi of Midieval Rfiodtsia eVe 

David Sharp, IVl \ FUS F/S 

Editoi of the /oolngual Rnord lormerlv Curitor ol the Museum of Zoolog\, 
UmveiMtv of Cambiidge and Pusident of tlie 1 nteunedogical Society ot I ondon 
Author ot ‘ IiiseeUi ' m the C \<itinal His/ot\ Ae 

David Fkfdfrick Sciiross M \ 

Forincily Senior Iruestigitor and Stifislmin in the labour Dejiartmint of the 
Boird of Tilde \uthoi of Mtthods of Industiial Remuneration Ae 

Rev Likanmi Armiia'^f M \ 

frinily College, Cambndge Professor in \orkshire Xhiitcd Independent Cedlcge 
Bradford 

Edward Auuusrus I^rffman, III) DCT 
bee the biograjihic.il article I Ri fman, L \ 

Frnpsi Barkfr M a 

bellow and Lecturer in Modern History St Jeihn s ( eilk^ge Oxford Formerl) Fe How 
and 1 utor of Merton College C r i\ e n Scholar, 1805 

Rt Riv hnwARD (uiiiBhRi Buiifr M a OSB, IittD 

Abbot of Downside Abbey, Bath A ill lieu of 1 lie I ausiac Histein of Pilladius 
m C ambndgi I e\ts and Studies 


Edmund Gosse, LL 1) , D ( L 

See the biogra])liie al iituh ( ossr Edmfnd 


Emile Garckf, M Insi E F 

Mxnaging Directoi of the Biitish Electric Iraetion Co I td Author of Manual of 
Elictrical UndirtaKings Ac 

ErNESI ArIHUR GARDNfcK, M A 

See the biographical article G-iRDvrR, Pfrcy 


j Tasman ; 

I^Thorfinn Karlsefni* 

I Sympathetic System 

I Theatre Spectacle 
I Teak {m part) 

[ Thomson, James [1200-1748) 

r Suite Music , 

Symphonic Poem , 

[ Symphony 

[ Telescope [in part) 


Syria , 

Tobruk , 

Tokat 

f Suffren, Admiral , 
I Swold, Battle of 



I Termite 

I Sweating System 
I Superintendent 


I Syracuse 

{ Tancred , 

Teutonic Order 

f Tertiaries , 

\ Thomas of Celano. 
Sully^Prudhomme , 

Sweden Litemture and 
Philosophy , 

Swinburne, Algernon C , 
Tegndr, Esaias , 

Tennyson, Alfred , 

, Terza Rima 

( Telegraph ( ommerctal 

4spcits , 

Telephone Commercial 

is peels 

f Sunium , Tegea Archaeology 
I Thebes ((ireece) , 

[ TIryns [tn part) 
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T’ KM bF II \KKIS()N M \ 

In How md Ltcluur in Cl issKb hinH\ (olKgt C iinhiulEfi Antlior ot 
1 hto^nis 

1 DWARD Ih WVOOl) M \ 

(xonMllt ind ( iiub Coll< ( nnhndgc Lilir'iiian of llu R()> \1 Cfio{>[r i}>lncal 
Sot u ty , i ondon 

Efiis TIoxrii Minns, \I \ • 

Uni\ ( isitv ctun r in P d ii ()t;i iph\ ( iml>iid}» Idliiui iinl \ssisl int Libi.n win 
ol P< inbrokt C ollt , C unl»i itlj^i l«)inuil\ 1 i How of IN mbi ol t C oll< {w 

Fdmi M) KNn 11 1 Pii 1) I 1 ( 

l*rof( ssoi of 1 ( ( hnoloRit d Clioinibti\ Mintlu^ftr I ni\tisit\ Ilt\d of ( lumK<d 
D(j)aitin nt, Munuipil School of itclinulo^\, M lucIk sit i 1 xinniui m Dyeing, 
Cd\ iiid Ginlds of Lontlon Institnlt Xutlioi of *1 Manual of Ihein^ tVt I dilor 
of the Journal of tJu u t\ of I >\ t i s and C olounKt'^ 

Fdiari) \Ii\iv PhD Dim IT T) 

Profissorof yicn nl llisbny in flu I ni\(isit\ of Ikilin \\\thor oi (icschuhtc des 
lUirthums , (tisihuht( dt s alien lif^xf^kn^ Die Isiaihloi und \ai libai stain me 

Kr\ bi)\v\Rn Miwiurn W \t ki r M \ 

1 tllow. Senior 1 ulo* anti I ibi in in of ( )iu t n s ( ollt gt , Oxford 

Fdmitnd Owln, b R ( S , I I 1) D S( 

Con'^iilling Siirg on ft) SI AI y s Hospd 1, I ondon and to the Cliildien's Hospitd, 
(rit it ( >nnond stict I J tnidon C 'u \ dici ol tlu Lt gion e>l Ilonenii \ii1hoi ot 
A Manual of Inalonn foi Siiiioi Students 

b nwTN Onto S\( ns b R S (1 dm ) A M Insi M F 

C h iirin in (d flu Tbili h lire Prt \ e ntion ( ominillt t Vict -Pit suit n1 NilionilPin 
Bngules I anon Vice PiisuUnl, Intern ilional lire Str^iet Countil Viilhoi ot 
/ ins and Puhtu V nfti taiunu nts Ae 

Fmm wnn \\ iii li ip, 'M \ 

Fran( IS (rwvioki) PiTRKiTi M \, DT) 

Nornsnn fhoftssor ol Di\init\ in llu l^nuti ilv of ( inibndgt 1 t How of tlu 
liiitisli \e idein\ Piil-tditoi of riu loin (tvsfHls in S\nai tiansiiihtd fioni tlu 
Sniailu Palinipstst \nthor of 1 he (tosfnl Uisloi\ and its I lansinission I ail 
Easttrn C hrntianitv , Ae 

FRrDLRick (iroRri Ml H SON lii e k AI A 

Fellow and Leetuni of Clait Colltet Cambridge 

r Ki oruK K (iN Ml R PxRsoNs ( S 1’ / S b R \nihroj> Tnsi 

Viet -Prt sident \ii it<nnu il Sot u t \ of (ot it Pntiiii iiitl Irt 1 iiul Itttuiti on 
\nitoii\ list J litnn vs s I lospit d I ondtni ind Iht J ontltiii Sehool of Mt tlu iiii foi 
Womt n Forint rh Tliinlt luin Piob ssoi it tlu Ko\ d ( ollt gt of Snrpt ons 

FR\Nk (ifOkt ^ Popi 

lee tint 1 on ( ht niistry J isf 1 oml )n ( oil ^t (I ni\tisit\ i>f I ondon) 

Frankiin IIinpv IIoopm 

Assistant Ltlitui ot tin ( mtuiv I)utionai\ 


Terence (/;/ fyart) 


{ 


Tanganyika, Lake 


j Taun , 

Theodosia Uictent , 

( Thyssagetae 

[ Textile-printj/ig Manu^ 
I fdctunn^ 


t Tigranes , 

Tindates , 

Tissaphernes 

Theopompus 

f Surgery Modint practice , 
^ Tetanus 

( Theatre Modern staiie 
y mechanism 

( Theophrastus 
[ Thomas, St {in part) 


i Suebi , Sussex, Kingdom of , 
Sweden Early History , 

[ Teutoni 


I Terpenes 
I Tammany Hall. 


Major (tLnlral Sir bRnitRitk John (.oi osmid f ^ 

St e the biogi iphie d iiticle Colusmid F iniily ^ limur 

bR \Nf IS ]OIIN If \y CRIIl I 1) M \ 1 L 1) , b S \ r 

Ciiiultn Proft ssor t>f \ntunt History m the Uiiiversitv of Oxft^rd lellow of I 

Rrast nose College 1 tllow ot tlu bntish \eadtiny loinurly l i nsur, Slutlent, [ XHule 
I iitor mtl IiDiiiian of Chiist (luiuh, Oxford Ford Ttelupi i<) 0 () i^oy I 

Author of Monographs on Roman Histoiy, t spi 1 1 ilh Roin in Hiil un, Ae V 

Fk \N( IS I I r wj 1 1 \ X (iRii Jim M \ , Pit f) 1 S \ r 

Rt id( r in 1 gyptology CJxfor<l Ibiixtisity 1 el toi of tlu An h u ological Suryey I Xhebes (Egypt) 

*«nd \rt hat ologual Reports ol tlu J g\ pt 1 xploi ition I und 1 t How ol Imperial ’ xi Afl V P / 

Cjeimin \rt hat ologicel Institiitt \iithor ol Sfoms of the lli^h Puests of \ * H®tn 
Memphis , Ac ( 

Fr\nk PoDMORh M \ (iS;;C)-tqto) i 

Sometime Stholai of PembioKt ( ollt gt , Ox fend Xnihor ol Modern Spntf ealisni , Table-tumillg 
Mesmerism and C hristiau Sitenit Ae \ 

Sir bRH)hRI(k Poiiotk RaRI LI D I)( 1 f Qumrel 

Seethe biogruphu il irtuli Poi i ock 1 miiK 1 ^ * 


Frfdfrk k Pi KSl R M \ (iS|o K)10) 

Forrntrlv I * How of riimty College Dublin J 'lole <-se)r eil Axlnitl Philei oi>hy in 
the I niMisilN ol Dublin Member of the Roy d lush \eaih m 


FRANk R ( \\ \ 

Author of South \ fi u a jiom the (lunt tnhtotln Pnio, 


F \’^IN(fNI pROokS 

Managing Diuete)] of Messrs Vincent Brooks, Day A Son, ltd, I ithogra])hic 
Jh nte is I eviulon 


I Surface {tn part) 

Sudan Geography and 
StatisU c^;, A rchac ology 
part) ATn\ History ^ 

Swaziland {tn pan) , 
Timbuktu , Tlem^en, 


i 

i 


Sun Copying 


{tn 
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i^REDFRICk^Wll LIAM (lAMRIP, J ) Sc , J' R S 

Professor of Zoology in tht Univcisitv oi Hirminghdm Formerly ^sslst int Dmctoi 
of tlu Zoological T dhor iloru s diul Ttchinr in Zoologv in tin I nivirsity of 
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SUBMARINE MINES. A submarine mine is a weapon of war 

used in the attack and defence of harbours and anchorages. 
It may be defined as “ A charge of explosives, moored at or 
beneath the surface of the water, intended by its explosion to 
put out of action without delay a hostile vessel of the class it is 
intended to act against.” It differs from the torpedo (q.v.) in 
bein^ incapable of movement (except in the special form of 
drifting mines, which are not moored, but move with the tide or 
current). But this subdivision into two distinct classes was 
not made till 1870. Prior to that date the term ‘‘ torpedo 
was used for all explosive charges fired in the water. 

Submarine mines may be divided into two main classes, con- 
trollable and uncontrollable, or, as they are often classified, 

electrical ” or “ mechanical.” In the first class the method of 
firing is by electricity, the source of the electric power whether 
by battery or dynamo being contained in a firing station on 
shore and connected to the mines by insulated cables. By 
simply switching off the electricity in the firing station, such 
mines are rendered inert and entirely harmless. In the 
second class, the means of firing are contained in the mine 
itself, the source of power being a small electric battery, 
or being obtained from a pistol, spring or suspended weights 
In all mines of this class the impulse which actuates the firing 
gear is given by a ship or other floating object bumping against 
the mine. When mechanical mines have once been set for firing 
they are thus dangerous to friend and foe alike. Safety arrange- 
ments are employed to prevent the firing apparatus working 
while the mine is being laid, and clockwork is sometimes added 
to render the mine inactive after a certain definite time or in 
case the mine breaks away from its mooring. Their principal 
advantages, as compared with the electrically controlled mines, 
are cheapness and rapidity of laying. Controllable ” mines are 
absolutely under the control of the operator on shore, their 
condition is always accurately known, and if any break adrift 
not only is the fact at once known but the mines themselves are 
harmless. Another advantage is that when fired by “ observa- 
tion ” as described below, they are placed at depths which will 
be well below the bottom of any vessels passing through the 
mine field. They can thus be used in channels which have to 
be kept open for traffic during hostilities. 

Electrical mines take rather longer to prepare and lay out 
than the other class, as the electrical cables have to be laid and 
jointed, and they require rather more skill and training in 
the operators employed to lay and fire the mines. Such mines 
represent the highest development of this form of warfare, and 
the details given below refer mainly to this class of mine. 

Electrical mines are arranged on two systems according to the 
method of ascertaining the proper moment to apply the firing 


current to the mine cables. These methods are by “ observa- 
tion ” or by “ circuit closer.” 

The “ observation ” system depends on two careful observa- 
tions made by an operator on shore, one of the exact position 
in which the mines are laid, the other of the track of hostile 
ships passing over the mine field. The position of the mines 
when laid is marked on a special chart, on which the track of 
ships crossing the mine field can also be plotted. When the track 
is seen to be crossing the position of a mine, a switch is closed on 
shore and the mine is fired. To allow for errors in observation 
such mines are fitted with large charges of explosive and are 
usually arranged in lines of two, three or four mines placed across 
the channel, ail the mines in a line being fired together. Observa- 
tion mines are placed either resting on the bottom or moored 
at depths which are well below the bottom of any friendly 
vessels and (except that anchoring in the mine field must be 
forbidden for fear of injury to cables) such mines offer no obstruc- 
tion to friendly traffic. 

In the “ circuit closer ” or ‘‘ C.C.” system, each mine contains 
a small piece of apparatus which is set in action by the blow of a 
vessel or other object against the mine. When set in action, 
this apparatus completes an electrical circuit in the mine, 
through which the mine can be fired, if the main switch on 
shore is closed. If it is not wished to fire, the C.C. is restored 
to its ordinary condition either automatically by a spring in 
the mine, 01* by an electrical device operated from the shore. 

Such mines are necessarily placed near the surface, and are 
to this extent an interference with friendly traffic. . A vessel 
passing by mistake through a mine field of this class would 
run no risk of anjexplosion while the mines are inactive, but 
might do some damage to the mines. 

This class of mine is used in side channels which it is intended 
to close entirely, or to reduce the width of navigable channels 
where too wide to be defended by observation mines. Their 
principal advantage is that if the firing switch is closed they are 
effective in fog or mist, when observation mines could not be 
worked, and when the guns of the defence would be equally out 
of action. As they are fired only when close against the side 
of a ship, the charge can be comparatively small and the mines 
themselves are handy and easy to lay. 

Compared with observation mines they use much less cable, 
as the action of the C.C. is such that only the minej^ch is struck 
can be fired. Several mines of this class can t^efore $hare 
one cable from the shore, though in practice details ol n^ooring 
and arrangement limit the number connected to on^ to 
four. A set of mines on one cable is referred to as a “ |roup.” 

The arrangements for firing the mines are contained in a firing 
station on shore, in which is the battery or other source of 
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SUBSIDY— SUCCESSION 

tlectnad power for firing, and the necessary ^pparatfJs^l^ military use of electric aJly-fired mines was made m the American 
testing tlie system oi mines, which is usua^Jy done daily W] Civil War of 1862-65 when several vessels were sunk or damaged 
let the operator in the firing station know when the C C of a ! by mines or torpedoes From this date onwards most European 
mine has been struck and the mine is reddy to fire, a small ! natioais experimented with mines, and they were actually used 
electrical apparatus is provided m the firing station for each duringthe Franco-German War of 1870, the Russo-Turkish War 
group of mines This arrangement strikes a^pell when the-dC of and the Spanish- American War of 1898 But the most 
IS worked and also closes a break in the firihg cir<;uit The interesting example of mine warfare was in the attack and 
operator can then clos^ the mam switch and fire the mine ' of Port Arthur during the Russo-Japanese War (^t; ) of 

or if acting on the order to “ fire all mines that signal ” t 1^4-05 Both sides used mechanual mines only, and both 

already dosed his main switch, the signalling apparatfiil^ firthe ‘buffered heavy losses from the mine warfare Mines and tor- 
act of stqkii^ the bell, completes the firmg circuit A similar pedoes were ^st mbpodnced into the English s^vice afjout 1863, 
piec e of ^p^atu^ is connected to each observing instrument, defence mines being placed in the charge of the Royal Engineers, 
the compl^on of the circuit of any line at the observing station while torpedoes were developed by the Royal NavV Up to 
then gives a signal m the firing station and the firmg circuit is 1904 there were mine defences at most of the British ports, 
completed < but in that year the responsibility of mines was placed on 

The firing station ran be on a vessel moored near the mine the navy, and since then the mine defences have been much 
field, but IS more usually on shore, where it can be made abso- redut ed (W B B ) 

lutely secure against any form of attack But the observing SUBSIDY (through Fr from Lat substdium, reserve troops 
stations must be on shore to give stability to the observing aid, assistance, from literally “ to sit or remain behind 

instruments, they cannot be entirely protected as they must or in reserve an aid, subvention, assistance granted especially 
have a small opening facing the mine field, but can be made m money The word has a particular use in economic history 
very inconspicuous and practic e In English history it is the general term for a tax 

Any explosive can be used in submarine mines, provided granted to the king by pari lament, and so distinguished from those 
adequate means are taken to explode the charge, but the explo- due s, such as the customs dues, which were raised by the royal 
sive which is easiest to handle and is m most general use is wet prerogative, of these subsidies there were many varieties, such 
gun-cotton with a small dry primer and detonator to start was the subsidy m excess of the c ustoms on wool, leather, wine 
Ignition. The detonators for electrical mines are on the ** low or cloth exported or imported by aliens, later extended to other 
tension system, that is, firing is effected by the heating of a articles and to native exporters and importers (see Tonnac,f 
small length of wire called a “ bndge,’’ round which is placed a and Poundage), there was also the subsidy which m the 14th 
priming which ignites and detonates a small c barge of fulminate century took the place of the old feudal levies Apart from 
of mercury this application the term, m modern times, is particularly applied 

The charge is contained m a steel mine-case, which has an to the pecuniary assistance by means of bounties, &c given by 
“ apparatus ” inside to contain the ele< tncal arrangements the state to industrial undertakings (see Bounty) Subsidies 
and the CC when used Cases for observation mines are granted by the state to literary, dramatic or other artistic 
usually cylindrical in shapie for mines to rest on the bottom institutions, societies, &c,are generally styled subventions ” 
and spherical for buoyant mmes The weight of charge is (Lat subventre, to come to the aid of) 

about 500 lb and the size of a buoyant case for this charge SUCCESSION (Lat successto, from succedere, to follow aftir) 
would be four feet in diameter Cases for contact mmes are the act of succeeding or following, as of events, objects, places 
spherical, about 39 in in diameter, and can hold 100 lb of gu#- in a senes, &c , but particularly, in law, the transmission or 
cotton They are always buoyant Buoyancy is provided for passing of rights from one to another 

by an air-space inside the case Buoyant cases are moored to a In every system of law provision has to be made for a readjust 
heavy weight or “ sinker,” the connexion being by a steel wire ment of things or goods on the death of the human beings 
rope, or m electrical mmes, the cable itself The cable is care- who owned and enjoyed them Succession to rights may be 
fully insulated and protected with a layer of steel wires An considered from two points of view m some ways they depend 
earth return is used for the electrical circuit on the personality of those who are concerned with them if 

The employment of mines m any defence must depend entirely you hire a servant, you acquire a claim against a certain person 
on the general character of the defence adopted, which will and your claim will disappear on his death But personal 
’tself depend on the size and importance of the harbour to be relations are conimonly implicated in the arrangement of pro 
defended and other details (see Coast Defence) The role perty if a pferson borrows money, the creditor expects to be 
of mmes in a defence is to act as an obstacle to detain ships paid even should the debtor die, and the actual payment will 
under fixe and compel them to engage the artillery of the defence depend to a great extent on the rules as to inheritance Succes-* 
Thus mmes find their greatest usefulness in the defence of bar- sion, in the sense of the partition or redistribution of the pro- 
hours with long channels of approach Mine fields can be de- perty of a former owner is, m modern systems of law, the subject 
btroyed by “ creeping ” for and cutting the electnc cables, by of many rules Such rules may be based on the will of a 
“ sweeping ” for the mines themselves with long loops of chain deceased person 'fhey will be found in such articles as Admin- 
ox rope or by destroying the mines with countermines To isiifcATtoN 5 Assets j Executors and Administrators , In 
guard against any of these, the mine field should be protected heritance. Intestacy, Legacy, Will, &c There are cases, 
by gun fire and ht at night by electric lights As vessels sunk however, in which a will cannot be expressed, this eventuality 
by mines may obstruct the channel, mmes should not be used is discussed m the present article, and there can be no doubt 
in very narrow channels that it is' the most characteristic one from the point of view of 

Although ' the scierttific develo|Mnent of submarine imning social conditions It reOresents the view of society at large 
the work of the last fifty years, attempts to use drifting charges as to what ou^t to be the normal course of succession in the 
against ships and bridges are recorded as early as the i6th readjustment of property after the death of a citizen We shall 
centurv Mines were used by the Americans in 1777, and in dwell chiefly on the customs of succession among the nations of 
1780 Robert Fulton produced an explosive machine \ituch he Aryan stock Other customs are noticed in the articles on 
called a Coirpedo,'* and which was experimented with, not very Village Coi^^unities, MAhommedan Law, &c 
successfully, 1^ to 1815 In 1854 the Russians used mechanical We have to start from a distinction between personal goods and 

mines in the &Utic, but without any marked success the property forming the ecbnomic basis of existence for the 

The first application of electricity to the explosion of sub- family which is strongly expressed m early law War booty, pro- 
merged' cftarges was made by Sir Charles Paifley in the destruc- ceeds of hunting, clothes and ornaments, implements fashioned by 
tion of wrecks m the Thames and of the wVeck of the ** Royal personal skill, kre taken to belong to a man m a more personal 
GeargaJH^at Spithead in 1839 and subsequent years The first way than the land on which he dwells or the cattle of d herd 



SUCCESSION 

* 


It IS chctf^tenstic that even m the strict law of paternal power 
formulated by the Romans an unemancipated son was protected 
in his rights in regard to things acquired in the camp {pecultum 
castrens^ and later on this protection spread to other chattels 
{peetdium quast-casirense) The personal character of this kind 
of property has a decisive influence on the modes of succession 
to it This part of the inheritance is widely considered in 
early law as still in the power of the dead even after demise 
We find thit many savage tribes simply destroy the personal 
belongings of the dead this is done by several Australian and 
Negro tribes (PQst, Grundriss der ethnoiogtschen Jurisprudenz, , 
PP 174^5) Sometimes this rule is modified in the sense that the 
goods remaining after deceased persons have to be taken away ' 
b> strangets^ which leads to curious customs of looting the house I 
of the deceased Such customs were prevalent, for example, ' 
among the North American Indians of the Delaware and Iro- 
quo’S tribes Evidently the nearer relations dare not take 
over su< h things on account of a iabu rule, while strangers may 
appropriate them, as it were, by right of conquest 

The continuance of the relation of the deceased to his own 
things gives rise in most cases to provisions made for the dead 
out of his personal succession The habit of putting arms, 
victuals, clothes and ornaments in the grave seems almost 
universal, and there can be no doubt that the idea underlying 
such usages consists in the wish to provide the dc( ea'^cd with all 
matters necessary to his existence after death A veiy ihar- 
acteristic illustration of this conception may be given from the 
customs of the ancient Russians, as described about 921 by the 
Arabian traveller Ibn Fadhlan The whole of the personal 
property was divided into three parts one-third went to the 
family, the second third was used for making clothes and other 
ornaments for the dc'^d, while the third was spent in carousing 
on the day w hen the corpse was cremated The ceremony itself 
consisted in the following the corpse was put into a boat 
and was dressed up in the most gorgeous attire Intoxicating 
drinks, fruit, bread and meat were put by its side, a dog was cut 
into two parts, which were thrown into the boat Then, all the 
weapo’ ts of the dead man were brought in, as well as the flesh of 
two horses, a cock and a chicken The conculune of the de- 
ce\scd was also sacnfii ed, and ultimately all these objects were 
burned m a huge pile, and a mound throw n up over the ashes 
This description is the more interesting because it starts from 
a division of the goods of the deceased, one part of them being 
affected, as it were, to his personal usage This rule continues 
to be observed m Germanic law m later times and became 
the starting-point of the do( trine of succession to personal 
property in English law According to Glanville (vii 5, 4) 
the chattels of the deceased have to be divided into three 
equal parts, of which one goes to his heir, one to his wife, 
and one is reserved to the deceased himself The same reser- 
vation of the third to the deceased himself is observed m 
Magna Charta (c 26) and in Bracton^s statement of Common 
Law (fol 60), but in Christian surroundings the reservation 
of “ the dead man s part ” was taken to apply to the property 
which had to be spent for his soul and of which, accordingly, 
the Church had to take care This hes at the root of the com- 
mon law doctrine observed until the passing of the Court of 
Probate Act 1857 On the strength of this doctrine the 
bishop was the natural administrator of this part of the 
personalty of the deceased 

The succession to real property, if we may use the English 
legal expression, is not governed by such considerations or the 
needs of the dead Roughly speaking, three different views 
may be taken as to the proper readjustment in such cases 
Taking the principal types in a logical sequence, which differs 
from the historical one, we may say that the aggregate of things 
and claims relinquished by a deceased person may (i) pass 
to relatives or other persons who stood near him in a wav deter- 
mined by law Should several persons of the kind stand 
equally near in the eye of the law the consequence would be a 
division of tl e inheritance The personal aspect of succession 
rules m such systems of mhentauce (2) The deceased may be 


j considered as a subordinate member of a higher organism — 
a kindred, a village, a state, &c In such a case there can be no 
[ succession proper as there has been no individual property to 
I begin with The cases of succession will be a relapse of certain 
goods used by the member of a community to that comn unity 
and a consequent rearrangement of rights of usage The law 
of succession will again be constructed on a personal basis, 
but this basis will be supplied not by the single individual whose 
death has had to be recorded but by some community or union 
to which this individual belonged (3) The aggregate of goods 
and claims constituting what is commonly lalled an inheritance 
may be considered as a unit having an existence and an object 
of Its own The circumstance of the death of an individual 
owner will, as m case 2, be treated as an accidental fact The 
unity of the inheritance and the social part played by it will con- 
stitute the ruling considerations in the arrangenr ent of succession 
The personal factor will be subordinated to the real one 

In practice pure forms corresponding to these mam concep- 
tions occur seldom, and the actual systems of succession mostly 
appear as combinations of these various views We shall try 
to give briefly an account of the following arrangements fi) 
the joint family in so far as it bears on succession, (2) 
voluntary associations among co-heirs, (3) division of inheri- 
tance, (4) united succession m the shape of primogeniture and 
of junior right 

The large mass of Hindu juridical texts representing customs 
and doctrines ranging over nearly 5000 years contains many 
indications as to the existence of a joint family which was 
considered as the corporate owner of property and therefore 
did not admit m principle of the opening of succession through 
the death of any of its members The father or head of such 
a joint family was in truth only the manager of its property 
during lifetime, and though on his demise this power and nght 
of management had to be regulated anew, the property itself 
could not be said to pass by succession it remained as formerly 
in the joint family itself In stating this abstract doctrine 
we have to add that our evidence shows us in practice only 
characteristic consequences and fragments of it, but that we 
have not the means of observing it directly in a consistent 
and complete shape during the comparatively recent epochs 
whuh arc reflected in the evidence It is even a question 
whether such a doctrine was ever absolutely enforced in regard 
to chattels even in the earliest period of Hindu law articles 
of personal apparel and objects acquired by personal will and 
strength fell to a great extent under the conception of separate 
property Gains of science, art and craft are mentioned in early 
instances as subject to special ownership and corresponding 
rules of personal secession are framed in regard to them 
(Jolly, Tagore lectures on Partition, Inheritance and Adoption, 
94) But, on the other hand, there are certain categories of 
movable goods Which even in later law are considered as belong- 
ing to the family community and incapable of partition, e g 
water, prepared food, roads, vehicles, female slaves, property 
destined for pious uses and sacrifices, books When law became 
rationalized these things had to be sold in order that the pro- 
ceeds of the sale should be divided, but originally they seem 
to have been regarded as owned by the joint family though 
used by its single members And as to immovables — land and 

houses — they were demonstrably excluded in ancient customary 
law from partition among co-heirs 
In Greek law the most drastic expression of the joint family 
system to be found in the arrangements of Spartan households, 
where brothers clustered round the eldest or “ keeper of the 
hearth ” ^ (co-TtaTra^iov), and not only the management of 
family property but even marriages were dependent on the unity 
of the shares and on the necessity of keeping down the offspnng 
of the younger brothers With the Romans there are hardly 
any traces of a primitive family community excluding succession, 
but the Celtic tribal system was to a great extent based on this 
fundamental conception (Seebohm, Tribal System in Wales) 

^ The trnii illustrates the intimate connexion between inheritance 
and household rehgion in ancient \tyan custom 
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During three generations the offspring of father, grandfa^er 
and great-grandfather held together in regard to land The 
consequence was that, although separate plots and houses were 
commonly reserved for the uses of the smaller families included 
within the larger unit, the death of the principal brought about 
an equalization of shares first fer sitrpes and ultimately per 
capita until the final break-up of the community when it reached 
the stage of the great-grandsons of the original founder. But 
the most elaborate system of family ownership is to be observed 
in the history of the latest comers among the Aryan races — the 
Slavs In the backward mountain regions which they occupied 
in the Balkan Peninsula and in the wilderness of the forests and 
moors of Eastern Europe they developed many characteristic 
tribal institutions and, among these, the joint family, the 
Zadruga, tnohoshttna The lii^e family communities of the 
southern Slavs have been described at length by recent observers, 
and there can be no doubt that then: roots go back to a distant 
past (see Village Communities) There is no room in them 
for succession proper what has to be provided for is the con- 
tinuity of business management by elders and the repartition of 
rights of usage and maintenance, a repartition largely depen- 
dent on var) mg customs and on the policy of the above-men- 
tioned elders In Russia the so-called large family appears as a 
muLii less extensive application of the same idea It extends 
rarely over more than three generations, but even as a cluster 
of members gathering around a grandfather or a great-uncle 
it presents an arrangement which hampers greatly private enter- 
prise and staves off succession until the moment when the great 
household breaks up between the descendants of a great-grand- 
father 

In Germanic law we catch a glimpse of a state of things in 
which side relations were not admitted to succession at all. 
The Frankish Edict of Chilperic (ad 571) tells us that if some- 
body died without leaving sons or daughters, his brother was to 
succeed him and not his neighbours {non vtcxnt) This has to 
be construed as a modification of the older rule according to 
which the neighbours succeeded and not the brother Under 

neighbours we cannot understand merely people connected 
with a person by proximity of settlement, but rather his kinsmen 
in their usual capacity of neighbours The fact that kinsmen 
forming a settlement have precedence of such near relations as 
the brothers is characteristic enough, especially, as even the 
succession of sons and daughters is mentioned in a way which 
shows that there was still some doubt whether neighbouring 
kinsmen should not take inheritance instead of the latter 
These are systems of a very archaic arrangement based on a 
close tribal community between the members of a kindred 
Such a community is not apparent in later legal custom, but there 
are many signs of a close union between members of the same 
family The law of Scania, a provmce of southern Sweden, 
shows us a group settled around a grandfather His sons even 
when married hold part of the property under him and it 
is with some difficulty that they and their wives succeed in 
<^eparating some of the goods acquired by personal work or 
brought in by marriage from the rest of the household property 
(Seaman Law, Danish Text 1 5) The same arrangement 
appears in Lombard law as regards brothers who remain settled 
in a common house (Edict of Rothari, c 167) Of course, in all 
such cases, there could be no real inheritance and succession, 
but merely the stepping in of the next generation into the nghts 
and duties of the representative of an older generation on the 
latter’s demise In legal terminology it is a case of accretion 
and not of succession 

The next stage in the development of succession is presented 
by an arrangement which was common in Germany, viz by the 
management of property under the rule of so-called Ganerlh 
schaft Ganerben is the same as the Latin coheredes, com- 
parttetpeSf consortes A capitulary of 818 mentions such com- 
munities of heirs holding in common (cf Boretius Capitularia, 
1 282) W hile the community lasted none of the shareholders 
could dispose of any part of the property by his single will 
Legally and economically all transactions had to proceed from 


common consent and common resolve This did not preclude the 
possibility of any one among the shareholders claiming his own 
portion, in which case part of the property had to be meted 
out to him according to fair computation (iwascara) There 
was no legal constraint over the shareholders to remain m 
common division could be brought about either by common 
consent or by claims of individuals, and yet the constant occur- 
rence of these settlements of co-heirs shows that as a matter of 
fact It was more profitable to keep together and not to break 
up the unit of property by division The customary union of 
co-heirs appears in this way as a corrective of the strict legal 
principle of equal rights between heirs of the*same degree In 
English practice the joint management of ( o-heirs is not so fully 
described, but there can be no doubt that under the older Saxon 
rule admitting heirs of the same degree to equal rights m suc- 
cession the interests of economic efficiency were commonly pre- 
served by the carrying on of common husbandry without any 
realization of the concurrent claims which would have broken 
up the object of succession This accounts for the fact that 
notwithstanding the prevalence among the early English of 
the rule admitting all the sons or heirs m the same position to 
equal shares in the inheritance, the organic units of hides, 
yardlands, &c, are kept up m the course of centuries In 
the management of so-called gavelkind succession in Kent 
partition was legally possible and came sometimes to be effected, 
but there was the customary reaction against it in the shape of 
keeping up the “ yokes ” and “ sulungs ” A trace of the same 
kind of union between co-heirs appears in the so-called parage 
communities so often mentioned in Domesday Book 

In all these cases the principle of union and joint manage- 
ment is kept up by purely economic means and considerations 
The legal possibility of partition is admitted by the side of it 
It is interesting to watch two divergent lines of further develop- 
ment springing from this common source, on the one side we 
see the full realization of individual right resulting in frequent 
divisions, on the other side we watch the rise of legal ristraints 
on subdivision resulting in the establishment, m respect of 
certain categories of property, of rules excluding the plurality 
of heirs for the sake of preserving the unity of the household 
The first system is, of course, most easily carried out in countries 
where individualistic types of husbandry prevail In Europe 
it is especially prevalent in the south with its intense cultivation 
of the arable and its habits of wine and olive growing We 
shall not wonder, therefore, that the unrestricted subdivision 
among heirs is represented most completely by Roman law 
Not, to speak of the fact that already in the XII Tables the 
principal mode of inheritance was considered to be inheritance 
by will while intestate succession came in as a subsidiary ex- 
pedient, we have to notice that there is no check on the dis- 
persion of property among heirs of the same degree The only 
survival of a regime of family community may be found in the 
distinction between heredes sui (heirs of their own) and heredes 
extranei (outside heirs of the deceased) The first entered bv 
their own right and took possession of property which had 
belonged to them potentially even during their ancestor’s life 
The latter drew their claims from their relationship to the 
deceased and this did not give them a direct hold on the property 
m question Apart from that the civil law of ancient Rome 
favoured complete division, and the same principle is represented 
in all European legislation derived from Roman law or strongly 
influenced by it Sometimes, as in the French Code Cwtl, even 
the wish of the owner cannot alter the course of such succession 
as no person can make a will depriving any of his children of their 
legal share 

In full contrast with this mode of succe^'Sion prevailing in 
romanized countries we find the nations proceeding from 
Germanic stock and strongly influenced by feudalism developing 
two different kinds of restraints on subdivision In Scandi- 
navian law this point of view is expressed by the Norwegian 
customs as to Odal The principal estates of the country, which, 
according to the law of the Gulathing, have descended through 
five generations m the same family, cannot be dispersed and 



SUCCESSION DUTY 


alienated at pleasure They are considered as rightly belong- 
ing to the kindred with which an historical connexion has been 
established In order to keep these estates within the kindred 
they are to descend chiefly to men women are admitted to 
property m them only in exceptional cases Onginally it is 
only the daughter of a man who has left no sons and the sister 
of one who has left no children and no brothers that are aamitted 
to take Odal as if they were men Nieces and first-cousins are 
admit ced in the sense that they have to pass the property to 
their nearest male heir They may, in certain eventualities, be 
bought out by nearest male relative A second peculiarity 
of Odal consists in the right of relations descending from one of 
the common ancestors to prevent strangers from acquiring Odal 
estate Any holder of su( h an estate who wants to sell it in its 
entirety or in portion has first to apply to his relatives and they 
may acquire the estate at the price proposed by a stranger less 
one-fifth Even if no relative has taken advantage of this 
privilege an Odal estate sold to a stranger may be bought back 
into the family by compulsory redemption if the relatives 
subsequently find the means and have the wish to resort to 
such redemption Odal right does not curtail the claims of the 
younger sons or of any heirs in a similar position As a matter 
of fact, however, customary succession in Norwegian peasant 
families sets great prue on holding the property of the household 
well together It is keenly felt that a gaard (farm) ought not 
to be parcelled up into smaller holdings, and in the common 
case of several heirs succeeding to the farm, they generally make 
up among themselves who is to remain in charge of the ancestral 
household the rest are compensated in money or helped to 
start on some other estate or perhaps in a cottage by the side 
of the principal house In medieval England, France and 
Germany the same considerations of economic efficiency are felt 
as regards the keeping up of united holdings, and it may be said 
that the lower we get in the scale of property the stronger these 
considerations become If it is possible, though not perhaps 
profitable, to divide the property of a large farm, it becomes 
almost impossible to break-up the smaller units — so-called 
yardlands and oxgangs Through being parcelled up into 
small plots, land loses in value, and, as to cattle, it is impossible 
to divide one ox or one horse tn specie without selling them 
No wonder that we find practices and customs of united suc- 
cession arising in direct contradiction with the ancient rule that 
all heirs of the same degree should be admitted to equal shares 
Glanville mentions expressly that the socagers of his time held 
partly by undivided succession and partly bv divided inherit- 
ance Ihc relations of feudalism and serfdom contributed 
strongly towards creating such individual tenancies It was 
certainly in the interest of the lord that his men, whether holding 
a military fief or an agricultural farm, should not weaken the 
value of their tenancies b> dispersing the one or the other 
among heirs But apart from these interests of over-lords 
there was the evident self-interest of the tenants themselves 
and therefore the point of view of unification of holdings is by 
no means confined to servile tenements or to military fiefs 
The question whether the successor should be the eldest 
son or the youngest son is a secondary one The latter 
practice was very prevalent all through Europe and pro- 
duced in England what is termed the Borough English 
rule The quaint name has been derived from the contrast 
in point of succession between the two parts of the borough 
of Nbttinghdm The French burgesses transmitted their 
tenements by primogeniture, while in the case of the English 
tenants the youngest sons succeeded A usual explanation 
of this passage of the holdmgs to the youngest is found in the 
fact that the youngest son remains longest in his father’s house, 
while the elder brothers have opportunities of going out into 
the >vorld at a time when the father is still alive and able to take 
care of his land This is well in keeping with the view that 
customs of united succession arise in connexion with compensa- 
tion provided for co-heirs waiving their claims in regard to 
settlement in the original household The succession of the 
youngest appears also very characteristic in so far as it illustrates 


the break up into small tenancies, as the youngest in the family 
IS certainly not a fit representative of hierarchy and authority 
and could not have been meant to rule anything but his own 
restricted household 

One more feature of the ancient law of succession has to be 
noticed in conclusion, viz the exclusion of women from 
inheritance in land There can be no doubt that as regards 
movable goods women held property and transmitted it on a par 
with males right from the earliest time According to Germanic 
conception personal ornaments and articles of household furni- 
ture are specially effected to their use and follow a distinct line 
of succession from woman to woman (Geradc) Norse law puts 
women and men on the same footing as to all forms of property 
equated to “ movable money ” (^sore), but as to land there is 
a prevalent idea that men shopid be privileged Women are 
admitted to a certain extent, but always placed behmd men of 
equal degree Frankish and Lombard law originally excluded 
women from inheritance in land, and this exclusion seems as 
ancient as the patriarchal system itself, whatever we ma> think 
about the position of affairs in prehistoric times when rules 
of matriarchy were prevalent A common-sense explanation 
of one side of this doctrine is tendered by the law of the Thurm- 
gians {Lex Anglorum et Wennorum, c 6) It is stated there that 
inheritance in land goes with the duty of taking revenge for the 
homicide of relatives and with the power of bearing arms One 
of the most potent adversaries of this system of exclusion proved 
to be the Church It favoured all through the view that land 
should be transmitted in the same way as money or chattels 
A Frankish formula (Marculf) shows us a father who takes care 
to endow his daughter with a piece of land accordmg to natural 
affection in spite of the strict law of his tribe Such instruments 
were strongly backed by the Church, and the view that women 
should be admitted to hold land on certain occasions had made 
its way in England as early as Anglo-Saxon times 
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SUCCESSION DUTY, in the English fiscal system, ‘‘ a tax 
placed on the gratuitous acquisition of property which passes 
on the death of any person, by means of a transfer from one 
person (tailed the predecessor) to another person (called the 
successor)” In order properly to understand the present 
state of the English law it is necessary to describe shortly the 
state of affairs prior to the Finance Act 1894 — an act which 
effected a considerable change in the duties payable and in the 
mode of assessment of those duties 

The principal act which first imposed a succession duty m 
England was the Succession Duty Act 1853 By that act a 
duty varying from i to 10 % accordmg to the degree of con- 
sanguinity between the predecessor and successor was imposed 
upon every succession which was defined as “ every past or 
future disposition of property by reason whereof any person 
has or shall become beneficially entitled to any property, or 
the income thereof, upon the death of any person dying after 
the time appointed for the commencement of this act, either 
immediately or after any interval, either certaml> or contm- 
gently, and either onginally or b> way of substitutive hnutation 
and every devolution by law of any beneficial interest in pro- 
perty, or the income thereof, upon the death of any person dying 
after the time appointed for the commencement of this act to 
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any other person m possession or exoectancy ” The property 
which IS liable to pay the duty is in realty or leasehold estate 
m the United Kingdom and personalty — not subject to legacy 
duty — ^which the beneficiary claims by virtue of English, 
Scottish or Irish law Personalty m England bequeathed by 
a person domiciled abroad is not subject to succession d\ity 
Successions of a husband or a wife, successions where the princi- 
pal value is under £ioo, and individual successions under £20, 
are exempt from duty Leasehold property and personalty 
direi ted to be converted into real estate are liable to succession, 
not to legacy duty Special provision 1$ made for the collection 
of duty In the cases of joint tenants and where the successor 
s also the predecessor* Ihe duty is a first charge on property, 
but if the property be parted with before the duty is paid the 
liability of the successor is transferred to the alienee It is, 
therefore, usual m requisitions on title before conveyance, to 
demand for the protection of the purchaser the production of 
receipts for succession duty, as such receipts are an effectual 
protection notwithstanding any suppression or misstatement 
in the account on the footing of which the duty was assesse<;i 
or any insufficiency of such assessment The duty is by Ichis 
act directed to be assessed as follows . on personal property, if 
the successor takes a limited estate, the duty is assessed on the 
principal value of the annuity or yearly income estimated 
according to the period during which he is entitled to receive 
the annuity or yearly income, and the duty is payable m four 
yearly instalm^^nts free from interest If the successor takes 
absolutely he pays in a lump sum duty on the principal value 
On real property the duty is payable in eight half-yearly instal- 
ments without interest on the capital value of an annuity equal to 
the annual value of the property Various minor changes were 
made By the Customs and Inland Revenue Act 1881, personal 
estates under £300 were exempted By the Customs and Inland 
Revenue Act 1888 an additional \ % was charged on successions 
already paying 1% and an additional ii% on successions 
paying more than i % By the Customs and Inland Revenue 
Act 1889 an additional duty of i % called estate duty was 
payable on successions over £10,000 
The Finance Acts 1894 and 1909 effected large changes in 
the duties payable on death (for which see Estate Duty, 
Legacy) As regards the succession duties they enacted that 
payment of the estate duties thereby created should include 
payment of the additional duties mentioned above Estates 
under £1000 (£2000 in the case of widow or child of deceased) 
are exempted from payment of any succession duties The 
succession duty payable under the Succession Duty Act 1853 
was m all cases to be calculated according to the principal 
value of the property, t e its selling value, and though still 
payable by instalments interest at 3% is chargeable The 
additional succession duties are still payable in cases where 
the estate duty is not charged, but such cases are of small 
importance and in practice are not as a rule charged 

United btates — ^The United States imposed a succession duty by 
the War Revenue Act of 1898 on all legacies or distributive shares 
of personal property exceeding |io 000 It is a tax on the privilege 
of succession Devises or distributions of land are not affected by 
it The rate of duty runs from 75 cents on the Jioo to I5 on the 
I too, if the legacy or share in question does not exceed $25 000 
On those of over that value the rate is multiphcd times on 
estates up to $xoo,ooo, twofold on those from |ioo,ooo to $500 000 
2j times on those from $50^000 to a million and threefold for 
those exceeding a million This statute has been supported as 
CO stitutional by the Supreme Court Many of the states also 
impose succession duties or transfer taxes, generally however, on 
ooUaterd and remote successions, sometimes progressive, according 
to the amount pf the succession The state duties generally touch 
real estate successions as well as those to personal property If a 
citiaen of state A owns registered bonds of a corporation chartered 
by state B, which he has put for safe keeping in a deposit vault 
m state C» his estate may tlius have to pay four succession taxes 
one to state A, to wluch he belongs and which by legal fiction, is 
the seat of all his personal properly , one to state B, for permitting 
the transfer of the bonds to the legatees on the books of the 
corporation, one to state C for allowing them to be removed 
from the deposit vault for that purpose, and one to the United 
States 


STOCINIC ACID, CaH4(C02H)2 T^^o acids corresponding 
to this empirical formul^a^e knowr, — namely ethylene sut- 

rtj ethylidene succinic acid 
'-'■tig '-'tl\LD2ti)g 

Ethylene succtmc a^id occurs Kj amber, in various resins and 
lignites, in fossilised wood, in many members of the natural 
orders of Papaveraceae an^j Compositae, in unripe grapes, 
unne and blood It is also found in the thymus gland of calves 
aM in the spleen of cattle^ n^ay be prepared by the oxidation 
of fats and of fatty ac’ by nitric acid, and is also a product of 
the fermentation of malic and tartaric acids It is usually 
optained by the d istillation of amber, or by the fermentation of 
calcium malate or ammonium tartrate Synthetically it may 
be obtained reduemg malic or tartaric acids with hydriodic 
acid (R Sc^f^mitt, Ann,y i860, 114, p 106, V Dessaignes, ibid , 
i860, Ji 5, p 120, by reducing fumaric and maleic agids iMth 
sodmr^ amalgam, by heating bromacetic acid with silver to 
C , in small quantity by the oxidation of acetic acid with 
potassium persulphate (C Moritz and R Wolffenstein, Ber , 1899, 
32, p 2534), by the hydrolysis of succinonitnle (from ethylene 
dibromide) C2H4->C2H4Br2'->C2H4(CN)^->‘C2H^(C02H)2, by the 
hydrolysis of ^-cyanpropionic ester, and by the condensation 
of sodiomalonic ester with monochlorac etic ester and hydrolysis 
of the resulting ethane tricarboxylic ester (R02C)2CH CHg CO^R , 
this method is applicable to the preparation of substituted 
succinic acids- It is also produced by the electrolysis of a 
concentrated solution of potassium ethyl malonate 
It crystallizes in prisms or plates which melt at 185® C and boil 
at 235^^ C with partial conversion into the anhydride It is 
readily soluble in water Aqueous solutions of the acid are 
decomposed in sunlight by uranium salts, with evolution of 
carbon dioxide and the formation of propionic acid Potassium 
permanganate, in acid solution, oxidizes it to carbon dioxide 
and water The sodium salt on distillation with phosphorus 
trisulphide gives thiophene The esters of the acid condense 
readily with aromatic aldehydes and ketones to form y-di- 
substituted itaconic acids and y-alk>len pyro tartaric acids 
(H Stobbe, Ann , 1899, 308, p 71) y-Oxyacids are fonped 
when aldch>des are heated with sodium succinate and sodium 
acetat^ Numerous salts of the acid are known, the basic 
feme salt being occasionally used in quantitative analysis for 
the separation of iron from aluminium 


Succtnyl chloride obtained by the action of phosphorus penta- 
chlonde on succinic acid, is a colourless liquid which boils at 190® C 
In many respects it behaves as though it were dichlorbu tyro-lactone 
/CCI2. 

C2H4<f yO, e g on reduction it yields bu tyro-lactone and when 
\ CO ^ 


condensed vith benzene in the presence of aluminium chloride 
it yields chiefly y-diphenylbu tyro-lactone Succimc anhydride 

02114(00)20 IS obtained by heating the acid or its sodium salt with 
acetic anhydride, by the action of actlyl chlonde on the baniim salt, 
l)y distilling a mixture of succinic acid and sucemyl chloride or by 
heating sucunyl chlori k with anhydrous oxalic acid It crystallizes 
m plates which melt at 120® C , and distils without decomposition 
It IS slowly dissolved by water with the formation of the acid it 
combines readily with the meta-aminophenols to form rhodamines 
which are valuable dyestuffs Heated in a current of ammonia 
it gives succtntmtde, which is also obtained on heating acid ammon- 
ium succinate It crystallizes in colourless octahedra which melt 
at 125-126° C , and IS easily soluble in water When warmed with 
baryta water it yields succmamic acid HOjjC CHg CH^ CONHg, 
and with alcoholic ammonia at 100® C it gives succiiiamide The 
imino hydrogen atom is easily replaced by metals Distillation 
with zinc dust gives pyrrol {g v ) By the action of bromine in 
alkaline solution it is converted into /S-ammopropionic acid 
Succtnamtde, CgH4(CONH2)2, best obtained by the action of ammonia 
on diethyl succinate crystallizes in needles which melt at 242- 
243° C and is soluble in hot water Succinonitnle CgHkCNjg 
is obtained by the action of potassium cyanide on ethylene 
dibromide or by the electrolysis of a solution of potassium cyan- 
acetate It IS an amorphous solid which melts at 54-55° C On 
reduction with sodium in alcoholic solution it yields tetraethylone 
diamine (putrescein) and pyrolhdine 

Methyl succinic acid (pyrotartanc acid), HOgC CHg CH(CH«,) COjjH 
IS form^ by the dry distillation of tartaric acid , by heating pvruvic 
acid with concentrated hydrochloric acid to 180° C , by the reduction 
of citraconic and mesaconic acids with sodium amalgam, and by 
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the hydrolysis of jB^j^nbutync acid It crystallises m small pnsms 
which melt at 112^ C and arc soluble in water It forms an 
anhydride when heated The sodium Salt on heating with 
phosphorus tnsulphide yields mefthylthiophcn 

E^yltdene sucamc aetd or tsosticctntc acid, CH,fCH(C02H)j5 
lb produced by the hydrol3rsis of a-cyanpropiomc acid and by the 
action of methyl iodide on Sodioo^m^nic ester It ciTStalhses in 
prisms which melt at 120® C (T Salzer Journ prak Chem , i jgS [2] 

57 P 497) » and dissolve in water It does not yield an anhydride 
but when heated loses carbon dioxide and leaves a residue of 
propionic acid It may be distinguished from the: isomenc 
ethylene succmic acid by the fact that its sodium salt does not give 
a precipitate with feme chloride 

SUCHfiR, RO^A (i 849<- )> German opera singer^ nee 

Hasselbeck, was the wife of Josef Sucher (1844-1908)^ ^ well- 
known conductor and composer. They were married in 1876, 
when she had already had vanous engagements as a smger and he 
was conductor at the Leipzig city theatre Frau Sucher soon 
became famous for her ^rformances in Wagner’s operas, her 
seasons in London in i88a and 1892 proving her great capacity 
both as singer and actress, m 1886 and 1888 she sang at 
Bayreuth, and in later years she was principally associated with 
the opera stage in Berlin, retiring m 1903 Her magnificent , 
rendering of the part of Isolde in Wagner’s opera is espeaally 
remembered 

SUCHET, LOUIS GABRIEL, Due D’Albufera da VALENaA 
(1770-1826), marshal of France, one of the most brilliant of 
Napoleon’s generals, was the son of a silk manufacturer at Lyons, 
where he was bom on the 2nd of March 1770 He originally 
mtended to follow his father’s business, but having m 1792 
served as volunteer in the cavalry of the national guard at 
Lyons, he manifested military abilities which secured his rapid 
promotion As chef de bataiUon he was present at the siege of 
Toulon in 1 793, where he took General O’Hara prisoner During 
the Italian campaign of 1796 he was severely wounded at Cerea 
on the I ith of October In October 1797 he \vas appointed to the 
command of a demi-bngade, and his services, under Joubert m the 
Tirol m that year, and in Switzerland under Brune in 1 797-98, were 
recognized by his promotion to the rank of general of b'-’gaac 
He took no part in the Egyptian campaign, but m August was 
made chief of the staff to Brune, and restored the efficiency 
and discipline of the army m Italy In July 1799 he was made 
general of division and chief of staff to Joubert in Italy, and 
was m 1800 named by Mass6na his second m command His 
dexterous resistance to the superior forces of the Austrians with 
the left wing of Mass^na’s army, when the right and centre were 
shut up in Genoa, not only prevented the invasion of France 
from this direction but contributed to the success of Napoleon’s 
crossing the Alps, which culmmated in the battle of Marengo 
on the 14th of June, He took a promment part in the Italian 
campaign till the armistice of Treviso In the campaigns of 
1805 and 1806 he greatly increased his reputation at Austerlitz, 
Saalfeld, Jena, Pultusk and Ostrolenka He obtained the title 
of count on the 19th of March 1808, married Mile de Saint 
Joseph, a niece of Joseph Bonaparte’s wife, and soon afterwards 
was ordered to Spam Here, after taking part in the siege of 
Saragossa, he was named commander of the army of Aragon and 
governor of the province, which, by wise and (unlike that of most 
of the French generals) disinterested administration no less 
than by his brilliant valour, he m two years brought into com- 
plete submission He annihilated the army of Blake at Maria 
on the 14th of June 1809, and on the 22nd of April 1810 defeated 
O’Donnell at Lerida After bemg made marshal of France 
(July 8, iSii) he m 1812 achieved the conquest of Valencia, 
for which he was rewarded with the title of due d’Albufera da 
Valencia (1812) When the tide set against the French Suchet 
defended conquests step by step till compelled to retire into 
France, after which he took part in Soult’s defensive campaign. 
By Louis XVIII he was on the 4th of June made a peer of 
France, but, having during the Hundred Days commanded 
one of Napoleon’s armies on the Alpine frontier, he was deprived 
of his peerage on the 24th of July 1815 He died near Marseilles 
on the 3rd of January 1826 Suchet wrote Menmtes dealing 
with the Peninsular War, which were left by the marshal in an 
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unfinished condition, and the two volumes and atlas appeared 
in 1829-1834 under the editorship of his former chief staff 
officer, Baron St Cyr-Nogu^s 

See C H Barault-Roullon Le Marichal Suchet (Pans, 1854), 
Choumara, Considerations mihtaifes sur les mefnotrs^ du Marichal 
Suchet (Pans iS^o), a controversial work on the last events of the 
Peninsular War, inspired it is supposed, by Soult, and Lieutenant- 
General Lamarque’s obituary notice in the Speclateuf mthfatre 
( 1926 ) See also biblibgraphy in article pENiNsut.AR War 
SU-CHOW. There are m China three cities of this name 
which deserve mention. > 

r Su-chow-Fu, m the province of Kiang-su, formerly one 
of the largest cities in the world, and m 1907 credited still with 
a population of 500,000, on the Grand Canal, 55 m W N.W. of 
Shanghai, with which it is connected by railway > The site is 
practically a cluster of islands to 4 he east of Lake Tai-hu The 
walls are about 10 m m circunfference and there are four large 
suburbs Its silk manufactures are represented by a greater 
variety of goods than are produced anywhere else m the empire, 
and the publication of cheap editions of the Chinese classics is 
carried to great perfection There is a Chmese proverb to the 
effect that to be perfectly happy a man ought to be bom m 
Su-chow, live in Canton, and die in Lien-chow. The nme- 
storeyed pagoda of the northern temple is one of the finest in 
the country In i860 Su-choW was captured by the Taip*mgs, 
and when m 1863 it was recovered by (Jeneral Gordon the cit\ 
was almost a heap of rums It has since largely recovered its 
prosperity, and Insides 7000 silk looms has cotton mills and 
an important trade in nee Of the onginal splendour of the 
place some idea may be gathered from the beautifiil plan on a 
slab of marble preserved since 1247 m the temple of Confucius and 
reproduced m Yule’s Marco Polo, vol 1 Su-chow was founded 
in 4S4 by Ho-lu-Wang, whose grave is covered by the artificial 
** Hill of the Tiger ” m the vicinity of the town. The literary 
and poetic designation of Su-chow is Ku-su, from the great tower 
of Ku-su-tai, built by Ho-lu-Wang Su-chow was opened to 
foreign trade by the Japanese treaty of 1895 A Chmese and 
European school was opened in 1900 
2v Su-chow, formerly Tsiu-tsuan-tsiun, a free city m the 
provmce of ^n-suh, in 39® 48' N , just within the extreme 
north-west angle of the Great Wall, near the gate of jade. It is 
the great centre of the rhubarb trade. Completely destroyed 
m the great Mahommedan or Dungan insurrection (1865-72), 
It was recovered by the Chinese in 1873 and has been rebuilt^ 

3. Su-chow, a commercial town situated in the province of 
Sze-ch’uen at the junction of the Min River with the Yang-tse- 
Kiang, m 28® 46' $0" N Population (1907) about 50,000 
SUCKLING, SIR JOHN (1609-1642), English poet, was born 
at Whitton, in the parish of Twickenham, Middlesex, and bap- 
tized there on the loth of February X609. His father, Sir John 
Sucklmg (1569-1627), had been knight^ by James I and was 
successively master of requests, comptroller of the household 
and secretary of state He sat m the first and second parlia- 
ments of Charles I *s reign, and was made a privy qounailor 
During his career he amassed a considerable fortune, of which 
the poet became master at the age of eighteen. He was sent 
to Trinity College, Cambridge, m 1623, and was entered at Gray’s 
Inn in 1627 He was intimate with Thomas (}afew, Richard 
Lovelace, Thomas Nabbes, and especially with John Hales 
and Sir William Davenant, who furnished John Aubiey with 
information about his friend In 1628 he left London to travel 
in France and Italy, returning, however, before the autumn of 
1630, when he was knighted In 1631 he volunteered for the 
force raised by the marquess of Hamilton to serve under 
Gustavus Adolphus in Germany He was back at Whitehall m 
May 1632, but during his short service he had been present at 
the battle of Breitenfeld and in many sieges. He was hand- 
some, rich and generous, his happy gift in verse was only one 
of many accomplishments, but it commended him especially 
to Charles I and his queen He says of himself (‘‘A Sessions 
of the Poets ”) that he “ prized black eyes or a lucky hit at 
bowls above all the trophies of wit ” He was the best card- 
player and the best bowler at court Aubrey says that he 
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invented the game of cnbbage, and relates that his sisters came 
weeping to the bo-wlmg green at Piccadilly to dissuade him from 
play, fearing that he would lose their portions In 1634 great 
scandal was caused in his old circle by a beating which he 
received at the hands of Sir John Digby, a rival suitor for the 
hand of the daughter of Sir John Willoughby, and it has 
been suggested that this incident, which is narrated at length 
in a letter (Nov 10, 1634) from George Garrard ^ to Strafford, 
had something to do with his beginning to seek more serious 
society In 1635 retired to his country estates in obedience 
to the proclamation of the 20th of June 1632 enforced by the 
Star Chamber^ against absentee landlordism, and employed 
his leisure m literar) pursuits In 1637 A Sessions of the 
Poets was circulated in MS , and about the same time he 
wrote a tract on Socmianism entitled An Account of Religion 
by Reason (pr 1646) * 

As a dramatist Suckling is noteworthy as having applied to 
regular drama the accessories already used in the production 
of masques His Aglaura (pr 1638) was produced at his own 
expense with elaborate scenery Even the lace on the actors^ 
coats was of real gold and silver The play, in spite of its 
felicity of diction, lac ks dramatic interest, and the criticism 
of Richard Flecknoe (Short Discourse of the English Stage), 
that It seemed “ full of flowers, but rather stuck in than growing 
there,” is not altogether unjustified The Goblins (1638, 
pr 1646) has some reminiscences of 2 he TempeU, Brennoralt, 
or the Discontented Colonel (1639, pr 1646) is a satire on the 
Scots, who are the Lithuanian rebels of the play, a fourth play, 
The Sad One, was left unfinished owing to the outbreak of the 
Civil War Suckling raised a troop of a hundred horse, at a 
cost of £12,000, and accompanied Charles on the Scottish expedi- 
tion of 1639 He shared m the earl of Holland’s retreat before 
Duns, and was ridiculed m an amusmg ballad (pr 1656), 
in Musarum deltciae “ On Sir John Suckling’s most War- 
like Preparations for the Scottish War ” ^ He was elected as 
member for Bramber for the opening session (1640)0! the Long 
Parliament, and in that winter he drew up a letter addressed 
to Henry Jermyn, afterwards earl of St Albans, advising the 
king to disconcert the opposition leaders by making more con- 
cessions than they asked for In May of the following year he 
was implicated in an attempt to rescue Strafford from the Tower 
and to bring in French troops to the king’s aid The plot was 
exposed by the evidence of ( oloncl George Goring, and Suckling 
fled beyond the seas 1 he circumstances of his short exile arc 
obscure He was certainly m Pans m the summer of 1641 
One pamphlet related a story of his elopement with a lady to 
Spain, where he fell into the hands of the Inquisition Ihe 
manner of his death is uncertain, but Aubrey’s statement that 
he put an end to bis life by poison in May or June 1642 in fear 
of poverty is generally accepted 

Suckling’s reputation as a poet depends on his minor pieces 
They have wit and fancy, and at times exquisite felicity of 
expression ** Eas) , natural Suckling,” Millamant’s comment 
in Congreve’s Way of the World (Act iv sc 1 ), is a just tribute 
to their spontaneous quality Among the best known of them 
are the “ Ballade upon a Wedding,” on the occasion of the 
marriage of Roger Bovle, afterwards carl of Orrery, and Ladv 
Margaret Howard, “ I prithee, send me back my heart,” 
Out upon it, I have loved three whole days together,” and 
*‘Why so pale and wan, fond lover?” from Aglaura A 
Sessions of the Poets describing a meeting of the contem- 
porary versifiers under the presidency of Apollo to decide 
who should wear the laurel wreath, is the prototype of many 
later satires 

A collection of qucklin^^’s poems was first published in 1646 as 
Fragmenta auica, the so-calkd Selections (183O) published by the 

J etters and Despatches i 336 

For an account of the procecdim?s see Historical Collections ed 
by Rushworth (1680), 2nd pt , pp 288-293 

s Reprinted in Eng Drama and Stage, ed W C Hazlitt, }<ox 
burghe Library (1809) p 277 

Attributed bv Aubrey to Sir John Mennis (1599-1671) Sec 
also i^fcong printed in the tract, Vox borealis {Hurl Misc 111 235) 


Rev Alfred Inigo Suckling, author of the History and Antiquities of 
Suffolk (1846-1848) with Memoirs based on original authorities and 
a portrait after Van Dyck, is really a complete edition of his works 
of which W C Hazhtt’s edition (1874 > revised ed , 1892) is little more 
than a reprmt with some additions The Poems and Songs of Sir 
John Suckling, edited by John Gray and decorated with woodcut 
border and initials by Charles Ricketts, was artistically printed at 
the Ejpllantyne Press in 1896 In 1910 buckhng's works in prose 
and verse were edited by A Hamilton Thompson For anecdotes 
of Suckhng's life see John Aubrey's Brief Lives (Clarendon Press 
ed , u 242) 

SUCRE> or Chuquisaca, a city of Bolivia, capital of the 
department of Chuquisaca and nominal capital of the republic, 
46 m N E of Potosi, in 19° 2' 45'’ S , 65® if W, Pop (1900), 
20,967, (1906, estimate), 23,416, of whom many are Indians and 
cholos The city is in an elevated valley opening southward 
on the narrow ravine through which flows the Cachimayo, the 
principal northern tributary of the Pilcomayo Its elevation, 
8839 ft , gives It an exceptionally agreeable climate There are 
fertile valleys m the vicinity which provide the city’s markets 
with fruit and vegetables, while the vineyards of Camargo 
(formerly known as Cinti), m the southern part of the depart- 
ment, supply wine and spirits of excellent quality The city is 
laid out regularly, with broad streets, a large central pla/a and 
a public garden, or promenade, called the Prado Among its 
buildmgs are the cathedral, dating from 1553 and once noted 
for its wealth, the president’s palace and halls of congress, 
which are no longer occupied as such by the national govern- 
ment, the cabildo, or town-hall, a mint dating from 1572, the 
courts of justice, and the university of San Xavier, founded 
in 1624, with faculties of law, medicine and theology There 
is a pretty chapel called the “ Rotunda,” erected m 1852 at 
the lower end of the Prado by President Belzu, on the spot where 
an attempt had been made to assassinate him Sucre is the 
seat of the archbishop of La Plata and Charcas, the primate 
of Bolivia^ It is not a commercial town, and its only note- 
worthy manufacture is the “ clay dumplings ” which are eaten 
with potatoes by the inhabitants of the Bolivian uplands 
Although the capital of Bolivia, Sucre is one of its most isolated 
towns because of the difficult character of ihe roads leading to 
it It is reached from the Pacific by way of Challapata, a 
station on the Antofagasta & Oruro railway 

Tfte Spanish town, according to Velasco, was founded in 1538 
by Captain Pedro Angules on the site of an Indian village called 
Chuquisaca, or Chuquichaca (golden bridge), and was called 
Charc^is and Ciudad de la Plata by the Spaniards, though the 
natives clung to the original Indian name It became the capital 
of the province of Charcas, of the coniarca of Chuquisaca, and of 
the bishopric of La Plata and Charcas, and in time it became 
the favourite residence and health resort of the ri( h miiu -owners 
of Potosi The bishopric dates from 1552 and the archbishopric 
from 1609 In the latter year was 1 reated the Real Audiencia 
de la Plata y Charcas, a royal court of justice having junsdiction 
over Upper Peru and the La Plata provinces of that time Sucre 
was the first city of Spanish South Ameiica to revolt against 
Spanish rule — on the 25th of May 1809 In 1840 the name 
Sucre was adopted m honour of the patriot commander who won 
the last decisive battle of the war, and then became the first 
president of Bolivia The city has suffered much from partisan 
strife, and the removal of the government to La Paz greatly 
diminished its importance 

SUCZAWA (Rumanian, Suceava), a to3vn in Bukovina, 
Austria, 50 m S of Czemowitz by rail Pop (1900), io^955 
It is situated on the river Suezawa, which forms there the 
boundary between Bukovina and Rumania One of its two 
churches, dating from the 14th century, contains the grave 
of the patron saint of Bukovina The principal industry is 
the tanning and leather trade Not far from Suezawa lies the 
monastery of Dragomima, in Byzantine style, built at the 
beginning of the 17th century Suezawa is a very old town and 
was until 1565 the capital of the principality of Moldavia It 
was many times besieged by Poles, Hunganans, Tatars and 
lurks In 1675 it was besieged by Sobieski, and in 1679 it 
was plundered by the Turks 
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SUDAN (Arabic Btlad-es-Sudan, country of the blacks), 
that region of Africa which stretches, south of the Sahara and 
^rom Cape Verde on the Atlantic to Massawa on the 
Red Sea It i" bounded S (i) by the maritime countries of the 
West Coast of Africa, (2) by the basin of the Congo, and (3) by 
the equatorial lakes, and E by the Abyssinian and Galla high- 
lands The name is often used m Great Britain in a resAricted 
sense to designate only the eastern part of this vast territory, 
but it IS properly applied to the whole area indicated, which 
corresponds roughly to that portion of negro Africa north of the 
equator under Mahommedan influence The terms Nigritia 
and Negroland,a1?one time current, referred to the same region. 


Ihe Sudan has an ethnological rather than a physical unity, 
and pt)litj(^ly it is divided into a large number of states, all 
now under the control of European powers These countries 
being separately described, brief notice only is required of the 
Sudan as a whole 

Within the limits assigned it has a length of about 4000 m , 
extending southwards at some points 1000 m , with a total 
area of over 2,000,000 sq m , and a population, approximately, 
of 40,000,000 Between the and and sandy northern wastes 
and the well-watered and arable Sudanese lands there is a 
transitional zone of level grassy steppes (partly covered with 
mimosas and acacias) with a mean breadth of about 60 m 
The zone lies between 17® and i8® N , but towards the centre 
reaches as far south as 15° N Excluding this transitional 
zone, the Sudan may be described as a moderately elevated 
region, with extensive open or rolling plains, level plateaus, and 
abuttmg at its eastern and western ends on mountamous country 
Crystalline rocks, granites, gneisses and schists, of the Central 


African type, occupy the greater part of the country Towards 
the south-east, slates, quartzites and iron-bearing schists occur 
but their age is not known The Congo sandstones do not appear 
to extend as far north The Nubian sandstone borders the 
Libyan Desert on the south and south-west, but it is doubtful 
if tills sandstone is of Cretaceous or earlier date 
The Sudan contains the basin of the Senegal and parts of 
three other hydrographic systems, namely the Niger, draining 
southwards to the Atlantic , the central depression of Lake Chad , 
and the Nile, flowing northwards to the Mediterranean Lying 
within the tropics and with an average elevation of not more 
above the sea, the climate of the Sudan 
is hot and m the river valleys very un- 
healthy Few parts are suitable for the 
residence ^f Europeans Cut off from 
North Africa by the Saharan desert, the 
inhabitants, who belong in the mam to 
the negro family proper, are thought to 
have received their earliest civilization 
from the East Arab influence and the 
Moslem religion began to be felt m the 
western Sudan as early as the 9th century 
and had taken deep root by the end of 
the nth The existence of native Chris- 
tian states in Nubia hindered for some 
centuries the spread of Islam m the 
eastern Sudan, and throughout the 
country some tribes have remained 
pagan It was not until the last quarter 
of the 19th century that the European 
nations l^ecame the ruling force 
ThQ terms western, central and eastern 
Sudan are indicative of geographical 
position merely The various states are 
politically divisible mto four groups 
(i) those west of the Niger, (2) those 
between the Niger and Lake Chad, (3) 
those between L^e Chad and the basin 
of the Nile, (4) those in the Upper Nile 
valley 

The first group includes the native 
states of Bondu, Futa Jallon, Masina, 
Mossi and all the tribes within the great 
bend of the Niger In the last quarter 
of the 19th century they fell under the 
control of France, the region being 
slvled officially” the French Sudan In 
1900 this title was abandoned The 
greater part of what was the French 
Sudrm is now known as the Upper 
Senegal and Niger Colony (see Senegal, 
French W fst Africa, &c ) 

The sc(ond group of Sudanese states 
is almost entirely within the British 
protectorate of Northern Nigeria It includes the sultanate 
of Sokoto and its dependent emirates of Kano, Bida, 2 ^ria, 
&c , and the ancient sultanate of Bomu, which, with Adamawa, 
IS partly within the German colony of Cameroon (see Nigeria 
and Cameroon) 

The third or central group of Sudanese states is formed of 
the sultanates of Bagirmi (gv) with Kanem and Wadai (gv) 
Wadai was the last state of the Sudan to come under European 
mfluence, its conquest being effected m 1909 This third group 
IS included in French Congo (gv) 

The fourth group consists of the states conquered during 
the 19th centurv by the Egyptians and now under the joint 
control of Great Britain and Egypt These countries are known 
collectively as the Anglo-Egyptian Sudan (see below ) 

For the regions west of Lake Chad the standard historical work 
is the Travels of Dr Hcinnch Barth (5 vols , Ix>ndon 18^7-1858) 
Consult also P C Meyer, Erforschungsgeschtchte und Staatenbilduneen 
des Westsiedan (Gotha, 1897) an admirable summary with biblio- 
graphy and maps, Karl Kumm The Sudan (London 1907), Lady 
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Lugard, A Tropical Dependency (London, 1905), and the biblio- 
graphies given under the various countries named For sources 
and history see Timbuktu For the central Sudan the most im- 
portant work IS that of Gustav Nachtigal, Sahara und Sudan (3 vols , 
Berlin, 1879-1889) See also Boyd Alexander, From the Niger to the 
Nile (2 vols , London, 1907) , Karl Kumm, From Haussaland to Egypt 
(London, 1910) For the eastern Sudan see the bibliographies under 
the following section A good general work is P Pauhtschke's 
Die Suddnldnder (Freiburg 1885) 

The Anglo-Egvptian Sudan 

The region which before the revolt of the arabized tribes 
under the Mahdi Mahommed Ahmed m 1881-84 was known 
as the Egyptian Sudan has, since its reconquest by 
Anglo-Egyptian expeditions of 1896-98, been 
under the joint sovereignty of Great Britain and 
Egypt The limits of this Condominium differ slightly from 
those of the Egyptian Sudan of the prc-Mahdi period It is 
bounded N by Egypt (the 22nd parallel of N lat being the 
dividing line), E by the Red Sea, Eritrea and Abyssinia, S bv 
the Uganda Protectorate and Belgian Congo, W by French 
Congo North of Darfur is the Libyan Desert, in which the 
western and northern frontiers meet Here the boundary is 
undefined ‘ 

As thus constituted the Anglo-Egyptian Sudan forms a com- 
pact territory which, being joined southwards by the Uganda 
Protectorate, brings the whole of the Nile valley from the 
equatorial lakes to the Mediterranean under the control of Great 
Bntam The Anglo-Egyptian Sudan extends north to south 
about 1200 m in a direct line, and west to east about 1000 m 
also m a direct line It covers 950,000 sq m , being about one- 
fourth the area of hurope In what follows the term Sudan 
IS used to indicate the Anglo-F.gyptian condominium only 

Physical Features — The Sudi^n presents many diversified features 
It may be divided broadly into two zones The northern portion 
from about 16° N , is practically the south eastern continuation 
of the Saharan desert, the southern region is fertile abundantly 
watered and in places densely forested West of the Nile there 
IS a distinctly marked intt rmediatc zone of steppes In the southern 
district, between 5® and 10® N , huge swamps extend on cither side 
of the Nile and along the Bahr-el-Ghazal 

From south to north the Sudan is trav ersed by the Nile (<7 v ) 
and all the great tributaries of that riv cr arc either partly or entirely 
within its borders The most c levated district is a range of mountains 
runnmg parallel to the Red Sea These mountains, whieh to the 
south join the Abyssinian highlands present their steepest face 
eastward attaining heights within tlic Sudan of 4000 to over 7000 ft 
Jebcl Erba 7480 ft and Jebcl Soturba 68S9 ft (both between 21° 
and 22° N ) the highest peaks face the Red Sea about 20 m 
inland Westward the mountains slope gradually to the Nile 
\ alley which occupies the greater part of the countrv and has i 
general level of from 600 to lOoo ft In places as between Suakin 
and Berber and alxivc Roseires on the Blue Nile the mountains 
approach close to the river Beyond the Nile westward extend 
vast plains which in Kordofan and Dar Nuba (between 10° and 
15° N) are broken by hills reaching 2000 ft Farther west in 
Darfur, the country is more elevated, the Jebel Marra range being 
from 5000 to oooo ft high In the south west, beyond the valley 
of the lUhr-cl-Ghazal the country gradually rises to a ridge of hills 
perhaps 2000 ft high which running south e^ust and north-west form 
the water-parting between the Nile and the Congo 

Apart from the Nile system fully described elsewhere the Sudan 
has two other rivers the Gash and the Baraka These are inter- 
mittent streams rising in the eastern chain of mountains in Eritrea 
and flowing m a general northerly direction The Gash enters the 
Sudan near Kassala and north of that town turns west towards the 
Atbara but its waters are dissipated before that nver is reached 
The Gash nevertheless fcrtihzcs a considerable tract of country 
The Khor Baraka lies east of the Gash It flows towards the Red 
Sea in the neighbourhood of Tnnkitat (some 50 m south of Suakin) 
but about 30 m from tlu coast forms an inland delta Except in 
seasons of great ram its waters do not reach the sea 

The Coast Region — The coast extends along the Red Sea north 
to south from zi° N to 18° N a distance following the indentations 
of the shore of over 400 m These indentations arc numerous but 
not deep the general trend of the coast being S S E The most 
prominent headland is Ras Rawaya (21° N) which forms the 1 
northern shofe of Dokhana Bay There arc few good harbours, Port 


* It was supposed to be indicat( d by the line which, according to 
the Turkish nrman of 1841, describes a semicircle from the Siwa 
Oasis to Wadai, approaching the Nile between the Second and Third 
Cataracts This line is disregarded by the Sudan government 


Sudan and Suakin being the chief ports South of Suakin is the 
shallow bay of Trmkitat A large number of small islands lie off the 
coast A belt of sandy land covered with low scrub stretches inland 
ten to twenty miles and is traversed by khors (generally dry) witli 
ill-dehned shifting channels Beyond tins plain nse the mountain 
ranges already mentioned Their seaward slopes often bear a con- 
siderable amount of vegetation 

Thepesert Zone — ^The greater part 6f the region between the coast 
and the Nile is known as the Nubian Desert It is a nigged rocky 
barren waste scored with khors or wadis, along whose beds there 
IS scanty vegetation The desert character of the country increases 
as the river is neared but along cither bank of the Nile is a narrow 
strip of cultivable land West of the Nile there arc a few oases — 
those of Selima Zaghawa and El K<ib — but tins district part of 
the Libyan Desert, is even more desolate than fhe Nubian Desert 

The Intermediate Zone and the Fertile Districts — East of the Nile 
the region of absolute desert ceases about the point of the Atbara 
confluence The country enclosed by the Nile the Atbara ind the 
Blue Nile, the so-callcd Island of Meroe, consists of very fertile 
soil and along the eastern frontier by the upper courses of the 
rivers named, is a district of rich land alternating with prairies and 
open forests The fork between the White and Blue Niles the 
Gezira is also fertile land South of the Gezira is Sennai i well- 
watered countrv of arable and grazing land 

West of the Nile the desert zone extends farther south than on 
the east <ind Kordofan which comes between the desert and the 
plains of the Bahr-el-Ghazal, is largely barren and steppe land 
South of 10° N there is everywhere abundance of water Darfur 
is mainly open, steppe-hke country with extensive tracts of cultiv 
able land and a central mountain massif the Jebcl Marra (see 
Sennar, Kordofan, Darfur) 

Climate — Ihc country hes wholly within the tropics and is the 
greater part of it is far removed from the ocean and less than 1500 ft 
above the sea it is extremely hot The heat is greatest in the 
central regions least in the desert zone, where the difference between 
summer and winter is marked Even in winter however the day 
temperatures ire high Of this region the Arabs say “ the soil is 
hke fire and tht wind like a flame " Nevertheless the dryness of the 
air renders the clim<ite he.ilthy The steppe countries, Kordofan 
and Darfur, are also healthy except after the autumn rains At 
Khartum centrilly situated, the minimum temperature is about 
40*^ F , the maximum 113“ the mean innual temperature being 80° 
J inuary is the coldest and June the hottest month Violent sand- 
storms are frequent from June to August Four ram zones imiy 
be distinguished The northern (desert) region ls one of little or 
no ram There are peiliaps a few rainy days m winter and an 
occasional storm in the summer In the central belt where “ the 
rainy season " is from mid- June to September, there are some 
10 m of ram dunng the year The number of days on which 
ram Jails rarely exceeds however, fifteen The rainlall increases 
to about 20 m per annum in the eastern and south-eastern 
regions In the swamp district and throughout the Bahi cl-Gl1az.1l 
heavy rams (40 m or more a year) are experienced The season 
of heaviest ram is from April to September In the maritime 
district there are occasional heavy rams between August and 
January In the sudd region thunderstorms arc frequent Here 
the temperature averages about 85° F , the air is ilways damp 
and fever is endemic 

Flora — In the deserts north of Khartum vegetation is almost 
confined to stunted mimosa and in the less and districts scanty 
herbage Between the desert and the cultivated Nile l.inds is an 
open growth of samr, hashab {Acacia verek) and other aeacia trees 
Between Khartum and 12° N forest belts line ihc b.inks ot the 
nvers and khors in which the most noteworthy tree is the sant or 
sunt {Acacia arabtea) farther from the rivers are optn woods of 
heghg {Balanites acgyptiaca), hashab, &c , and dense thickets of 
laot {Acacia nubica) and kittr {Acacia melltftra) These open woods 
cover a considerable part of Kordofan the hishab and talh trees 
being the chief producers of gum arable South of 12° N the forest 
lands of the White Nile as far south as the sudd region are of similar 
character to that desenbed On the Blue Nile the forest trees 
alter, the most abundant being the babanus (Sudan ebony) and the 
silag {Anogeis^us letocarpus) while gigantic b,iobabs rilled tcbcldi 
in the Sudan and tarfa {Sterculia ctnerea) are numerous In 
southern Kordofan and in the higher parts of the Bahr el-Ghazal 
the silag and ebony are also tximmon, as well as African mahogany 
(homraya Khaya senegalensts) and other timber trees In the 
Ghazal province also are many rubber-producing lian.as, among 
them the Landolphta owartensis There are also forest regions in 
the Bahr-el- Jebcl, in the Mongalla mudiria and along the Abyssiman- 
Entrean frontier. East of the Bahr-el- Jebcl and north of the 
Balir-el-Ghazal are vast prairies covered with tall coarse grass 
Cotton IS indigenous in the valley of the Blue Nile and m some 
districts bamboos arc plentiful The castor-oil plant grows 
in almost every province (See also § Agriculture, and, for the 
vegetation of the swamp region, Nile ) 

Fauna — Wild animals and birds are numerous Elephants are 
abundant m the Bahr cl Ghazal and Bahr-el Jebel forests, and 
are found in fewer numbers in the upper valley of the Blue Nile 
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TIic hippopotamus and crocodile abound in the swamp regions 
which also shelter many kinds of water-fowl The hon leopard 
giraffe and v inous kinds ol antelope are found in the prairies and 
in the open woods In the forests are numerous bright-plumaged 
birds and many species of monkeys mostly ground monkeys — 
the trees being too prickly for climbing Snakes are also plentiful 
many poisonous kinds being found In the steppe regions of Kordo- 
fan Darfur &e , and m the Nubian Desert, ostriches afc fairly 
plentiful Insect life is very abundant especially south of 12° N 
the northern limit of the tsetse flv The chief pests are mosqui- 
toes termites end the scriit a brown fly about the size of a wasp, 
with a sharp stab, which chiefly attacks cattle Locusts are less 
common but especially in the eastern districts occasionally cause 
great destruction , hor domestic animals see § Agriculture 

Inhabitants - population, always sparse m the desert 
and steppe regions, was never dense even in the more fertile 
southern districts During the Mahdia the country suffered 
severely from war and disease Excluding Darfur the popula- 
tion before the Mahdist rule was estimated at 8,500,000 In 
1905 an estimate made bv the Sudan government put the 
population at 1,853,000 only, including 11,000 foreigners, of 
whom 2800 were Europeans Since that year there has been 
a considerable natural increase and in 1910 the population was 
officially estimated at 2,400,000 There has also been a slight 
immigration of Abyssinians, Egyptians, Syrians and Europeans 
— the last named chiefly Greeks 

Ihe term Bilad-es-Sudan ” country of the blacks’’) is 
not altogether applicable to the Anglo-Egyptian condominium, 
the northern portion being occupied by Hamitic and Semitu 
tribes, chiefly nomads, and classed as Arabs In the Nile valley 
north of Khartum the inhabitants are of very mixed origin 
This applies particularly to the so-called Nubians who inhabit 
the Dongola mudina (see Nubia) Elsewhere the inhabitants 
north of 12® N are of mixed Arab descent In the Nubian 
Desert the chief tnbes are the Ababda and Bisharm, the last 
named grazing their camels m the mountainous districts towards 
the Red Sea In the region south of Berber and Suakin are 
the Hadendoa The Jaalin, Hassania and Shukria inhabit the 
country between the Atbara and Blue Nile, the Hassania and 
Hassanat are found chiefly in the Gezira The Kabbabish 
occupy the desert country north of Kordofan, which is the home 
of the Baggcira tribes In Darfur the inhabitants are of mixed 
Arab and negro blood 

Of negro Nilotic tribes there are three or four mam divisions 
The Shilluks occ upy the country along the west side of the Nile 
northward from about Lake No The country east of the Nile 
IS divided between the Ban, Nuer and Dinka tribes The 
Dinkas are also widely spread over the Bahr-el-Ghazal province 
South of Kordofan and west of the Shilluk territory are the 
Nubas, apparently the original stock of the Nubians In the 
south-west of the Bahr-el-Ghazal are the Bongos and other 
tribes, and along the Nile-Congo water-parting are the A-Zande 
or Niam-Niam, a comparatively light-coloured race (All the 
tribes mentioned are separately noticed ) 

Social Conditions — In contrast with the Egyptians, a most 
industrious race, the Sudanese tribes, both Arab and negro, 
are as a general rule indolent Where wants are few and simple, 
where houses need not be built nor clothes worn to keep out 
the ( old, there is little stimulus to exertion Many Arabs “ clothed 
in rags, with only a mat for a house, prefer to lead the life of the 
free-born sons of the desert, no matter how large their herds or 
how numerous their follownngs ” (Egypt, No i [1904], p 147) 
Following the establishment of British control slavc-raidmg and 
the slave trade were stopped, but domestic slavery continues 
A genuine desire for education is manifest among the Arabic- 
spcaking peoples and slow but distinct moral improvement is 
visible among them Among the riverain “ Arabs ” some were 
found to supply labour for public works, and with the money 
thus obtained cattle were bought and farms started The 
Dongolcse arc the keenest traders in the countrv The Arab 
tribes are all Mahommedans, credulous and singularly liable 
to fits of religious excitement Most of the negro tribes are 
pagan, but some of them who live in the northern regions 
have embraced Islam 


Divisions and Chief Towns — Darfur is under native ruli Iht 
rest of the Sudan is divided into mudinas (jirovinces) and these are 
subdivided into mamuria The mudinas arc Haifa, Red Sea, Dongola 
and Berber in tht north (these include jiracticallv all the region 
known as Nubia) Khartum, Blue Nile and White Nile in the ci ntre, 
Kassala and Sennar in the east Kordofan in the west, and B ihr- 
el-Ghazal, Upper Nile (loniurly Fashoda) and Mongalla in the 
south The mudinas vary considerably in size 

The capital, Khartum (^r), ix)p with suburbs about 70000, 
IS built m the fork formed by the junction of the t\ hitt and Blue 
Nilcs Opposite Khartum, on the wist bank of the White Nile, 
IS Omdurman {qv), pop about 43,000, the capital of the Sudan 
during the Mahdia On the Nile nortli of Khartum are the towns 
of Berber, \bu Hamed, Merawi (Mcrowt) Dongola and Wadi 
Haifa On the Red Sea are Port Sudan and Suakin Kassala 
IS on the nver Gash cast of the Atbara and near the Eritrean frontier 
(These towns are separately noticed ) On the Blue Nile are Kamhn, 
Sennar, Wad Medani {qv), pop about 20,000, a thiiving business 
centre and capital of the Blue ^ile mudiria, and Roseires, which 
marks the limit of navigability by steam€Ts of the river Gallabat 
IS a town m the Kassala mudina close to the Abyssinian frontier 
and Gedaref lies between the Blue Nile and Atbara a little north of 
14^ N El Obeid, the chief town of Kordofan, is 230 m south- 
west by south of Khartum Duicm, capital of the White Nile 
mudina, is the nver port for Kordofan El Fasher, the capital of 
Darfur, is 500 m WSW of Khartum All the towns named 
except Rost ires, are situato<l north of 13° N In tht south ot 
the Sudan there are no towns properly so called The native 
villages arc composed of straw or palm huts, the places occupied 
by Europeans or Egyptians are merely posts " where tht 
administrative business of the district is carried on Fashoda {q v), 
renamed Kodok, is the headquarters of the Upper Nile mudina 
Communication!:, — North of Khartum the chief means of com- 
munication is by railway south of that city by steamer There are 
two tnmk railways, one connecting the Sudan with Egypt, the 
other affording access to the Red Sea The first hne runs from the 
Nile at Wadi Haifa across the desert m a direct line to Abu Hamed, 
and from that point follows more or le^s closely the nght (east) 
bank of the Nile to Khartum/ At Khartum the Blue Nile is bridged 
and the railway is continued south through the Gezira to Sennar 
Thence it turns west, crosses the White Nile near Abba Island, and 
IS continued to El Obcid The length of the hne from Haifa to 
Khartum is 575 m , from Khartum to Obeid 350 m ihe railway 
from the Nile to the Red Sea sbirts from the Haifa- Kliartum line 
at Atbara Junt tion, a mile north of the \tbara confliunee It runs 
somewhat south of the Berbcr-Suakin caravan route At Sallom, 
278 m from Atbara Tnnction, the hne divides, one branch going 
north to Port Sudan, the other south to Suakin 1 he total distance 
to Port Sudan from Khartum is 493 m , the bnc to Suakin lx mg 
4 m longer Besides these mam lines a railway, 138 m long runs 
from Abu Hamed on the nght bank of the Nile to Kardma (opposite 
Merawi) in the Dongola mudina bt low the Fourth Cataract (The 
railway which started from Haifa and followed the right bank of the 
Nile to Ktrma, 201 m from Haifa, was abandoned in 1903) The 
railways are owned and worked by the state 

In connexion with the Khartum-Halfa railway steamers piv on 
the Nile between Haifa and Shellal (Assuan) where the railway 
from Alexaiulna ends The distance by rail and steamer between 
Khartum and Alexandna is about 1490 ra Steamers run on the 
Nile between Kerma and Kareima and aliove Khartum the govern 
ment maintains a regular service of steimcrs as far south as Oondo- 
koro in the Uganda Protectorate During flood season there is 
also a steamship service on tlie Blue Nile Powerful dredgers and 
sudd-ciitting machines are used to keep open communications m 
the Upper Nile ami Bahr-el Ghazal 

The ancient caravan routes Korosko-Abu Hamed and Berber- 
Suakin have been supersexlcd by the railways, but elsewhere wills 
and rest-houses are maintained along the mam routes between the 
towns and the Nile On some of those roads a motor car service 
is maintained 

From Port Sudan and Su ikin there is a regular steamship service 
to Europe via the Suez Canal There are also services to Alexandria, 
the Red Sea ports of Arabia, Aden and India 

There is an extensive telegraphic system Khartum is connected 
by land lints with Fgypt and Uginda, thus affording direct tele- 
graphic connexion between Alexandna and Mombasa (2 500 m ) 
From Khartum other lines go to Kassala and the Red Sea ports 
In some places the tcltgriph wirc-s are placed 16 ft o in above 
the ground to protect them from damage by giraffes 

Agriculture and other Industries — North of Kliaxtura agricul 
tural land is confined to a narrow stnp on cithtr side of the Nile 
and to the few oases in the Libyan Desert In the Gczira and in 
the plains of Gedaref between the Blue Nile and the Atbara there 
arc wide areas of arable land, as also in the neighbourhood of Kassala 
along the banks of tht Gash In Kordofan and Darfur cultivation 
IS confined to the khors or valleys The chief gr nn crop is durra, 
the staple food of the Sudanese Two crops are obtained yearly 
in several distncts On lands near the nvers the durra is sown after 
the flood has gone down and also at the beginning of the rainy 
season Considerable quantities of wheat and barley are also. 
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grown Other foodbtuffs raised are lentils, beans, onions and 
melons Tht date-palm is cultivated along the Nile valley below 
Khartum, especially on the west bank m the Dongola mudiria and 
in the nciglitx)unng oases Dates are also a staple product in 
Darfur and Kordofan Ground-nuts and sesame are grown in large 

a uan titles for the oil they yield, and cotton of quality equal to 
lat grown in the Delta is produced The Sudan was indeed the 
original home of Egyptian cotton, 

For watenng the land by the river banks sakias (water wheels) 
are used, oxen being employed to turn them Ihere arc also a few 
imgdtion canals In 1910, apart from the date plantations, about 
1,500,000 acres were under cultivation In 1910 a system of basin 
irrigation was begun m Dongola mudiria 

Gum and rubber are the chief forest products The gum is 
obtained from eastern Kordofan and in the forests in the upper 
valley of the Blue Nile, the l>est gum coming from Kordofan It 
IS of two kinds, hashab (white) and talk (red), the white being the 
most valuable- Rubber is ob^ined from the Bahr cl-Ghazal — 
where there are Para and Ceara^ rubber plantations — and in the 
Sobat distnct The wood of the sunt tree is used largely for boat- 
building and for fuel, and the mahogany tree yields excellent timber 
Fibre is made from sev oral trees and plants Elephants are hunted 
for the sake of their ivory The wi alth of the Arab tribes consists 
largely in their herds of camels, horses and cattle They also keep 
ostrich farms, the feathers being of good quality The Dongola 
breed of horses is noted for its strength and hardness The camels 
are bred in the desert north of Berber, between the Nile and Red 
Sea, in southtm Dongola, in the Hadendoa country and m northern 
Kordofan The Sudanese camel is lighter, faster and better bred 
than the camel of Egypt The camel, horse and ostrich arc not 
found south of Kordofan and bennar The negro tribes living 
south of those countnes possess large herds of cattle, sheep and 
goats The cattle arc gi nerally small and the sheep yield littk 
wool The Arabs use the cattle as draught-animals as well as for 
their milk and flesh, the negro tribes as a rule do not eat their oxen 
Fowls are plentiful, but of poor quahty Donkeys are much used 
in the central regions, they make excellent transport animals 
Mineral Wealth — In ancient times Nubia, 1 e the region between 
the Rc fl Sea and the Nile south of Egypt and north of the Suakin- 
Berber hnc, was worked for gold Rums of an extensive gold 
mine exist near Jebcl Erba at a short distance from the sea In 
1905 gold mining recoramciicc<l in Nubia, m the distnct of Um 
Nabardi, which is in the desert, about midway between Wadi 
Haifa and Abu Hamed A light railway, 30 m long, opened m 
June 1905, connects Um Nabardi with the government railway 
system The producing stage was reached in 1908, and between 
September 1908 and August 1909 the mines yielded 4500 o? of gold 
Small quantities of gold-dust are obtained from Kordofan, and 
gold IS found in the Beni-Shangul country south-west of Seniiar, 
but this region is within the Abyssinian frontier (agreement of 
the 15th of May 1902) There is lignite m the Dongola mudiria 
and iron ore is found in Darfur, southern Kordofan and in the 
Bahr-el Ghazal In the last-named mudiria iron is worked by the 
natives The district of Hofrat-el Nahas (the copper mine) is 
nch in copper, the mines having been worked mterraittcntly from 
1 emote times 

Trade — The chief products of the Sudan for export are gum, 
ivory, ostneh feathers, dates and rubber Cotton, cotton-seocl 
and gram (durra, wheat, barley) sesame, hvcstock, hides and skins, 
beeswax, mother-of-pearl, senna and gold are also 1 xported Before 
the opemng (1906) of the railway to the Red Sea the trade was chiefly 
with Egypt via the Nile, and the ^reat cost of carriage hindered its 
development Since the completion of the railway named goods 
ean be put on the world’s markets at a much cheaper rate Besides 
the Egyptian and Red Sea routes there is considerable trade between 
the eastern mudirias and Abyssinia and Eritrea, and also some trade 
south and west with Uganda and the Congo countnes The Red 
Sea ports traile largely with Arabia and engage in pearl fishery 
The pnncipal imports are cotton goods, food stuffs (flour, nee, 
sugar, provisions), timber, tobacco, spirits (in large quantities), 
iron and machinery candles, cement and perfumery The value 
ol the trade which dunng the Mahdist rule (1884-1S98) was a few 
thousands only liad increased m 1905 to over /i, 500 000 In 
1908 the exports of Sudan produce were valued at ;^E5i5 000 *, the 
total imports at ;^Ei,892 000 

Government — The administration is based on the provisions 
of a convention signed on the 19th of January 1899 between 
the British and Egyptian governments The authority of the 
sovereign powers is represented by a governor-general appointed 
by Egypt on the recommendation of Great Britain In 1910 a 
council consisting of four ex officio members and from two to 
four non-ofhoial nominated members was c reated to advise the 
governor-general in the exercise of his executive and legislative 
functions Subject to the power of veto retained by the governor- 
general all questions are decided by a majority of the council 
^ A (pound Eg\ ptnn) is equal to £1 os 6d British currency 


Each of the mudirias into which the country is divided is presided 
over by a mudir (governor) responsible to the central govern- 
ment at Khartum The governor-general, the chiefs of the 
various departments of state and the mudirs are all Europeans, 
the majority being British military^ officers The minor officials 
are nearly all Egyptians or Sudanese Revenue is derived as 
to ab6ut 60 % from the customs and revenue-earning depart- 
ments {t e steamers, railways, posts and telegraphs), and as 
to the rest from taxes on land, date-trees and animals, from 
royalties on gum, ivory and ostrich feathers, from licences to 
sell spints, carry arms, &c , and from fees paid for the shooting 
of game Expenditure is largely on public Vorks, education, 
justice and the army Financial affairs are managed from 
Kliartum, but control over expenditure is exercised by the 
Egyptian financial department The revenue, which in 1898 
was ££35,000, for the first time exceeded a million in 1909, when 
the amount realized was ££1,040,200 The expenditure in 
1909 was ££1,153,000 Financially the government had been, 
up to 1910, largely dependent upon Egypt In the years 1901- 
1909 ££4,378,000 was advanced from Cairo for public works 
in the Sudan, m the same period a further sum of about 
££2,750,000 had been found by Egypt to meet annual deficits 
in the Sudan budgets (see Egypt y No i [1910], pp 5-6) 

Justice — The Sudan judicial codes, based in part on those 
of India and in part on the principles of English law and ot 
Egyptian lommercial law, provide for the recognition of “ cus- 
tomary law ” so far as applicable and “ not repugnant to good 
conscience In each mudiria criminal justice is administered 
by a court, consisting of the mudir (or a judge) and two magis- 
trates, which has general competence The magistrates arc 
members of the administrative staff, who try minor cases without 
the help of the mudir (or judge) The governor-general possesses 
revising powers in all cases (.ivil cases of importance are heard 
bv a judge (or where no judge is available by the mudir or his 
representative), minor civil cases are tried by magistrates 
From the decision of the judges an appeal lies to the legal 
secretary of the government, m his capacity of judicial com- 
missioner Jurisdiction in all legal matters as regards personal 
status of Mahommedans is administered by a grand cadi and a 
staff of subordinate cadis The police force of each mudiria is 
indepenclt nlly organized under the control of the mudirs 

Education — Edut ation is in charge of the department of 
public instruction Elementary education, the medium ot 
instruction being Arabic, is given in kuttabs or village schools 
There are primary schools in the chief towns where English, 
Arabic, mathematics, and in some cases land-measuring is 
taught There are also government industrial workshops, and 
a few schools for girls The Gordon (College at Khartum trams 
teachers and judges in the Mahommedan courts and has annexed 
to it a secondary school The college also contains the Wellcome 
laboratories for scientific research Among the pagan negro 
tribes Protestant and Roman Catholic missions are established 
These missions carry on educational work, special attention 
being given to industrial training 

Defence — ^The defence of the country is entrusted to the 
Egyptian army, of which several regiments are stationed in the 
Sudan The governor-general is sirdar (commander-in-chief) 
of the army A small force of British troops is also stationed 
in the Sudan — chiefly at Khartum Ihey are under the com- 
mand of the governor-general m virtue of an arrangement made 
in 1905, having previously been part of the Egyptian command 

For topography, &.c sec The Anglo- hgypUan Sudan, a compcndiimi 
prepared by oliccrs of the Sudan government and edited I y Count 
Gleichcn (2 vols , London 1905) ^ for administration, finance ind 
trade the annual Reports [by the British agent at Cairo] on Tgvpt 
and the Sudan since 1898, and the special report (Blue Book Egvpt 
No u, 1883) by (Colonel D H Stewart Consult also ] Pethenck 
Travels tn Central Africa (2 vols , London, 1802) , W Junker, Traveh 
in Africa, 1S7J-18S6 (3 vols , London, 1890-189^, G Schweinfurth 
The Heart of Africa (2 vols London 1873), J Baumgarten, Ost 
afrika, der Sudan und das Seengebiet (Gotha, 1890) , E D Schoenfeld 
Erythraa und der agyptische Suddn (Berlin 1904), C E Muriel 
Report on the Forests of the Sudan (Cairo 1901), H h Witherbv 
Bird Hunting on the White Nile (London, 1902) For ethnology, 
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&c , see A H Keane, Ethnology of the Egyptian Sudan (London, 
, H trobciuus, Die Heiden-Negerdes agvpttschen Sudan (Berlin 
j 893) Scientific and medical subjects arc dealt with in the Reports 
of the Wellcome Research Laboratories, Gordon College, Khartum 
Sudan 4 /manure is a valuable official publication (F R C ) 

Archaeology — Archaeological study in the Sudan was retarded 
for many years by political conditions The work whidi had 
been begun by Cailliaud, Champplhon, Lepsius and others was 
interrupted by the rise of the Mahdist power, and with the 
frontiers of Egypt itself menaced by dervishes, the country 
south of Aswan (Assuan) was necessarily closed to the student 
of antiquity Ev 2 n after the dervishes had been overthrown 
at the battle of Omdurman (1898) it was some time before 
archaeologists awoke to a sense of the historical importance of 
the regions thus made accessible to them Dr Wallis Budge 
visited several of the far southern sites and made some tentative 
excavations, but no extensive explorations were undertaken 
until an unexpected event produced a sudden outburst of ac tivity 
This was the resolution adopted by the Egyptian government 
to extend the great reservoir at the First Cataract by raising 
the height of the Aswan dam As a result of thij> measure all 
Sites bordering the river banks from Aswan to Abu Simbel 
were threatened with inundation and the scientific world took 
alarm A large sum of money was assigned by the government, 
partly for the preservation of the visible temples in the area 
to be submerged, partly for an official expedition under the 
1 harge of Dr G A Reisner which was to search for all remains 
of antiquity hidden beneath the ground At the same time 
the university of Pennsylvania despatched the Eckley B Coxe, 
jun , expedition, which devoted its attention to the southern 
half of Lower Nubia from Haifa to Korosko, while the govern- 
ment excavators explored from Korosko to Aswan Thus 
m the five years 1907--1911 inclusive an immense mass of new 
material was acquired which throws a flood of light on the 
archaeology at once of Egypt and the Sudan For it must be 
clearly appreciated that though all except the southern twenty 
miles of Lower Nubia has been attached for purposes of admini- 
stration of Egypt proper, yet this political boundary is purely 
.irtificial The natural geographical and ethnical southern 
frontier of Egypt is the First Cataract, Egyptian scribes of the 
Old Empire recognized this truth no less clearly than Diocletian, 
and Juvenal anticipates the verdict of every modern observer 
when he describes the “porta Syenes” as the gate of Africa 
It IS the more necessary to emphasize this fact as the present 
article must unavoidably be concerned principally with the 
most northern regions of the country of the BUuks — for since 
the days of Lepsius there has been little new investigation south 
of Haifa The hasty reconnaissances of Dr Wallis Budge, 
Professor A H Sayce, Mr Somers Clarke and Professor J 
Girstang must be followed by more thorough and intensive 
study before it can be possible to write in more than very gencr il 
terms of anything but the well-known monuments left by 
Egyptian kings whose history is already tolerably familiar from 
other sources The inscriptions of these kings and their officials 
have been collected by Professor J H Breasted and some 
at count of the temples and fortresses from Haifa to Khartum 
will be found in the following section, Ancient Monuments 
south of Hcdfay while the history of the early and medieval 
Christian kingdoms is outlined in the articles Ethiopia and 
Donoola The central and southern Sudan is therefore almost 
a virgin field for the archaeologist, but the exploration of Lower 
Nubia has made it possible to write a tentative preface to the 
new chapters still unrevealed 

The Sudan was well named by the medieval Arab historians, 
for It IS primarily and above all the country of the black races, 
of those Nilotic negroes whose birthplace may be supposed to 
have been near the Great Lakes But upon this aboriginal 
stock were grafted in very early times fresh shoots of more 
vigorous and intellectual races coming probably from the East 
(cf Africa Ethnology) Lower Nubia was one of the crucibles 
in which several times was formed a mixed nation which defied 
or actually dominated Egypt There is some scientific ground 


for dating the earliest example of such a fusion to the exact 
period of the Egyptian Old Empire It is certain in any case 
that the process was constantly repeated at different dates 
and in different parts of the country from Aswan to Axum, and 
to the stimulation which resulted from it must be ascribed the 
principal political and intelleitual movements of the Sudanese 
nations Thus the Ethiopians who usuiped the crown of the 
Pharaohs from 740-660 B c were of a mixed stock akin to the 
modem Barabra, the northern Nubians who successfullv defied 
the Roman emperors were under the lordship of the Blemyes 
(Blemmves), an East African tribe, and the empire of the 
Candace dynasty, no less than the Chnstian kingdoms which 
succeeded it, included many heterogeneous racial elements 
(see also Nubia) The real history of the Sudan will therefore 
be concerned with the evolution ^f what may be called East 
African or East Central Africaif civilizations 

Up to the present, however, this aspect has been obscured, 
for until 1907 scholars had little opportunity of studying am lent 
Ethiopia except as a lolonial extension of Egypt from the 
purely Egyptological standpoint there is much of value to be 
learned from the Sudan The Egyptian penetration of the 
country began, according to the evidence of inscriptions, as earl) 
as the Old Empire Under the XI 1 th Dynasty colonies were 
planted and fortresses established down to the Batn-el-Hagar 
During the X VI I Ith Dynasty the political subjugation was com- 
pleted and the newly won temtones were studded with cities and 
temples as far south as the Fourth Cataract Some two hundred 
years later the priests of Amen (Ammon), flying from Thel)cs, 
founded a quasi-Egyptian capital at Napata But after this date 
Egypt played no part m the evolution of Ethiopia Politically 
moribund, it succumbed to the attacks of its vinle southern neigh- 
bours, who, having emerged from foreign tutelage, developed 
according to the natural laws of their own genius and environ- 
ment Ihc history of Ethiopia therefore as an independent 
( ivilization may be said to date from the 8th century B c , though 
future researches may be able to carry its infant origins to a 
remoter past 

Of the thousand years or more of effective Egyptian occupa- 
tion many monuments exist, but on a broad general viei\ it must 
be pronounced that thev owe their fame more to the accident 
of survival than to any spe<ial intrinsic value For excepting 
Philac, which belongs as much to Egvpt as to Ethiopia, Abu 
Simbcl IS the onlv ttrupic which can be ranked among first 
rate products of f gyptian genius The other temples, attractive 
as they arc, possess rather a local than a universal interest 
Similar!} while the exploration of the Egyptian colonies south 
of the First Cataract has added many details to our knowledge 
of political history, of local cults and provincial organization, 
yet with one exception it has not affected the known outlines 
of the history of civilization This exception is the d sc 0 very 
made by Dr G A Reisner that the archan culture first detected 
at Nagada and Abydos and then at many points as far north 
as Giza extended southwards into Nubia at least as far as 
Gerf Husein Ihis was wholK unexpected, and if, as seems 
probable, the evidence stands the test of criticism, it is a new 
historical fact of great importance The government expedition 
found traces between Aswan and Korosko of all the principal 
periods from this earl> date down to the Chnstian era The 
specimens obtained are kept in a separate room of the C^iro 
Museum, where they form a collection of great value 

The work of the Pennsylvanian expedition, however, while 
adding only a few details to the archaeology of the Egyptian 
periods, has opened a new chapter m the historv of the African 
races No records indeed were discovered of the founders of 
the first great Ethiopian kingdom from Piankhi to Tirhakah, 
nor has any fresh light been thrown upon the relations which 
that remarkable king Ergamenes maintained with the Egyptian 
Ptolemies But the exploration of sites in the southern half 
of Lower Nubia has revealed the existence of a wholly^ unsus- 
pected independent < ivilization wffiich grew up during the first 
SIX centunes after Chnst The history of the succeeding 
periods, moreover, has been partially ret overed and the studv 
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of architecture enriched by the excavation of numerous churches 
dating from the time of Justinian, when Nubia was first chnstian- 
ized, down to the late medieval period when Christianity was 
extirpated by Mahommedanism 

1 he civilization of the first six centuries a d may be called 
Romano-Nubian,’’ a term which indicates its date and suggests 
something of its character It is the product of a people living 
on the borders of the Roman Empire who inherited much of the 
Hellenistic tradition in minor arts but combmed it with a 
remark vble power of independent origination The sites on 
whi(h It has been observed range from Dakka to Haifa, that 
IS to say within the precise limits which late I^tin and Greek 
writers assign to the Blemyes, and there is good reason to identify 
the people that evolved it with this hitherto almost unknown 
barbarian nation Apart frOm this, however, the greatest 
value of the new discoveries will consist in the fart that they 
may lay the foundations for a new documentary record of past 
ages For the graves yielded not only new types of statues, 
bronzes, ivory carvings and painted potter) — all of the highest 
artistic value— but also a large number of stone stelae inscribed 
with funerary formulae in the Meroitic script 
In the course of sixty years the small collection of Meroitu 
inscriptions made by Lepsius had not been enlarged and no 
progress had been made towards decipherment But the 
cemeteries of Shablul and Karanog alone yielded 170 inscriptions 
on stone, besides some inscribed ostraka This mass of material 
brought the task of decipherment within the range of possibiliU , 
and even without any bilingual record to assist him, Mr F LI 
Griffith rapidly succeeded in the first stages of translation As 
further explorations bring more inscriptions to light the records 
of Ethiopia will gradually be placed on a firm documentary 
basis and the names and achievements of its greatest monarchs 
will take their place on the roll of histors 

Bibliogr\phy — C R 'Lt\y'<i\\s^DenhmiileYau$Aegypten\indAethn>‘ 
pien (1849) Alih vi , Brief e aus Ae^ypten Aethwptenf o-r (1852) 
Nubtsche Crn mntait k (iSSo) ^ H Brugseh, Zeit^chnft fiir atgypUuht 
Sprache (18S7), F Culliaud Voyage d Mifo 6 et au FUuve Bluni, 
(i 82()), E \ Willis Budge Ihe Egyptian Sudan (1907), G A 
Rcisuer and C Ml irth Reports on JThe Archaeological Survey of 
Nubia, G Elliott Smith and F Wood Jones, ibid \oI 11 “The 
Human Rc mams “ (1910) , J 11 Brc istcd, Ancient Records of Fg'x pt 
(i9a(>-i907) A History of Egypt (1905), Temples of Lower Nubia 
(1906) Monuments of Sudanese Nubia (1908), D Randall-Macivcr 
and C L \V(X)lkv, Reports of the Eckley B Coxc ]un , expedition 
\iz \ol 1 Areika (1009) vols 111 iv , v Karanog (vol iii 
‘ The Komano-Nubian Cemetcrj , * text, vol iv ibid , plates, 1910), 
vol VII Behen,G S Milcham Reports of the I ckky B Coxc, jun , 
expedition, vol 11 Churi lies in Lower Nubia ^ I LI GrifTith, 

Reports on the Eckley B Coxc jun , expedition, vol vi Meroitic 
Inscriptions from Shablul and Karanog, Meroitic Inscriptions, and 
2 vols on Tombs of El A mama , and the Archaeological Survey of 
the Egypt Exploration Fund (D R -M ) 

Ancient Monuments south of Holla — Rums of p^ramlds, 
temples, churches and other monuments are found along both 
banks of the Nile almost as far south as the Fourth Cataract, 
and again in the “ Island of Meroe ” In the following list the 
ruins are named as met with on the journey south from Wadi 
Haifa Opposite that town on the east bank are the remains 
of Bohon, where was found the stele, now at Florence, com- 
memorating the conquest of the region by Senwosn (Ijsertesen) I 
of Eg)pt (c 27^0 Bc ) Forty-three miles farther south are 
the ruins of the twin fortresses of Kumma ahd Semna Here 
the Nile narrows and passes the Semna cataract, and graven 
on the rocks are ancient records of “ high Nile ” At Amara, 
some 80 m above Semna, are the rums of a temple with Meroitic 
hieroglyphics At Sai Island, 130 m above Haifa, are remains 
of a town and of a Christian church Thirteen miles south of 
Sal at Soleb are the ruins of a fine temple commemorating 
\menophis (Amenhotep) III {c 1414 B c ), to whose queen Taia 
was dedicated a temple at Secleinga, a few miles to the north 
At Sesebi, 40 m higher up the Nile, is a temple of the heretic 
king Akhenaton re-worked by Seti I (c 1327 b c ) Opposite 
Hannek at the Third Cataract on Tombos Island are extensive 
ancient granite quarries, in one of which lies an unfinished 
colossus On the east side of the river near Kerma are the 


remains of an Egyptian city Argo Island, a short distance 
higher up, abounds in rums, and those at Old Dongola, 320 m 
from Haifa, afford evidence of the town having been of consider- 
able size during the time of the Christian kingdom of Dongola 
From Old Dongola to Merawi (a distance of 100 m by the nver) 
are numerous rums of monasteries, churches and fortresses oi 
the Cftristian era m Nubia — notably at Jebel Deka and Magal 
In the immediate neighbourhood of Jebel Barkal (the ‘‘ holy 
mountain of the ancient Egyptians), a flat-topped hill which 
rises abruptly from the desert on the right bank of the Nile a 
mile or two above the existing village of J\lerawi (Merowe), 
are manv pyramids and six temples, the pyramids having a 
height of from 35 to 60 ft Pyramids arc also found at Zuni i 
anci Kurni on the right bank, and at Tangassi on the left bank 
of the river, these places being about 20 m below Merawi 
That village is identified by some archaeologists with the anc icnt 
Napata, which is known to have been situated near the “ holy 
mountain ” On the left bank of the Nile opposite Merawi are 
the pyramids of Nun, and a few miles distant in the Wadi 
Ghazal are the rums of a great Christian monastery, where were 
found gravestones with inscriptions in Greek and ( optic Rums 
of various ages extend from Merawi to the Fourth Cataract 

Leaving the Nile at this point and striking direct across the 
Bayuda Desert, the river is regained at a point above the Atbara 
confluence Thirty miles north of the town of Shendi are the 
pyramids of Meroe (or Assur) m three distinct groups From one 
of these pyramids was taken “ the treasure of Queen Candace,’* 
now in the Berlin Museum Many of the pyramids have a 
small shrine on the eastern side inscribed with debased Egyptian 
or Meroitc hieroglyphics These pyramids are on the right 
bank of the Nile, that is m the Island of Meroe ” Portions (in- 
cluding a harbour) of the site of the city of Meroe, at Begerawja, 
not far from the pyramids named, were cxcavatccl in 1909-igio 
(see Mfro£) In this region, and distant from the river, arc 
the remains of several cities, notably Naga, where are rums 
of four temples, one in the Classic style On the east bank of 
the Blue Nile, about 13 m above Khartum at Soba, are rums 
of a Christian basilica Farther south still, at Ceteina on the 
White Nile (m T004), and at Wad cl-Hadaci, some miles north 
of Se^ar, on the Blue Nile (in igo8), Christian remains ha’' e 
been observed 

Between the Nile at Wadi Haifa and the Red Sea are the 
remains of towns inhabited by the ancient miners who worked 
the district The most striking of these towns is Derahcib 
(Castle Beautiful), so named from the picturesque situation 
of the castle, a large square building with pointed arches The 
walls of some 500 houses still stand 

For a populcir account (with nu iiy illustrations) of these nuns 
see J Ward Our Sudan " Its Pyramids and Progress (London, 1905) 

(F R C ) 

History 

A From the harhest Time to the Egyptian Conquest -The 
southern regions of the Anglo-Egyptian Sudan are without 
recorded history until the era of the Egyptian conquest in the 
19th century In the northern regions, known as Ethiopia 
or Nubia, Egyptian influence made itself felt as early as the 
Old Empire In process of time powerful states grew up with 
capitals at Napata and Meroe (see ante^ § Archaeology y and 
Ethiopia and Egypt) The Nubians — that is the dwellers 
m the Nile valley between Egypt and Abyssinia — did not embrace 
( hnstiamty until the 6th century, considerably later than their 
Abyssinian neighbours The Arab invasion of North Africa 
in the 7th century, which turned Egypt into k Mahommedan 
countrv, had not the same effect m Nubia, the Moslems, though 
they frequently raided the country, being unable to hold it 
On the rums of the ancient Ethiopian states arose chrhttan 
the Christian kingdoms of Dongola and Aloa, with Kingdoms of 
capitals at Dongola and Soba (corresponding roughly 
to Napata and Meroe) These kingdoms continued to exist 
until the middle of the 14th century or later (sec Dongoia 
Mudma) Meanwhile Arabs of the Beni Omayya tnbe, under 
pressure from the Beni Abbas, had begun to cross the Red Sea 
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as early as the 8th century and to settle in the district around 
Sennar on the Blue Nile, a region which probably marked the 
southern limits of the kingdom of Aloa The Omayya, who 
during the following centuries were reinforced by further 
immigrants from Arabia, intermarried with the negroid races, 
and gradually Arab influence became predominant and Islam 
the nominal faith of all the inhabitants of Sennar In tftis way 
a barrier was erected between the Christians of Nubia and those 
of Abyssinia By the 15th century the arabized negro races 
of the Blue Nile had grown into a powerful nation known as 
the Funj {q v ), and during that century they extended their 
conquests north •to the borders of Egypt The kingdom of 
Dongola had already been reduced to a condition of anarchy 
by Moslem mvasions from the north Christiamty was still 
professed by some of the Nubians as late as the i6th century, 
but the whole Sudan north of the lands of the pagan negroes 
(roughly 12® N ) was then under Moslem sway At that time 
the sultans of Darfur {qv)m the west and the sultans or kings 
of Sennar (the Funj rulers) in the east were the most powerful 
of the Mahommedan potentates 

The first of the Funj monarchs acknowledged king of the 
whole of the allied tribes, of which the Hameg were next in 
importance to the Funj, was Amara Dunkas, who 
fim ^irt^ reigned c 1484-1526 ^ During the reign of Adlan, 
c 1596-1603, the fame of Sennar attracted learned 
men to his court from such distant places as Cairo and Bagdad 
Adlan’s great-grandson Badi Abu Daku attacked the Shilluk 
negroes and raided Kordofan This monarch built the great 
mosque at Sennar, almost the only building in the town to survive 
the ravages of the dervishes in the 19th century In the early 
part of the i8th century there was war between the Sennari 
and the Abyssmians, in which the last-named were defeated 
with great slaughter It is said that the cause of quarrel was 
the seizure by the king of Sennar of presents sent by the king 
of France to the negus The victory over the “ infidel 
Abyssmians became celebrated throughout the Mahommedan 
world, and Sennar was visited by many learned and celebrated 
men from Egypt, Arabia and India Towards the end of the 
i8th century the Hameg wrested power from the Funj and the 
kingdom fell into decay, many of the tributary prmces refusing 
to acknowledge the king of Sennar These disorders con- 
tinued up to the time of the conquest of the country by the 
Egyptians 

B hrom the Egyptian Conquest to the Rise of the Mahdi — The 
conquest of Nubia was undertaken in 1820 by order of Mehemet 
Ah, the pasha of Egypt, and was accomplished in 
years following In its consequences this 
proved one of the most important events m the 
history of Africa Mehemet Ah never stated the reasons which 
led him to order the occupation of the country, but his leading 
motive was, probably, the desire to obtam possession of the 
mines of gold and precious stones which he believed the Sudan 
contained He also saw that the revenue of Egypt was falling 
through the diversion, since about 1800, of the caravan routes 
from the Nile to the Red Sea ports, and may have wished to 
recapture the trade, as well as to secure a country whence 
thousands of slaves could be brought annually Mehemet All 
also wished to crush the remnant of the Mamelukes who in 1812 
had established themselves at Dongola, and at the same time 
to find employment for the numerous Albanians and Turks 
in his army, of whose fidelity he was doubtful 

Mehemet All gave the command of the army sent to Nubia 
to his son Ismail, who at the head of some 4000 men left Wadi 
Haifa m October 1820 Following the Nile route he occupied 
Dongola without opposition, the Mamelukes fleeing before him 
(Some of them went to Darfur and Wadai, others made their 
way to the Red Sea This was the final dispersal of the Mame- 
lukes ) With the nomad Shagia, who dommated the district, 

1 Vanous lists and dates of reign of the rulers of Sennar are 
given , reference may be made in Stokvis’s Manuel d’hishnre^ vol 1 
(Leiden, 1888), and to The Anglo-Egypiian Sudan, voL l (London, 
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Ismail had two sharp encounters, one near Korti, the other 
higher up the river, and in both fights Ismail was successful 
Thereafter the Shagia furnished useful auxiliary cavalry to the 
Egyptians Ismail remained in the Dongola province till Feb- 
ruary 1821, when he crossed the Bayuda Desert and received 
the submission of the meks (kings) of Berber, Shendi and Halfaya, 
nominal vassals of the kmg of Sennar Continuing his march 
south Ismail reached the confluence of the White and Blue Niles 
and established a camp at Ras Khartum (This camp developed 
into the city of Khartum ) At this time Badi, the king of 
Sennar, from whom all real power had been wrested by his 
leading councillors, determined to submit to the Egyptians, 
and as Ismail advanced up the Blue Nile he was met at Wad 
Medani by Badi who declared that he recognized Mehemet Ah 
as master of his kingdom Ismgfil and Badi entered the town of 
Sennar together on the 12th of June 1821, and in this peaceable 
manner the Egyptians became rulers of the ancient empire of 
the hunj In search of the gold mines reported to exist farther 
south Ismail penetrated into the mountainous region of hazokl, 
where the negroes offered a stout resistance In February 1822 
he set out on his return to Sennar and Dongola, having received 
reports of risings agamst Egyptian authority The Egyptian 
soldiery had behaved throughout with the utmost barbarity, 
and their passage up the Nile was marked by rapine, murder, 
mutilation and fire Of the rulers who had submitted to Ismail, 
Nair Mimr, the mck of Shendi, had been compelled to follow in 
the suite of the Egyptians as a sort of hostage, and this man 
entertained deep hatred of the pasha On Ismail’s return to 
Shendi, October 1822, he demanded of the mek 1000 slaves to 
be supplied in two days The mek, promising compliance, 
invited Ismail and his chief officers to a feast in his house, around 
which he had piled heaps of straw Whilst the Egyptians were 
feasting the mek set fire to the straw and Ismail and all his 
companions were burnt to death 

Ismail’s death was speedily avenged A second Egyptian 
army, also about 4000 strong, had followed that of Ismail’s 
up the Nile, and striking south-west from Debba had wrested, 
after a sharp campaign, the province of Kordofan (1821) from 
the sultan of Darfur This army was commanded by Mahommed 
Bey, the defterdar, son-in-law of Mehemet Ah Hearing of 
Ismail’s murder the defterdar marched to Shendi, defeated the 
forces of the mek, and took terrible revenge upon the mhabitants 
of Metemma and Shendi, most of the inhabitants, mcluding 
women and children, bemg burnt alive Nau* Mimr escaqicd to 
the Abyssinian frontier, where he maintained his independence 
Having conquered Nubia, Sennar and Kordofan the Egvptians 
set up a civil government, placing at the head of the administra- 
tion a governor-general with practically unlimited power ^ 
About this period Mehemet All leased from the sultan of Turkey 
the Rea Sea ports of Suakin and Massawa, and by this means 
got mto his hands all the trade routes of the eastern Sudan 
The pasha of Egypt practically monopolized the trade of the 
country except that m slaves, which became a vast “ industry,” 
the lands inhabited by negro tribes on the borders of the con- 
quered temtories being raided annually for the purpose. From 
the negro population the army was so largely recruited that m 
a few years the only non-Sudanese m it were officers The 
Egyptian rule proved harmful to the country The govemors- 
general and the leadmg officials were nearly all Turks, Albanians 
or Circassians, and, with rare exceptions, the welfare of the 
people formed no part of their conception of j;ovcmment ^ 
Numerous efforts were made to extend the authority of Egypt 
In 1840 — previous attempts having been unsuccessful — the 
fertile district of Taka, watered by the Atbara and Gash and 
near the Abyssmian frontier, was conquered and the town of 

^ For a hst of the govemors-general see The AnglO'Egypttan 
Sudan, i 280 (London, 1905) 

* Khurshid Pasha, governor-general for 13 years (1826-1839), 
was one of these exceptions He gained a great reputation both for 
rectitude and vigour He led expeditions up the V^te against 
the Dmkas as far as Fashoda, defeated the Abyssloians on the 
Sennar frontier, and taught the natives of Khartum to build houses 
of brick 
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Kas'jala founded In 1837 the pasha himself visited the Sudan, 
going as far as Fazokl, where he inspected the goldfields 
In 1849 Abd-el-Latif Pasha became governor-general and 
attempted to remedy some of the evils which disfigured the 
administration He remained m office, however, little more 
than a year, too short a penod to effect reforms The Sudan 
was costing Egypt more money than its revenue yielded, though 
It must not be forgotten that large sums found their way illicitly 
into the hands of the pashas The successors of Mehemet Ah, 
in an endeavour to make the country more profitable, extended 
their conquests to the south, and in 1853 and subsequent years 
trading posts were established on the Upper Nile, the pioneer 
European merchant being John Pethenck, British consular 
agent at Khartum ^ Pethenck sought for ivory only, but those 
who followed him soon fouitd that slave-raiding was more 
profitable than elephant hunting* The viceroy Said, who made 
a rapid tour through the Sudan in 1857, found it in a deplorable 
condition The viceroy ordered many reforms to be executed 
and proclaimed the abolition of slavery The reforms were 
mainly inoperative and slavery continued The project which 
Said also conceived of linking the Sudan to Egypt by railway 
remained unfulfilled The Sudan at this time (c 1862) is described 
by Sir Samuel Baker as utterly ruined by Egyptian methods 
of government and the retention of the country only to be 
accounted for by the traffic m slaves The European merchants 
above Khartum had sold their posts to Arab agents, who 
oppressed the natives in every conceivable fashion Ismail 
Pasha, who became viceroy of Egypt in 1863, gave orders for 
the suppression of the slave trade, and to check the operations 
of the Arab traders a military'’ force was stationed at Fashoda 
(1865), this being the most southerly point then held by the 
Egyptians Ismail’s efforts to put an end to the slave trade, 
if sincere, were ineffective, and, moreover, south of Kordofan 
the authority of the government did not extend beyond the posts 
occupied by their troops Ismail, however, was ambitious to 
extend his dominions and to develop the Sudan on the lines he 
had conc'civcd for the development of Egypt He obtained 
(1865) from the sultan of Turkey a firman assigning to him the 
admmistration of Suakm and Massawa, the lease which Mehemet 
All had of these ports having lapsed after the death of that 
pasha Ismail subsequently (1870-1875) extended his sway 
over the whole coast from Suez to Cape Guardafui and garrisoned 
the towns of Berbera, Zaila, &c , while m 1874 the important 
town of Harrar, the entrepot for southern Abyssinia, was seized 
by Egyptian troops The khedive had also seizeci Bogos, m 
the hinterland of Massawa, a province claimed by AbySvSmia 
This action led to wars with Abyssinia, in which the Egyptians 
^^'erc generally beaten Egyptian authority was withdra^vn 
from the coast regions south of Suakm in 1884 (see below, and 
also Abyssinia, Eritrea and Somaliland) 

At the same time that Ismail annexed the seaboard he was 
extending his sway along the Nile valley to the equatorial lakes, 
and conceived the idea of annexing all the country between 
the Nile and the Indian Ocean An expedition was sent (1875) 
to the Juba River with that object, but it was withdrawn at 
the request of the British government, as it infringed the rights 
of the sultan of Zanzibar - The control of all territories south 
of Gondokoro had been given (April i, 1869) to Sir Samuel 
Baker, who, however, only left Khartum to take up his govemor- 
Tke ^ February 1870 Reaching Gondokoro on 

EquMtwtmt the 26th of May following, he formally annexed that 
RqgiooMt station, whxh he named Ismailia to the khedival 
domains Baker remained as governor of the Equa- 
coaque tonal Provinces until August 1873, and in March 1874 
Colonel C G Gordon took up the same post Both Baker and 
* The governnicnt monopoly in trade after the death of 

Mehemet All in 1849 ‘ < 

2 The Tuba wab quite unsuitable as a mcAns of communication 
octween the Ocean and the Nile The proposal made to 

Ismail byCkupdOl^ was to send an expedition to Mombasa and thence 
up the River, but for some unexplained reason perhaps 

by mistake, the expedition was ordered to tne Juba (see Col Gordon 
in Central Africa, 4th ed 1885 pp 65, 66, 150 and 151, and Qeo% 
Journ , Feb 1909 p 150) 


Gordon made strenuous efforts towards crushing the slave trade, 
but their endeavours were largely thwarted by the inaction of 
the authorities at Khartum Under Gordon the Upper Nile 
region as far as the borders of Uganda came effectively under 
Egyptian control, though the power of the government extended 
on the east little beyond the banks of the rivers On the west 
the Bihr-el-Ghazal had been overrun bv Arab or semi-Arab 
slave-dealers Nominally subjects of the khedive, they acted 
as free agents, reducing the country over which they terrorized 
to a state of abject misery The most powerful of the slave 
traders was Zobeir Pasha, who, having defeated a force sent 
from Khartum to reduce him to obedience* invaded Darfur 
(1874) The khedive, fearing the power of Zobcir, also sent 
an expedition to Darfur and that country, after a stout resist- 
ance, was conquered Zobeir claimed to be made governor- 
general of the new piovince, his request being refused, he went 
to Cairo to urge his claim At Cairo he was detained by the 
Egyptian authorities 

Though spasmodic efforts were made to promote agriculture 
and open up communications the Sudan continued to bt i con- 
stant dram on the Egyptian exchequer The khedive Ismail 
revived Said’s project of a railway, and a survev for a line from 
Wadi Haifa to Khartum was made (1871), while a branch line 
to Massawa was also contemplated As with Said’s project 
these schemes tame to naught In October 1876 Gordon 
left the Equatorial Provinces and gave up his appomtment. 
In Pebruary 1877, under pressure from the British oeaerat 
and Egyptian governments, he went to Cairo, where Gordon 
he was given the governorship of the whole of the Qovemor- 
Egyptian territories outside Egypt, namely, the ^mcrat 
Sudan provinces proper, the Equatorial Provinces, Darfur and 
the Red Sea and Somali coasts He replaced at Khartum Ismail 
Pasha Eyoub, a Turk made governor-general in 1873, who had 
thwarted as much as he dared all Gordon’s efforts to reform 
Gordon remained m the Sudan until August 1879 During his 
tenure of office he did much to give the Sudanese the benefit 
of a just and considerate government In 1877 Gordon 
suppressed a revolt in Darfur and received the submission of 
Suliman Zobeir (a son of Zobeir Pasha), who was at the head 
of a gang of slave-traders on the Bahr-el-Ghazal frontier In 
1878 There was further trouble m Darfur and also in Kordofan, 
and Gordon visited both these provinces, breaking up many 
companies of slave-hunters Meantime Suliman (acting on 
the instructions of his father, who was still at Cairo) had broken 
out into open revolt against the Egyptians in the B.ihr-el- 
Ghazal The crushing of Suliman was entrusted by Gordon 
to Romolo Gessi (1831-1881), an Italian who had previously 
served under Gordon on the Upper Nile Gessi, after a most 
arduous campaign (1878-79), in which he displayed great military 
skill, defeated and captured Suliman, whom, with other ring- 
leaders, he executed The slave-raiders were completely broken 
up and over 10,000 captives released A remnant of Zobeir ’s 
troops under a chief named Rabah succeeded in escaping west- 
ward (see Rab\h) Having conquered the province Gessi was 
made governor of the Bahr-el-Gha^ and given the rank of pasha. 

When Gordon left the Sudan he was succeeded at Khartum 
by Raouf Pasha, under whom all the old abuses of the Egyptian 
administration were revived At this time the high European 
officials in the Sudan, besides Gessi, included Emin Pasha {qv) 
— then a bey only— governor of the Equatorial Provinces since 
1878, and Slatin Pa^a — then also a bey — governor of Darfur 
Gessi, who had most successfully governed his province, found 
his position under Raouf intolerable, resigned his post in Sep- 
tember 1880 and was succeeded bv Frank Lupton, an English- 
man, and formerly captain of a Red Sea merchant steamer, 
who was given the rank of bey At this period (1880-1882) 
schemes for the reorganization and better administration of 
the Sudan were elaborated on paper, but the revolt m Egypt 
under Arabi (see Egypt History) and the appearance in the 
Sudan of a Mahdi prevented these schemes from being put into 

• Up to 1877, when the work was abandoned, some 50 m of 
rails had been laid from Wadi Haifa at a cost of some ;^45o 000 
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execution (assuming that the Egyptian authorities were sincere 
m proposing reforms) 

C The Rise and Power of Mahdtsm — The Mahdist move- 
ment, which was utterly to overthrow Egyptian rule, derived its 
strength from two different causes the oppression under which 
the people suffered,^ and the measures taken to prevent the 
Baggara (cattle-owning Arabs) from slave trading \fenality 
and the extortion of the tav-gatherer flourished anew after the 
departure of Gordon, while the feebleness of his successors 
inspired in the Baggara a contempt for the authority which 
prohibited them pursuing their most lucrative traffic When 
Mahommed Ahnfed {qv\ a Dongolese, proclaimed himself the 
long-looked-for Mahdi (guide) of Islam, he found most of 
his onginal followers among the grossly superstitious villagers 
of Kordofan, to whom he preached universal equality and a 
community of goods, while denouncing the Turks* as unworthy 
Moslems on whom God would execute judgment The Baggara 
perceived in this Mahdi one who could be used to shake off 
Egyptian rule, and their adhesion to him first gave importance 
to his “ mission ” Mahommed Ahmed became at once the 
leader and the agent of the Baggara Ht married the daughters 
of their sheikhs and found in Abdullah, a member of the Taaisha 
section of the tribe, his chief supporter The first armed conflict 
between the Egyptian troops and the Mahdi’s 
Masamcreof followers occurred in August 1881 In June 1882 
Hicka the Mahdi gained his first considerable success 

PaBba*s The capture of El Obeid on the 17th of January 

Army annihilation in the November following 

of an army of over 10,000 men commanded by Hicks Pasha 
(Colonel William Hicks [qv], formerly of the Bombay army) 
made the Mahdi undisputed master of Kordofan and Sennar 
The next month, December 1883, saw the surrender of Slatm 
in Darfur, whilst in February 1884 Osman Digna, his amir in 
the Red Sea regions, mfluted a crushing defeat on some 4000 
Egyptians at El Teb near Suakin In April following Lupton 
Bey, governor of Bahr-el-Ghazal, whose troops and officials had 
embraced the Mahdist cause, surrendered and was sent captive 
to Omdurinan, where he died on the 8th of May 1888 
On learning of the disaster to Hu ks Pasha’s army, the British 
government (Great Britain having been since 1882 in military 
occupation of Egypt) insisted that the Egyptian government 
should evacuate such parts of the Sudan as they still held, and 
Gtneral Gordon was despatched, with Lieut -Colonel Donald 
H Stewart,** to Khartum to arrange the withdrawal of the 
Eg> ptian civil and military population Gordon’s instructions, 
based largely on his own suggestions, were not wholly consistent, 
they contemplated vaguely the establishment of some form of 
stable government on the surrender of Egyptian 
barium ^^f^ority, and among the documents with which 
he was furnished was a firman creating him governor- 
general of the Sudan Gordon reached Khartum on the i8th 
of February 1884 and at first his mission, which had aroused 
great enthusiasm in England, promised success To smooth 
the way for the retreat of the Egyptian garrisons and civilians 
he issued proclamations announcing that the suppression of 
the slave trade was abandoned, that the Mahdi was sultan of 
Kordofan, and that the Sudan was independent of Egypt He 
enabled some thousands of refugees to make their escape to 
* Writing from Darfur m April 1879 Crordon said “ The govern- 
ment of the Egyptians in these far-ofi countries is nothmg else but 
one of brigandage of the very worst description It is so bad that 
all hope of ameliorating it is hopeless 

® “rtie Sudanese spoke of all foreigners as " Turks *' This arose 
from the fact that most of the higher Egyptian officials were of 
Turkish nationality and that the army was officered mainly by 
Turks, Albanians, Circassians &c and included m the ranks many 
Bashi-l^Euks (irregulars) of non-Sudanese origin 
^ Colonel Stewart had been sent to Khartum in 1882 on a mission 
of inquiry and he drew up a valuable report E^ypt No 11(1883) 

< It IS unnecessary here to enter upon a discussion of the precise 
nature of Gordon’s instructions or of the measure in which he earned 
them out The matenal for forming a judgment will be found in 
Gordon’s Journals (1885), Moriey's Life of Gladstone (1903), Fitz- 
maurice’s Life of Granville (1903) and Cromer’s Modern Egypt 
<1908) (See also Gordon, Charles George ) 


Assuan and collected at Khartum troops from some of the out- 
lying stations By this time the situation had altered for the 
worse and Mahdism was gaming strength among tribes in the 
Nile valley at first hostile to its propaganda As the only means 
of preserving authority at Khartum (and thus securing the 
peaceful withdrawal of the garrison) Gordon repeatedly tele- 
graphed to Cairo asking that Zobeir Pasha might be sent to 
him, his intention being to hand over to Zobeir the government 
of the country Zobeir w ), a Sudanese Arab, w as probably the 

one man who could have withstood successfully the Mahdi 
Owing to Zobeir’s notoriety as a slave-raider Gordon’s request 
was refused All hope of a peaceful retreat of the Fgvptiahs 
was thus rendered impossible The Mahdist movement now 
swept northward and on the 20th of Mav Berber was 
captured by the dervishes an^ Khartum isolated From this 
time the energies of (Jordon were devoted to the defence of 
that town After months of delav due to the vacillation of the 
British government a relief expedition was sent up the Nile 
under the command of Ixird Wolseley It started too late to 
achieve its object, and on the 25th of January 1885 Khirtum 
was captured by the Mahdi and Gordon killed Colonel Stewart, 
Frank Power (British consul at Khartum) and M Herbin (French 
consul), who (accompanied by nineteen Greeks) had been sent 
down the Nile by Gordon in the previous September to give 
news to the relief force, had been decoyed ashore and murdered 
(Sept 18, 1884) The fall of Khartum was followed by the 
withdrawal of the British expedition, Dongola being evacuated 
in June 1885 In the same month Kassala capitulated, but 
just as the Mahdi had practically completed the destruction 
of the Egyptian power ^ he died, m this same month of June 
1885 He was at once succeeded by the khalifa Abdullah, 
whose rule continued until the 2nd of September 1898,® when 
his army was completely overthrown by an Anglo-Egyptian 
force under Sir H (afterwards I ord) Kitchener The military 
operations are described elsewhere (see Egypt Military Optra^ 
iton$)y and here it is only necessary to consider the internal 
situation and the character of the khalifa’s govern- xhe 
ment The Mahdi had been regarded by his adhe- KhaHfa*a 
rents as the only true commander of the faithful, 
endued with divine power to conquer the whole world He 
had at first styled his followers dervishes {t e religious mendi- 
cants) and given them the jtbba as their characteristic garment 
or uniform Later on he commanded the faithful to call them- 
selves ansar (helpers), a reference to the part they were to play 
in his career of conquest, and at the time of his death he was 
planning an invasion of Eg\ pt He had liberated the Sudanese 
from the extortions of the Egyptians, but the people soon found 
that the Mahdi’s rule was even more oppressive than had been 
that of their former masters, and after the Mahdi’s death the 
situation of the peasantry in particular grew rapidly worse, 
neither life nor property being safe Abdullah set himself 
steadily to crush all opposition to his own power Mahommed 
Ahmed had, in accordance with the traditions which required 
the Mahdi to have four khalifas (lieutenants), nominated, besides 
Abdullah, Ah wad Helu, a sheikh of the Degheim and Kenana 
Arabs, and Mahommed esh Shenf, his son-in-law, as khalifas 
(The other khahfaship was vacant, having been declmed by the 
sheikh es Senussi ]) Wad Helu and Shenf were stripped 
of their power, and gradually all chiefs and amirs not of tho 
Baggara tribe were got nd of except Osman Digna, whose sphere 
of operations was on the Red Sea coast Abdullah’s rule was 
a pure military despotism which brought the country to a state 
of almost complete agricultural and commercial ruin He was 
also almost constantly in conflict either with the Shilluks, Nuers 
and other negro tribes of the south, with the peoples of Darfur, 
where at one time an anb-Mahdi gained a great foUowmg, with 
the Abyssinians, with the Kabbabish and other Arab tribes who 

® Sennar town held out until the 19th of August while the Red 
Sea ports of Suakm and Massawa never fell into the hands of the 
Mahdists The garrisons of some other towns were rescued by the 
Abyssinians 

® This period m the history of the Sudan is known as the Mahdia 



1 8 SUDAN 


had never embraced Mahdism, or with the Italians, Egyptians 
and British Notwithstanding all this opposition the khalifa 
found m his own tribesmen and in his black troops devoted 
adherents and succe'>sfully maintained his position The 
attempt to conquer Egypt ended m the total defeat of the 
dervish army at loski (Aug 3, 1889) Ihe attempts to subdue 
the Equatorial Provinces were but partly successful Emm 
Pasha, to whose relief H M Stanley had gone, evacuated 
Wadelai in April 1889 The greater part of the region and also 
most of the Bahr-el-Ghazal relapsed into a state of complete 
savager) 

In the country under his dominion the khalifa s government 
was carried on after the manner of other Mahommedan states, 
but pilgrimages to the Mahdi’s tomb at Omdurman were substi- 
tuted for pilgrimages to Mecca** Ihe arsenal and dockyard and 
the printing-press at Khartum were kept busy (the workmen 
being F gyptians who had escaped massacre) Otherwise Khartum 
was deserted, the khalifa making Omdurman his capital and 
compelling disaffected tribes to dwell in it so as to be under 
better control While Omdurman grew to a huge size the 
population of the country generally dwindled enormously from 
constant warfare and the ravages of disease, small-pox being 
endemic The Europeans in the country were kept prisoners at 
Omdurman Besides ex-officials like Slatin and Lupton, they 
included several Roman Catholic priests and sisters, and numbers 
of Greek merchants established at Khartum Although several 
were closely imprisoned, loaded with chains and repeatedly 
dogged, it IS a noteworthy fact that none was put to death 
From time to time a prisoner made his escape, and from the 
accounts of these ex-prisoners knowledge of the character of 
Dervish rule is derived in large measure The fanaticism with 
which the Mahdi had inspired his followers remained almost 
LUibroken to the end The khalifa after the fatal dav of Omdur- 
man fled to Kordofan where he was killed in battle m Noveml^r 
1899 In January 1900 Osman Digna, a wandering fugitive 
for months, was captured In 1902 the last surviving dervish 
amir of importance surrendered to the sultan of Darfur 
Mahdism as a vital force in the old Egyptian Sudan ceased, 
however, with the Anglo-Egyptian victory at Omdurman * 

D The An glo’ Egyptian Condominium —Of the causes which 
led to the reconquest of the Sudan — the natural desire of the 
Egyptian government to recover lost territory, the equally 
natural desire in Great Britain to “ avenge ” the death of Gordon 
were among them — ^the most weighty was the necessity of 
securing for Egypt the control of the Upper Nile, Egypt being 
wholly dependent on the waters of the river for its prosperity 
That control would have been lost had a European power other 
than Great Britain obtained possession of any part of the Nile 
valley , and at the time the Sudan was reconquered (1896-^8) 
France was endeavouring to establish her authority on the n\er 
tietween Khartum and Gondokoro, as the Marc hand expedition 
from the Congo to hashoda demonstrated The Nile constitutes, 
in the words of Lord Cromer, the true justification of the 
policy of re-occupation, and makes the Sudan a priceless 
possession for Egypt- 

The Sudan having been reconquered by “ the joint military 
and financial efforts of Great Britain and Egypt, the British 
government claimed “ by right of conquest ” to share in the 
settlement of the administration and legislation of the country 
To meet these claims an agreement (which has been aptly 
called the constitutional charter of the Sudan) between Great 
Britain and Egypt, was signed on the 19th of January 1899, 
establishing the joint sovereignty of the two states throughout 

I In the autumn of 1903 Mahommed-el-Amin, a native of Tunis, 
proclaimed himself the Mahdi and got together a following in Kor 
dofan He was captured by the governor of Kordofan and publicly 
executed at El Obeid In Apnl 1908 Abd-el-Kader, a Halowm 
Arab and ex-dcrvish, rebelled in the Blue Nile province, claiming to 
be the pn^het Issa (Jesus) On the 29th of that month he murdered 
Mr C C fe)tt Moneneff deputy inspector of the province, and the 
Egyptian mamur The rising was promptly suppressed Abd-el- 
I^er was captured and was hanged on the i7tu of May 

• Egypt, i (1905) p 119 


the Sudan ^ The reorganization of the t:ountry had already 
begun, supreme power being centred in one official termed the 
“ governor-general of the Sudan ” To this post was appomted 
Lord Kitchener, the sirdar (commander-m-chief) of the Egyptian 
army, under whom the Sudan had been reconquered On Lord 
Kitchener going to South Africa at the close of 1899 he was 
succeeded as sirdar and governor-general bv Major-General Sir 
F R Wingate, who had served with the Egyptian army since 
1883 Under a just and firm administration, which from the 
first was essentially civil, though the principal officials were 
officers of the British army, the Sudan recovered m a surprising 
manner from the woes it suffered during the 'Mahdia At the 
head of every mudma (province) was placed a British official, 
though many of the subordinate posts were filled by Egyptians 
An exception was made in the case of Darfur, which before the 
battle of Omdurman had thrown off the khalifa's nile and was 
again under a native sovereign This potentate, the sultan Ah 
Dinar, was recognized by the Sudan government, on condition 
of the payment of an annual tribute 

The first duty of the new administration, the restoration of 
public order, met with comparatively feeble opposition, though 
tribes such as the Nuba mountaineers, accustomed from time 
immemorial to raid their weaker neighbours, gave some trouble 
In 1906, in 1908, and again in 1910 expeditions had to be sent 
against the Nubas In the Bahr-el-Ghazal the N lam-Niams at first 
disputed the authority of the government, but Sultan Yambio, the 
recalcitrant chief, was mortally wounded in a fight in Febmary 
1905 and no further disturbance occurred The delimitation 
(1903-1904) of the frontier between the Sudan and Abyssinia 
enablc'd order to be restored m a particularly lawless region, 
and slave-raiding on a large scale ended in that quarter with 
the capture and execution of a notorious offender in 1904 In 
Kordofan, Darfur and the Bahr-el-Ghazal the slave trade 
continued however for some years later 

With good administration and public seruritv the population 
increased steadily The history of the country became one of 
peaceful progress marked by the growing content- 
ment of the people The Sudan government devoted geaJrative 
much attention to the revival of agriculture and work of 
commerce, to the creation of an educated class of Oreat 
natives, and to the establishment of an adequate 
judicial system Their task, though one of immense difiirultv, 
was however (in virtue of the agreement of the 19th of January 
1899) all the mtemational fetters that bound the 

administration of Egyptj It was moreover rendered easier by 
the decision to govern, as far as possible, in accordance with 
native law and custom, no attempt being made to Egyptianize 
or Anglicize the Sudanese The results were eminently satis- 
factory The Arab-speaking and Mahommedan population 
found their religion and language respected, and from the first 
showed a marked desire to profit by the new order To the 
negroes of the southern Sudan, who were exceedingly suspu lous 
of all strangers — whom hitherto they had known almost 
exclusively as slave-raiders — the very elements of civilization 
had, m most cases, to be taught In these pagan regions the 
Sudan government encouraged the work of missionary societies, 
both Protestant and Roman Catholic, while discouraging 
propaganda work among the Moslems 

In their general policy the Sudan government adopted a 
system of very light taxation, low taxation being in countries 
such as Egypt and the Sudan the keystone of the political arch 
This policy was amply justified by results In 1899 the revenue 
derived from the country was ££126,000, in 1909 it had risen to 
££1,040,000, despite slight reductions in taxation, a proof of 
the growing prosperity of the land This prosperity was brought 
about largely by improvmg the water-supply, and thus bringing 
more land under cultivation, by the creation of new industries, 
and by the improvement of means of communication A shorter 
route to the sea than that through Egypt being essential for the 

* At first Suakin was excepted from some of the provisions 
of this agreement but these exceptions were done away with by 
a supplementary agreement of the loth of July 1899 
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commernal development of the country, a railway from the Nile 
near Berber to the Red Sea wa? built (1904-1906) This line 
shortened the distance from Khartum to the nearest seaport by 
nearly 1000 m , and b\ reducing the cost of carriage of mer- 
chandise enabled Sudan produce to find a profitable outlet in 
the miurkets of the world At the same time river communi- 
cations were improved and the numbers of wells on caravan roads 
increased Steps were furthermore taken by means of irrigation 
ccorks to regulate the Nile floods, and those of the river Gash 
To the promotion of education and sanitation, and m the 
administration of justice, the government devoted much energy 
with satisfactoiy* results Indeed the regenerative work of 
Great Britain m the Sudan has been fully as successful and even 
more remarkable than that of Great Britain in Egypt A large 
part of this work has been accomplished by officers of the British 
rmy Some of the most valuable suggestions about such matters 
as land settlement, agricultural loans, &c , emanated from officers 
who a short time before were performing purely military duties 
Ne\erthclcss civil servants gradually replaced military officers 
m the work of administration, army officers being liable to be 
suddenly removed for war or other service, often at times when 
the presence of ofiicmls possessed of local experience w«as most 
important In efficiency and devotion to duty the Egyptian 
officials under the new regime also earned high praise 

Tlie relations of the Sudan government with its Italian, 
Abyssinian and French neighbours was marked by < ordiality , 
Bahr~ci’ Congo hree State difficulties arose over 

ohazataad claims made by that state to the Bahr-cl-Ghazal 
Lado Africa, 5) Congo State troops were in 1904 

stationed in Sudanese territorv^ Ihe difficulty ^\as adjusted 
m 1006 when the Congo State abandoned all claims to the Ghazal 
province (whence its troops were withdrawn during 1907), and 
it w IS agreed to transfer the Lado en( lave (^ «; ) to the Sudan 
six months after the death of the king of the Belgians Under 
the terms of this agreement the Lado enclave was meorporated 
m the Sudan in 1910 As to the general stxte of the country Sir 
Lldon Gorst after a tour of inspection declared in his report for 
1909, “ I do not suppose that there is any part of the world in 
which the mass of the population ha\e fewer unsatisfied wants 
Authorities — Summaries of ancient and medieval history 
will be found 111 E A Wallis Budge, The Cg\ptian Sudan (2 vols 
igoy), and Ihc Anglo Egyptian Sudan (1905), edited by Count 
Gleichtn The story of the Egyptian conquest and events up to 
1850 are summarized in II Deher nil's Le Soudan ^gyptien ^ou-i 
Mehemet Ah (Pans 1898) tor the middle pencil of Egyptian rule 
sec Sir Samuel TUkcr s hmailia (1874) , C ol Gordon in Central Africa^ 
edited by G Birkbtck Hill ( ^th td 1885) being extracts from I 
Gordon s diary 1874 1880, Seven Years in the Soudan by Komolo 
Gcssi Pasha (iSgz) and Der Sudan unter dgypitscher Herrschaft !/• 

R Buchta (Leipzig, 1888) The rise of Mahdism and events down to 
1900 are set forth in (Sir) P R Wingate s Mahdiism and ihc Egyptian 
Sudan (iSgj) This book contains translations of letters and 
proclamations of the Mahdi and Khalifa For this period the 
fournah of Major General Gordon at Khartoum (1885), F Power's 
Letters from Khartoum during ihe Siege (1885) and the followang 
four books written by prisoners of the derv ishcs are specially valuable 
Slatin Pasha Eire and Sword in the Sudan (1806), Father J 
Ohrwaldcr (from the MSS of, by F R Wingate), Ten Years' Captivity 
in the MahdTs Camp {i 8 S 2 ~iSq 3 ) (1892), Father Paolo Rosignoli / 
imet dodxci anni dt prigtoma in mezzo ai dervicc del Sudan (Mondovi 
iJkjS), C Neufeldt A Prisoner of the hhaleefa (1899) See also 

G Dujamc, L Etat mahdiste du Soudan (Paris 1901) For the 

“ Gordon Relief " campaign, &c see the British official History of 
the Sudan Campaign (1890) , for the campaigns of 189O-98, H S L 
Alford and W D Sword, The Egyptian Soudan, its Loss and Recovery 
(1898), G W Steevens With Kitchener to Khartum (Edinburgh, 

1898) , Winston b Churchill, The River War (rcvi:?cd ed , 1902) The 
story of the F ishixla incident is told mainly in British and French 
official tlespatches , consult also for this penod G Hanotaux, Fachoda 
(Pans TQTo) , A Lebon La Politique de la France jSod-rSgS (Pans 

and K de Giix Fachoda, la 1 ranee et I Angleferre (Pans 

1899) Lord Cromer s Modern Egypt (1908) covers Sudanese history 

for the years 1881-1907 Consult also the authorities cited under 
Egypt Modern Hi^itory, and H Pensa, L'Egypte et le Soudan igyptien 
(Pans 1895) Unless otherwise stated the place of publication is 
London (F R C) 

SUDATORIUM, the term in architecture for the vaulted 
sweating-room {sudor y sweat) of the Roman thermae, referred 
to in Vitruvius (v. 2), and there called the concamerata sudatto 


In order to obtam the great heat required, the whole wall was 
lined with vertical terra-cotta flue pipes of rectangular section, 
placed side by side, through which the hot air and the smoke 
from the suspensura passed to an exit m the roof 
SUDBURY, SIMON OF (d 136,1), archbishop of C^terbury, 
was bom at Sudbury in Suffolk, studied at the university of 
Pans, and became one of the chaplains of Pope Innocent VI , 
who sent him, in 1356, on a mission to Edward III of England 
In October 1361 the pope appointed him bishop of London, and 
he was soon serving the king as an amlMssador and in other ways. 
In 1375 he succeeded William Wittlesey as archbishop of Canter- 
bury, and during the rest of his life was a partisan of John of 
Gaunt In July 1377 he crowned Richard II ,and m 1378 John 
Wycliffe appeared before him at Lambeth, but he only took 
proceedings against the reformer under great pressure. In 
January 1380 Sudbury became? chancellor of England, and the 
revolting ptasants regarded him as one of the principal authors 
of their woes Having released John Ball from |iis prison at 
Maidstone, the Kentish insurgents attacked and damaged the 
archbishop’s property at Canterbury and I^mbeth, then, 
rushing into the Tower of London, they seized tlie archbishop 
himself Sudbury was dragged to Tower Hill and, on the 14th 
of June 1381, was beheaded His body was afterwards buried 
m Canterbury Othedral Sudbury rebuilt part of the church of 
St Gregory at Sudbury, and with his brother, John of Chertsey, 
he founded a college in this town, he also did some building at 
Canterbury His father was Nigel Theobald, and he is some- 
times called Simon Theobald, or Tybald. 

See W F Hook Lives of the Archbishops of Canterbury 
SUDBURY, a post town and outport of Nipissmg district, 
Ontario, Canada, on the Canadian Pacific railway, 443 m W of 
Montreal Pop (1901), 2027 It has manufactures of explosives, 
lumber and planing mills, and is the largest nickel mining centre 
in the world Gold, copper and other minerals are also raised 
Practically all the ore is shipped to the United States 
SUDBURY, a market town and municipal borough of England, 
chiefly m the Sudbury parliamentary division of Suffolk, but 
partly m the Saffron Walden division of Essex Pop (1901), 
7109 It lies on the river Stour (which is navigable up to the 
town), 59 m N E from London by the Great Eastern railway 
All Saints’ parish chun h, consisting of chancel, nave, aisles and 
tower, IS chiefly Perpendicular — the chancel being Decorated 
It possesses a fine oaken pulpit of 1490 The church was restored 
in 1882 St Peter s is Perpendicular, with a finely carved nave 
roof St Gregory s, once collegiate, is Perpendicular It has a rich 
spire-shaped font-cover of wood, gilt and painted The grammar 
school was founded by William Wood m 1491 There arc some 
old half-timbered houses, including one very fine example The 
principal modern buildings are the town hall, Victoria hall 
and St Leonard's hospital Coco-nut matting is an important 
manufacture, silk manufactures were transferred from London 
during the 19th century, and horsehair weaving was established 
at the same time There are also flour-mills, malt-kilns, lime- 
works, and brick and tile yards Tlie town is governed by a 
mayor, 4 aldermen and 12 councillors The borough lies wholly 
m the admimstrative county of West Suffolk Area, 1925 acres. 

The ancient Saxon borough of Sudbury (Sudbyng, Sudben, 
Suthberia) was the centre of the southern portion of the East 
Anglian kingdom Before the Conquest it was a borough owned 
by the mother of Earl Morcar, from whom it was taken by 
William I , who held it in 1086 It was alienated from the 
Crown to an ancestor of Gilbert de Clare, 9th earl of Gloucester. 
In 1271 the earl gave the burgesses their first charter confirming 
to them all their ancient liberties and customs The earl of 
March granted a charter to the mayor and bailiffs of Sudbury m 
1397 In 1440 and again in 1445 the men and tenants of Sudbury 
obtained a royal confirmation of their pnvileges They were 
incorporated in 1553 under the name of the mayor, aldermen and 
burgesses of Sudbury, and charters were granted to the town by 
Elizabeth, Charles II and James II Its constitution was «- 
formed by the act of 1835 It was represented m parliament 
by two burgesses from 1558 tjll its disfranchisement m 
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1844 The lord of the borough had a market and fair m the 13th 
century, and three fairs in March, July and December were held 
m 1792 Markets still exist on Thursdays and Saturdays 
Weavers were introduced by Edward III , and the town became 
the chief centre of the Suffolk cloth industry after the Restoration 

SUDD, or Sadd (an Arabic word meaning ‘‘ to dam the 
name given to the vegetable obstruction which has at various 
dates clo^^d the waters of the Upper Nile to navigation It is 
composed of masses of papyrus and um suf ( Fossra procera) and 
the earth adhering to the roots of those reeds Mingled with the 
papyrus and urn suf (Arabic for “ mother-of-wool ”) are small 
swimming plants arid the light brittle ambach The papyrus 
and um suf grow abundantly along the Nile banks and the con- 
nected lagoons between 7® N and 13° N Loosened by storms 
these reeds drift until they lodge on some obstruction and form a 
dam across the channel, converted by fresh arrivals into blocks 
that are sometimes 25 m in length, and extend i<; to 20 ft 
below the surface These masses of decaved vegetation and 
earth, resembling peat in consistency, are so much compressed 
by the force of the current that men uin walk over them every- 
where In parts elephants could cross them without danger 
The pressure of the water at length causes the formation of a side 
channel or the bursting of the sudd (For sudd cutting see Nile ) 

In the Bahr-cl-Ghazal the sudd, being chiefly composed of 
small swimming plants, is of less formidable nature than that 
of the mam stream 

Consult O Deucrbng, Dte Pflansenharren der afnkamschen 
riUsse (Munich 1909), a valuable monof^r ipli , and the Inbhographv 
under Nile, especially Captain H G Lvons I he Physiography of 
the Nile and its Ba^tn (Cairo 190O) 

SUDKRMAKN, HERMANN (1857- ), German dramatist 

and novelist, was born on the 3otb of September 1857 at Alatzi- j 
ken in East Prussia, close to the Russian frontier, of a Alennonite 
family long settled near Elbing His father owned a small 
brewery in the village of Ileydekrug, and Sudermann recened 
his early education at the Realschule in Elbing, but, his parents 
having been reduced in circumstances, he VNas apprenticed to a 
chemist at the age of fourteen He was, however, enabled to 
enter the Realgymnasium m Tilsit, and to study philosophy and 
history at Konigsberg University In order to complete his 
studies Sudermann went to Berlin, where he was tutor in several 
families He next became a journalist, was from 1881-1882 
editor of the Deutsches Retchshlatt, and then devoted himself to 
novel-writing The novels and romances Iin Zwielicht (1886), 
Frau Sorge Geschwister (1888) and Der Kaizensteg 

failed to bring the young author as much recognition as his first | 
drama Dte Ehre (1889), which inaugurated a new period in the 
historv of the German stage Of his other dramas the most 
successful were Sodoms Ende (1891), Hetmat{\?iC)^), Die Schnietter- 
ltngsschlachi{iS()^j Das Gluck tm Wtnhel{i^^^), A/^?n/wn(i896), 
Johannes (1898), Dte dret Retherfedern (1899), Jokannesfeuer 
(1900), Es lehe das lebent (1902), Der Sturmgeselle Sokrates 
(1903) and Stetn unter Steinen (1905) Sudermann is also the 
author of a powerful social novel, Es war j which, like Frau 
Sorge and Der Katzenslegy has been translated into English 

See W Kawerau, Hermann Sudermann (1897) , H Landsberg 
Hermann Sudermann (1902J , H Jung Hermann Sudermann (1902) , 
H Schoen Hermann Sudermann poiie dramattque et romanaer 
(1905) and 1 Axelrod Hermann Sudermann (1907) 

SUEy EUOilNE [Joseph Marie] (1804-1857), French novelist, 
was bom in Pans on the 20th of January 1804 He was the son 
of a distinguished surgeon in Napoleon’s army, and is said to have 
had the empress Josephine for godmother Sue himself acted 
as surgeon both m the Spanish campaign undertaken by France 
in 1823 and at the battle of Navarino(i828) In 1829 hts father’s 
death put him in possession of a considerable fortune, and he 
settled in Pans His naval expienences supplied much of the 
materials of his first novels, Kernock le pirate (1830), Atar-GuU 
(i83i>, La Solamandre (2 vols , 1832), La Coucaratcha (4 vols., 
i832T^824)f1and others, which were composed at the height of the 
to^wij^W^riiovement of 1830 In the quasi-historical style he 
wrote Casiaher, ou Les Fanattgues des Cevennes (4 vols , 1840) 

and Latfiaumant (2 vols , 1837) He was strongly affected by the 


Socialist ideas of the day, and these prompted his most famous 
works Les Mvsteresde Pans (10 v^ols , 1842-1843) and Le Jutf 
errant (10 vols , 1844-1845), which were among the most popular 
specimens of theroman-feuilleton He followed these up with some 
singular and not very edifying books Les Sept peches capitaux 
(16 vols , 1847-1849), which contained stones to illustrate each 
sin, L^ Mysieres du peuple (1849-1856), which was suppressed 
by the censor in 1857, and several others, all on a ver\ large scale, 
though the number of volumes gives an exaggerated idea of their 
length Some of his books, among them the Jutf errant and the 
Mysieres de Parts, were dramatized by himself, usually in colla- 
boration with others. His period of greatest Access and popu- 
lanty coincided with that of Alexandre Dumas, with whom some 
writers have put him on an equality Sue has neither Dumas’s 
wide range of subject, nor, above all, his faculty of conducting 
the story by means of lively dialogue, he has, however, a com- 
mand of terror which Dumas seldom or never attained From 
the literary point of view his style is bad, and his construction 
prolix After the revolution of 1848 he sat for Paris (the Seine) 
m the Assembly from April 1850, and was exiled in consequtnee 
of his protest against the coup d'etat of the 2nd of December 
1851 This exile stimulated his literary production, but the 
works of his last days are on the whole much inferior to those 
of his middle period Sue died at Annecy (Savov) on the 
3rd of August 1857 

SUEBI, or SuEVi, a collective term applied to a number of 
peoples m central GermanN , the chief of whom appeir to hav^e 
been the Marcomanni, Quadi, Hcrmundiiri, Seinnunes and 
Langobardi From the earliest times these tribes inhal)i ed the 
basin of the Elbe The Langobardic territories seem to have 
lam about the lower reaches of the river, while the bemiiones lay 
south The Marcomanni occupied the basin of the baale but 
under their king, Maroboduus, they moved into Bohemia during 
the early part of Augustus’s reign, while the Quadi, who are first 
mentioned m the time of Tibenus, lay farther east towards the 
sources of the Elbe The former liome of the Marcomanni was 
occupied by the Hermundiiii a few years before the (.liristian 
era Some kind of political union seems to have existed iinong 
all these tribes The Semnones and Langobardi were at one 
time snbje( t to the dominion of the Man ornannic king Marobo- 
duus, and at a much later period we hear of LangobardK troops 
taking part against the Romans in the Man omannic War The 
Semnones claimed to be the chief of the Suebic pt opl( s, and 
Tacitus descrilx’s a great religious festival held m their tribal 
sanctuary, at which legations were present from all the other 
tribes 

Tacitus uses the name Suebi in a far wider sense than that 
defined above With him it includes not only the tribes of the 
basin of the Elbe, but also all the tribes north and east of that 
river, mcludmg even the Swedes (Suioncs) This usage, which is 
not found in other ancient writers, is probably due to a confusion 
of the Suebi with the agglomeration of peoples under their 
supremaev, which as we know from Strabo extended to some 
at least of the eastern tribes 

In early Latin writers the term Suebi is 0( casionall) applied to 
any of the above tnbes From the 2nd to the 4th century, 
however, it is seldom used except with reference to events in the 
neighbourhood gf the Pannonian frontier, and here probably 
means the Quadi From the middle of the 4th centur> onward 
It appears most frequenth" m the regions south of the Maui, and 
soon the names Alamanni and Suabi are used svnonymously 
The Alamanni {qv) seem to ha\e been, m part at least, the 
descendants of the ancient Hermunduri, but it 's likely that 
they had been joined by one or more other Suebic peoples, from 
the Danubian region, or more probably from the middle Elbe, 
the land of the ancient Semnones It is probably from the 
Alamannic region that those Suebi came who joined the 
Vandals in their invasion of Gaul, and eventual 1 > founded a 
kingdom in north-west Spam After the ist centurv the term 
Suebi seems never to be applied to the Langobardi and seldom 
to the Baiouarii (Bavarians), the descendants of the ancient 
Marcomanni But besides the Alamannic Suebi we hear 
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albO of a people called Suebi, who shortly after the middle of 
the 6th century settled north of the Unstrut There is 
evidence also for a people called Suebi in the district above 
the mouth of the Scheldt It is likely that both these settle- 
ments were colonics from the Suebi of whom we hear m the 
Anglo-Saxon poem Wtdstih as neighbours of the Angb, and 
whose name may possibly be preserved in Schwabstedtton the 
Treene The question has recentlv been raised whether these 
Suebi should be identified with the people whom the Romans 
called Hcruli After the 7th century the name Suebi is practically 
only applied to the Alamannic Suebi (Schwaben), with whom it 
remains a territcfrial designation in Wurttemberg and Bavaria 
until the present da\ 

See Caesar, De hello gallico 1 37 51 sqq iv i sqq , vi 9 sqq , 
Stiabo, p 290 seq , Tacitus, Germania, 38 sqq , K Zeuss, Die 
Deutschen und die Nachhar^tdmme, pp 55 sqcj 315 s<)q , C Bremer 
in raul's (2nd ed ), m 915-0^0,11 M Chadwick Origin of 

the English Nation, 216 sqq (Cambridge, 1907) (F G M B ) 

SUECA, a town of eastern Spam, m the province of Valencia, 
near Iht left bank of the river Jucar, and on the Silla-Cullera 
railway Pop (1900), 14 435 Sueoa is separated from the 
Mediterranean Sea (7 m east) by the Sierra de Cullera It is a 
modem town, although many of the houses have the flat roofs, 
vic\V“turrels (mtradores) and horseshoe arches characteristic of 
Moorish architecture There are a few handsome public 
buildings, siuh as the hospital, town hall and theatre Sueca 
has a thriving trade m gram and fruit from the Jucar valley, 
which IS irrigated by waterways created by the Moors 

SUESS, EDUARD (1831- ), Austrian geologist, was bom 

m London on the 20th of August 1831, his father, a native of 
Saxony, having settled there as a German merchant Three 
years later the family removed to Prague, and in 1845 to Vienna 
Lduard Suess was educated for commercial life, but early dis- 
played a bent for geology At the age of nineteen he published 
a short sketch of the geology of Carlsbad and its mineral waters , 
and in 1852 he was appointed an assistant in the Imperial 
museum of Vienna There he studied the fossil Brachiopoda, and 
manifested such abilits that m 1857 he was appointed professor 
of geology at the university In 1862 he relinquished his museum 
duties, and gave his whole time to special research and teaching, 
retaining his professorship until jqoi Questions of ancient 
ph>s]ral geography, such as the former connexion between 
northern Africa and Europe, occupied his attention , and m 1862 
he published an essay on the soils and water-supply of Vienna 
He was elected a member of the town council, and in 1869 to a 
seat m the Diet of Lower Austria, which he retained until 1896 
Meanwhile he continued his geological and palaeontological 
work dealing with the Tertiary strata of the Vienna Basin, also 
turning his attention to the problems connected with the evolu- 
tion of the earth’s surface-features, on which he wrote a monu- 
mental treatise This, the great task of his life, embodied the 
results of personal research and of a comprehensive study of the 
work of the leading geologists of all countries, it is entitkd 
Antliiz der ErdCy of which the first volume was published m 1885, 
the second m 1888, and pt 1 of the third volume in 1901 Ihe 
work has been translated into French, and (m part) into English 
Suess was elected a corresponding member of the Institute of 
France m 1889, and a foreign member of the Royal Society in 
1894 In 1896 the Geological Society of London awarded to him 
the Wollaston medal 

Memoir (with portrait), by Sir A Gcikie Nature (Afay 4 1905) 

SUESSULA, an ancient town of Campania, Ital} , in the plain 
1 i m W of the modern Cancello, 9 m S E of the ancient Capua 
Its earlier history is obscure In 338 B c it obtained Latin 
rights from Rome In the Samnite and Hannibalic wars it 
was strategically important as commanding the entrance to the 
Caudine pass Sulla seems to have foundea a colonv here^ It is 
frequently named as an episcopal see up till the loth century a d , 
and was for a time the chief town of a small Lombard prmcipality 
It was several times plundered by the Saracens, and at last 
abandoned by the inhabitants in consequence of the malaria The 
rums of the town he within the Bosco d’Acerra, a picturesque 
forest Tliey were more conspicuous in the i8th century than 


they now are, but traces of the theatre may still be seen, and 
debris of other buildings Oscan tombs were excavated there 
between 1878 and 1886, and important finds of vases, bronzes, 
&c , have been made The dead were generally buried within 
slabs of tufa arranged to form a kind of sarcophagus (see F \ on 
Duhn in Romtsche MtUetlimgen, 1887, pp 235 sqq ^ ) Suessula lay 
on the line of the Via Popillia, which was here intersected by a 
road which ran from Neapolis through Acerrae, and on to the Via 
Appia, which it reached )ust west of tlie Caudine pass On 
the hills above Cancello to the east of Suessula was situated 
the fortified camp of M Claudius Marcellus, which covered 
Nola and served as a post of observation against Hannibal m 
Capua (T As ) 

SUET (M Eng sewet, a diminutive of O Fr seu, suts, mod 
smf, lard, from Lat sebum, or Sevum, tallow, grease, probably 
allied to sapo, soap), the hard flaked white fat lying round the 
kidneys of the sheep or ox, that of the pig forms lard Beef- 
suet IS especially used m cookery 
SUETONIUS TRANQUILLUS, GAIUS, Roman historian, 
lived during the end of the ist and the first half of tlie 2nd 
century ad He was the contemporary of Tacitus and the 
younger Pliny, and his literary work seems to have been 
chiefly done m the reigns of Trajan and Hadrian (aj) 98-138) 
His father was militaiy tribune in the Xlllth legion, and he 
himself began life as a teacher of rhetoric and an advocate 
To us he IS known as the biographer of the twelve Caesars 
(mcludmg Julius) down to Domitian The Irves are valuable 
as covering a good deal of ground where vre arc without the 
guidance of Tacitus As Suetonius was the emperor Hadrian’s 
private secretary {magtAer eptstolarum), he must have had 
access to many important documentb m the Imperial archives, 
eg the decrees and transactions of the senate In addition 
to written and official documents, he picked up in society a 
mass of information and anecdotes, which, though of doubtful 
authenticitv, med not be regarded as mere inventions of 
his own They give a very good idea of the kind of court 
gossip prevalent m Rome at the time He was a friend and cor- 
respondent of the younger Pliny, wrho when appointed governor 
of Bithynia took Suetonius with him Pliny also recommended 
him to the favourable notice of the emperor Trajan, “ as a most 
upright, honourable and learned man, whom persons often 
remember in their wills because of his merits,” and he begs that 
he may be made legally capable of inheriting these bequests, for 
which under a special enactment Suetonius was, as a childless 
married man, disqualified Hadrian’s biographer, Aelius 
Spartianus, tells us that Suetonius was deprived of his 
private secretar>^ship because he had not been sufficiently 
observant of court etiquette towards the emperor’s wife 
during Hadrian’s absence in Britain 

The Lives of the Caesars has always been a popular work It 
IS rather a chronicle than a history It gives no picture of the 
society of the time no hints as to the genervl character and tenden- 
cies of the period It is the emperor ^^ho is alwav'S before uS and 
yet the portrait is drawn without any real historical judgment or 
insight It IS the personal anecdotes several of which are very 
amusing, that give the hves theu: chief interest, but the author 
panders rather too much to a taste for scandal and gossip None the 
less he throws considerable light on an important period and next to 
Tacitus and Dio Cassius is the chief ^sometimes llie only) authority 
The language is clear and simple The work was continued by 
Marius Maximus (3rd century), who wrote a historv of the emperors 
from Nerva to Elagabalus (now lost) Suetonius was a voluminous 
wnter Of his De vtrts illustrihus the lives of Terence and Horace 
fragments of those of Lucan and the elder Phny and the greater 
part of the chapter on grammarians and rhetoricians are extant 
Other works by him (now lost) were Praia (= TOtch 

work) , in ten books, a kind of encyclopaedia , the Uoman Year, Roman 
Institutions and Customs Children’s Games amone the Greeks, Roman 
Public Spectacles, On ihe Kings On Cicero’s RepiwUc 

Editio princeps, 1470, ^itions by great scholars Erasmus, 
Isaac Casaubon, J G Graevius, P Burmana, the best complete 
annotated edition is still that of C G Baumgarten-Crusius (i8i6), 
recent editions by H T Peck (New York, 1889), Leo PreudThomme 
(1906), M Ihm (1907) Editions of separate lives Augustus, by 
E S Shuckbur^h (with useful introduction, 1896) Claudtus, by H 
Smilda (1896), with notes and parallel passages from other authontics 
The best editions of the text are by C L Roth (1886) and A Reifler 
scheid (not including the Lives, i860) On the De vtrts illustribus, see 



SUEZ— SUEZ CANAL 


G Kortgein Dissert philoloq halenses (i goo) vol xiv , and, above all 
A Mac6, Lisat sur buitone (1900), with an exhaustive bibliography 
Ihtrc arc English translations by Philemon Holland (reprinted in 
the Tudor Translations, 1900), and by Thomson and Forester (in 
Bohn s “Classical Library ') 

SOEZ, a port of Egypt on the Red Sea and southern terminus 
of the Suez C^nal {q v ), situated at the head of the Gulf of Suez 
in 29® 58' 37'' N , 32° 31' 18" E It IS 80 ni E by S of Cairo in a 
direct line but 148 m by rail, and is built on the north-west 
point of the gulf Pop (1907), 18,347 From the heights to the 
north, where there IS a khedival chalet, there is a superb view to 
the south with the Jebel Ataka on the nght, Mt Sinai on the 
left and the waters of the gulf between Suez is supplied with 
water bv the fresh-water canal, which starts from the Nile at 
Cairo and is terminated at Suez by a lock which, north of the 
town, joins it to the gulf Bbfore the openmg of this canal in 
1863 water had to be brought ‘from “ the Wells of Moses,** a 
small oasis 3 m distant on the east side of the gulf About 
2 m south of the to\\n are the harbours and quays constructed 
on the western side of the Suez Canal at the point where the 
canal enters the gulf The harbours are connected with the 
town by an embankment and railway built across a shallow, 
dry at low water save for a narrow channel On one of the 
quays is a statue to Thomas Waghom, the organizer of the 

overland route ** to India The ground on which the port is 
built has all been reclaimed from the sea The accommodation 
provided includes a dry dock 410 ft long, too ft broad and 
nearly 36 ft deep There are separate basins for warships 
and merchant ships, and in the roadstead at the mouth of the 
canal is ample room for shipping Suez is a quarantine 
station for pilgrims from Mecca, otherwise its importance is 
due almost entirely to the ships using the canal 

In the 7th century a town called Kolzum stood, on a sit< 
adjacent to that of Suez, at the southern end of the canal which 
then joined the Red Sea to the Nile Kolzum retained some of 
the trade of Eg>^pt with Arabia and countries farther east long 
after the canal was closed, but by the 13th century it was in 
ruins and Suez itself, which had supplanted it, was also, according 
to an Arab historian, m decay On the Ottoman conquest of 
Egypt in the i6th century Suez bei ame a naval as well as a trad- 
ing station, and here fleets were equipped which for a time dis- 
puted the mastery of the Indian Ocean with the Portuguese 
According to Niebuhr, in the i8th century a fleet of nearly 
twenty vessels sailed yearly from Suez to Jidda, the port of Mecc a 
and the place of correspondence with India When the French 
occupied Suez m 1798 it was a place of little importance, and the 
conflicts which followed its occupation in 1800 by an English 
fleet laid the greater part in ruin« The overland mail route from 
England to India by way of Suez was opened in 1837 The regular 
Peninsular & Oriental steamer service began a few years later, 
and m 1857 a railway was opened from Cairo through the desert 
This line is now abandoned in favour of the railway which follows 
the canal from Suez to Ismailia, and then ascends the Wadi 
Tumilat to Zagazig, whence branches diverge to Cairo and 
Alexandria 

SUEZ CANAL Before the construction of the Suez Canal 
there was no direct water communication between the Mediter- 
ranean and the Red Sea, but at various eras such communication 
existed by way of the Nile Trade betw^een Egypt and countries 
to the ca.st was originally overland to ports south of the Gulf of 
Suez; the proximity of the roadstead at the head of that gulf to 
Memphis and the Delta nevertheless marked it as the natural 
outlet for the Red Sea commerce of Lower Egypt The fertile 
Wadi Tumilat extending cast of the Nile valley almost to the 
head of the gulf (which in ancient times reached north to the 
Bitter lakes) afforded an eiisy road between the Nile and 
the Red Sea, while the digging of a navigable canal connecting 
the river and the gulf gave the northern route advantages not 
possessed by the desert routes farther south, e g that between 
Coptos and Kosseir Aristotle, Strabo and Pliny attribute to 
the legendary Sesostns {qv} the distinction of being the first 
of the Pharaohs to build a canal joining the Nile and the Red Sea 
From an inscnption on the temple at Kamak it would appear 


that such a canal existed in the time of Seti I (1380 b c ) This 
canal diverged from the Nile near Bubastis and was carried along 
the Wadi Tumilat to Heroopohs, near Pithom, a port at the head 
of the Heroopolite Gulf (the Bitter Lakes of to-day) The channel 
of this canal is still traceable in parts of the Wadi Tumilat, and 
Its direction was frequentlv followed by the engineers of the fresh- 
water tanal Seti’s canal appears to have fallen into decay or 
to have been too small for later requirements, for Pharaoh Necho 
(609 B c ) began to build another canal, possibly his chief object 
was to deepen the channel between the Heroopolite Gulf and 
the Red Sea, then probably silting up Necho’s canal was not 
completed — according to Herodotus 120,000 nfcn perished m the 
undertaking Darius (520 B c ) continued the work of Necho, 
rendering navigable the channel of the Heroopolite Gulf, which 
had become blocked Up to this time there appears to have been 
no connexion between the waters of the Red Sea and those of the 
Bubastis-Heroopolis canal , vessels coming from the Mediterranean 
ascended the Pelusiac arm of the Nile to Bubastis and then sailed 
along the canal to Heroopohs, where their merchandise had to be 
transferred to the Red Sea ships Ptolemy Philadelphus (285 B c ) 
connected the canal with the waters of the sea, and at the 
spot where the junction was effected he built the town of Arsinoe 
The dwindling of the Pelusiac branch of the Nile rendered this 
means of communication impossible by the time of Cleopatra 
(31 B c ) Trajan (a d 98) is said to have repaired the canal, and, 
as the Pelusiac branch was no longer available for navigation, 
to have built a new canal between Bubastis and Babylon (Old 
Cairo), this new canal bemg known traditionally as Amnis 
Trajanus or Amnis Augustus According toll R Hall, however, 
“ It IS very doubtful if any work of this kind, beyond repairs, was 
undertaken m the times of the Romans , and it is more probable 
that the new canal was the work of 'Amr ** (the Arab conqueror 
of Egypt m the 7th century) The canal was certainly m use in 
the early years of the Moslem rule in Egypt, it is said to have been 
closed CAD 770 bv order of Abu Ja far (Maiisur), the second 
Abbasid caliph and founder of Bagdad, who wished to prevent 
supplies from reaching his enemies in Arabia by this means 
‘Ainr*s ( anal (of which the Khalig whi( h passed through Cairo 
and was closed m 1897 is said to have formed part) had its tcr- 
mm^ on the Red Sea south of the Heroopolite Gulf near the 
present town of Suez In this neighbourhood was the ancient 
city of Clysma, to which m *Amr*s time succeeded Kolzum, 
perhaps an Arabic corruption of Clysma The exact situation 
of Clysma is unknown, but Kolzum occupied the site of Suez, 
the hills north of which are still called Kolzum After the closing 
of the c^nal in the 8th century it does not appear for certain that 
it w«is ever restored, although it is asserted that in the year 1000 
Sultan Hakim rendered it navigable If so it must speedily ha\ e 
become choked up again Parts of the canal continued to be 
filled during the Nile inundations until Mehemet All (a d 1811) 
ordered it to be closed , the closing, however, was not completely 
effected, fur m i86i the old canal from Bubastis still flowed as 
far as Kassassm This part of the canal, after over 2500 years 
of service, was utilized by the French engineers in buildmg the 
fresh-water canal from Cairo to Suez m 1861-1863 This canal 
follows the lines of that of *Amr (or Trajan) 

MarUtme Canal Projects — Apart from water communication 
between the Mediterranean and the Red Sea by way of the Nile, 
the project of direct communication by a canal piercing the 
ivsthmus of Suez was entertained as early as the 8th century a d by 
H^run al-RashId, who is said to have abandoned the scheme, 
being persuaded that it would be dangerous to lay open the coast 
of Arabia to the Byzantine navy After the discovery of the Cape 
route to India at the close of the 15th century, the Venetians, 
who had for centuries held the greater part of the trade of the 
East with Europe via Egypt and the Red Sea, began negotiations 
with the Egyptians for a canal across the isthmus, but the con- 
quest of Egypt by the Turks put an end to these designs In 
1671 Leibnitz in his proposals to Louis XIV of France regarding 
an expedition to Egypt recommended the making of a maritime 
canal, and the Sheikh al-Balad All Bey {c 1770) wished to carrv 
out the project Bonaparte when in Egypt in 1798 ordered the 
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isthmus to be surveyed as a preliminary to the digging of a canal 
across it, and the engineer he employed, J M Lep^re, came to the 
conclusion that there was a difference in level of 29 ft between 
the Red Sea and the Mediterranean This view was combated 
at the time by Laplace and Fourier on general grounds, and was 
finally disproved in 1846-184^ as the result of surveys made at 
the instance of the Soci6t6 d’Etudes pour le Canal de Suei This 
‘society was organized in 1846 by Prosper Enfantm, the Saint 
Simonist, who ^thirteen years before had visited Egypt in con- 
nexion with a scheme for making a canal across the isthmus 
of Suez, which, like the canal across the isthmus of Panama, was 
part of the Saint Simonist programme for the regeneration of 
the world The expert commission appointed by this society 
reported by a majority in favour of Paulin falabot’s plan, 
according to which the canal would have run from Suez to 
Alexandria by way of C^iro 


hor some years after this report no progress was made, indeed, 
the society was in a state of suspended animation when in 1854 
Ferdinand de Lesseps came to the front as the chief exponent of 
the idea He had been associated with the Saint Simonists and 
for many years had been keenly interested m the question His 
opportunity came m 1854 when, on the death of Abbas Pasha, 
his friend Said Pasha became viceroy of Egypt From Said on 
the 30th of Nov^ember 1854 he obtained a concession authorizing 
him to constitute the Compagnie Universelle du Canal Maritime 
de Suez, whi( h should construct a ship canal through the isthmus, 
and soon afterwards in concert with two French engineers, 
Linant Bey and Mougel Bey, he decided that the canal should 
run m a direct line from Suez to the Gulf of Pelusium, p issing 
through the depressions that are now Lake Timsa and the Bitter 
1 akes, and skirting the eastern edge of Lake Menzala In the 
following year an international commission appointed by the 
viceroy approved this plan with slight modifications, the chief 
being that the channel was taken through Lake Menzala instead 
of along its edge, and the northern termination of the canal 
moved some 17^ m westward where deep water was found closer 
to the shore This plan, according to which there were to be 
no locks, was the one ultimately carried out, and it was embodied 
m a second and amplified concession, dated the 5th of January 
1856, which laid on the company the obligation of constructing, 
in addition to the maritime canal, a fresh-water canal from the 
Nile near Cairo to Lake Timsa, with branches running parallel 
to the maritime canal, one to Suez and the other to Pelusium 
The concession was to last for 99 years from the date of the open- 
ing of the canal between the Red Sea and the Mediterranean, 
after which, in default of other arrangements, the canal piasses 
into the hands of the Egyptian government The confirmation 
of the sultan of Turkey being required, de Lesseps went to Con- 
stantinople to secure it, but found himself baffled by British 
diplomacy, and later in London he was informed by Lord 
Palmerston that in the opinion of the British government the 
canal was a physical impossibility, that if it were made it would 


23 

mjure British maritime supremacy, and that the proposal was 
merely a device for French interference m the East 
Although the sultan’s confirmation of the concession was not 
actually granted till 1866, de Lesseps m 1858 opened the sub- 
scription lists for his company, the capital of which was 200 
million francs m 400,000 shares of 500 francs each In less than 
a month 314,494 shares were appbed for, of these over 200,000 
were subscribed in France and over 96,000 were taken bv the 
Ottoman Empire From other countries the subscriptions were 
trifling, and England, Austria and Russia, as well as the United 
Slates of America, held entirely aloof The residue of 85,506 
shares ^ was taken over by the viceroy On the 25th of April 
1859 the work of construction was formally begun, the first 
spadeful of sand being turned near the site of Port S<iid, but 
progress was not very rapid By the beginning of 1862 the fresh- 
water canal had reached I>ake Timsa, and towards the end of the 


same year a narrow channel had been formed between that lake 
and the Mediterranean In 1863 the fresh-water canal was 
continued to Suez 

So far the work had been performed by native labour, the 
concession of 1856 contained a provision that at least four-fifths 
of the labourers should be Eg>ptians, and later in the same >ear 
Said Pasha undertook to supply labourers as required by the 
engineers of the canal company, which was to bouse and feed 
them and pay them at stipulated rates Although the wages 
and the terms of service were better than the men obtained 
normally, this system of forced labour was strongly disapproved 
of in England, and the khedive Ismail who succeeded Said on the 
latter’s death in 1863 also considered it as being C(intrary to the 
interests of his (oimtry Hence m July the Egyptian foreign 
minister, Nubar Pasha, was sent to Constantinople with the pro- 
posal that the number of labourtrs furnished to the company 
should be reduced, and that it should be made to hand back to 
the Egyptian government the lands that had been granted it by 
Said in 1856 These propositions were approved by the sultan, 
and the company was informed that if they were not accepted 
the works w^ould be stopped by force Naturally the company 
objected, and in the end the various matters m dispute wvre 
referred to the arbitration of the emperor Napoleon III B\ liis 
award, made in July 1864, the company was allowed 38 million 
francs as an indemnity for the abolition of the (orvee, 16 million 
francs in respect of its retrocessions of that portion of the fresh- 
water canal that lav between Wadi, Lake Timsa and Suez (the 
remainder had already lieen handed back by agreement), and 30 
million francs m respect of the lands which had lieen granted it by 
Said The company was allowed to retain a certain amount of 
land along the canals, which was necessary for purposes of con- 
struction, erection of workshops, &.c , ard it was put under the 
obligation of finishing the fresh-water canal between Wadi and 

’ These {ormed part of the 17O 002 shares which were bought lor 
the sum of 976 582 from the kliedive by England m 1875 at tlic 
instance of Lord I^consfield {q v ) 
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Suez to such dimensional that the depth of water in it would be 
2j metres at high Nile and at least i metre at low Nile The 
supply of Port Said with water it was allowed to manage by 
any means it chose, m the first instance it laid a double line of 
iron pipmg from Timsa, and it was not till 1885 that the origmal 
plan of supplying the town bv a branch of the fresh-water 
canal was carried out The indemnity, amounting to a total of 
84 million francs, was to be paid in instalments spread over 
15 years 

The abolition ot forced labour wai» probably the salvation of 
the enterprise, for it meant the introduction of mechanical appli- 
ances and of modem engineering methods The work was divided 
into four contracts The first w as for the supply of 250,000 cubic 
metres of concrete blocks for the jetties of Port Said , the second, 
for the first 60 kilometres of the^^hannel from Port Said, involved 
the removal of 22 million cubic rrllptres of sand or mud, the third 
was for the next length of 13 kilometres, whidi included the 
cutting through the high ground at El Gisr, and the fourth and 
largest wus for the portion between Lake Tirnsa and the Red Sea 
The contractors for this last section were Paul Borel and Alex- 
andre Levalley, who ultimately became responsible also for the 
second or 60 kilometres contract For the most part the material 
wus soft and therefore readily removed At some points, how- 
ever, as at Shaluf and St rapeum, rock was encountered Much 
of the channel was formed bv means of dredgers Through 
Lake Menzala, for instance, native workmen made a shallow 
( hannel by scooping out the soil with their hands and throwing it 
out on each side to form the banks , dredgers were then floated 
m and completed the excavation to the required depth, the 
soil l)eing delivered on the other side of the banks through long 
spouts At Scripcum, a preliminary shallow channel having been 
dug out, water was admitted from the fresh-water canal, the level 
of which IS higher than that of the ship canal, and the work was 
completed by dredgers from a level of about 20 ft above the sea 
At El Gisr, where the soil, composed largely of loose sand, rises 
60 ft above the sea, the contractor, Alphonse Couvreux, employed 
an excavator of his own design, whicii was practically a bucket- 
dredger working in the dry A long arm projecting downwards 
at an angle from an engine on the bank carried a number of 
buckets, mounted on a continuous cham, which scooped up 
the stuff at the bottom and discharged it into wagons at the 
top 

In 1865 de Lesseps, to show the progress that had been made, 
entertained over 100 delegates from chambers of commerce m 
different parts of the world, and conducted them over the works 
In the following year the company, being in need of money, 
realized 10 million francs by sellmg to the Egyptian government 
the estate of El Wadi, which it had purchased from Said, and it 
also succeeded m arranging that the money due to it under the 
award of 1864 should be paid off by 1869 instead of 1879 
financial resources still being insufficient, it obtained in 1867 
permission to invite a lean of 100 million francs, but though the 
issue was offered at a heavy discount it was only fully taken up 
after the attractions of a lotteiy' scheme had been added to it 
Two years later the company got 30 million francs from the 
Eiryptian government in consideration of abandoning certam 
spe( lal rights and privileges that still belonged to it and of hand- 
ing over various hospitals, workshops, buildings, &c , which it 
had established on the isthmus The government liquidated this 
del^t, not by a money pavment, but by agreeing to forgo for 
25 years the interest on the 176,602 shares it held m the company, 
which was thus enabled to raise a loan to the amount of the debt 
Altogether, up to the end of the year (1869) m which the canal 
was sufficiently advanced to be opened for traffic, the accounts 
of the company showed a total expenditure of 432,807,882 francs, 
though the International Technical Commission in 1856 had 
estimated the cost at only 200 millions for a canal of larger 
dimensions 

ihe formal opening of the canal was celebrated in November 
1869 On the 16th there was an inaugural ceremony at Port 
Said, and next day 68 vessels of various nationalities, headed 
by the “ Aigle ’’ with the empress Eugenie on board, began the 


passage, reachmg Ismailia (Lake Timsa) the same da> On the 
loth they continued their journey to the Bitter Lakes, and on the 
20th they arrived at Suez Immediately afterwards regular traffic 
began In 1870 the canal was used by nearly 500 vessels, but 
the receipts for the first two years of working were considerably 
less than the expenses The company attempted to issue a loan of 
20 million francs in 1871, but the response was small, and it was 
only saved from bankruptcy by a rapid increase in its revenues 
The total length of the navigation from Port Said to Suez 
IS 100 m The canal was originally constructed to have a 
depth of 8 metres with a bottom width of 22 metres, but it soon 
became evident that its dimensions must be enlarged Certain 
improvements in the channel were started in 1876, but a more 
extensive plan was adopted m 1885 as the result of the inquiries 
of an international commission which recommended thatthedepth 
should be increased first to 8J metres and finally to 9 metres, 
and that the width should be made on the straight parts a 
minimum of 65 metres between Port Said and the Bitter Lakes, 
and of 75 metres between the Bitter Lakes and Suez, increasing 
on curves to 80 metres To pay for these works a loan of 100 
million francs was issued These widenings greatly improved 
the facilities for ships travelling in opposite directions to pass 
each other In the early days of the canal, except in the Bitter 
Lakes, vessels could pass each other only at a few crossing 
places or gares, which bad a collective length of less than a miU , 
but owing to the widenings that have been carried out, passing 
IS now possible at any point over the greater part of the canal, 
one vessel stopping while the other proceeds on her way From 
March 1887 navigation by night was permitted to ships which 
Were provided with electric search-lights, and now the great 
majority avail themselves of this facility By these measures 
the average time of transit, which was about 36 hours m 1886, 
has been reduced by half 1 he maximum speed permitted in 
the canal itself is 10 kilometres an hour 
The dues which the canal company was authorized to charge 
by Its concession of 1856 were 10 francs a ton In the first 
instance they were levied on the tonnage as shown b> the 
papers on board each vessel, but from March 1872 they were 
charged on the gross register tonnage, computed according to 
the method of the British Merchant Shipping Act 1854 The 
result was that the shipowners had to pay more, and, objections 
being raised, the whole question of the method of charge was 
submitted to an international conference which met at Con- 
stantinople in 1873 fixed the dues at 10 francs per net 
register ton (English lecJconmg) with a surtax of 4 francs per 
ton, which, however, was to be reduced to 3 francs m the case 
of ships having on board papers showing their net tonnage 
calculated in the required manner It also decided that the 
surtax should be gradually diminished as the traffic increased, 
until in the year after the net tonnage passing through the canal 
reached 2,600,000 tons it should l^e abolished De Lesseps 
protested against this arrangement, but on the sultan threaten- 
ing to enforce it, if nei^ssary by armed intervention, he gave 
m and brought the new tariff into operation in April 1874 
By an arrangement with the canal company, signed m 1876, 
the British government, which in 1875 by the purchase of the 
khedive’s shares, had become a large shareholder, undertook 
negotiations to secure that the successive reductions of the tariff 
should take effect on fixed dates, the sixth and last mstalment 
of 50 (entimes being removed in January 1884, after which the 
maximum rate was to be 10 francs per official net ton But 
before this happened British shipowners had started a vigorous 
agitation against the rates, which they alleged to be excessive, 
and had even threatened to construct a second canal In 
consequence a meeting was arranged between them and repre- 
sentatives of the canal company in London in November 1883, 
and it was agreed that in January 1885 the dues should be 
reduced to 9i francs a ton, that subsequently they should Ixi 
lowered on a sliding scale as the dividend increased, and that 
after the dividend reached 25 % all the surplus profits should be 
applied m reducing the rates until they were lowered to 5 francs 
a ton Under this arrangement they were fixed at 7^ francs 
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per ton at the beginning of 1906 For ships in ballast reduced ' 
rates are in force For passengers the dues remain at 10 francs 
a head, the figure at which they were originally fixed 

By the concessions of 1854 and 1856 the dues were to be the 
same for all nations, preferential treatment of any kind being 
forbidden, and the canal and its ports were to be open ‘^comme 
passages neutres to every merchant ship without distinction 
of nationality The question of its formal neutralization by 
international agreement was raised in an acute form during 
the Egyptian crisis of 1881-82, and in August of the latter year 
a few weeks before the battle of Tel-el-Kebir, navigation upon it 
was suspended for four days at the instance of Sir Garnet 
Wolseley, who was m command of the British forces At the 
international conference which was then sitting at Constanti- 
nople various proposals were put forward to ensure the use of the 
canal to all nations, and ultimately at Constantinople on the 
29th of October 1888 Great Britain, Germany, Austria, Spam, 
France, Italy, the Netherlands, Russia and Turkey signed the 
Suez Canal Convention, the purpose of which was to ensure 
that the canal should “ always be free and open, in time of 
war as in time of peace, to every vessel of commerce or of war, 
without distinction of flag ” Great Britain, however, in signing, 
formulated a reservation that the provisions of the convention 
should only apply so far as they were compatible with the 
actual situation, namely, the “ present transitory and excep- 
tional condition of Egypt,” and so far as they would not fetter 
the liberty of action of the British government during its occupa- 
tion of that country But by the Anglo-French agreement 
of the 8th of April 1904 Great Britain declared her adherence 
to the stipulations of the convention, and agreed to their being 
put in force, except as regards a provision by which the agents 
m Eg>pt of the signatory Powers of the convention were to meet 
once a year to take note of the due execution of the treaty 
It was by virtue of this new agreement that the Russian war- 
ships proceeding to the East in 1904-1905 were enabled to 
use the canal, although passage was prohibited to Spanish war- 
ships m 1898 during the war between Spam and the United 
States 

VIsthme et le Canal de Suez, htstonque, Hat actuel by J Charlcs- 
Koux (2 vols Pans, 1901), contains reprints of various official 
documents relating to the canal, with plates, maps and a biblio- 
gr iphy extending to i 490 entnes 

SUFFOLK, EARLS AND DUKES OF These English titles 
were borne in turn by the families of Ufford, Pole, Brandon, 
Grey and Howard A certain holder of land in Suffolk, named 
John dt Peyton, had a younger son Robert, who acquired the 
lordship of Ufford in that county and was known as Robert 
dc Ufford He held an important place in the government 
of Ireland under Edward I and died in 1298, his son Robert 
(1279-1316) was created Baron Ufford bv a writ of summons 
to parliament in 1309, and increased his possessions bv marriage 
with Cicely, daughter and heiress of Robert de Valoines This 
Robert had several sons, one of whom was Sir Ralph de Ufford 
(d 1346), justiciar of Ireland, who married Maud, widow of 
William dc Burgh, earl of Ulster, and daughter of Henry 
Plantagcnct, earl of Lancaster Robert’s eldest surviving son, 
another Robert {c 1298-1369), was an associate of the young 
king Edward III , and was one of the nobles wdio arrested Roger 
Mortimer in 1330 In 1337 he was created earl of Suffolk 
The earl was employed by Edward III on high military and 
diplomatic duties and was present at the battles of Cre^y and 
Poitiers His son William, the 2nd earl (c 1339-1382), held 
important appointments under Edward III and Richard II 
He played a leading part in the suppression of the Peasants’ 
Revolt in 1381, but in the same year he supported the popular 
party in parliament in the attack on the misgovemment of 
Richard II Although twice married he left no sons, and his 
earldom became extinct, his extensive estates reverting to the 
Crown 

In 1385 the earldom of Suffolk and the lands of the Uffords 
were granted by Richard II to his friend Michael Pole {c 1330- 
1389), a son of Sir William attc Pole, a baron of the exchequer 


' and a merchant (see Pole Famil\) \fter an active public 
life as the trusted adviser of Richard II Pole was dismissed 
from his office of chancellor, was impeached and sentenced to 
death, but escaped to France, where he died His titles and 
estates were forfeited, but in 1399 the earldom of Suffolk and 
most of the estates were restored to his son Michael {c 1361- 
1415) Michael, the 3rd earl (1394-1415), was killed at the battle 
of Agmcourt,and the earldom passed to his brother William (1396- 
1450), who was created earl of Pembroke in 1443, marquess 
of Suffolk m 1444, and duke of Suffolk in 1448 (see Suffoik, 
William de la Pole, Duke of) The duke’s son, John, 
2nd duke of Suffolk (1442-1491), married Elizabeth, daughter 
of Richard, duke of York, and sister of King Edward IV, 
by whom he had six sons T^e eldest, John {c 1464-1487), 
was created earl of Lincoln, aad was named heir to the throne 
by Richard III He was killed fighting against Henry VII at 
the battle of Stoke, and was attainted His brother Edmund 
{c 1472-15 13) should have succeeded his father in the duke- 
dom in 1491, but he surrendered this to Henry VII in return 
for some of the estates forfeited by the earl of Lincoln, and 
was known simply as earl of Suffolk Having incurred the 
displeasure of the king, he left his own country in 1501 and 
sought help for an invasion of England Consequently he was 
attainted in 1504 and was handed over in 1506 to Henry, He 
was kept m prison until 1513, when he was beheaded by 
Henry VHI His brother Richard now c-alled himself duke of 
Suffolk, and put forward a claim to the English crown Known 
as the ** white rose,” he lived abroad until 1525, when he was 
killed at the battle of Pavia 

In 1514 the title of duke of Suffolk was granted by Henry 
VIII to his friend, Charles Brandon (see Suffolk, Charles 
Brandon, Duke of), and it was borne successively by his two 
sons, Henry and Charles, becoming extinct when Charles died 
m July 1551 In the same year it was revived m favour of 
Henry Grey, marquess of Dorset, who had married Frances, a 
daughter of the first Brandon duke Gre>, who became mar- 
quess of Dorset in 1530, was a prominent member of the reform- 
ing party dunng the reign of Edward VI He took part in the 
attempt to make his daughter, Jane, queen of England in 1553, 
hut as he quickly made his peace with Mary he was not seriously 
punished In 1554, however, he took part in the rising headed 
by Sir Thomas Wyat, he was captured, tried for treason and 
beheaded in February 1554, when the dukedom again became 
extinct In 1603 Thomas Howard, Lord Howard de Walden, 
son of Thomas Howard, 4th dukt of Norfolk, was created earl 
of Suffolk, and the earldom has been held by his descendants 
to the present day (see Suffolk, Thomas Howard, ist earl of) 

SUFFOLK, CHARLES BRANDON, ist Duke of {c 1484- 
1545), was the son of William Brandon, standard-bearer of 
Henry VII , who was slain by Richard III in person on Bos- 
worth Field Charles Brandon was brought up at the court 
of Henry VII He is described by Dugdale as ‘‘ a person comely 
of stature, high of courage and conformity of disposition to 
King Henry VIII ,” with whom he became a great favourite 
He held a succession of offices m the royal household, becoming 
master of the horse in 1513, and received many valuable grants 
of land On the 15th of May 1513 he was created Viscount 
Lisle, having entered into a marriage contract with his ward, 
Elizabeth Grey, Viscountess Lisle m her own right, who, how- 
ever, refused to marry him when she came of age He dis- 
tinguished himself at the sieges of Tcrouenne and Tournai m 
the French campaign of 1513 One of the agents of Margaret 
of Savoy, governor of the Netherlands, writing from before 
Terouenne, reminds her that Lord Lisle is a second king and 
advises her to write him a kind letter At this time Henr\ VIII 
was secretly urging Margaret to marr) Brandon, whom he 
created duke of Suffolk, though he was careful to disclaim 
(March 4, 1514) any complicity in the project to her father, the 
emperor Maximilian I The regent herself left a curious account 
of the proceedings {Letters aftd Papers of Henry VIII , vol 1 
4850-4851) Brandon took part m the jousts which celebrated 
the mamage of Mar\ Tudor, Henry’s sister, with Louis XII 
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of France He was actrcdited to negotiate various matters 
with Louis, and on his death \\as sent to congratulate the new 
king Francis I An affection beti^een Suffolk and the dowager 
queen Mary had subsisted before her marriage, and Francis 
roundly charged him with an intention to marry her Francis, 
perhaps in the hope of Queen Claude’s death, had himself been 
one of her suitors in the first week of her widowhood, and 
Marv asserted that she had given him her confidence to avoid 
his importunities Francis and Henry both professed a friendly 
attitude towards the marriage of the lovers, but Suffolk had 
many political enemies, and Mary feared that she might again 
be sacnficed to political tonsiderations The truth was that 
Henry was anxious to obtain from Francis the gold plate and 
jewels which had been given or promised to the queen by Louis 
m addition to the reimbursementof the expenses of her marriage 
with the king and he practically made his acquiescence in 
Suffolk’s suit dependent on his obtaining them The pair cut 
short the difliculties by a private marriage, which Suffolk an- 
nounced to Wolsey, who had been their fist friend, on the 5th 
of March Suffolk was only saved from Henry’s anger by 
Wolsey, and the pair eventually agreed to pay to Henry ^24,000 
m y early instalrnents of £1000, and the whole of Mary’s dowry 
from Louis of £200,000, together with her plate and jewels. 
They were openly married at Greenwich on the 13th of May, 
The duke had been twice married already, to Margaret Mortimer 
and to Anne Browne, to whom he had been betrothed before 
his marriage with Margaret Mortimer Anne Browne died in 
1511, but Margaret Mortimer, from who ii he had obtained a 
divorce on the ground of consanguinity, was still living He 
secured in 11528 a bull from Pope Clement II assuring the 
legitimacy of his marriage with Mary Tudor, and of the daughters 
of Anne Browne, one of whom, Anne, was sent to the court of 
Margaret of Savoy After his marriage with Mary, Suffolk 
lived for some years in retirement, but he was present at the 
Lield of the Cloth of Gold m 1520, and in 1523 he was sent to 
Calais to command the English troops there He invaded 
France in company with Count de Buren, who was at the head 
of the Flemish troops, and laid waste the north of France, but 
disbanded his troops at the approach of winter Suffolk was 
entirel}" in favour of Henry’s divorce from Cathenne of Aragon, 
and m spite of his obligations to Wolsey he did not scruple to 
attack him when his fall was imminent The cardinal, who 
was acquamted with Suffolk’s pnvate history, reminded him of 
his ingratitude “ If I, simple cardinal, had not been, you should 
have had at this present no head upon your shoulders wherein 
you should have had a tongue to make any such report in despite 
of us ” After Wolscy’s disgrace Suffolk’s influence increased 
daily He was sent with the duke of Norfolk to demand the 
great seal from Wolsey, the same noblemen conveyed the news 
of Anne Boleyn’s marriage to Queen Cathenne, and Suffolk 
t*cted as high steward at the new queen’s coronation He was one 
of the commissioners appointed by Henry to dismiss Catherine’s 
household, a task which he found distasteful He supported 
Henry’s ecclesiastical policy, receiving a large share of the 
plunder after the suppression of the monasteries In 1544 he 
was for the second time in command of an English army for 
the invasion of France He died at Guildford on the 24th of 
August in the following year 

After the death of Mary Tudor on the 24th of June 1533 he 
had married m 1534 his ward Cathenne (1520-1580), Baroness 
Willoughby de Eresby in her own right, then a girl of fifteen 
His daughters by his marriage with Anne Browne were Anne, 
who married firstly Edward Grey, Lord Powys, and, after the 
dissolution of this union Randal Harworth, and Mary (b 1510), 
who mamed Thomas Stanley, Lord Monteagle By Mary^ 
Tudor he had Henry earl of Lincoln (1516-1534), Frances, who 
mamed Henry Grey, marquess of Dorset, and became the 
mother of Lady Japij^^Grey, and Eleanor, who married Henry 
Clifford^ second caxi 6f Cumberland Bv Katherine Willoughbv 
he had IWo son^ who showed great promise, Henry (1535-1551) 
and Chaarfcs {c 1537-1551) dukes ot Suffolk They died of the 
sweating siclmess within an hour of the another Their tutor, 


Sir Thomas Wilson, compiled a memoir of them, I tia et ohiius 
duorum fratrum Suffolcenstum (1551) 

There is abundant matenal for the history of Suffolk's career in 
the Letters and Papers of Henry VIII (od Brewei in the RolL 
Senes) See also Dugdale, Baronage of England (vol 11 , 1O76) 
and G E C Complete Peerage An account of his matrimonial 
adventures is m the histoncal appendix to a novel by E S Holt 
entitled The Harvest of Yesterday 

SU^TOLK, THOMAS HOWARD, ist Earl of (1561-1626) 
second son of Thomas Howard, 4th duke of Norfolk, was bom 
on the 24th of August 1561 He behaved very gallantly during 
the attack on the Spanish armada and afterwards took part m 
other naval expeditions, becoming an admiral in 1599 Created 
Baron Howard dc Walden in 1597 and earl of Suffolk in Juh 
1603, he was lord chamberlain of the royal household from 1603 
to 1614 and lord high treasurer from 1614 to 1618, when he was 
deprived of his office on a charge of misappropriating money 
He was tried in the Star-chamber and was sentenced to pay a 
heavy fine Suffolk’s second wife was Catherine (d 1633), 
widow of the Hon Richard Rich, a woman whose avarice was 
partly responsible for her husband’s downfall She shared his 
trial and was certainly guilty of taking bribes from Spain One 
of his three daughters was the notorious Frances Howard, 
who, after obtaining a divorce from her first husband, Robert 
Devereux, earl of Essex, mamed Robert Carr, earl of Somerset, 
and instigated the poisoning of Sir Thomas Overbury The earl 
died on the 28th of May 1626 He built a magnificent residence 
I at Audlcy End, Essex, which is said to have cost £200,000 One 
of Suffolk’s seven sons was Sir Robert Howard (1585-1653), who 
inherited Cliin Castle, Shropshire, on the death of his brother, 
Sir Charles Howard, in 1622 He was twice imprisoned on 
account of his illicit relations with Frances, Viscountess Purbeck 
(d 1645), ^ daughter of Sir Edward Coke, and after sitting in 
SIX parliaments was expelled from the House of Commons for 
executing the king’s commission of array in 1642 Pie died on 
the 22nd of April 1653 Another of Suffolk’s sons, Edward 
(d 167 5), was created baron Howard of Escrick in 1628 He was 
one of the twelve peers who signed the petition on grievances 
which he presented to Charles I at York in 1640, and after the 
abolition of the House of I ords in 1649 he sat in the House of 
Cofdmons as member for Carlisle, being also a member of the 
council of state In 1651 he was expelled from parliament for 
taking bribes, and he died on the 24th of April 1675 His second 
son, William, 3rd lord Howard of Escrick {c 1626-1694), was 
a member of the republican party during the Commonwealth, 
later he associated himself with the opponents of the arbitrar)^ 
rule of Charles II , but turning informer he was partly respon- 
sible for the conviction of Lord William Russell and of Algernon 
Sydney in 1683 On the death of William’s son, Charles, the 
4th lord, in 1715 the barony of Hovard of Escrick became 
extinct 

Suffolk’s eldest son, Theophilus, 2nd carl of Suffolk (1584- 
1640), was captain of the band of gentlemen pensioners under 
James I and Charles I , and succeeded to the earldom m Ma\ 
1626, obtaining about the same time some of the numerous 
offices which had been held by his father, including the lord- 
lieutenancy of the counties of Suffolk, Cambndge and Dorset 
He died on the 3rd of June 1640, when his eldest son James 
(1619-1689) became 3rd carl Thjs nobleman, who acted as 
earl marshal of England at the coronation of Charles II , died 
in January 1689, when his barony of Howard de Walden fell 
into abeyance between his two daughters ^ His earldom, 
however, passed to his brother George {c 1625-1691), who 

1 Having thus fallen into abeyance in 1689 the barony of Howard 
de Walden was revived in 1784 in favour of John Gnffin Griffin 
afterwards Lord Braybrookc, on whose deith in May 1797 it fell 
again into abeyance In 1799 the bishop of Derry, Fredenck 
Augustus Hervey 4th earl of Bnstol, a descendant of ffie 3rd eail 
of Suffolk became the sole heir to the barony On BnstoFs death 
in July 1803 it pissed to Charles Augustus Ellis (1799-1868), *1 
grandson of tlie bishop s elder son John Augustus Lord Hervej 
(1757-1790), who had predeceased his father It was thus separated 
from the marquess ite of Bristol which passed to the bishop's onl) 
surviving son and it has since been held by the family of Ellis 
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became 4th earl of Suffolk George’s nephew, Henry, the 6th 
earl {c 1670-1718), who was president of the board of trade 
from 1715 to 1718, left an only son, Charles William (1693- 
1722), who was succeeded in turn by his two uncles, the younger 
of them, Charles (1675-1733) becoming 9th earl on the death of 
his brother Edward in June 1731 This earl was the husband 
of Henrietta countess of Suffolk {c 1681-1767), the miJtress or 
George II , who was a daughter of Sir Henry Hobart, bart , 
of Blicklmg, Norfolk When still the Hon Charles Howard, 
he and his wife made the acquaintance of the future king in 
Hanover, after the accession of George I to the English throne 
in 1714 both husband and wife obtained posts in the household 
of the prince of Wales, who, when he became king as George II , 
publicly acknowledged Mrs Howard as his mistress She was 
fonnally separated from her husband before 1731 when she 
became countess of Suffolk The earl died on the 28th of Sep- 
tember 1733, but the countess, having retired from court and 
marned the Hon George Berkeley (d 1746), lived until the 
26th of July 1767 Among Lady Suffolk’s friends were the poets 
Pope and Gay and C harles Mordaunt (earl of Peterborough) 

A collection of io and from Henrietta Countess of Suffolk, 

and her Second Husband, the Hon George herkeley was edited by 
J W Croker (1824) 

The qth earl’s only son Henry, the loth earl (1706-1745), 
died without sons in April 1745, when his estate at Audley End 
passed to the descendants of the 3rd earl, being inherited m 
176'^ by John Griffin Griffin (1719-1797) — afterwards Lord 
Ho\> ird (le Walden — and Lord Bra\ brooke As owners of this 
estate the earls of Suffolk of the Howard line had hitherto been 
hereditary visitors of Magdalene College, Cambridge, but this 
office now passsed away from them The earldom of Suffolk 
was inherited by Henry Bowes Howard, 4th earl of Berkshire 
(1696- 1757), who was the great-grandson of Thomas Howard 
{c 1590-1 (>69), the second son of the ist earl of Suffolk, 
Thomas having been created earl of Berkshire in 1626 Since 
1745 the two earldoms ha\e been united, Henry Molyneux 
Paget Howard (b 1877) succeeding his father, Henry Charles 
(1835 1898), as 19th earl of Suffolk and 12th earl of Berkshire 
in 1898 

SUFFOLK, WILLIAM DE LA POLE, Duke ot^ (1396-14150), 
second son of Michael de la Pole, second earl of Suffolk, was born 
on the 1 6th of October 1396 His father died at the siege of 
Harfleur, and his elder brother was killed at Agincourt on the 
25th of October 1415 Suffolk served in all the later hrench 
campaigns of the reign of Henry V , and m spite of his youth held 
high command on the marches of Normandy in 1421-22 In 
1423 he joined the earl of Salisbury in Champagne, and shared 
his \ tory at Crdvant He fought under John, duke of Bedford, 
at Vcrneuil on the 17th of August 1424, and throughout the 
ne\t four years was Salisbury’s chief lieutenant in the direction 
of the war When Salisbury was killed before Orleans on the 
3rd of November 1428, Suffolk succeeded to the command 
After the siege was raised, Suffolk was defeated and taken 
prisoner by Jeanne d’Arc at Jargeau on the 12th of June 1429 
He was soon ransomed, and during the next tw^o years was again 
m command on the Norman frontier He returned to England 
in November 1431, after over fourteen years’ continuous service 
in the field 

Suffolk had already been employed on diplomatic missions 
by John of Bedford, and from this time forward he had an 
important share in the work of administration He attached 
himself naturally to Cardinal Beaufort, and even thus early 
seems to have been striving for a general peace But public 
opinion in England was not yet ripe, and the unsuccessful con- 
ference at Arras, with the consequent defection of Burgundy, 
Strengthened the war party Nevertheless the cardinal’s 
authority remained supreme in the council, and Suffolk, as his 
chief supporter, gained increasing influence The question of 
Htnr y VI ’s marriage brought him to the front Humphrey 
of Gloucester favoured an Armagnac alliance Suffolk brought 
about the match with Margaret of Anjou Report alre^y 
represented Suffolk as too friendly with French leaders like 


Charles of Orleans, and it was with reluctance that he undertook 
the responsibility of an embassy to France However, when he 
returned to England in June 1444 after negotiating the marriai^e 
and a two years’ truce, he received a triumphant reception He 
was made a marquess, and in the autumn sent again to France 
to bring Margaret home The French contrived to find occasion 
for extorting a promise to surrender all the English possessions 
in Anjou and Maine, a concession that was to prove fatal to 
Suffolk and his policy Still for the time his success was com- 
plete, and his position as the personal friend of the young king 
and queen seemed secure Humphrev of Gloucester died m 
Eebruary 1447, withm a few days of his arrest, and six weeks 
later Cardinal Beaufort died also Suffolk was left without an 
obvious rival, but his difficulties were great Rurrtour, though 
without sufficient reason, made fiim responsible for Humphrey ’s 
death, while the peace and its consequent concessions rendered 
him unpopular So also did the supersession of Richard of York 
by Edmund Beaufort, duke of Somerset, in the French com- 
mand Suffolk’s promotion to a dukedom in Julv 1448, marked 
the height of his power The difficulties of his position may have 
led him to give some countenance to a treacherous attack on 
Foug6res during the time of truce (March 1449) The renewal 
of the war and the loss of all Normandy were its direct conse- 
quences When parliament met m November 1449, the oppo- 
sition showed Its strength by forcing the treasurer, Adam 
Molyneiix, to resign Molyneux was murdered bv the sailors 
at Portsmouth on the 9th of January 1450 Suffolk, rcahrin^^ 
that an attack on himself was inevitable, boldly challenged 
his enemies in parliament, appealing to the long and honourable 
record of his public services On the 7th of h ebruary and again 
on the 9th of March the Commons presented articles of accusa- 
tion dealing chiefly with alleged maladmmistration and the ill 
success of the Freni h policy, there was a charge of aiming at the 
throne by the betrothal of his son to the little Margaret Beaufort, 
but no suggestion of guilt concerning the death of Gloucester 
The articles were in great part baseless, if not absurd Suffolk, 
in his defence on the 13th of March, denied them as false, untrue 
and too horrible to speak more of Ultimately, as a sort of 
compromise, the king sentenced him to banishment for fi\e 
years Suffolk left England on the ist of May He was inter- 
cepted in the Channel by the ship ** Nicholas of the Tower, 
and next morning was beheaded in a little boat alongside 
The ** Nicholas ” was a royal ship, and Suffolk’s murder was 
probably mstigated by his political opponents 

Popular opinion at the time judged Suffolk as a traitor This 
view was accepted by Yorkist chroniclers and Tudor historians, 
who had no reason to speak well of a Pole Later legend made 
him the paramour of Margaret of Anjou Though utterly 
baseless, the story gamed currency in the Mtrrour for Magts- 
treUes, and was adopted in Shakespeare’s 2 Henry VI (act in 
sc 11) Suffolk’s best defence is contained in the touchmg 
letter of farewell to his son, written on the eve of his departure 
{Poston Letters, 1 142), and m his noble speeches before parlia- 
ment {Rolls of Parhament v 176, 182) Of the former Lmgard 
said well that it is “ difficult to believe that the writer could 
have been either a false subject or a bad man ” The policy of 
peace which Suffolk pursued was just and wise, he foresaw from 
the first the personal risk to which its advocacy exposed him 
This alone should acquit him of any base motive, his conduct 
was “ throughout open and straightforward ” (Stubbs) What- 
ever his defects as a statesman, he was a gallant soldier, a man of 
culture and a loyal servant 

Suffolk’s wife, Alice, wxs widow of Thomas, carl of Salisbury, 
and granddaughter of Geoffrev Chaucer By her he had an 
only son John, second duke of Suffolk 

Bibliography — Suffolk is nccossanly prominent m all contem- 
pora^ authorities The most important arc J Stevenson s W ars of 
the English in France, Thomas Beckington’s Correspondence T 
WnghCs Political Poems and Songs ii 222-234 (for tlie popular 
view)— these three are in the Rolls Series, and the Poston Letters 
Of French writers E de Monstrelet and Jehan df Waunn arc most 
useful for his military career, T Basin and Matthieu d'Escouchy 
for his fall (all these are published the Soci6t6 de THistouru de 
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France) For modern accounts sec especially W Stubbs, Constitur 
itonal History (favourable), Ihe Political History of England {19^) » 
vol IV , by C Oman (unfavourable) and O du Fresne de Beau- 
court's Histoire dc Lharlts III Sec also H A Napier's Historical 
Notices of Swtncombe and Ewclmc (1858) (C L K ) 

SUFFOLK, an eastern county of England, bounded N by 
Norfolk, F by the North Sea, S by Essex tuid W by Cambridge- 
shire The area is 1488 6 sq m The surface is as a whole 
but slightly undulating In the extreme north-west near 
Mildenhall, a small area of the Fen district is included 
This IS bordered bv a low range of ehalk hills extending from 
Haverhill northwards along the western boundary, and thence 
b> Bury St Edmunds to Ihetford The coast-line has a 
length of about 62 m , and is comparatively regular, the ba} s 
being generally sliallow and the headlands rounded and 
only slightly prominent The estuaries of the Deben, Orwell 
and Stour, however, are between 10 and 12 m in length 
The shore is generally low and marshy, vMth occasional cla> 
and sand diffs. It includes, in the declivity on which Old 
Lowestoft stands, the most easterly point of English land 
Like the Norfolk toast, this shore has suffered greatly from 
incursions of the sea, the demolition of the ancient port of Dun- 
Vvieh {q^) forming the most noteworthy example The prin- 
cipal seaside resorts are Lowestoft, Southwold, Aldebiirgh and 
Felixstowe The riyers flowing northward are the Lark, in 
the north-westcorner,v\ huh passes m a north-westerly direction 
to the Great Ouse in Norfolk, the I ittle Ouse or Brandon, 
also a tributary of the Great Ouse, flowing b> Thetford and 
Brandon and forming part of the northern boundary of the 
county, and the AVayent), which rises in Norfolk and forms 
the northern boundary of Suffolk from Palgraye till it falls 
into the mouth of the Yare at Yarmouth The Waveney 
is navigable from Bungay , and by means of Oulton Broad 
also coinmunuaUs with the sea at Lowestoft The rivers 
flowing mas )uth-eastt rly direction to the North Sea are the 
Blyth, the Aide or Ore, which has a course for nearly 
10 m parallel to the seashore, the Dcbcn, from Debenham, 
flowing past Woodbridge, up to which it is navigable, the 
Orwell or Gipping, winch becomes navigable at Stowmarket, 
whence it flows past Needham Market and Ipswich, and the 
Stour, which forms ncirly the whole southern boundary of 
the county, receiving the Brett, v\hich flows past Lavenham 
and lladleigh, it is navigable from Sudbury At the union 
of Its estuary with that of the Orwell is the important port of 
Harwich (in Isssex) The county has no valuable minerals 
Flints are worked, as they have been from pre-historic times, 
a considerable quantity of clay is raised and lime and whiting 
are obtained m v^arious di'.tncts 

Geology — The principal formations are the Chalk 

and the Tcrti iry at posits Iht former occupies the surface except 
v\here covered by superficial dnft in the central and north-west 
portions of the county, and it extends beneath the Tertianes in the 
south-east and t ‘sl In the extreme nortli-west round Mildenhall the 
Chalk borders a tr ;ct of fen Und in a range of low hills from Haverhill 
by Newmarket and Bury St Edmunds to Thetford The Chalk is 
quarned near Ipswich Biirv St Edmunds, Mildenhall and elsewhert , 
at Brandon the chalk flints for gun-locks and building have been 
exploited from early times The Tcrti try foi mations include Thane t 
sand, seen near Sudbury, and Reading Beds and London Cliy 
which extend from Sudbury through Hadleigh lps^Mch, Wood- 
bridge and thence beneath younger deposits to the extreme north- 
last of the county Above the Eocene formations lie the Phocene 

Crags,” which m the north overlap the Eocene boundary on to the 
chalk The oldest of the crag deposits is the Coralline Crag, pale 
sandy and mirly bids ^vlth many fossils, this is be t exposed west 
and north of \ldcbur,-,h and about Sudbourne and Orford Resting 
Upon the Coralline beds or upon other formations in their absence, 
IS the Red Crag a familiar feature above tlie I ondon Clay m the 
cliffs at Felixstowe and Baudsey, where many fossils used to be 
found , inland it appears at Bi ntlev Stutton and Chillesford where 
the ” Scrobicularia Clay ” and Chillesford beds of 1 -Yestwich appear 
above it The last-named bt d s prob vbly correspond with the Norwich 
Crag the name given to the upper, paler portion of the Red Crag, 
together with certain higher beds in the north part of east Suffolk 
The Norwich Crag is visible at Dunwach Bavent Easton and Wang- 
ford In the north the Cromer Forest beds, gravels with fresh- water 
fossils and mammalian remains may be seen on the coast at Corton 
and Pakefield Between the top of the London Clay and the base of 


the Crags is the ‘ Suffolk Bone Bed ” with abundant mamraihan 
bones and phospliatic nodules Glacial gravel, sand and chalkv 
boulder clay are scattered over much of the county generally forming 
stiffer soils in the west and lighter sandv soils m the east Pebble 
gravels occur at Westlcton and Halcsworth, and later gravels with 
palaeolithic implements, at Hoxne, while old nvtr-gravels ol still 
later date border the present river valleys T^he chalk and gault 
liave been penetrated by a boring at Stutton reveahng a hard 
palaeozoic slaty rock at the depth of about 1000 ft 

Agriculture — Suffolk is one of the most fertile counties m England 
In the 1 8th century it was famed for its dairy products The 
high prices of gram during the wars of the French Revolution lid 
to the extensive breaking ui) of its pastures, and it is now one of 
the principal gram-growing counties in Englai^ Tliere is con- 
siderable variety of soils and consequently in modes of farming 
in dittercni parts of the countv Along the sea-coast a sandy loam 
or thin sandy soil prevails covered m some places with the heath 
on which largo quantities of sheep are fed interspersed with tracts, 
more or less marshy on w hich cattle are grazed The best land adjoins 
the rivers and consists of a rich sandy loam with patches of lighter 
and easier soil In the south west and the centre is much finer 
gram-land having mostly a clay subsoil, but not so tenacious as the 
-I ly in Essex In elimite buflolk is one of the driest of the Eu£,hsli 
counties, thus, the mean annual rainfall at Bury St Edmunds is 
lather less than 24 in Towards the north-west the soil is generally 
poor, consisting p irtly of sand on chalk, and partly of peat and open 
heath Some four fifths of the total area of the county is under 
cultivation Barley oats and whiat arc the most important of 
the gram crops The breed of horses known as Suflolk punches 
IS one of the most valued for agricultural purposes m England 
The breed of cattle native to the county ls a polled v iritty on the 
improvement of which great pains have been bestov\cd The okl 
S ilfolk cows famous for their great milking qu ilities vi ere of v«irious 
colours, yellow pitdominating The improved are all red Much 
milk IS sent to London, \ aimouth &e Many cattle, mostly imported 
from Ireland arc grazed in the winter The sheep aic ncarl> all 
of the blackfactd improved Suffolk breed, a cross between the old 
Norfolk horned sheep and bouthdowns The breed of pigs most 
common is small and black 

Manufaitiires and Trade — The county is esscntiallv agricultural 
and the most important manufactures relate to this branch oi 
mdustiv They include that of agricultural implements especially 
at Ipswich Bury bt Edmunds and Stowmarket and that of artificial 
manures at Ipswich and Stowmarket, for which coprolites are dug 
Malting is extensively earned on throughout the county There 
ire chemical and gun-cotton manufactories at Stowniirket and 
gun flints are still made at Brandon At other towns sm ili miscel- 
laneous nunufacturcs are earned on including silk cotton, linen, 
woollen nd horsehair and coco-nut matting The principal ports 
are '''Lowes toft, Southwold Aldcburgh Woodbridge and Ipswich 
Lowestoft is the chief fishing town lienings and mackertl arc 
the fish most ibundani on the coasts 

Communications - The mam line of the Great Eastern railway 
entering the county from the south, serves Ipswich and Stowmarket, 
eoiitiuuing north into Norfolk The East Suffolk branch from Ipswicli 
serves Woodbridge Saxmundham Halesvvorth, and Bccclcs with 
branches to Felixstowe to Framlingham, to Aldcburgh, and to 
Lowestoft, while the Southwold Light railway connects with that 
town from Haltsworth The other principal branches are those from 
Stowmarket to Bury bt Edmunds and westward into Cambridge- 
shire from Essex into Noifolkby Long Melford Bury bt Edmunds 
and Thetford and from Long Melford to Haverhill, which is the 
northern terminus of the Colne Valley railwiy 

Population and idmimstvation — ^The area of the ancient county is 
g52,7io acres, with a population m 1891 of 371,235 and in 1901 of 
>84,29^ Suffolk comprises 21 hundreds, and for administrative 
]>ui poses IS divided into the counties of East Suflolk (557 854 acres) 
md West Suffolk (390 914 acres) The following are muiuupal 
boroughs anel urban districts — 

(1) East Surroi K Municipal boroughs — Aldcburgh (pop 2405), 
Beccles (6898), Eve (2004), Ipswich, a county borough and the 
county town (bOii^o) lowestoft (29850), Soutlwold ^2800) 
Urban districts — Bungav (^14) Felixstowe and Walton (5815) 
Halesworth (2246) Leiston-cum-Sizewell (3259) Oulton Broad 
(4044) Saxmundham (1452) Stowmarket (4162) Woodbridge (4O40) 

(2) West Suffolk Municipal boroughs — Bury St Edraunels 
(i6 255) Sudbury (7109) Urban districts — Glemsforil (1975) 
Hadleigh (3245), Haverhill (4802) Newmarket (10,088), which is 
mainly in the ancient county of Cambridge 

Small market and other towns are numerous, such aie 
Brandon Clare Dcbenlmm Framlingham lavenham Mildenhall, 
Needham Market and Orford For parliamentary purposes the 
county constitutes five divisions each returning one member viz 
north or Lowestoft division, north-east or Eye north-west or Stow- 
market, south or Sudbury, and south-east or Woodbridge Bury 
St Edmunds returns one member and Ipswich two, pvrt of the 
borough of Great Yarmouth falls within the count}^ There is 
one court of quarter sessions for the two administrative counties 
which IS usually held at Ipswich for East Suffolk, and then liy 
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adjoin nmcnt at Bury St Edmunds for West Suffolk East Suffolk | 
IS divided into II and West Suffolk into 8 petty sessional divisions 
The boroughs of Bury St Edmunds, Ipswich, Sudbury, Eye, 
Lowestoft and Southwold have separate commissions of the peace, 
and the three first-named have also separate courts of quarter 
sessions The total number of civil panshes is 519 The ancient 
county contains 465 ecclesiastical panshes and distncts, wholly or 
in part, it is situated partly in the diocese of Ely and partly in that 
of Norwich 

History — The county of Suffolk (Sudfole, Suthfolc) was formed 
from the south part of the kingdom of East Ajiglia which 
had been settled by the Angles in the latter half of the 5th 
century The njpst important Anglo-Saxon settlements appear 
to have been made at Sudbury and Ipswich Before the end 
of the Norman dynasty strongholds had arisen at Eye, Clare, 
Walton and Framlingham Probably the establishment of 
Suffolk as a separate shire was scarcely completed before the 
Conquest, and although it was reckoned as distinct from Nor- 
folk m the Domesday Survey of 1086, the fiscal administration 
of Norfolk and Suffolk remained under one sheriff until 1575 
The boundary of the county has undergone very little change, 
though Its area has been considerably affected by coast 
erosion j Parts of Gorlcston and Thetford, which formerly 
belonged to the ancient county of Suffolk, are now within the 
administrative county of Norfolk, and other slight alterations 
of the administrative boundary have been made Under the 
Local Government Act of 1888 Suffolk was divided into the 
two administrative counties of Fast and West Suffolk 

At first the whole shire lay within the diocese of Dunwich, 
whiih was founded c 631 In 673 a new bishopric was estab- 
lished at Elmham to comprise the whole of Norfolk which had 
formerly been me lucled in the see of Dunwich The latter came 
to an end with the incursion of the Danes, and on the revival 
of Christianity in this district Suffolk was included m the diocese 
of Elmham, subsequently removed from South Elmham to 
Thetford and thence to Norwich In 1835-1836 the archdeaconry 
of Sudbury was transferred by the ccclesiastu al commissioners 
to the diocese of Ely This archdeaconry had been separated 
from the original archdeaconry of Suffolk in 1127 In 1256 the 
latter included thirteen deaneries which have smee been sub- 
divided, so that at present it contains eighteen deaneries, Sud- 
bury archdeaconry which comprised eight deaneries in 1256 
now includes eleven There were also three districts under 
the peculiar jurisdiction of Canterbury and one under that of 
Rochester 

The shirc-court was held at Ipswich In 1831 the whole 
county contained twenty-one hundreds and three municipal 
boroughs Most of these hundreds were identical with those 
of the Domesday Survey, but in 1086 Babcrgh was rated as 
two hundreds, Cosford, Ipswich and Parham as half hundreds, 
xnd Samford as a hundred and a half Hoxne hundred was 
formerly known as Bishop’s hundred and the vills which were 
included later in Thredlmg hundred were within Claydon 
hundred m 1086 Two large ecclesiastical liberties extended 
over more than half of the county, that of St Edmund included 
the hundreds of Risbndge, Thedwastry, Thmgoe, Cosford, 
Lackford and Blackboum in which the king’s writ did not run, 
and St Aethelrcda of Ely claimed a similar prixilege in the 
hundreds of Carleford, Colneis, Plumesgate, Loes, Wilford and 
Thredlmg Among others who had large lands in the county 
with co-cxtensive jurisdiction were the lords of the honor of 
Clare, earls of Gloucester and Hereford and the lords of the 
honor of Eye, held successively by the Bigods, the Uffords and 
the De la Poles, carls of Suffolk The Wingfields, Bacons and 
Herveys have been closely connected with the county 

Suffolk suffered severely from Danish mansions, and after 
the Treaty of Wedmore became a part of the Danelagh In 1173 
the earl of Leicester landed at Walton with an army of Flemings 
and was joined by Hugh Bigod against Henry II In 1317 and 
the succeeding years a great part of the county was m arms for 
Thomas of T^ncaster Queen Isabella and Mortimer having 
landed at Walton found all the distnct in their favour In 
1330 the counts was raised to suppress the supporters oi the 


earl of Kent, and again m 1381 there was a senous nsing of the 
peasantry chiefly in the neighbourhood of Bury St Edmunds 
Although the county was for the most part Yorkist it took httle 
part in the Wars of the Roses In 1525 the artisans of the 
south strongly resisted Henry VIIL’s forced loan It was from 
Suffolk that Mary drew the army which supported her claim to 
the throne In the Civil Wars the county was for the most 
part Parliamentarian, and joined the Association of the Eastern 
Counties for defence against the Papists 

The county was constantly represented m parliament by two 
knights from 1290, until the Reform Bill of 1832 gave four 
members to Suffolk, at the same time disfranchising the boroughs 
of Dunwich, Orford and Aldeburgh Suffolk was early among 
the most populous of English counties, doubtless owing to its 
proximity to the Continent tfshing fleets have left its ports 
to brmg ba( k cod and ling fromTceland and herring and mackerel 
from the North Sea, From the 14th century to the 17th it 
was among the chief manufacturing counties of England owing 
to Its cloth- weaving industry, which was at the height of its 
prospenty during the 15th century ^ In the 17th and i8th 
centuries its agricultural resources were utilized to provide 
the rapidly growing metropolis with food In the following 
century various textile industries, sue h as the manufacture of 
sail-cloth, coco-nut fibre, horse-hair and clothing were estab- 
lished, silk-weavers migrated to Suffolk from Spitalfields, and 
early m the 19th century an important china factory flourished 
at Lowestoft 

AntiquUtes — Of monastic rc m uns the most important are those 
of the great Benedictine abbey of Bury St Edmunds, noticed under 
that town, tlic college of Clare, originally a cell to the abbey 
of Bec in Normandy and afterwards to St Peter's Westminster, 
converted into a eollege of secular canons in the reign of Henry VI 
still retaining miic h of its ancient architecture, and now used as a 
boarding school the Decorated gateway of the Augustinian pnory 
of Butlcy , and the remains of the Grey Friars monastery at Dunwich 
A peculiarity of the chureh architectuu is the use of flint for puqioses 
of ornamentation, often of a vtiy elaborate kind, especially on the 
porches and parapets of the towers Another charactcnsbc is the 
round towers, which are confined to East Angln, but are considerably 
more numerous m Norfolk than in Suffolk, the principal being those 
of Little Saxham and Hemngflcet, both good examples of Norman 
It IS questionable whether there are any remains of pre Norman 
architecture in the county The Decorated is well represented, but 
by far the greater proportion of the churches arc Perpendicular, 
fine examples of which are so numerous that it is hard to select ex- 
ampk b But the church of Bly tliburgh in the east and the exquisite 
ornate building at Lavenham m the west may be noted as typical, 
while the church of Long Melford, another fine example, should be 
mentioned on account of its remarkable lady chapel Special 
features arc the open roofs and woodwork (as at St Mary's, Bury^ 
bt Edmunds, Karl Stonham and btonham Aspall, Ufford and 
Blythbuigh) , and the fine fonts 

The remuns of old castles are comparatively unimportant, the 
principal being the entrenchments and part of the walls of Bungay, 
the ancient stronghold of the Bigods , the picturesque rums of 
Mettmgham, built by John de Norwich in the reign of Edward III , 
Wingfield, surrounded by a deep moat, with the turret walls and the 
drawbridge still existing the sjdendid ruin of Framhngham, with 
high and massive walls originally founded in the 6th century, but 
restored in the 12th, the outlines of the extensive fortress of Clare 
Castle, amuntly the baronial residence of the earls of Clare, and 
the fine Norman keep of Orford Castle, on an eminence overlooking 
the sea Among the many fine residences within the county there 
are several interesting examples of domestic architecture of the 
reigns of Henry VIII and Elizabeth Hengrave Hall {c 1530), 
4 m north wtsl from Bury St Edmunds, is a noteworthy example 
— an exceedingly picturesque building of bnck and stone, enclosmg 
a court-yard Another is Helmmgham Hall, a Tudor mansion of 
bnck, surrounded by a moat crossed by a drawbridge West 
Stow Manor is also Tudor, its gatehouse is fine, but the mansion 
has been adapted into a farmhouse 

Sec A Suckhng, The History and Anhqmites of Suffolk (1846- 
1848), Wilham Wute, History. Gazetteer and Directory of Suffolk 
(1855), John Kirby, The Suffolk Traveller (17^5) A Page, Supple- 
ment to the Suffolk Traveller (1843) , Victoria County History Suffolk 

SUFFRAGAN (Med Lat suffraganeus suffragaior, one who 
assists, from suffragan, to vote in favour of, to support) 
in the Christian Church, (i) a diocesan bishop m his relation 
to the metropolitan, (2) an assistant bishop (See the article 
Bishop ) 



SUFFRAGE— SUFFREN SAINT TROPEZ 


SUFFRAGE (Lat su^Yagium)^ the right or the exercise of the 
right of voting in political affairs, m a more general sense, an 
expression of opinion assent or approval, in ecclesiastical use, 
the short intercessors prayers in litanies spoken or sung by the 
people as distinguish^ from tho^fe of the priest or minister 
(See REPRFSENrATioN Vote and Voting, Registration, 
and, lor the Women’s Suffrage Movement, Women § Political 
Riglih ) The etymology of the Latin word suffragtum has been 
much disc ussed It is usually referred to sub- and the root of 
jrangere, to break, and its original meaning must thus have been 
a piece of broktn tile or a potsherd on which the names or 
initials of the candidates were instnbed and used as a voting 
tablet or tabella There is, however, no direct evidence that 
this was ever the practice m the case of voting upon legislation 
in the assembly (see W Corssen, Ueber AusspYoche^ &c , der 
Latetmschen S'^ache, i 397, and itlommsen, Romtsche GeschichtCj 
111 412, n 1 ) 

SUFFREN SAINT TROPEZ, PIERRE ANDRE DE( 1729-1788), 
French admiral, was the third son of the marquis de Saint 
Tropez, head of a family of nobles of Provence which claimed to 
have emigrated from Lucca in the 14th centuiy^ He was born 
in the Ch iteau de Saint Canat in the present department of Aix 
on the 17th of July 1729 The French navy and the Order of 
Malta, offered the usual careers for the younger sons of noble 
families of the south of France who did not elect to go into the 
Church The connexion between the Order and the old French 
royal navy was close Pierre Andre de Suffren was destined by 
his parents to belong to both He entered the close and aristo- 
cratic corps of French naval officers as a “ garde de la marine ” — 
cadet or midshipman, in October 1743, m the “ Solide,” one 
of the line of battleships which took part in the confused engage- 
ment off Toulon in 1744 Ht was then in the Pauline in 
the squadron of M Macn^mara on a cruise in the West Indies 
In 1746 he went through the due D’Anville’s disastrous expedi- 
tion to retake Cape Breton, which was ruined by shipwreck and 
plague Next year (1747) he was taken prisoner by Hawke 
in thu action with the French convoy in the Bay of Biscay 
His biographer Cunat assures us that he found Bntish arro- 
gance offensive When peace was made in 1748 he went to 
Malta to perform the cruises with the galleys of the Order 
technically called caravans,” a reminiscence of the days when 
the knights protec ted the pilgrims going from baint John d’Acre 
to Jerusalem In Suffren’s time this service rarely went beyond 
a peaceful tour among the Greek islands During tlie Seven 
Years’ War he had the unwonted good fortune to be present 
as lieutenant in the “ Orph^e ” m the action with Admiral Byng 
{q V ), which, if not properly speaking a victory, was at least not 
a defeat for tlie French, and was followed by the surrender of 
the English garrison of Minorca But m 1757 be was again 
taken prisoner, when his ship the “ Oc^an ” was captured by 
Boscawen off Lagos On the return of peace m 1763 he intended 
igain to do the service m the caravans whuh was required to 
qualify him to hold the high and lutrative posts of the Order 
He was, however, named to the command of the “ Gim 616 on,” 
i zebec — a vessel of mixed square and latten ng peculiar to the 
Mediterranean — in which he cruised against the pirates of the 
Barbary coast Between 1767 and 1771 he performed his 
caravans, and was promoted from knight to commander of the 
Order From that time till the beginning of the V ar of Amencan 
Indcpend«^nce he commanded vessels in the squadron of evolution 
which the French government had established for the purpose 
of giving practice to its officers His nerve and skill m handling 
his ship were highly commended by his chiefs In 1778 and 1779 
he formed part of the squadron of D’Estaing {qv) throughout 
Its opertiiions on the coast of North America and in the West 
Indies He led the line m the action with Admiral John Byron 
off Grenada, and his ship, the Fantasque ” (64), lost 62 men 
Ills letters to his admiral show that he strongly disapproved of 
D'Estamg’s half-hearted methods In 1780 he was captam of 
the “ Zclc ’ (74), in the combined French and Spanish ffeets 
which captured a great English coi \oy in the Atlantic His 
candour towards his chief had done him no harm m the 


opinion of D’Estaing It is said to have been largely by the 
advice of this admiral that Suffren was chosen to command a 
squadron of five ships of the line sent out to help the Dutch 
who had joined France and Spam to defend the Cc pe against 
an expected English attack, and then to go on to the East 
Indies He sailed from Brest on the 22nd of March on the 
(ruise Vhich has given him a unique place among French 
admirals, and puts him in the front rank of sea commanders 
He was by nature even more vehement than able The dis- 
asters which had befallen the navy of his country during the 
last two wars, and which, as he knew, were due to bad adminis- 
tration and timid leadership, had filled him^ with a burning 
desire to retrieve its honour He was by experience as ivcll as 
by temperament impatient with the formal manauvrmg of his 
colleagues, which aimed at preserving their own ships rather 
than at taking the English, and though he did not dream of 
restoring the French power in India, he did hope to gam some 
such success as would enable his countr} to make an honourable 
peace On the 16th of April 1781 he found the English expedi- 
tion on its way to the Cape under the command of Commodore, 
commonly called Governor, (icorge Johnstone (1730-1787), at 
anchor in Porto Pray a, Cape dc Verd Islands Remembering 
how little respect Boscawen had shown for the neutrality of 
Portugal at Lagos, he attacked at once Though he was in- 
differently supported, he inflicted as much injury as he suffered, 
and proved to the English that in him they had to deal with 
an admiral of quite a different tyge from the Frenehmen 
they had been accustomed to as yet lie pushed on to the 
Cape, which he saved from (c^pturc by Johnstone, and then 
made hi^ way to the Isle dc France (Mauntiiis), then held by the 
French M D’Orves, his superior oflicu, died as the united 
squadrons, now eleven sail-of-thc-lmc, were on their way to the 
Bay of Bengal The campaign, which bnffren now condi cled 
against the English admiral Sir Edward Hughes (1720 ^-1794), 
IS famous for the number and seventy of the encounters between 
them Four actions took pUcc in 1782 on the 17th of February 
1782, south of Madras , on the i2lh of April near Trine omalee , on 
the 6th of July off Cuddalore, dter which Suffren seized upon 
the anchorage of Trincomalee compelling the small British 
garri|on to surrender, and again near that port on the 3rd of 
September No ship was lost by Sir Edward Hughes m any of 
these actions, but none were taken by him Suffren attacked 
With unprecedented vigour on every occasion, and if he had not 
been ill-supported by some of his captains he would undoubtedly 
have gamed a distinct victory, as it was, he maintained his 
squadron without the help of a port to refit, and provided him- 
self with an anchorage at Tnncomalee His a( tivity encouraged 
Hyder Ah, who was then at war with the Company He refused 
to return to the islands for the purpose of escorting the troops 
coming out under command of Bussy, maintaining that his 
proper purpose was to cripple the squadron of Sir Edward Hughes 
During the north-east monsoon he would not go to the islands 
but refitted in the Malay ports in Sumatra, and returned with the 
south-west monsoon in 1783 Hyder Ali was dead, but Tippoo 
Sultan, his son, was still at war with the Company Bussy 
arrived and landed The operat ons on shore were slackly con- 
ducted by him, and Suffren was much hampered, but when he 
fought his last battle against Hughes (April 20, 1783), with 
fourteen ships to eighteen ht forced the English admiral to retire 
to Madras, leaving the army then besieging Cuddalore m a very 
dangerous position The arrival of the news that peace liad been 
made m Europe put a stop to hostilities, and Suffren returned 
to France While refitting at the Cape on his way hon e, several 
of the vessels also returning put m, and the cap tarns waited on 
him Suffren said in one of his letters that their praise gave 
him more pleasure than any other compliment paid him In 
France he was received with enthusiasm, and an additional 
office of vice-admiral of France was created for him He had 
been promoted bailli in the Order of Malta during his ab'^ente 
His death occurred very suddenly on the 8th of December 1788, 
when he was about to take command of a fleet collected in Brest 
The official version of the cause of death wa^ apopUxv, as 
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he was a very eorpnlent man it appeared plausible But <nany 
years afterwards his body servant told M Jal, the historio- 
grapher of the French navy, that he had been killed in a duel 
by the pnnce de Mirepoix The cause of the encounter, accord- 
ing to the servant, was that Suffren had refused in very strong 
language to use his influence to secure the restoration to the 
navy of two of the prince’s relations who had been dismisStd for 
misconduct 

Suffren was crippled to a large extent by the want of loyal 
and capable co-operation on the part of his captains, and the 
vehemence of his own temperament sometimes led him to dis- 
regard prudence, ^et he had an indefatigable energy, a wealth 
of resource, and a thorough understanding of the fact — so 
habitually disregarded by French naval officers — that success 
it sea is won by defeating an enemy and not by merely out- 
inaiiceuvring him, and this made him a most formidable enemy 
The portraits of Suffren usually reproduced are worthless, but 
there is a good engraving by Mme de Cemel after an original 
by Gerard 

Ihe st'ndard authority for the hfe of Suffren is the Hisiotre 
du Jiailh de Suifven by Ch Cunat (1852) The Journal de Bord du 
Batlh de Suffren dans I'Inde, edited by M Mores, was published in 
1888 Tlure IS an appreciative study m Captain Mahan's Sea 
Power tn History (D H) 

^UFIISM (tasawwuf), a term used by Moslems to denote 
any variety of mysticism, is formed from the Arabic word §ufl, 
which ^vas applied, m the 2nd century of Islam, to men or women 
who adoptcci an ascetic or quietistic way of life There can be 
no doubt that Sufi is derived from suf (wool) m reference to the 
woollen garments often, though not invanably, worn oy such 
persons the phrase lahisafs-sitf (^'he clad himself m wool”) 
IS commonly used in this sense, and the Persian word pashmina- 
piish, which means litcrallv “ clothed m a woollen garment,^’ 
IS synonymous with Sufi Other etymologies, such as Safa 
(purity)— a derivation widely accepted in the East — and ao<f> 6 <$, 
are open to objection on linguistic grounds 

In order to trace the origin and history of mysticism m Islam 
y e must go back to Mahomet On one side of his nature the 
Prophet was an ascetic and in some degree a mystic Not- 
withstanding his condemnation of Christian monkery (rah- 
hdniya), 1 1 of celibacy and the solitary life, the example of the 
TTanifs, with some of whom he was acquainted, and the Christian 
hermits made a deep impression on his mind and led him to 
preach the efficacy of ascetic exercises, such as prayer, vigils 
and fasting Again, while Allah is described m the Koran as 
the One God working his arbitrary will m unapproachable 
supremacy, other passages lay stress on his all-pervading pres- 
ence and intimate relation to his creatures, eg Wherever ye 
turn, there is the face of Allah ’’ (11 109), ‘‘ We (God) are nearer 
to him (Man) than his neck-vein ” (1 15) The germs of mys- 
ticism latent m Islam from the first were rapidly developed by 
the political, social and intellectual conditions which prevailed in 
the two centuries following the Prophet’s death Devastating 
civil wars, a ruthless military despotism caring only for the 
things of this world, Messianic hopes and presages, the luxury 
of the upper classes, the hard mechanical piety of the orthodox 
creed, the spread of rationalism and freethought, all this induced 
a revolt towards ascetinsm, quietism, spiritual feeling and 
emotional faith Thousands, wearied and disgusted with worldly 
vanities, devoted themselves to God The terrors of hell, 
so vividly depicted in the Korin, awakened in them an intense 
ronsciousness of sin, which drove them to seek salvation in 
ascetic practices Sufiism was originally a practical religion, 
not a speiulative system, it arose, as Junayd of Bagdad says’ 
“ from hunger and taking leave of the world and breaking 
familiar ties and renouncing what men deem good, not from 
disputation The early Sufis were closely attached to the 
Mahommedan church It is said that Abu Hashim of Kufa 
(d before a d 800) founded a monastery for Sflfis at Ramleh 
in Palestine, but such fraternities seem to have been exceptional 
Mcinv ascetics of this period used to wander from place to place, 
either alone or m small parties, sometimes living bv alms and 
sometimes by their own labour They took up and emphasized 
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certain koranic terms Thus dhikr (praise of God) consisting 
of recitation of the Korin, repetition of the Divine names, 
&c , was regarded as supenor to the five canonical prayers 
incumbent on every Moslem, and tawakhid (trust m God) wa^ 
defined as renunciation of all personal initiative and volition, 
leaving one s self entirely m God’s hands, so that some fanatics 
deemed it a breach of “ trust ” to seek any means of livelihood, 
engage in trade, or even take medicine Quietism soon passed 
into mysticism The attainment of salvation ceased to be the 
first object, and every aspiration was centred m the inward life 
of dying to self and living in God “ O God ! ” said Ibrahim ibn 
Adham, Thou knowest that the eight Paradises are littk 
beside the honour which Thou hast done unto me, and beside 
rhy love, and Thy giving me intimacy with the praise of Thy 
name, and beside the peace of mfnd which Thou hast given me 
when I meditate on Thy majesty ” Towards the end of the 
2nd century we find the doctnne of mystical love set forth in the 
sayings of a female ascetic, Ribi‘a of Basra, the first of a long 
line of saintly women who have plaved an important role in 
the history of Sufiism Henceforward the use of symbolic \1 
expressions, borrowed from the vocabulary of love and wine, 
becomes increasingly frequent as a means of indicating holy 
mysteries which must not be di\ ulged This was not an unneces- 
sary precaution, for m the course of the 3rd century, Sufiism 
assumed a new character Side by side with the quietistic and 
devotional mysticism of the early period there now spran|» up 
a speculative and pantheistic movement which was essentially 
anti-Islamic and rapidly came into conflict with the orthodox 
ulema It is significant that the oldest representative of this 
tendency — Ma'ruf of Bagdad — was the son of Christian parents 
and a Persian by race He defined Sufiism as a theosophy, 
his aim was “ to apprehend the Divine realities ” A little later 
Abu Sulaiman al-DaranI in Syria and Dhu 1 -Nun in Egypt 
developed the doctrine of gnosis (tnartfai) through illumination 
and ecstasy The step to pantheism was first decisively taken 
by the great Persian Sufi, Abu Yazid (B&yezid) of Bistfim (d 
A D 874), who introduced the doctnne of annihilation (fand\ 
t € the passing away of individual consciousness in the will of 
God 

It IS, no doubt, conceivable that the evolution of Sufiism 
up to this point might not have been very different even although 
it had remained wholly unaffected by influences outride of 
Islam But, as a matter of fact, such influences made them- 
selves powerfully felt Of these, Christianity, Buddhism and 
Neoplatonism are the chief Christian influence had its source, 
not in the Church, but m the hermits and unorthodox sects, 
especially perhaps m the Syrian Euchites, who magnified the 
duty of constant prayer, abandoned their all and wandered as 
poor brethren Sufiism owed much to the ideal of unworldliness 
which they presented Conversations between Moslem devotees 
and Christian ascetics are often related m the ancient Sufi 
biographies, and many Biblical texts appear in the form of 
sayings attributed to emment Sufis of early times, while sayings 
ascribed to Jesus as well as Christian and Jewish legends 
occur m abundance More than one Sufi doctnne — that of 
tawakkul may be mentioned in particular — show traces of Chns- 
tian teaching The monastic strain which msinuated itsell 
into Sufiism m spite of Mahomet’s prohibition was derived, 
partially at any rate, from Christianity Here, however. 
Buddhistic influence may also have been at work Buddhism 
flourished m Balkh, Transox lana and Turkestan before the 
Mahommedan conquest, and m later times Buddhtst monks 
earned their religious practices and philosophy among tht 
Moslems who had settled in these countries It looks as though 
the legend of Ibrahim ibn Adham, a prince of Balkh who o.ic 
day suddenly cast off his royal robes and became a wandering 
Sufi, were based on the story of Buddha The use of rosaries, 
the doctrine of fund, which is probably a form of Nirvana, and 
the system of stations ” (maqdmdt) on the road thereto, would 
seem to be Buddhistic in their origin The third great foreign 
influence on Sufiism is the Neoplatomc philosophy Between 
A D 800 and 860 the tide of Greek learning then at its henyh^, 
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streamed mto Islam from the Christian monasteries of Syria, 
from the Persian Academy of Jundeshapur m Khuzistan, 
and from the §abians of Harran in Mesopotamia The so-called 
“Theology of Aristotle,” which was translated into Arabic about 
A D 840, IS full of Neoplatonic theories, and the mystical writings 
of the pseudo-Dionysius were widely known throughout western 
Asia It is not mere coincidence that the doctrine of Gnosis 
was first worked out in detail by the Egyptian Sufi, Dhu ’ 1 -Nun 
(d AD 859), who IS described as an alchemist and theurgist 
Suflism on its theosophical side was largely a product of Alex- 
andrian speculation 

By the end of the 3rd century the main lines of the Sufi 
mysticism were already fixed It was now fast becoming an 
organized system, a school for saints, with rules of discipline and 
devotion which the novice was bound to learn from his spiritual 
director, to who^e guidance he" submitted himself absolutely^ 
These directors regarded themselves as being in the most intimate 
commumon with God, who bestowed on them miraculous gifts 
(kardmdt) At their head stood a mysterious personage called 
the Qutb (Axis) on the hierarchy of saints over which he pre- 
sided the whole order of the universe was lielieved to depend. 
During the next two hundred years (ad 900-1 ioo), various 
manuals of theory and practice were compiled the Kttdb 
al Luma by Abu Nasr al-Sarraj, the Qut al-Qulilb by Abu Talib 
al-MakkI, the Risdla of Qushairl, the Persian Kashf al-Mahjub 
by ‘All ibn ‘Uthman al-HujwIri, and the famous Ihyd by Ghazall^ 
Inasmuch as all these works are founded on the same materials, 
VIZ , the Kor'in, the Traditions of the Prophet and the sayings 
of well-known §ufl teachers, they necessarily have much in 
common, although the subject is treated by each writer from his 
own standpoint They all expatiate on the discipline of the soul 
and describe the process of purgation which it must undergo 
before entering on the contempl itiv e life The traveller 
journeying towards God passes through a senes of ascending 
“ stations ” (maqdmdt) in the oldest extant treatise these are 
fi) repentance, (a) abstinence, (3) renunciation, (4) poverty, 
(s) patience, (6) trust in God, (7) acquiescence in the will of 
God After the “ stations ” comes a parallel scale of “ states ” 
of spintual feeling (ahwdl), such as fear, hope, love, &c , leading 
up to contemplation (mushdhadat) and intuition {yaqln) It 
only remained to provide Suflism with a metaphysical basis, 
and to reconcile it with orthodox Islam The double task was 
finally accomplished by Ghazall {qv) He made Islamic 
theology mystical, and since his time the revelation (ka^hf) 
of the mystic has taken its place beside tradition {naql) and 
reason (^aql) as a source and fundamental principle of the faiths 
Protests have been and are still raised bv theologians, but Moslem 
sentiment will usually tolerate whatever is wntten in sufficiently 
abstruse philosophical language or spoken in manifest ecstasy^ 

The Sufis do not form a sect with definite dogmas Like the 
monastic orders of Chnstendora, they comprise many shades of 
opinion, many schools of thought, many divergent tendencies — from 
asceticism and quietism to the wildest extravagances of pantheism 
European students of buflism are apt to identify it with the panthe- 
istic type which prevails m Persia This, although more interesting 
and attractive than any other, throws the transcendental and vision- 
ary aspects of Sufiism into undue relief Nevertheless some account 
must be given hero of the Persian theosophy which has fascinated 
the noblest minds of that subtle race and has inspired the most 
beautiful religious poetry in the world Some of its charactenstic 
features occur in tne sayings attributed to Bayezid (d a d 874), 
whom Buddhistic ideas unqucstionabl) influenced He said, for 
example, " I am the winc-dnnker and the wine and the cup bearer,** 
and agam, “ I went from God to God, until they cned from me in 
me, ‘ O Thou I ! * ** The peculiar imagery which distinguishes the 
poetry of the Persian bufis was more fully developed by a native 
of Khorasan, Abfl Sa*id ibii Abi'l-Khau: fd a D 1049) m his mystical 
quatrains wluch express the relation between God and the soul 
by glowing and fantastic allegoncs of earthly love, beauty and 
intoxication Henceforward, the great poets of Persia, with few 
exceptions, adopt this symbolic language either senously or as a 
convement mask The majority are bufis by profession or conviction 

The real basis of their poetry,” says A von Kremer, ” is a loftily 
inculcated ethical system, wluch recognizes in purity of heart, 
chanty, self-renunciation and bndling of the passions the neces- 
sary conditions of eternal happiness Attachea to this we find a 
pantheistic theory of the emanation of all things from God and their 


ultimate reumon with Him Although on the surface Islam is not 
directly assailed, it sustains many indirect attacks, and frequently 
the thought flashes out, that all rehgions and revelations are only 
the rays of a single eternal sun , that all prophets have only dehvered 
and proclaimed in diflerent tongues the same principles of eternal 
goodness and eternal truth which flow from the divine soul of the 
world '* The whole doctrine of Persian Siifii&m is expounded 
in the pelebrated McUhnawt of Jalaiuddin Rdml v ) but m such 
a discursive and unscientific manner that its leading principles are 
not easily grasped They may be stated briefly as follows — 

God is the sole reality (al-Haqq) and is above all names and 
definitions He is not only absolute Being, but also absolute Good, 
and therefore absolute Beauty It is the nature of beauty to desire 
manifestation , the phenomenal universe is the result of this desire, 
accordmg to the famous Tradition m which G8d says, ** 1 was a 
hidden treasure, and I desired to be known, so I created the creatuies 
m order that I might be known ** Hence the Sufis, influenced by 
Neoplatonic theories of emanation, postulate a number of inter- 
mediate worlds or descending tflanes of existenct , from the primal 
Intelligence and the primal Soul, through which ' the Truth ’ 
{al-Ijiaqq) diffuses itself As things can be known only through 
their opposites, Being can only be known through Not bemg, 
wherein as in a mirror Being is reflected , and this reflection is 
the phenomenal universe, which accordingly has no more reality 
than a shadow cast by the sun Its central point is Man, 
the microcosm, who reflects in himself all the Divine attributes 
Blackened on one side with the darkness of Not-being, he 
bears within him a spark of pure Being The human soul 
belongs to the spiritual world and is ever seeking to be 
rc-umted to its source Such union is hindered by the bodily 
senses, but though not permanently attainable until death, it can 
be enjoyed at times in the state called ecstasy (Aa/) , when the veil of 
sensual perception is rent asunder and the soul is merged m God 
This cannot be aclucved without destroying the illusion of self, and 
sclf-annihilation is wrought by means of that divine love, to which 
human love is merely a stepping-stone The true lover feels himscU 
one with God, the only real bemg and agent m the universe, he is 
above all law, since whatever he does proceeds directly from God 
just as a flute produces harmonies or discords at the will of the 
musician, he is indifferent to outward forms and rites, preftrnng 
a sincere idolater tq an orthodox hypoenteand deeming the ways to 
God as many in number as the souls of men Such m outline is 
the Sufi theosophy as it appears m Persian and Turkish poetry Its 
penlous consequences are plain It tends to abohsh the distmction 
between good and evil — the latter is nothing but an aspect 
of Not-bcing and has no real existence — and it leads to the deifica- 
tion of the hierophant who can say, like Husain b Mansur al Hallo. j 
I im the Truth ” SQfi fraternities, living in a convent under the 
direction of a sheikh, became widely spread before a d iioo and gave 
rise to Dervish orders, most of which indulge in the practice of 
excitihg ecstasy by music, dancmg, drugs and various kinds of 
notic suggestion (see Dervish) 

iBLiOGRAPHY — Tholuck, Sufismus stve theosophia Persarum pan- 
thnstua (Btrbn, 1821) Bltithensammlung aus der morgenlandtschen 
MysHk (Berhn, 1825) , E H Palmer, Oriental Mysticism (Cambridge 
1867), Von Krciiur Geschichte der herrschenden Ideen des I slants 
(Leipzig, 1868) , Goldziher, “ Matcrialien zur Entwickclungsgeschichte 
des Sufismus * in W Z K M xiii 35 sqq , ” Die Hciligenverehrung 
im Islam '* m Muhammedantsche Studfen^ 11 277 sqq (Halle, 1890), 
'The Influence of Buddhism on Islam** in J R AS {19^4), 125 
sqq , and VorUsungen uher den 139 sqq (Heidelberg, 1910) , 

E H Whinfitld, the Gulshan-t-Rdz of Mahmud Shabistari, editecl 
witli translation and notes (London 1880), Abridged Translation 
of the Ma^navi (London, 1898), E G Browne, A Year amongst 
the Persians (London, 1893), Merx, Ideen und Grundlinten einei 
allgemetnen Geschichte der Mystik (Heidelberg, 1893) , H Eth6, Du 
mystibcheund didaktischc Poesic^* in Geigtr and Kuhn’s Grundm^s 
der iramschen Philologte, u 271 sqq (Strassburg, 1896-1904), Gibb, 
History of Ottoman Poetry, especially 1 33 sqq (London, 1900--1907) 
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and The Religious Attitude and Life in Islam (Chicago, 1909), R A 
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of Suflism” in J RA S (1906), 303 sqq, and Translation of the 
Kashf al-Mahjiib (London, 1910). Sheikh Muhammad Iqbal, Ihc 
Development of Metaphysics in Persia (London, 1908) (RAN) 

SUGAR, in chemistry, the generic name for a certain series 
of carbohydrates, t e substances of the general formula C„(HjO),„ 
Formerly the name was given to compounds having a sweet 
taste, e g sugar of lead, but it is now restricted to certain oxy- 
aldehydes and oxy-ketones, which occur m the vegetable and 
animal kingdoms either free or in combination as glucosides 
{qv) and to artificial preparations of similar chemical structure 
Cane sugar has begn known for many centuries, milk sugar was 
obtained by Fabnzio Bartoletti in 1615, and m the middle of 
the 1 8 th century Marggraf found that the sugars yielded by the 
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bed, carrot and other roots were identical with cane sugar 
The sugars obtained from honey were investigated by Lowitz 
and Proust, and the latter decided on three species (i) cane 
sugar, (2) grape sugar, and (3) fruit sugar, the first has the 
formula C,jH,,Ojp the others C6Hj20(, This list has been con- 
siderably developed by the discovery of natural as well as of 
S) nthetic sugars ^ 

It is convenient to divide the sugars into two mam groups 
monosaccharoses (formerly glucoses) and disaccharoses (formerly 
siccharosos) The first term includes simple sugars containing 
two to nine atoms of carbon which are known severally as bioses, 
tnoses tetrosos, pentoses hexoses &c , whilst those of the second 
group have the for/nuh CijHaaOn and are charactenzed by yielding 
two monosdccharose molecules on hydrolysis In addition tn 
saccharoses are known of the formula CisHTaOig, these on hydrolysis 
\ icld one molecule of a monosaccharose and one of a disaccharose, 
or three of a monosaccharosc It is found also that some mono 
saccharoses behave as aldehydes whilst others contain a keto group, 
those having the first character are called aldoses, and the others 
ketoses All sugars are colourless solids or syrups, which char on 
strong heating, they are soluble m water forming sweet solutions 
but difficultly soluble in alcohol Their solutions are optically 
active i € they rotite the plane of polarized light, the amount of 
the rotation being dependent upon the concentration temperature, 
tind in some cases on the age ot the solution (cf Glucose) The 
rotation serves for the estimation of sugar solutions (saccharimetry) 
Ihcv arc neutral to litmus and do not combine with dilute acids 
or bases, strong liases such as lime and baryta yield saccharates, 
whilst under certain conditions acids and acid anhydrides ma\ 
yield esters Sug irs are ilso liable to fermentation * Our knowledge 
of the chemical structure of the monosaccharoses may be regarded 
as dating from 1880 when Zinckc suspected some to be ketone 
alcohols for it was known that glucose and fructose, for example 
Ml Ided penta acetates and on reduction gave hexahydric alcohols 
w Inch when reduced by hydriodic acid gave normal and secondarv 
hexvlioihdc ihe facts suggested that the six carbon atoms 
lornitcl a chain and that a hydroxy group was attached to five 
of them lor it is veiy rare for two hydroxy groups to be attached 
to the same carbon atom Ihe reniiining oxygen atom is aldehydie 
01 ketoiiie loi the sugars combine with hydrocyanic acid hvdroxy- 
Icimim and phenylliydra/me The coriectnoss of this view was 
si ttlcd by Kiiiani in 1885 lie prepared the eyanhydnns of glucose 
and fructose hydrolyscel them to the corresponding oxy acids 
horn which the hydioxy groups were split out bv reduction, it 
w IS found that glucose yielded normal hept\hc acid and fructose 
me thylbutyliietic acid, hence glucose is an aldehyde alcohol 
C HjOH (CH 011)4 CHO whilst fructose is a ketone alcohol 
I II 01 1 (( 1 1 OH) j CO CII^OH ^ Kiliani also showed that arabmosc 
( H|^0„ a sugai found mcheiiygum w is an aldopeiiiosc, and thus 
indicated an extension of the idea of a ‘ sugar " 

J 5 cfore piocecdmg to the actual synthesis of thi sugais it is 
advisable to discuss their decompositions and tr msformations 

1 L>vanhydnns — The eyanhydrins on hydrolysis give mono- 
eirboxylic leids wliien yield Uctones, these compounds when 
i educed by sodium amalgam in sulphuiic acid solution yield a sugar 
eont lining one more carbon atom This permits the formation 
of a higher fiom a lower sugar (E Fischer) 

tH/)H CHoOn CHgOH CHpH 

CIIOH CHOH yCH CH OH 

(ClIOH)^ (CHOH)^ (CHOH)j (CH 011 )^ 

trtO CHOH CHOH “ CH OH “ 

CN \CO CHO 

Pentose Cyanhydrin -> Lactone Hexose 

2 Oximes — The oximes peimit the reverse change le the 
pissagc fiom a higher to a lower sugar Wohl forms the oxime 

ml convcits it into an acctylated nitiilc by means of acetic anhydride 
inel sodium acetate, iinmoniacal silver nitrate solution removts 
Jiydrocyanic acid and the resulting acetate is hydrolysed by acting 
with ammonia to form an amide, which is finally decomposed vMth 
sulphuric leid 

CHoOH CHgOH CHPH CHjjOH 

(CHOH), (CHOH), (CH 0 H )3 (CH 0 H )3 

CH OH CH OH CH OH CHO 

CHO CH NOH CN 

Hexose — > Oxime -> NitriK — > Pentose 

Kiiff effects the same change by oxidizing the sugar to the oxv-acid, 

‘ See Efementation , and for the relation of this property to 
stiueluro see Sterloisomerism 

- These formulae however reemire modification in accordance 
with the views of Lowry and E T Armstrong, wluch postulate a 
y oxulic structure (see Glucose) This however, docs not disturb 
the tenor of the following arguments 


and then further oxidizing this with Fenton's reagent, t e hydrogen 
peroxide and a trace of a ferrous salt 

C 4 H 304 (CH OH) CHO C 4 H 904 (CH OH) CO^H C4H3O4 CHO 
Hexose _> Acid Pentose 

3 Phenylhydvaztne Derivatives — Fischer found that if one mole- 
cule of phenylhydrazine acted upon one moleeule of an aldose or 
ketose a hydrazone resulted which in most cases was very soluble 
m water, but if throe molecules of the hydrazine reacted (one of 
which IS reduced to ammonia and aniline) in oluble crystalline 
substances resulted termed osazoncs which readily characterized 
the sugar from which it was obtained 

R R R 

CHOH -> CHOH CNNHPh 

CHO CH N NHPh CH N NHPh 

Aldose -> Hydrazont — Osazonc 

R R . R 

CO C N NHPh ^ C N NHPh 

CH^OH CH2OII CH N NHPh 

Kttosc Hydrazone Osazonc 

On warming the osazonc with hydrochloric icid the phcnylhydia- 
7ine residues are removed and an osone results which on reduction 
with zinc and acetic acid gives a ketose 

R R R 

CNNHPh CO CO 

CH N NHPh C HO CH^OH 

Osazonc ^ Osone ^ Ketose 

A ketose may also be obtained by reducing the osazone with zinc 
and acetic to an osamtne w Inch w ith nitrous acid giv es the ketose 

R R R 

C N NHPh CO CO 

CH N NHPh CHgNH^ CH„OH 

Osazonc Osaminc Ketose 

These reactions permit the transformation of an aldose into a 
ketose, the reverse change can only be brought about by reducing 
the ketose to an alcohol and oxidizing this compound to an aldehvdo 
It is scon tbcit aldoses and ketoses vihich differ stereochcmically 
m only the two final carbon atoms must yield tlie same osazone, 
and since </-mannose d glucose and cf-fructose do form the same 
osazonc. (d-glucosazone) differences either structural or stereochemical 
must be placed m the two final carbon atoms * 

It mav hero be noticed that in the sugars there are asymmetric 
carbon atoms and consequently optical isomers arc to be expected 
Thus glucose containing four such atoms can exist in 16 forms, 
and the retilization of many of these isomers by L hischer may be 
regarded as one of the most brilliant achievements m moclom chem- 
istry The gcncril principles of stereochemistry being discussed 
in Storeoisomcnsiu (5 v ) we proceed to tlic synthesis of glucose 
and fructose and then to the dcnv^ation of their configurations 
In 18O1 Butlerow olitaincd a sugar-hke substance methylenitan, 
by digesting tnoxymethylciie the solid polymer of formaldehvde 
with hme The W(>rk w«is repeated by O lx)ew who prepared in 
1885 a sweet unfermentablc syrup which he named formosc 
C„H,^0„ and later by^ using magnesia instead of hme he obtained 
the "fermentable methosc I iseher showed that methose was 
identical with the a acrose obtained by himself and Tafel m 1887 
by decomposing lerolein dibromide witli barvta and subsequently 
prepared by oxidizing glycerin with bromine in alkaline solution 
and treating the product vMth dilute alkali it 0° Glycerin appears 
to yield on mild oxidation an aldehyde CHjjOH CH(OH) CHO 
and a ketone CH^OH CO Cll^OIl and these condense as shown 
in the equation 

CHPH CH(OH) CHO i CHOH CO CHOH = 

CHpH CH(OIl) CH(OH) CH(OH) CO CHOH + HO 
The osazone prepared from a-acrose resembled most closely the 
glucosazonc yitUlcd by glucose mannose and fructose but it was 
optically inactive, ilso the ketose whirh it gave after treatment 
with hydrochloric acid and reduction of the osone was like ordinary 
fructose except that it was inactive It was surmised that a acrose 
was a mixture of dextro .md laevo fructose a supposition 
which was proved correct bv in indirect method The starting 
point was ordinary fe^) mannite (mannitol) CflHjP,, a naturally occur- 
ring hexahydne alcohol which only differed from a acritol the 
alcohol obtained by reducing o-acro .e with regaid to cmtical activity 
Manmtc on oxidation yields an aldose mannose (^^HijO,,, winch 


* To distinguish the isomerides of opposite optical activity it is 
usual to prefix the letters rf- and I but these are used only to indicate 
the genetic relationship, and not the character of the optical activity, 
ordinary fructose, for example being represented as rf-fructoso-^ 
although it exercises a laevorotatoi v power — because it is derived 
from rf-glucosc 
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on further oxidation Rives a mannonic acid C5H6(OH)fl CO^H, this 
acid rcadilv yields a lactone Als^) Kiliani found that the lactone 
denved from the cyanhydnn of natural arabinose (laevo) was 
identical with the previous lactone except that its rotation was 
equal and opposite On mixing the eslac tones and reducing 
{a f /)-mannitol was obtained, identical with o-acntol A separation 
of a acrose was made by acting with beer yeast which destroyed 
the ordinary fructose and left /-fructose which was isolated as its 
osazone Also {d -f- /) mannonic acid can be split into the d and / 
acids by fractional crystallization of the strychnine or brucine salts 
The acid yields on appropriate treatment, d mannose and rf-mannitc 
Similarly the / acid yields the lae\ o derivatives 

The next step was to prepare glucose This was effected in 
directly The identity of the formulae and osazones of rf-mannose 
and d glucose showed that the stereochemical differences were 
situated at the carbon itom adjacent to the aldehyde group 
Fischer applu d a method indicated by Pasteur m converting dextro 
into laevo tartaric acid, he found that both d mannonic and 
rf-gluconic acids (the latter is yiel 'ed by glucose on oxidation) were 
mutually convertible by heahng with quinoline under pressure at 
140® It was then found that on reducing the lactone of the acid 
obtained from d mannonic acid ordinary glucose icsulted 

Fischer s a acrose therefore led to the synthesis of the dextro 
and laevo forms of mannose, glucose and fructose, and these 
substances have been connected synthttically with many other 
sugars by mca is of his cyanhydnn piocess leading to highei 
sugars and Wohl and Ruff s proct sscs leading to lower sugars 
Certain of these relations arc here summarized (the starting substence 
IS m italics) — 

I Glucose <— \-aYahtyiOi,e /-mannose / mannoheptose , 
glucononose <— a-gluco-octose •<— o-glueoheptose ■<— d-glucose — > 

/ 8 -glucohcptose ^ gluco octose , 
d-mannose -> rf-mannoheptose -> manno-oetosc -> mannononose, 
d- glucose — > </-arabinose — > d erythrose 
Uglucose b arabinose /-erythrost 

Their number is further increased by spatial inversion of thcdicarb- 
oxylic acids formed on oxidation followed by reduction, for 
example rf- and /-glucose yield d and /-gulosc , and also by Lobry dc 
Bruyn and Van Ekenstein s discovery that hexoses arc transformed 
into mixtures of their isomers when treated with alkalis alkahne 
earths lead oxide &c 

Monosaccharoses 

Btose — The only possible biose is glyeollie aldehyde CIIO CH2OH 
obtamed impure by Fischer from bromaeetaldchyde and baryta 
water and crystalline by Fen ton by heating dihydroxy maleic 
acid with water to 60® It polymerizes to a tetrosc under the action 
of sodium hydroxide 

Tf loses — The trioses are the aldehyde and ketone mentioned 
above as oxidation products of glycerin Glyceric aldehyde, 
CHjOH CH(OH) CHO, was obtained pure by Vohlon oxidizing 
acrolein acetal CHj CH(OC2lIft)2, and hydrolysing Although 
containing an asymmetric carbon atom it has not been resolved 
The ketone dihydroxyacetone CH^OH CO CH^OH was obtained 
by Piloty by condensing formaldehyde with nitromethanc, reducing 
to a hydroxylamino compound which is oxidized to the oxime of 
dihydroxyacetone , the ketone is liberated by oxidation with bromine 
water 

CHO+CH3NO2 -» (CH.OH),C NO, (CHOH)^C NH OH 
(CHpH)2C NOH ^ (CHpH)/0 
The ketone is also obtainul when Bertrand's sorbose bacterium acts 
on glycerol, this medium also acts on other alcohols to yield ki toses, 
for example erythrite gives crythrulose, arabite arabinulose, manni- 
tol, fructose, &c 

Tetroses — Four active tetroses are possible, and three have betn 
obtained by Ruff and Wohl from the pentoses Thus Wohl pre- 
pared /-threose from / xylose and / erythrose from /-arabinose, and 
Ruff obtamed d- and /-erythrose from d- and /- arabomc acids, the 
oxidation products of d and /- ar ibinoses Impure inactive forms 
result on the polymerization of glycollic aldehyde and also on the 
oxidation of erythrite, a tetrahydne alcohol found in some lichens 
£/- Fry thru lose is a ketose of this seru s 

Pentoses —Eight stereoisomenc pentaldoses are possible, and six 
are known d- and / arabinose, d~ and /-xylose, /-ribose, and 
d lyxose Sehdbler discovered / arabinose in 1869, and regarded it 
as a glucose, in 1887 Kiliani proved it to be a pentose (/-Arabinose 
is obtained from d glucose by Wohl's method /-Xylose was dis- 
covered by Koch in 188O, its enantiomorph is prepared from 
//-gulose by Wohl's method /-Ribosc and (/-lyxose are prepared by 
m version from /-arabinose and /-xylose, the latter has also been 
obtamed from (/-galactose We may notice that the pentoses differ 
from other sugars by yielding furfurol when boiled with hydrochloric 
acid Rhami\osc or isodulcitc, a component of certain glucosidcs, 
fucose, found combined in seaweeds and chinovose, present as its 
ethyl ester, chmovite, in varieties of quina-bark, are methyl pentoses 
/-Arabinulose obtained from arabite and Bertrand *s sorbtum 
bacterium is a ketose 

Hexoses —The hexoses may be regarded as the most important 


subdivision of the monosaccharoses The reader is referred to 
Glucose and Fructose for an account of tht se substances The 
next important aldose is mannose (/-Mannose, first prepared by 
oxidizing (/-manmte, found in plants and manna-ash (Fraxtnus 
omus), was obtained by Tollcns and Gans on hydrolysing cellulose 
and by Reis from scminme (reserve cellulose), found m certain 
plant seeds, e g vegetable ivory / Mannose is obtained from 
/-mannomc acid Other forms are d- and /-gu lose, prepared from 
the lac?I,oncs of the corresponding gulonic acids, which are obtained 
from (/- and /-glucose by oxidation and inversion, d and /-idose. 
obtained by inverting with pyridine d- and / gulonic acids, and 
reducing the resulting idionic acids, d- and /- galactose, the fiist 
being obtained by hydrolysing milk sugar with dilute sulphuric 
acid, and the second by fermenting inactive galactose (from the 
reduction of the lactone of d, /-galac tonic acid) with yeast, and 
(/- and /-talose obtained by inverting the galactonic acids by pyridine 
into d- and /-talonic acids and reduction Of the k( toses, we notice 
(/-sorbose, found in the berries of mountain-ash, and (/-tagatoso, 
obtained by Lobry de Bruyn and van Ekenstein on treating galactose 
with dilute alkalis, hilose and / sorbose being formed at the same 
time The higher sugars call for no special notice 
Configuration of the Hexaldoses ^ — The plane piojcction of molecular 
structures which differ stereochemically is discussed under Stereo 
ISOMERISM in this place it sufficts to say that, sinct the terminal 
groups of th( hexaldose molecule are different and four asymmetric 
carbon atoms are present, sixteen htxaldoscs arc possible, and for 
the hexahydno alcohols which they yield on reduction, and the 
tetrahydne dicarboxylic acids which they giv( on oxidation, only 
ten forms are possible Employing tht notation in which the 
molecule is represented vertically with the aldihyde group at the 
bottom, and calhng a carbon atom 01 — according as the hydiogen 
atom is to the left or nght, tht possibk configurations arc shown in 
the diagram Tht grouping 01 the forms 5 to 10 with ii to 16 is 
designed to show that the pairs 5, ii for cxamjilc bccoint identical 
when the terminal groups are the same 



We can now proceed to the derivation of the stnictuicof glucose 
Since both (/-glucose and d- gulosc yield the same active ((/) sacchaiir 
acid on oxidation, the configuration of this and the corresponding 
/-acid must be sought from among those numbert d 5^-10 in the above 
table Nos 7 ancl 8 can be at once ruled out, however, as aeiels 
so constituted would be eiptically inactive and the saccharic acids 
arc active If the configuration of (/-saccharic acid were given by 
either 6 01 10, be wring m mind the relation of minneise tei glucose 
it would then be necessaiy to re pie sent (/-mannos iccharic aciel 
by either 7 or 8 — as the forms 6 and 10 pass into 7 and 8 on changing 
the sign of a tcrnunal grouj), but this cannot be done as mannosac- 
chanc acid is optically active Nos 6 and 10 must, m consequence, 
also be ruled out No 5, therefore, represents the configuration 
of one of the saccharic aciels, and No 9 that of the isomcndc of 
equal opposite rotatoi y power As there is no means of distinguish- 
ing between the configuration of a dextro- and laevo-modification, 
an arbitrary assumption must be made No 5 miy therefore be 
assigned to the (/- and No 9 to the /-acid It then follows that 
(/-mannose IS represented by No i, and /-mannose by No 4, as man- 
nose IS produ(xd by reversing tlio sign of the asymmetric system 
adjoining the terminal COH group 

It remains to distinguish between 5 and 11,9 an<l 1 5 as rt presenting 
glucose and gulose To settle this point it is necessary to consider 
the configuration of the isomeric pentoses — arabinose n<l xylose — 
from which they may be prepared Arabinose being convertible 
into /-glucose and xylose into /-gulose, the alternative formulae to be 
considered are — 

CHo(OH) d- COH 

CH«(OH) + + 1- - COH 

^ The following account is mainly from H E Armstrong’s aiticle 
Chemistry in the loth edition of this Encyclopaedia, the representa- 
tion differs from the projection of Meyer and Jacobsen 
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If the asymmetric system adjoimng the COH gioup, which is that 
introduced in synthesizing th( hexose from the pentose, be eliminated, 
the formulae at disposal for the two pentoses are 

CH (OH) COH 

CH 2 ( 0 H) 4 - COH 

When such compounds arc converted into correspondmg dibasic 
acids, COgll ECH(0H)]3 COgH, the number of asymmetric carbon 
atoms becomes reduced from three to two, as the central ^larbon 
atom IS then no longer associated with four, but with only three 
difftnnt radicles Hence it follows that the “ optical ** formulae 
of the acids derived from two pentoses having the configuration 
givtn alxive will be 

CO^H - 0 — COgH 
. CO,H + 0 - COgH, 

and thit consequently only one of the acids will be optically active 
As a matter of f ict, only arabinose gives an active product on oxida- 
tion, it IS, thtrtfore to be supposed that arabinost is the 

compound, and t oust (pic ntly 

CH (OH) h COH = /-glucose 

CH2(0H) 4 COH == /-gulose 

When xylose is combined with hydrocyanic acid and the cyanide 
IS hydrolysed, together with /-gulonic acid, a second isoinenc acid, 
/-idonic acid, is produced, which on reduction yields the hexaldose 
/-idosc When /-gulonic acid is heated with pyridine , it is convertt d 
into /-idonic acid, and vice versa , and (/-gulonic acid may in a 
similar minncr be ermverted into (/-idonic acid, from which it is 
possible to prepare (/ idost It follows from the manner in whu h 

/-idose IS produced th it its configuration is CH2(OH) H j-COH 

The r( mulling aldohexoscs (Jiscovcrcd by Fischer are denv(d 
from (/-g il ictose from milk sugar When oxidi/ed this aldohexosc 
is first converted into the monobasic galac tonic acid, and then into 
dibisic mncic acid, the latter is optically inactive, so that its 
configur ition must be one ol those given in the sixth and seventh 
columns of tlu table On reduction it yields an inactive mixture 
of galactonic acids, somt molecules being attacked at one end, as 
it were, and tin equal number of others at the other On reducing 
the Ketone prepared from the inactive acid an inactive g ilaetose is 
obtained from which / galactose may be septirtited by fermentation 
Lastly, wh« n (/-galactonic acid is heat^-d with pyridine, it is con- 
verted into talonie acid, which is reducible to talose, an isomerido 
bearing to galactose the same i elation that maiino^'C be 'rs to 

glucose It can be shown that (/-galactose is CIL(OH) -1 1 — COH, 

and hence (/-talose is CH2(OH) 1 - 4 - + COlf 

The configurations of" the penta and tetra aldoses have been 
di termined by similar arguments, and those of the ketoses can be 
deduced from the aldoses 

Di saccharoses 

Ihe disaceharoses hwe the formula Cj H^Oji and are character- 
ize (1 by yielding unde r suitable conditions two molecules of a hexose 
Ci^H^Oi, 4- H^O - t ,}Hj 0„ 4- CJIigOg The hexoses so obtained 
are not necessarily identical thus cane sugar yields (/-glucose and 
(/fructose (invert sugar) milk sugar and melibiose give c/ glucose 
iiid (/-galactose, whilst maltose yields only glucose Chemically 
they aiiptai to be ether anhydrides of the hexoses, the union being 
( Ifeeted by the aldehydi or alcohol groups, anej m consequence 
they ire related to the ethers of glucose and other hexoses, t e to 
the alkyl glueosides Caiit siig ir has no reducing power and does 
not form an hyelrazonc or osazont, the other varieties, how'ever, 
reduce Fehling s solution and form hydrazonts and osazones, 
behaving as aldoses, le as eonbiining the group CH(OH) CHO 
Ihe relation of the dis iccharoses to the a and fi-glueoside^ was 
established by T F Armstrong {Journ them boc , 1903, 85, 1305), 
who showed that cane sug ir and maltose were o-glucoside^s, anel 
rafiinose an o-glucosidc of melibiose These anel other consideia- 
tions have led to the proposal of an alkylen oxide formula for glucose, 
first proposed by Tolle ns, this view, which has be^en mainly developeel 
by Armstrong and Fischer has attained general acceptance (sec 
(xLUCOsE and Glucosiiu) Fischer his proposed formulae for 
the important disacchp loses, anel in conjunction with Armstrong 
deviseel a method fui determining how the mok'cule was built up, 
by forming the osunc of the sugar and hydiolysing, whereuiion 
the hexosone obtained indicates the aldose pait of the molecule 
Lactose is thus found to be glucosido-galactose and mehbiose a 
galactosido-glucosc 

Several dis«iccharoses have been synthesized By acting with 
hydrochloric acid on glucose Fischer obtained isomaltosc, a di- 
saecharose very similar to maltose but differing in being amorphous 
and unfermcntable by yeast Also M.irchlcwski (in 1899) synthe- 
sized cane sugar from potassium fructosate anel acctochloro- 
glucosc, and after Fischer discovered that acetochlorohexoses 
readily resulted from the interaction of the hexose penta-acetates 
and lujuid hydrogen chloride, several others have been obtained 
Cane sugar, saccharose or saccharobiose, is the most important 
sugar, its manulacturc is treated below Wlien slowly crystallized 
it forms large moneichnic prisms which are readily soluble in water 
but difficultly soluble in alcohol It melts at 160®, and on cooling 
sohdiiies to a glassy mass, which on standing gradually becomes 
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opaejue and crystalline When heated to alxiiit 200° it yields a 
brown amorphous substance named caramel used in colourmg 
liquors &c C^oncentrated sulphuric icid gives a black carUm- 
accous mass, boiling nitric acia oxidizes it to d saccharic tartane 
and oxalic acids, and when heated to lOo® wath aietic anhydride 
an octa-acetyl ester is produced Like glucose it gives saccliarites 
with hme baiyta and strontia 

Milk sugar lactose lactobiosc C,2Ha20ii found in the mdk of 
mammals in the amniotic liquid 01 cows, and as a pathological 
secretion is prepared by evaporating whey and purifying the 
sugar which separates by crystallization It forms hard white 
rhombic prisms (wnth IH ()) which become anhydrous at 140® 
and melt with decomposition at 205® It reduces ammoniacal 
silver solutions m the cold and alkaline copper solutions on boiling 
Its aqueous solution has a faint sweet taste ind is dextro-rotatory 
the rotation of a fresh solution being about twice that of an old one 
It is difficultly fermented by yeast, but readily bv the lactic acid 
bacillus It is oxidized by nitnc acid to (/-saccharic and mucic 
acids , and acetic anhydride gives aft octa acetate 

Maltose malt sugar, maltobiose C, H^O„, is formed together 
with dextrine, by the action of malt diastase on starch, and as an 
mtormediato product m the decomposition of starch by sulphuric 
acid, and of glycogen by fermenU It forms hard crystallme 
crusts (with iHyO) nuide up of hard white needles 

Less important disaceharoses are Irehalose or mycose 
(4on220ij 2II0O found m various fungi e g Boletus edults in the 
Oficnhil Irehala and m ergot of rye , melibiose Ci^H^Ou formtd 
with fructose on hydrolysing the tnsaceharose melitose (or raffinose) 
5H^0 which occurs in Australian manna and in the 
molasses of sugar nunufiieture , touranose formed with 

(/-glucose and gal ictost on hydrolysing another trisaccharose 
melizitose 2 H _0 which occurs in Pinus larix and in 

Porsun manna, and agavose CjaH^aO^, found in the talks of 
Agave ameriLana (X ) 

SucxAR Manufacture 

Sugar-cane is a member of the grass family, known botani- 
( ixWy Saccharuni ojjuinarum^ the succulent stems of which 
are the source of cane sugar It is a tall perennial grass-like 
plant, giving off numerous erect stems 6 to 1 2 ft or more m 
height from a thick solid jointed root-stock The stems are 
solid and marked with numerous shining, polished, yellow, 
purple or striped joints, 3 m or less in length, and about i J in 
thick They are unbranchtd and bear in the upper portion 
numerous long narrow grass-hke leaves arranged in two rows, 
the leaf springs from a large sheath and has a more or less 
spreading blade 3 ft in length or longer, and 3 in or more wide 
The small flowers or spikelcts are borne in pairs on the ultimate 
branches of a mueh branched feathery plume-hke terminal 
grt) inflorescence, 2 ft or more long Production of flowers 
is uncertain under cultivation and seed is formed very rarely 
The plant is readil> propagated by euttmgs, a piece of the 
stem bearing buds at its nodes will root rapidly when placed 
in sufficiently moist ground The sugar-cane is widely cul- 
tivated m the tropics and some sub-tropical countries, but is 
not known as a wild plant Its native country is unknown, 
but it probably originated in India or some parts of eastern 
tropical Asia where it has been cultivated from great antiquity 
and whence its cultivation spread westwards and eastwards 
Alphonse de Candolle {Origin of Cultivated Plants, p 158) points 
out that the epoch of its introduction into different countries 
agrees with the idea that its origin was in India, Cochin-China 
or the Malay Archipelago, and regards it as most probatile that 
its primitive range extended from Bengal to Cochin-China 
The sugar-cane was introduced by the Arabs in the middle 
ages mto Egypt, Sicily and the south of Spain where it 
flounshed until the abundance of sugar in the colonics caused 
its cultivation to be abandoned Dom Enrique, infante of 
Portugal, surnamed the Navigator (1394-1460) transported it 
about 1420, from Cyprus and Sicily to Madeira, whence it was 
taken to the Canaries m 1503, and thence to Brazil and Hayti 
early in the i6th century, whence it spread to Mexico, Cuba, 
Guadeloupe and Martinique, and later to Bourbon It was 
introduced into Barbadoes from Brazil in 1641, and was dis- 
tributed from there to other West Indian islands Though 
cultivated in sub-tropical countries such as Natal and the 
southern states of the Union, it is essentially tropical in its 
requirements and succeeds best m warm damp climates such as 
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Cuba, British Guiana and Hawaii, and in India and Java in 
the Old World The numerous cultivated varieties arc dis- 
tinguished mainly b> the colour oflhe intemodes, whether yellow, 
red or purple, or striped, and b> the height of the culm Apart 
from the sugar-cane and the beet, which are dealt with in detail 
below, a brief reference need only be made here to maple sugar, 
palm sugar and sorghum sugar 

Maple Sugar — Ihis is derived from the s,ip of the rock or siigai 
maple ( icer saccharinum) a large tree growing in C^anada and th( 
United States 

The sap is collected in spnng just before the foliage develops 
and IS procured by making a notch or boring a hole in the stem ot 
the tree about 3 ft from the ground A tree mav yield 3 gallons 
of juice a day and continue flowing for six weeks, but on an average 
only about 4 lb of sugar arc obtained from each tree 4 to 6 gallons 
of s ip giv mg I lb of sugar The s«ip is purified and concentrated 
in a simple manner the whole work being earned on by farmers 
who themselves ust much of the product for domestic and culinary 
jiumoses 

Palm Sugar -That which comes into the European market as 
jaggery or khaur is obtained from the saji of several palms the 
wild date {Photnix svlvatris) the palmyra {Boratisus fiabelltfer) 
the coco nut {Cocos nucifira) the gomuti {Arenga saccharifera) 
and others The principil source is Phoeyux sylvestns which is 
cultivited in a portion of the Ganges villey to the north of Calcutta 
The trees are ready to yield sap when five years old, at eight years 
they are mature and continue to give vn innual supply till they 
reach thirty years The collection of the sap (toddv) begins ibout 
the end of October and continues dunng the cool season, till the 
middle of February The sap is drawn off fiom the uppei growinc^ 
portion of the stem anel altogether an aveiage tree will run in a 
season 350 lb of toddy from which about lb of 1 iw sugar — jaggery 
— is maele by simple anel rude processes Jaggciy'' pioduction is 
entirely' in native hands and the greatci p irt of the amount mule is 
consumed loe dly , it only occasionally le ichcs the Euuipe an marl et 

Sorghum Sugar — -The stem of the Guine i corn or sorehum 
{Sorghum saocharatum) has long been known in China as a source 
of sugar The sorghum is hardier than the sugar-cane, it comes 
to maturity m a season and it retains its maximum sugar content 
i considerable time giving opportunity for leisurely liarvosting 
The sugar is obtained by* the same method as cane sugar 

Cane Sugar Manufacture — The value of sugar-canes at a 
given plantation or central factory would at first sight appear 
Commercimi ^0 vary directly as the amount of saccharine con- 
Vaiuesof taincd in the juice expressed from them vanes, 
Sajr«r-c«iiM and if canes with juice indicating 9° Beaume Ik 
made a basis of value or worth, say at los per ton, then cancs 
with juice indu-atmg 

in degrees Bcaumd 10'’ 9 8 7 6® 

and cont imng 111 

sugar 18 05^0 1023% 1442% 1261% 10 80^0 

w ould be w orlh per 

ton 10/- 8/10I 0/8 

But this IS not an accurate statement of the commenial value 
of sugar-canes — that is, of their value for the production of 
sugar to the planter or manufacturer— because a properly 
equipped and balanced factory , capable of making 100 tons of 
sugar per day, for 100 days’ crop, from cancs giving juice of 
9° B , or say 10,000 tons of sugar, at an aggregate expenditure 
for manufacture {t e the annual cost of running the factory ) 
of £3 per ton, or £30,000 per annum, will not be able to make 
as much supr per day with canes giv mg juice of B , and will 

make still less if they yield juice of only 6^" B In practice, 

the expenses of upkeep for the year and of manufacturing the 
crop remain the same whether the canes are rich or poor and 
whether the crop is good or bad, the power of the factory being 
limited by its power of evaporation For example, a factory 
able to evaporate 622 tons of water in 24 hours cxiuld treat 
1000 tons of cancs yielding juice of 9“ B , and make therefrom 
100 tons of sugar in that time, but this same factory, if supplied 
with canes giving juice of 6 ° B , could not treat more than 
935 tons of canes in 24 hours, and would only make therefrom 
62 2 tons of sugar 

The following table may be useful to planters and central factory 
owners It shows the comparativ'^e results of working with juico 
of the degrees of density mentioned above under the conditions 
described for one day of 24 hours, and the real value as raw material 
for manufacture, of cane giving juice of 6° B to 10® B with their 
apparent value based solely on the percentage of sugar m the juice 


The cancs in each case arc assumed to contain 88°/o of juice and 12 % 
of fibre and the extraction bv milling to be 75% of the weight of 
canes — the evaporative power of the factory being equal to O22 
tons per 24 hours Ihe factorv expenses are taken at ^30,000 per 
annum or £3 per ton on a crop of 10 000 tons (the sugar to cost 
£8 per ton all told at the factory) — equivalent to £300 per dav lor 
the 1 00 working days of crop time 
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Fmt it IS obvious that it would not pav a planter to sdl cancs at 
4s 2^d a ton instead ot at los a ton anv' more than it would p i\ 
a factory to make onlv' (>2 2 tons ol sugar in 24 hours or 0220 tons 
in the crop of loo days, instead of 10 000 tons Hence arises the 
imperative necessity ot good cultivation by the pUnter ind of 
ciicumspection m tlu purchise and acceptance ot canes on the part 
of the manufacture! 

The dot ills of manufacture of sug ir Iroiii cams and of sugar 
from beetroots diff( r butthirearc hvi ojx latious in th( pioduction 
of the sug u ot commerce trom either material winch arc common 
to both processes 1 heso are — 

1 Ihe extraction of the jiiicc 

2 The punfication or defecation of the pucc 

3 The evaporation of the juice to syiiip point 

4JlThe concentration and crystallization of the syrup 

5 The curing or pieparation of the ciystds loi the maiket by 
separating the molasses from them 

Lxtraction of Juice — The juice is extracted fiom cancs bv squeezing 
them between lollcis In India at the picsent day tlu re arc thou- 
sinds of small mills worked by hand through which _ . 

the pc isant cultivators pass their cincs two or three - 
at a time squeezing the m a little ind cxtrac ling per- ^ reasure 
haps a fourth of their weight in juicc, from which they make a 
substincc resembling a dirty sweetmeat rather tlun sugir Tu 
B irbadoes there aie still many estates making food Ma:>cabido 
sugar, but as the juice is extracted from the canes by windmilK 
and then concentrated in open kettles huated bv direct fire, the 
financial results arc disastrous since nc irly half the vai Id obtainabk 
from the c incs is lost In the best organized modern cane sugar 
estates as much as 12 of the weight of tlie canes treated is obtained 
m crystal sugar of high jKilanzing power although in Louisiana 
where cultivation ind manufacture aie alike most cirefully ind 
admirably earned out the >ield in sugar is only about 7 % of the 
weight of the cancs and sometimes Init seldom as much as 0% 
This is due to conditions of climate, which are much less favourable 
for the formation of saccharine in the canes than m Cubi Tht 
protection allordcd to the planters bv their governmmt however 
enables them to puisne the industry with ce)nsnlciablc piolit 
notwithstanding the poor return for their labour m v Icable pioduee 
As an instance of the influence of climatic conditions combined 
with high cultivation the cane lands of the S indwich Isl uids mav 
be cited Here the tropical heat is tempeied by constant trade 
winds there is perhet immunity from hurricanes the soil is peculi 
arly suited for cane-growing and by the use of specially j)reparc<l 
fertilizers and an ample supply of water at command for 11 ngation 
the land yields from 50 to 90 tons of canes per acre from which 
from 12 to 14% of sugar is produced To secure this maivcllous 
return with an annual rainfall of 26 in as much as 52 000 000 
gallons of water arc pumped per 24 hours from artesian wells on 
one estate alone With an inexhaustible supply of irrigation watei 
obtainable, there is no reason why the lands in Upper Egypt, it 
scientifically cultivated and managed should not yield as abund«intlv' 
as those m the Sandwich Islands 



SUGAR 


37 


In the Pans Exhibition of 1900 a cane-c^ushln^? mill was shown 
with three rollers 32 in in diameter by ()0 in long It is 
driven by a powerful engine through triple gearing of 42 to i and 
speeded to have a surface velocity of rollers of 15 ft 9 in per 
minute This mill is guaranteed to crush thoroughly and efficiently 
from 250 to ^00 tons of canes m 24 hours In Louisiana two mills 
set one behind the other each with three rollers ^2 in in diameter 
by 78 in long and driven by one engine through gean|ig of 15 
to I, are speeded to have a surface \eloeity of rollers of 25 ft 6 in 
per minute (or (>o% more than that of the French mill described 
above), and they are eltieiently crushing goo to 1200 tons of 
canes in 24 hours In Australia Demi 1 an Cuba Java and Peru 
double crushing and maceration (first used on a commerciil scale in 
Demcrara by thtj late Hon William Russell) have beui generally 
adopted, and in many places, espeeiallv in the Sandwich Islands 
triple crushing (/ e passing the canes through three consecutive 
sets of rollers in order to extract everything possible of extraction 
by pressure) is employed In the south of Spain in some favoured 
spots where sugar canes can be grown they art submitted even to 
lour successive crushings 

It has been found m practice advantageous to ]>reparc the cincs 
foi crushing in the mills as above deseiibcd by pissing them 
through a pair of preparing rolls whieli ire giooved or indented 
in such manner as to draw in and fhitten doun the canes no 
matter in which way they aie thrown or heaped upon the eane- 
eainer and thus prepare them for feeding the first mill of the senes, 
thus tht work of crushing is carried on uninternnptedly and without 
constant stoppages from the mills choking as is oiten the ease whtn 
the feed is heavy and the c ines ire not picp lud 

Although it cannot be sud that an> one sv'.tcm of extiaction is 
the best lor all places, yet the following eonsidci itions are of general 
application — 

a Wluitcvci pressure be brought to bear upon it the vegetable 
01 woody hbie of eiushed sugar canes will ho’d and retain for thi 
mnnu nt a qu intity of moisture ec[u il to its own weight 
and m prietiee 10 % inoie than its own weight, or in 
Lrus ng othci words 100 It) of the best crushed imgass will 
consist of 47 02 lb of fibre ind 52 lb of moi tun th it is wiUi 
with sugar in solution or juice 

h Lanes vary very mueh m respvet of the qu ility and also as 
to the quantity of the juieo thty eontiin Ihe quintity of the 
juiec IS the test to which reeouise must be had in judging the elh 
eieney of the extraction while the qu ihty is the main factor to 
be tikeii into account with rcg ird to the lesults of subsequent’ 
inanuiaetuie 

1 or the ajijilie ition of the foregoiiv' consider itions to practice 
the subjoined tiblc has been prepired It shows the greatest 
quantity of jmee th it miy be expressed liom eanes, according to 
the different proportions of fibre they contain, but without employing 
maceration or imbibition, to whuh processes relereiiec is made 
hereafter The percentages are peicentagcs of the origin d weight 
of the unciushed canes 
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m eanes 

Pe ret nt ige of juice 
in canes 

Percentage of juice 
retained m me- 
gass 

Percentage of m ixi- 
mum expresj>ion 

Percentage of bt st 
aveiage exjjres- 
sion, in pr letiee 

Percentage of juice 
le ft in me gass, m 
I pr ictie t 


Per 

cent 

Per 

cent 

! Per 

1 cent 

10 

II 

12 

90 

89 

88 

lu 

II 

! 

80 

7 ^ 

79 

79 

70 9 

71 ^ 

1 1 

T_ 1 



Per 

cent 

Per 
ct nt 

Per 

Cent 


14 

15 

^7 

80 

85 


1 

14 

15 

74 

72 

70 

72 9 

70 0 

08 5 

1 f f 

A54 

b. 5 


Ihe British (lUiana Planters' Associ itie>n ippomted a sub eoiu- 
mittee to report to the West India Commission on the manufaeture 
of sugar, w ho stated the following — 

With canes containing 12% fibre the ftillowing percentages ol 
bug ir are extr leted from the eanes m the form of juice — 


Single e rushing 
Double ci ii hing 
Double crushing with 12 ' 


, ehlution 


Triple crushing with 10 dilution 
Diffusion with 25 % dilution 
These results arc equivalent to 

()0 88 % extiaction for single crushmg 
74 So % „ double crushing 

77 44 % ,, double crushing w ith 1 2 

79 20 „ triple 10 

h-J 7-2 % ,, „ diffusion with 25 


70 % 

88 % 
90 % 

94 % 


, dilution 


To prevent the senous loss of juicc left in the megass by even 
the best double and triple crushing maceration or imbibition was 
introduced The megass coming from the first mill 
was saturated with steam and water, in weight equal 
to between 20°^, and and up to 40% of the original . 
weight of the uncrushed canes Consequently, after 
the last crushmg the mixture retained by the residual megass was 
not juice, as was the case when crushing was employed without 
maceration, but juice mixed with water, and it was found that the 
loss in juice was reduced by one half A further saving of juice 
was sometimes possible if the maikct prices of sugar were such <is 
to compensate lor the cost of cvajjonting an increased quantitv 
of added witer, but a limit was imposed by the fact that water 
might be used in excess Htiue in the latest designs for large 
factories it has been proposed that as much normal juice as can lx 
extracted by double crushing only shall be treati d by itself, and that 
the megass shall thin be soused with twiee as much water as there 
is juice remaining in it, after whinh, on being subjected to a third 
eiushmg, it will yield a degradul juice, which would dso be treated 
by itself It is found that in reducing the juice of these two quahtics 
to syrup, fit to pass to the vacuum pans for cooking to crystals, 
the totil iinount of evaporation from the degraded juice is about 
hilf tint n quirt d from the norm il juice produced by double 
Cl ushmg 

(ill at improvements have been made in the means of feeding the 
mills with canes by doing away with hand libour and substituting 
mechanical feeders or rakes, which by means of a « - . . 

simpli stiam driven mechanism will rake the canes , 
iioin the cane waggons on to the lant earners By 
the adoption of this system m oni laige plantation 
111 the Wist Indies, crushing upwards of 1200 tons of canes per da^ 
thi labour of sixty-lour hands was dispensed with, and was thus 
I m L(l( av ill ible for employment m the fields In Louisiana the 
use of iiieeh imeal ficders is almost univtrsal 

With a view ol sift guarding themselves from breakdowns caused 
1)\ the me quality of feeding, or by the action of malicious persons 
introducing fon ign substances, such as crowbars, bolts dc among 
the cam s, and so into the nulls, m iny jilantcrs have adopted st> 
i died hydraulic attachments, applied either to the megass roll 
01 the top loll beoinngs Ihise attaelunents first invented by 
lireimah Howard, and described 111 the United States Patent Journal 
in 1858, art simj^ly hydraulic rams fitted into the side or top caps 
ol the mill, and i)ressmg against the side or top brasses in such 
a manner as to allow the sitlt or top roll to move away from the 
other lolls while an accumulator weighted to any dc^sircd extent, 
ketps a eon^tint prtssure on each of the rams An objection to 
the top cap iiiangcmenl is, that if tht volumt or feed is large enough 
to hft the top roll iiom tlx cine roll it will simultaneously lift it 
from the megiss roll, so tlu I the megass will not be as well pressed 
IS it ought to bt and an objection to the side cap arrangement 
on tht mtgiss roll as well is to tlie top cap arrangement is that in 
' else more eanes eu feil m at one end of the rolls than at tlie other, 

I the roll will be pushi d out f.irtlur at one end than at the othtr 
' and though it may thus avoitl a breakdown of the rolls, it is apt, 
in so doing to bieak the ends off the teeth of the crown wheels 
by putting them out of line with one another The toggle-joint 
attachment which is an extremely ingenious way of attaining 
the same eml as the hydraulic attachments, is open to the same 
objections 

Extraction of cant* puee by dilliisioii (a j)roeess more fully de 
scribed untie r the head of beetroot sugar manufacture) is adopted 
in a few pUntabons m Java and Cuba, m Louisiana _ 
and tlu Sandwich IsluxK aiul in one or two 

in Egypt but hithiito txeijit under exceptional®^ rruaion 
eonditions (as at Ask i, in the Madras Piesidency, where the 
local price foi sugir is three 01 four times the London price), it 
would not se*ein to offer in> substantial advantage over cfouble or 
triple crushmg With the latter system practically as much sugar 
IS obtaiiietl fiom the cants as by difiusion, and the resulting megass 
furmsh^s, in a well-appointt tl factory, sufficient fuel for the crop 
With tlifinsion however, m adilibon to the strict scientific control 
neecssiry to secuie tin benefits of the pioccss, fuel — that is, coal or 
wood — has to be provided lor tht working off of the crop, since the 
spent ehqis 01 slices from the dilliiseis are useltss for this purjnise, 
although it IS tuie that in some plantations the spent chips have 
to a certain extent bei n utili/td as fuel by mixing thini with a 
porbon of the molasses whuh otherwise would have been sold or 
converted into rum Tht l>est results from extraction by diffusion 
hive been obtaiiutl in Java, where there is an abundance of clear, 
good water but in the Sandwich Isl inds, and m Cuba and Demeiara, 
diffusion has been abandoned on several well mounted estates and 
leplaced by double and tnple crushing, and it is not hkcly to be 
lesorted to again as tlic extra cost of working is not compensated 
by the slight increase of sugar produced In Louisiana diffusion 
is successfully worked on two or thrte large estates but the general 
lx)dy of planters are shy of using it, although there is no lack of 
I w iter the Mississippi being near at hand 

Puripcation — The second optrabon is the coagulation of the 
albumen, and the sepirabon of it with other unpunbes from tho 
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juice which holds them in suspension or solution The moment 
the juicc IS expelled from the cells of the canes chemical inversion 
commences and the sooner it is stopped the better This is effected 
b> the addition of lime to neutralize the free acid As cold juice 
has a greater affinity for lime than hot juice, it is best to treae the 
]uic< w ith lime when cold This is easily done in liming or measuring 
tanks of known capacity, into which the juice is run from the mill 
The recjuisitc amount of milk of lime set up at io° Beaum6 is then 
added Cnam of lime of 17° Beaum6 is sometimes used, but the 
weaker solution is preferable, since the proper proportion is more 
easily adjusted In Denierara and othir places the juice is then 
heated under pressure up to 220° F to 250^ F for a few moments, 
on its way to a sttam and jnice separator, when the steam due to 
tin superheated juice flashes off, and is eithtr utilized for aiding 
tht steam supplied to the multiple effect evaporators, 
Subaldlag Seating cold juice on its way to th( main htater, 

Tmaks jg allowed to escape into the atmosphere The 

boiling juice is run down into subsiding tanks, where it cools and 
at th( same time the albumen, which has been suddenly coagulated 
by momentary exposure to high temperaturf, falls to tht bottom 
of the tank, carrying with it the vegetable and other matters which 
were in suspension in the jiiicc After reposing some time, the 
clear juice is carefully decanted by means of a pipt fixed by a swivel 
joint to an outlet m the bottom of the tank the upper end of the 
pipe being always kept at the surface of the liejiior by a float attached 
to it Thus clear liquoi alone is run off and the mud and cloudy 
liquor at the bottom of the t ink are left undisturbed, and discharged 
separately as reepiired 

In Australia a continuous juiet sepirator is generally used, and 
preferred to ordinary subsiding or filtering tanks It is a cylin- 
elncal vessel about O ft eltep fitted with a conical 
Coatlauoma j-jQ^^om of about the same depth Such a vessel is 
Juice conveniently made of a diameter whie h will give the 

Separator cylindrical portion suflicitiit capacity to hold the juice 
txpressed from the cane, mill in one hour Iho hot liquor is con- 
ducted downwards m a continuous steady stream by a central pipe 
to eight horizontal branches, from which it issues into the separator 
at the level of the junction of the cylindrical and conical portions 
of the ve*ssel Since the specific gravity of hot lupior is less than 
that of cold liquor, and since the specific gravity of th< scum and 
particles of solid matter in suspension varies so slightly with the 
temperature that practically it remains constant, the hot liquor 
nsc»s to the top of the vessel and the scums and partielcs of solid 
matter in suspension separate themselves from it and fall to the 
bottom By the mode of admission the hot lupior at its entry is 
distnbuted over a large area relatively to its veilume and while 
this IS nexjessarily effected witli but little elisturbance to the contents 
of the vessel a very slow velocity is ensured for the current of 
ascending juice In a continuous separator of which the cylindrical 
portion measures 13 ft in eharncter and ft dccjp (a suitable 
size for treating a juice supply of 4000 to 4500 gUlons per hour), 
the upward current will have a velocity of about i in per minute, 
and it IS found that all the impuntics have thus amjile time te> 
separate themselves The clear juice vehen it arrives at the top 
of the separator flows slowly over the level eelges of a Ceos'* e^nal 
and passes in a continuous stream to the service tanks of the evapo- 
rators or vacuum pan The slojnng sides of the conical beittom 
can be freed from the coating of scum which forms uiion them every 
two or three hours by two rotatory scrapers, formed of L-irons, 
which can be slowly turned by an attendant by means of a centril 
shaft provided ivith a suitabh handle The scums then settle 
dovMi to the bottom of thi com, whence they arc run off to the 
scum tank Fvery twenty-four hours or so the flow ot juict may 
be conveniently stopped, and, after all the impurities have subsided, 
the superincumbent clear liquor may be decanted by a cock placed 
at the side of the cone for the purpose, anel the vessel may be washed 
out These separators are carefully protected by non conducting 
cement and wexid lagging an<l arc closed at the top to prevent loss 
of heat and they will run for ininy heiurs without requiring to be 
changed, the duration of the run <le pending on the ejuahty of the 
liquor treate d anel amount of impuntie s therein Smaller scjiarators 
of the same construction are used for the tre atment of syrup 

In Cuba, Martinique, Peru and elsewhere the old-fashioned 
double bottomeel defecator is used, into which the juice is run 
direct, and the re limed and heated 1 his elefecator is 
^ubie- made with a hemispherical copper Ixittom placed m 
Defecators outer cast iron casing, which forms a steam jacket, 
and IS fitted with a cylindrical curb or breast above 
the bottom If double lx>ttomcd deft tutors are used in sufficient 
number to allow an hour and a half to two hours for making each 
defecation and if they are of a size which permits any one of them 
t() be filled up by the cane mill with juice in ten to twelve minutes 
they will make as jierfect a defecation as is obtainable by any known 
system, but their employment involves the expenditure of much 
high pressure steam (as exhaust steam will not heat the juice quickly 
enough through the small surface of the hemispherical inner bottom) 
and also the use of filter presses for treating the scums A great 
deal of skilled superintendence is also required and first cost is 
comparatively large When a sufficient numlier are not available 
for a two hours defecation it is the practice in some factoiics to 


skim off the scums that rise to the top and then boil up the juice 
for a few minutes and skim again and, after repeating the operation 
once or twice to run off the juice to separators or subsiders of any 
of the kinds previously described In Java and Mauritius where 
very clean canes are grown, double-bottomed defecators are generally 
used and to them perhaps as much «is to the quality of the canes 
may be attributed the very strong fine sugars made in those islands 
They aitd also employed in Egypt being remnants of the plant 
used m the d lys when the juice passed through bone black before 
going to the evaporators 

A modification of the system of double bottom dt fecators has 
lately been introduced with considerable success in St Domingo 
and m Cuba by which a continuous and steady dis 
charge ot clear defecated juice is obtained on the ont 
hand and on the other a comparatively hard dry cake ^cation 
of scum or cachaza and without the use of filter presses These 
results arc brought about by adding to the cold jiiiec as it 
comes from the mill the proper proportion of milk of lime set 
up at 8° B and then delivering the limed juice in a constant, 
steady stream as near the bottom of the defecator as possible, it 
IS thus brought into immediate contact with the heating suiface 
and heated once for all before it ascends with the rtsult of avoid- 
ing the disturbance caused in the ordinary defecator by pouring 
cold juiee from above on to the surface of the heated juice and so 
establishing down-currents of cold juice and up currents of hot juice 
In the centre of the defecator an open topped cylindrical vessel is 
placed, with its bottom about b in above the bottom of the 
defecator and its top about 12 in below the top of the defecator 
In this vessel is jil iced the short log of a draw off siphon reaching 
to nearly the bottom The action of the modcnitc htal 210“ 1 , 
on the limed juice causes the albumen in it to coagulatt , this rising 
to the surface collects the cachazas which form and float thereon 
Iho clear juice in the meantime flows over the edge of the cylindri- 
cal vessel without disturbance and finds its way out by the short 
log of the siphon and so passes to the canal for collecting the 
defecitcd juicc 1 he admission of steam must be regulatcxl with 
the greatest nicety so is to maintain an equable temperature 
208° to 210° F hot enough to act upon the albumen and yet not 
enough to cause ebullition or disturbance in the juice and so prevent 
a proper separation of the cachazas This is attained by the aid 
of a copper pipe 4 in in diameter which follows the curve of the 
hemispherical bottom and is fitted from one side to the other of 
the defecator , one end is entirely closed and the other is connected 
by a small pipe to a shallow circular vessel outside the defecator, 
covered with in india rubber diaphragm to the centte of which 
1^ attached a light rod actuating i steim throttle -valve md capable 
of being adjusted as to length &c Ihc copper jujh and ciicuUr 
vessel are filled with cold water, which on becoming heated by the sur- 
rounding juice expands and so foices up the india-rubber diaphragm 
and shfPts off the steam By adjusting the length of the connecting 
rod and the amount of viator in the vessel the amount of steam 
admitted can be regulated to a nicety To make this apparatus 
more perftctly automatic an airangemcnt for continually idding 
to anel mixing with the juice the proper proportion of milk of hmc 
has been adapted to it, and although it may be objected that once 
the proportion has been determined no allowance is nude foi the 
variation in the quality of the juice coming from the mill owing 
to the variations th it may occur m the canes led into the mills 
it IS obviously as easy to vary the proportion with the automatic 
arrangement from time to time as it is to vary in each scjxirate 
direction, if thi man m charge will take the trouble to do so which 
he very seldom dens with the ordinary defecators satisfying himself 
With testing the juice once or twice in a watch 1 he scums forming 
on the top of the continuous defecator become so hard and dry 
that the} have to be removed from time to time with a specially 
constructed instrument like a flat spade with three flat prongs in 
front 1 hese scums are not worth passing through the filter presses 
and are sent to tht ficlels direct as manuie 

The scums separited from the juice by ordinary defecation 
entangle and carrv avvav’’ with them a certiin amount of the juice 
with its contained sicchaiine In some factories they 
are collected in suitable tanks and steam is b'ovvn into treatment 
them which further coagulates the albuminous par tntne 
tides These ui their upward passage to the top 
where they float free themselves from the juice whieh they leave 
below them comparatively clear Ihe juice is then dnwn off 
and pumped up to one of the double- bottomed dcfccitois and 
redefccatod, or where juice-heate s have been used instead of 
defecators the scums from the separators or subsiders arc heated 
and forced through filter presses, the juice expressed going to the 
evaporators and the scum cakes formed in the filter presses to the 
fields as manure 

In diffusion plants tht milk of hm'^ ls added in propir propor- 
tion m the cells of the diffusion battery and the chips or slices 
themselves act as a mechanical filter for the juice, while in the 
Sandwich Islands coral-sand filters have been employed for some 
years, in addition to the chips, to free the juice from impurities 
held in mechanical suspension In Germany very similar filters 
have also been used pe«irl quartz grivcl taking the place of coral 
sand which it closely resembles In Mexico filter-, filled with dry 
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powdered megass have been found very efficient for removing the 
large quantity of impurities contained in the juice expressed from 
the very vigorous but rank canes grown in that wonderfully fertile 
country but unless constant care is taken in managing them and 
in changing them at the proper time there is great risk of inversion 
taking place with consequent loss of sugar 

After the juice has boon defccatod or purifiod by any of the 
means above mentioned it is sent to the evaporating apj^ratus, 
hereinafter described, where it is conct itrated to 20° or 28° Beaum6 
and IS then conducted in a continuous stream either into the service 
tanks of the vacuum pan if dark sugars are required or if a 
better colour is wanted into clanfiers The latter are circular 
or rectangular vessels holding from 500 to 1500 gallons each accord- 
ing to the capacity of the factory and fitted with steam coils at 
the bottom and skimming troughs at the top In them the syrup 
lb quickly brought up to the boil and skimmed for about five minutes 
when it IS run off to the service tanks of the vacuum pans The 
heat at which the syrup boils in the clarifiers, 220° I has the 
property of separating a great deal of the gum still remaining in 
it and thus cleansing the solution of sugar and water for crystalliza- 
tion in the vacuum pans, and if after skimming the syrup is run into 
separators or subsiders of any description and allowed to settle 
down and cool before being drawn into the vacuum pan for crystalli- 
zation this cleansing process will be more thorough and the quality 
of the final product will be improved Whether the improvement 
will be profitable or not to the planter or manufacturer depends on 
the market for the sugar and on the conditions of foreign tariffs, 
which arc not infrequently hostile 

Evaporation of the Juice to Syrup —The third operation is the 
concentration of the approximately pure, Imt thin and watery, juice 
to syrup point, by dnvmg off a portion of the water m vapour 
through some system of heating and evaporation Since on an 
aveiage 70% by measurement of the normal defecated cane juico 
has to be evaporated in order to reciuce it to syrup ready for final 
concentration and crystallization in the vacuum pan, and since to 
attain the same end as much as go to 95 % of the volume of mixed 
juices has to be evaporated when maceration or imbibition i 3 
employed, it is clear that some more economical mode of evapora- 
tion IS necessary in large estates than the open fire batteries still 
common m Rarbadoes and some of the West Indian islands, and in 
small haciendas in Central America and Brazil, but seldom seen 
elsewhere With open-fire batteries for making the syrup, which 
was afterwards finished in the vacuum pan, very good sugar was 
produced, but at a cost that would be ruinous in to-day s markets 
In the best days of the so-called Jamaica Trains in Demer'ira, 
thr< ( -quarters of a ton of coal m addition to the megass was burned 
per ton of sugar made, and with this for many years planters were 
content, because they pointed to the fact that in the central factories, 
then working m Martinique and Guadeloupe, with charcoal filters and 
triple effect cviporation, 750 kilos of coil m addition to the megass 
were consumed to make 1000 kilos of sugar All this has now been 
changed It is unquestionably better and easier to evaporate 
in vacuo than in an open pan, and with a bettor system of finng, 
a more hboral provision of steam generators, and multiple effect 
evaporators of improved construction a far larger yield 01 sugar is 
obtained from the juice than was possible of attainment in those 
da\s and the megass often suffices as fuel for the crop 

1 he multiple effect evaporator originally invented and con- 
structed by Norberto Rilleux m New Orleans m 1840, has undcr- 
gone many changes in design and construction since 
Rfi t' growing demand for this system of 

Gtiect evaporation for application in many other industries 
tivmporators j^^gides that of sugar has brought to the front a laige 
number of inventors Forgetful or ignorant of the great prin- 
ciple announced and established by Rilleux they have mostly 
devoted their energies and ingenuity to contriving all sorts of 
complicated arrangements to give the juico the density required, 
by passing uul rcpassing it over the heating surface of the apparatus, 
the saving of a few square feet of which would seem to have been 
their main object In some instances the result has been an addi- 
tion il and unnecessary expenditure of high-prossuro steam and m all 
the well known fict — of the highest importance in this connexion — 
appears to have been disregarded that the shorter the time the 
juice IS exposed to heat the less inversion will take place in it and 
therefore thi loss will bo the loss of sugar But this competition 
among inventors, whatever the incentive has not been without 
benefit because to day, by means of very simple improvements 
in details, such as the addition of circulators and increased area 
of connexions, what may bo taken to be the standard type of 
multiple-effect evaporator (that is to say vertical vacuum pans 
fitted with vertical heating tubes, through which passes the hquor 
to be treated, and outside of which the steam or vapour circu- 
lates) evaporates nearly double the quantity of water per square 
foot of heating surface per hour which was evaporated by 
appaiatus m use so recently as 1885 — and this without any 
increase in the steam pressure That evaporation in vacuo, m a 
niultiplc-effiet evaporator, is advantageous by reason of the 
increased amount of sugar obtained from a given quantity of 
juice, and by reason of teonom> of fuel, there is no doubt, but 


whether such an apparatus should be of double, triple, quadruple 
or quintuple effect will depend very much on the amount of juice 
to be treated per day, and the cost of fuel Thus, supposmg that 
looo Ih of coal were rc-quirc d to work a single vacuum pan, evaporat 
mg say, booo Ih of wati r m a given time, then 500 lb of coal would 
be required for a double-effect apparafns to do the same work, 
333 for a triple effect, 250 for a quadruple effect, and 200 tb 
for a quintuple effect In some places where coai costs 60s a ton, 
and where steam is raised by coal as m a beetroot factory, it might 
pay to adopt a quintuple effect apparatus, but on a cane-sugar 
estate, where the steam necessary for the evaporator is raised by 
burmng the megass as fuel, and is fiist ustd in the engines working 
the mills, the exhaust alone passing to the evaporator, there would 
be very httle, if any, advantage in employing a quadruple effect 
instead of a triple effect, and practically none at all in having a 
quintuple -effect apparatus, for the interest and sinking fund on the 
extra cost would more than counterbalance the saving in fuel 

With the juice of some canes considerable difficulty is encountered 
in keeping the heating surfaces of the evaporators clean and free 
from incrustations, and cleaning by the use of acid has to be resorted 
to In places where work is earned on day and night throughout 
the week, the standard type of evaporator lends itself more readily 
to cleaning operations than any othtr It is obviously easier to 
brush out and clean vertical tubes open at both ends, and aliout 
6 ft long, on which the scale has already been loosened by the aid 
of boiling with dilute muriatic acid or a weak solution of caustic 
Sofia m water, than it is to clean either the inside or the outside of 
horizontal tubes more than double the length This consideration 
Bhoiild be carefully remembered in the future by the planter who 
may require an evaporator and by the engineer who may be called 
upon to design or construct it, and more especially by a constructor 
without practical experunee of the working of his constructions 
Concentration and Crystallization — The defecated cane juice, 
having lost about 70 % of its bulk by evaporation in the multiple- 
effect evaporator, is now syrup, and ready to enter the 
vacuum pan for further concentration and crystalhza- a 

tion In a patent (No 3607, 1812) granted to E C ^ettam 
Howard it is stated, among other things, that “ water “ 
dissolves the most uncrystallizable in preference to that which is 
most crystalhzablc sugar," and the patentee speaks of a discovery 
I have made that no solution, unless highly concentrated, of sugar 
in water can without matenal injury to its colounng and crystalliz- 
ing power, or to both, be exposed to its Ixnling temperature during 
the period required to evaporate such solution to ^e crystalhzing 
point " He stated that " he had made a magma of sugar and water 
at atmospheric temperature, and heated the same to 190° or 200° F 
in a water or steam bath, and then added more sugar or a thinner 
magma, and the whole being then in a state of imperfect fluidity, 
but so as to close readily bemnd the stirrer, was filled into moulds 
and purged *’ (drained) " I do further declare," he added, " that 
although m the application of heal to the refining of sugar m my 
said invention or process I have stated and mentioned the tempera- 
ture of about 200° F scale as the heat most proper to be used and 
applied in order to secure and pre*serve the colour and crystalhz- 
abihty of tlie sugars, and most easily to be obtained with precision 
and uniformity by means of the water bath and steam bath, yet when 
circumstances or choice may render the same desirable I do make 
use of higher temperatures, although less beneficial " Howard 
at any rate s,iw clearly what was one of the indispensable requisites 
for the economical manufacture of fine crystal sugar of good colour 
— thctriatment of s,icchanne solutions at temperatures very con- 
siderably lower than 212° F , which is the temperature of water boil- 
ing at normal atmosplicnc pressure Nor was he long in providmg 
mtans for securing tlicso lower temperatures His patent (No 
3754 of 1813) describes the closed vacuum pan and the air pump 
with condenser for steam by injection, the use of a thermometer 
immersed in tht solution in the pan, and a method of ascertaimng 
the density of the solution with a proof stick, and by observations 
of the temperature at which, while fluid and not containing gram, 
it could be kept boiling under different pressures shown by a vacuum 
gauge A table is also given of boiling points from 115° F to 
lyy F , corresponding to decimal parts of an inch of mercury of 
the vacuum gauge Since Howard pubhshed his invention the 
vacuum pan has been greatly improved and altered in shape and 
power, and especially of recent years, and the advantages of concen- 
trating in vacuo having been acknowledged, the system has been 
adopted in many other industries, and crowds of inventors have 
turned their attention to the principle In endeavouring to make 
a pan of less power do as much and as good work as one of greater 
power, they have imagined many ingenious mechanical contrivances, 
such as currents produced mechamcally to jiromote evaporation 
and crystalhzation, feeding the pan from many points in order 
to spread the feed equally throughout the mass of sugar being 
cooked, and so on All their endeavours have obtained at best 
but a doubtful success, for they have overlooked the fact that to 
evaporate a given weight of water from the syrup in a vacuum 
pan at least an equal weight (or in practice about 15^0 more) of 
steam must be condensed, and the first cost of mechaiucal agitators, 
together with the expenditure they involve for motive power and 
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maintenance, must be put against the slight saving in the heating 
surface cllcctcd by lluir employment On the other hand, the 
advocates of admitting the feed into a vaeuum pan in many minute 
streams appeal ratlnr to the ignorant and incompetent sugar 
boiler thin to a mm who, knowing his business thoroughly, will 
boil 150 tons of hot raw sugar m a pan m a few hours, feeding it 
through a single pipe and valve 10 in 111 diameter Nevertheless, 
it has been found in practice, when syrups with low Quotient of 
purity and high Quotient of impunty are being treated, injecting 
the feed at a numlxr of different points in the pan does reduce the 
time required to boil the pan, though of no practical advantage 
uith syrups of high quotient ol purity and free from the viscosity 
which impedes circulation end thiritore quick boihng Watt when 
he invented the steam cngiiR liid down th( principles on which it 
is based, and they hoi I goo 1 to the present day So also the pnn 
ciples laid down by Howat 1 with respect to the vacuum pan hold 
g(X)d to d ly large r p ins li ivc been made and their heating surface 
has been incrcasefl but it has bet n found by practice now, as it was 
found then, that an ordinary worm or coil 4 in in diameter and 
50 ft long will be tar more elhcicnt per square foot of surface than 
a similar coil 100 ft long ihus the most efficient vaeuum pans 
of the present day are those which have their coils so irrangcd that 
no portion of them exce*eds 50 or Oo ft in length with such coils, 
and a sufficient annular space in the pm fne from obstiuction, m 
order to allow a natural down-current of tht cooking m iss, while an 
up-current all round is also natunlly juoduced by the action of 
the heated worms or coils, rapid ev^pori^ion and crystallization 
can be obtained, without any meehimcal adjuncts to rctjuire 
attention or afford excuse for negligi nee 

The choice of th« size of the crystals to be produced in a given 
pni depends upon the market for which they are intended It is 
of course presupposed th it the juice has been properly defecated, 
because without this no amount of skill and knowledge in cooking 
in the pan will avail the sugar resulting must be bad, either ui 
colour or grain, or both, and certainly in polarizing power If a 
very large firm grim like sugar candy is require 1 tiie syrup when 
first brought into the pan must be of low density, say 20"" to 21’ 
Beaume, but if a sni ilkr gram be wanted it can easily bo obtaine I 
from syrup of 27’ to 28” Beaum6 On some pi mtationa making 
sugar for particular markets and use in refineries it is the eusto 11 
to make only one class of sugir, by boiling the molasses prenlueed 
by the purging of one strike with the sugar in the next strike 
On other estates the second sugars, or sugars produced Irom boil- 
ing molasses alone, are not purge I to dryness, but when sufficiently 
separated from their mother hquor arc imxe 1 with the de fecate I 
juice, thcicby increasing its saecharmo richness, an I after being 
converted into syrup in the usual manner aic treated in the vacuum 
pan as first sugars, which in fact they re illy are 

In certain districts, notably m the StDits btttlcmcnls, syrup ij, 
prepared as de scribed above for cryskilh/ ition 111 i vaeuum j^aii, 
but instead of bung cooked tn vacuo it is slowly IkiiIk! up inojuii 
double-bottom p ms These pans are sometimes heated by boihuf 
oil, with the idea that under such conditions the sugar which is 
kept stirred all tlu time as it thickens cannot be burnt or caramc 1- 
ized, but the same object can be attained more economically 
vMth steam of a given prtssure by utilizing its latent heat The 
sugar thus produced, by constant stirring and evaporation almost 
to dryness, for n-» a species of small-grained concrete It is called 
bisket sugar, ’ anti inex ts with a busk sale, at remunerative 
jinces. among the Chinese coolies, and the sugar as soon .as 
eoolecl IS packed ready for market, without losing any weight by 
draining, this branch of sugar-making is a most lacrative one where- 
ever there is sulfieient local ehmand Very similar kinds of siig'^r 
arc also produced lor local consumption in Central America and in 
Mexico, under the names of Pam la " and “ Chmcaca, ’ but in 
those countries the sugar is generally Ixnled m pans placed ovir 
special fire places, and the factories m aking it an on a comparatively 
small scale, whereas in the Straits Si tlU mi nts the ‘ basket sugar " 
factories arc of considerabli importance, and arc fitted with the most 
approved machine ry 

Luring or Pieparatton of Crv tals for the Market — The crystal 
li/id sugar from the vacuum ji in has now to be separated from the 
molasses or mothtr liquor sin rounding thi crystals In some 

E arts of Mexico and Central Americi this separation is still ellcctcd 
y running the sugar into conical moulds, and placing on the top 
a layer of moist clay or larth which has been kneaded in a mill 
mto a stiff paste The moisture from the clay, pi rcolatmg through 
the mvss 01 sugir, washes away tho adhering moUsses and leaves 
the crysbds comparatively free anti clear It may be notecl thit 
sugir that will not purge easily and freely with cliy will not purge 
eajjily and freely in centrifugals But for all piactical purposes 
the system of claying sugar is a thing of the past, and the bulk of 
the sugar of commerce is now purged in centrifugals, as indeed 
it has been for many years The reason is obvious The claying 
system involved thi expense of large cunng houses and the em- 
ployment of many h mils, and forty days at least were required for 
completing the operation and making the sugar fit for the market, 
whereas with centnfugals sugar cooked to-day can go to market 
to morrow, and the labour employed is reduced to a mmiravwn 


When Cuba was the chief sugar-producing country making clayu! 
sugars it was the custom (followed in refineries and found advan- 
tageous in general practice) to discharge the strike of crystallized 
sugar from the vacuum pan into a rcctiver heated below by steam, 
and to stir the mass for a Cv.rtain time, and then distribute it into 
the moulds in which it was afterwards clayed When centrifugals 
were adoptid for purging the whole crop (they had long been used 
for cur;pig the second or third sugars), the system then obtaining 
of running the sugar mto wagons or coolers, which was necessary 
for the second and third sugars cooked only to stnng point, was 
continued, but latterly crystallization in movement,”' a develop- 
ment of the system wluch forty years ago or more i xistc d in refineries 
and in Cuba has come into general use, and with great advantagi , 
especially where proprietors have been able to erect appropriat< 
buildings and machinery for carrying out the systim ifficientlv 
The vacuum pan is erected at a height which commands the cr>stc 1 
hzers, each of which will, as in days gone by in Cuba, hold the eon 
tents of the pan, and these in their turn are set high enough to allow 
the charge to fall into the feeding-trough of the centrifugals, tlui') 
obviating the necessity of any labour to remove tlio raw sugar from 
the time it leaves the vacuum pan to the time it falls into tli 
centnfugals For this reason alone, and without taking into 
consideration any increase in the yield of sugar brought about by 
“ cryjtillization in movement," the system is worthy of adoption 
in all sugar factories making crystal sugar 

The crystalhzcrs arc long horizontal, cylindrical or semi i\lin 
drical vessels, fitted with a strong horizontal shaft running irom 
end to end, which is kqit slowly revolving The shaft 
carries arms and blades fixed in such a manner that Crystal- 

th( mass of sugar is quiitly but thoioughl> moved tlsers 

while at the same time a gentle but sustained cvajioration is pro- 
duced by the continuous exposure of sueeissivi jiortions of the 
to the action of the itmosphere T hus also the crystals ilrc idy 
formed come in contact with Ircsh mother liquoi, and so gi on 
adding to their size Some crystallizers au made entirely e>lin 
dncal, and art connected to the condenser of the vaeuum pan in 
order to maintain a partial vacuum in tlicm, some an fitted with 
cold-water jupcs to cool them and with steam jiipes to heat thi m, 
ind some are left ojien to the atmosjiherc at the toj) But tin 
efficiency of all depends on the process of almost imperceptible 
vet continuous evaporation and the methodical addition of syrup, 
and not on the idiosyncrasies of the experts wlio manage them, 
and there is no doubt thit in 1 irgt eommeieial pioeesses of m inii 
1 icture thi simpltr tht ai)paratus used foi obtaining a desirtd 
result, and the mori easily it is unde 1 stood, the belter it will lx 
lor the manutaeturer Ihe sugar made fiom the first syrups de>es 
not require a crystalhzer in movement to piepart it foi purging 111 
the ccnlnfug ils, but it is convi merit to run the stiike into the 
eiystallizer and so empty the pan at once and leave it ready to 
commence another strike, while the second sugars will be l)ftter 
for twenty-four hours stirring and the thud sugars foi forty eight 
hours’ stirring before going to the centrifugals lo diive these 
machines elictneity has been applied, with mdifierent sueccss, but 
they have been very efficiently driven, each indtpi ndelitly ol the 
others in the set, by means of a modification ol a Pclton wheel, 
supplied with witer under pressure irom c* pumping engine A 
eomparativi ly small stream strikes thi wheel with a pressuu 
equivalent to a great head, say 300 It , and as the quantity of 
water and numbir of jets striking the wheel can be regulited with 
the greatest case and nicety, eacli machine can without dmger lx 
quickly brought up to its full speed when purging high-class sugars, 
or allowed to run slowly when jmrging low class sugars, until tlu 
heavy, gummy molasses have been expelled uid it can then bi 
brought uj) to its lull speed lor finally drying the sugai in the basket, 
a boon which all prietieal sugar-makiis will appicciatc The 
water forced by the force pump against the Iklton wheels returns 
by a waste-pipe to the tank, from which the ioice pump takes 
it again 

Recent Progress — The manufacture of canc sugar lias largely 
increased in volume since the year 1901-1902 Ihis, apa t from 
the effect of the abolition of the sugar bounties, has been mainly the 
result of the increased employment of improved processes, earned 
on in improved apparatus, undir skilled suixi vision and with due 
rcgaid to the importance of the chemical aspects ol the work 

Numerous central factories have bun cncted in several countries 
with plant of large capacity, and many of them woi k day and night 
for SIX days in the week There were 173 of these r t ! 
factories working m Cuba in 1908-1909, among wluch 
the Chaparra," in the province of Santiago cle Culu, 
turned out upwards of 69,000 tons of sugar in thi ciop of about 
20 weeks, and the Boston " had an output of about 61,000 ton^ 
in the same time Of the 178 factories at work in Java m 1908- 
1909, nearly all had most efficient plant lor treating the excellent 
canes grown in that favoured island (Sec Jaarhoek voor suiker- 
fabrtkanten op Java, Jaargang igo 8 -igog^ pp 22-61, Amstir 
dam, J H de Bussy ) The severance of tho agricultural work, 
% e cane- growing, from tho manufactunng work, sugar-making, 
must obviously conduce to better and more profitable woik of 
both kinds 
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The use of multiple-effect evaporation made it possible to raise 
the steam for all the work required to be done in a well-equipped 
factory, making crystals, under skilful management, 
by means of the bagasse alone proceeding from the 
canes ground, without the aid of otner fuel The bagasse 
so used IS now commonly taken straight from the cane 
mill to furnaces specially designed for burning it, in its moist 
state and without previous drying, and dehvenng the hot gases 
from it to suitable boilers, such as those of the multitubular type 
f)r of the wat(r-tub( type The value of fresh bagasse, or as it 
is ofttn called green bagasse, as fuel varies with the kind of 
canes from which it comes, with their treatment in the mill, and 
with the skill used in firing, but it may be stated broadly that 
I tt> of fresh bagasse will produce from lb to 2 J lb of steam, 
according to the conditions 

The use of preparing rolls with corrugations, to crush and equalize 
the feed of canes to the mill, or to the first of a senes of mills, has 
become g( ner il The Krajewski crusher has two such 
steel rolls, with V shaped corrugations extending longi- 
tudin illy across them These rolls run at a speed 
about 30 % greater than the speed of the first mill, to which they 
deliver the cants well crushed and flattened, forming a close mat of 
pieces of cane 5 to o in long, so that the subsequent grinding can 
be carried on without the stoppagi s occasioned by the null choking 
with a heavy and irregular feed The crusher is preferably dnven 
by an mdepenrUnt engine, but with suitable gearing it can be driven 
by the mill engine 1 he Krajewski crusher was invented some years 
ago by a Polish tngintcr resident in Cuba, who took out a patent 
for it and g ivc it his name The patent has expired The increase 
in the output for a given time obtained by the use of the Krajewski 
criislur has been estimated at 20 to 25 % and varies with the quality 
of the canes, while the yield of juice or extraction is increased by 
I or 2 % 

The process of continuous defecation which was introduced mto 
Cubi from Santo Domingo about iqoo had by 1910 borne the 
test of some ten years' use with notable success The 
Hatton defecator, which is employed for working it, 
has been already described, but it may be mentioned 
that the regulation of the admission of steam is now simplified 
and secured by a patent thermostat \ self-acting apparatus in 
winch the unequal txpansion of different metals by heat actuates, 
through compressed air, a diaphragm which controls the steam 
stop valve — and by this means a constant tempt rature of 210® F 
(988° C) IS maintained in the juice within the defecator during 
the whole time it is at work 

Earthy matter and other matter precipitated and fallen on the 
copper double bottom may be dislodged by a slowly revolving 
scraper — say every twelve hours— and ejected through the bottom 
tliscnargt cock, and thus the heating surface of the copjier bottom 
will be kept in full cflicicncy With ordinary care on the part of 
tlu men in charge Hatton defecators will work continuously for 
several <lays and nights, and the numlier required to dial with 
a given volume of juice is half the number of ordinary defecators 
of equal capacity which would do the same work, for it must bo 
borne in mind that an ordinary double-bottomed defecator takes 
two hours to dehver its charge and be m readiness to receive a 
fresh chargi ,te2o minutes for filling and washing out after empty- 
ing Oo minutes for heating up and subsiding and 40 minutes 
for drawing off the defecated juice, without agitating it Apart 
from increased yield in sugar of good quahty, we may sum up the 
advantages procurable from the use of Hatton defecators as follows 
cold liming, heating gently to the temperature recjiiired to coagulate 
the albumen and not beyond it, whereby disturbance would ensue, 
the continuous separation of the scums, the gradual drying of the 
scums so as to make them ready for the fields, without carrying 
away juice or requiring treatment in filter presses, and the con- 
Unuous supply of hot defecated juico to the evaporators, without 
the use of subsiding tanks or eliminators, and, finally, the saving 
m expenditure on plant, such as filter presses, <lc , and wages 
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Beetroot Sugar Manufacture — The sugar beet is a cultivated 
variety of Beta martiima (nat ord Chenopodiaccae), other 
varieties of which, under the name of mangold or mangel-wurzel, 
are grown as feeding roots for cattle 
About 1760 the Berlin apothecary Marggraff obtained m his 
laboratory, by means of alcohol, 6 2 % of sugar from a white 
variety of beet and 4 5 % from a red variety At the present 
day, thanks to the careful study of many years, the improve- 
ments of cultivation, the careful selection of seed and suitable 
manuring, especially with nitrate of soda, the average beet 
worked up contains 7 % of fibre and 93 % of juice, and yields 
in Germany 12 79 ^ and in France ii 6 % of its weight in sugar 
In Great Britain in 1910 the cultivation of beet for sugar was 
being seriously undertaken in Essex, as the result of careful 
consideration during several years The pioneer experi- 
ments on Lord Denbigh’s estates at Newnham Paddox, in 


Warwickshire, in 1900, had produced excellent results, both m 
respect of the weight of the beets per acre and of the saccharine 
value and purity of the juice Ihe average weight per acre 
was over 25 J tons, and the mean percentage of pure sugar in the 
juice exceeded i5i The roots were grown under exactly the 
same cultivation and conditions as a crop of mangel-wurzel — 
that is to say, they had the ordinary cultivation and manuring 
of the usual root crops The weight per acre, the saccharine 
contents of the juice, and the quotient of purity compared 
favourably with the best results obtained in Germany or France, 
and with those achieved by the Suffolk farmers, who between 
1868 and 1872 supplied Mr Duncan’s beetroot sugar factory at 
Lavenham, for the weight of their roots rarely reached 15 tons 
per acre, and the percentage of sugar in the juice appears to have 
varied between 10 and 12 On the best-equipped and most 
skilfully managed cane-sugar estates, where the climate is 
favourable for maturing the cane, a similar return is obtained 
Therefore, roughly speaking, one ton of beetroot may he con- 
sidered to-day as of the same value as one ton of canes, the 
value of the refuse chips in one case, as food for cattle, being 
put against the value of the refuse megass, as fuel, in the other 
Before beetroot had been brought to its present state of per- 
fection, and while the fae tones for its manipulation were worked 
with hydraulic presses for squeezing the juice out of the pulp 
produced in the raperies, the cane-sugar planter in the West 
Indies could easily hold his own, notwithstanding the artificial 
competition created and maintained by sugar liounties But 
the degree of perfection attained in the cultivation of the roots 
and their subsequent manipulation entirely altered this situa- 
tion and brought about the crisis m the sugar trade referred 
to m connexion with the bounties (see History below) and 
dealt with in the Brussels Convention of 1902 

In beetroot-sugar manufacture the operations arc washing, 
slicing, diffusing, saturating, sulphuring, evaporation, concentration 
and cunng 

^hetnfi — The roots arc brought from the fields by carts, canals 
and railways They are weighed and then dumped into a washing 
machine, consisting of a large horizontal cage, submc^cd in water, 
in which nvolvts a horizontal shaft carrying arms The arms are 
set in a spiral form, so that in revolving they not only stir the 
roots, causing them to rub against each other, but also force them 
forward from the rtccivmg end of the cage to the other end Here 
they arc discharged (washed and freed from any adherent soil) 
into an elevator, which carnes them up to the top of the building 
and delivers them into a hopper feeding the sheer Sheers used 
to be constructed with iron disks about 33 to 40 in diameter, 
which were fitted with kni\cs and made 140 to 150 revolutions 
per minute, under the hopper which received the roots This 
nopper was divided into two parts by vertical division plates, 
against the bottom edge of which the knives m the disk forced 
the roots and shced and pulped them Such machines were good 
enough when the juice was ixpdled from the small and, so to 
speak, chopped slices and pulp by means of hydrauhe presses 
But hydraulic prcs.scs have now been abandoned, for the juice is 
universally obtained by diffusion, and the small sheers have gone 
out of use, because the large amount of pulp they produced in 
proportion to shccs is not suitable for the diffusion process, in 
which evenly cut shccs are required, which present a much greater 
surface with far less resistance to the diffusion water Instead 
of the small sheers, machines miide on the same pnnciple, but 
with disks 7 ft anti upwards m diameter, are used Knives are 
arranged around their circumference in such a way that the hopper 
feeding them presents an annular opening to the disk, say 7 ft 
outside diameter and •> ft inside, with the necessary division plates 

for the knives to cut against, and insUad of making 140 to 150 
revolutions the disks revolve only ()0 to 70 times per minute 
Such a sheer is capable of efficiently shemg 300,000 kilos of roots 
in twenty-four hours, the knives bein^ changed four times in that 
penod, or of toner if required for it is necessary to change them 
the moment the slices show by their rough appearance that the 
knives are losing their cutting edges 

Diffusion — The diffusion cells are closed, vertical, cyhndncal 
vessels, holding generally 60 hectolitres, or 1320 gallons, and are 
arranged in battcncs of 12 to 14 Sometimes the cells are erected 
in a circle, so that the spout below the slicing machine revolving 
above them with a corresponding radius can discharge the shces 
into the centre of any of the cells In other factories the cells 
arc arranged in hnes and arc charged from the slictr by suitable 
telescopic pipes or othtr convenient means A circular disposition 
of the cells facilitates charging by the use of a pipe rotating above 
them, but it renders thi disposal of the hot sjdit shccs somewhat 
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difficult and inconvenient The erection of the cells in straight 
lines may c vuse some little complication in charging, but it allows 
the hot spent slices to bt discharged upon a travelling bind which 
t ikes them to an elevator, an arrangement simpler th in any which 
IS practicable when the cells are disposed in a circle Recently, 
how( ver, a well known sugar maker in t»erinany has altered his 
battery in such manner that instead of having to open a largo door 
below thi cells in order to discharge them promptly, he opens a 
comparatively small valve and, applying compressed air at the top 
of the ccH, blows the whole contents of spent shces up a pipe to 
the drying apparatus, thus saving not only a great deal of time 
but also a great deal of labour of a kind which is both arduous 
and painful, especially during cold weather The shces so blown 
up or elevated, are passed through a mill which expels the surplus 
water, and are then pressed into cakes and dried until they hold 
about 12 % of water and 88 % of beet fibre These cakes, sold 
as food for cattle, fi tch as much as ^£4 per ton in Rumania, where 
four or five beetroot f ictories arc now at work A et 11 when filled 
with fresh shces bccomts the huid of the battery, and where skilled 
scientific control can be relied upon to regulate the process, the best 
and most economical way of heating the shces, previous to admitting 
the hot liquor Irom the next cell, is by direct steam, but as the 
slightest inattention or carelessness in the admission of direct steam 
might havt the effect of inverting sugar and thtreby causing the 
loss of some portion of saccharine in tht slices, water heaters are 
generally used, through which water is passed and heated up 
previous to admission to the freshly filkd cell When once a cell 
IS filled up and the shces arc warmed through, the liquor from the 
adjoining cell, which hitherto his been running out of it to the 
saturators, is turned into the new cell, and beginning to displice 
the juicc from the fresh shces, runs thence to the saturators When 
the new cell comes into oiKration and becomes the heael of the 
battery, the first or tail etll is thrown out, and number two be- 
comes the tail cell, and so the rounds are repeated one cell is always 
being emptied and one filkd or charged with slices and heated 
up, the latter becoming the he.ad of the battery as soon as it is 
ready 

'saturation —The juiee, previously treated with hmc in the 
diffusion battery, flows thence into a saturator This is a closed 
vessel, into which carbonic acid gas (produced as described here- 
after) IS forced and combining with the hmc m the juice forms 
carbonate of hmc The whole is then passed through filter presses, 
the clear juice being run off for further treatment, wink the carbon- 
ate of hmc IS obtained in cakes which are t«iken to the fields as 
manure The principal improvement made of recent years m this 
portion of the process has been the construction of pipes through 
which the carbonic acid gas is injected into the juice m such a manner 
that they can be easily withdrawn and a cle<in set substituted The 
filter presses remain substantially unchanged, although many 
ingenious but slight alterations have been made in their detuls 
The juice, which has now become comparatively clear, is j^ain 
treated with hmc, and again passed through a saturator and filter 
presses, and comes out sUll clearer than before It is then treated 
with sulphurous acid gas, for the purpose of dmilonzation, again 
limed to neutralize the acid, an(i then passed through a third 
saturator wherein all traces of lime and suliihur are removed 

A process for purifying and decolorizing the juice expressed 
from beetroots by the addition of a small quantity of manganate 
of hmc (20 to 50 grammes per hectolitre of juiee), under the innucnco 
of an electric current, was worked with considerable success in 
a sugar factory in the department of Seme-ct-Marne in the year 
1900-1901 A saving of 40 % is stated to be effected in hme 
The use of sulphurous aeid gas is (iitirily abandoned, and instead 
of three carbonatations with corresponding labour and plant only 
one IS re<iuired The coefficient of purity is increased and the 
viscosity of the juiee diminished The totil sivmg effected is 
stated to be equivalent to 3 francs per ton of beetroot worked up 
fins system is also being tried on a small scale witli sugar-cane 
juice in the West Indies If by this process a more perfect defeca- 
tion and purification of the juice is obtained, it will no doubt be 
highly beneficial to the cane planter, though no great economy in 
hme can be effected, because but very little is used in a cane factory 
in comparison with the amount used in a beet factory 

Evaporation and Crystallization — fho clear juice thus obtained 
13 evaporated m a multiple-effect evawrator and crystalUzed in 
a vacuum pan, and the sugar is purged in centrifugals From the 
centnfugal the sugar is either turned out without washine as raw 
sugar, only fit for the refinery, or else it is well washed with a 
spray of wateo* and air until white and dry, and it is then offered 
in the market as refined sugar, although it has never passed through 
ammal charcoal (bone-black) The processes of evaporation and 
concentration are carried on as they are in a cane sugar factory, 
but with this advantage, tliat the beet solutions are freer from gum 
and glucose than those obtained from sugar-canes, and are therefore 
easu r to cook 

Curing — 1 here are vanous systems of purging refined, or so- 
called refined, sugar in centrifugals, all designed with a view of 
obtaining the sugar in lumps or tablets, so as to appear as if it had 
been turned out from moulds and not from centrffugals, and great 


ingenuity and large sums of money have been spent in perfecting 
these different systems, with more or less happy results But the 
great achievement of recent manufacture is the production, without 
the use of animal charcoal, of a cheaper, but good and wholesome 
article, in appearance e<jual to refined sugar for all intents and 
purposes, except for making preserves of fruits in the old fashiomd 
way The wholesale jam manufacturers of the present day usv 
this sugar, lliey bod the jam tn vacuo and secure a product that 
will Ift^t a long time without deteriorating, but it lacks the deUcacy 
and distinctive flavour of fruit preserved by careful housekeeper, 
who bods it m an open pan with cane sugar to a less density, though 
exposed for a short time to a greater heat 

Carhonatahon — Ihe carbonic acid gas injected into the highly 
limed juice in the saturators is made by the calcination of limestone 
in a kdii provided with three cleaning doors, so arranged as to 
allow the hmc to be removed simultaneously from them eveiy six 
hours The gas generated in the kiln is taken off at the top by 
a pipe to a gas-washer In this it passes through four sheets of 
water, by which it is not only freed from any dust and dirt that 
may have come over with it from the kiln, but is also cooled to 
a tempcTature which jiermits an air-pump to withdraw the gis 
from the kiln, through the gas- washer, and force it into the saturators, 
Without overheating In some fae tones for refining sugar made 
from beet or canes this system of carbonatation is used, and en- 
ables the refiner to work with syrups distinctly alkaline and to 
economize a notible amount of animal charcoal 

Refining — Briefly, sugar-refining consists of melting raw or 
unrefined sugar with water into a syrup of 27" to 28° Beaumc, 
or 1230 specific gravity, passing it through filtering cloth to 
remove the sand and other matters in mechanical suspension, 
and then through animal charcoal to remove all traces of ( olour- 
ing matter and lime, thus producing a perfectly clear white 
syrup, which, cooked in the vacuum pan and crystallized, 
becomes the refined sugar of commerce 

Melting Pans — The melting pans arc generally circulir vessels, 
fitted with a perforated false bottom, on which the sugar to be 
melted IS dumped The pans arc provided with steam worms to 
keep the mass hot as required, and with mcehauieal stirrers to 
keep it in movement and thoroughly mixed with the water and 
sweet water winch arc added to the sugar to obtain a solution 
of the specific gravity dt sired Any sand or heavy matter in 
Suspension is allowed to fall to the bottom of tlu pan into the 
' sandbox ** befoie the melted sugar is run off to the cloth filttrs 
In a process employed with great success m some refineries the 
raw sugars are washed before being melted, and thus a purer 
article is obtained for subsequent treatment In this process the 
raw sugar is mixed with a small amount of syrup so as to form a 
^suitable magma, and is then run into a continuous centrifugal, 
where it is sufficiently washed, and from which it runs out, com- 
paratively clean into the melting pans described above 

Filters — Taylor bag filters are generally used for clearing the 
melted liquor of its mechanical impurities They were introduced 
years ago by the man whose name they still retain, but they art 
very different m construction to-day from what they were when 
first employed They consist of tanks or cisterns fitted with 
" heads * from wluch a number of bags of specially woven cloth 
are suspended in a suitable manner, and into which the melted 
sugar or hquor to be filtered flows from the melting pans The 
bags, though Co in or more in circumference, are folded up in 
such a way that a sheath about 15 in in circumference can be 
passed over them Thus a maximum of filtering surface with a 
minimum of hquor in each bag is obtained, and a far greater 
number of bags are got into a given area than would otherwise 
be possible, while the danger of bursting the bags by having thtm 
unsupported is avoided As the hquor goes on filtering through 
the bags they gradually get filled up with slime and sludge, and 
the clear hquor ceases to run Steam is then turned on to the 
outside of the bags and sheaths, and hot water is run tlirough 
them to wash out all the sweets they contain Large doors at 
the side of the cistern arc then opened, and as soon as the bags 
are cool enough they are removed at the expense of very exacting 
lalxiur and considerable time, and fresh bags and sheaths are fixecl 
m their places ready for filtenng fresh hquor The dirty bags and 
sheaths are then washed, mangled and dried, and made ready 
for use again In a refinery in Nova Scotia a system has been 
introduced by which a travelhng crane above the bag filters lifts 
up any head bodily with all its Dags attached, and runs it to the 
mud and washing tanks at the end of the battery, while another 
similar crane drops another head, fitted with fresh bags, into the 
place of the one just removed The whole operation of thus 
changing a filter occupies about ten minutes, and there is no need 
for anyone to enter the hot cistern to detach the bags, which are 
removed in the open air above the mud tank By this arrangement 
the work of a refinery can be earned on with about one-half the 
cisterns otherwise required, because, although it does not reduce 
the number of bags requured per day for a given amount of 
work, it enables tie refiner to use one cistern twice a day with 
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fresh bags, instead of only once as heretofore In some refineries 
the travelling cranes arc now run by electncity, which still further 
facilitates the work Another method of enabling more work to 
be done in a given time in a given cistern is the use of a bag twice 
the ortlinary length, open at both ends This, being folded and 
placed in its sheath, is attached by both ends to the head, so that 
the melted liquor runs into both openings at the same time The 
mud collects at the bottom of the (J) allows the upper«part of 
the bag to filter for a longer time than would be the case if the 
liottom end were closed and if the bag hung straight hke the letter | 

The clear, bright syrup coming from the bag filters passes to 
the charcoal cisterns or filters These arc large cylindrical vessels 
from 20 to 50 It high, and of such diameter as to hold a given 
quantity of animal charcoal (also called ‘ bom black ” and ‘ char ") 
in projiortion to the contemplated output of the refinery A very 
usual size of cistern forming a convenient unit is one that will 
hold 20 tons of ehar 1 ach cistern is fitted with a perforated 
false Ixittom, on which a blanket or speeiilly woven cloth is placed, 
to reenvc the char which is pouied in from the top, and picked as 
evenly as possibh until the cistern is filkd The char is th< n 
“ settkd " by water luing slowly run on to it, in ordci to prevent 
the syrup making channels for itse If and not permeating the 
whole mecss evenly The cistern being thus packed and settkd 
IS closed, and the syrup from the bag filters, hiated up to nearly 
boiling point, IS idmitted at the top until the eisti rn is (juitc full 
A small pipe entering below the false bottom allows the air in the 
cistern to escape as it is displaced by the water or syrup In some 
refineries this pipe, which is carried up to a higher level than the 
top of the cistern, is fitted with a whistle which sounds as long as 
the ail (scaties When the sound ceases the cistern is known to 
be full, ami the entrance of fuither w it r or syiup is stopped 
The syrup in the cistern is allowed to remain for about twelve 
hours, by which time the char will have absorbed all the colouring 
matter m it, as w( 11 as the lime A cistern well packed with 20 
tons of ehar will hold, 111 addition, about to tons of syrup, and 
after settling, this can be pressed out by allowing second cjuality 
syrup, also heated to marly boiling point, to inter the cistirn 
slowly from the top, or it may be pressed out by boiling water 
By carefully watching the flow from the disch irge coek of the 
cistern the change fiom the first Inpior to the next is easily de- 
tected, and the disehirgc is diveited from the can il for the first 
liquor to the canal for the second liquor, and, when required, to 
the e iiials for the third and fourth hquors Finally, boiling water 
IS aelmittcd and forces out all th( last luiuor, and then continues 
to run and wash out the sweets until only a tiace remains This 
weak solution, calk el “ sweet water,** is sometimes used for melt- 
ing the raw sugai, or it is evaporated in a multiple effect appaiatus 
to 27° Beaum6 density, passed tlirough the char filter, anel cooked 
in the vacuum pan like the other liepieirs After the sweets have 
come away, cold water is passed thremgh the ehar until no trace 
of limo or sulphate of hme is found in it then a large manhole 
at the bottom of the cistern is opened, anel the washeel anel spent 
char IS removed In most moelern refineries the cisterns are so 
arrange el that the spent ehar falls on to a travelling band and is 
conducted to an elevator which carries it up to the drying floor of 
the charcoal kiln 

Retorts for Rehiirnin^ Chat — The kilns are made with either fixe el 
or revolving retoits Ihe former jicrhaps produce a little better 
ehar, but the latter, working almost automatically, require less 
labour and attention for an equal amount of work, and cm the whole 
have proved very satisfactory From the drying floor on which 
the spent ehar is heapeel up it falls by gravitation into the retorts 
These arc set in a kiln or oven, and are kept at as even a tempera- 
ture as possible, corresponding to a dull cherry reel Below each 
retort, and attached to it, is a cooler forrneel of tlun sheet-iron, 
which receives the hot char as it passes from the retort, anel at the 
bottom of the cooler is in arrangement of valves which permits 
a certain amount of char to drop out and no more With the 
fixed retorts these valves arc worked from time to time by the 
attendant, but with revolving retorts they are worked continuously 
inel automatically and allow from sixteen to twenty-four ounces 
of char to escape per minute from each cooler, and so make room 
in the retort above for a corresponding quantity to enter from the 
drying floor The reburnt and cooled char is collected and sent 
back to the char cisterns In the best-appointed refineries the 
whole of the work in connexion with the char is performed mechani- 
cally, with the exception of packmg the filter cisterns with fresh 
ehar and emptying the spent and washed char on to the carrying 
bands In former days, when refining sugar or ‘ sugar baking * 
was supposed to be a mystery only understood by a few of the 
initiated, there was a place in the refinery called the “ secret 
room,*’ and tins name is still used in some refineries, where, how- 
ever, it applies not to any room, but to a small copper cistern, 
constructeef with five or six or more divisions or small canals, 
into which all the charcoal cisterns discharge their hquors by 
ipes led up from them to the top of the cistern Each pipe is 
tted with a cock and swivel, in such a manner that the liquor 
from the cistern can be turned into the proper division according 
to its quality 


Vacuum Pans and Receivers — The filtered liquors, being collected 
m the various service tanks according to their qualities, arc driwn 
up into the vacuum pans and boiled to crystals Ihese are thui 
discharged into large receivers, which are generally fitted with 
stirrers, and from the receivers the cooked mass passes to the 
ccntnfugal machines As in the I’leetroot factories, tnest in ichiiK s 
work on dilfercnt systems, but nearly all are arranged to turn out 
sugar m lumps or tablets presenting an appearance similar to that 
of loaf sugar made in moulds, as tins kind of sugar meets with 
the greatest eleniand Granulated sugar, so called, is made by 
passing the crystals, after leaving the centnfugals, through a large 
and shghtly inchned revolving eyhnder with a smaller one inside 
heateel liy steun The sugar fed into the iqiper end of the cylinder 
gradually works its way down to the k»wer, showenng itself upon 
the heated central cylinder A fan blist enters the lower end, and, 
passing out at the iipjier end, carries off the vapour produced by 
the drying of the sugar, and at the same time issists the evapora- 
tion The dry sugar then passes into a rotating screen fitted with 
two meshes, so that three grades of sugar are obtained, the coarsest 
being that which falls out it the leiwer end of the rcvohing screen 

Recent Improvements -Systematic feeding for the vacuum pan 
and systematic wa'-hing of the masseenite have been recently 
introdueeel not only into refimrits, but also into sugar houses 
or lactones on plantations of Ixjth cane and beetroot, and great 
advantages have le suited fre:>m their employment The first 
montiemed process cemsists of charging and feeding the vacuum 
pan with the richest syrup, and then as the crystals feirm and this 
syrup becomes thereby less rich the pan is fed with syrup of lower 
richness, but still of a richness tepial to that of the mothcr-lie]uor 
to which it IS added, and so on until but little mother liejuor is 
left, and that of the poorest quality The systematic washing of 
the masseciiite is the reverse of this process When the massecuitc, 
well pugged and prepared for purging, is in the centnfugals, it 
is first washed with syrup of low eknsity, to assist the separation 
of motbe r-hepior of similar quality, this washing being supple- 
mented by the injection of pure syrup of high density, or claircc," 
when very white sugar is recjuired The manufactuiers who have 
adopteel this system assert that, as compand with other methods, 
not only do they obtain an increased yield of sugar of better quahty , 
but that they do so at a kss ee^st for running their machines and 
with a reduced expenditure in sug ir and eliirce’* “Clairce"is 
the French term for syrup of 27'^ to 30® Beaume specially prepared 
from the purest sugar 

Apart fiom modifications in the details of sugar refining which 
have Como into use in I’tc ye irs, it should be mentioned that loaf 
sugar made in conical moulds, and sugars made otherwise, to re- 
semble loaf sugar, have jiractically disappeared from the trade, 
having been rc|)laccd by cube sugar, which is found to be more 
economical as sulijeet to Itss waste by grocers and housekeepers, 
and also kss troubksome to buy and sell Its manufacture was 
introduced into England many years ago by Messrs Henry Tate & 

[ Sons, and they subsequently adopted and use now the improved 
jiroctss and appiratus patented m March 1890 by M Gustave. 
Aelint, a feirtrniu sugar refiner of Brussels 
I The following is a brief description of the process and apparatus, 
as eennmunie^ate el by the courtesy of Messrs Henry Tate & Sons, Ltd 
i (xroiips of cells or moulels are built within and against a cyhndncal 
iron casing, by means of vertical plates inserted in grooves and 
I St t radially to the axis of the casing Each cell is of suitable dimen- 
sions to turn out a slab of sugar about 14 in long — this being 
about the height of the cell — and about b m wide and about 
J in to f in Buck By means of a traveling crane the casing is 
placed within an iron drum, to which it is secured, and is then 
brought under an overhead vacuum pan, from which the cells arc 
filled with massocuite After cooling, the casing is hfted out of 
the drum by a crane, assisted by compressed air, and is then con- 
veyed by a tiavelhng crane to a vcrtic^ centrifugal, inside of which 
it IS made fast Suitable provision is made for the egress of syrup 
from the massecuitc m the cells when undergoing purging in the 
centrifugal, and the washing of the crystals can be aided by the 
injection of refined syrup and completed by that of claircc " 
When this is done, the easing is hoisted out of the centrifugal and 
the verteal plates anel the slabs of sugar arc extracted The slabi> 
arc sent by a conveyor to a drying stove, whence they issue to pass 
through a cuttng machine, provided with knives so arranged 
that the cuttng takes place botn downwards and upwards, and here 
the slabs are cut into cubes 1 he cubes fall from the cuttng machine 
on to a nddhng machine, which separates those which are defectv e 
m size from the rest These latter pass to automate weighing 
machines, which drop them, in quantites of 1 cwt , into woodt n 
boxes of umform measurement, made to contain that weight 
and the boxes are then conveyed to the storehouse, ready for sale 

History and Statistics — Strabo, xv 1 20, has an inaccurate 
notice from Nearchus of the Indian honey-beanng reed, and 
various classical writers of the first century of our era notice 
the sweet sap of the Indian reed or even the granulated salt- 
hke product which was imported from India, or from Arabia 
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and Opone (these being entrepots of Indian trade)/ under the 
name uf saccharum or <rdKX(ipi (from Skr sarkara, gravel, 
sugai), and used in medicine The art of boiling sugar 
was known in Gangetic India, from which it was earned to 
China in the first half of the 7th century, but sugar refining 
cannot have then been known, for the Chinese learned the use 
of ashes for this purpose only m the Mongol period, from 
Egyptian visitors ^ Ihc cultivation of the canc in the West 
spread from Khuzistan in Persia At Gundc-Shapur m this region 

sugar was prepared with art ” about the time of the Arab 
conquest,^ and manufacture on a large scale was carried on at 
Shuster, Sus and Askar- Mokram throughout the middle ages ^ 
It has been plausibly conjectured that the art of sugar refining, 
which the farther East learned from the Arabs, was developecl 
by the famous physicians of this region, in whose pharrnac opoeia 
sugar had an important place Under the Arabs the growth 
and manufadure of the cane spread far and wide, from India 
to Sus in Morocco (Edrisf, ed Dozy, p 62), and were also 
introduced into Sicily and Andalusia 

In the age of discovery the Portuguese and Spaniards 
became the great disseminators of the cultivation of sugar, 
the cant was planted in Madeira in 1420, it was earned 
to San Domingo in 1494, and it spread over the occupied 
portions of the West Indies and South America early in 
the 16th century Within the first twenty years of the 1 
1 6th century the sugar trade of San Domingo expanded with 
great rapidity, and it Wcus from the dues levied on the 
imports brought thence to Spain that Charles V obtained 
funds for his palace building at Madrid and Toledo In the 
middle ages Venice was the great European centre of the sugar 
trade, and towards the end of the 15th century a Venetian 
citi/cn received a reward of 100,000 crowns for the invention of 
the art of making loaf sugar One of the earliest references to 
sugar in Great Bntain is that of 100,000 lb of sugar being shipped 
to London in 1319 by lomasso Loredano, merchant of Venice, 
to be exchanged for wool In the same year there appears in the 
accounts of the chamberlain of Scotland a payment at the rate 
of IS 9jd per lb for sugar Throughout Europe it continued 
to be a costly luxury and article of medicine only, till the 
inert ising use of tea and coffee in the i8th century brought 
It into the list of principal food staples The increase in the 
consumption is exemplified by the fact that, while in 1700 the 
amount used in Great Britain was 10,000 tons, m 1800 it had 
risen to 150,000 tons, and in 1885 the total quantity used was 
almost 1,100,000 tons 

In 1747 Andreas Sigismund Marggraf, director of the physical 
classes in the Academy of Sciences, Berlin, discovered the 
existence of common sugar in beetroot and in numerous other 
fleshy roots which grow in temperate regions But no practical 
use was made of the discovery during his lifetime The first 
to establish a beet-sugar factory was his pupil and successor, 
Franz Carl Achard, at Cunern(near Breslau) in Silesia in 1801 
The processes used were at first very imperfect, but the extra- 
ordinary increase in the price of sugar on the Continent caused 
by the Napoleonic policy gave an impetus to the industry, 

^ Lucan 111 237 Scncca, Epist 84 PUny, HN xii 8 (who 
supposes that sugar was produced in Arabia as well as m India), 
Pefipl mar Eryth § 14 , Dioscondes 11 104 The view, often 
repeated, that the saccharum of the ancients is the hydrate of 
silica, sometimes found m bamboos and known in Arabian medicine 
as tahashir, is refuted by Yule, Anglo-Indian Glossary, p 654, sec 
also Not et exit des M S 5 de la btbl not xxv 267 seq 

* Marco Polo, cd Yule, 11 208, 212 In the middle ages the best 
sugar came from Egypt (Kazwini i 262), and m India coarse sugar 
IS still called Chintsc and fine sugar Cairene or Egyptian 

^ So the Armenian Geography ascribed to Moses of Chorene 
{qv for the date of the work), St Martin, Mim sur VArminie 

« 372 

♦ Istakhrl p 91 Yakut 11 497 Tha alibi, a writer of the nth 
century, says that Askar-Mokram had no equal for the quality 
and quantity of its sugar, “ notwithstanding the great production 
of Ir^k, Jorjtlu and India * It used to pay 50,000 lb of sugar 
to the sultan in annual tribute (Latdif, p 107) The names of 
sugar in modern European languages are derived through the 
Arabic from the Persian shakar 


and beetroot factories were established at many centres both 
m Germany and in France In Germany the enterprise came 
to an end almost entirely with the downfall of Napoleon I 
but in France, where at first more scientific and economical 
methods of working were introduced, the manufacturers were 
able to keep the industry alive It was not, however, till after 
1830 Hhat It secured a firm footing, but from 1840 onwards it 
advanced with giant strides 

Under the bounty system, by which the protectionist countric s 
of Europe stimulated the beet sugar industry by bounties on 
exports, the production of sugar in bounty-paying countries 
was encouraged and pushed far beyond the limits it could 
have reached without state aid At the same time the con- 
sumption of sugar was greatly restricted owing to the 
heavy excise duties imposed mainly to provide for the payment 
of the bounties The very large quantity of output made 
available for export under these exceptional conditions 
bi ought about the flooding of the British and other markets 
with sugars at depressed prices, not unfrequently below the prime 
cost of production, to the harassment of important industries 
carried on by British refiners and sugar-growing ( olonies In 
these circumstances, the British government sent out invita- 
tions on the 2nd of July 1887 for an international conference to 
meet in London 1 he conferc nee met, and on the 30th of August 
1888 a convention was signed by all the powers represented 
except h ranee — namely, by Austria, Belgium, Germany, Great 
Britain, Italy, the Netherlands, Russia and Spain h ranee 
withdrew because the United States was not a party to it 1 he 
first article declared that “ The high contract mg parties engage 
to take such measures as shall constitute an absolute and com- 
plete guarantee that no open or disguised bounty shall be granted 
on the manufacture or exportation of sugar” I he seventh 
article provided that bountied sugars {suens pnnus) must be 
excluded from import into the territories of the signatory powers, 
by absolute prohibition of entry or by levying thereon a spec lal 
duty in excess of the amount of the bounties, from which duty 
sugars coming from the contracting countries, and not bounty - 
fed, must be free The convention was to be ratified on the 
I St of August 1890, and was to be put in force on the ist of 
SeBtember 1891 

The convention of 1888 was never ratified, and it is doubtful 
whether its ratification was urged, for a bill introduced by the 
British government in 1889 to give it effect was not pressed 
and It was manifest that there was hesitation — which presenth 
became refusal— to uphold the policy of the penalties on the 
importation of bountied sugar imposed by the seventh article 
without which the convention would be so much waste paper 

Eight years later, on the 1st of August 1896, the bounties 
offered by the governments of Germany and Austria-IIungarv 
were approximately doubled, and France had a bill in prepara- 
tion to increase hers correspondingly, although it was computed 
that they were even then equivalent to a grant of £3, 5s per ton 
So wrote Mr Chamberlain, the colonial secretary, on the 9th 
of November following, to the treasury The minute plainlv 
stated that it had become a question whether the continued 
enjoyment of advantages resulting from the importation of 
cheap bounty-fed sugar to some British industries did not 
involve the rum of the British sugar-producing colonies, and 
that he was not prepared, as secretary of state for the colonics, 
to accept the responsibility of allowing matters to take their 
course and to acquiesce m the policy of non-intervention hitherto 
pursued in regard to the bounties without having satisfied 
himself as to what such a policy might entail as regarded both 
the colonies and the exchequer Mr Chamberlain concluded 
by asking whether the treasury would consent to sending a 
royal commission to the West Indies to inquire into the effect 
of the foreign sugar bounties on their principal industry 

The treasury accepted the proposal, and a royal commission 
proceeded to the West Indies in December 1896, and reported \ 
few months later in 1897 Only one commissioner, howevci 
denounced the bounties as the real cause of the utter breakdown 
of trade and of the grievous distress which all three had witnessed 
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and fully acknowledged But the minute and commission were 
not barren of result A fresh conference of the powers assembled 
at Brussels, on the invitation of the Belgian government, on the 
7th of June 1898, and although the British delegates were not 
empowered to consent to a penal clause imposing counter- 
vailing duties on bountied sugar, the Belgian premier, who pre- 
sided, was abl( to assure them that if Great Britain woulcf agree 
to such a clause, he could guarantee the accession of the govern- 
ments of Germany, Austria, Holland and his own Of all the 
countries represented — Germany, Austria-Hungar}% Belgium, 
Spam, France, Great Britain, the Netherlands, Russia and 
Sweden — only one, namely France, was opposed to the com- 
plete suppression of all export bounties, direct or indirect, 
and Russia declined to discuss the question of her internal 
legislation, contending that her system did not amount to a 
1)0 mty on exportation 

Apart from the proceedings at the sittings, much of the actual 
work of the conference was done by informal discussion, under- 
taken to discover some means of arriving at a common under- 
standing Was a compromise possible which would bnng about 
a satisfactory settlement? The Bntish delegates wrote that 
It appeared that there were at that time but two methods of 
securing the suppression of the bounty svstem— an arrangement 
for limitation of the French and Russian bounties acceptable 
to the other sugar-producing states, in return for the total 
abolition of their bounties, or, a convention between a certain 
number of these states, providing for the total suppression of 
their bounties, and for the prohibition of entry into their terri- 
tory of bounty-fed sugars, or countervailing duties prohibiting 
importation 

The Belgian go^crnmcnt thought a compromise might be 
possible A proposal was annexed to the proces-verbal of the 
linal sitting, and the president closed the first session of 
tiie Conference on the 2Sth of June 1898 with the expression 
of a hope tint the delegates would soon reassemble 

Ihc annual aggregate output of cane and date sugar in India 
was short of 4,000,000 tons Exportation had long ceased, 
partly owing to the bountied competition of beet sugar, and 
partly bieiusc the people had become able to afford the con- 
sumption of a greater quantity than they produced, and German 
and Austrian sugars were pouring into the country to supply the 
deficiency But the importation of foreign sugar, cheapened 
by foreign state aid to a price which materially reduced the 
fair and reasonable profit of native cultivators, was a state of 
things the Indian government could not accept On the 20th 
of March 181)9 an ait, authorizing the imposition of countervail- 
ing duties on bount)-fcd articles at the port of importation, 
was passe d by the Council of India, and received the assent of 
the governor-general 

This decisive step was not long m making itself felt in the 
chanceries of Furopc In October 1900 a conditional agree- 
ment for the reduction of the bounties v^as made in Pans 
between France, Germany and Austria-Hungary, in February 

1901 the Belgian government proposed a new session of the Con- 
ference of 1898, and on the i6th of December following Brussels 
welcomed once more the delegates of all the powers, with the 
exception of Russia, to the eighth European Sugar Bounty ( (in- 
ference since that of Pans in 1862 The discussion lasted over 
eight sittings, but the conference, to which the British delegates 
had come with powers to assent to a penal clause, arrived at 
an understanding, and a convention was signed in March 

1902 This was ratified on the ist of February 1903, 
subject to a declaration by Great Britain that she did 
not consent to penalize bounty-fed sugar from the British 
colonies 

It was agreed ‘ to suppress the direct and indirect bounties 
which might benefit the production or export of sugar, and not to 
establish bounties of this kind during the whole duration of the 
convention/’ which was to comd into force on the istof September 
1903, and to remain in force five years, and thenceforward from 
yccir to year, in case no state denounced it twelve months before 
the ist of September in any year A permanent commission was 
established to watch its execution 


+5 

The full text in French, with an English translation, of the 
Sugar Convention, signed at Brussels on the 5th of March 1902 
by the plenipotentiaries of the governments of Germany, Austria- 
Hungary, Belgium, Spain, France, Groat Britain, Italy, the Nether- 
lands and Sweden, will be found in a return presented to parliament 
in April 1902 (Miscellaneous, No 5, 1902, Cd 1013) 

Table I — Amounts (reduced to Ftighsh money per cwt avoir- 
dupois) of the total net sugar bounties granted by European powtrs, 
ticcording to the computation issued by the secretary of thi Umled 
states trtasurv on the 12U1 of Dtcimbtr 1898 
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Sir H Bergnc reported on the 27th of July 1907 to Sir Edward 
Grey that — 

The pel mane nt session had met in sjiecial session on the 25111 
of July, to eonsidtr the suggestion of His Britannic Majesty’s 
government to the etfeet that, if Great Britain could be relieved 
from the obhg ition to tiiforcc the pm il provisions of the conven- 
tion, they woul I be pn pared not to giv( notiee on the ist of Sep- 
tember next of th(ir intention to withdraw on the ist of September 
190b a notice whieh they would otherwise feel bound to give at 
the appointed time and he added that At this meeting a very 
gtneral desire was expre*ssed that, in these circumstances, arrange- 
ments should, if possible, be mach which would permit Great 
Britain to remain a party to the Sugar Convention ” 

On the Tst of August 1907 the Belgian minister in London 
transmitted to Sii Edward Gre) a draft additional act pre- 
pared by the commission for earrving out the proposal of His 
Britannic Majesty s government, and on the 28th of August 
following an additional act was signed at Brussels by the 
plenipotentiaries of the contracting parties, by which they 
undertook to maintain the con\cntion of the 5th of March 
1902 in force for a fresh period of five years 

On the 2nd of December 1907 Sir H Bcrgne wrote to the 
foreign office from Brussels, reporting that a special session 
of the permanent commission, established under the sugar 
bounties convention, had opened on the i8th of November and 
the principal matter for its consideration had been the applica- 
tion of Russia to become a party to the conv ention on special 
terms A protocol admitting Russia to the sugar convention 
was signed at Brussels on the 19th of December 1907 

Sir A H Hardmge on behalf of Great Britain made the 
following declaration — 

“ The assent of His Majesty’s government to the present protocol 
IS limited to the provisions enabling Russia to adhere to the con- 
vention, and does not imply assent to the stipulation tending to 
restrict the importation of Russian sugar ** 

When, m April 1908, Mr Asquith became premier, and Mr 
Lloyd George chancellor of the exchequer, the sugar ton^ entiun 
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Table II 

Ihe World’s Trade in Cane and Beet Sugar, in tons avoirdupois, at decennial periods from iS^o to 1870 inclusive, and yearly from 1871 
to 1901 inclusive with the percentage of beet sugar and the average price per cwt in shillings and pence Tons avoirdupois 
of 2240 n> — 1016 kilogrammes 
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Ihc qumtitics of cane sugar irc based on the trade circulars of Messrs Willett 6c Gray of New York those of beet sugar on the 
tri(k circulars of Messrs F O Licht of Magdeburg, and the prices are obtained from statements supplied by importers into the 
United States of the cost in foreign countries of the sugars which they import The table has been adapted from the Monthly 
Summary of Commerce and Finmce of th< United States, January 1902 prepared in the Buicau of Statistics, Treasury Departmtnt, 
Washington Government Printing Office 1902 

Table HI 

O lantities of Raw and Refined Cane ind Beet Sugar, in tons avoirdupois, imported into the United Kingdom in 1870 and in 187$ and 
yearly from 1880 to 1901 inclusive with the consumption ptr head ot the population in lb and the price per cwt of raw 
and refined sug ir 
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s 

d 

s 

d 

1870 

55O ooo 

84 ooo 

3 ooo 

82 ooo 

725 ooo 

- 

— 

8 88 

— 

- 

— 

- 


- 

isr5 

705 ooo 

107 ooo 

ih ooo 

128 ooo 

956 ooo 

50 

64 

59 

52 

21 

2 

30 

4 

1880 

590 ooo 

260 ooo 

ir ooo 

1 40 ooo 

I 001 ooo 

51 

09 

9 4<> 

()0 

55 

21 

9 

29 

5 

1881 

t)2 3 ooo 

310 ooo 

5 ooo 

135 ooo 

I 071 0(30 

5^> 

01 

844 

64 

45 

21 

9 

28 

IT 

1882 

726 ooo 

2()5 ooo 

6 ooo 

133 ooo 

I , I 30 ooo 

58 

78 

8 38 

67 

16 

21 

1 

28 

8 

I8S3 

597,000 

420,000 

7 ooo 

157 ooo 

1 1 8 3 oc% 

58 

73 

9 87 

(>H 

10 

20 

I 

27 

2 

18S4 

582 oo<» 

399 ooo 

53 ooo 

160 ooc 

I 194 ooo 

55 

57 

12 58 

68 

15 

15 

6 

28 

II 

1885 

561,000 

410,000 

1 1 4 ooo 

1 52,000 

I 237,000 

55 

46 

15 75 

71 

21 

T 3 

TO 

18 

2 

1880 

4 ()8 ,ooo 

3 39 ooo 

71 ooo 

247 ooo 

1,125 ooo 

44 

or 

1875 

f)3 

i(> 

13 

0 

16 

8 

1887 

4 39,000 

4( >1,000 

39 ooo 

31 1 ooo 

1,250,000 

50 

80 

20 25 

7^ 

05 

12 

I 

15 

8 

1888 

574 ooo 

319000 1 

2 OOO 

342 ooo 

I 237 ooo 

47 

97 

19 99 

67 

96 

n 

5 

17 

8 

i88( 

470 ooo 

407 ooo 1 

I ooo 

448 ooo 

I 32() ooo 

48 

38 

26 54 

74 

92 

15 

5 

19 

8 

iSgn 

283 ooo j 

503000 1 

1 5 ooo 

484 ooo 

I 285 ooo 

42 

87 

28 22 

71 

09 

12 

() 

l() 

4 

1891 

349 ooo 

461 ooo 1 

27 ooo 

540 ooo 

I 377 

45 

08 

32 94 

78 

02 

12 

10 

i() 

(. 

1802 

386 ooo 

429 0(0 

2 ooo 

529 ooo 

I 346 ooo 

44 

58 

30 63 

75 

21 

n 

0 

17 

I 

189 i 

368 ooo 

4 14 ooo 

2 ooo 

575 ooo 

I 379 ooo 

42 

41 

33 17 

75 

58 

n 

2 

18 

4 

. 1893 

324 ooo 

39 1 ooo 

I ooo ' 

hgb ooo 

I 412 ooo 

37 

18 

39 9<) 

77 

08 

11 

5 

15 

6 

( 1895 

388,000 

46 3 ooo 

I ooo 

706 ooo 

I 558 ooo 

45 

28 

40 10 

85 

^8 

9 

7 


4 

i 89 <j 

381 OCK) 

400 ooo 

I ooo 

7 38 ooo 

I 526 ooo 

4D 

94 

41 53 

82 

47 

10 

5 

n 

7 

1 1897 

242 ooo 

4 34 0(^0 

I ooo 

793 

I 469 ooo 

H 

52 

43 92 

78 

44 

9 

0 

12 

3 

1 1898 

28(> ooo 

478,000 

I ooo 

825 ooo 

I 5O0 ooo 

39 

89 

45 29 

85 

18 

9 

8 

12 

5 

; 189 ) 

1 86 ooo 

4f>9 ooo 

I ooo 

889 ooo 

I 545 ooo 

35 

63 

4868 

84 

31 

10 

6 

12 

7 

' 1900 

1 50 ooo 

512 ooo 

I ooo 

961,000 

I (>24 (X>0 

35 

48 


87 

71 

10 

5 

T 2 

TO 

1901 

178 t72 

52(»45i ' 

I ooo 

I 079 553 

I 785 

36 

80 

56 40 1 

93 

20 

10 

6 

12 

0 


of 1902 had thus been renewed in a modified form Great 
Britain, instead of agreeing to prohibit the importation of 
bounty-fed sugar, was allowed to permit it under certain limits 
Russia, which gave bounties, was to be allowed to send into 
I uropean markets not more than 1,000,000 tons within the 
next five > ears, and Great Britain undertook to give certificates 
guaranteeing that sugar refined in the United Kingdom and 
exported had not been bounty-fed The renewal of the con- 
vention was disapproved by certain I iberal politicians, who in- 
sisted that the pnee of sugar had been raised by the convention, 
and Sir Edward Grey said that the government had intended 
to denounce the ( onvention, but other countries had urged that 
Great Britain had induced them to enter into it and to alter 
their fiacal system for that purpose, and it would be unfair to 
upset the arrangement Besides, denunciation would not have 
meant a return to prior conditions, for other countries would 


have continued the convention, and probably with success, 
and would have proposed prohibitive or retaliatory duties in 
respect of British sugar, with bad results politically Still the 
1 British government had been prepared to denounce the con- 
vention in view of the penal clause which had ensured the ex- 
clusion of bounty-fed sugar, either directly or through the 
imposition of an extra duty But this had been removed, and 
It was no^ unreasonable to insist on denunciation Russia 
would have made the same arrangement she had obtained 
had we seceded from the convention She had formerly sent 
to England about 40,000 tons of sugar yearly, she might now 
send 200,000 tons Was this limitation a reason for sacrificing 
the advantages we had gained ? Under the original terms 
of the convention Great Britain might have been asked to close 
her ports to sugar proceeding from one country or another 
1 This was now impossible 
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lABLb IV 

The Cano and Beet Sugar Crops of the World for 1909-1910, with the average of the crops for the seven preceding years from 1902 to 

1903 in tons of 2240 th 

A —Cane Sugar (compiled from the Weekly Siattsitcal Sugar Trade Journal of Messrs Willett & Gray of New York and books and reports 

published under the authority of the go\ ernment of India) 


Country 

Crop 

1909-1910 

Average crop 
for 7 yeavs end- 
ing 1908-1909 

Country 

Crop 

1909-1910 

Average crop 
for 7 years end 
mg 1908-1909 

Africa- 

Egypt 

Mauritius 

Tons avoiidupois 
55.000 

Tons avoirdupois 

67,592 

Venezuela 

Tons avoirdupois 

3 000 

Tons avoirdup<jis 

3 000 

220 000 

183 688 

Total in America 

^ 955 000 

3 107,252 

Reunion 

Natal 

45 000 
\5 000 

33.299 

27 857 

Asia — 

British India and Depen 
dencies 



1 otal in Africa 

365 000 

312,436 


1 

America — 

Argentina 

1 20 000 

132 410 

3 750,000 

1 

3 (too 000 1 

China 

I 000 000 

I ooo 000 ' 

Brazil 

27O 000 

218 214 

Dutch Colony — 

Java and Mulocra 

Japan and Formosa 


1 

British Colonics -- 
Trinidad 

Baibadocs 

45 000 

40 000 

12 000 

25 000 

45 2^2 

37 492 
n 253 

21 857 

I 200 000 

I 30 000 

1,019759 I 

94225 , 

Jamaica 

Antigua and St Kitts 

United States Possession — 
Philippine Islands 

145 <K)0 

125 4G8 

Dcmerar i 

Lesser Antilles 

Total in British Colonies 
Costa Rica 

1 1 5 000 

0 000 

II4 922 

10 71 5 _ 

Slam 

Total 111 Asia 

7 000 
() 2 32 0(K1 

0 000 

5 845.432 

243 000 

24^ 471 
2 657 

Australia and Polynesia — 
British Colonics — 

I iji Islands 

Queensland 

New South Wales 



Cuba 

1 ,700,000 

I 180 203 


1 

Danish Colony St ( roi\ 1 

15,000 

12857 


49 928 

1 44 f)00 1 
20 70G 1 

Dutch Colony Surinam 
French Colonic s - 
Martinique 

Gucdeloiipc 

I 5 000 

40 ooc» 

40 000 

_ l "3 140 

34 279 

37 5 <*o 

69 000 

136 000 

14 500 

Totd m Australia ami 
Polynesia 

219 500 

214 1)34 

Total in 1 reach Colonies 

80 000 

71 779 

614 \ 

8 oiC> 

56 043 

Ecuador 

Guatemala 

Haiti and S<into Domingo 

7 000 

7 5*^0 

90 000 

Europe — 

Sp iin 

Tot d in Europe 

iG 000 

1 

19473 

Mexico 

I ^0 000 

114 7QO 

10 000 

19.473 __ 

Nicdragii 4 

Peru 

4 5t>o 

1 50 oo< ) 

4 200 

Summary — 

Africa 

America 

Asia 

Australia and Polynesia 
Europe 

365 000 

3 955 000 

0 2 32 000 

219 500 
lG,ooo 

312 436 

3 107 252 

5 845 432 
214634 

19473 

Salvador 

United States — 

Louisiana 

Texas 

Porto Rico 



325 000 
10,000 
280,000 

490 000 

I 105 000 

5 (>40 

300 714 

9 571 

17(1 280 

^404 424 

890 995 

Hawauan I slant Is 

Total in United States 

Total Production of Cane 
Sugar in the World 

10 787 500 

9 499 227 


B — Bttt Sugar (compiled from data furnished by the Statistischcs Bureau fur die Rubcnzucker Industrie dcs Deutschen Reiches, of 

Mr F O Licht Magdebuig) 


Country 

Crop 

1902-iQo^ 

Crop, 

1903-1904 

Crop 

1904-1905 

Crop 

I 905-1900 

Cl op 

1906-1907 

C rop 

1907-1908 

C rop 

1908-1909 

Estimated 

crop 

1909-1910 

Average of 7 
years 1902-1903 
to 1908-1909 


Ions 

Ions 

Tons 

Tons 

Tons 

1 ons 

1 ons 

Tons 

Tons 


i\oirdupois 

ivoirdupois 

avoirdupois 

avoirdupois 

a\ oirdupois 

avoirdupois. 

avoirdupois 

avoirdupois 

avoirdupois 

Austria-Hungary 

1,040,987 

I 149 51O 

875 383 

1 485 944 

I 322 71O 

I 402 157 

1 37() 501 

I 240 102 

I 236 172 

Belgium 

220,550 

200 233 

173.679 

323.577 

64,958 

^78.318 

228 682 

254 258 

24O 051 

239 902 

Denmark 

36,004 

46 258 

44,161 

65.942 

53.147 

64 367 

63973 

53.548 

France 

820 050 

791 605 

612 592 

I 072 473 

744 155 

716,218 

794 51 

81 1 970 

793 058 

Germany 

1,734 624 

1 897 234 

I 572 923 

■2 379 959 

2 Z03 810 

2 095 959 

2 049 951 

2 007 780 

1.990.637 

Holland 

100,793 

I 2 I 600 

154.394 

203 912 

178 551 

172.417 

210 958 

196 841 

160,375 

Italy 

82433 

128 794 

77145 

92 435 

104,702 

133818 

102,701 

114,108 

III 718 

Russia 

1 239 4O9 

I 187 848 

938 565 

953 204 

I 117 380 

i I 387,73-2 

I 237 530 

I I3I 840 

I 194 105 

United States 

192 376 

204 847 

206 410 

279 2 3 <> 

426,171 

435248 

577.945 

418 288 

302 890 

Other Countries 

201,510 

249254 

205 548 

246,384 

289 220 

208 498 

289 935 

274.594 

250,050 

Total Crop of the World 

5.665 79(. 

1 5 977 189 

4 840,798 

7 102 080 
' 1 

7,030 989 

0 891 87(1 

6 818 458 

6 505 O07 

6 352 455 


The matter temporarily dropped, but certain Liberal members 
of parliament continued to press for the withdrawal of Great 
Britain from the convention, it being stated that a promise had 
been privately given by Sir Henry Campbell-Bannerman that 
the government would withdraw as soon as practicable On 
the 15th of July 1908, Mr Asquith said that Sir Edward Grey 
had announced in the House of Commons on the 6th of June 
1907 that the British government intended to negotiate with 
the powers for the renewal of the convention, on condition that 
they would relinquish the penal clause, and that none of 


the obligations in the convention as renewed were penal or 
required ‘Statutory authority 

Tables II , III (p 46) and IV (above) give statistics of cane 
and beet sugar production 

The Quantities for India have been computed from information fur- 
nished by the India olTicc, and publications made under authority of 
the secretary of state and the commercial intelligence department of 
the Indian government 

The whole of the sugar produced m India is consumed in the 
country and sugar is imported, the bulk of it being cane sugar commg 
from Mauritius and Java, and about 85 % of the import is of lugh 
quahty resembling refined sugar 
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It would appear that the purchasing power of the inhabitants 
of India has increased of late years, and there is a growing demand 
for refined sugar, fostered by the circumstance that modern pro- 
cesses of manufacture can make a quahty of sugar, broadly speaking, 
equal to sugar refined by animal charcoal, without using cnarcoal, 
and so the religious objections to the refined sugars of old days 
h ive been overcome (A Ch , V W Ch ) 

SUGAR-BIRD, the English name commonly given in the West 
India Islands to the various members of the genus Cerihtola 
(belonging to the Passerine family Cuercbidae^) for their habit 
of frequenting the cunng-housts where sugar is kept, apparently 
attracted thither by the swarms of flies They often come into 
dwelling-housts, hopping from one piece of furniture to another 
and carefully explonng the surrounding objects with intent to 
find a spider or insect In thtir figure and motions they remind 
a northern naturalist of a nuthatch, while their coloration — 
blaik, yellow, olive, grey and white — recalls to him a titmouse 
They generally keep in pairs and build a domed but untidy nest, 
laying therein three e^gs, white, blotched with rusty-red 
Many species are recognized, some of them with a very limited 
range, three are continental, with a joint range extending from 
southern Mexico to Peru, Bolivia and south-eastern Brazil, 
while others are peculiar to certain of the Antilles, and several 
of them to one island only Thus C cabott is limited, so far 
as IS known, to Cozumel (off Yucatan), C tricolor to Old Provi- 
dence, C fiaveola (the type of the genus) to Jamaica, and so 
on, while islands that are in sight of one another are often 
inhabited by different “ species ” Ihe genus furnishes an ex- 
cellent example of the effects of isolation in breaking up an 
original form, while there is comparatively little differentiation 
among the individuals which inhabit a large and continuous 
area The non-appearance of this genus in Cuba is very 
remarkable (A N ) 

SUGER (c 1081-11S1), French ecclesiastic, statesman and 
historian, was born of poor parents either in Flanders, at 
St Denis near Pans or at loury in Beauie About 1091 he 
entered the abbey of St Denis Until about 1104 he was edu- 
cated at the priory of St Denis de I’Estr^e, and there first met 
his pupil King Louis VI From 1104 to 1106 Suger attended 
another school, perhaps that attached to the abbey of St 
Benoit-sur-Loire In 1106 he became secretary to the abbot of 
St Denis In the following year he was made provost of Berneval 
m Normandy, and in 1109 of Toury In 1118 he was sent 
by Louis VI to the court of Pope Gelasius II at Maguelonnc, 
and lived from 1121 to 1122 at the court of his successor, 
Calixtus II On his return from Italy Suger was appointed 
abbot of St Denis Until 1127 he occupied himself at court 
mainly with the temporal affairs of the kingdom, while during 
the following decade he devoted himself to the reorganization 
and reform of St Denis In 1137 he accompanied the future 
king, Louis VII , into Aquitame on the occasion of that prince’s 
mamage to Eleanor of Aquitaine, and during the second 
crusade was one of the regents of the kingdom (1147-1149) 
He was bitterly opposed to the king’s divorce, having himself 
advised the mamage Although he disapproved of the second 
crusade, he himself, at the time of his death, on the 31st of 
January 1151, was preaching a new crusade 

Suger was the fnend and counsellor of both Louis VI 
and Louis VII He urged the king to destroy the feudal 
bandits, was responsible for the royal tactics in dealing with 
the communal movements, and endeavoured to regulanze the 
administration of justice He left his abbey, whuh possessed 
considerable property, ennehed and embellished by the con- 
struction of a new church built in the nascent Gothic style 

Suger was the foremost historian of his time He was the 

1 Known m French as Guttguits, a name used for them also by 
some English writers The Guttgmt of Hernandez {Rer medtc N 
hisp thesaurus, p 56), a name said by him to be of native 
on^n, can hardly be determined, though thought by Montbeillard 
(HiSi not otseaux v 520) to be what is now known as Coereba 
caerulea, but that of later wnters is C cyanea The name is probably 
onomatopoetic, and very likely analogous to the ** quit apphed 
in Jamaica to several small birds 
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author of a panegyric on Louis VI (Vita Ludovict regts), and 
part-author of the perhaps more impartial history of Louis VII 
(Histona glortosi regts Ludovict) In his Liber de rebus in 
adrntnistratione sua gestis, and its supplement Libellus de con- 
secratione ecclesiae S Dionym, he treats of the improvements he 
had made to St Denis, describes the treasure of the thurch, and 
gives &n account of the rebuilding Suger’s works served to 
imbue the monks of St Denis with a taste for history, and 
called forth a long series of quasi-official chronic les 

See O Cirtt llieri, Aht Suger von Saint Dents (Berlin, 1898), A 
Luchaire, Louts le Gros (Pans, 1 890) , F A Gervaisc, H tstoire de 
Suger (Pans, 1721) 

SUGGESTION By the older British writers on psychology 
the words “ suggest ” and “ suggestion ” were used in senses vtry 
close to those which they have m common speech, one idea was 
said to suggest another when it recalled that other to mmd or 
(in the modern phrase) reproduced it Modern studies in mental 
pathology and hypnotism (qv) have led to the use of these 
words by psychologists m a special and technical sense The 
hypnotists of the Nani y school rediscovered and gave general 
currency to the doctrine that the most essential feature of the 
hypnotic state is the unquestioning obedience and docility with 
which the hypnotized subject accepts, believes, and acts in 
accordance with every command or proposition of the hypno- 
tizcr Commands or propositions made to the subjcjct (they 
may be merely implied by a gesture, a glance, or a chance 
remark to a third person) and accepted with this peculiarly 
uncritical and intense belief were called “suggestions”, and 
the subject that accepted them in this fashion was said to be 
“ suggestible ” It has aho been made abundantly clear, chiefly 
by the labours of French physicians, that a high degree of 
“suggestibility” is a leading feature of hysteria, and that this 
fact IS the key to the understanding of very many of its protean 
manifestations 

It is also becoming widely recognized that the suggestibility 
of hypnosis and of hysteria is conditioned by a peculiar state of 
the brain, namely a cerebral or mental dissociation, which in 
hypnosis is temporarily induced by the operations of the 
hypnotist, and in hysteria arises from some deficiency of energy 
in the whole psycho-physical system In respec t to these points 
there Is now a wide consensus of opinion among the leading 
authorities, but as to the range and scope of suggestion in our 
mental life great differences of opinion still obtain We may 
distinguish three principal views Firstly, it is maintained by 
a number of physicians (notably by Professor Pierre Janet, 
whose profound studies of hysterical patients are justly cele- 
brated) that all hypnotizable persons are hysterical and that 
suggestibility is a condition peculiar to hysterical subjects 
In view of the assertions in recent years of several physicians 
of high repute to the effect that they find more than 90 % 
of all subjects hypnotizable, it would seem that this view can- 
not be maintained, and that this restriction of suggestion to 
hysterical subjects only, and the stigmatization of suggestibility 
as in every case a morbid symptom, are errors arising from too 
exclusive occupation with its manifestations in this field A 
second group consists of writers who admit that suggestion may 
operate m normal minds, but who, while recognizing that it is 
not an essentially pathological process, maintain that it is a 
process of very peculiar and exceptional nature that has little 
or no affinity with normal mental operations They hold that 
suggestion, whether it occurs in morbid or in healthy subjc( t^*, 
always implies the coming into operation of some obscurely 
conceived faculty or region of the mind which is present in all 
men, but which usually lies hidden or submerged beneath the 
flow of our more commonplace mental activities This sub- 
merged faculty or system of faculties, which is held by these 
authors to be operative in all processes of suggestion, is variously 
designated by them the secondary or submerged stratum of con- 
sciousness, the subconscious or subliminal self (see Subliminal 
Self) The wnters of this group insist upon the more start- 
ling of the effects producible by suggestion, the more pro- 
found changes of bodily and mental processes, such as paralysis. 
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(oniracture, hyperaesthesia, increased power of recollection, 
hallucinations {q v ), &c , and they regard dissoci \tion as the 
process by which the submerged and supernormal faculty (or 
faculties) that they postulate is liberated from the dominance 
of the normal waking self 

A third view has been rapidly gaming ground and is now 
predominant It connects itself with, and bases itself upon, 
the view of Professor Bernheim and his colleagues of the Nancy 
school of hypnotism According to this view all men are normally 
suggestible under favourable conditions, and the hypnotic 
subject and the hysteric patient differ from the normal human 
being chiefly in that their normal suggestibility is more or less 
(sometimes very greatly) increased, owing to the prevalence of 
the state of cerebral dissociation 

According to this third view, suggestion may be defined as the 
communication of any proposition from one person ( or persons) 
to another in such a way as to secure its acteptance with 
conviction, m the absence of adequate logical grounds for its 
acceptance The idea or belief so introdutcd to the mind of 
the recipient is held to operate powerfully upon his bodily and 
mental processes in proportion to the degree of its dominance 
over all other ideas or mental processes, and the extraordinary 
character of the effects, both bodily and mental, of suggestion 
m hypnotic and hysterical subjects is held to be due to the fact 
that, m these conditions of mental dissociation, the dominance 
of the suggested idea is complete and absolute, when as in the 
absence of such dissociation the operation of the suggested idea 
IS always subject to some weakening or inhibition through the 
influence of many opposed or incompatible tendencies and ideas, 
even if these do not rise into explicit consciousness 

This third view seems justified by the facts that no sharp line 
can be drawn between tht suggestibility of normal men and 
that of hypnotized or hysterical subjee ts, and that under favour- 
able conditions many of the most striking results of suggestion 
(e g hallucinations, contractures, inability to move, insensibility 
of various sense-organs, and so forth) may be produced m 
subjects who present at the time no other symptom of the 
hypnotic or hysterical condition 

If, then, we recognize, as we must, that the alogical produc- 
tion of conviction is the essence of suggestion, and that this 
frequently occurs in normal minds as well as in those suffenng 
from various degrees of dissociation, it becomes necessary to 
define the conditions that favour the operation of suggestion in 
normal minds 

These conditions are resident, on the one hand, in the recipient 
of the suggestion, and, on the other hand, in the source from 
which the suggestion comes Of the conditions of the former 
class three seem to be of principal importance 

(a) Defect of knowledge the defect may be quantitative or 
qualitative, t e it may consist in the lack of knowledge or of 
firmly established beliefs about the subject of the proposition, 
or it may consist in the lack of systematic organization of such 
knowledge as the mind possesses The well-trained mind is 
relatively insuggestible, firstly, because it possesses large stores 
of knowledge and belief, secondly, because this mass of know- 
ledge and belief is systematically organized in such a way that 
all Its parts hang together and mutually support one another 
On the other hand, the young child, the uncultured adult, and 
especially the savage, are apt to be suggestible in regard to 
very many topics, first, because they have relatively little know- 
ledge, secondly, because what little they have is of a low degree 
of organization , t e it does not form a logically coherent system 
whose parts reciprocally support one another Suggestion in 
such cases may be said to be conditioned by primitive credulity 
or the suggestibility of ignorance (b) But the same person 
will not be found to be equally suggestible at all times undei 
similar external conditions There are changes of mental state 
which, without overstepping the limits of the normal, condition 
varying degrees of increased suggestibility A man is least 
suggestible when his mind works most efficiently, when he is 
most vigorous and most wide awake, every departure from this 
state, due to fatigue, bodily ill-health, emotional perturbation. 


drugs, or any other cause, favours suggestibility (c) Persons 
of equal degrees of knowledge or ignorance will be found, even 
at their times of greatest mental efficiency, to be unequall> 
suggestible owing to differences of native disposition , one person 
IS by nature more open than another to personal influem e, more 
easily swayed by others, more ready to accept their dicta and 
adopt their opinions for his own Differenies of this kind are 
probably the expression of differences in the native strength 
of one of the fundamental instinctive dispositions of the human 
mind, an instinct which is called into play by the presence of 
persons of superior powers and the excitement of which throws 
the subject into an attitude of submission or subjection towards 
the impressive personality 

Considered from the side of the agent, suggestion is favoured 
by whatever tends to render him impressive to the subject or 
patient — great bodily strength or stature, fine < lothes, a con- 
fident manner, superior abilitits of any kind, age and experience, 
any reputation for special capacities, high social position or the 
occupation of any position of acknowledged authonty , in short, 
all that IS summed up by the term “ personality,’' all that 
contributes to make a personality “ magnetic ” or to give it 
prestige renders it capable of evoking on the part of others the 
submissive suggestible attitude A group of persons in agreement 
IS capable of evoking the suggestible attitude far more effectively 
than any single member of the group, and the larger the group 
the more strongly does it exert this influence Hence the 
suggestive force of the popularly accepted maxims and well- 
established social conventions, such propositions are collective 
suggestions which cany with them all the immense collective 
prestige of organized society, both of the present and the past, 
they eml)od> the wisdom of the ages It is in the main through the 
suggestive power of moral maxims, endowed with all the prestige 
of great moral teac hers and of the c ollec tive voic e of society, that 
the child is led to accept with but little questioning the code of 
morals of his age and countrs , and the propagation of all religious 
and other dogma rests on the same basis The normal suggesti- 
bility of the child is thus a principal condition of its docility, 
and It IS m the main by the operation of normal suggestion that 
society moulds the characters, sentiments, and beliefs of its 
members, and renders the mass of its elements harmonious and 
homogeneous to the degree that is a necessary^ condition of its 
collective mental life Normal suggestion produces its most 
striking effects in the form of mass-suggestion, te when it 
operates in large assemblies or crowds, especially if the members 
have but little positive knowledge and culture For, when a 
belief IS propagated by collective suggestion through the large 
mass of men, each falls under the suggestive sway of the whole 
mass, and under these conditions the operation of suggestion is 
further aided by the universal tendency of mankind to imitation 
and sympathy, the tendency to imitate the actions of, and to 
experience the emotions expressed by, those about one 

Conditions very^ favourable to mass-suggestion prevailed 
during the middle ages of European history , for these “ dark 
ages ” were characterized by the existence of dense populations, 
among whom there was free intercourse but very little positive 
knowledge of nature, and who were dominated by a Church 
wielding immense prestige Hence the frequent and powerful 
operations of suggestion on a large scale From time to time 
fantastic beliefs, giving rise to most extravagant behaviour, 
swept over large areas of Europe like virulent epidemics — epi- 
demics of dancing, of flagellation, of hallucination, of belief in 
the miraculous powers of relic s or of individuals, and so forth In 
these epidemics all the conditions favourable to normal sugges- 
tion were generallv present in the highest degree, with the result 
that in great numbers of persons there were produced the more 
extreme effects of suggestion, such as are usually associated with 
the hysterical or hypnotic state At the present time similar 
manifestations occur m a modified form, as eg the popular 
pilgrimages to Lourdes, Holywell and other plates that from 
time to time acquire reputations for miraculous curative powers 

Auto-suggestion — Although auto-suggestion does not stricth 
fall under the definition of suggestion given above, its usage to 
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denote a mental process which produces effects very similar to 
those producible by suggestion is now so well established that it 
must be accepted In auto-suggestion a proposition is formulated 
in the mind of the subject rather than communicated from another 
mind, and is ai cepted with conviction in the absence of adequate 
logiCiil grounds Generally the belief is initiated by some external 
event or some bodily change, or through some interpretation of 
the behaviour of other persons, e g sl man falls on the road and a 
wagon very nearly passes over his legs, perhaps grazing them 
merely, when he is picked up, his legs are found to be paralysed 
The event has induced the conviction that his legs are seriously 
injured, and this conviction operates so effectivelv as to realize 
Itself Or a savage, suffering some slight indisposition, interprets 
the behaviour of some person in a way which leads him to the 
conviction that this person is compassing his death by means of 
magical practices , accordingly he lies down in deep despondency, 
anci, in the course of some days or weeks, dies, unless his friends 
succeed in buying off, or in some way counterai ting, the malign 
influence Or, as a more familiar and trivial instance of auto- 
suggestion, we may cite the case of a man who, having taken a 
bread pill in the belief that it contains a strong purgative or 
emetK , realizes the results that he expects 

LiTh R A TURK — H Bcmhcim, De la Sugge<itton, ei de ses a^heaXxons 
a la thirapeutique (2nd cd , Pans, 1887) Pierre Janet, ihe Majoi 
Symptoms of Hysteria (London, 191)7), Otto btoll, Suggestion und 
Hypnotxsmus in der Volkerp^ychologie (2nd cd Leipzig, 1904) 
Boris Sidis, The Psvchologv of Suggestion (New York, iSg8), W M 
Kcatingc, Suggestion in Education (London, 1907) F W H Myers 
Human Personality and its Survival of Bodily Death (London, IQ03 
2nd eci , abridged, 1907) A Binet, La Suggestibility (Pans 1900) 
See dso htt T itiirc under Hypnotism (W McD ) 

SUHL, a town of Germany, in the province of Prussian Saxon} , 
picturesquely situated on the Lauter, on the southern slope of the 
Ihuringian Forest, GJ m N E of Meiningen and 29 m S W of 
Erfurt by rail Pop (1905), 13,814 The armourers of Suhl are 
mentioned as earl} as the 9th centur}, but they enjoyed their 
highest vogue from 1 5 so to 1634 The knights of south (iermany 
especially prized the swords and armour of this town, and many 
of the weapons used in i ampaigns against the Turks and in 
the Seven Years’ War are said to have been manufac tured at 
Suhl It has suffered considerably in modern times from the 
competition of other towns in this industry, especially since 
the introduction of the brcci h-loading rifle It still contains, 
however, large factories for firearms, military and sporting, and 
side arms, besides ironworks, machine- works, potteries and 
tanneries The once considerable manufacture of fustian has 
declined A brine spring (Soolquelle) at the foot of the neigh- 
bouring Domberg is said to have given name to the town 

Suhl, which obtained civic rights in 1527, belonged to the 
principality of Henneberg, and formed part of the possession of 
the kingdom of Saxony assigned to Prussia by the Congress of 
Vienna in 1815 

Set Werther, Chromk der Stadt Suhl (2 vols , Suhl, 184O-1847) 

SUICIDE (from Lat sut, of oneself, and ctdmm, from caedere, 
to kill), the act of intentionally destroying one’s own life The 
phenomenon of suicide has at all times attracted a large amount 
of attention from moralists and social investigators Its 
existence is looked upon, m Western civilization, as a sign of the 
presence of maladies m the body politic which, whether remediable 
or not, deserve careful examination It is, of course, impossible 
to compare Western civilization in this respect with, say, Japan, 
where suicide in certain circumstances is part of a distinct moral 
creed In Christian ethics and Chnstian law it is wrong, indeed 
illegal, as a jelo de se, self-murder It is within comparatively 
recent years that the study of suicide by means of the vital 
statistic s of various European countries has demonstrated that 
while the act may be regarded as a purely voluntary one, yet 
that suicide a§ a whole conforms there to certain general laws, 
and IS influenced by conditions other than mere individual 
circumstances or surroundings Thus it can be shown that each 
country has a different suicide-rate, and that while the rate for 
each country may fluctuate from } ear to year, yet it maintains 
practically the same relative proportions to the rates of other 


countries The following table shows the suicide-rate for 
various European countries (Bertillon) — 


Table I 


^ Country 

Period of 

Annual Number 
of Suicides 

Observation 

per Million 



Inhabitants 

1 Saxony 

1878-1882 

392 

1 Denmark 

1880-1882 

251 

Switzerland 

1878-1882 

230 

Baden 

198 

Wurttemberg 

1877-1881 

189 

E ranee 

1878-1882 

180 

Prussi.i 

lOO 

Belgium 


100 * 

Sweden 


92 

England and Wales 


75 

Norway 


69 

Scotland 

1877-1881 

49 

Ireland 

1878-1882 

17 


In additum to furnishing materials for an .approximately 


accurate estimate of the number of suicides which will occur in 
any country in a year, statist cs have demonstrated that the 
proportion of male to female suic’cJes is practically the same from 
year to year, viz 3 or 4 males to i female, that it is possible to 
predict the month of greatest prevalence, the modes of death 
adopted by men on the one h.and and women on the other, and 
even the lelatm frequency of suicide amongst persons following 
different professions and employments, and that in most of the 
countries of Europe the suicidc-rate is increasing In England 
and Wale^ the annual death-rate per million from suicide has 
steadily advanced, as is shown by the following figures for 


quinquennial periods — 


1801-1885 

O5 per million living 

i8C)0-i87o 

hh 

1871-1875 

00 

1870-1880 

74 »» 

1881-1885 

75 

I 880- I 890 

79 

1891-1895 

«« 

1890-1900 

89 

^ 1901-1905 

100 ,, , 


The next table illustrates the continued increase in recent 
years, and at the same time shows the total number and the 
number of male and female suicides each year from 1886 to 

1905 

Table II 

Total Suicides — Male and Pemalt — in England and Wales 
jS86-i^oj, together with the annual rate per million living 
{Rt gistrar-GeneraV s Reports) 






Suicide-rate 

Year 

Male 

E'emalc 

Total 

per Million 
Living 

1880 

i() 9 l 

5O0 

2251 

82 

1890 

10^5 

570 

2205 

77 

1895 

2071 

726 

2797 

92 

i 89(» 

1979 

677 

2650 

86 

1897 

2090 

702 

2792 

90 

1898 

21OO 

711 

2877 

91 

1899 

2121 

723 

2844 

89 

1900 

21OO 

73 ^ 

2896 

90 

1901 

2318 

80^ 

3121 


1902 

24O0 

807 

3267 

99 

1903 

2O40 

871 

3511 

105 

1904 

2523 

822 

3345 

99 

1905 

2083 

802 

3545 

104 

Total 

28 54O 1 

95(>4 

1 38 no 

— 


The reason of the high suicide-rate in some countries as com- 
pared with others, and the causes of its progressive increase, are 
not easily determined Various explanations have been offered, 
such as the influence of climate, the comparative prevalence of 
insanity, and the proportionate consumption of alcoholic drinks, 
but none satisfactorily accounts for the facts It may, however, 
be remarked that suicide is much more common amongst 
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Protestant than amongst Roman Catholic communities, while 
Jews have a smaller suinde-rate than Roman Catholics A point 
of considerable interest is the increase of suicide in relation to the 
advance of elementary education Ogle states that suicide is 
more common among the educated than the illiterate classes It 
IS also more prevalent in urban than in rural districts A curious 
feature in large towns is the sudden outbreak of self-destfuction 
whi( h sometimes occurs, and which has led to its being described 
as epidemic In such cases force of example and imitation 
undoubtedly play a considerable part, as it is well recognized that 
both these forces exert an influence not only m causing suicide, 
but also in suggesting the method, time and place for the act 
No age above five years is exempted from furnishing its quota of 
suicidal deaths, although self-destruction between five and ten 
years is very rare Above this age the proportion of suicides 
increases at each period, the maximum being reached between 
fifty-five and sixty-five Among females there is a greater 
relative prevalence at earlier age periods than among males 
The modes of suicide are found to vary very slightly in different 
countries Hanging is most common amongst males, then 
drowning, injuries from fire-arms, stabs and cuts, poison and 
precipitation from heights Amongst females, drowning comes 
first, while poison and hanging are more frequent than other 
methods entailing effusion of blood and disfigurement of the 
person The methods used in England and Wales by suicides 
during 1888-1897, and in Scotland during the years 1881-1897, 
are given in the following table — 


Table III 

Modes of Suicide in England and Wales iSSS-iSq-/ 


Order 

M'llcs 

Fcm<iles 

Both Sexes 

ot Pro 
qiicncy 

Mode 

Num- 

ber 

Mode 

Num- 

ber 

Mode 

Num- 

ber 

I 

Hangin" 

5 <»c .9 

Drowning 

2089 

H ingmg 

7005 

2 

S tab-cut 

^591 

Poison 

1052 

Drowning 

55^2 


Drowniii" 

i 443 

Hanging 

I 33 (* 

Stab-cut 

4305 

4 

Poison 

zz ( y \ 

St lb cut 

77 t 

l\)ison 


S 

Fire-arms 

2152 

Fire arms 

S2 

f ire-arms 

2204 

t) 

Otherw ise 

177s 

Otherwise 

527 

Otherwise 

2 ^00 

r~' J 

Total 

18,895 

Total 

1 (>427 1 

Total 

1 _ _ 

'25 322 1 


Modes of Suicide in Scotland iSSi-iSgy 


Order 

Malts 

h cmalcs 

Botli Sexes 

of Fic- 
quency 

Mode 

Num- 

ber 

Mode 

Num- 

ber 

Mode 

Num- 

ber 

I 

Hanging 

741 

Drowning 

430 

Drowning 

IO( )0 

2 

Drowning 

O30 

Hanging 

257 

Hanging 

998 

3 

Stab-cut 

55 ^ 

Poison 

145 

Stab-cut 

700 

4 

Poison 

257 

Stab-cut 

144 

Poison 

402 

5 

Fire arms 

245 

Fire arms 

6 

Fire-arms 

251 

0 

Otherw ise 

207 

Otherw ISO 

100 

Otherwise 

307 


Total 

2630 

Total 

1082 

Total 

3718 


The season of the year influences suicide practically uniformly 
in all European countries, the number increasing from the com- 
mencement of the year to a maximum in May or June, and then 
declining again to a minimum in winter Morselli attempts to 
account for this greater prevalence during what may well be 
called the most beautiful months of the year by attributing it to 
the influence of increased temperature upon the organism, while 
Durkheim suggests that the determining factor is more probably 
to be found in the length of the day and the effect of a longer 
period of daily activity The suicide-rate is higher m certain 
male occupations and professions than in others (Ogle) Thus 
it IS high amongst soldiers, doctors, innkeepers and chemists, 
and low for clergy, bargemen, railway drivers and stokers 
The suicide-rate is twice as great for unoccupied males as for 
occupied males 

Authorities — Morselli II Sutctdto (Milan, 1879) , Legoyt, Le 
Suicide ancxen et modern (Pans, i88x), Westcott, Sutetde its History, 


Literature, &c (London, 1885) Ogle, ' Suicides in England and 
Wales, in relation to Age Sc\ Season and Occupation," Journal 
of the Statistical Society ^1886) vol xlix , Strahan^ Suicide and 
Insanity (London, 1893), Mayr, " Selbstmord statistik " in Hand- 
wdrierbuch der Staatswissenschaften (Jena, 1895), Durkheim Le 
Suicide (Pins 1897) (H H L) 

SOlDAS, Greek lexicographer Nothing is known of him, 
except that he must have lived before Eustathius (12th- 13th 
century), who frequently quotes him Under the heading 

Adam ” the author of the lexicon (which a prefatory note states 
to be “ by Suidas ”) gives a brief chronology of the world, ending 
with the death of the emperor John Zimisces (975), and under 
“ Constantinople ’’ his successors Basil and Constantine are 
mentioned It would thus appear that Suidas lived in the latter 
part of the loth century The passages m which Michael 
Psellus (end of the nth centuiy ) is referred to are considered later 
interpolations The lexicon of Suidas is arranged alphabetically 
with some slight deviations, letters and combinations of letters 
having the same sound being placed together, thus, at and c follow 
8, and ct, 77, i follow f It partakes of the nature of a dictionary 
and encyclopaedia It includes numerous quotations from ancient 
wTiters, the scholiasts on Aristophanes, Homer, Sophocles and 
Thucydides are also much used The biographical notices, the 
author tells us, are condensed from the Onomaiologton or Pinax 
of Hesvchius of Miletus, other sources were the excerpts of Con- 
stantine Porphyrogenitus, the chronicle of Georgius Monachus, 
the biographies of Diogenes Laertius and the works of Athenaeus 
and Pliilostratus The work deals with scriptural as well as 
pagan subjects, from which it is inferred that the writer was a 
Christian A prefatory note gives a list of dictionaries from which 
the lexical portion was compiled, together with the names of 
their authors Although the work is uncritical and probably 
much interpolated, and the value of the articles is very unequal. 
It contains much information on ancient history and life 

Editio pnneeps b> Demetnus Chalcondylcs (1499), later editions 
by L Kuster (1705) T Gaisford (1834) G Bcrnhardy (1834-1853) 
and I Bekktr (1854) , see A Daub, De S Biographtcorum origine 
et fide (1880) and Studien zu den Biographika des S (1882), and 
J E Sandys Hist of Classical Scholarchtp {xqo(i) p 407 

SUIDUN (Chinese, Sut-dtn-chen), a town of ( Inna, capital of 
the provinie of Kulja It is the residence of the governor- 
general, and was founded in 1762 during the Mussulman rising, 
and rebuilt in 1883 It is a military town, wuth provision stores, 
an arsenal and an arms workshop Its walls are armed with 
steel guns 

SUINA, a group of non-rummating artiodactyle ungulate 
mammals typified by the swune (Suidae), but also including the 
hippopotamus (Hippopotamidae), and certain extinct forms 
(See Artiodactyla, Hippopoi \mus. Peccary, Swine ) 

SUITE {Suite de pieces, Ordre, Partita), in music, a group of 
dance tunes, mostly in binary form, of a type which may be 
described as “ decorative ” (see Sonata Forms), constituting 
that classical form of earlv i8th-centiirv instrumental music 
which most nearlv foreshadows the later sonata As understood 
by Bach, it consists essentially of four principal movements with 
the insertion of one or more lighter movements between the third 
and the last The first movement is the allemande, of solid and 
intricate texture, in slow common time and rich flowing rhythm, 
begmnmg with one or three short notes before the first full bar 
The second movement is the courante, of which there are two 
kmds The French courante is again an intricate movement, also 
beginning wuth one or three notes before the mam beat, and in a 
triple time (]) which, invariably at the cadences and sometimes 
elsewhere, drops into a crossing triple rhythm of twice the pace 
( 2 ) The effect is restless and confused and was supposed to 
form a contrast to the allemande, but it seldom did so effects cly 
Bach’s study of Couperin led him to use the French courante 
frequently, but he was happier with the Italian type of corrente, 
which did not owe its name, like the French type, to the use of 
spasmodic runs, but was a brilliant continuously runmng piece 
m quick triple time (4 or 1 ), forming a clear and lively contrast 
both to the allemande and to the third movement, which is 
generally a sarabande^ 
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The sarabande is a slow movement in triple time beginning on 
the full bar, and with at least a tendency to the rhythm 
Q I I til I which Handel’s ana Lascia 
2 ptanga is a familiar example 

* Bach’s sarabandcs are among the 
most simply eloquent and charactenstic of his smaller com- 
positions Then come the galantenes, from one to three in 
number These are the only suite-movements which ever have 
an alternative section and a da capo (with the exception of 
Couperin’s courantes and the courante in Bach’s first English 
suite) The commonest galanteries are (i) the minuet y often 
with a second minuet which is called “trio” only when it 
IS in real three-part writing It is a little faster than the stately 
minuet in Mozart’s Don Gtavannty but it is never so quick as the 
lively minuets of Haydn’s quartets and symphonies which led 
to the Beethoven scherzo, and it invariably begins, unlike 
many later minuets, on the full bar, (2) the gavotte , a lively 
dance in a not too rapid alia breve time (the textbooks say 
4 time, but there is no case in Bach which could possibly be 
played so slowly, whatever the time signature may be) The 
gavotte always begins on the half-bar A second alternating 
gavotte is frequently founded on a pedal or drone-bass, and is 
then called musette y (3) the bourree, which is not unlike the 
gavotte, but quicker, and beginning on the last quarter of the 
bar, (4) the passepiedy a lively dance in quick triple time, 
beginning on the third beat These dances are not always cast 
in binary form, and there arc famous examples of gavottes 
and passepieds en rondeau Other less common galanteries 
are (5) the loure} a slow dance m J time and dotted rhythm 
(dactylic m aceent and amphimacer in quantity), (6) the 
polonatbey a leisurely triple-time piece, either a shade quicker or 
(as in the exquisite unattached examples of Friedemann Bach) 
much slower than the modem dance-rhythm of that name, with 
cadences on the second instead of the third beat of the bar, (7) 
the air, a short mov ement, quietly flowing, in a more florid style 
than Its name would suggest It sometimes precedes the sara- 
bande The suite concludes with a gtgtUy in the finest examples of 
which the decorative binarv form is combined with a light fugue 
st> le of the utmost li\ elincss and brilliance The gigue is gener- 
ally in some triplet rhythm, eg i2, J, V> but examples in a 
graver style may be found in slow square time wit h dotted rhythms, 
as m Bach’s first French suite and the sixth partita of the Klavter^ 
ubung In gigues in the lvpi<al fugato st>le Bach is fond of 
making the second part either invert the theme of the first, or 
else begin with a new subject to be combined w^ith the first m 
double counterpoint The device of im ersion is also prominent 
in many of his allemandcs and French courantes 

All suites on a large scale, with the exception of Bach s second 
and fourth solo \iolin sonatas, begin with a great prelude in 
some larger form Bach’s French Suites are small suites without 
prelude His English Suites all have a groat first movement 
which, except in the first suite, is in full da capo concerto form 
His clavier Partitas show a greater variety of style in the dance 
movements and arc preceded by preludes, in each case of a 
different type and title Some large suites have finales after the 
gigue, the great chaconne for violin solo being the finale of a 
partita (sec Variations) 

Handel’s suites are characteristically nondescript in form, but, 
in the probably earlier sets published after what is called his first 
set, there is a most interesting tendency to make several of the 
movements free variations of the first Earlier composers had 
already shown the converse tendency to make variations take 
the forms of suite movements In general Handel’s suites are 
effective groups of movements of various lengths, with a tendency 
to use recognizable suite movements of a Franco-Itahan type 

In modern times the term “suite” is used for almost any group 
of movements of which the last is in the same key as the first, 
and of which a fair proportion show traces of dance-rhythm, or at 
least use dance titles It is often said that the suite-forms have j 
shown more vitality under modem conditions than the classical | 

^ The loure of Bach's fifth French suite has in some editions been 
called the second bourrie, to the utter mystification of musicians 


sonata forms. But this only means that when composers do not 
feel inclined to write symphonies or sonatas they give their 
groups of movements the name of suite Certainly there is no 
such thing as a definite modem suite-form distinguishable from 
the selection composers make, for use in concert looms, of 
incidental music written for plays, such as Grieg’s Peer Gvnt 
suites • (D F T) 

SUKHUM-KALEH, a seaport of Russian Caucasia in the 
government of Kutais Pop ( iqoo), about 1 6,000 It is situated 
106 m N of Batum, and has the best roadstead on the east coast 
of the Black Sea, being sheltered by mountains on three sides and 
never freezing In spite of the difficulties of communication 
with the interior, and the malarial marshes which surround the 
town, it has become important for the export of grain (chiefly 
maize) There is also a trade in tobacco It stands on the site 
of the ancient Greek colony of Dioskiinas The annual mean 
temperature is 59® F There are here a cathedral and a 
botanical garden The town was captured by the Russians in 
1809, but not formally relinquished by Turkey until 1829 In 
18154 and again m 1877 it was occupied by the Turks 

SUKKUR, or Sakhar, a town and district of British India, in 
Sind, Bombay The town is situated on the right bank of the 
Indus, 24 m NW of Shikarpur Pop (1901X31,316 Sukkur 
has always commanded the trade of Smd, and the river is now 
crossed by a cantilever bridge carrying the North-Western 
railwav to Kotri The town was ceded to the Khairpur mirs 
between 1809 and 1824 In 1833 Shah Shuja defeated the 
Talpurs here with great loss In 1842 it came under British 
rule 

The District of Sukkur was created in 1901 out of part of 
Shikarpur district, the remainder of which was formed into the 
distnct of Larkana Area, 5403 sq m It is chiefly alluvial 
plain, but there are slight hills at Sukkur and Rohn In the 
higher-lying parts are salt lands (Kalar), or even desert in the 
area known as the Rcgistan The climate is hot, dry and ener- 
vating The annual rainfall at Sukkur town averages only 4^ in 
The population m 1901 was 523,34 s, showing an increase of 10 % 
m the decade A considerable part of the district is irrigated, 
the pnncipal crops being wheat, millets, rice, pulses and oil seeds 
Eartl^n, leathern and metal ware, cotton cloth and tussore 
silk are manufactured, also pipe-bowls, snuff-boxes and scissors 
Lines of the North-Western railway serve the district, and there 
IS a branch from Sukkur towards Quetta 

SUL A ISLANDS (Sulla, Xulla, Dutch Soeln)y a chain of islands 
forming a prolongation of the eastern peninsula of Celebes and 
the Banggai Islands, Dutch F ast Indies The three main islands 
are long and narrow (T iliabu, f)8 m long, Mangoli or Mangala, 
63 m and Bcsi, 30 m ) The two first lie in line, separated by 
the narrow ( hapalulu Strait, Besi extends at right angles to the 
south coast of Mangoli The natives of Taliabu are allied to those 
of the Banggai Islands and the eastern peninsula of Celebes, 
but immigrant Malays arc the principal inhabitants Economi- 
cally, Besi IS the most important island A Dutch commissioner 
resides at Sanana, at its northern extremity It is fertile, and 
produces wax and honey, and coal has been found 

SULCI, an anc lent town (mod S Antioco), situated on the east 
coast of an island on the south-west of Sardinia The date of its 
foundation is not known, but it is certainly of Carthaginian origin 
The assumption that it was originally an Egyptian colony is not 
justified Its walls, of large rectangular blocks of stone, can be 
traced for a circuit of upwards of a mile it extended to the low 
ground on the shore near the modem cemetery, where a dedica- 
tory inscription set up by the people of Sulci in honour of Hadrian 
in A D 128 was found (F Vivanet m Nottzte deglt Scant, 1897, 
407) Vanous discovenes have been made within the circuit, 
both of Phoenician and of Roman antiquities, including several 
statues * and inscriptions and many smaller objects, gems, &c , 
but at present few traces of ancient buildings are left, owing to 
their continued destmction m medieval and modern times A 
cistern of fine masonry, perhaps dating from the Punic period, 

» A statue of Drusus, the brother of Tiberius (?) was found m 
1908. 
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in the low ground below the modem town, may be mentioned 
Close to It, among the houses of the modem town, a solid base 
about 25 ft square, belonging possibly to a lighthouse or a tomb, 
n cords the existence of a temple of Isis and Serapis during the 
imperial period A bilingual inscription of the ist century b c (?) 
m Latin and in neo-Punic records the erection of a statue to 
Ilimilkat, who had carried out a decree of the local serftitus for 
the erection of a temple to a goddess (described m the Punic 
version as domtna dea — possibly lanit herself) by his son 
Himilkat (T Mommsen m Corp tnscr lat x 7513, 7514) 
The Pliotnician tombs consist of a chamber cut in the rock, 
measuring about 14 ft square and 8 ft high, and approached by 
a staircase some of these have been converted into dwellings 
in modern times Many of the curious sculptured stelae found 
m these tombs are now m the museum of Cagliari On many of 
them the goddess Tanit is represented, often in a form resembling 
Isis, which gave rise to the unfounded belief of the Lgyptian 
origin of Sulci The Roman tombs, on the other hand, are 
simply trenches excavated in the rock 

There are also severa,! catacombs a group still exists under 
the church, in which was discovered the body of the martvr 
St Antiochus, from whom the modern town takes its name 
The church is cruciform, with heavy pillars between nave and 
aisles, and a dome over the crossing it belongs to the Byzantine 
period, and ( ontains an inscription of Torcotorius, protospatarius 
and Salusius, apx^v, dating from the 10th century A d (A 
Taramelli m Archivw storuo sardOy 1907, 83 sqq ) Others 
farther south-west were Jewish, they have msciiptions m red 
painted on the plaster \Mth which they are lined, and the seven- 
bianched candlestick occurs several times The fort which 
occupus the highest point — no doubt the acropolis of the 
Punic period — is ciuitc modern The long, low isthmus which, 
with the help of bridges, connects the island with the mainland, 
IS very likely in part or entirely of artificial origin, but neither 
It nor the bridges show any definite traces of Roman datci* On 
either side of it ships could find shelter then as nowadays 

The origin of Suk 1 is attributed by Pausanias to the Cartha- 
ginians, and the Punic antiquities found there go to indicate 
the correctness of his account It is mentioned m the account 
of the First Punic War as the place at which the Carthagmian 
admiral Hannibal took refuge after his defeat by C Sulpicius, 
but was crucified In 46 b c the city was severely punished by 
Caesar for the assistance given to Pompey’s admiral Nasidius 
Under the empire it was one of the most flourishing cities of 
Sardinia It was attacked by the Vandals and Saracens, but 
ceased to exist before the 13th century Previously to this it 
had been one of the four episcopal sees into whu h Sardinia was 
divided A castle in the low ground, attributed to the index 
Torcotorius, to the south of the modern town, was destroyed in 
modern times 

See A Tarawelli in Notizie degli Scavt (1906), 135, (1908) 145 192 

(T As) 

SULEIMAN P [the “ Magnificent (1494-1*566), sultan of 
Turkey, succeeded his father Selim I in 1520 His birth coin- 
cided with the opening year of the 10th century of Mussulman 
chronology (ah 900), the most glorious period m the history 
of Islam Eventful as the age was both in Europe, where the 
Renaissance was in full growth, and in India, where the splen- 
dour of the emperor Akbar’s reign exceeded alike that of his pre- 
decessors and his successors, Suleiman’s conquests overshadowed 
all these It is noteworthy that though in Turkey he is dis- 
tinguished only as the law-giver (kanunt), in European history 
he IS known by such titles as the Magnificent He was the most 
fortunate of the sultans He had no rival worthy of the name 
From his father he inherited a well-organized country, a dis- 
ciplined army and a full treasury He united in his person the 
best qualities of his predecessors, and possessed the gift of taking 
full advantage of the talents of the able generals, admirals 

1 Suleiman, eldest son of Bayazid I , who maintained himself as 
sultan at Adnanoplc from 1402 to 1410, is not reckoned as Icgiti*- 
mate by the Ottoman historiographers, who reckon buleiman tht 
Magniliccnt as the first of the name By others, however, the latter 
IS sometimes styled bidciman II 
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and viziers who illustrated his reign If his campaigns were 
not always so wisely and prudently planned as those of some 
of his predecessors, they were m the main eminently fortunate, 
and resulted in adding to his dominions Belgrade, Budapest, 
Temesvar, Rhodes, Tabriz, Bagdad, Nakshivan and Rivan, 
Aden and Algiers, and in his days Turkey attained the culmi- 
nating point of her glory 

The alliance concluded by him with France reveals him at 
once as rising superior to the narrow prejudices of his race and 
faith, which rejected with scorn any union with the unbeliever, 
and as gifted with sufficient political insight to appreciate 
the advantage of combining with Francis I against Charles V 
His Persian campaign was doubtless an error, but was due in 
part to a desire to find occupation, distant if possible, for his 
janissaries, who were always prone to turbulence while inactive 
at the capital He was perhaps wanting in firmness of character, 
and the undue influence exercised over hun by unscrupulous 
ministers, or by the seductions of fairer but no less ambitious 
votaries of statecraft, led him to make concessions which 
tarnished the glory of his reign, and were followed by baneful 
results for the welfare of his empire It is from Suleiman’s 
time that historians date the rise of that occult mfluence of the 
harem whii h has so often thwarted the best efforts of Turkey’s 
most enlightened statesmen 

Suleiman’s claims to renown as a legislator rest mainly on 
his organization of the Ulema, or clerical class, in its hierarchical 
order from the Sheikh-ul-Islam downwards He reformed and 
improved the administration of the country both civil and mili- 
tary, inaugurated a new and improved sy stem for the feudal 
tenures of limitary fiefs, and his amelioration of the lot of his 
Christian subjects is not his least title to fame He was also not 
unknown to fame as a poet, under thi pseudonym of “Muhibbr” 
(see Ham mer-Purgs tall, Gesch d Osman Reichs, 11 331 , and 
further 1 urkey Htdory) 

Suleiman died on the 5th of September 1566, at the age of 
72, while condiu ting the siege of Szigetv 5 .r 

SULEIMAN II (1641-1691), sultan of Turkey, was a son of 
Sultan Ibrahim, and succeeded his brother Mahommed IV m 
1687 Forty-six years of enforced retirement had qualified him 
for the cloister rather than for the throne, and his first feeling 
when notified of his accession was one of terror for his brother’s 
vengeance Nor were the circumstances following on his 
elevation to the throne of a nature to reassure him, as one of 
the most violent of the revolts of the janissaries ended in the 
murder of the grand vizier and the brutal mutilation of his 
family, with general massacre and pillage throughout Con- 
stantinople rhe war with Austria was for Turkey a suc- 
cession of disasters At this time, fortunately for the Ottoman 
Empire, a third great kupnli (Mustafa) arose and re-estab- 
lished order m the sorely tried state (see Kuprili) In the 
reforms which followed, whereby the situation of the Christian 
subjects of the Porte was greatly improved, Suleiman is at least 
to be given the credit of having allowed Mustafa kupnli a free 
hand With an improved administration Turkey’s fortunes m 
the war began to revive, and the reconquest of Belgrade late in 
1690 was the last important event of the reign, which ended 
m 1691 by Suleiman’s dtath (See also Turkey History ) 

SULEIMANIEH, or Suleimania, the chief town of a sanjak of 
the same name in Asiatic Turke> , in the vilayet of Mosul, situated 
on a treeless plain in the Kurdistan Mountains, in the region 
known as Shehrizor, ‘^ome 40 or 50 m from the Persian frontier, 
at an elevation of 2895 f^ ^ military station, and was 

founded towards the close of the iith century The estimated 
population IS about 12,000, of whom 11,000 are Kurds, and the 
majority of the remaining thousand Jews 

SULIMAN HILLS, a mountain system on the Dera Ismail 
Khan border of the north-west frontier of India From the 
Gomal Rivt r southward commences the true Suliman system, 
presenting an impenetrable barrier between the plains of the 
' Indus and Afghanistan The Suliman Mountains finallv merge 
into the hills of Baluchistan, which are inhabited bv the Marri 
I and Bugti tribes The chief mass of the range is known as 
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Takht-i-Su liman or Solomon’s throne It may be seen on the 
western horizon from Dera Ismail Khan, a grey, flat-looking 
rampart rising from the lower line of mountains north and south 
of it, slightly saddle-backed m the middle, but culminating m a 
very well-defined peak at its northern extremity I he legend of 
the mountain is that Solomon visited Hindostan to marry Balkis, 
and that as thev Avere returning through the air, on a throne 
supported bv genii, the bride implond the bridegroom to let htr 
look back for a few moments on her beloved land Solomon 
directed the genii to scoop out a hollow for the throne on the 
summit of the mountain The hollow is a cavity some 30 ft 
square cut out of the solid rock at the southern extremity of the 
mountain and is a plate of pilgrimage for both Hindus and 
Mahommedans The actual shrine is about 2 m south of the 
highest peak I he whole mountain was traversed and surveyed 
by the rakht-i-Suhman burv'cy Expedition of 1883 (ste Sherani) 
and was found to consist of two parallel ridges running roughly 
north and south, the southern end of the eastern ridge culminating 
in a point 1 1,070 ft high, which is the Takht proper on which the 
shrine is situated, and the western ridge culminating at its north- 
ern end m a point 1 1,300 ft high know n as Kaisargarh Between 
these two ridgf*s is a connecting t ibleland about 9000 ft high 
This plateau and the interior slopes of the ridges are covered 
with chtlghosa (edible pine) forests The mass of the mountain 
IS composed of nummulitic limestone No water is to be found 
on the summit 

SULINA, a town in Rumania, at the mouth of the Sulma branch 
of the Danube Pop (iqoo), 5611 Sulma is the only free port 
on the Danube, and is much used for the transshipment into sea- 
going vessels of gram which is brought down the river m large 
lighters from Rumania, Russia, Bulgaria, Servia and Austria- 
Hungary No agricultural produce is grown m its neighbour- 
hood, owing to the reed-co\ered swamps with w^hich it is sur- 
rounded Sulma IS the headquarters of the technical depart- 
ment of the European Commission of the Danube {qv) Large 
steamers navigate up to Galatz and Braila In 1901, 141 1 steamers 
and sailing craft aggregating 1,830,000 tons register cleared from 
Sulma for European ports carrying, besides other merchandise, 
nearly 13,000,000 quarters of gram Owing to the improvements 
effected by the European Commission, there is a depth of 
24 ft of water on the bar, and of 18 to 22 ft in the fairway A 
lighthouse overlooks the estuary The town contains the only 
English church in Rumanu 

SULITELMA, a mountain on the frontier between Norway and 
Sweden, forming a salient (6158 ft ) of the Kjol or “ keel ” of the 
Scandinavian peninsula The mass, composed of three peaks, 
is situated m 67° 10' N , and covered with a snow-field from which 
many glaciers descencl In these rise feeders of the Swedish 
rivers Lilla Lule and Pite, flowing south-east Westward, the 
foothills descend upon the Skjerstad Fjord, above which are tw^o 
lakes, Nedre and Ovre Vand from Sjonstaa steamers on the 
Langvand and a light railwa> give communic ation between the 
sea and Furulund, the headquarters of the Swedish Sulitelma 
Mining Company A mountain track descends from Sulitelma 
to Kvickjock (or Kvikkjokk), a considerable village magnificently 
situated on the farrajock, a hcadstream of the Lilla Lule This 
IS distant three days’ journey on foot from Furulund 

SULLA, LUCIUS CORNELIUS (138-78 B c ), surnamed Felix, 
Roman general, politician and dictator, belonged to a minor 
and impoverished branch of the famous patrician Cornelian gens 
He received a careful education, and was a devoted student of 
literature and art His political advancement was slow, and 
he did not obtain the quaestorship until 107, when he served in 
the Jugurthme war under Marius m Africa In this he greatly 
distinguished himself, and claimed the credit of having terminated 
the war by capturing Jugurtha himself In these African 
campaigns Sulla showed that he knew how to win the confidence 
of his soldiers, and throughout his career the secret of his success 
seems to have been the enthusiastic devotion of his troops, 
whom he continued to hold well m hand, while allowing them to 
indulge m plundering and all kinds of excess From 104 to loi 
he served again under Marius in the war with the Cimbri and 
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Teutones and fought in the last great battle m the Raudian 
plains near Verona It was at this time that Marius’s jealousy 
of his legate laid the foundations of their future rivalry and mutual 
hatred When the war was over, bulla, on his return to Rome, 
lived quietly for some years and took no part m politics In 
93 he was elc'Cted praetor after a lavish squandering of money, 
and hti delighted the populate with an exhibition of a hundred 
lions from Africa Next year (92) he went as propraetor of 
Cilicia with special authority from the senate to make Mithra- 
dates VI of Pontus restore Cappadocia to Ariobarzanes, one of 
Rome’s dept ndants in Asia Sulla with a small army soon won a 
victorv over the general of Mithradatcs, and Rome’s client-king 
was restored An embassy from the Parthian s now came to 
solicit alliance with Rome, and Sulla was the first Roman who 
held diplomatic intercourse with that remote people In the 
year 91, which brought with it the imminent prospet t of sweeping 
political change, with the enfranchisement of the Italian peoples, 
Sulla returned to Rome, and it was generally felt that he was the 
man to lead the c onscrvative and aristocratic party 

Meanwhile Mithradates and the East were forgotten m the 
crisis of the Social or Italic War, which broke out in 91 and 
threatened Rome’s very existence The services of both Manus 
and bulla were given , but Sulla was the more successful, or, at any 
rate, the more fortunate Of the Italian peoples Rome’s old 
foes the Samnifles were the most formidable, these Sulla van- 
qu>shed, and took their chief town, Bovianiim In recognition 
of this and other brilliant services, he was elected consul in 88, 
and brought the revolt to an end by the capture of Nola in 
Campania The question of the command of the army against 
Mithradates again tame to the front The senate had already 
chosen Sulla, but the tribune Publius Siilpidus Rufus moved 
that Marius should have the command Rioting took place 
at Rome at the prompting of the popular leaders, Sulla narrowly 
escaping to his legions m Campania, when(c he marched on 
Rome, being the first Roman who entered the city at the head of 
a Roman army Sulpitius was put to death, and Marius fled, 
and he and his party were ( rushed for the time 

Sulla, leaving things quiet at Rome, quitted Italy m 87, and 
for the next four years he was winning victory after victory 
aga^st the armies of Mithradates and accumulating boundless 
plunder Athens, the headquarters of the Mithradatic cause, 
was taken and sat ked in 86, and in the same year, at Chacroneia, 
the scene of Philip II of Macedon’s victor)^ more than two and a 
half centuries before, and in the year following, at the neighbour- 
ing Orchomemis, he scattered immense hosts of the enemy with 
trifling loss to himself Crossing the Hellespont m 84 into Asia, 
he was joined by the troops of C Flavius Fimbria, who soon 
deserted their general, a man sent out by the Marian party, now 
again m the ascendant at Rome The same year peace was 
concluded with Mithradates on condition that he should be put 
back to the position he held before the war, but, as he raised 
objections, he had in the end to content himself with being simply 
a vassal of Rome 

Sulla returned to Italy in 83, landing at Bnindismm, having 
previously informed the senate of the result of his campaigns in 
Greece and Asia, and announced his presence on Italian ground 
He further complained of the ill-treatment to whu h his friends 
and partisans had been subjected during his absence Marius 
had died in 86, and the revolutionary party, spec lally represented 
by L Cornelius Cinna, Cn Papirius Carbo and the younger 
Marius, had massacred Sulla’s supporters wholesale, confiscated 
his propertv, and declared him a public enemy They felt the\ 
must resist him to the death, and with the troops scattered 
throughout Italy, and the newly enfranchised Italians, to whom it 
was understood that Sulla was bitterly hostile, they counted confi- 
dently on success But on Sulla’s advance at the head of his 
40,000 veterans many of them lost heart and deserted their 
leaders, while the Italians themselves, whom he confirmed in 
their new privileges, were won over to his side Only the Sam- 
nites, who were as yet without the Roman franchise, remained 
his enemies, and it seemed as if the old war between Rome and 
Samnium had to be fought once again Several Roman nobles, 
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among them Gnaeus Pompems (Pompey the Great), Q Caccihus 
Metcllus Pius, Marcus Licmius Crassus, Marcus Lk inius Lucullus, 
joined Sulla, and m the following year (82) he won a decisive 
victory over the younger Marius near Praeneste (mod Palestrina) 
and then marched upon Rome, where again, just before his defeat 
of Marius, there had been a great massacre of his adherents, m 
which the learned jurist Q Mucius Scaevola perished# Rome 
was at the same time in extreme peril from the advance of a 
Samnite army, and was barely saved by Sulla, who, after a hard- 
fought battle, routed the enemy under Pontius lelesmus at the 
( olline gate of Rome With the death of the younger Marius, 
who killed himself after the surrender of Praeneste, the civil war 
was at an end, and Sulla was master of Rome and of the Roman 
world Then came the memorable “ proscription,” when for 
the first time m Roman history a list of men declared to be 
outlaws and public enemies was exhibited in the forum, and a 
reign of terror began throughout Rome and Italv The title of 
‘ dictator ” was revived and Sulla was in fact emperor of Rome 
After celebrating a splendid triumph for the Mithradatic War, 
and assuming the surname of “ Felix ” (“ Lpaphroditus,” 
“ Venus’s favourite,” ^ he styled himself in addressing Greeks), he 
carried in 80 and 70 his great political reforms (sec Rome History 
II “ The Republic ”) The mam object of these was to invest the 
senate, which he recruited with a number of his own party, with full 
control over the state, over every magistrate and every province, 
and the mainstay of his political system was to be the military 
colonies which he had established with grants of land throughout 
every part of Italy, to the rum of the old Italian freeholders 
and farmers, who from this time dwindled away, leaving whole 
districts waste and desolate 

In 79 Sulla resigned his dictatorship and retired to Puteoli 
(mod Pozzuoli), where he died m the following year, probably 
from the bursting of a blood-vessel The story that he fell a 
victim to a disease similar to that whu h cut off one of the Herods 
(Acts xii 23) IS probably an invention of his enemies The 
‘ half lion, half fox,” as his enemies called him, the “ Don Juan 
of politics ” (Mommsen), the man who carried out a policy of 
“ blood and iron ” with a grim humour, amused himself in his 
last days with a( toi s and actresses, with dabbling m poetry, and 
( omplcting the Memoirs {commentam, vrrofxvyjaara) of his event- 
lul life (see II Peter, Htstoncorum romanorum reliquiae, 1870) 
Even then he did not give up his interest m state and local affairs, 
and his end is said to have been hastened by a fit of passion 
brought on by a remark of the quaestor Granius, who openl) 
asserted that he would escape payment of a sum of money due 
to the Romans, since Sulla was on his death-bed Sulla sent 
for him and had him strangled m his presence, m his excitement 
he broke a blood-vessel and died on the following day He was 
acc orded a magnificent public funeral, his body being removed to 
Rome and buried m the Campus Martius His monument bore 
an inscription written by himself, to the effect that he had always 
fully repaid the kindnesses of his friends and the wrongs done him 
by his enemies His military genius was displayed in the Social 
War and the campaigns against Mithradates , while his constitu- 
tional reforms, although doomed to failure from the lack of suc- 
cessors to carry them out, were a triumph of organization But 
he massacred his enemies in cold blood, and exacted vengeance 
with pitiless and calculated cruelty , he sacrificed everything to 
his own ambition and the triumph of his party 

The ancient authorities for SulU and his time are his Life by 
Plutarch (who made use of the Memoirs) , Appian Bell ctv , for 
the references in Cicero sec Orelli's Onomashcon lulhanum Modern 
treatises by C S Zacharia, L Cornelius 6 als Ordner des romischen 
Freystaates (1834), T I^u Lucius Cornelius Sulla (185O, E 
Linden De bello civili Sullano (189^)) , P Cantalupi, La Guerra 
civile Sullana in Italia (1892) , C W Oman, Seven Roman Statesmen 
(1902) y F D Gerlach, Manus und Sulla (1836), J M Sunden “ Do 
tnbiinicia potestatc a Lucio Sulla imminuta in Skrifter utgifna 
af k humamstika Vetenskapssamfundet i Upsala v , 1897, in which 
it IS argued against Mommsen that Sulla did not deprive the tribunes 
of the nght of proposing rogations See also Mommsen’s History 
of Rome vol in bk iv ch 8 9 , Drumann Geschichte Roms 

^ A short epigram on Aphrwlite m the Greek Anthology (Anth 
Pal , Appendix, 1 153) is asenbed to him 
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2nd ul by Groel)e, u 3O4-432, Pauly- Wissowa, Realencvclopadie, 
IV 1522-15OO (brohlich) 

His nephew (as some say, though the degree of relationship 
cannot be clearly established), Pubi ius Cornelius Sulla, was 
consul in 66 B c with P Autronius Pactus Both were convicted 
of bribery, and Paetus subsequently joined Catiline m his first 
conspiracy There is little doubt that Sulla also was implicated , 
Sallust does not mention it, but other authorities definitely assert 
his guilt After the second conspiracy he was accused of having 
taken part in both conspiracies Sulla was defended by Cicero 
and Hortensius, and acquitted There is no doubt that, after his 
first conviction, bulla remained very quiet, and, whatever his 
sympathies may have l>een, took no acti\e part m the conspiracy 
When the civil war broke out, Sulla took the side of Caesar, and 
commanded the right wing at the battle of Pharsalus He died 
m 45 

See Cicero, Pro Sulla passim (ccl J S Kcid, 1882), Ad Fam 
IX 10 XV 17, J)io Cassius wxvi 41 \xxvii 25, Suetonius, C 
9, Caesar Bell civ 111 51 89, Appian Bdl ctv u 7b 

SULLIVAN, SIR ARTHUR SEYMOUR (1842-1900), English 
musical composer, was born in London on the 13th of Ma> 1842, 
being the younger of the two sons of Thomas Sullivan, a culti- 
vated Irish musician who was bandmaster at the Royal Military 
College, Sandhurst, from 1845 to 1856, and taught at the Military 
School of Music at Knelltr Hall from 1857 till his death in 1866 
His mother, nee Mary Coghlan (1811-1882), had Italian blood in 
her veins Artluir Sullivan was brought up to music fiom boy- 
hood, and he had learnt to play every wind instrument in his 
fathers band by the age of eight He was sent to school at 
Bayswater till he was twelve, and then, through Sir George 
Smart, he was, at his own persistent request, made a Chapel 
Royal chorister, and entered Mr Helmore’s school for Chapel 
Royal boys in Cheyne Walk lit had a fine treble voue, and 
sang with exceptional taste In 1856 the Mendelssohn S< holar- 
ship at the Royal Academy of Music was thrown open for the 
first time for competition, and was won by Sullivan, his nearest 
rival being Joseph Barnb> At the Academy he studied under 
Stc rndale Bennett, Arthur O’Leary and John Goss, and did so 
w^ell that he was given an extension of his scholarship for two 
years m succession In 1858, his voice having broken, he was 
enabled by means of his scholarship to go to studv at the con- 
servatorium of Leipzig There he had for teachers Moscheles 
and Plaidy for pianoforte, Hauptmann for counterpoint, Rietz 
and Rt inecke for composition, and F David for orchestral pla) mg 
and conducting Among his fellow-sUidcnts were Grieg, Carl 
Rosa, Walter Bache, J L Barnett and Edward Dannreuther 
Instead of the Mendelssohn cultus which represented orthodoxy 
in London, German musical interest at this period centred in 
Schumann, Schubert and the growing reputation of Wagner, 
whilst Liszt and Von Bulow were the celebrities of the dav 
Sullivan thus became acquainted for the first time with master- 
pieces which were then practically ignored in England He 
entered enthusiastically into the spirit of the place, and after two 
years’ hard study returned to London m April 1861 Before 
doing so, however, he had composed his incidental music for 
The Tempest, which he had begun as a sort of diploma work 
Sullivan set himself to find converts in London to the enthusiasms 
he had imbibed at I^ipzig He became acquainted with 
George Grove, then secretary of the Crystal Palace, and August 
Manns, the conductor there, and at his instigation Schumann’s 
First Symphony was introduced at one of the winter concerts 
Early in 1862 Sullivan showed Grove and Manns his Tempest 
music, and on the 5th of April it was performed at the Crystal 
Palace The production was an unmixed triumph, and Sullivan’s 
exceptional gifts as a composer were generally recognized from 
that moment He had hitherto been occupying himself with 
teaching, and he continued for some years to act as organist at 
St Michael’s, Chester Square, but henceforth he devotee! most of 
his time to composition By 1864 he had produced his “ Kenil- 
worth ” cantata (remembered chiefly for the lovely duet, “ How^ 
sweet the Moonlight ”), the Sapphire Necklace ” overture, and 
the five beautiful songs from Shakespeare, which include 
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** Orpheus with his Lut^,” “ Oh Mistress Mine ” and “ The Willow 
Song ’ His attractive personality, combined With his un- 
doubted genius and brilliant promise, brought him many friends 
Costa, who was conductor at Coven t Garden, gave him the post 
of organist, and in 1864 he produced there his Vile Enchantee 
ballet Some of his spare time was spent in Ireland, where in 
1863 he began the composition of his (“ Irish ”) Symphony in E, 
which was produced at the Crystal Palaie in 1866 The most 
important event, however, at this period, as bearing upon his 
later sui cesses, was his co-operation with F C Burnand m the 
musical extravaganza Cox and Box, which first showed his 
capacity for musical droller) J his was acted privately in 1866, 
and was completed for public performance in 1867, in which year 
Sullivan again co-opciatcd with Burnand in Contrahandtsta 
Meanwhile he was in rc(]uest as a conductor, and was made 
professor of composition at the Acadtmy Ills father’s sudden 
detUh m 1866 inspired him to write the fine “ In Memonani ” 
overture, which was produced at the Norwich festival In 
1867, beside', prodiH mg his “ Marmion ” overture, he and Grove 
did a great service to their art by bringing to light at Vienna a 
number of lost Schubert MSS , including the Ro^amunde music 
About this time Sullivan induced Tennyson to write his song- 
cvcle “The Window,” to be illustrated by Millais, with music 
bv himself But Millais abandoned the task, and Tennyson 
w^as not happy about his share , and the series, published in 1871, 
never became popular, in spite of Sullivan’s dainty setting 
In i86c) he brought out his oratorio The Prodigal Son at 
Worcester, and in 1870 his overture “ Di Ballo ” at Birmingham 
In 1871 Sullivan had bee omc acquainted with W b Gilbert 
{qv), and m 1872 they collaborated in a piece for the Gaiety 
Theatre, called Thespis , or, The God^ Groivn Old, which was a 
gnat success in spite of the limited vocal resources of the per- 
formers In 1875 R D’Oyly Carte, then ai ting as manager for 
Selina Dolaro at the Royalty, approached Gilbert with a view 
to his collaborating with Sullivan in a piece for that theatre 
Gilbert had already suggested to Sullivan an operetta with its 
scene m a law court, and within three weeks of his completing 
the libretto of Trial by Jury the music was written The piec e 
succeeded beyond all expectation, and on the strength of its 
promise of further successes D’Oyly Carte formed his Comedv 
Opera Companv and took the Op^ra C omique Theatre There m 
1877 The Sorcerer was produced, George Grossmith and Rutland 
Barrington being in the cast In 1878 H M S Pinafore was 
brought out at the Op6ra Comique At first it did not attrac t 
large audiences, but eventually it became a popular success, and 
ran for 700 nights In America it was enthusiastically received, 
and the two authors, v ith D’Oyly Carte, went over to the States 
in 1879, with a companv of their own, m order to produce it m 
New York To secure the American rights for their next opera, 
they brought out The Pirates of Penzance first at New York m 
1879 1880, in London, it ran for nearly 400 nights In 

i88i Patience was produced at the Op^ra Comique, and was 
transferred later m the year to the Savoy Theatre There all the 
later operas came out lolanthe (1882), Princess Ida (1884), The 
Mikado — perhaps the most charming of all — (1885), Ruddigore 
(1887), The Yeomen of the Guard (1888), The Gondoliers (1889) 
This succession of pieces b> Gilbert and Sullivan had made their 
united names stand for a new tvpe of light opera Its vogue 
owed something to such admirable performers as George Gros- 
smith — famous for his “ patter songs ” — Rutland Barrington, 
Miss Jessie Bond, Miss Brandram, and later W H Denny and 
Walter Passmore, but these artistes only took advantage of the 
opportunities provided by the two authors In place of the old 
adaptations of French opera houpje they had substituted a 
genuinely English product, humorous and delightful, without 
a tinge of vulgarity or the commonplace But disagreements 
now arose between them whic h caused a dissolution of partner- 
ship Sullivan’s next Savoy opera, Haddon Hall (1892), had 
a libretto by Sydney Grundy, and the resumption of Gilbert’s 
collaboration in 189^ in Utopia, Limited, and again in 1896 in 
The Grand Duke, was not as successful as before Sullivan’s 
musK , however, still showed its characteristic qualities in The 


Chieftain (1894) — largely an adaptation of Contrahandtsta , The 
Beauty Stone (1898), with a libretto by A W Pinero and 
J Corny ns Carr, and particularly in The Rose of Persia (1900), 
with Captain Basil Hood 

In the public mind Sir Arthur Sullivan (who was knighted in 
1883) had during these years become principally associated with 
the enormous success of the Savoy operas , but these by no means 
exhausted his musical energies In 1872 his le Deum for 
the recovery of the prince of Wales was performed at the Crystal 
Palace In 1873 he produced at the Birmingham Musical Festival 
his oratorio The lAght of the World, in 1877 he wrote his 
incidental music to Henry V 111 , in 1880 his sacred cantata 
Ihe Martyr of Antioch, and in 1886 his masterpiece. The 
Golden Legend, was brought out at the Leeds Festival The 
Golden Legend satisfied the most exacting critics that for 
originality of conception and grandeur of execution English 
music possessed m Sullivan a composer of the highest calibre 
In 1891, for the opening of D’Oyly Carte’s new English opera- 
house in Shaftesbury Avenue he wrote his “ grand opera ” 
Ivanhoe to a libretto by Julian Sturgis The attempt to put an 
English opera on the stage for a long run was doomed to failure, 
but Ivanhoe was full of fine things In 1892 he (omposed inci- 
dental music to Icnnyson’s Foresters In 1897 he wrote a ballet 
for the Alhambra, (allied Victoria and Merrie England Among 
his numerous songs, a conspicuous merit of which is their admir- 
able vocal quality, the best known are “ If Doughty Deeds ” 
(1866), “ Ihc Sailor’s Grave ” (1872), “ Ihou’rt Passing Hence ” 
(^^7S)> “ 1 would I were a King ” (1878), “ King Henry’s Song ” 
(1878), and “ The Lost Chord ” (1877) This last, hackneyed as 
It became, was probably the most successful English song of the 
19th century It was written in 1877, during the fatal illness of 
Sullivan’s brother Tredcnc, who, onginall) an architect, had 
become an actor, and by means of his fine voice and powers as a 
comedian (best shown as the Judge in Inal by Jury) had won 
considerable success Among Sullivan’s many hymn tunes, the 
stirring “ Onward, Christian Soldiers » ” (1872) is a permanent 
addition to Church musK In 1876 he accepted the principalship 
of the National Training School of Music, which he held for six 
years, this was the germ of the subsequent Royal College He 
received the honorary degree of Mus Doc from Cambridge (1876) 
andtDxford (1879) In 1878 he was a member of the royal c om- 
mission for the Pans Exhibition He was conductor of the Leeds 
Festivals from 1879 to 1898, besides being conductor of the 
Philharmonic Society in 1885 Apart from his broad svmpathy 
and his practical knowledge of instruments, his work as a con- 
ductor must always be associated with his efforts to raise the 
standard of orchestral playing in England and his unwearying 
exertions on behalf of British music and British musicians 
Sullivan liked to be associated m the public mind with patriotic 
cdqec ts, and his setting of Rudyard Kipling’s “ Absent-minded 
Beggar ” song, at the opening of the Boer War in 1899, ^^s, with 
the exception of The Rose of Persia, the last of his compositions 
brought out in his lifetime He died somewhat suddenly of 
heart failure on the 22nd of November 1900, and his burial in 
St Paul’s Cathedral was the occasion of a remarkable demon- 
stration of public sorrow He left unpublished a Te Deum 
written for performance at the end of the Boer War, and an 
unfinished Savoy opera for a libretto by Captain Hood, which, 
completed by Edward German, was produced in 1901 as The 
Emerald Isle 

Sullivan was the one really popular English composer of any 
artistic standing in his time, and his celebrity as a public man 
has somewhat interfered with a definite judgment as to his place 
m the history of English music In his own time, English 
musical taste developed in a very remarkable degree, and musical 
criticism in serious quarters was a little disinclined to do justice 
to what was “ popular ’ One of the most agreeable companions, 
broad-minded, and free from all affectation, he was intenselv 
admired and loved in all circles of society, and though his health 
was not robust, foi he suffered during many years at intervals 
from a painful ailment, he was a man of the world who enjoyed 
the life which his success opened out to him without being spoilt 
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by it He was always a devoted and an industrious musician, 
and from the day he left Leipzig his influence was powerfully 
exerted in favour of a wider and fuller recognition of musical 
culture He was ac( used in some quarters of being unsympathetic 
towards Wagner and the post-Wagnerians, yet he had been 
one of the first to introduce Wagner’s music to English audiences 
He was keenly appreciative of new talent, but his tastes were too 
eclectic to satisfy the enthusiasts for any particular school, he 
certainly had no liking for what he considered uninspired 
academic writing Serious critics deplored, with more justifica- 
tion, that he should have devoted so much of his great natural gitt 
not merely to light comic opera, but to the production of a number 
of songs which, though always musicianly, were really of the 
nature of “ pot-boilmg ” Sullivan was an extremely rapid worker, 
and his fertility in melody made it easy for him to produce what 
would please a large public Moreover, it must be admitted that 
his great social success, so early achieved, was not calculated to 
nourish a rigidly artistic ideal But when all is said, his genius 
remains undisputed, and it was a genius tssenlially English 
His church music alone would entitle him to a high place 
among composers, and The Golden Legend, Ivanhoe, the In 
Memortam overture, the “ Irish ” svmphon> , and the charming 
“ incidental music ” to The Tempest and to Henry VIII form 
a splendid legacy of c reative effort, characterized by the highest 
scholarly qualities m addition to those beauties which appeal to 
every ear Whether his memory will be chiefly associated with 
these works, or rather with the world-wide popularity of some of 
his songs and comic operas, time alone can tell The Savoy 
operas did not aim at mtellec tual or emotional grandeur, but at 
providing innocent and wholesome pleasure, and in giving 
musical form to Gilbert’s witty librettos Sullivan showed once 
for all what light opera may be when treated by the hand of a 
master His scores arc as humorous and fanciful qua music as 
Gilbert’s verses are qua dramatic literature Bubbling melod) , 
consummate orchestration, lovely songs and concerted pieces 
(notablv the lamous vocal quintets) flowed from his pen in un- 
exhausted and inimitable profusion If he had written nothing 
else, his unicpic success m this field would have been a solid title 
to fame As it was, it is Sir Arthur Sullivan’s special distinction 
not only to have been piolific in music which went straight to the 
hearts of the people, but to have enriched the English repertoire 
with acknowledged masterpieces, which arc no less remarkable 
for their tec hnical acc omplishment 

Su also S/y .Sm/Zivccw Life-stor\ Lette}<^ and Rcmnn^cence^ 

b> Arthur Lawrence (London Bo^vdcn iSoo) Besides being 
largely autobiographical this volume contcuns a complete list of 
Sullivan s works compiled by Mr Wilfrid Bend ill, who for many 
years acted as Sir Arthur s priv itc secret iiv (II ( ii ) 

SULLIVAN, JOHN (1740-1795), American soldier and politi- 
cal leader, was born in Soniersworth, New Hampshire, on the 
18th of February 1740 He studied law in Portsmouth, N H , 
and prac tiscd at Berwick, Maine, and at Durh im, N II He was 
a member of the New Hampshire Provinci i 1 Assembly in 1774, 
and in 1774-1775 was a delegate to the Continental Congress 
In 1772 he hacl been commissioned a major eff htw Hampshire 
militia, and on the 15th of December 1774 he and John Langdon 
led an expedition which captured Fort William and Mary at 
New Castle Sullivan was appointed a brigadier-general in 
the Continental army in June 1775 and a major-general in 
August 1776 He eommanded a brigade in the siege of Boston 
In June 1776 he took command of the Arneric an army in Canada 
and after an unsuccessful skirmish with the British at Three 
Rivers (June 8) retreated to Crown Point Rejoining Washing- 
ton’s army, he served under General Israel Putnam in the battle 
of Long Island (August 27) and was taken prisoner Released 
on parole, he bore a verbal message from Lord Howe to the 
Continental Congress, which led to the fruitless conference on 
Staten Island In December he was exchanged, succeeded 
General Charles Lee in command of the right wing of Wash- 
ington’s army, in the battle of Trenton led an attack on the 
Hessians, and a night attack against British and Loyalists on 
Staten Island, on the 22nd of August 1777 In the battle of 
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Brandy wine (Sept 11,1777) he again commanded the American 
right, he took part in the battle of Germantown (Oct 4, 1777), 
in March 1778 he was placid in command in Rhode Island, and 
m the following summer plans were made for his co-opcration 
with the French fleet under ( ount d’Estaing in an attac k on 
Newport, which came to nothing Sullivan after a brief engage- 
ment at Quaker Hill, at the north of Rhode Island, on the 29th 
of August, was obliged to retreat In 1779 Sullivan, with about 
4000 men, defeated the Iroquois and their Loyalist allies at New- 
town (now Elmira), New York, on the 29th of August, burned 
their villages, and destroyed their orchards and crops Although 
severely criticised for his conduct of the expedition, he received, 
in October 1779, the thanks of Congress In November he 
resigned from the army Sullivan was again a ck legate to the 
Continental Congress in 1780-1781 and, having accepted a loan 
from the French minister, Chevalier de la Luzerne, he was 
charged with being influenced by the Prench in voting not to 
make the right to the north-east fisheries a eondition of peace 
From 1782 to 1785 he was attorney -general of New Hampshire 
He was president of the state in 1786-1787 and in 1789, and 
in 1786 suppressed an insurrection at Exeter immediately pre- 
ceding the Shays Rebellion in Massachusetts He presided 
over the New Hampshire convention which r it fied the Federal 
constitution in June 1788 Prom 1789 until his death at 
Durham, on the 2^rd of January 1795, he was United States 
District Judge for New Hampshire 

See () W B Peabody ‘ Life of John Siilhvt n ” in Jared Spaiks s 
Library of American Biography vol m (Boston 18^4), T ( 
Amor> (teneral John Sullivan A Vindication of his Character as 
a 'soldier and a Patriot (Morns.uiia N \ , 18O7) , John SciUs, 

Master John Sullivan of Soniersworth and Berwick and his 
haniily, ' in the Proceedings of the New Hampshire Historical 
^OLut\ vol iv (Concord iqoC)), and Journals of the Military 
r\ped tion of M a'j or -( general John Sullivan against the Six JSations 
of Indians { Auburn, \ \ 1887) 

SULLIVAN, THOMAS BARRY (1824-1891), Irish actor was 
born at Birmingham, and made his first stnge appearance at 
( ork about 1840 His earliest successes were in romintic 
drama, for which his graceful figure and youthful enthusiasm 
fitted him His first London apptarantc was in 1852 in Hamlet, 
and he was also successful as Angiolo m Miss Vandenhoff’s 
Womiuds Heart, Evelyn in Money and H irdman m Lord 
T ^ tton’s Not so Bad as we Seem ( Liudc Melnotte — with Helen 
Fciiicit as Pauline — was also a notable performance A tour 
of America in 1857 prttedtd his going to Australia (1861) for 
SIX ycar>, as actor and manager He completed a trip round 
the world in 1866 From 1868-1870 he managed the Holborn 
theatre, where Beverley m The Gamester was one of his most 
powerful impersonations Afterwards he travelled over the 
United States, Canada, Australia and England Among his 
later London performances ware several Sh ikc spear lan parts, 
his best, perhaps, I'leing Richard III He was the Benedick 
of the cast of Much Ado About A othing with which the Shake- 
speare Memonal was opened at btr it ford-on- A von He died 
on the 3rd of May 1891 

SULLY, JAMES (1842- ), Lnglish psychologist, was born 

on the 3rd of March 1842 at Bridgwater, and was educated at 
the Independent College, laimton, the Regent’s Park College, 
Ciottingen and Berlin He was originally de tin< d for the 
Nonconformist ministry, but m 1871 adopted a literary and 
philosophic career He was Cirote professor of the philosophy 
of mind logic at University College, London, from 1892 to 
ic;o3, when he was succeeded by Carveth Reid An adherent 
of the associationist school of psychology, his views had grcit 
affinity with those of Alexander Bain His monographs, as 
that on pessimism, arc ably and readablv written, and his text- 
books, of which The Human Mind (1892) is the most important, 
are models of sound exposition 

Works Sensation and Intuition (1874), Pessimism (1877), 
Illusions (1881, 4th cd 1895) Outlines of Ps\ihology V1884, 
many editions) Teacher's Handhool of Psychology (188O) Studies 
of Childhood (1895), Children's Ways (1897), and An Essay on 
Laughter (1902) 
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SULLY, MAXIHILIEN DE BETHUHE, Due de (1560-1641), 
French statesman was born at the (hateau of Rosny near 
Mantes, on the 13th of December 1560, of a noble family of Flemish 
descent His father, Fran9ois de B6thune, baron de Rosny, 
(1532-1575), was the son of Jean de B6thune, to whom m 1529 
his wife Anne dc Melon brought as part of her dowry a seigneurie 
at Rosny-sur-Seinc, which later (1601) was made a marquisate 
Brought up in the Reformed faith, Maximilien was presented to 
Henr> of Navarre in 1571 and was thenceforth attached to the 
future king of France The >oung baron de Rosny was taken 
to Pans by his patron and was studying at the college of Bour- 
gogne at the time of the massatre of St Bartholomew’s Day, 
from which he escaped by discreetly carrying a book of hours 
under his arm He then studied mathematics and history at 
the court of Henry of Navarre, and on the outbreak of civil 
war in 1575 he enlisted in the Protestant army In 1576 he 
accompanied the duke of Anjou on an expedition into the 
Netherlands m order to regain the former Rosny estates, but 
iDeing unsuccessful he attached himself for a time to the prince of 
Orange Later rejoining Henry of Navarre in Guienne, he dis- 
played bravery in the field and particular ability as an engineer 
In 1583 he was Henry’s special agent in Pans In 1584 
he mamed Anne de Courtenay , a wealthy heiress, who died, 
however, in 1589 On the renewal of civil war Rosny again 
joined Henry of Navarre, and at the battle of Ivry (1590) 
was seriously wounded He counselled Henry IV ’s conversion 
to Roman Catholicism, but steadfastly refused himself to become 
a Roman Catholic As soon as Henry ’s power was established, 
the faithful and trusted Rosn\ received his reward in the shape 
of numerous estates and dignities On the death of D’O, the 
superintendent of finances, in 1594, the king had appointed a 
finance commission of nine members, to which he added Rosny 
in 1596 The latter at once made a tour of inspection through 
the generalities, and introduced some order into the country’s 
affairs He was probably made sole superintendent of finances 
in 1 598, although this title does not appear in official documents 
until the close of 1601 He authonzed the free exportation of 
grain and wine, reduced legal interest from 8^ to 6^%, estab- 
lished a special court for the trial of cases of peculation, forbade 
provincial governors to raise money on their own authority, 
and otherwise removed many abuses of tax-collecting, abolished 
several offices, and by his honest, rigorous c onduct of the country’s 
finances was able to save between 1600 and 1610 an average of 
a million livres a year His achievements were by no means 
solely financial In 1599 he was appointed grand commissioner 
of highways and public works, superintendent of fortifications 
and grand master of artillery^, in 1602 governor of Mantes and 
of Jargeau, captain-general of the queen’s gens d’armes and 
go\emor of the Bastille, in 1604 governor of Poitou, and in 
1606 duke and peer of Sully, ranking next to princes of the 
blood He declined the office of constable because he would 
not become a Roman Catholic Sulty encouraged agriculture, 
urged the free circulation of produce, promoted stock-raising, 
forbade the destruction of the forests, drained swamps, built 
roads and bridges, planned a vast system of canals and 
actually began the canal of Briare He strengthened the French 
military establishment, under his direction Evrard began the 
construction of a great line of defences on the frontiers Sully 
opposed the king’s colonial policy as inconsistent with the French 
genius, and likewise showed little favour to industrial pursuits, 
although on the urgent solicitation of the king he established 
a few silk factories He fought in company with Henry IV 
in Savoy (1600- 1601) and negotiated the treaty of peace in 
1602, in 1603 he represented Henrv at the court of James I 
of England, and throughout the reign he helped the king to 
put down insurrections of the nobles, whether Roman Catholic 
or ProtestcUit It was Sulh , too, who arranged the marriage 
between Heni\ IV and Mane de Mcdicis 
The political role of Sully practically ended with the assassi- 
nation of Hcnr^ IV on the 14th of May 1610 Although a 
member of the council of regency , his colleagues were not dis- 
posed to brook his domineering leadership, and after a stormy 


debate he resigned as superintendent of finances on the 26th 
of January 1611, and retired to private life Ihe queen- 
mother gave him 300,000 livres for his services and confirmed him 
in possession of his estates He attended the estates-general 
in 1614, and on the whole was in sympathy with the policy and 
government of Richelieu He disavowed the plots at La 
Rochelle in 1621, but in the following year was arrested at 
Moulins, though soon released The baton of marshal of 
France was conferred on him on the i8th of September 1634 
The last years of his life were spent chieflv at Villebon, Rosny 
and Sully He died at Villebon on the 22nd of December 
1641 By his first wife Sully had one son, Maximilien, 
marquis de Rosny (1587-1634), who led a life of dissipation 
and debauchery By his second wife, Rachel de Cochefilet, 
widow of the lord of Chateaupers, whom he married in 1592 
and who turned Protestant to please him, he had nine children, 
of whom six died young, and one daughter mamed in 1605 
Henri de Rohan 

Sully was not popular He was hated by most Roman 
Catholics because he was a Protestant, by most Protestants 
because he was faithful to the king, and by all because he was 
a favourite, and selfish, obstinate and rude He amassed a large 
personal fortune, and his jealousy of all other ministers and 
favourites was extravagant Nevertheless he was an excellent 
man of business, inexorable in punishing malversation and 
dishonesty on the part of others, and opposed to the ruinous 
court expenditure which was the bane of almost all European 
monarchies in his day He was gifted with executive ability, 
with confidence and resolution, with fondness for work and 
above all with deep devotion to his master He was implicitly 
trusted by Henry IV and proved himself the most able 
assistant of the king in dispelling the chaos into which the 
religious and civil wars had plunged Prance To Sully, next 
to Henry IV , belongs the credit for the happy transformation 
in France between 1598 and 1610 by which agriculture and 
commerce were benefited and foreign peace and internal order 
were maintained 

Sully left a curious collection of memoirs written in the second 
person and bearinK the quaint title MSmoire^ des sages et royales 
ce^omtes d estat dome^hques, pohtiques et mthtatres de Henrv 
leXtrand, I’exemplaire des roy^ le prince des vertus des armes et des 
loix et le ptre en elJet de ses peuples fran^ois et des servitudes utiles 
obissances convenahles et administrations loyales de Maxim de 
Bithune I un des plus confidens familxers et utiles soldats et serviteurs 
du grand Mars des Francois didiies h la France a Urns les bons 
soldats et tous peuples fran^ois The memoirs arc very valuable 
for the history of the time and as an autobiography of biillv in spite 
of the fact that they contain many fictions such as a mission under- 
taken by Sully to Queen Elizabeth in 1601 and the famous Grand 
Design ” a plan for a Christian republic which some historians 
have taken seriously Two folio volumes of the memoirs were 
Splendidly printed, nominally at Amsterdam Imt really under 
Sully’sown eye at his ch&tcau in 1638, two other volumes appeared 
posthumously m Pans in 1OO2 The abb6 dc I'Ecluse rewrote the 
memoiis m ordinary narrative form and editeil them in 1745 The 
best edition of the original is that in J P Michaud and J J F 
Poujoulat Nouvelle collection des mdmoires relatijs a I'histoire de 
France (1854) vols xvi -xvii An English translation by Charlotte 
Lennox appeared m 175O and was later revised and republished 
(4 vols , London, 1856) 

See E Lavisse Sully (Pans 1880) , L Dussieux, Etude bio~ 
graphique sur Sully (Pans, 1887) , G Fagniez Economie sociale de la 
France sous Henri IV (Pans 1897), B L H Martin Irois grands 
ministres Sully Richelieu et Colbert (Pans 1898), E Lavisse, ed 
Histoire de France (Pans, 1905), vol vi , P Robicjuct Histoire mum 
ctpqle de Pans, vol 111 Histoire de Henri IV (Pans 1904) , E Bonnal 
V Economie politique au XVH su^cle Sully iconomiste (Pans 1872), 

Gourdault Sully et son temps (Tours 1873), T Kukclhaus Die 

rsprung des Planes vom ewtgen Frteden in den Memotren des 
Herzogs von Sully (Berlin 1892) , C I-*fistcr Les ‘ (Economics 
royales ' de Sully et le grand desscin dc Henri IV in Revue 
htstorique (1894), vols liv -Ivi , Desclozeaux “ Gabrieli c d'Eslr6es et 
Sully ^ m Revue historique (1887), vol xxxiii (C H Ha) 

SULLY, THOMAS (1783-1872), American artist, was born at 
Homcastle, England, on the 8th of June 1783 His parents, who 
were actors, took him to America when he was nine years old, 
settling at Charleston, South Carolina, and he was first instructed 
in art by a P>ench miniature painter Afterwards he was a 
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pupil of Gilbert Stuart in Boston, and in 1809 he went to London 
and entered the studio of Benjamin West He returned in 
1810, and made Philadelphia his home, but in 1837 again visited 
London, where he painted a full-length portrait of Queen 
Vutoria for the St George’s Society of Philadelphia Sullv 
was one of the best of the early Ameru an painters died 
in Philadelphia on the 5th of^ November 1872 Among his por- 
traits are those of Commodore Decatur (City Hall, New York), 
the actor George Frederick Cooke, as Richard III ^Pennsylvania 
Academy of the Fine Arts, Philadelphia), Lafayette (Indepen- 
dence Hall), Ihomas Jefferson (US Military Academy, West 
Point, New York), Charles and Frances Anne Kemble, and 
Reverdy Johnson His son Alfred Sully (1821-1879), officer 
in the United States army, was a brigade-commander in the 
arm\ of the Potomac in 1862-63, ^^3 commanded 

the department of Dakota and conducted several campaigns 
against hostile Indians in the north-west In 186*5 was 
lireveted bngadicr-gencral in the regular army and major- 
general of volunteers 

SULLY-PRUDHOMME, REN^ FRAN 9 OIS ARMAND PRUD- 
HOMME (1839-1907), French poet, was born in Pans on the 
1 6th of March 1839 educated at the Lyc^e Bonaparte, 

v\hcre after a time he took his degree as Bachelier Sciences 
An attack of ophthalmia then interrupted his studies and 
nicessitated an entire change in the course of his career The 
scientific habit of mind, however, which he had derived from 
these years of technical study never left him, and it is in the 
ombmation of this scientific bent, with a soul aspiring towards 
^vhat lies above and beyond science, and a conscience per- 
3etuall\ in agitation, that the striking originality of Sully- 
Prudhomme’s character is to be found He found employment 
or a time in the Schneider factor) at Creuzot, but he soon 
ibandoned an occupation to which he was eminently unsuited 
Fit subsequently decided to read law, and entered a notary’s 
ifiicc at Pans It was during this period that he composed 
hose early poems which were not long in acquiring celebrity^ 
imong an evcr-widening circle of friends In 186*5 pub- 
ished his first volume of poems, whu h had for sub-titlc Stances 
I poemes This volume was favourably reviewed by Sainte- 
Deuve, to whose notice it had been brought by Gaston Pans 
[t was at this moment that the small circle of which Leconte de 
Lisle was the centre were preparing the Parnasse, to which 
5ully-Prudhomme contributed several pieces In 1866 I/cmerre 
published a new edition of the Stances et poemc; and a collection 
3f sonnets entitled Les hpreuves (1866) From this time 
orward Sully-Prudhomme devoted his life entirely to poetry 
[t was in the volume of Les Epreuves that the note of mtlancholv 
^hich was to dominate through the whole work of his life was 
irst clearly discernible In 1869 he published a translation of 
he first book of Lucretius with a preface, and T es Solitudes 
[n 1870 a series of domestic bereavements and a serious parah tic 
llness resulting from the strain and fatigue of the winter of 
1870, during which he served m the Garde Mobile, shattered 
Ills health In 1872 he published Les Ecuries d'augias, Croquis 
italtens, Impressions de la guetre (1866-72) and Les Destins, 
I a Revolte des heurs in 1874, in 1875 Vatnes Undresses ^ 
in 1878 La Justice y in 1886 1 e Prtsme, and in 1888 Le Bonheur All 
these poems were collec ted and republished under the title of 
Poesies, occupying four volumes of his (Euvres (6 vols , 1883- 
1904) After the publication of Lc Bonheur he practically ceased 
to produc e verse, and devoted himself almost entirely to philo- 
sophy He published two volumes of prose critic ism, L’LA;/>rm/aw 
ians les beaux arts (1884) and Reflexions sur Part des vers 
[1892) Various monographs by him appeared from time to 
time in the philosophical reviews, and among them a remarkable 
>cries of essays {Revue des deux monies, Oct 15th, Nov 15th, 
1890) on Pascal, and a valuable study on the “ Psychologic 
111 librearbitre ” m the Revue de mitaphystque et de morale (1906) 
He was elected to the A.cademy on the 8th of December 1881 
On the loth of December 1901 he was awarded the Nobel prize 
or literature, and devoted most of the money to the foundation 
3f a prize for poetry to be awarded by the Soaete de gens de 


lettres He was one of the earliest champions of Captain 
Dreyfus In 1 902 he wrote, in collaboration with Charles Richet, 
Le Prohleme des causes finales During his later years he lived 
at Chatenay in great isolation, a victim of perpetual ill-health, 
and mainly occupied with his Vrate religion selon Pascal (1905) 
He had been partially paralysed for some time when he died 
suddenly on the 6th of September J907 He left a volume of 
unpublished verse and a prose work, Le Lien social, which was 
a revision of an introduction which he had contributed to 
Michelet’s La Bible de Vhumamte 

What strikes the reader of Sully-Prudhomme’s poetry first 
and foremost is the fact that he is a thinker, and moreover a 
poet who thinks, and not a thinker who turns to rhyme for 
recreation The most strikinglv original portion of his work 
IS to be found in his philosophic and scientific poetry^ If he 
has not the scientific genius of Pascal, he has at least the 
scientific habit of mind and a delight in mathematic certainties 
In attempting to interpret the universe as science reveals *t to 
us he has created a new form of poetry which is not lacking 
in a certain grandeur One of his most beautiful poems, 
“ L’Idcal ” {Stances et poemes), is inspired by the thought, which 
IS due to scientific calculations, of stars so remote from our 
planet that their light has been on its way to us since thousands 
of centuries and will one day be visible to the eyes of a future 
generation The second chief characteristic of Sully-Prud- 
homme’s poetry is the extreme sensibility of soul, the pro- 
foundly melancholy note which we find in his love lyrics and 
his meditations SulK-Prudhomme is above all things intro- 
spective he penetrates into the hidden corners of his heart, 
he la^s bare the subtle torments of his conscience, the shifting 
currents of his hopes and fears, belief and disbelief in face of 
the riddle of the universe to an extent so poignant as to be 
sometimes almost painful And to render the fugitive phases 
aiicl tremulous adventures of his spirit he finds incomparably 
delicate shades of expression, an exquisite and sensitue diction 
We are struck in reading his poems by the nobility of his ideas, 
by a religious elevation like that of Pascal, for there is in his 
work something both of Lucretius and of Pascal Yet he is 
far from being either an Epicurean or a Janscnist, he is rather 
a Stoic to whom the deceptions of life have brought pit) instead 
of bitterness 

As an artist Sully -Pi udhomme is remarkable for the entire 
absence of oratorical effect, for the extreme simplicity and fas- 
tidious prei ision of his diction Other poets have been endowed 
with a more glowing imagination , his poetry is neither exuberant 
in colour nor rich in sonorous harmonies of rh\me Ihe grace 
of his verse is a grate of outline and not of colour, his rnclexly 
one of subtle rhythm , his verse is as if carved in i\or) , his music 
like that of a perfect unison of stringed instruments His 
imagination is inseparable from his ideas, and this is the reason 
of the extraordinary perspicuity of his jxietK style He extends 
poetry^ to two extreme limits on the one hand, to the borderland 
of the unreal and the dreamlike, as in a poem sik h as “ Le 
Rendezvous ” {Vaines tendresses), in which he seems to express 
the inexpressible in precise language , on the other hand, in his 
scientific poems he encroaches on the province of prose His 
poetry is plastic in the creation of forms which fittingly express 
his fugitive emotions and his elevated ideas Both by the 
charm of his pure and perfect phrase, by his consummate art, 
and the dignity which informs all his work, Sulh -Prudhomme 
deserves rank among the foremost of modern poets (h g ) 

See C H6mon La Philosophie dt. Sully-Prudhomme (1907), Sully- 
Prudhomme by E Zyromski (I^ans, 1907) 

SULMONA, or Solmona (anc Sulmo), a citN and episcopal 
see of the Abruzzi, Itah , in the province of Acjuila, 40 m by 
rail S E by E of that town, and 107 m L by N of Rome 
(75 m direct) Pop (1901), 13,372 (town), 18,247 (commune) 
Sulmona is situated at a height of 1322 ft above the sea on the 
Gizio, a tributary of the Pescara, which supplies water-pow^r 
to its paper-mills, fulling-mills and coppwr-wwks Its cathexiral 
of San Panfilio has a 14th-century portal The interior has been 
modernized, but in the crypt are some medieval sculptures 
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Sulmona has also m S Mana della Tomba a good example of 
pure Gothic S Francesco d’Assisi occupies the site of an 
older and larger church, the Romanesque portal of which still 
stands at the end of the Corso Ovidio, and lorms the entrance 
to the meat market Opposite is a puturesque aqueduct of 
1266 with pointed arches S Agostino has a good Gothic portal 
The Ospedale Civico, next to the chunh of the Annunziata, 
begun m the hrst half of the 15th centurs shows an interesting 
mixture of Gothic and Renaissance sules The window of 
the Palazzo Tabassi is similar, and both are due to Lombard 
masters In the court of the gramm ir school is a fine 15th- 
century statue of Ovid, the most celebrated native of the town, 
whose memory is preserved among the peasants in songs and 
folk-lore The Porta Napoli is an interesting gate of the early 
14th century Innocent VII was a native of the town In 
the vicinit\ of the town is Monte Morrone where Pietro di 
Morone lived {c 1254) as a hermit and iounded a monastery 
lor nis hermits, who after his elevation to the papacy as Celes- 
tine V took the name of Celestmes , the monastery (S Spirito) 
remained till 1870, when it was transformed into a prison 
There are some ruins of the imperial period, attributed, ground- 
lessly, to the house of Ovid near it The church contains a 
Gothic tomb of 1412 by a German master in which Renaissance 
influence is, according to Bunkhardt, traceable for the first 
time in south Italy in the realistic characterization of the 
portrait figures 

Sulmo, a city of the Paehgni, is first mentioned during the 
Second Punic War (211 b c ) It was the second town of the 
paehgni in importance, Corfinium coming first It became a 
Roman colon\ probably in the reign of Augustus, and as a muni- 
cipium It continued to flourish throughout the empire It was 
situated 7 m south-east of Corfinium on the road to Aesemia, 
and was famous for its ironsmiths Hardly any remains of the 
ancient city exist above ground, owing to frequent earth- 
quakes A number of discoveries of tombs (both archaic and of 
the Roman period), &c , have however been made (cf A de 
Nino, in Notizie degli Scavi, passim) Charles V erected it into 
a principality, which he bestowed on Charles Lannoy, who had 
captured Francis I at the battle of Pavia It ultimateK 
passed to the Corno and Borghese families Ihe bishopric is 
known as that of Valva and Sulmona 

SULPHONAL, or acetone diethyl sulphone (CH3),C(S02CjHr,),, 
a valuable hypnotic preparet by (ondeiising acetone with 
cthsl mercaptan in the presence of hydrochloric acid, the mer- 
captol (CHJ,! (SC Tlr,)^ formed being subsequently oxidized by 
potassium permanganate (L Baumann, Ber , 1886, 19, p 2808) 
It IS also formed by the action of alcoholic potash and methyl 
iodide on ethvlidene diethyl sulphine, CH^ CH(SO ,C2H^)3 
(which IS formed by the oxidation of dithioacctal with 
potassium permanganate) It crvstallizes in prisms melting 
at i2S°C, which are practically insoluble in cold water, but 
dissolve in iq parts of hot and also in alcohol and ether 

It IS the sulphonalum of the B P , and the sulphotnethanum 
of the U S P It produces lengthened sleep in functional 
nervous insomnia, and is also useful in insanity, being given with 
mucilage of acacia or m hot liquids, owing to its insolubility, 
or in large capsules Its hypnotic power is not equal to that 
of chloral, but as it is not a depressant to the heart or respiration 
It can be used when morphine or chloral are contra-indicated 
It IS, however, very uncertain in lt^ xction, often failing to 
produce sleep >vhen taken at bedtime, but producing 
drowsiness and sleep the following day The drowsiness the 
next da\ following a medicinal dose can be avoided by a saline 
laxitivc the morning after its administration It is unwise to 
use It continuously for more than a few da^s at a time, as it 
tends to produce the sulphonal habit which is attended by 
marked toxic effects, disturbances of digestion, giddiness, 
staggering gait, and even paralysis of the lower extremities 
These effects are accompanied by skin eruptions, and the urine 
becomes of a dark red colour (haematoporphinuria) Sulphonal 
IS cumulative in its effects Many fatal cases of sulphonal 
poisoning are on record, both from chronic poisoning and from 


a single large dose Tnonal, (CH8XCoH5)C(S02C>H5)2, and 
tetronal, (Cj,H5)2C(S02C2H5)2, are also hypnotics They are 
faster in action than sulphonal, and tnonal does not disorder 
the digestion 

SULPHONIC ACIDS, in organic chemistry, a group of com- 
pounds of the type RSO3H, where R is an alkyl or an ar>l 
group 

Ahphattc Sulphontc Actdi> — The members of this, class may 
be prepared by the direct sulphonation of some paraffins (I 
Worstall, Amer Chem Journ , 1898, 20, p 664), by the oxidation 
of mmaptans with concentrated nitric acid (H Kopp, Ann , 
1840, 35, p 346), in the form of their salts from the alkyl halides 
and alkaline sulphites, and as esters from the alkyl halides and 
silver sulphite They arc colourless oils or crystalline solids 
which are extremely hygroscopic, very soluble in water and 
have a strongly acid reaction They are unaffet ted by heating 
with aqueous alkalis or acids and are stable towards concentrated 
nitric acid Phosphorus pentachloride converts them into the 
corresponding acid chlorides, R SOoCl, which are decomposed 
slowly by water These chlorides, on reduction by zinc and 
sulphuric acid, pass readily into the mertaptans, whilst if zinc 
dust and alcohol be used they are converted into the sulphinic 
acids, R SO ,11 

Methyl sulphontc aetd CHjSOdl was obtained bv II Kolbe 
{4nn 1845 54 p lyfl by itiluciiig trichloromethyl sulphonic 
chloiide (formed from chlorine and carbon bisnlpliidc in the presence 
of water CSo+‘>CbH-2H_0 = CCl, SU CI + 4HCI | SCI,) with sodium 
imal^am It is a colourless syrup wJiich decomposes when heated 
above i C The corresponding acid chloride is an txtrtmch 
stable solid which melts at 135'' C It is formed by the action cf 
carbon bisulphide on potassium bichromate in the presence oi 
nitric and hvdrochlonc acids (Loew 7eit f Chem 18O9, p 82) 
When heated under pressure it decomposes with the final produc- 
tion of carbonyl and thionyl ehlondts C( 1, bO^Cl — CCb I SO, = 
COCb fbOCh Eth\l sulphonic cictd, C H, SO,H is a eryst dime cfeli- 
(]ucscent solid formed by oxidizing ethvl mercaptan or by reducing 
\in\l sulphonic icid CHj CII SO^H (Kohler 4mer Chem Journ, 
i8q 8 20 p 687) 

rhiosulphonic acids of the tvpe K SO^ SII are foimed by the 
action of tne sulphochlondes on a concentrated solution of pobissium 
sulphide R SO_Cl + K S _ R S(),K + S + KCl - KC l-fR SO SK, 
or Dy the action of the salt of a sulphime acid on an alkaline sulphide 
in the presence of iodine (Otto Ber 1891,24 p 144) 

^Aromatic Sulphontc Acids The acids of this group are \ery 
similar to the corresponding aliphatic sulphonic acids and are 
usually^ obtained by the direct heating of an aromatic hydro- 
carbon with concentrated sulphuric acid, fuming sulphuric acid 
or sulphur ihlorhydrin After the aition is completed they 
may freijucntly be “salted out” by adding common salt to 
the acid solution until no OiOre dissolves, when the sodium salt 
of the acid separates (L Gattermann, Ber , 1891, 24, p 2121) 
They are also formed by oxidizing thiophenols or by decompos- 
ing diazonium salts with sulphurous acid The free acids are 
usually hygrosi opu , cry stallinc solids which are readily soluble 
in water When heated under pressure with ( oncentrated 
hydrochloric acid to about 150° C they yield hydrocarbons 
and sulphuric add The salts usually crystalhze well, and 
those of the alkali metals are employed in the preparation of 
phenols, into which they pass when fused with the caustic 
alkalis When distilled with potassium cyanide they yield the 
aromatic nitriles The sulphonic acids with phosphorus penta- 
(hloridc are converted into sulphochlondes which are stable 
to cold water, but with ammonia they yield sulphonamides, 
R SO jNHj, and with alcohols esters of the sulphonic acids 

Benzene sulphontc acid, CgHj S0jH,llfH20, crystallizes in small 
plates and is very deliquescent Benzene sulphochlovtde , CgH- SCXCl 
IS a colourless fuming liquid which boils at 120° C (10 mm ) The 
aminobcnzcne sulphonic icids particularly the meta and para 
compounds, are of importance owing to their employment in the 
colour industry The direct sulphonation of aniline yields the para 
acid, sulphanthc acid CgH4(NH2) (SOgH) , which crystallizes in small 
plates and is spanngly soluble in cold water When fused with 
caustic potash it yielcls aniline, whilst oxidation with chromic acid 
yields benzoquinone In constitution it is probably to be regarded 

/NH, 

as a cychc ammonium salt, CgH, > When diazotized m 

\so ^ 

acid solution and coupled with dimethyl aniline it yields helian thine, 
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the sodium salt ot which is used as an indicator [q v ) Metamltc 
acid, CgH4(NH^(SO,,H) [ 13 ], which crystallizes in prisms, is formed 
by the reduction of meta nitrobenzene sulphomc acid and is used 
in the preparation of various azo dyes i 

SuLphinic aetdi,, R SO^H, are formed by reducing sulpho- 
chlorides with zinc dust, by the action of sulphur dioxide on the 
zinc alkyls (Hobson, Ann , 1857, 102, p 72, 1858, 106, p. 287), 
by the action of sulphochlondes on merraptans in alkaline 
solution, and by the action of the Grignard reagent on sulphur 
dioxide or thionyl chloride (Rosenheim, Ber , 1904, 37, p 2152, 
Oddo, R Accad Ltn , 1905 (5), 14 ( 1 ), p 169) The free acids 
are unstable They are readily oxidized to sulphonu acids 
and reduced to mercaptans Their alkali salts on treatment 
with the alkyl halides yield sulphones, R2SO2 Rthyl sulphinic 
acid, C2Hr, SO^H, is a colourless syrup Benzene sulphinic acid, 
SO2H, crystallizes in large prisms and acts as a reducing 
agent It decomposes when heated with water under pressure 
3 CA S02H=( ,H, SO2H+QH5 SO2 S C.Hjj-f H2O The potas- 
sium salt when fused with caustic potash yields benzene and j 
potassium sulphite I 

SULPHUR [symbol S, atomic weight 32 07 (0 = 16)], a 1 
non-metallic chemical element, known from very remote times ! 
and regarded by the alchemists, on account of its inflammable ' 
nature, as the principle of combustion, it is also known a** I 
brimstone {qv) The element occurs widely and abundantly ' 
distributed in nature both in the free state and in combinatmn | 
Free or native sulphur, known also as “ virgin sulphur,” occurs I 
in connexion with volcanoes and in certain stratified rocks in j 
several modes, viz as crystals, and as stalactitic, encrusting, | 
leniform, massive, earthy and occasicmally pulverulent forms as j 

sulphur meal ” It seems rather doubtful whether the unstable i 
monoclinic modification of sulphur (^-sulphur) is ever found j 
in a native state 



The crystals belong to the orthorhombic system, and have usuallv 
a pyramid il habit (lig ), but may be sphenoidal or tabular I wins 
art rart I he cUavage is imperfect, but theic is 
a well-marked conchoidal fruturc The hirdncss 
ringtsfromabouti to2,andthesp gr fromi qto2 i 
Ciystals of sulphur arc transparent or translucent 
and highly refractive with strong birefringence the\ 
have a resinous or shghtly adamantine lustre, and 
presc nt the. characteristic sulphur-yellow colour 
Impurities render the mintril grey, grcenihh or red 
dish, bituminous matter bung often present m tin 
massive varieties Sulphur containing selenium 
sueh as oecurs in the I'^le of Vulcano m the Lipan Isles, may be 
orange ntl and a similar colour is seen in sulphur which contains 
irstnie sulphide such is tint from La Solfatara near Naples Ihe 
presence of ttllurium in native sulphur is rare, but is known in 
certain specimens from Japan 

Volcanic sulpliur usually occurs as a sublimate around eir on tlu 
w ills of the v^ents, and has probably been formcil m many cases 
bv the intc raetion of sulphur dioxide and hydrogen sulphide Sub 
limed sulphur also results from the spontaneous combustion of 
coal seams containing pyrite s Deposits of sulphur ire freque ntlv 
formed by the decomposition of nyelrogen sulpfiide, on exposure 
to the atmosphere hence natural sulphureous waters especiall> 
hot springs leadily dejiosit sulphur The reduction of sulphates 
to sulphides by means of organic matter probably tlirough the 
agency of sulphur-bacteria, may also inehreetly lurnish sulphur, and 
henc( it IS freeiucntly found in eleposits of gypsum Free sulphur 
ma\ also result from the decomposition of pyiites, as in pyntie 
shales and lignites, or from the alteration of galena thus crystals 
of sulphur occur, with anglcsite , m cavities in galena at Monteponi 
near Iglesias m Sardinia, whilst the pyrites of Rio Tinto in Spam 
sometimes yield sulphur on weathering It should be noted that 
the oxidation of sulphur itself by atmospheric influence may givt 
use to sulphuric acid, which m the presence of hmestone will form 
gypsum thus the sulphur deposits of Sicily suffer alteration of this 
kind, and have their outcrop marked by a pale earthy gypseous 
rock called hn^icale 


Some of the most important deposits of sulphur in the world 
art worked in Sicily, chiefly in the provinces of Caltanisetta 
and Girgenti, as at Raialmuto and Cattolica, and to a less 
extent in the provinces of Catania, Palermo (Lercara) and 
Trapani (Gibellina'l The sulphur occurs in Miocene marls 
and limestone, associated with gypsum, celestine, aragonite 
and calcite It was formerly believed that the sulphur had a 
volcanic origin, but it is now generally held that it has either 


been reduced from gypsum b> organic agencies, or more prob- 
ably deposited from sulphur-bearing waters Liquid occasion- 
ally enclosed in the sulphur and gypsum has been found by 
O Silvestn and by C A H Sjogren to contain salts like those of 
sulphur-springs An important zone of sulphur-bearing Miocene 
rocks occurs on the east side of the Apennines, constituting a 
great part of the province of Forli and part of Pesaro Ci sena 
and Perticara are well-known localities in this district, the latter 
yielding crystals coated with asphalt Sulphur is occasionally 
found crystallized in Carrara marble, and the mineral occurs 
also in Calabria Fine crystals occur at Conil near Cadiz, 
whilst m the province of Teruel in Aragon, sulphur in a compact 
form replaces fresh-water shells and plant-remains, suggesting 
Its origin from sulphur-springs Nodular forms of sulphur 
occur in Miocene marls near Radoboj in Croatia, and near 
Swoszowic, south of Cracow Russia possesses 1 irge deposits 
of sulphur in Daghestan in Transcaucasia, and in the Transcas- 
pian steppes Important deposits of sulphur are worked at 
several localities in Japan, especiallv at the Kosaka mine in the 
province of Rikuchiu, and at Yatsukoda-yama, m the province 
of Mutsu Sulphur is worked in Chile and Peru A complete 
list of localities for sulphur would include all the volcanic regions 
of the world In the United States, sulphur occurs in the 
following states, in many of which the mmeral has been worked 
Utah, Colorado, California, Nevada, Alaska, Idaho, Louisiana, 
Texas and Wyoming The Rabbit Hole sulphur-mmes are in 
Nevada, and a great deposit in Utah occurs at Cove Creek, 
Beaver county In the British Islands native sulphur is only 
a mineralogical rantv, but it occurs m the Carboniferous 
Limestone of Oughtcrard in Co Galwav, Ireland ^ 

In combination the element (hiefl> occurs as metallic sul- 
phides and sulphates The former are of great commercial 
importance, l)emg, in must cases, valuable ores, copper 
pyrites (copper), galena (lead), blende (zinc), cinnabar (mer- 
cury), &c Of the sulphates we notice gvpsum and anh>drite 
(calcium), harv tes (barium) and kieserite (magnesium) Gaseous 
compounds eg sulphur dioxide and sulphuretted hvdrogen, 
are present in volcanic exhalations (sec Volcano) and in many 
minerals waters The element also ociurs in the animal and 
vegetable kingdoms It is present in hair and wool, and in 
albuminous bodies , and is also a constituent of certain v ege table 
oils, such as the oils of garlic and mustard There is, m addition, 
a series of bacteria which decompose sulphureous compounds 
and utilize the element thus liberated in their protoplasm (see 
Bacti-rioi ocy) 

Extraction - \s quarried or mined free sulphur is alwav s 
(ontaminated with limestone, gvp>um, clav, &c , the principle 
underl) mg its extraction from these impurities is one of simple 
liquation, t e the element is melted, either bv the heat of its 
own combustion or other means, and runs off from the eaithy 
residue 

In the simplest and crudest mctliod, as piactiscd in Sicily, a m iss 
of the ore is placed in a holt m the ground and fl^-ed, after a time 
the heat melts a part of the sulphur which runs dovin to the bottom 
of the hole and is then ladled out This exceptionally wasteful 
process, in which onlv one third of the sulphur is recovered, has been 
improved b\ conducting the fusion in a sort of kiln A semicircular 
or St mi elliptical pit UaUarone) about ^3 ft in diameter and h ft deep 
IS dug into the slope of a lull, and the sides art coated with a wall 
of stone The sole consists of two halv t s slanting against each othei 

the line of intcrsietion forming a descending gutter which luns to 
the outlet This outlet having been closed % small stones xnd 
sulphate of lime eenunt, the pit is filled with sulphur ore which is 
he ipcd up considerably beyond the edge of the pit and covered with 
a laver of burnt out ore In building up the heap a number ol 
narrow vertical passages are left to afford a draught for the fire 
The ore is kindled from above and the fire so reguli,t< d (by making 
or unmaking air holts in the covering) that bv tlu heat produced 

^ Referenoeh — \ very full article (“ Zolfo ") by Cr Aichino of the 
Creological Survev of Italy, will be found in the Enctclopedia delle 
arte e Industrie (Turm 1898) This includes a full bibhographv 
See also J T Kemp in RothwelTs Mineral Industry (1893), vol 11 
Jules Brunfaut, De V Exploitation des soufres (2nd cd 1874) Georguv 
Spezia, SuW orxgtne del solfo net giacementi solfifert delta SiciUa 
(Turin, 1892) For Japanese sulphur see T Wada, Minerals of 
Japan (T6ky6, 1904) 
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by the combustion of the least sufTiciont quantity of sulphui, the 
rest IS liquefied The molten sulphur accumulates on the sole, 
whence it is from tu ic to time run out into a square stone receptacle, 
from which it is ladled into damp poplar wood moulds and so brought 
into the shape of truncated cones weighing no to i^o tb each 
These cakes arc sent out into commerce A calcaronc with a capacity 
of 28,256 cub ft burns for about two months, and yields about 
200 tons of sulphur The yield is about 50 % The immense 
volumes of sulphurous acid evolved give rise to many complaints, 
all the minor pits suspend work during the summtr to avoid dcstrue- 
tion of the crops A calcarone that is to be used all the year round 
must be at least 220 yds from any inhabited place and no yds 
from any field under cultivation 

More efficient is the Gill kiln which ust s coke as a fuel The kiln 
consists of two (or more) connected cells which are both charged 
with the ore The first cell is heated and the products of combustion 
are led into the second cell where they give up part of their heat 
to the contained on , so that by the time the first cell is exhausted 
the mass m the second cell is at a sufficiently high temperature to 
Ignite spontaneously when air is admitted Otlur methods have 
been employed, but with varying commercial success For example, 
m the Gntti and Orlando processes the ore is charged into retorts 
and the fusion effected by superheated steam, the suljihur being 
run off as usual or as was suggested bv R E Bollman in 1807 the 
ore may be extracted by carbon bisulphidi 

Crude sulphur, as obtained from kilns, contains about 3 % of 
caithy impuntics, and consequently needs refining The following 
app ir itus (invented originally by Miehcl of Marseilles ami improved 
subsequently by others) enables the manufacturer to product eithtr 
of two forms of refined ** sulphur which commerce demands It 
consists of a large stone chamber which communicates directly 
with two slightly slanting tubular retorts of iron The retorts are 
charged with molten sulphur from an upper reservoir, which is kept 
at the requisite tempera tun by means of tlic lost heat of the retort 
fires The chamber has a safety valve at the top of its vault, which 
IS so balanced that the least surplus pressure from within sends it 
up The first puff of sulphur vapour which enters the chamber 
takes fin and converts the air of the chamber into a mixture of nitro- 
gen and sulphur dioxide The next following instalments of vapoui , 
getting diffused throughout a large mass of relatively cold gas 
condense into a kind of ‘ snow, known in commerce and valued 
as “ flowers of sulphur {/lores sulphuris) By conducting the 
^tillation slowly, so that the temperature within the chamber 
remains at a sufficiently low degree, it is possible to obtain the whole 
of the product in the form of “flowers'* If compact ( roll') 
sulphur is wanted the distillation is made to go on at the quickest 
admissible rate The temperature of the interior of the chamber 
soon rises to more than the fusmg-pomt of sulphur (113° C ), and 
the distillate accumulates at the bottom as a Uqui<l, which is tapiitd 
off from time to time to be cast into the customary form of rods 

The Louisiana deposits are worked by a process devised by Herman 
Frasch in i8gi It consists in sinking a Ixire-hole, after the mannci 
of a petroleum well, and letting in four pqies centrally arranged, the 
outir pipe being 10 in in diameter, the next O in , the next ^ in and 
thi innermost i in The operation consists in forcing down the 3 in 
pipe superheated steam at 330® F to melt the sulphur Comprt ssi I 
air IS now driven dowm the i in pipe and bubbles into the mclte I 
sulphur and water the specific gravity of winch is greatly dinunished, 
so that it rises to the surface through the outei pipes, it is then run 
off to settling tanks The sulphur so obtained is 98 % pure 

In some places sulphur is extracted from iron pyrites by one ol 
two methods The pyrites is subjected to dry distillation fiom 
out of iron or fire-clay tubular retorts at a bright red heat 
Onc-third of the sulphur is volatih/ed — 1 2 S -and 
obtimcd as a distillate I he second method 13 analogous to the 
ealearone method of liquation the ore is pUeed in a limekiln-hko 
furnace over a mass of kindled fuel to start ? partial combustion of 
the mint ral, anti the proeesh is so regulated that, by the heat gener- 
ated, the unburnt part is decomposed with ehmmation of sulphur, 
which colltcts in the molten state on an inverted roof sluipetl sole 
below the furnace and is thence conducted into a cistern Such 
pyrites sulphur is usually contaminated with arsenic, and conse- 
q^uently is of less value than Sicilian sulphur, which is charactens- 
tically free from this impurity 

Large quantitu s are also recovered from alkaU waste (see Alkali 
Manufacture) , another source is the spent oxide of gas manufacture 
(see G\s) 

The substance known as “ milk ot sulphur ” {lac sulphuris) is 
very finely divided sulphur produced by the following, or some 
analogous, chemical process One part of quickhme is slaked with 
6 parts of water, and the paste produced diluted with 24 parts of 
water, 2 3 parts of flowers of sulphur are added, and the whole is 
boiled for aoout an hour or longer, when the sulphur dissolves The 
mixed solution of polysulphides and thiosulphate of calcium thus 
protluced is eHrifiea, diluted largely, and then mixed with enough of 
pure dilute hydrochloric acid to produce a feebly alkalme mixture 
when sulphur is precipitated The addition of more acid would 
produce an additional supply of sulphur (by the action of the H^SgO. 
on the dissolved HgS) , but this thiosulphate sulphur is yellow ana 
compact, while the polvsulpbide part has the desured quaUties, 


forming an extremely fine, almost white, powder The precipitate 

IS washed, collected, and dried at a very moderate heat 

Properties — Sulphur exists in several alio tropic modifications, 
but before considering these systematic ally we will deal with 
the properties of ordinary (or rhombic) sulphur Commercial 
sulphur forms vellow crystals which melt at 113° and boil at 
44453® C under ordinary pressure (H L Callendar, Chem 
News, 1891, 63, p i), just above the boiling point the vapour 
is orange-yellow, but on continued heating it darkens, being 
deep red at 500°, at higher temperatures it lightens, becoming 
straw-yellow at 650® These colour changes are conneettd with 
a dissociation of the molecules At 524° Dumas dcdiu ed the struc- 
ture S(j from vapour-density determinations, whilst for the range 
860® to 1040°, Sainte-Claire Divide and 1 roost deduced the for- 
mula $2 Blitz (Ber , 1888, 21, p 2013, 1901, 34, p 2490) 
showed that the vapour density decreased with the temper- 
ature, and also depended on the pressure G Preuner and 
W Si hupp {Zeit phys Chem , 1909, 69, p 157), in a study of 
the dissociation isotherms over 3oo‘'-85o®, detected molecules of 
S^, S(, and S„ whilst S| appears to exist below pressures of 30 mm 
Boiling and freezing-point determinations of the molecular 
weight in solution indicate the formula The density of 
solid sulphur is 2 062 to 2 070, and the specific heat o 1712, 
it is a bad conductor of electricity and lx comes negatively 
electrified on friction It ignites in air at 363° and in oxygen 
at 275-280® (H Moissan, Compt rend , 1903, 137, p 547), 
burning with a characteristic blue flame ami forming much 
sulphur dioxide, recognized by its pungent odour At the same 
time a little tnoxide is formed, areJ, according to Hempel 
{Ber , 1890, 23, p 14 S5), half the sulphur is converted into this 
oxide if the combustion be earned out in oxygen at a pressuie 
of 40 to 50 atmospheres Sulphur also combines directly with 
most of the elements to form sulphides The atomic weight 
was determined by Berzelius, Erdmann and Marchand, Dumas 
and Stas Thomsen {/eil phys Chem , 1894, 13, p 726) 
obtained the value 32 0606 

Allotropic Modifications —Sulphur assumes crystalline, amor- 
phous and (possibly) colloidal forms Historically the most 
important are the rhombic (S*) and monoclinic (S/3) forms, 
discussed by E Mitscherlich in 1822 (see Ann chirn phys, 
182 J, 24, p 264) The transformations of these two forms are 
disc ussed m Chemistry Physical Rhombic sulphur may be 
obtained artificially by slowly crystallizing a solution of sulphur 
in carbon bisulphide, or, better, by exposing pyridine saturated 
with sulphuretted h)drogen to atmospheric oxidation (Ahrens, 
Ber , 1890, 23, p 2708) It is insoluble in witcr,^ but readily 
soluble in carbon bisulphide, sulphur chloride and oil of tur- 
pentine The common moroclinic variety is obtained by 
allowing a crust to form over molten sulphur by partially 
cooling It, and then breaking the crust and pouring off the 
still liquid portion, whereupon the interior of the vessel will 
be found coated with long needles of this variety Like Sa it 
IS soluble in carbon bisulphide Three other monoclinic forms 
have been described By acting upon a solution of sodium 
hyposulphite with potassium bisulphate, Gernez {Compt rend , 
1884, 98, p 144) obtained a form which he termed fiacre (or 
pearly) sulphur, the same modification was obtained by Sabatier 
(ibid , 1885, 100, p 1346) on shaking hydrogen persulphide 
with alcohol or ether It is readily transformed into rhombic 
sulphur Another form, mixed with the variety just described, 
IS obtained by adding 3 to 4 volumes of alcohol to a solution 
of ammonium sulphide saturated with sulphur and exposing 
the mixture to air at about 5® Engebs monoclinic form 
{Compt rend , 1891, 112, p 866) is obtained by mixing a solution 
of sodium hyposulphite with double its volume of hydrochloric 
acid, filtering and extracting with chloroform, the extract 
yieWing the variety on evaporation A triclinic form is claimed 
to be obtained by Friedel {Bull soc chim , 1879, 32, p 14) on 
subliming ordinary sulphur 

* It IS a common practice of keepers of clogs to place a piece of roll 
sulphur in the animars water but this serves no useful purpoee 
owing to this property 
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Amorphous sulphur or exists in two forms, one soluble in 
carbon bisulphide, the other insoluble Milk of sulphur (see 
above), obtained by decomposing a polysulphide with an acid, 
contains both forms The insoluble variety may also be obtained 
by decomposing sulphur chloride with water and by other re- 
actions It gradually transforms itself into rhombic sulphur 

The colloidal sulphur, Sa, described by Debus as a pit)duct 
of the interaction of sulphuretted hydrogen and sulphur dioxide 
m aqueous solution, is regarded bv Spring {Rec irav chtm , 
1906, 25, p 253) as a hydrate of the formula Sy H^O The 
“ blue sulphur,” described by Orloff, has been investigated 
by Paternd and Mazzucchelli {Abs Journ Chem Soc , 1907, 
» 45 ’) 

Molten Sulphur — Several interesting phenomena are witnessed 
when sulphur is heated above its melting point The solid 
melts to a pale yellow liquid which on continued heating gradu- 
ally darkens and becomes more viscous, the maximum vis- 
cosity occurring at 180®, the product being dark red in colour 
This change is associated with a change in the spectrum (N 
Lockver) On continuing the heating, the viscosity diminishes 
whale the (olour remains the same If the viscous variety be 
rapidly cooled, or the more highly heated mass be poured into 
water, an elastic substance is obtained, termed plastic sulphur 
This substan(e, however, on standing becomes brittle The 
character of molten sulphur has been mainly elucidated by the 
researches of A Smith and his collaborators Smith {Abs 
Journ Chem Soc , 1907, 11 20, 451, 757) regards molten sulphur 
as a mixture of two isomers Sa and in dynamic equilibrium, 
Sa being light in colour and mobile, and S,* dark and viscous At 
low temperatures Sa predominates, but as the temperature 
IS raised intrcases, the transformation, however, is retarded 
by some gases, eg sulphur dioxide and hydrochloric acid 
and accelerated by others, eg ammonia The solid derived 
from Sa is crystalline and soluble in carbon bisulphide, that 
from IS amorphous and insoluble As to the formation of 
precipitated sulphur. Smith considers that the element first 
separates in the liquid S^ condition, which is transformed into 
Sa and finally into Sa, the insoluble (in carbon bisulphide) forms 
arise when little of the has been transformed, whilst the 
soluble consist mainly of Sa Similar views are adopted by H 
Erdmann {Ann , 1908, 362, p 133), but he regards S^ as the 
polymer Sj, analogous to ozone Oj, Smith, however, regards 
S^asSs 

Compounds 

Sulphuretted hydrogen, H^S a compound first examined by 
C Schcclc, may be obluned by heating sulphur in a current of 
hydrogen, conibin ition taking plan between 200° C and 358® C , 
and being complete at the latter temperature, dissociation taking 
place above this temperature (M Bodcnstein Zeit phys Chem , 

1899, 29, p 315), by heating some metallic sulphides m a current 

of hydrogen, by the action of acids on various metallic sulphides 
(ferrous sulphide and dilute sulphuric acid being most generally 
employed), by the action of sulphur on heated paraffin wax or 
vaseline, or by hcabng a solution of magnesium snlphydrate It 
is also produced during the putrefaction of organic substances 
containing sulphur and is found among the products obtained in 
the destructive distillation of coal To obtain pure sulphuretted 
hydrogen the method generally adopted consists m decomposing 
precipitated antimony sulphide witn concentrated hydrochloric 
acid As an alternative H Moissan rend 1903 137 p 3O3) 

condenses the gas by means of liquid a'lr and fractionates the product 

Sulphuretted hydrogen is a colourless gas possessing an extremely 
offensive odour It acts as a strong poison It burns with a pale 
blue flamo, forming sulphur dioxide and water It is moderately 
soluble m water, the solution possessing a faintly aeid reaction 
This solution is not very stable since on exposure to air it slowly 
oxidizes and becomes turbid owing to the gradual precipitation 
of sulphur The gas is much more soluble in alcohol It forms a 
hydrate of composition 711^0 (De Torcrand, Compt rend , 
1888 lot) p 1357 ) The gas may be liquefied by a pressure of about 
T7 atmospheres the liquid so obtained boiling at —61 8° C , and 
by further coohng it yields a solid, the melting point of which is 
given by vanousjobservers as —82® to —86® C (see Ladenburg Ber , 

1900, 3^ p 637) It IS decomposed by the halogens, with liberation 

of sulphur Concentrated sulphunc acid also decomposes it 
11^804 + - 2H2O 4- SO2 -f S It combines with many metals 

to form sulphides and also decomposes many metallic salts with 
consequent production of sulphides a property which renders it 


extremely useful in chemical analysis It is frequently used as a 
reducing agent in acid solutions it reduces ferric to ferrous salts, 
arsenates to arsenitcs permanganates to manganous salts &c 
whilst in alkaline solution it convert*, many organic mtro compounds 
into the corresponding amino denvatives Oxidizing agents rapidly 
attack sulphuretted hydrogen the primary products of the reaction 
being water and sulphur 

By the action of dilute hydrochlonc acid on metallic polysulphides, 
an oily product is obtained which C L Berthollct considered to 
be L Thdnard on the other hand favoured the formula HoS 

It was also examined by W Ramsay {Journ Chem Soc , 1874 12 
p 857) Hofmann who obtained it by saturating an alcoholic 
solution of ammonium sulphide with sulphur and mixing the product 
with an alcoholic solution of strychnine considered the resulting 
product to be HgSg, while P Sabatier by fractionating the crude 
product tn vacuo obtained an oil which boiled between 60® and 
85® C and possessed the composition H4S5 

Several halogen compounds of sulphur are known the most stable 
of which is sulphur fluoride SF,j which was first prepared by H 
Moissan and Lcoea 11 (Cow/>^ rend igoo 130 p 8O5) by fractionally 
distilling the product formed in the direct action of fluorine on 
sulphur It is tasteless colourless and odourless gas which is 
exceedinglv stable and inert It may be condensed and yields a 
solid which melts at - 55® C Sulphuretted hydrogen decomposes 
it with formation of hydrofluonc acid and liberabon of sulphur 
Sulphur chloride S^CL is obtained as a by-product in the manufac- 
ture of carbon tetrachloride from carbon bisulphide and chlorine and 
may also be prepared on the small scale bv distilling sulphur in a 
chlorine gas or bv the action of sulphur on sulphuryl chloride in 
the presence of aluminium chlonde (O Ruff) It is an amber- 
coloured fuming hquid possessing a very unpleasant irritating smell 
It boils at 139° C and is solid at —80° C It is soluble m carbon 
bisulphide and in benzene It is graduallv decomposed by water 
2 S CL -f ^112^ = 4 HC 1 -f 2S -f 112820^ the thiosulphunc acid pro- 
duced in tht primary reaction graduallv decomposing into water 
sulphur and sulphur dioxide Sulphur chloride dissolves sulphur 
with great readiness and is consequently used largely for vulcanizing 
rubber, it also dissolves chlorine The chloride SCL according to 
the in\ estigations of O Ruff and Fischer (Ber 1903 pi, p 418) 
did not appear to exist but E Beckmann (Zeti phys Chem 
1909 42 p 1839) obtained it by distilling the product of the 
interaction of chlorine and SjCL at low pressures The tetr ichloridc 
SCI4 IS formed bv saturating”S2Cl^ with chlonne at — 22°C (Michrelis, 
Ann 1873 170 p i) It IS a vellowish-brown liquid which disso- 
ciates rapidly with rise of temperature On cooling it solidilics to 
a crystalline miss which fuses at —80° ( (Ruff ibid) Watti 
decomposes it violently with formation of hydrochlonc and sul 
phnroiis acids Sulphur bromide S Br^ is a dark red liquid which 
Ixnls with decomposition at about 200® C The products obtained 
by the action of iodine on sulphur are probibly mixtures, although 
E Mclvor (Chem News 1902 8(> p 5) obtained a substance of 
composition Sd2 (which in all probability is a chemical individual) 
as 1 redthsh coloured powder by the action of sulphuretted hydrogen 
on a solution of iodine tnchlondc 

Four oxides of sulphur are known namely sulphur dioxide SOo, 
sulphur tnoxide SO, sulphur scsquioxide S^O, and pcrsulphunc 
anhydride SjOy The dioxide has been known since the earliest 
times and is found as a naturally occurring product in the gaseous 
exhalations of volcanoes and m solution in some volcanic springs 
It was first collected in the pure condition bv J Pnestlev m 1775 
and its composition determined somewhat later by A L I^iv oisier 
It IS formed when sulphur is burned in air or m oxygen or when 
many metallic sulphides are roasted It m iv ilso be obtained 
bv heating carbon sulphur and many metils with concentrated 
sulphuric acid C -f- 2H0SO4 — 2 SO, f CO -f 2 H, 0 ,S 4 2H2S04 = 
^S02 -L 2H2O , Cu 4- 2H0SO4 - S6^ 4- CUSO4 4-“ 2 H O , and bv 
decomposing a sulphite a thiosulphate or a thior’c acid with a (blurt 
mineral acitJ It is a colourless gas which possesses a characteristic 
suffocating odour It docs not burn neitner does it support eom- 
bustion It IS readily soluble in alcohol and in water, the solution 
m water possessing a strongly acid reaction It is easily lupicfied 
the liquid boiling at — 8° C , and it becomes crystalline at —72 7® C 
(Walden Zeit phys Chem iqo2 43 p 432) Walden (ibid ) has 
shown that certain salts dissolve in liquid sulphur dioxide forming 
additive compounds two of which have been prepared in the case 
•f potassium iodide a yellow crystalline solid of composition, 
KI 14 SO2 and a red solid of composition KI 4 SO It is decom- 
posed bv the influence of strong light or when strongly heated 
It combines directly with chlorine to form siilphurvl chlonde and 
also with many metallic peroxides converting them into sulphates 
In the presence of water it frequently acts as a bleaching agent 
the bleaching process in this case being one of reduction It is 
frequently used as an “ antichlor," since in presence of water it has 
the power of converting chlonne into hydrochlonc acid SOj -H 4- 
2 HgO = 2 HC 1 4- H2SO4 In many cases it acts as a reducing agent 
(when used in the presence of acids) , thus permanganates are reduced 
to manganous salts, lodates are reduced with liberation of iodine, &c 
2KMn04 4- fiSO. 4- 2 H .0 - K2SO4 4- 2MnS04 4- 2H2SO4, 2KIO3 4- 
SSOg 4- 4HaO = -h ^HS 04 4- SHgSO* 
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It IS prepared on the industnal scale for the manufacture of 
sulphuric acid for the preparation of sodium sulphate by the 
H.ir^Teavts process and for use as a bleaching-disinfecting agent 
ind as a preservative When compressed it is also used largely 
as a refngeratmg agent, and in virtue of its property of neither 
burning nor supp<3rting combustion it is also used as a fire extinctor 
The solution oi the gas m water is used under the name of sulphurous 
acid The free acid has not been isolated since on eva^ration 
the solution gradually loses sulphur dioxide This solution possesses 
reducing properties and gradually oxidizes to sulphunc acid on expo- 
sure When heated in a sealed tube to i8o“ C it is transformed into 
sulphuric acid with liberation of sulphiii Numerous salts, termed 
sulphites are known Since the fice acid would be dibasic, two 
senes of salts exist, namely the neutral ind acid salts The neutral 
alkaline salts are soluble in w ittr and show an alkaline reaction 
the other neutral salts being cither insoluble or difficultly soluble 
in w itcr The acid s ills ha\ e a neutral or slightly acid reaction 
The sulphites are piepirtd b\ the action of sulphur dioxide on the 
oxides hydroxides or cirboiiites of the metals or by processes of 
piecipitation Sulphurous icid may have either of the constitutions 
,OH (), /OH 

0 or or be an equilibrium mixture of these 

H)H ^H 

tw’o substances Although the correct formula for the acid is not 
known siilpliites are known of both typt s Sodium sulphitt is 
almost certainly of the second and uns> mmetiical type Two etln 1 
sulphites are known the first or kymmotiieal foim being derived 
from sulphuryl chloride and alcohol and the second and unsym- 
mttntal from sodium sulphite and cth}l iodide, the junction of 
one ethyl group with a sulphur atom in the second s^^lt follows 
bee luse it yields ethyl sulphonic acid also obtainable from ethyl 
mercaptan C^HqSH Two isomeric sodium potvssiuni sulphites 
are known and may bo obtained by neutralizing acid sodium sulphite 
with potissium carbon ite and acid potassium sulphite with sodium 
carbon lie, their formulae are OjSK(ONa) and C}^SNa(OK) 

There uc vanous haloid denvatiWs of sulphurous acid Thionvl 
fluoride SOh has been obtained as a fuming gas by deeomposin 
arsenic fluondi with thioriyl chloride (Moissan and Lebcau Corii/H 
fend iqoo i ^o p i43<>) It is decomposed by water into hydro- 
fluoric tnd sulphurous acids Thionyd chloride SOCl^ may bo ob- 
tained by the action of phosphorus peiitaehlonde on sodium sulphite, 
by the action of sulphur tnoxide on sulphur dichlondc at 75-80° C 
(Journ Chem Soc 1903 p 420), and by the action of chlorine 
monoxide on sulphur at low temperature It is a colourless highly 
refracting liquid, boiling at 78°, it fumes on exposure to moist air 
Water decomposes it into hydrochloric ind sulphurous acids On 
treatment with potassium bromide it yields thionyl bromide SOBi 
an orange- yt How hquid which bods at (>S C (40 mm ) (liartoz and 
Sims Chem News i8gj by p 82) 

Sulphui tnoxidc SO^ mentioned by' Basil Valentino in the 15th 
century was olituncd by N Lemerv in 1675 by distilling green 
vitnol It may he prepared by distilling fuming sulphunc acid 
or concentrited sulphuric acid over phosphorus pentoxidc or bv 
the dirnt union of sulphur dioxule with oxygen in the presence of 
a catalvst such as pi itinizcd asbestos (see bui phuric Acid) This 
oxide exists in two forms The o- form is readily fusible and melts 
ati48®C It corresponds to the simple molecular complex SO, 
The $- variety is infusible, but on heating to 50“ C is transformed 
into the a form It coiTcsponds to the molecular complex (SO 
When perfe eth dry this oxide has no caustic properties, it combines 
rapidly howceer with water to form sulphuric acid with the 
dev clopment of much heat It combines directly with concentrated 
sulphuric acid to form pyrosulphunc acid, ILSjO; It reacts most 
energetically with many organic compounds removing the elements 
ot water in many cases and leav ing a carbonized mass It com- 
bines directly with many elements and compounds and frequently 
lets as energetic oxidizing agent It finds considerable application 
in the colour industry 

Sulphuryl fluoride SO^F^ formed bv the action of fluorine on sul- 
phur dioxide (H Moissan" Compt rend i j2 p 374) is an exceedingly 
stable colourless gas at ordinary temperatures becoming solid it 
about — i2o°C Sulphuryl chloride SO^CL2 first obtained in 1838 
by Regiiaiilt ( chtm phys ^ (2) Oq p 170) by' the action 

of chlorine on a mixture of ethylene and sulphur dioxide may also 
bo obtained by the direct union of sulphur dioxide and chlorine 
(especially m the presence of a httle camphor) , and by heating 
chlorsulphonic acid in the presence of a catalyst such as mercuric 
sulphate (Pawlew ski Ber 1897 30 p 705) zSO^Cl OH — SOgCl^ -f 
1 1 SO4 It IS a colourless fuming liquid which boils at 09° C and which 
IS readily decomposed b\r water into sulphunc and hydrochloric 
acids hluorsulphonic acid, SO^F OH, is a mobile liquid obtained 
bv the action of an excess of hydrofluoric acid on well-cooled sulphur 
tnoxide It boils at 102 0 and is decomposed violently by water 
Chlorsulphonic acid SO2CI OH first prepared by A Williamson 
[Proc Roy Soc 1850 7, p 11) by the direct union of sulphur 
tnoxide with hydrochloric acid gas, may also be obtained by distill- 

1 ig concentrated sulphunc acid with pho^horus oxychloride 
2H2SO4 + POCl, = 2SO2CI OH *f HCl + HPa It 19 a colourless 
fuming liquid which boils at 152-153° C When heated under 


pressure it decomposes, forming sulphunc acid sulphuryl chloride, dc 
(Ruff Ber 1901 34 p 3509) It is decomposed by water with 
explosive violence Disulphuryl chloride S2OBCL2 corresponding 
to pyrosulphunc acid is obtained by the action of sulphur tnoxide 
on sulphur dichlonde, phosphorus oxychloride sulphuryl chloride 
or dry sodium chloride GSO, -f ‘2POCI3 - -{- ^S^ObCI^, SaCL^ -p 

5 SO, = S20,tL 4 - ')b02, SO, -f SO2CI2 - S2OBCI,, 2 NaCl + 3 SO, = 
S2OBCI2 4 -" NcI, 2‘^4 It may also be obtained by distilling chlor- 
sulpRonic acid with phosphorus pentachlonde 2 SO Cl OH -j- l^Cl^ — 
SjjOBClg -f- POCl, 4 - 2 HC 1 It IS a colourUss oily, fuming liquid 
which is decomposed by water into sulphuric and hydrochloric acids 
An oxychloride of composition S 0,Cl4 has been described 

Sulphur sesquioxidc S2O, is formed by adding well drud flowers 
of sulphur to melted sulphui tnoxide at about 12 15° C The 
sulphur dissolves in the form of blue drops which sink in the liquid 
and hnally solidity in blue-green erystallint erusts It is unstable 
at ordinary temperatures ind rapidly decomposes into its generators 
on warming It is readily decomposed by water with formation 
of sulphurous sulphurie and thiosulphuric acids with simultaneous 
liberation of sulphur Hyposulphuroiis acid H0S2O4 was first really 
obtained by Berthollet m 1789 when he showed th it iron left m 
contact with an aqueous solution of sulphur dioxide dissolved with- 
out any evolution of gas whilst C F Schonbrm subsequently 
showed the solution possessed reducing properties P Schutzen- 
berger {Compt rend 18O9 (>9 p ifig) obtained the sodium silt 
by the action ol zinc on a coiieentrated solution of sodium bisulphite 
7 n 4- INaHSO, - Na2S„04 4- /nSOj I \ i.SO, | 2 II/), the salt 
being separated from the sulplutes formed by fractional precipita- 
tion A solution of the fite acid m ly be prepared by adding 
oxilie iciel to the solution of the sodium salt This solution is 
yullow m eoloui anel is very unstiblc ck composing at oidinary 
temperature nite> sulphui and sulphur elioxielc A pure /me silt 
has been piep<irefl by Nabl {Monats 1899 20 p 679) by le ting 
with zinc on a solution e)f siiljihur dioxide in absolute ilrohol whilst 
H Moissan (( find 1902 135 p Ojy) h is ilsei eibt uned salts 

by the action of diy sulphur dioxide on various metallic hy»’(lrides 
Coiisieler ible controve^rsy ireise as to the constitution of the silts 
of this aeiel the formula of odium salt feir example being written 
IS NxHSO^ and Na2S^04 , but the inv estij-ations of ( J^ernthsen 
( 4 «m 1881 208 p”r42,i882 211 p 283, Ber 1900 J3 p 120) 
Stem to decielc definite ly in favout of the latter (see ilso T S I’lirc 
fomn Chem Soc , also Buchcier anel Schwalbe Zdt a,if^(w Chem 
igeij 17 p 1447) Although this acid appeals to be dcnvcel frenii 
an oxide S O it is not certain that the known se sepnoxidc is its 
anhv dnele 

Pei sulphunc anhydride S2O, is a thick viscous Inpiid obtained 
by the action ot the silent discharge upon i mixtuie of sulphui 
tnoxide and oxygen It solidifies at about o" C to a mas^' of long 
needles and is veiv volatile It is decompose d readily into sulphur 
tnoxide and oxygen when heated Water decomposes it w itli form i- 
tiS 5 n of sulphunc acid and oxygen 2S2O7 |- 4JI2O = 4Hob04 -f (L 
Ikisilphune acid IISO4 the acid corresponding to S O- has not 
been obtained m the free state, but its s«ills vviie first pre pared m 
i8gi by II Mai shall (/ewz« Chem Soo i8qt p 771 ) by c lectiolv'-sing 
solutions of the alk iline bisulphatcs The potassium salt after 
recrystallization from warm water, separates in large tabular crystals 
Its aqueous solution griduall> decomposes with evolution of oxygen 
behaves as a strong oxid int and liberates iodine liom potassium 
lotlide Solutions of pcrsulphates m the cold give no prccipititc 
with barium chloride but wlien warmed barium sulphate is precipi- 
tated with simultaneous liberation of chlorine 4- B iCl^ — 

BaS04 4- K2SO4 4 CL2 The conductivity measurements of"G 
Bn dig point to the salt possessing the double formula 

rhiosniphune acid formerly called hyposulphurous acid, TI^S (), 
cannot be preserved in the free state since it graduallv' d( composes 
with evolution of sulphui dioxide and liberation of sulphur 112*^2^1 “ 
S f SO, 4 - HjO The salts ol the acid howi ver are stable tlie 
sodium s lit in particular being laigcly used foi photographic pui poses 
under the name of " hypo " This salt may be preparcfl bv digesting 
flowers of sulphui with sodium sulphite solution or by boiling sulphui 
with milk of lime In this latter reaction the deep yellow solution 
obtained is exposed to air when the calcium polysulphide foimcd 
IS gradually converted into thiosulphate by oxid ition and the 
calcium salt thus formeel is converted into the sodium salt by sodium 
carbonate or sulphate The thiosulphates are readily decomposed 
by mineral acids with liberation of sulphur dioxide and precipitation 
of sulphur Na^SgO, 4 - 2HCI = 2NaCl -f S |~ SOg 4 - HgO They 
form many double salts md give a dark violet coloration with ferric 
chloride solution this colour however gradually disappearing on 
standing sulphur being precmitated The acid is considered to 
possess the structure 02S(SH)(0H), since sodium thiosulphate react:, 
with ethyl bromide to give sodium ethyl thiosulphate, which on 
treatment with barium chloride gives presumably barium ethyl 
thiosulphate This salt on standing decomposes into barium 
dithionate BaSgOg, and diethyl disulphide (CgHB)2S^ which points 
to the presence of the SH group in the molecule 

The tntomc acids are a group of sulphur-containing acids of gener il 
formula where n = 2, 3, 4, 3 and possibly 6 Dithionc 

acid HgSgOg prepared by J Gay-Lussac m 1819, is usually obtained 
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in the form of its barium salt by suspending freshly precipitated 
hydrated manganese dioxide in watei and passing sulphur dioxide 
into the mixture until all is dissolved, the barium salt is then pre 
cipitated by the careful addition of barium hydroxide Much 
manganese sulphate is formed during the reaction and H C Car- 
penter {Journ Chetn Soc 1902 8i p i) showed that this can be 
almost enturely avoided by replacing the manganese oxide by hydrated 
feme oxide, the reaction proceeding according to the equation 
‘2Pe(On)T 3SO2 — FoSoOg -b FeSOg -f 3H2O He points out that 
the av iilablo oxygen in the oxides may react either as SOj 4- HgO 4- 

0 = H2SO4 or as 2SOo 4- HgO 4- O = HySaOg, and that in the case 

of ferric oxide 96 % of the theoretical yield of dithionate is obtained, 
whilst manganese oxide only gives about 75 % A solution of the 
free acid may be obtained by decomposing the barium salt with 
dilute sulphuric acid and concentrating the solution tn vacuo until 
it attains a density of about i 35 (approxim itely) further concentra- 
tion loading to its decomposition into sulphur dioxide and sulphuric 
acid Iho dithionates are all soluble in water and when boiled with 
hydrochloric acid decompose with evolution of sulphur dioxide and 
formation of a sulphate Trithionic acid H^SgO^ is obtained in 
the form of its potassium salt by the action of sulphur dioxide on a 
solution of potassium thiosulphate 2X2^303 4- SbOg = 2K2S,,Ofl 4- S, 
or by warmmg a solution of silver potassium thiosulphate 
KAgi^Og = Ag2S 4- 1 whilst the sodium salt may be prepared 

by adding iodine to a mixture of sodium thiosulphate and sulphite 
Na2b03 4" Nayb^O^ 4- ^2 = Naob30g 4" 2NaI The valts are un- 
st<J)lc, and a solution of the free aeid (obtained by the addition of 
hydrolluosilicic acid to the potassium salt) on eoneentration vacuo 
decomposes rapidlv HgSjOfl = Il2SO^ 4- S f- SO^ Tetiathionic 
acid HjSjO,) IS obtained m the form of its barium salt by digesting 
barium thiosulphate with iodine 2Ba2S203 I2 = Bab^Og 4- 2Bal 
the birium lodulo formed being roinovcd by dcohol, or in the 
form of sodium salt by the action of iodine on sodium thiosulphate 

1 he free acid is obtained (in dilute aqueous solution) by the 
addition of dilute sulphuric acid to an aqueous solution of the 
barium salt It is only stable m dilute aqueous solution, for on 
conccntrition the acid decomposes with formation of suliihunc acid 
sulphui dioxide and sulphur 

Wackenrodor s solution (Debus Journ Chem Soc , 1888 5^ p 278) 
IS prepared by passing sulphuretted hydrogen gas into a nearly 
saturated aqueous solution of sulphur dioxult at about o® C The 
solution IS then allowed to stand for 48 hours and the process repeated 
many times until the sulphur dioxide is all decomposed The 
reactions taking place are complicated, and the solution contains 
ultimately sm ill drops of sulphur m suspension a colloidal sulphur 
(which bpring (fiec trav chtm igob 25 p 25^) considers to bo a 
hydrate of sulphur of composition HjO) sulphuric acid traces of 
trithionic acid, tetra- and pentathionic acids and probably hexatluoiiie 
acid The solution obtained miy be evaporated tn vacuo until it 
attains a density ol i 4b when it partially situiated with potassium 
hydroxide and hltercd it yields crystals of potassium pentatnionatc 
K^bjO^, 3H2O The toimatiou of the pentathionic acid may be 
represented most simply as follows 5SO, 4- 5HaS — HiSjOg 4- 5S 4 
4Hj,0 The aqueous solution of the leid is fairly stable at oidinar\ 
tempieratures Uu pentathionates give a brown colour on tiu 
addition of ammoniacal solutions of silver nitrate and ultimateK 
\ black precipitate Hoxathionic acid Il2Sg08 is probably present 
in the mother liquois from which potassium pentahionato is preparec’ 
The solution on the addition of ammoniacal silver nitrate behaves simi 
larly to that of potassium pentathionate but differs from it in giving 
an imme hate precipitate of sulphur with ammonia, whereas the solu 
tion of the pentathionate only gradually becomes turbid on standing 

I he per~acids of sulphur were first obtained in 1898 by Caro 
{Zett angew Chem 1898 p 845) who prepared monopersulphuric 
acid by the action ol sulphuric acid on a persulphate This acid 
may also be prepared by the electrolysis of concentrated sulphuric 
acid and it is distinguishable from pcrsulphunc acid bv the fact 
that it immediately liberates iodine from potassium iodide It 
behaves as a strong oxidant and in aqueous solution is slowly 
hydrolysed It most probibly corresponds to the formula HySOg 

See H E Armstrong and Lowry, Chem Ntws (1902) 85 p 193, 
Lowry and West Journ Chem Soc (1900) 77 p 950, H E Arm- 
strong and Robertson Proc Roy , 50, p 105, T S Price 
Ber , 1902 35, p 291, fourn Chem Soc (1906) p A v Ba'^ver 
and V Villiger Ber passim 

Pharmacology — ^The sources of all sulphur preparations used in 
medicine (except calx siilphurata) are native virgin sulphur and the 
sulphides of metals Those contained in the Bntish Pharmacopoeia 
are the following (i) Sulphur subhmatum flowers of sulphur (U S P ) 
which IS insoluble in water From it are made (a) confectio sulphurts, 
(6) unguentum sulphuns , (c) sulphur praecipttatum milk of sulphur 
(U S P ) which has a sub-prcparation trochtscus sulphurts each 
lo/enge containing 5 grs of precipitated sulphur and i gr of potassium 
acid tartrate , {d) potassa sulpnurata (liver of sulphur) a mixture 
of salts of which the chief arc sulphides of potassium, {e) sulphurts 
todtdum (U S P which has a preparation unguentum sulphurts 
todtdt, strength i in 25 From the heating of native calcium sulphate 
and carbon is obtained calx sulphur ata (U S and B P ) or sulphurated 
limo, a greyish-white powder 


Therapeutics — Externally, sulphur is of use in skin affections 
Powdered, it has little effect upon the skin but m ointment or used 
by fumigation it has local therapeutic properties In scabies (itch) 
it IS the best remedy killing the male parasite which icmains on the 
surface of the skin To get at the female and the ova prolonged 
soaking in soap and water is necessary, the epiderm being rubbed 
away and the ointment then applied Precipitated sulphur is also 
useful in the treatment of acne but sulphurated lime is more power 
ful in acne pustulosa and m the appearance of crops of boils I nter- 
nally sulphur is a mild laxative being converted in the intestmt into 
sulphides Milk of sulphur the confection and the lozenge is 
used for this purpose Sulphur and sulphur waters such as those 
of Harrogite Aix la Chapclle and Aix les Bains, have a powerful 
effect in congested conditions of the liver and intestines hemor- 
rhoids gout and gravel Sulphur is of use in chronic bronchial 
affections ndding the lungs of mucus and relieving cough In 
chronic rheumatism sulphur waters taken internally and used as 
baths are effectual Sulphur m some part escapes unchanged in 
the faeces 

Wlien sulphur is burned in air or oxygen sulphur dioxide is 
produced which is a powcrtul disinfectant used to fumigate rooms 
which have been occupied by persons suffering from some infectious 
disease 

SULPHURIC ACID, or Oil oi- V 1 triol, H ,S04, perhaps the most 
important of all chemuals,both on account of the large quanti- 
ties made m all industrial countries and of the multifarious uses 
to which It IS put It IS not found in nature in the free state 
to an> extent, and although enormous quantities of its salts, 
especially calcium and barium sulphate, are found in many 
localities, the free acid is never prepared from these salts, as 
It IS more easily obtainable in another way, viz by burning 
sulphur or a sulphide, and combining the sulphur dioxide thus 
formed with more oxygen (and water) 

Originally prepared by heating alum, green vitriol and other 
5 ulpha.tes, and condensing the products of distillation, sulphunc 
acid, or at least an impure substance containing more or less 
sulphur trioxide dissolved in water, received considerable at- 
tention at the hands of the alchemists The acid so obtained 
from ferrous sulphate (green vitnol) fumes strongly in moist 
air, hence its name “fuming sulphuric acid”, another name 
for the same product is “ Nordhausen sulphunc acid,” on account 
of the long-continued practice of this process at Nordhausen 

Ordinary sulphuric acid, H^SO^, may be prepared by dissolv- 
ing sulphur trioxide in water, a reai tion accompanied by a great 
evolution of heat, by the gradual oxidation of an aqueous 
solution of sulphur dioxide, a fait which probably explains 
the frequent occurrence of sulphuric acid in the natural waters 
rising m volcan c districts, or b> deflagrating a mixture of 
sulphur and nitre m large glass bells or jars, absorbing the 
vapours in water and concentrating the solution The latter 
process, which was known to i^asil Valentine, was commercialK 
applied b> the quack doctor, Joshua Ward (1685-1761), ot 
Twickenham, England, to the manufacture of the acid, which 
was known as “ oil of vitnol made by the bell '' or per campanum 
Dr John Roebuck (1718-1 794), of Birmingham, replaced the glass 
vessels b> leaden ones, thereby laving the foundation of the 
modem method of manufacture (see below) 

Properties — Pure sulphunc acid, H2SO4, is a colourless, 
odourless liquid of an oily consistency, and having a specific 
gravity of i 8384 at 15° It boils at 338°, and at about 400'' 
the vapour dissociates into sulphur trioxide and water, at a red 
heat further decomposition ensues, the sulphur trioxide dis- 
sociating into the dioxide and water It freezes to a colourless 
crystalline mass, melting at 10 5° The acid is extremel) 
hygroscopic, absorbing moisture from the atmosphere with 
great rapidity, hence it finds considerable application as a 
desiccating agent The behaviour of aqueous solutions of sul- 
phunc acid IS very interesting The pure acid (100 % H3SO4) 
cannot be prepared bv boiling down a weaker acid under an\ 
pressure (at least between 3 and 300 centimetres of mercury), 
an acid of the composition H2S04,^\»H20 or liS 0 <„ 13 H 20 
being invanably obtained Neither is there any advantage 
gamed by mixing this hydrate with sulphur trioxide, for 
when such a mixture is concentrated by evaporation, sulphur 
trioxide is vaporized until the same hydrate is left The pure 
acid, however, may be obtained by strongly cooling this hydrate 
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when it separates in the form of white crystals, whuh melt at 
10 5°, and on gentle heating evolve sulphur trioxide and again 
form the same hvdrate When strong sulphuric and is mixed 
with witer there is a great development of heat, the heat 
evolved when four parts of acid are mixed with one of water being 
suftieient to raise the temperature from o° to ioo° C (Hence 
the laboratory prtiaution of always adding the acid to the water 
and not the water to the acid ) In addition to the heat evolu- 
tion there is also a diminution in volume, the maximum 0( lurring 
when the components are present in the ratio H,SO, SHgO, 
thus pointing to the existence of a h\drate H,S04,2H_,0 
A second hydrate, H2S04,HjO, may be obtained as rhombit 
crystals, whu h melt at 7° and boil at 205°, by diluting the strong 
acid until it has a spcnfii gravity of i 78, and cooling the 
mixture, this compound is sometimes known as glacial sulphuric 
acid Both the mono- and di-hydrates form freeing mixtures 
with snow Other hydrates have also been described 

Reactions — Sulphuric icitl has the widest commercial application 
of all chemical reagents Here only reactions of commercial 
utility ^vlll be considered, and reference should be made to the article 
Sulphur for reactions which are more of a purely scientific interest 
In inorganic chemistry its principal applications arc based on its 
solvent power for metals, and its power of expelling other acids 
from their salts In the first group we have to notice the use ot 
iron or 7 inc and dilute sulphuric acid for the manufacture of hydro- 
gen, which may be used directly, as for inflating balloons or for 
purposes of combustion, or m the nascent condition, for reduction 
purposes, as generally is the case in organic chemistry (see Aniline) 

It IS worthy of notice that while many metals dissolve in cold 
dilute sulphuric acid, with the liberation of hydrogen, in accordance 
with the typical eej nation M -f- H2SO4 — MSO4 4 * (M denoting 
one atom of a divalent or two atoms of a monovalent metal) , there 
arc several (copper, mercury, antimony, tin, lead and silver) which 
are insoluble in the cold dilute acid, but dissolve in the hot 
strong acid with t volution of sulphur dioxuU , thus M -f 2H22SO4— 
MSO4 -f SO^ f 2H2O Carlion decomposes hot strong sulphuric 
acid on long" continued boiling, with the formation of carlion dioxuh 
and sulphur dioxide The power which sulphuric acid exhibits 
for expelling other acids from thtir combinations, a power occasioned 
by its comparative involatility and high degree of avidity, forms 
the basis of a considerable number of commercial processes Hydro 
ihloric, hydrobromic, hydriodic, hydrofluoric, nitric, phosphoric j 
and many other acids are manufactured by the action of sulphuric 
acid on their salts the alkali and chlorine industries, and also 
the manufacture of bromine and iodine, employ immense quantities 
of this acid 

In organic chemistry sulphuric acid is extensively employed 
Its powerful affinity for the elements of water makes it a valuable 
ilehydratmg and condensation agent It extracts the elements 
of water from formic acid, giving carbon monoxide, from oxalic 
acid, giving a mixture of carbon monoxide and dioxide, from alcohol, 
to give ether or ethylene according to the conditions of thi ixptri 
ment and from many oxygenated compounds {e g sugar, tartanc 
acid, &c ), with the production of charred masses The formation 
of esters and ethers are generally facilitated by the presence of this 
acid It also acts in an opposite manner m certain cases, adding 
the elements of water to compounds, thus^ mtnles are converted 
into acid amides, and various acetylene derivatives may be caused 
to yield ketonic derivatives As an oxidizing agent its application 
is limited The transformation of piperidine into pyndine by 
W Konigs, and the observation that anthraquinone yielded 
oxyanthraquinoncs when treated in the cold with strong sulphune 
acid, and the recent introduction of fuming sulphuric acid for the 
oxidation of naphthalene to phthalie aeid, a process of great value 
in the manufacture of artificial indigo, may be noted But its 
chief technical application depends upon the formation of sulphonic 
acids when it reacts with aromatic hydrocarbon residues, these 
compounds being important either as a step towards the preparation 
of hydroxy compounds, e g resorcin, the naphthols, auzann, &e , 
or for preparing dye stuffs in a more soluble form 

Sulphates — Sulphune aeid, being a dibasic acid, forms two senes 
of salts with monovalent metals an acid sulphate, MHSO4, and 
a normal sulphate, M2SO4 Acid sodium sulphate, NaHS04, has 
been employe*d in the manufacture of sulphur trioxide When 
heated it loses water to form sodium pyrosulphate, Na2S207, which 
on treatment with sulphuric acid yields normal sodium sulphate 
and sulphur tnoxide The normal sulphates are the more impor- 
tant, and occur widely and abundantly distributed m the nuneral 
kingdom, anhydnte, gypsum, anglcsitc, barytes, celestite and 
kustnte are among the commonest species \s a general class, 
the sulphates are soluble in water, and exhibit well crystalhzed 
forms. Of the most insoluble we may notice the salts of the metals 
of the alks^ne earths, barium, strontium and calcium, banum 
sulphate bemg practically insoluble , and calcium sulphate sparingly 
but quite appreciably soluble Lead sulphate is very slightly 


soluble in water, soluble in strong sulphuric acid, and almost 
insoluble in alcohol 

Sulphates may be detected by heating the salt mixed with sodium 
carbonate on charcoal in the reducing flame of the blowpipe 
sodium sulphide is thus formed, and may be identified by the 
black stain produced if the mass be transferred to a silver com 
and then moistened In solution, sulphates aic ilways detected 
and estimated by the formation of a white precipitate of barium 
sulphate, insoluble in water and all the common reagents 

Manufacture — The first step in its manufacture is the com- 
bustion of sulphur Formerly this was employed exclusively in the 
free state as brimstone, and this is still the case to a considerable 
extent in some countries notably in the United States, but the 
great bulk of sulphuric acid is now made from metallic sulphides, 
especially those of iron and zinc Most of the brimstone of trade 
comes from Sicily, but in the United States Louisiana sulphur is 
playing an importent part, and seems likely to oust the Sicilian 
sulphur Free sulphur is also contained as ‘ gas sulphur " in the 
“ spent oxid(s " of gasworks, which are actually utilized for the 
manufacture of sulphuric acid Sulphur is also recovered in a very 
pure state from the alkali waste of the Leblanc process, but 
this recovered sulphur ' is too expensive to be burned for the 
purpose in question In the United Kingdom much gas sulphur 
IS used for the manufacture of sulphuric aeid togetner with a 
limited quantity of Sicilian sulphur for the production of sulphuric 
acid free from arsenic 

A much larger percentage of the sulphuric acid is ma<Ic from 
pyrites, 1 e more or less pure disulphide of iron which occurs in 
large quantities m many countries Great Britain produces very 
little of it, Ireland a little more, but of poor quality Most of tin 
pyrites consumed in the United Kingdom come from Spam, this 
Spanish pyrites generally (not always) contains enough eopptr 
(say 3 or 4 %) to make its extraction from the residues ( cinders ) 
a paying process, and tins of course cheapens the priec of the sulphur 
to the acid manufacturer Spam also supplies much pyrites to 
Germany, France and America, all of whicn countries are them- 
selves producers of this ore Sweden and Norway are exporters 
of it to all these countries Good pyrites contains from 48 to 50 
exceptionally up to 52 % of sulphur, of which all but from i to 
4 % IS utilized when burning the ore Another metallic sulphide, 
blende, ZnS, is of importance for Germany, Belgium and the Uniteel 
States, much less so for the United Kingdom, as a source of sulphur 
Blende contains only about half as much sulphur as good pyrites, 
and this cannot be burned off as easily as from pyiites, but this 
' roasting has to be done somehow m any case in order to prepare 
the ore for the extraction of the zinc 

Brimstone is easily burned without any extraneous help indeed 
the only precaution required is to take care lest the heat pioduced 
by the burning sulphur should not volatilize part of it m the un- 
burned state This can never be entirely avoided, and sometimes 
<spiuscs trouble m the succeeding apparatus 

The roisting of pyrites always takes place without using any 
extraneous fuel the heat given off by the oxidation of the sulphur 
and the iron bung quite sufficient to carry on the process If the 
ore IS in pieces of the size of a walnut or upwaids, it is roasted m 
plain ‘ kilns" or " burners," provided with a grating of suitable 
construction for the removal of the cinders, with a side door m the 
iqiper iiart for charging in the fresh ore on the top of the partially 
burneci ore , and with an arch shaped roof, from which the burner- 
gas IS earned away m a flue common to a whole set of kilns Tlu 
latter are always set in a row of twelve or more, and are one after 
anotlur charged once or twice a day at appropriate inttrvals, 
so that a rtgular evolution of gas takes place all the day round By 
cmployirg suitable precautions, a gas of approximately uniform 
composition is obtained, containing from 6 to 8 % sulphur dioxide, 
SOg, with a little trioxide, SO„ and about 12 % of oxygen, which 
is more than sufficient for converting later all the SOg into bO^ or 
H2SO4 The burning of smalls " or ‘ dust was formerly considered 
much more difficult and incomplete than that of pieces, but this 
difficulty has been entirely overcome in various ways, principally 
by the ‘ shelf burner," originally constructed by E Mal6tra, and 
mechanical burners, which were formerly almost entirely confined 
to America, where the saving of labour is a primary consideration 
The first really successful mechanical pyrites burner was constructed 
many years ago by MacDougall Bros of Liverpool The drawbacks 
still present in this burner caused it to be abandoned after a few 
years, but they have since been overcome by several recent 
inventors, principally American The Henshoff burner has been 
most widely introduced, both in America and in European countries. 
The roasting of blende is nothing hke so easy as that of pyrites, 
since the heat developed by the oxidation of the /me sulphide itself 
IS not sufficient for carrying on the process, and external heat must 
be apphed It is now usually performed by a series of mufflts, super- 
posea one over another, so tnat the whole forms a kind of shelf- 
burner, with internally heated shelves (the " Rhenama " furnace) 
This operation is both more costly and more delicate than the 
roasting of pyrites, but it is now perfectly well understood, and gas 
is obtained from blende furnaces hardly inferior in quaUty to that 
yielded by pyrites kilns In America, and quite exceptionally also 
in Europe, mi'chanical furnaces are used for the roasting of blende. 
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Tho gas j>roc.uc<.d in tin bmning of sulphur ores, nhcn issuing 
from the burner, holds in mechanical suspension a considerable 
quantity of flue-dust,” A\hich must be removed as far as is practic- 
able before the gas is subjictcd to further treatment Flue-dust 
contains principally feme oxide, zinc oxide, arscnious and sulphuric 
acids, and small quantities of the various metals occurring in the 
raw ore All the thallium and selenium on the market is obtained 
from this source Sometimes tlu burner-gas is employed directly 
for the sake of the SOg which it contains, pnncipally in the manu- 
licture of “sulphite cellulose” from wood VVhen the gas is to 
bt utilized for the manufacture of sulphuric acid the SOg must be 
combined with more oxygen, for which purpose an “ oxygen carrier * 
must be employed Until recently the only agent practically used 
for this purpose was furnished by the oxides of nitrogen more 
rtcently other oxygen carriers, acting by contact jirocesses,” have 
also come into use (see below) 

Ihe production of sulphuric acid bv the assistance of the oxides 
of the nitrogen is earned out in the “ vitnol chambers ” These 
are immense receptacles mostly from zoo to 200 ft long, 20 to 50 
ft wide and 15 to 25 ft high constructed of sheet-lead the joints 
of the sheets being made by burning or autogenous soldcnng 
t e fusing them together by a blow-pipc without the aid of solder 
(which would be quickly destroyed by the acid) The vitno’ 
chambeis must be supported on all sides by suitable wooden or 
iron framework and they arc ilways erected at a certain height 
oyer the ground so that t»ny leaks occurring can be easily detected 
In n< ai 1\ all cast s several of these chambers ire connected so as to 
form a st t of a cubic capacity of from 100 000 to 200 000 cub ft 
Ihc burner gas is introduced at one end, the waste gases issue from 
the other the movement of the gases being impelled partly by their 
oyn ehimieal reactions partly by the draught produced by a 
eliimnty (or tower) or by meeh.inic'il means At the same time 
water is introduced in a number of places in the shape of steam 
or finth divided as a spray, to furnish the material for the reaction 
4- O - HjO — H2SO4 As this n action of its own accord takes 
j)lace only to a very sniill extent, an ‘ oxygen earner ” is always 
introduced in the shape of the vapours of nitric acid or the lower 
oxides of nitrogen Bv the play of reactions induced in this way 
practically the whole of the SO^ is ultimately converted into 
sulphuric acid and at the same time the nitrogen oxides arc always 
recovered with comparatively very slight losses and made to serve 
over again 

Ihc reactions taking place in the vitriol chambers arc very 
compile ated, and have been explained in many ditfcrent ways 
The view hitherto iccepted by most chemists is that developed 
bv G Lunge, accoiding to which there are two principal reactions 
succeeding each other it mav be in quite contiguous pi ices but 
under different conditions Where the nitrous fumes prevail and 
there is less water present, sulphur dioxide combines with nitrous 
acid and oxygen to form nitroso sulphuric acid a crystalline sub 
stance of the formula S02(0H)(0NO) Ihe reaction is therefore 
SO2 + O -f IINO2 — SO5XH Ihe solid substance is however 
only exceptionally met with as it at once dissolves in the mist 
of sulnliunc acid floating in the chamber and forms “ nitrous 
vitriol ' Wherever this nitrous vitriol comes into contact with 
iKjuid water {not steam), which is also present in the chamber in 
the shape of mist and practically as dilute sulphuric acid it is 
decomposed into sulphuric and nitrous acid thus S02(0II)(0N0) 4 
Il^O = H^SOj 4- The re formed nitrous acid although not 

stable an> more than is its anhydride N_0, is nevertheless the 
oxygen earner ” in question, as the products of its spontaneous 
decomposition when meeting with other compounds always react 
like nitrous acid itself and thus may transfer an indefinite quantity 
of oxygen to the corresponding quantities of SO^ and HoO with 
the corresponding formation of II^SO. This theory at once explains 

.imong other things, why the acid formed in tlie vitnol chambers 
ilways contains an excess of water (the second of the above-quoted 
reactions requinng the ‘ mass ^’ction ” of this excess), and why the 
txternal cooling produced by the contact of the chamber sides 
with the air is of gre«it importance {liquid water in the shape of 
i mist of dilute sulphuric acid being necessary for the process) 

In 1900 Lunge (m a paper published with Bert) to some extent 
modifie<l his views, by introducing an intermediate compound 
f: ulphonilronic icid, SO^NIIg, which had been noticed by various 
chemists for some time through its property of imparting a deep 
blue colour to sulphuric acid It is evident that the “ nitrous 
g ises ” jiresent m the vitriol chamber consist essentially of a mixture 
of NO and NOg, the latter being formed from NO by the excess 
of oxygen present The NO^ (or NO 4- O) reacts upon bOj 4- H^O 
forming SOgNHg, which, being extreme^ unstable, is at once oxidized 
to SOjjNH (nitroso-sulphuric acid) The latter is now either con- 
verted by hydrolysis into sulphuric acid and nitrogen oxides 
2SO{,NH -}- H O — 2H^S04 -f NO q- NO2 the latter acting as 
before or it reacts with more SO«, forming again sulphonitronic 
cCid 2^0, Nil 4- SO, q- mjo - H2SO4 4- 2SO8NH2 The latter 

can also split up directly into NO and SO4HJJ 

Whatever be the true theory of the vitnol-chamber process 
there is no doubt about the way in which the reactions liave to be 
e imcd out in practice Since the reactions occur among gases 


and liquids in the nebulous state, vast spaces have to be provided 
in which the process may be earned out as completely as possible 
before the waste gases arc allowed to escape into the outer air 
I hese spaces cannot be construeted in any other wav than is aetu- 
allv done in the shape of the lead chambers, neither iron nor bnek 
work can be employed for this purpose, as they would be quickly 
destroyed by the acid liquids and gases 

When issuing from the chambers the gases still eoiitain th< \ hole 
of the free nitrogen contained in thf air which had entered into the 
burners, together with about a third or at least a fourth of the 
oxvgen originally present tlierein such excess of oxygen being re 
quired in order to carry out the conversion of the sulphur dioxule 
into sulphuric acid as completely as possible For sumlar rtasons 
it IS ncccssarv to employ much more water than is required to form 
H2SO4, and this is all the more necessary as strong sulphuric aeid 
dissolves the nitrous compounds in the shape of nitroso-sulphunc 
acid and thus withdraws these oxygen carriers from the gas-spaee 
of tlie chambers where the ncccssarv reactions take place It 
follows from this that the acid collecting at the bottom of the 
chambers must never exceed a certain concentration, sav 70 %, 
ILSO4 having a specific gravity of i O15, but it is preferable to make 
it only 6b to 67 %, having a specific gravity of i 57 to i 5^5 On 
the other hand, it should never go down below 60 % H2SO4, equiv alcnt 
to a specific gravity of i 50 

The commercial production of sulphunc acid impcrativch 
requires tliat the nitrogen oxides (which originally were *ilwa>s 
introduced m the shape of nitric acid) should be available as lung 
as possible before being lost mechanically or by reduction to the 
inactive forms of nitrous oxide or elementary nitrogen The 
first step towards securing this requirement was taken as earl> 
as 1827 by Gay-Lussac who discovered that the nitrous fumes 
otherwise carried away from the lead chambers by the wa'ste atmo 
spheric nitrogen and oxygen could be retained by bringing the 
gases into contact with moderately strong sulphunc acid the result 
being the formation of nitroso-sulphunc acid 2H2SO4 -f — 
2SO (0H)(0N0) 4- H2O, and tlie latter remaining dissolved in 
sulphuric acid as “ nitrous vitriol ” But this important invention 
was of httle use until John Glover, about 18O6, found that the 
nitrous vitriol could be most easily reintroduced into the process by 
subjecting it to the action of burner-gas before this enters into 
the lead chambers, preferably after diluting it with eliaiab'^r 
acid, that IS acid of from 65 to 70 %, 112*^04 as formed m the lead 
chambers The re<iction is then 2b02(0H)(0N0) 4-SO2 -r = 

3H2SO4 4- 2NO, that IS to say all the nitre is leturned to 
the chambers in the shape of NO, the sulphunc acid cmplojed in 
tlie Gay-Lussac process is not merely recovered, but an additional 
quantity is formed from fresh SO2, as the heat of the burner-gases 
also comes into play much water is cvaixiratcd, which supplies part 
of the steam required for the w^orking of the chambers, and the 
acid issues from the apparatus in a ‘ denitratcd ' and sufhcitntly 
concentrated state (78 to 80 % H2SO4) to be used over again for 
absorbing nitrous vapours or any other purpose desired bince 
that time, in every jiroperly appointed sulphuric acid manufactory, 
the following cycle of operations is carried out To begin witii 
m the burners pyrites (or as the case may be brimstone or blende) 
IS made to yield hot burner gas containing about 7 % (in the case 
of brimstone 10 or ii %) of SO2 This after having been deprived 
of most of the flue-dust is passed through the Glover tower ' 
t e a.n upnght cylindrical or square tower, consisting of a leaden 
shell lined with heat- and acid-proof stone or bnck and loosely 
filled or “ packed * with the same matenal, over w'hich a mixture 
of acid from the Gay-Lussac tower and from the cLimbcrs tnekles 
down m such proportions that it arrives at the bottom as denitrated 
acid of from 78 to &o % H2SO4 The gases now pass on to the lead 
chambers, described above where they meet with more nitrous 
vapours and witli steam, or with water converted into a hne dust 
or spray Here the reactions sketched above take place so that 
* chamber-acid ” as already desenbed is formed while a mixture 
of gases escapes containing all the atmospheric nitrogen some 
oxygen m excess, about o 5 % of the total bOg and some oxides 
of nitrogen This gas is now passed through the Gay-Lussac tower 
which somewhat resembles the Glover tower, but is usually filled 
vMth coke, over which sulphuric acid of about 80 % H2SO4 trickles 
down in sufficient quantity to retain the nitrous vapours Llti- 
imitcly the w aste gas is drawn off by a chimney or siimetiracs bv 
mechanical means 

Of course a great manv spiecial improvements have been made 
in the plant and the working of chamber systems , of these \i e mention 
only some of the most important By judiciously watching all 
stages of the process by observing the draught the strength of 
the acid produced, the temperature, and especially by frequent 
analyses of the gases the yield of acid has been brought up to 
98 % of the theoretical maximum with a loss of nitre sometimes 
as low as two parts to 100 of sulphur burned The supply of the 
nitric acid rcouircd to make up this loss is obtained in England 
by ” potting that is by decomposing solid nitrate of soda bv 
sulphunc acid in a flue between the pyntes burners and the chambers 
On the continent of Europe makers generally prefer to emplov 
hquid nitnc acid, which is run through the Glover tower together 
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with the nitrous vitriol. Although this method appears more 
trouhiesomc. it allows the amount ot nitre to be more easily and more 
accurately regulated. The size of the Cdover towers, and more 
especially that of the Gay-Lussac towers, has been progressively 
increased, and thereby the cube of the lead chambers themselves 
has been diminished to a much greater extent. Hy improved 
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A, Pyrites burners. 

B, Nitre oven. 

C, Glover tower. 

D, Gay-Lussac tower. 

E, Cooling pipes for Glover- 

tower acid. 

F, F, F, Vitriol chambers. 

G, Steam boiler. 


H, Acid eggs or reservoirs for 

pumping the acid to top o! 
tow’ers. 

I, Steam engine and stone- 

breaker for breaking up 
pyrites. 

J, Chimney. 

K, Engine for comprcs.sing air. 


" packing " the lowers have been rendered more durable, and in the 
case of the Gay-Lussac tower the loss of nitre has been diminished 
by avoiding the use of a coke packing, which acts upon that 
substance as a reducing agent. Many attempts have been made 
to reduce the chamber space by apparatus intended to bring about 
a better mixture of the gases, and to facilitate the interaction of 
the misty particles of nitrous vitriol and dilute acid floating in 
the chamber with each other and with the chamber atmosphere. 
The earliest really successful, and still the most generally applied 
apparatus of this kind, is the Lunge-Kohrmann “ plate columns " 
or “ reaction towers " placed between the chambers, but though 
this and similar apparatus has proved to be very useful in the later 
stages of the process, it has not been found practicable to do away 
with the lead chambers entirely. The pumping of the acids up 
to the top of the towers is now always performed bv mca s of com- 
pressed air, citlier in the old “ acid eggs," or more economically 
in " pulsometers." 

Most of the sulphuric acid manufactured is not required to be of 
higher strength than is furni.shed by the vitriol chambers, either 
directly (65 to 70 %), or after a passage through the Glover tower 
(78 to 80 %). This, for instance, holds good of the acid employed 
in the manufacture of sulphate of soda and hydrochloric acid from 
common salt, and in the manufacture of superpho.sphatcs. But 
for many pur|X)scs more highly concentrated acid is require<1. 
Formerly all such acid was made by boiling down the dilute acid, 
for which purpose a great variety of apparatus was invented. The 
first question is always that of material. Lead can be u.sed for 
the purpose only when the boiling-point of the acid is reduced hy 
means of a vacuum — a plan which ha.s not met with much success. 
Formerly glass vessels were generally employed and they still sur- 
vive in England, but elsewhere they are not much used. Porcelain, 
enamelled iron, for high concentrations even cast-iron without any 
protection, arc also in use. On the continent of Europe platinum 
vc'ssels have been for a long time almost universal, and they have j 
been greatly improved by an internal lining of gold. The second I 


consideration is the form of the ves.sels; these may be open pans 
or di.shes, or closed retorts, or combinations of both. We also note 
the Faure and Ke.ssler apparatus, which consists of a platinum 
pan, surmounted by a double-walled leaden hood, in such a manner 
that, while the hood is constantly cooled from the outside by water, 
j the thin acid cotideiising on its in.side is carried away without being 
j allowed to flow I)ack into the pan. The majority of acid makers, 
j however, prefer retorts made entirely of platinum, preferably pro- 
j videef by the Heracus process with a dense, closely adherent coating 
of gold, including the top or “ dome." The new Kessler furnace is 
a very ingenious apparatus, in which the fire from a gas-producer 
travels over the sulphuric acid contained in a trough made ot 
Volvic lava, and surmounted by a number ot perforated plates, 
over which fresh acid is constantly running down; the temperature 
is ke]>t down by the production of a partial \'acuum. which greatly 
promotes the v^olatilization of the water, whilst retarding that ot 
the acid. This furnace is also very wedl adapted for impure acids, 
unsuibible for platinum or platinum-gold stills on account of the 
crusts forming at the bottom of the retorts; and it is more and more 
coming into use both in Great Britain and on the Continent. A third 
consideration is the condensation of the vapours formed in the con- 
centrating process; the further the concentration proceeds the more 
sulphuric acid they contain. Condcns;ition is a comparatively easy 
task in the case of platinum apparatus, but with glass or porcelain 
beakers or retorts it presents great difficulties. In this respect 
the Kessler furnace has also proved to be very efficacious, so that 
it is at the present time consitlered the best apparatus for the 
concentration of sulphuric acid found in the trade. 

The highest .strength of sulphuric acid practically attainable by 
boiling down is 98 % ll.^S04, only exceptionally reached, 

since it involves much expenditure of fuel, loss of acid and wear and 
tear of apparatus. The usual slrenglb of the O.V. of commerce, 
mostly designated by its specific gravity as 168" Twaddell, is from 
9 i to 95, or at most 96 % ILSO.j. When aitcmpls arc made to push 
the process beyond 98 % ifis found that the acid which distils over 
is as strong as Unit which remains Vjcbind. Real " monohydrate " 
or acid approaching 100 % can be made by Lunge's process of cooling 
.strong O.V. down to — ib® C. when H.2SO4 crystallizes out, or by the 
addition of anliydrous SO3 in the shape of fuming acid. 

Since the development of the contact processes the fuming acid 
has become .so cliciip that it is now exclusively used for the prepara 
tion of the acids approaching the composition of " monohydrate." 

Fuming or Nordhausm Oil of Vitriol, a mixture or chemical com- 
pound ol H.jSOj, with more or less SO.,, has been made for centuries 
by exposing pyritic .schist to ibc influence of atmo.spheric agents, 
collecting the .solution of ferrous and ferric sulphate thus lonned. 
boiling it down into a hard mass (" vitriolstein ’*) and hcatinj; this 
to a low red heat in small earthenware retorts. Since about 1800 
this industry had been confined to the north-west of Bohemia, and 
it survived just till 1900, when it was entirely abandoned — not 
lilteiiuse its product had become any less necessary, but, quite on 
the contrary, because the enormously increasing demand lor fuming 
sulphuric acid, arising through the discovery of artificial alizarine 
and otht^r coal-tar colours, could not possibly be supplied by the 
clumsy Bohemian process. Other sources of supply had accordingly 
to be sought, and they were found by going back to a rc.iction known 
I since the first quarter of the 19th century, when J. W. Dobereiner 
discov'ered the combination of SO.^ and O into SO3 by means ot 
spongy platinum. This reaction, now known by the name of the 
cat'i lytic or contact process, was made the subject of a patent by 
Peregrine Phillips, in 1831, and was tried later in many ways, but 
had been always considered as useless for practical purposes until 
1873, w'hen it w'as simultaneously and independently talcen up by 
Clemens Winkler in Freiberg, and by W. S. Squire and K. Mcs.sel in 
London. Both these inventors began in the same way, viz. by 
decomposing ordinary sulphuric acid by a high temperature into 
SOo. O. and H.^O (the last of course being in the shape of steam), 
abswbing the water by sulphuric acid, and causing the SO^ and O 
to combine to SO3 by means of n oderately heated platinum in a fine 
state of division. Winkler showed tlmt this division was best 
obtained by soaking asbestos with a solution of platinum chloride 
and reducing the platinum to the mebillic state, and he described 
later a specially active kind ol " contact substance," prepared from 
platinum chloride at a low temperature. This revival of the 
synthetical production of SO.,, at a period when this article 
had suddenly become of great importance, caused the greatest 
excitement among chemi.sts and led to numerous attempts in the 
same direction, some of which were at once sufficiently successful 
to compete with the Bohemian process. It was soon found that the 
production of a mixture of SO.3 and O from sulphuric acid, as above 
described, was botli too troublesome and costly, and after a number 
of experiments in other directions inventors went back to the use 
of ordinary burner-gas from pyrites and sulphur l)urners. For a 
good many years the further development of this industry was 
surrounded by great mystery, but it is now known that a satisfac- 
tory solution of the difficulties existing in the above respect was 
attained in .several places, fer instance, at Freiberg and in London, 
by the labours of the original inventors, Professor Winkler and Dr 
Mcsscl. These difficulties were mostly caused by the solid impurities 
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contAincd iii the bumer-gases in the shape of flue dust, tspcci illy the 
arsenic which after a short time rendered the contact substance 
inactive, in a manner not ,is yet entirely understood Another 
difficulty arose from the fact that the reaction SOg -f O = SO3 is 
reversible, the opposite reaction SO, = SOg -f- O setting in but 
little above the temperature required lor the synthesis of SO, As 
far as is known (so much secrecy having been observed), the best 
results obtained in vanous places save one, did not exceed 07*% of 
the theoretical quantity, the remaining "^3 % of SOg having to be 
converted into sulphuric acid in the ordinary lead chambers As is 
now known the exception (undoubtedly the only one until 1899) 
was the process discovered as early as 1889 by Dr R T J Kmetsch 
of the Badischc Amlin und Soda-Fabrik at Ludwigshafcn but kept 
strictly secret until 1899 when the patents were published Th( 
principal features of this invention arc fust, a much more thorough 
punhccition of the burner gas than had been practised up to that 
time both in a chemical and a mechanie»il sense, and second th( 
prevention of superheating of the contact substance which formerh 
always occurred by the heat generated in the process itself As the 
Badischc process effects this prevention by cooling the contact 
apparatus by means of the gaseous mixture to be later submitted 
to the catalytic action the mixture is at the time heated up to the 
rcqiiisitt temperature and a considerable saving of fuel is the conse 
quence Altogether this process has been brought to such a pitch of 
simplicity and perfection that it is cheap enough not mcrelv for 
the manufacture of fuming oil of vitriol of all strengths but even for 
that of ordinary sulphuric acid of ehamber-acia strength while 
it IS decidedly cheaper than the old process in the case of stronger 
aculs otherwise obtained by concentration by fire It should be 
noted that these are not the results of a few years’ working with m 
experimental plant but of many years’ work with laige plant, now 
tquil to a capacity of 120000 tons of pyrites per annum It is 
therefore not too much to say that m all probaoility the contact 
process will ultimately be employed generally for concentrated 
acids Still, for the reasons given in the beginning of this article 
the revolution thus impending will require a certain time for its 
accomplishment Since the Jiadische process has become known 
sev era! other new contact processes have come into the field in some 
of which feme oxide is employed as contact substance but we must 
refrun from describing these in detail ((t L) 

Medicine — Sulphuric acid or oil of vitriol is a colourless oily- 
looking liquid incompatible with alkalis and thtir caibonatcs lead 
and calcium riure art two medicinal preparitions (i) Aiiduni 
sulphurtcum dilutum containing 13 <>5 % ‘>f njdrogen sulphaU (2) 
acidum sulphurtcum aromaticum (elixir of vitriol), con taming alcohol 
spirit of cinnamon and gmgei and 138 % of hydrogen sulph ite 
IherapeuUc ^ — For external use sulphuric acid is a powerful 
iiritant and caustic, acting by its powerful affinity for water and 
therefore dehydrating the tissues and causing them to turn black 
it coagulites the albumen Strong sulphuric acid is oecasionalK 
used is a caustic to venereal sores warts and malignant growths 
It IS difficult, however, to limit its action, and id leial acetic an<l nitric 
acids are preferable for this purpose Considerable bums on the 
face or body nwy result from the application of sulphuric acid in the 
practice known as " vitnol-throwiag ' a brownish bluk tsehar 
serving to distinguish the bums produced by this acid fiom those ol 
other corrosive fluids Internally dilute sulphuric acid is used in 
poisoning by alkalis as a neutralizing agent Both it and tiu 
aromatic solution are powerful intestinal astringents and tire there- 
fore useful in diarrhoea of a serious type being stroneh’’ recom- 
mended both as a prophylactic and as a treatment during epidemics 
of Asiatic cholera Small doses of the aromatic acid also serv c a*^ 
a prophylactic to those artisans who work in lead and as a trc<itment 
m lead poisoning in order to foim an insoluble sulphate of kdd 
Sponging the body with very dilute solutions of sulphuric aciel is 
useful to diminish the night sweats of phthisis 

Toxicology — Given in toxic doses or m strong solution snlphurie 
acid IS a severe gastro-intcstinal irritant, causing intense burning 
pam extending from the mouth to the stomach and vomiting oi 
mucous and coffce-col®ured material The effects of the ingestion 
of large quantities may be so rapid that death mav take place in a 
couple of hours owing to collapse consequent on perforation of the 
walls of the oesophagus or stomach, or fiom asphyxia due to swelling 
of the glottis consequent on some of tlic acid having entered the 
larynx Should the patient survive the first twenty-four hours 
death generally results later from stricture of the oesophagus or 
intestine, from destruction of the glands of the stomach or from 
exhaustion Death has occurred in a child from the ingestion of 
half a teaspoonful of the strong acid but recov ery is recorded after 
half an ounce had been swallowed The treatment consists in the 
prompt neutralization of the acid by chalk magnesia, whiting 
plaster soap or any alkaline substance at hand , emetics or the 
stomach pump should not be used Morphine may be given 
hypodermically to mitigate the pain ShouM the patient survive 
he Will probably have to be fed by rectal encmabi The prognosis 
of sulphuric acid poisoning is bad Oo to 70 % of the cases proving 
fatal The post-mortem appearances will be those of corrosive 
poisoning The buccal mucous membrane will be greyish, brown 
or black m colour due to the corrosive effects of the acid 


SULPICIA, the name of two Roman poets The earlier lived 
in the reign of Augustus, and was a niece of Messalla, the patron 
of literature Her verses, which were preserved with those of 
fibullus and were for long attributed to him, are elegiac poems 
addressed to a lover called Cermthus, possibly the Cornutus 
addressed by Tibullus in two of his Elegies (bk 11 , 2 and 3, see 
Schanz, Gesch d rom Lilt § 284, F Plessis, La Pohte latine, 
pp 376-377 and referem es there given) The younger Sulpu la 
lived during the reign of Domitian She is praised by Martial 
(x 35> 38)» who compares her to Sappho, as a model of vvifel> 
devotion, and wrote a volume of poems, dt scribing with consider- 
able freedom of language the methods adopted to retain her 
husband Calenus’s affection An extant poem (70 hexameters) 
also bears her name It is in the form of a dialogue between 
Sulpicia and the muse ( alliope, and is chiefly a protest against 
the banishment of the philosophers by the edict of Domitian 
(a d 94), as likely to throw Rome back into a state of barbarism 
At the same time Sulpicia expresses the hope that no harm w ill 
befall Calenus The muse reassures her, and prophesies the 
downfall of the tyrant It is now generally agreed that the 
poem (the MS of which was discovered in the monastery of 
Bobbio m 1493, but has long been lost) is not by Sulpicia, but 
Is of much later date, probably the sl^li century, according to 
some It IS a i5th-(entur\ production, and not identical with 
the Bobbio poem 

Editions by O Jahn (with Juvenal and Persius revised by 
F Buchtlcr 189^) and in E Bahrens De Sulptciae quae vocatur satira 
(1873), sec also monograpli by J C Boot (1868) , R Ellis in Academx 
(Dec II 1 809) and Journal of Philology vol v ,0 Ribbeck 

(tescluchte der romischen Dichtung (1892) vol 111 , H E Butler 
Posi-Augusian Poetry (1909) pp 174-179, M Schanz Geschichte der 
romt^chtn I itteratur {i()c>o) in 2, Ituffcl Hist of Roman Literature 
(Eng trails 1900) p 233 9 There are English translations hv L 
Evans in Jiohn s C lassical Library (prose VMth Juvenal and Persius) 

and by J Grainger (verse, 1739) 

SULPICIUS RUFUS, PUBLIUS (r 121-88 bc), Roman 
orator and statesman, legate in 89 to Cn Pompeius Strabo in 
tlie Social War, and in 88 tribune of the plebs Soon afterwards 
Sulpicius, hitherto an aristocrat, declared m favour of Manus 
and the popular part) He was deeply in debt, and it seems 
that Marius had promised him financial assistance in the event 
of his being appointed to the command in the Mithradatic \\ ar 
To secure the appointment for Marius, Sulpicius brought in a 
franchise bill by which the newly enfranchised Italian allies 
and freedmen would have swamped the old electors (see further 
Romf History, “ II The Republic ’ ) The majority of the 
senate were strongh opposed to the proposals, a jusiitium 
(cessation of publu business) was proclaimed by the consuls, 
but Manus and Sulpicius got up a not, and the consuls, in fear 
of their lives, w ithdrevv the lusiitium 1 he proposals of Sulpicius 
became law, and, with the assistance of the new voters, the 
command was bestowed upon Manus, then a meie privatus 
Sulla, at that time at Kola, immediatel) marched upon Rome 
Marius and Sulpicius, unable to lesist him, fled from the city 
Manus managed to escape to Africa, but Sulpicius was discov ered 
in a villa at Laurentum and put to death, his head was sent to 
Sulla and exposed in the forum Sulpicius appears to have 
been origmall) a moderate reformer, who by force of circum- 
stances became one of the leaders of a democratic revolt Al- 
though he had impeaihed the turbulent tribune C Norbaniis 
(qv), and resisted the proposal to repeal judicial sentences bv 
popular decree, he did not hesitate to incur the displeasure of 
the Julian family b\ opposing the candidature for the consulship 
of C J ulius Caesar (Strabo Vopiscus), w ho had never been praetor 
and was ronsequentlv ineligible His franchise proposals, as 
far as the Italians wtre concerned, were a necessary measure 
of justue, but they had been carried by violence Of Sulpidus 
Us an orator, Cicero sa) s {Brutus, 55) “ He was by far the most 
dignified of all the orators I have heard, and, so to speak, the 
most tragic, his voice was loud, but at the same time sweet and 
clear, his gestures were full of grace, his language w'as rapid 
and voluble, but not redundant or diffuse, he tried to imitate 
(rassus, but lacked his charm Sulpicius left no written 
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speeches, those that bore his name being written by a certain 
P. Canutius (or Cannutius). He is one of the interlocutors in 
Cicero’s De oratore. 

Sec Appian, Bell. civ. i. 55-60; Plutarch, Sulla and Marius; 
Veil. Pat. ii, 18; Livy, hpit. 77; E. A. Ahrens, Die drei Volksirihunen 
(Leipzig?, i8.v>); Mommsen, Hist, of Rome, bk. iv. ch. 7; I.-ong, 
Decline of the Roman Republic, vol. ii. ch. 17. I 

SULPICIUS RUFUS, SERVIUS {c. 106-43 sumamed 
Lenwnia from the tril)e to which he belonged, Roman orator 
and jurist. He studied rhetoric with Cicero, and accompanied 
him to Rhodes in 78 b.c. Finding that he would never be able 
to rival his teacher he gave up rhetoric for law (Cic. Brut. 41). 
In 63 he was a candidate for the consulship, but was defeated 
by L. Licinius Murena {q.v.)y whom he subsequently accused 
of bribery; in 51 he was successful. In the Civil War, after 
considerable hesitation, he threw in his lot with Cae.sar, who 
made him proconsul of Achaea in 46. He died in 43 while on 
a mission from the senate to Antony at Mutina. He was ac- 
corded a public funeral, and a statue was erected to his memory 
in front of the Rostra. Two excellent specimens of Sulpicius’s 
style are preserved in Cicero {Ad. Fant. iv. 5 and 12). Quintilian 
(Ifistit.x. 1, 1 16) speaks of three orations by Sulpicius as still 
in existence; one of these was the speech against Murena, another 
Pro or Contra Aufidiunty of whom nothing is knowm. He is 
also said to have been a writer of erotic poems. It is as a jurist, 
however, that Sulpicius was chiefly distinguished. He left 
behind him a large number of treatises, and he is often quoted 
in the Digest, although direct extracts are not found (for titles 
see Teuffel-Schwabe, Hist, of Roman Lit. 174, 4). His chief 
characteristics were lucidity, an intimate acquaintance with 
the principles of civil and natural law, and an unrivalled power 
of expression. 

See K. Schneider, De Servio Sul pic io Rufo (Leipzig, 1854); 
O. Karlowa, Romische Rechtsgeschichte, vol. i. (Leipzig, 1885); the 
chief ancient authority is Cicero. 

SULTAN (an Arabic word meaning victorious ” or a ruler,” 
sultaiy dominion), a title of honour borne by a great variety 
of rulers of very varying powers and importance in Mahom- 
medan Africa and the Fast. The word has thus no exact 
eqiii\ alent in English, and was early imported into the language 
in the Middle Engli.sh form of soudan (from Old Fr. soudany 
souldaii). This title is that conventionally applied by foreigners 
to the ruler of the Ottoman Empire, the sultan par excellence y 
whosu proper styles are, howe\'er, padishah (emperor) and 
“ commander of the faithful ” (see Amir). The feminine 
form ‘‘ sultana ” is derived from the Italian (fern, of sultano). 

SULTANPUR, a town and district of British India, in the 
Fyzabad division of the United Provinces. The town is on the 
right bank of the river Gumti, midway between Benares and 
Lucknow, on the Oudh & Rohilkhand railway. Pop. (1901), 

9550* 

The District of Sultanpur has an area of 1713 sq. m. 
The surface is generally level, being broken only by ravines 
in the neighbourhood of the rivers. The central portion is 
highly cultivated, whil^^in the south are widespread arid plains 
and swampy jhils or marshes. The principal river is the Gumti, 
which passes through the centre of the district and affords a 
valuable highway for commerce. Minor streams are the Kandu, 
Pili,Tenghaand Nandhia, the last two being of some importance, 
as their channels form the outlet for the superfluous water of 
the jhils y draining into the Sai. There are no forests in the 
district, only stunted dhdk jungles used for fuel. In 1901 the 
population was 1,083,904, showing an increase of less than 
I % in the decade. Sultanpur is a purely agricultural district 
with a very dense population. The principal crops are rice, 
pulses, wheat, barley, sugar-cane and a little poppy. The main 
line of the Oudh & Rohilkhand railway from Lucknow to Rae 
Bareli and Mogul Serai serves the south-western portion. 

The only incident worthy of note in the history of the district 
since the British annexation of Oudh is the revolt of the native 
troops stationed at Sultanpur during the Mutiny. The troops 
rose in rebellion on the 9th of June 1857, and, after murdering . 


two of their officers, sacked the station. Upon the restoration 
of order Sultanpur cantonment was strengthened by a detach- 
ment of British troops; but in t86i it was entirely abandoned 
as a military station. 

Sec Sultanpur District Gazetteer (Allahabad, 1903). 

SUMACH. The Sumach of commerce is the finely ground 
leaves of Rhus cofiaridy a native of the North Mediterranean 
region from Portugal to Asia Minor ; it is a shrub or low tree 
with hair}^ leaves composed of ii to 15 elliptical leaflets with 
large blunt teeth, and large loose panicles of whitish-^en flowers. 
Another species Rhus coiinus^ known as Venetian Sumach, 



SumacM, Rhus conaria. (J nat. size.) 

I. Flower (i^ nat. size). 2. Cluster of fruit. 3. One fruit. 

4. A seed, (2, 3, 4, ^ nat. size.) 

also a native of southern Europe and Asia Minor, yields the 
yellow dye-wood known as young fustic; it is also known as the 
Smoke-plant or Wig- tree, from the feathery or hairy appearance 
of the flower-stalks, which become elongated and hairy after 
the flowering. The genus Rhus is a member of the natural 
order Anacardiaceae and contains al)Out 120 species of trees 
or shrubs mostly native in the temperate regions of both hemi- 
spheres. The leaves are alternate and simple or compound, 
with few to maiiy entire-margined or serrated leaflets, and 
terminal or axillary panicles of small flowers with parts in fours 
or sixes. The species are mostly poisonous, some being especially 
noxious. Such are Rhus toxicodendron y the North Americ'an 
poison ivy, a shrub climbing on rocks and trees by means of 
rootlets, and poi.sonous to the touch. R. venenata, the North 
American poison elder sumach or dogwood, also contains an 
extremely irritant poison. R. vermicifera is the Japan lacquer 
or varnish-tree. Several .species are cultivated in the British 
Isles as store, greenhouse or hardy trees. 

SUMATRA, the westernmost and, next to Borneo, the largest 
of the Great Sunda Islands in the Malay Archipelago. It 
stretches N.W. to S.E. from Malacca Passage to Sunda Strait, 
between 5° 40' N. and 5° 59 S., and 95° 16' and 106® 3' 45" E. 
Its length is about 1100 m., its extreme breadth 250 m., and its 
area, including the neighbouring islands, except Banka and 
Billiton, is 178,338 sq. m. The northern half runs roughly 
parallel to the Malay Peninsula, from which it is separated by 
the Strait of Malacca, and the southern end is separated b}^ the 
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narrow Sunda Strait from Java Unlike Java, Sumatra has 
a series of considerable islands (Nias Islands, Mentawi Islands, 
See ) arranged like outworks in front of the west coast, which 
laces the open Indian Ocean The general physical features 
of the island are simple a chain of lofty mountain ranges 
extends throughout its length, the western slopes descending 
rapidly towards the ocean and the eastern looking out over a 
vast alluvial tract of unusual uniformity 
Towards the north end of the island the spurs of the main 
chain sometimes extend towards the neighbourhood of the east 
coast and the eastern plain widens from north to south Owing 
to this configuration of the island the watercourses of the western 1 


side arc comparative!) short only very few of them are large 
enough to be navigable Those of the eastern slope, on the 
other hand, such as the Musi, Jambi, Indragiri, Kampar, Siak, 
Rokan, Panel, Bila and Asahan, are longer, and with manv 
of their affluents are navigable in their middle and lower courses 
over considerable stretches for craft drawing 6 to 10 ft The 
Musi and Jambi are navigable for 372 and 497 m respectively 
As waterways all the rivers labour under the drawbacks of rapids, 
mud-banks at their mouths, banks overgrown with forest, 
sparse population, and currents liable to serious variations due 
to irregularity of suppl) from the mountains and sudden rain- 
fills In their lower courses some of them form enormous 
intercommunicating deltas The mountainous regions contain 
numerous lakes, many evidently occupying the craters of extinct 
volcanoes When, as sometimes happens, two or three of these 
craters have merged into one, the lake attains a great size 
Among the larger lakes may be mentioned Toba, Manmyii, 
west of Fort de Kock, Singkara, south-east of Fort de Kock, 
Konnchi, inland from Indrapura, and Ranua, in the south- 
west 

Orography —In order to appreciate the orography of the islind 
the following sections of Sumatra should be discriminated one from 
another (i) The valley of the Achin or Atjeh River (2) The plains 


' around the lake of loba, which arc of varied level and physical 
! character Ihosc on the south and north Re at an elevation of 
i 4000 ft having the character of steppes with scanty forest-cover 
and save in the narrow valleys and nver courses are suitable for 
cattlc-rcarmg The plains on the east and west he at a lower level 
and are eroded by larger rivers clothed with forest showing more 
sawahs and ladangs, or dry nctfields and near the rivers planted 
with jagong (maize) coffee and fruits Except on the south-east 
where the Asahan flows away to the east coast, foba Lake is sur- 
rounded by steep shores According to R D M Verbeek P van 
Dyk B Hagen and W Volz the lake had its origin in the collapse of 
a \olcano (^) The valley of the Batang lorn with the plateau of 
Sipirok in the east and the mountain chain of Tapanuli in the west 
On the south and south cast tlic v llcy is bounded by two v olcanoes 
Lubuk Raja and Si l.uwal Buwali w'hence were derived the volcanic 
tufls of the valley and of the plateau of 
bipirok with their lakes which are drained 
by the Hatang Toru and its affluents The 
valley vanes in breadth from 5I m to half 
a mile ind less Flowing in a deep bed cut 
in the tuft strata, the river is not navi- 
gable (4) The longitudinal valley of the 
TUtang Gadis with its affluent the Angkola, 
and in the south the valley of the Sumpur 
the upper course of the Rokan, between 
Lubuk Raja m the north and Mt Mt rapi 
in the south This \ illey is (>4 m long w ith 
a me in breadth of 4 to 5 m All the nv ers 
of this valley flowing in deep beds of 
eroded diluvial tuffs, with a fafl as niueh 
sometimes as 330 to OOo ft a mile, are 
unnavigable The v alley is Ixninded east 
and west by eliams of slate and Palaeozoic 
rocks The bottom is in nuny parts the 
diluvium of lakes drained by the rivers 
(5) The seetion of middle Sumatra between 
the line of the three voluinoes Singalang 
Tandikat Mcrapi and Sago on the north 
and that of the three mountains Patah 
Sembihin Konnehi and Tujuh on the 
south this scetion is divided by the 
Middcngcbcrgtc or middle chain into a 
northern lialf watered by the Ombilin or 
upper Indragiri with its affluents and a 
sou till rn half trav ersed by the Batang Han 
or upper Jambi To the north of the 
volcanoes which rise to 9500 ft or more, 
there is i high plateau of v olcanic forma- 
tion w hose deviation declines in a direction 
Irom west to cast fiom 2950 to 1O40 It 
with the lake of Maninyu (about 40 sq m 
in area) filling the hollow of an old volcano 
and with rivers whieh have eroded their 
Ixjds in the tuffs to a depth of 300 ft anel 
more South of the v olcanoes the nortlie rn 
affluents of the Ombilin — Sumpur Sello 
and Sinamar -flow through vallev s panillcl 
to one another in a north-w est to south east 
direction Here too are found fertile tuffs, 
and the valleys are densely populated The 
nvers like those already eharactenzed and 
for the same reason are not available as 
waterways Singkara Like (44 sq m ) is of origin similar to that of 
Maninyu The Ombilin issuing out of the lake on the east side and 
flowing through a plateau of Eocene s<inelstone has on its banks the 
coalfitUKof Sungci Durian c'i.c but is not serv leeablc as a waterwav 
for that part of Sumatra The coal has to be transported by railway 
via Solok to Padang (Emmahaven) a seaport on the west coast 
Solok lies on tlic Sumami which flowing from the south to the lake 
of Singkara prolongs the vallev of the Sumpur to the Middcn- 
gebergte Unlike the northern the southern affluents of the Ombilin 
do not follow longitudinal valleys hemmed in by the Bansan range 
and ranges of slate limestone and sandstone Here prevailing 
granite and diabase give nse to a complicated mountain system 
through which the nvers cleave their way in a curved and irregular 
course South of the Middengebergte however the northern 
affluents of the Bitang Han the Scliti Gumanti Si Potar, Mamun 
and Pangean at least those in the west again run in longitudinal 
valleys These affluents and the Batang Han itself (except the part 
at the mouth, Mamun-Simalidu) are navigable onl> by praus drawing 
not more than 12 in (6) South Sumatra so far as known presents 
everywhere in its valleys the same character as that of the Batang 
Toru Hatang Gadis Sumpur &e They also are closed in on the 
north and south b/ volcanoes which have here produced similar 
masses of tuff with lakes and nv eis of the same formation as m the 
north Such are the valley of Konnchi, with the river of the same 
name between the peak of Konnchi and Mt Raja, the valleys 
of Serampei and Sungei Tenang (as imperfectly known as that of 
the Konnchi) in which are to be sought the sources of the fambcsi 
ind Asei both iffluents of the Jambi, the longitud nal valley of 
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Kctaun in Lebonij Mowing to the west coast and of the upper 
Musi, Mowing to the cast coast, the valleys of Makakau and Selabung 
or the upper Komenng an affluent of the Musi between bebelat 
and Kaba Ihe Makakau and Selabung drain into Lake Kanau 
which on the south side is dammed by the volcano Seminung The 
southernmost longitudinal valU y of Sumatra is that of the Seiuangka 
which flows into the bay of the same name Cxent rally the lower 
valleys of the rivers he at elevations of (>oo to looo ft , higher up 
thev rise to 2500 or 30f>c> ft , the mount un chains rise to 5500 ft , 
the volcanoes tower up from 6500 to nearly 10 000 ft (7I The 
section of south Sumatra between the eastern chain of old rocks 
and the east coast with its numerous river mouths is formed of the 
alluMumof sea and nvers In tht river beds however and at some 
distance from the sea older strita and eruptive rocks underlie the 
illuviiim The strata near the mountain chains and volcanoes 
consist of diluvial tuffs 

Geology — The oldest rocks arc gnt iss schist and quartzite the 
schist often containing gold They probably belong to several 
geological periods but all were folded and denude<l before the 
Carboniferous beds were deposited They form the backbone of the 
island, and crop out on the surface at intervals ilong the mountain 
chain which runs jiaralkl to the west coast Here and there they 
are penetnted by granitic intrusions which are also Pre C arlioni 
ferous The next senes of rocks consists of slates below and lime- 
stones above It lies unconformably upon the oldtr rocks, and the 
limestone contains I usultna Phxlltp^ta and Productus mdiuiting 
that it belongs to the Upper Carbouitc rous These beds are found 
only in northern Sumatra They are accompanied by intrusions 
of diabase and gabbro and they are sometimes folded sometimes 
but little disturbed No Permian beds are known and for man\ 
v'cars Mesozoic deposits were supposed to be entirely absent but 
lna'»sic clays and sandstones with Daonella have been found in 
the upper part of the basin of the Kwalu (List Sumatra) They 
rest unconformably upon the Carboniferous beds and hive them 
selves been tilted to a steep angle Cretaceous beds also have been 
recorded by Bucking Tertiary deposits are yery widely spread 
over the plains and low lying country They consist of breccias, 
conglomerates s.indstones marls, and limestones with seams of 
coal and lignite The most yaluable coal occurs in the hoccne beds 
\t the close of the Eocene period great eruptions of augite-andesitc 
took place from two fissures which ran along the west eoist The 
Miocene consists chiefly of marls, with occasional beds of lignite and 
limestone On the cast coast it sometimes yields petroleum The 
Pliocene occurs chiefly in the low lying Und and is generally coyered 
bv drift and alluvium Sometimes it contains thick seams of lignite 
or brown coal 

Tht present volcanoes he along a line (with offshoots) which runs 
parallel to the west coast but some distance to the east of the fissures 
from which the early Tertiary lavas were poured Lava streams are 
seldom emitted from these volcanoes the m iterial erupted consisting 
chiefly of ash and scon le which are spread over a very wide extent 
of country Augite andesite predominates but basalt and rhyolite 
ilso occur 

Climate — As throughout the whole of the Malayan Archipelago 
so m Sumatra which lies about equally l>alanced on both sides 
of the equator the temperature stands at a high level subject to 
but slight vanations Tbe monthly temperature mounts only 
from 77'^ F m February to 80 0® in May August and November 
In the distribution of the rainfall as dependent on the direction of 
the winds the following parts of Sumatra must be distinguished 

(1) south-east Sumatra on which as on Banka and Billiton the 
heaviest rainfall occurs during the north-west monsoon the 
annual volume of ramfill increasing from q 8 4 in in the cast to 
139 in in the west Of the 1^9 in of yearly rainfall, 91 7 in are 
brought by the north-west and 47 3 in by the south-east monsoon 

(2) Tht vv<st coast Here the rainfall for the year increases from 
the southern and northern extremities towards the middle Ben- 
kulen eg gets 12b in , Singkcl (2° 15' N J 172 in , and Padang 
184 in in the year Here, too, the prevailing rainfall is brought 
bv the north-west monsoon but in this belt its prevalence is not so 
pronounced Padang getting 94 m of ram during the north-west 
monsoon, agamst 90 in during the outh-tast The mountain chain 
immediately overhanging it the high temperature of the sea wash 
ing it, the frequent thunderstorms to which it is subject, the moist 
atmosphere of its equatonal situation and the shorter regime of the 
dry south east wind are the principal causes of the heavier rainfall 
on the west coast The higher stations of middle Sumatra on the 
lee side of the western mountain chain, have a yearly rainfall of only 
78 7 in (3) The northern and north eastern parts of Sumatra 
are swept by a vanetvof winds The south east wind however 
predominates Blowing over land and in the direction of the 
longitudinal valleys, the south-east wind is comjiaratively dry, and 
thus favours the formation of steppes in the north such as the Toba 
plains The north east and south west winds on the other hand, 
being laden wrth the moisture of the sea bring ram if they blow for 
any length of time 

Fauna — Though Sumatra is separated from Java by so narrow a 
strait both the zoologist and the botanist at once find that they have 
broken new ground on crossing to the northern island The Pachv- 


dermata are strongly characteristic of the bumatraii fauna not only 
are the rhinoceros [Rh sumatyanm) the Sub vittatus and Ihe tapii 
common but the elephant altogether absent from Java is repre- 
sented m Sumatra by a species considered by some to be peculiar 
Ihe Sumatran rhinoceros differs fiom the Javanese in having two 
horns like the African variety It is commonest in the nuirshy 
lowlands but extends to some 0500 ft above sei-levcl The 
r inge pf the elephant does not extend above 4900 ft The wild 
Bos sundatcus docs not appear to exist in the island An antelope 
[kambtng utan) occurs in the loneliest parts of the upland-> Ihc 
common Malay deer is widely distributed, Cervus muntjao Ic & so Tlu 
or ing-utang occurs, 1 arely in the north-east The siamang {Stamanga 
syndactyla) is a great ape pecuhar to the island The ungko {Hylo- 
bates agtlis) is not so common A fairly familiar form is the simpci 
{Semnopithecus mtlalophu<) The chigah {Cercocebus cynomolgus) is 
the only ape found m central Sumatra m a tame stite The pig- 
tail ipe {Macacus nemestnnus) — as Raffles described it in his 

Descriptive Catalogue of a Zenilogical Cx>lkctK>n made in Sumatia " 
lran<i Linn Soc (1820), xiii 243 — is trained by the natives of 
Jfenkiilen to ascend coco nut trees to gather nuts I lie Galto- 
pithecus volans [kubin flying cat or flying lemur) is laiily common 
Bats of some twenty-five species have been registered, m central 
Sumatra they dwell in tliousands in the limestone eaves The 
Pteropus eduhs {kalong, flying fox) is to be met with almost evtiy- 
wlurc espeeiillj in the durian trees The tiger frequcnlly iiiakcs 
his presence felt but is seldom seen , he prefers to prowl 111 what the 
IMaliys cu-ll tiger weather that is dark, starless misty nights 
The clouded tiger or rimau bulu {helts macrosceli's) is also known, 
IS well as the Malay bear and wild dog Paradoxttrus n/usun^a 
( ' eoficc rat " of the Europeans) is only too abundant Tin 
Sumatran hare [Lepus neheheii) discovered m 1880 adds a second 
species to the Lepu<! mgricolli^ the only hare previously known in 
tlu Milav Archipelago The Mams 'javameus is tlu only ripre- 
scntative of the Ldentata Some 350 species of birds aie knowm, 
and the avifauna closely resembles that of the Malay PcnmsiiU 
and Borneo, including few peculiar species 

riora — Rank grasses {lalang glaga) which eovei great are is 
in Java have an even wider range in Sumatra desctndnig to witlun 
700 or 800 ft of sea-level, wherever i space m the forest is desired 
these aggressive grasses begin to take possession of the soil and 
if once thev are fully rooted the woodland has gieat difficult v in 
re establishing itself Among the orders more strongly icprcsi nted 
m Sumatra than in Java art the Dipterocarpaceao, Chrv sobalanaci ai , 
sclerocarp Myrtaceae, Melastomaeeae Begonias Ntpenthe 0\ di- 
daccae Mynsticac cac Ternstromiaceae Connaraeat Amyi idaceae, 
( yrtandraccae, Epaeridaccae and Erioc lulaeeae Many of the 
Sumatran forms which do not occur in Java jre found in (he Malay 
Peninsula In the norili the pine tree (/inus MerKusn) has 
advanced almost to the eijuator and in tlie south are a vinely of 
spt*cies characteristic of the Australian region The distribution 
i)f i^iecies does not depend on elevation to the samt extent as 
in Java where the horizontal /ones arc cleaily marked, and there 
appears to he a tenilencv of all forms to grow at lowir altitudes 
tnan in that island A remarkable feature of tlu Sumatran 
flora lb the great variety of trees that vie with e ich other m 
stature and beauty and as a timber- pi oducing country the 
isUnd ranks high even among the richlv wooded 1 iruls ot the 
archipelago Forest products- gums and resins of various sorts, 
such as gutta-percha -are valuable articles of export The pro- 
cess of reckless deforestation is perceptible in certain districts 
the natives often dcstroving a whole tree for a plank or rafter 
The principal cultivated plants apart from sugar canc and coftec 
are nee (in great variety of kinds) the coco-nut palm the areng palm, 
the areca and the sago palms mai/t yams and sweet potatoes , and 
among the fruit trees are the Indian tain irind pomegranate guava, 
papaw orange and lemon Even before the arrival of Europeans 
Sumatra was known for its pepper plantations , and these still form 
the most conspicuous feature of the south of the island For the 
foreign market coffee is th( most importantof all the crops the Padang 
districts being the chief seat of its cultivation Benzoin wasformeily 
obtained almost exclusively from Sumatra from tht Styrax benzoin 

Population — The following table gives the area and estimated 
population of the several political divisions of Sumatra and of 
the island as a whole (excluding the small part belonging to 
the Riouw-I ingga residenrv) — 


Div ision 

\rca in sq m 

Population 

1900 

Sumatra West Coast 

31,649 

1,527 297 

Sumatra East Cxiast 

35 312 

421,090 

Benkulen 

9 399 

162,390 

Lampong Districts 

11,284 

142 426 

Palembang 

53.497 

804,299 

Achin (Atjeh) 

20 471 

no 804 

Total 

161 012 

! 3,168 312 
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Of the total population, about 5000 are Europeans, 93,000 
Chinese, 2500 Arabs, 7000 foreigners of other nations, and the rest 
natives In 1905 the total population was given as 4,029,505 
The natives of the mainland of Sumatra are all of Malay stock 
(those of the north being the most hybrid), but it is doubtful 
to what extent Malay has here absorb^ pre-Malay blood The 
different tribes vary in language, customs and civilization 
No race of true Negrito type has been found The Kubus {q v ), 
a savage forest people of the highlands, were believed by some 
to be Negrito owing to the frizzled character of their hair, but 
it appears certain that they are Malayan The north of Sumatra 
IS occupied by the Achinese (see Achin) South of Achin and 
west of L ike foba is the country of the Battas (^ ) or Battaks 
In the hill-country south of the lake are two forest tribes, 
Orang-ulu and Orang-lubu, pure savages of whom practically 
nothing IS known, affiliated by most authorities to the Battas 
The plains east ot this territory are occupied by the Siaks, and 
farther south on the east coast are the Jambis, both Malays 
Above Padang are the several tribes of the prosperous and com- 
paratively civilized Menangkabos {qv)^ The Korinihis live 
among the mountains south of Padang, and farther south on 
the borders of Palemhang and Bcnkulen are the Rejangers, a 
pc( uliar tribe who employ a distinctive written character which 
they cut with a kris on bamboo or lontar The same character 
is employed by their immediate neighbours to the south, the 
Pasumas, who bear traces of Javanese influence^ In the extreme 
south are the Lampong people, who claim descent from the 
Menangkabos, but have also an admixture of Javanese blood 
Inc inhabitants of the islands west of Sumatra are of mixed 
origin Simalu is peopled partly by Achinese and partly by 
Menangkabo settlers they protes-) Mahomme danism but are 
pnctically sivagos Nils {qv) has an interesting native 
population, apparently of pre-Malayan origin, and the Mentawi 
islands {qv) are inhabited by a race generally held to be a 
Polynesian settlement which has escaped fusion with Malayan 
stock As re girds education and the spread of Christianity 
among the natives, the west coist division is far in advance 
of the rest of the island Here about 32,000 natives profess 
Christianity and there are about 300 schools, elsewhere schools 
are comparatively few and the adhesion to Christianity very 
slight 

Adminiiityativs Divii>ions and Towns — In the west coast lands 
European influence fertile soil comparatively good roads agricul- 
ture timber and coallields have created populous settlements on 
tiic coast at Bad ing (tne capital of the west coast with ^5 158 inhabi- 
tants in 1897 of whom 10^0 were Europcuis) Pnaman, Natal 
Ayer Baiigis Siboga Siiigkel and also on the plateaus at Fort do 
Kock Piyokomlxj lathe east coast lands it is only at the 

mouths ot nvors — Palembang at the mouth of the Musi, with 53 000 
inhabitants and Med in in Dell the residence of the highest civil 
and military oflieials of the e ist co ist in which a fine government 
house has been Greeted — that considerable centres of population are 
to bo found Nine tCiiths of the natives of biimatra live by agri- 
culture the rest by cattle rearing fishing navigation, and, last but 
not least, from the products of the forests , they are therefore 
little eoneentritcd m towns 

The Dutch government of the west coast, extending along the shore 
of the Indian Ocean from 2® 53^ N to 2® 25' b comprises the 
residencies of the Pa laiig lowlands, Tapanuli and the Padang 
highlands The governor his his residence at Padang which 
lb also the capibil of the lowlinds residency Padang Sidempuan, 
the chief town of Tapanuli, lies inland, south of Mt Lubu Haja The 
town of Silxiga has consider ible commercial importance the bay 
on wbieh it stands being one of the finest in all Sumatra Bukit 
Tinggi or as it is commonly called Fort de Kock, is the capital 
of tlie residency of the Padang highlands To tlie government of 
the west Coast belong the following islands bimalu, Banyak 
Islands a small limestone group, well wooded and sparsely peopled, 
Nias, Batii Islands (Pulu Pini Tana Masa Tana Bala Ac), 
Mcntawi and Pegeh or Nassau Islands The residency of Benkulen 
(» e Bang Kulon west coast ") hes along the west coast from the 
southern extremity of the west coast government to the south- 
western end of the island The capital, Bcnkulen, is on the coast 
near Pulu Tiku, or Rat Island, in a low and swampy locality, and 
on an open roadstead This was the chief establishment possessed 
by the British East India Company in Sumatra Among other 
notewortliy places are Mokko-Mokko, with the old British fort 
Anna. Pasar Bintuhan, and Lais (Laye), the former seat of the 
lk*itish resident 
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The residency of the Lampong distncts is the southernmost 
m the island being separated from Palembang by the Masuji River 
It IS partly mountainous, partly so flat as to be under water in the 
rainy season The more important places are felok Betong, chief 
town of the residency Mcnggala (with a good trade) Gunung bugi 
Sukadana Tanjong Karan g and Kota Agung 

The residency of Palembang consists of the former kingdom of 
this name and various districts more or kss dependent on that 
monarchy Between the mainland dependency of the Riouw 
Lingga residency and the residency of Palembang hes Jambi an 
extensive sultanate of which a portion belongs to the residency ot 
Palembang as a protectorate, the sultan ha\ ing in his capital (also 
called Jambi) a Dutch ‘ comptroller " who represents the resident 
of Palembang , another portion is claimed by a quasi independent 
sultan who reigns in the interior Of this interior very little was 
known until the scientific expedition despatched by the Dutch 
Royal Geographical bociety towards the end of the 'seventies but 
in 1901 an armed Dutch expedition, necessitated by frequent dis 
turbances, penetrated right into the Jambi hinterland the Gajo 
districts where until then no European hail ever trod The town ol 
Palembang is a Urge place on the river Musi, with 50,000 inhabitants 
(2500 Chinese), extensive barracks hospitals <lc , a mosque (1740) 
considered the finest in the Dutch Indies and a traditional tomb 
ot Alexander the Great The rcsidcney of Riouw which embraces 
miny hundreds ol islands great and small also includes a portion 
ot the Sumatra mainland between the residencies of Palembang to 
the south and the east coast of Sumatra to the north Ihis is the 
old kingdom of Indragin and hes on either hand of the nver 
of that name 

The residency of the cast coast was formed in 1873 of the terntorv 
of Siak and its dependencies and the state of Kampar It includes 
perhaps the richest and I est developed districts of northern Sumatra 
namely, Deh (with an assistant resident) Langkat Serdang &c — 
districts little known in 1873, but by the beginning of the 20th 
century famous among the chief tobacco producing countries in the 
world Belawan is the h irl our to Dcli out the capital is Medan 
where the sultan and the Dutch resident reside Belawan is 
connected with Medan ly a railwav constructed before 1890 by a 
private company almost entirely dependent for its earnings u^n 
the numerous tobacco plantations several of which belong to 
Bntish coiporations The plantation labourers are almost entirelv 
rlien coolies largely Chinese and the Malays are comparatively few 
in number The tobacco plantations of British Nortn Borneo were 
nearly all started by planters from Deh 

The government of Aehm {q v ) ocenpits the northern part of thi 
island No little progress has been made by the Dutch even in this 
war-ridden terntorv^ There is a railvvay in the lower valley of the 
Achin River connecting the capital Kotaraja and neighbourhood 
with Olehlch a good free port with ?n active trade, earned on by 
numerous steamers both Dutch and foreign Fdi on the north east 
coast with another harbour is capital of a sultanate which formerW 
owed allegiance to the sultan of Achin but has formed a political 
division of the government of Achin since 1889 when an armed 
expedition restored order Edi is a centre of the still extensive 
pepper trade earned on mainly with the Chmese at Singapore and 
Penang which islanil f ices bdi 

Products and /tn/iz — b orests and natural vegetation cover 
a much larger jiart of Sumatra than of Java Whereas in Java 
hill timber on the mountains keeps to altitudes of not less than 
3000 ft the tell timber on the mountains ot bumatia commonly 
descends below 1000 ft and in many cases right dow'n to the coast 
In Sumatra as m Java the vegetation of the lowlands up to nearlv 
1000 ft IS distinct from the vegetation of the mountain slopes and 
plateaus from that elevation up to 4000 ft and over The principal 
exports from all the regencies alike are black and white pepper 
bamboo {rota 7 }) gums caoutchouc conra nutmegs mace and 
gambir From the west coast and Palembang coffee is also 
exported, and from Deh tobacco The system of compulsory 
cultivation of coffee was abolished in Sumatra m 1908 

Sumatra possesses various kinds of mineral wealth Gold occurs 
in the central region where it is worked at a profit and it has also 
been worked in the Menangkabo district and the interior of Padang 
Tin IS known especially m Siak Copper has been worked in 
the Padang highlands (most largely in the distnct of Lake Singkara) 
and at Muki in Achin Iron is not infrequent The most important 
mineral economically, however is coal Coal seams exist in the 
Malabuh valW (Achin) in the Smamu valley and on both sides of 
the Ombilin River, the Ombilin field was brought into especial 
notice by D D Veth of the 1877--79 expedition The production 
of this field increased from 1730 tons m 1892 to 78,500 metric tons 
in 1899 The profit on the working which is carried on by the state 
IS shght Lignite of good quality is found m seven! localities 
The production of petroleum began to be strongly developed towards 
the close of the 19th century, on the Lepan River in I^^ngkat 
it mounted from 362,880 gallons in 1891 to 20 1 41 000 gallons in 

1899 Muara Emm in Palembang also produces petroleum Perlak 
formerly a tributary state of Achm and now a political division of 
the Achm government has liecoinc one of the chief centres of the 
petroleum industry The crude oil is conveyed in pipes to Aru Bay 
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on the east coast, and rthncd in the island of Sembilan Arsenic, 
saltpetre, alum, naphtha and sulphur may be collected in the volcanic 
districts A systematic mineralogical survey has been undertaken 
in central Sumatra 

Roads and Railways — In the west, with its lonf' line of coast and 
numerous valleys the transport of coffee has induced the construe 
tion of very good roads as lar as the Lake of Toba owing to the 
want of navigable rivers There is a railw'ay count cting not only 
the coalfields of the Ombilin valley with Padang but also the 
Ombilin nver and the Lake of Singkari with the most productive 
and densely populated plateaus and valleys north ana south of 
the line of the volcanoes Smgalang Mcrapi and Sago A second 
railway in the district of Dch connects the inland plantations with 
the coast, and there is another as already indicated, in the lower 
Achm valley Good roads traverse the broad plains of Benkulen, 
Palcmbang and the Lampong districts 

History — As far as is known, Sumatran civilization and culture 
are of Hindu origin, and it is not improbable that the island 
was the first of all the an hipelago to receive the Indian immi- 
grants who played so important a part m the history of the 
region Certain ins(riptions discovered in the Padang high- 
lands seem to certify the existence m the 7th century of a power- 
ful Hindu kingdom in Tanah Da tar, not far from the site of 
the later capital of Menangkabo In these inscriptions Sumatra 
IS called the “ first Java The traces of Hindu influence still 
to be found in the island are extremely numerous, though far 
from being so important as those of Java There are rums of 
Hindu temples at Butar in Deli, near Pertibi, on the Panbi 
river at Jambi, m the interior of Palembanp above Lahat, and 
in numerous other localities One of the principal Hindu rums 
IS at Muara Takus on the Kampar river The buildings (includ- 
ing a stupa 40 ft high) may possibly date from the nth century. 
At Pagar Rujung are several stones with inscriptions m Sanskrit 
and Menangkabo Malay Sanskrit words occur in the various 
languages spoken in the island, and the Ftcus religto^a, the sacred 
tree of the Hindu, is also the sacred tree of the Batta^ At a 
later period the Hindu influence in Sumatra was strengthened 
bv an influx of Hindus from Java, who settled in Palembang, 
Jambi and Indragin, but their attachment to Sivaism prevented 
them from coalescing with their Buddhist brethren in the north 
In the 13th century Mahommedanism began to make itself felt, 
and in course of time took a firm hold upon some of the most 
important states In Menangkabo, for instance, the Arabic 
alphabet displaced the Kavi (ancient Javanese) character 
previously employed Native chronicles derive the Menangkabo 
princes from Alexander the Great, and the Achincse dynasty 
boasts Its origin from a missionary of Islam The town of 
Samudera was at that period the seat of an important principality 
in the north of the island, whose current name is probably a 
corruption of this word There is a village called Samudra 
near Pasei which possibly indicates the site 
Sumatra first became known to Europeans through the 
Portuguese, Diogo Lopes de Sequeira, in 1508 The Portuguese 
were the first to establish trading posts on the island, but at 
the end of the century they were driven out by the Dutch At 
this time the most powerful native state in the island was Achm 
(q V ) Elsewhere Dutch sovereignty was gradually extended — m 
1664 over Indrapura, in 1666 over Padang, until by 1803 it 
was established over much of the southern part of the eastern 
lands, including Palembang Meanwhile, m 1685 the British 
had acquired a footing in Benkulen, and between them and the 
Dutch there was always much jealousy and friction until m 
1824 a treaty was made under which the British vacated Sumatra 
in favour of the Dutch, who reciprocated by giving up Malacca 
In May 1825 Benkulen was taken over from the British In 
the second half of the 19th century the Dutch found a succession 
of armed expeditions necessary to consolidate their power 
Thus m 1851 a revolt was suppressed in Palembang, and an 
expedition was sent to the Lampong districts In 1853 Raja 
Tiang Alam, ringleader of the revolt in Palembang, surrendered 
In 1858 an exp^ition was sent against Jambi, the sultan was 
dethroned and a treaty made with his successor In i860 
Rtjang was added to the Palembang residency In 1863 there 
was an expedition against Nias, and m 1865 another against 
Asahan and Serdang (east coast) In 1873 war was declared 


against Achm In 1876 there was an expedition against Kota 
Jutan (east coast) and the emancipation of slaves was carriea 
out on the west coast In 1878 Benkulen was made a residency, 
and the civil administration of Achm and dependencies was 
entrusted to a governor From 1883 to 1894 the government, 
with t^e help of missionaries, extended its authority over the 
south-east and south-west of the island, and also over some of 
the lands to the east and north of Toba Lake, including the 
districts of Toba, Silindong and Tanah Jawa, and m 1895 over 
the southern part of the peninsula of Samosir in Toba lake 
Its jurisdiction was also extended over Tamiang, till then the 
northern frontier of the Dutch east coast of Sumatra By 
military expeditions (1890-95) the Dutch influence on the 
Batang Hari, or Upper Jambi, was increased, as also m 1899 m 
the Lima Kotas ^ in central Sumatra, included within the territory 
of Siak The war m Achm did not materially retard the develop- 
ment of Sumatra, and although the titular sultan of Achm 
continued a desultory guerrilla warfare against the Dutch in 
the mountainous woodlands of the interior, the almost inacces- 
sible Pasei country, really active warfare has long ceased All 
along the mam coasts of the former sultanate of Achm military 
posts have been established and military roads constructed 
even m Peclir, on the north coast, until 1899 the most activeK 
turbulent centre of resistance of the sultan’s party, and still 
later only pacified m parts, Dutch engineers were able to build 
a highway to connect the west with the east coast, and other 
works have been successfully carried out. Practically the whole 
of the island is now more or less explored and under control 

The literature dealing with Sumatra is very extensive Of tlu 
older works the best known is W Marsel en History of Sumatia 
(London, 1811) A full list of other older authorities will be found 
in P J Veth's AardnFiskundig Woordenboek van Nederl Indit 
(1809) Among later works one of great importanee is Midden 
Sumatra Reizen en Onderzoektneen der Sumatra Expeditte, 1877- 
/87 <p (Leiden 1881 sqq ), edited by P J Veth See also Brau dt 
Saint- Pol Lias lie de Sumatra (Pans 1884) , E B Kielstra, Deschri) 
vingvan der Atjeh Oorlog (1885-1886), and Sumatras West Kust van 
1819-1825 ' in Bi'jd tot Land , <!>c , Kunde (1887) , on the history of 
Palcmbang west coast and the war in Achm in Indisch mihtair 
(1886-1889) , Ti'jdschr hat Gen (1887-1892) For topo 
graphy and geology, see R Fennema, “ Topographische cn gcolo 
gische Beschnjving van he t Noorde Ijjk gcdeelte Westkust " 
Jaath V het M\']nwezen (1887), RDM Verbeek, Topographische 
en geologtsche Beschrtjvtng van een Dtel van Sumatra's Westhust 
with atlas (Batavia, 1883) , similar work dealing with ^outh Sumatra 
Jaarb v het Mijnwezen (1881) and Supplement (1887) W Volz 
' Bcitragc zur geologise ficn Kenntniss von Nord Sumatra Zeitschr 
deutsch geol Gesell (1899), vol li , H Bucking, " Zur Gcologi 
von Nord- und Osl-Sumatra " Samml geol Retchs-Mus ist series, vol 
viii , with map and five plates (Leiden, 1904) , D J Erb, “ Beitragi 
zur Geologic und Morphologic der sudlicheii West Kuste von 
Sumatra,” Z Ges E Berlin (1905), J F Hoekstra Die Oro- und 
Hydrographte Sumatras (Groningen 1893), J W Ijzerman, &,c 
Dwars door Sumatra Tocht van Padang naar Siak (Haarlem, 1895) » 
A Maas Quer durch Sumatra (Berlin, 1904) , E Otto, Pfianzen- und 
Jagerleben auf Sumatra (Berlin, 1903) , B Hagen, “ Die Gajo Lander ” 
Jahresb Frankfurter V G ,lxvi , Ixvii (1901-1903) Climate J P van 
der Stok, Regenwaarnemtngen and Atlas of Wind and Weather 
(Batavia 1897) Consult further Ti'jd Aar dr Gen Ttjd Batav 
Gen , Jaarb van het Mijnwezen, and Koloniale Verslagen, passim 
(See also Malay Archipelago ) 

SUMBA (Tjendana, or Sandalwood), one of the Lesser Sunda 
Islands m the Dutch East Indies, lying south of Flores, frexn 
which It IS separated by Sumba strait, about 10° S, 120® F 
It has an area of about 4600 sq m , consists of a plateau with 
an extreme elevation of about 3300 ft , and appears to be 
composed mainly of sedimentary rocks It has a large Malay 
population (estimated at 200,000) Some trade is carried on 
in cotton, ponies, edible birds’ nests, tortoiseshell, &c , mainly 
by Bugis and Arabs, the chief centre for which is Waingapu or 
Nangamessi on the north-east coast Sumba is included m 
the Dutch residency of Timor, together with the lesser island 
of Savu, to the east From this last island the sea is enclosed 
by Timor, Sumba and the islands between them, and Flores 
and the chain of islands east of it is called the Savu Sea 

* *' Kota ” means settlement or township, and a great many 
distncts have been named from the number of kotas they cx)ntain , 
e g the VIT Kotas, the VIII Kotas, &c 
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SUMBAWA (Dutch Soernbawa), one of the Little Sunda islands 
in the Dutch East Indies, east of Lombok, from which it is 
separated by the narrow Alas Strait It has an area of 4300 
sq m , or, including the neighbouring islands, 5240 sq m The 
deep bay of Sale or Sumbawa on the north divides the island 
into two peninsulas, and the isthmus is further reduced by the 
narrower Bay of Chempi on the south The eastern peninsula 
i>5 deeply indented on the north by the Bay of Bima Four 
mountain chains cross the island in a west to east direction 
Ihe northern, as in Bah and Lombok, is of volcanic origin 
r imbora, forming a minor peninsula east of Sumbawa Bay, 
IS said to have lost a third of its elevation in the eruption of 
1815, but is still 9055 ft high In the southern chain is found 
a limestone formation analogous to that in Bah, Lombok and 
Java Between these two chains are round hills consisting of 
lavas or sometimes of vole anic tuffs, covered with the long silvery 
grass which also clothes vast prairies in Java and Sumatra 
There arc no navigable streams The climate and productions 
are not unlike those of Java, though the rams are heavier, the 
drought more severe, and the fertility less Sulphur, arsenic, 
asphalt and petroleum exist The natives live solely by agri- 
culture But out of a total population of about 75,000 there 
are 11,000 foreigners, living mostly by trade and navigation 
The natives consist of Sumbawans proper, a people of Malayan 
stuck, of Buginese and Macassar immigrants, and of wild tribes 
of the mountains of w^hom nothing is known Mahommedanism 
prevails throughout the island, except among the mountain 
tribes 

Polilioally Sumbawa, with its four independent states, belongs 
to the confederated states of the government of Celebes and its 
dependencies, a situation to be explained by the fact of the old 
supremacy of the Maeassaresi over Sumbawa Flores and Sumba 
The indepciuknt states are Sumbawa proper Dompo Sangar and 
Bima Two other stites on the northern extremity of the island 
were St) far devastated by tlie Tambora eruption of 1815 tliat their 
Territory after lying foi long uninhibited was in 1866 divided 
'x tween Dompo and Sangar Sumbawa proper occupies the 
uebtem peninsula The residence of the sultan is Sumbawa on the 
north coast It is surrounded with a palisade and ditches The 
uihabibints ol this state employ sometimes the Malay and sometimes 
the Macassar character in writing A considerable trade is earned 
on in the export of horses buffaloes goats, dinding (dried flesh) 
skins, birds nests wax ncc, katyang sappanwood dc Sumbawa 
entered into treaty illations with the Dutch East India Company 
in 1O74 Dompo is the western half of the eastern peninsula The 
capital of the st ite Dompo lies in the heart of the country on a 
stream that falls into Chempi Bay Bada the sultan’s residence, 
IS farther west Sangar occupies the north-western promontory 
of the island and Bima the extreme east Bima or Bodjo the duel 
town of the latter state, lies on the east side of the Bay of Bima , it 
has a stone-walled palace and a mosque as well as a Dutch fort 

bee Zollinger “ Soembawa ” in Verhandelingen van het Batav 
(>enootschap xxiii , Ligtvoet, “ Anteekeningen betreffende den 
t'conomischen Toestand en do Ethnographie van Skiembawa,” in 
1 1'idschf Bat Gen xxiii 

SUMBUL, or Sumbal, also called Musk Root, a drug occasion- 
ally employed in European medical practice It consists of 
the root of Ferula ^umbul, Hook , a tall umbelliferous plant 
found in the north of Bokhara, its range apparently 
extending beyond the Amurw It was first brought to Russia 
m 1835 as a substitute for musk, and in 1867 was introduced 
into the British pharmacopoeia The root as found m com- 
merce consists of transverse sections an inih or more in 
thickness and from i to 3 or more inches in diameter It has 
a dark thin papery bark, a spongy texture, and the cut surface 
IS marbled with white and blackish or pale brown, it has a 
musky odour and a bitter aromatic taste The action and 
uses of the drug are the same as those of asafetida {qv) It 
owes Its medicinal properties to a resin and an essential oil 
Of the former it contains about 9 % and of the latter ^ % 
The resin is soluble in ether and has a musky smell, which is 
not fully developed until after contact with water 

Under the name of East Indian sumbul, the root of Dorema 
ammontacum, Don , has occasionally been offered m English com- 
merce It IS of a browner hue, has the taste of ammoniacum, and 
gives a much darker tincture than the genuine drug, it is thus 
easily detected. The name “ sumbal (a word of Arabic origin, 


signifying a spike or ear) is applied to scvcial ii igrant rcxits m the 
East the principal being Nardostachys jatamansi DC (see Spiki 
nard) Wc^t African sumbul is the root of i spccics of Cyperus 

SUMER AND SUMERIAN The Babylonian name Shumcr 
was used in the cuneiform inscriptions together with Akkad, 
Mz mat Shumen u Akkaai, ‘land of S and A,” to denulc 
Babylonia m general ( tt Akkad) In the non-St mitic ideo- 
graphic documents the equivalent for Shumer is Kengt, which 
seems to be a combination of ken, “ land ” -}- gi, “ reed, ’ 
t e “ land of reeds,” an appropriate designation for Babylonia, 
which ’s essentially a district of reedy marshes formed b> tin 
Tigris and Euphrates It was formerly thought that Shumer 
was employed especially to denote the south of Babylonia, 
while Akkad was used only of the north, but this view is no 
longer regarded as tenable It is more probable tint the expres- 
sion Shumer designated the whole of Babylonia in much the 
same manner as did Akkad, and that the two words “ Shumer 
and Akkad ” were used together as a comprehensive term 
That Shumer actually did mean all Babylonia appears evident 
from the biblieal use of Shinar Shumer to deseribe the distriet 
which contained the four chief Babylonian cities, viz Babel, 
Freeh, Accad and Calneh (Gen x 10), which, according to thi 
Old Testament aecount, constituted the beginnings of Nimrod’s 
kingdom The identity of Shinar and Shumer is also demon 
strated b> the Septuagint rendering of Shinar in Isaiah xi ii b\ 
“ Babylonia ” In short, there can be no doubt that the biblical 
name Shmar was prai tu ally equivalent to the mat Shumen u 
Akkadi = non-Semiti( Kengt-Un of the Babv Ionian inscriptions 
Furthermore, the fact that the Syriac = Shmar was 

later used to denote the region about Bagdad (northern Baby- 
lonia) does not necessarily prove that Shinar Shumer meant 
only northern Babylonia, because, when the term Senar was 
applied to the Bagdad district the great southern Babylonian 
civilization had long been forgotten and “ Babylonia ” realK 
meant only what wt now know as northern Babylonia 

The actual meaning of the word Shumer is uncertain Di 
T G Pinches has pointed out ^ that Shumer may be a dialectic 
form of an as yet unestablished non-Semitic form, Shenger, 
just as the non-Semitic word dimmer, “ god,” is equivalent to 
another form, dingtr Others have seen in the ancient Babv^ 
Ionian place-name Gtr-su an inversion of Su-gtr = Su-ngir, 
which has also been identified with Shumer In this connexion 
HommeTs theory ^ should be mentioned, that the word Shumer 
was a later palatalization of Kt-tmgtr, land of Imgir ” = Sin- 
tmgir, subsequently Shingi with palatalized k ^ sh and elision 
of the final r The form tmgir (tmgur), however, as a place-name 
for Babvlonia is uncertain All that can be said at present about 
this difficult etymology is that m the non-Semitic Babylonian 
the medial m represented quite evidently an indeterminate nasal 
which could also be indicated by the combination wg Hence 
we find Shumer, probablv prononuced Shuwer, with a sound 
similar to that heard to-dav in the Sco»^tish Gaelic word lamh, 
“ hand ”, viz a sort of nasalized w This gave rise to the later 
inaccurate forms Greek, Senaar , Syriac, Senear , and biblical 
Hebrew, Shinar = Shingar 

The so-called “ Sumerian problem,” which has perplexed 
Assynologists for many years, may be briefly stated as follows 
In a great number of Babylonian inscriptions an idiom has long 
oeen recognized which is clearly not ordinary Semitic m character 
This non-Semitic system, which is found, in many instances, 
on alternate lines with a regular Semitic translation, in other 
cases in opposite columns to a Semitic rendering, and again 
without any Semitic equivalent at all, has been held by one 
school, founded and still vigorously defended by the distinguisheu 
French Assynologist, Joseph HaUvy, to be nothing more than 
a priestly system of cryptography based, of course, on the then 
current Semitic speech This cryptography, according to some 
of the Hal^vyanb, was read aloud in Semitic, but, according to 
other expositors, the system was read as an “ ideophonic,” 
secret, and purely artificial language 

The opposing school (the bumensts) insists that these 
' Hastings’s Diet BiUe, iv 503 2 Ibid 1 224b 
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non-Semitic documents were evidently in an agglutinative 
language, naturally not uninfluenced by Semitic elements, but 
none the less essentially non-Semitie in origin and fundamental 
character Scholars of this opinion believe that this language, 
which has been arbitrarily called “Akkadian ” in England and 
“ Sumerian ’’ on the European continent and in America, was 
primitively the speech of the pre-Semitie inhabitants of the 
Euphratean region who were conquered by the invading Semites 
1 hese invaders, according to this latter view , adopted the religion 
and culture of the conquered Sumerians, and, consequently, 
the Sumerian idiom at a comparatively early date began to 
be used exclusively in the Semitic temples as the written vehicles 
of religious thought in much the same way as was the medieval 
Latin of the Roman Church The solution of this problem is 
of vital importance in connexion with the early history of 
man’s development in the Babylonian region 

The study of the Sumerian vocabulary falls logically into three 
divisions These are (1) the origin of the cuneiform signs, 
(2) the etymology of the phonetic values, and (3) the elucidation 
of the many and varied primitive sign-mcanings 

Previous to Professor rriednch Delit/sch’s masterly work on 
the origin of the most ancient Babylonian s>stem of writing,* 
no one had correctly understood the facts regarding the be- 
ginnings of the cuneiform system, which is now generally recog- 
nized as having been originally a pure picture writing which 
later developed into a conventionalized ideographic and s> liable 
sign-list In order to comprehend the mysteries of the Sumerian 
problem a thorough examination of the beginning of every one 
of these signs is, of course, imperative, but it is equally necessary 
that every phonetic Sumerian value and word-combination 
be also studied, both in connexion with the equivalent signs and 
with other allied phonetic valuc'^ This etymological study 
of Sumerian is attended with incalculable difficulties, because 
nearly all the Sumerian texts which wc possess are written in 
an idiom vvhrch is quite evidently under the influence of Semitic 
With the exception of some very ancient texts, the Sumerian 
literature, consisting largely of religious material such as hymns 
and incantations, shows a number of Semitic loanwords and 
grammatical Semitisms, and in many cases, although not always, 
IS quite patently a translation of Semitic ideas by Semitic^riests 
into the formal religious Sumerian language Professor Paul 
Haupt may be termed the father of Sumerian etymology, as 
he was really the first to place this study on a scientific basis 
in his Sumerian Family Laws and Akkadian and Sumerian 
Cuneiform Texts - It is significant that all phonetic and gram- 
matical work m Sumerian tends to confirm nearly every one 
of Haupt’s views Professors Peter Jensen and Zimmern have 
also done excellent work m the same field and, together with 
Haupt, have established the correct method of investigating 
the Sumerian vocables, which should be studied only in relation 
to the Sumerian literature Sumerian words should by no means 
be compared with words in the idioms of more recent peoples, 
such as Turkish, in spite of many tempting resemblances ^ 
Until further light has been thrown on the nature of Sumerian, 
this language should be regarded as standing quite alone, a 
prehistoric philological remnant, and its etymology should be 
studied only with reference to the Sumerian inscriptions them- 
selves On the other hand, grammatical and constructional 
examples may be cited from other more modern agglutinative 
idioms, m order to establish the truly linguistic character of 
the Sumerian peculiarities and to disprove the Hal6vyan 
contentions that Sumerian is really not a language at all * 

It is not surprising that Hal6vy’s view as to the cryptographic 
nature of Sumerian should have arisen In fact, the first 
impression given bv the bewildering labyrinth of the Sumerian 

^ Die Enistehung des altesten Schrtftsy stems oder der Ursprung der 
Keilschri/tzeichen (Lcc^zig 1897) 

“ Die sumertschen ramthengesetze (1879) Die akkadische Sprache 
(Berlin 1883) Akkadische und sumertsche Keilschvifttexte (Leipzig 
1881) See especially his Sumerian grammar in this latter work, 
PP^ n3-i47 

Cf A II Sayce's interesting article in Philological Society 
(1877-1878) pp 1-20 

^ Prince Materials for a Sumerian Lexicon pp 18, 21 


word-list is the conclusion that such a vocabulary could never 
have arisen in a regularly developed language For example, 
any one studying Brunnow’s List ^ will find the same sign denot- 
ing pages of meanings, many of which have apparently no con- 
nexion with any other meaning belonging to the sign m question 
A gre^t multiplicity of meanings is also attributed, apparently 
quite arbitrarily, to the same sign, sound-value or word In 
these instances, however, we can explain the difficulty away 
by applying that great fundamental principle followed by the 
Semitic priests and scribes who played with and on the Sumerian 
idiom, and in the course of many centuries turned what was 
originally an agglutinative language into what has almost 
justified Hal6vy and his followers m calling Sumerian a cr) pto- 
graphy This principle is that of popular etymology, 1 1 of 
sound-association and idea-association which has brought 
together in the word lists many apparently quite distinct 
meanings, probably pnmarilv for purposes of mnemonic aid 
The present writer m his MaUnah for a Sumerian Lexicon has 
mentioned this ruling phenomenon again and again K very 
few examples, however, will suffice here Thus the word 

= the sign RAM = rdmu, “ love ” (proper meaning) is 
associated with lamdmu, “ to roar,” for phonetic reasons only 
The word a — the sign A — “ water ” (original meaning) can 
indicate anvthing whatever connected with the idea moisture 
Thus, fl = “ water, moisture, weep, tears, inundate, irrigate,” &c 
The word a can also mean “ shining, glistening,” an idea 
evidently developed from the shining rippling of water Note that 
in Turkish su means both “ water ” and “ the lustre of a jewel,” 
while m English we speak of “ gems ot the first water ’ The 
combination a-md-tu, literally “ water enter ship,” means ahubu, 
“ deluge,” ordinarily, but in one passage a-ma^tu is made the 
equivalent of shabubu, “ flame,” a pure pun on abubu, “ dtluge ” 
Examples of this, the leading principle which was followed by 
the framers of the Sumerian system, might be cited tilmost 
ad infimiurn 

hacts of this character taken by themselves would perhaps 
be sufficient to convince most philologists that in Sumerian we 
have an arbitrarily compounded cryptography just as Hal6vy 
believes, but these farts cannot be taken by themselves, as the 
evidences of the purely linguistic basis of Sumerian are stronger 
than these apparent proofs of its artificial character 

Briefly considered there are six most striking proofs that the 
Sumerian was based on a primitive agglutinative language 
These may be tabulated concisely as follows — 

I Sumerian presents a significant list of internal phonetic 
variations which would not have been possible in an arbitrarily 
invented language Thus, taking the vowels alone, e a hy 
the principle of umlaut Hence, we find th^ words ga and ge^ 
a and e for the same idea respectively The vowel i could 
become e as de — di, &c Consonantal variation is most 
common Thus, b = m, as barun — marun Compare the 
modem Arabic pronunciation Maalbek for Baalbek Perhaps 
the most interesting of these consonantal interchanges is that 
occurring between n and the sibilants sh and z, ner — shcr, 
na = za, which by some scholars has been declared to be pho- 
netically impossible, but its existence is well established between 
the modem Chine^^e colloquial idioms For example, Pekingese 
zhen, Hakka nytn, Fuchow nong, Ningpo zhing and nying, 
Wonchow zang and nang all = “ man ” This demonstrates 
beyond a doubt the possibility of a strongly palatalized n 
becoming a palatal sibilant or vice versa, between which 
utterances there is but a very slight tongue movement 

The discussion of these phenomena brings us to another point 
which precludes the possibility of Sumerian having been merely 
an artificial system, and that is the undoubted existence in this 
language of at least two dialects, which have been named, 
following the inscriptions, the Eme-ku, “ the noble or male 
speech,” and the Eme-sal, “ the woman’s language ” The 
existence and general phonetic character of the “ woman’s 
language ” were first pointed out by Professor Paul Haupt, 

‘‘RE Brunnow, A Classified List of all Simple and Compound 
Ideographs (1889) 
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who Cited, for example, the following very common mterdia- 
lectic variations Emt-ku gtr = Eme-sal inerts “ foot ”, Eme-ku 
ver = Eme-sal sher^ “ ruler ”, Eme-ku duga = Eme-sal zeba, 
“ knee,” &c Such phonetic and dialectic changes, so different 
from any of the Semitic linguistic phenomena, are all the more 
valuable because they are set before us only bv means of Semitic 
equivalents Certainly no cryptography based exclusively on 
Semitic could exhibit this sort of interchange 

It should be added here m passing that the geographical 
or tribal si|jnificance of these two Sumerian dialects has never 
been established There can be no doubt that Eme-sal means 
“ woman’s language,” and it was perhaps thus designated 
because it was a softer idiom phonetically than the other dialect 
In It were written most of the penitential hymns, which were 
possibly thought to require a more euphonious idiom than for 
example, hymns of praise It is doubtful whether the Eme-sal 
was ever really a woman s language similar m character to that 
of the Canb women of the Antilles, or that of the Eskimo women 
of Greenland It is much more likely that the two dialects were 
thus designated because of their respectively harsh and soft 
phonetics ^ 

2 Sumerian has a system of vowel harmony strikingly like 
that seen in all modern agglutinative languages, and it has also 
vocalic dissimilation similar to that found in modern Finnish 
and Esthonian Vocalic harmony is the internal bringing 
together of vowels of the same class for the sake of greater 
euphony, while vocalic dissimilation is the deliberate insertion 
of another class of vowels, m order to prevent the disagreeable 
monotony arising from too prolonged a vowel harmon> Thus, 
in Sumerian we find such forms as numunmb-bi “ he speaks 
not to him,” where the negative prefix nu and the verbal prefix 
mun are in harmony, but m dissimilation to the infix mb, “ to 
him,” and to the root bi, “ speak,” which are also in harmony 
Compare also an-sud~dam, “ like the heavens,” where the ending 
dam stands for a usual dim, being changed to a hard dam under 
the influence of the hard vowels in an~^ud 

^ Sumerian has only postpositions instead of prepositions, 
which occur exclusively in Semitic In this point aKo Sumerian 
is in accord with all other agglutinative idioms Note Sumerian 
C’da, ” in the house ” (e, “ house,” -f da, “ in,” bv dissimilation), 
and compare Turkish ev, “ house,” de, “ in,” and evde, “ in the 
house ” 

4 The method of word formation in Sumerian is entirely non- 
Scmitic in character For example, an indeterminative vowel, 
a, e, t or u, may be prefixed to any root to form an abstract, 
thus, from me, “speak,” we get e-me, “speech”, from ra, 
“ to go,” we get a-ra, “ the act of going,” &c In connexion 
W'th the very complicated Sumerian verbal system 2 it will 
be sufficient to note here the practice of infixing the verbal 
object which is, of course, absolutely alien to Semitic This 
phenomenon appears also in Basque and in manv North 
American languages 

5 Sumerian is quite devoid of grammatical gender Semitic, 
on the other hand, has grammatical gender as one of its basic 
principles 

6 Furthermore, m a real cryptography or secret language, 
of which English has several, w'o find only phenomena based 
on the language from which the artificial idiom is derived 
Thus, in the English “ Backslang,” which is nothing more than 
ordinary English deliberately inverted, in the similar Arabic 
] irgdn used among school children in Syria and in the Spanish 
thieves’ dialect, the principles of inversion and substitution 
plav the chief part Also in the curious tinker’s “ Thary ” 
spoken still on the English roads and lanes, we find merely 
an often inaccurately inverted Irish Gaelic But in none of 
these nor m any other artificial jargons can any grammatical 
development be found other than that of the language on which 
they are based 

7 All this IS to the point with regard to Sumerian, because 
these very principles of inversion and substitution have been 

^ Prince Materials for a Sumerian Lexicon, p 14 

* Ibid pp 20-34 
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cited as being the basis of many of the Sumerian combinations 
Deliberate inversion certainly occurs in the Sumerian documents, 
and It is highly probable that this was a priestl) mode of writing, 
but never of speaking, at any rate, not when the language was 
in common use It is not necessary to imagine, however, that 
these devices originated with the Semitic priesthood It is 
quite conceivable that the still earlier Sumerian priesthood 
invented the method of orthographic inversion, which after 
all IS the very first device which suggests itself to the primitive 
mind when endiavouring to express itself in a manner out of the 
ordinary For example, evident Sumerian inversions are Gibil, 
“ the fire god,” for Btl-gt, ushar for Sem sharru, “ king,” &c 

It IS, moreover, highly probable that Sumerian had primitively 
a system of vok e-tones similar to that now extant in Chinese 
Thus, we find Sumerian ab, “dwelling,” “^ea”, ab, “road,” 
and ~ab, a grammatical suffix, which words, with many others of 
a similar character, were perhaps originally uttered with different 
voice-tones In Sumerian, the number of conjectural voice- 
tones never exceeds the possible number eight 

It IS also ( lear that Sumerian was actually read aloud, probably 
as a ritual language, until a very late period, because we have 
a number of pure Sumerian words reproduced in Greek trans- 
literation, for example, Delephai = Ddbat, “the Venus-star”, 
lUtnos = the god Uhl = Bel , aido = itu, “ month,” &c 

In view of the many evidences of the linguistic character of 
Sumerian as opposed to the one fart that the language had 
engrafted upon it a great number of evident Semitisms, the 
opinion of the present writer is that the Sumerian, as we have 
It, IS fundamentally an agglutinative, almost polysynthetic, 
language, upon which a more or less deliberately constructed 
pot-pourn of Semitic inventions w^as superimposed in the course 
of many centuries of accretion under Semitic influences This 
view stands as a connecting link between the extreme idea of 
the Hal^vyan school and the extreme idea of the opposing 
Sumerist school 

Literature — Radau Early Babylonian History, Lenormant 
Etudes accadtennes 11 3 p 70, Eberhardt Schrader Keilinschriften 
u das 4 lte Testament 11 118 sqq Keilinschriften u Geschichis 
forschung pp 290 533, Weissbach Zur Losung der sumerischen 
Frage, T G Pinches 'language of the Early Inhabitants of 
Mesopotamia ” m Journ Roy Astatic Soc (1884) PP 3«i 5>qq , 
“ Sumerian or Crvptograph\ ' ibid (1900) pp 75 sqq 343 344’ 
551,552, article ‘ Shinar ' in Hastings s Die/ Bible i\ 503-505, 
Hal6vy Journal asiatique (1874), 3rd senes, vol iv pp 4()i sqq , 
Co 3rd senes, vol iv p 477 3rd ^enos, vol i\ pp 128 
MO, Journal asiatique, 7th senes, vol \iii pp 201 sqq , Recherches 
critiques sur I origine de la civilisation babylonienne (Pans 1870), 

I D i’rince Journal of the American Oriental Society \\\ 49- 
07, American Journal of Semitic Languages xix 203 sqq , 
Materials for a Sumerian Lexicon vith grammatic introduction 
(Leipzig 1905-1907) Compare also the material cited in the foot- 
notes abov c and note the correspondence between Brunnow and 
Hai^vy in the Revue si^mitique (190O) (J J.) Pr ) 

SUMMANUS, according to some an old Sabine or Etruscan 
deit> , the name, however, is Latin, formed bv assimilation 
from sub-mdnus (cf mane, Matuta), signifying the god of the 
time “ before the morning ” His sphere of influence was the 
nocturnal heavens, thunderstorms at night being attributed 
to him, those bv day to Jupiter Summanus had a temple at 
Rome near the Circus Maximus, dedicated at the time of the 
invasion of Italy bv P} rrhus, king of Epirus (278) when a terra- 
cotta image of the god (or of Jupiter himself) on the pediment 
of the Capitolme temple was struck by lightning and hurled 
into the river Tiber Here sacrifice was offered ever>^ year to 
Summanus on the 20th of June, together with cakes called 
summanalta baked in the form of a wheel, supposed to be sym- 
bolical of the car of the god of the thunderbolt In Plautus 
{Bacchtdes, iv 8, 54) Summanus and the verb summanare 
are used for the god of thieves and the act of stealing, w ith 
obvious reference to Summanus as a god of night, a time 
favourable to thieves and their business The later explanation 
that Summanus is a contraction from Summus Manium (the 
greatest of the Manes), and that he is to be identified with Dis 
Pater, is now generally rejected 

Set AvLgvi^imt, De emtate dei,\\ 23, Ovid Fasti, v\ 729, Festus, 
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s V Provorsum /ulgor , G Wissowa, Religion und KuUus dev Rdmer 
(igo2), VV W Fowler I he Roman Festivals (iSoq) 

SUMMARY JURISDICTION In the widest sense this phrase 
m Enij:lish law iru hides the power asserted b\ courts of record 
to dt il brein vianu with contempts of court without the interven- 
tion of a jur\ Probabl> the power was origmalh exercisable 
only when the fart was notorious, 1 1 done in presence of the 
court But It has long been exercistd is to extra curial contempts 
(see Contempt oi* ( ourt) The term is also applied to tht 
special powers gi\en by statute or ruks to the High Court of 
Justice and to county courts for dealing with certain classes 
of causes or matters by methods more simple and expeditious 
than the ordinary proceduu of an action (stc Summons) But 
the phrase in modern turns is applud almost exdusivtly to 
certain forms of jurisdiction txenised b> justices of the peace 
out of general or quarter sessions, and without the assistance 
of a jurv 

Ever since the creation of the office of ]ushce oj ihe peace {q v ) 
the tendency of English legislation has been to enable them 
to deal with minor offences without a jur\ Legislation was 
necessary because, as Blackstone says, except in the case of 
contempts the common law is a stranger to trial without a jur> , 
and because even when an offence is created by statute the 
procedure for trying must be by indictment and Inal befort 
a jury, unless by the statute creating the offence or some other 
statute another mode of trial is provided In one remarkable 
instance power is giv cn by an art of 172^ (12 Geo I c 29, s 4) 
to judges of the superior courts summarily to sentence to trans- 
portation (penal servitude) a solicitor prac tising after conviction 
of barr.itrv, forgery or perjury (Stephen, D/g Crim Za2£i,6thed , 
113) In other words all the summary jurisdiction of justices of 
the peace Is the creation of statute The histoi) of the gradual 
development of the summary jurisdu tion of justices of the peace 
is stated m Stephen’s Crtm I(nv,\o\ i (h 4 The result 
of legislation is that summary jurisdiction has been conferred 
bv statutes and b>-laws as to innumerable petty offences of 
a criminal or quasi-criminal character (most of which m French 
law would be described as contravention s)y ranging through every 
letter of the alphabet The most impoitant perhaps are those 
under the Arm} , Game, Highway, Lictnsing, Merchant Shipping, 
Post Ofiu e, Public Health, Revenue and Vagrancy Acts 

A court of summary jurisdiction is defined m the Inter- 
pretation Alt 1889 as ‘‘any justice or justices of the peace or 
other magistrate, by whatever name called, to whom jurisdiction 
IS givtn by, or who is authorized to act under, the Summary 
Jurisdiction Aits, whether m England, Wales or Ireland, and 
whether acting under the Summary Jurisdiction Acts or any 
of them or any other act or by virtue of his commission or under 
the common law (52 & 53 Vii t c 63, s 13 [i i]) This defini- 
tion does not apply to justices of the peace sitting to hold a 
preliminary inquiry as to indictable offences, or in the discharge 
of their quasi-administrative functions as licensing authority- 
The expression “ Summary Jurisdiction Acts ’ means as to 
England and Wales the Summary Jurisdiction Acts of 1848 
(ii & 12 Vict ( 42) and 187^ (42 & 43 Vict i 49) and any act 
amending these acts or either of them These acts define the 
procedure to be followed by justices in those cases in which they 
are empowered bv statute to hear and determine civil or criminal 
cases without the intervention of a jury or the forms of an 
action or indictment at law or a suit in equity Besides these 
tw o acts the procedure as to the exercise of summary jurisdiction 
IS also regulated b} ai ts of 1857 (20 & 21 Vict c i, c 43), 1884 
(47 tk 48 Vict c 43) and 1899 (62 & 63 Vict c 22), and by the 
Nummary Jurisdiction Process Act 1881 (44 & 45 Vict c 24) 

The ait of 1848 repealed and consolidated the provisions 
of a large number of earlier acts The act of 1857 provided a 
mode of appeal to the High Court by case stated as to questions 
of law raised m summary proceedings The act of 1879 amended 
the procedure in many details with the view of uniformity, and 
enlarged the powers of justices to deal summarily with certain 
clashes of offences ordinal ily punishable on indictment The 
act g*vcs power to make rules regulating details of procedure. 


The rules now in force were made in 1886, but have since been 
amended m certain details The act of 1884 swept away spci lal 
forms of procedure contained in a large number of statutes, 
and substituted the procedure of the Summary Jurisdiction 
Acts The act of 1899 added the obtaining of property b> false 
pretences to the list of indictable offences which could sub modo 
be suffimarily dealt with The statutes above mentioned form 
a kind of code as to procedure and to some extent also as to 
jurisdiction 

As already stated to enable a justice to deal summanl} with an 
offence, whether created by statute or by law some statutor\ 
authority must be shown A very large number ot petty offence-> 
(contraventions) have been created (e g poaching minor forms ol 
theft malicious damage and assault) and are annually being 
created (i) by legislation, or (2) by the by laws of corporations made 
under statutory authoril^ or (3) by departments of state acting 
under such authority The two latter classes differ from the first 
in the necessity oi proving by evidence the existence of the by-law 
or statutory ruli and if need be that it is tntra vires 

In the case of offences which are primarily made punishable onlv 
on summary conviction the accused if the maximum pumshmtnt 
IS imprisonment for over three months, can elect to be tried by i 
jury (ictof 1870 s 17) 

In the case ot offences which are primarily punishabli only on 
in<lictment power to convict summarily is given in the iollowmg 
eases — 

1 All indictable offences (except homicide) committed by children 
over seven and under twelve if the court thinks it expedient and the 
parent or guardian does not object (1879 s 10) 

2 All indictable offences (except homicide) committed by \oung 
persons of tuclve and under sixteen if tht young person consents 
ifler being told of his iiglit to be tried by a jury (1879 s ii, 
1H99 s 2) 

3 The indictable offences specified in sched i cnl 2 of the act 
of 1879 and in the act of 1899 it committed by adults il they consent 
to summary trial after being told of their right to be tried by a jury 
(1879 s 12) 

4 The indictable offences specified in sched t col i of the act 
of 1879 and the act of 1899, it committed by an adult who pleads 
guilty after due ciution that if he dots so he will be summarily 
convicted (1879 s I q 

Adults cannot be summarily dealt with under 3 or 4 if the offence 
IS punishable by law with penvl servitude owing to previous convic- 
tion or indictment of the accused (1879 s 14) 

It will be observed that as to all the indictable offences falling 
under heads i to 4 the summary jurisdiction depends on the consent 
of the accused or a person liaving authority over him after receiving 
due mformation as to the right to go to x jury and that the punish 
menft on summirv conviction in such cases are not those which 
could be imposed after conviction or mdietmcnt, but arc limited as 
follows — 

Case I Imprisonment for not more than one month or hne not 
exceeding 40s and (01) whipping of male children (not more than 
SIX strokes with a birch) , sending to an industrial school or reforma- 
tory 

Case 2 Imprisonment with or without hard labour for not more 
than thiee months or fine not exceeding £10 and (or) whipping ol 
males (not more than twelve strokes with a birch) , sending to an 
industrial school or reformatory 

Case 3 Impnsonment for not more tlum three months with 01 
without hard labour or fine not exceeding {^20 

Case 4 Impnsonment with or without Eird labour for not o\ti 
SIX months 

These limitations of punishment have had a potent effect in 
inducing culprits to avoia the greater risks involved in a jury trial 

Where the offence is indictable the accused is brought before the 
justices eithtr on arrest without warrant or on wairant or summons 
under the Indictable Offences Act 1848 and the summary juris- 
diction procedure does not apply till the necessary option has been 
taken 

Where the offence is indictable only at the election of the accused 
the summary juiisdiction procedure applies until on being informed 
of his option the accused elects for jury trial (act of 1879 s 17) 

In the case of an offence punishable on summary conviction the 
procedure is ordmanly as follows — ■ 

Information usually oral is laid before one or more justices of 
the peace alleging the commission of the offence An information 
must not state more than a single offence but great latitude is 
given as to amending at the hearing any defects in the mode of 
stating an offence Upon receipt of the information the justice 
may issue his summons for the attendance of tlu accused at a time 
and place named to answer the charge It is usual to summon 
to a petty sessional court (t e two justices or a stipendiary magistrate, 
or in the city of London an alderman) The summons is usually 
served by a constable If the accused does not attend in obedience 
to the summons after proof of service the court may either issue 
a warrant for his a 1 rest or may deal with the charge in his absence 
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Occasionally a warrant is issued in place of a summons in the first 
inshince, in which case the information must be laid in writing and 
be venfied by oath The proceedings must be begun f ^ by laying 
the information not later than six months after the commission 
of the offence, unless by some particular statute another period 
IS named or unless the ohence is what is called a contmumg onence 

In a certain number of summary cases the accused is arrested 
under statutory authority without application to a justice e g 
in the case of rogues and vagabonds and certain classes of offences 
committed in the street in view of a constable or by night Whether 
the accused is brought before the court on arrest with or without 
warrant or attends in obedience to summons the procedure at the 
heanng is the same The hearing is ordinarily before a petty ses- 
sional court, t e before two or more justices sitting at their regular 
place of meeting or some place temporarily appointed as the sub- 
stitute for the regular court-house or before a stipenduiry magis- 
trate or in the city of London an alderman sitting at a place where 
he may by law do alone what in other places may be done by two 
justices (1879 s 20, 1889 s 13) A single justice sitting alone 
in the ordinary court-house or two or more justices sitting together 
at an occasional court-house have certain junsdiction to hear and 
determine the case but cannot order a fine of more than 20s or 
imprisonment for more than fourteen days (1879 s 20 [7]) The 
hearing must be in open court and parties may appear by counsel 
or solicitor If both parties appear the justices must hear and 
determine the cast It the defendant does not appear the court 
mav hear and determine in his absence or may issue a warrant 
and adjourn the heanng until his apprehension Where the defen- 
dant IS represented by solicitor or counsel but is not himself present 
it IS usual except in serious cases to proceed in his absence It 
the defendant is present the substance of the information is stated 
to him and he is asked whether he is guilty or not guilty If he 
pleads guilty the court mav proceed to conviction If he does not 
the court hears the case and witnesses for the prosecution and 
defence are examined and cross examined If the complainant 
docs not appear the justices may dismiss the complaint or adjouni 
the hearing 

If necessary rebutting evidence may be called The prosecutor 
IS not allowed to reply in the c<ise of the defendant On the com- 
pletion of the evidence the court proceeds to convict or acquit 
whtre the case is proved but is trifling the court may, without 
proceeding to conviction, make an order dismissing the information 
subject to jiaymcnt of damages for injury or compensation for loss 
up to £10 or any higher limit fixed by statute as to the offence, and 
costs or discharging the accused conditionally on his giving security 
lor good behaviour and on paying damages and costs (1907 c 17 s i) 
To this order probationary conditions may be attach^ (s 2) Subject 
to this provision the punishment which may be enforced depends 
as a general rule on the statute or by-law defining the offence, and 
consists in imjirisonment and (or) hnc except m cases where a 
minimum fine is stipulated for bv a treaty, &c with a foreign 
state e g in sea fisheiv conventions The court may mitigate the 
fine in the case of a first offence even in a revenue case or ma\ 
reduce the period of imprisonment and impose it without hard 
labour or substitute a fine not exceeding £2^ for imprisonment A 
sc«ile is prescribed for imprisonment on failure to pay money, 
hnts or costs adjudged to be paid on a conviction or in default 
of a sufficient distress to satisfy the sum adjudged (1879 s 5) 
Instead of sending the defendant to prison for not paying fine and 
costs the court may direct its levy by distress warrant or may 
accept payment bv instalments In the case of distress the wearing 
apparel and bedding of the defendant and his family and to the 
value of £5 the tools and implements of his trade may not be taken 
(art of 1879 '•21) If the defendant after going to pnson can pav 
lart of the money his imprisonment is reduced proportionally 
Prison Act 1898 s 9) The imprisonment is without hard labour 
unless hard Labour is specially authon/ed by the act on which the 
conviction is founded The maximum term of imprisonment 
without the option tif a fine is in most cases six months but depends 
on the particular statute Imprisonment under order of a court 
of summary jurisdiction is in the common gaol (5 Hen IV c 10) 
t e in a local prison declared by the home secretary to be the common 
gaol for the countv <SLc for which the court acts The place of 
imprisonment during remands or in the case of yt>uthful offenders 
mav in certain cases be elsewhere than in a prison 

The court has power to order costs to be paid by the prosecutor 
or the defendant Whore the order is made on a conviction it 
IS enforceable bv imprisonment in default of payment or sufficient 
distress 

The extent of the local jurisdiction of justices exercising summary 
jurisdiction is defined bv s 46 of the act of 1879 with reference to 
offences committed on the boundaries of two jurisdictions or during 
journeys or on the sea or nvers or in harbours 

Proceedings under the Bastardy Acts are regulated by special 
legislation, but as to proof of service and the enforcement of orders 
and appeals are assimilated to convictions under the Summary 
Jurisdiction Acts The same rule applies (except as to atipeals) 
to orders made under the Summary Jurisdiction (Mamed Women) 
Act 1895 as amended by the Licensing Act 1902 


A warrant of arrest is executed b> the constable or person to 
whom it is directed within the local jurisdiction of the issuing 
court, or a fresh pursuit within seven miles of its boundaries i\ith- 
out endorsement in the rest of England and Wales and m Scotland 
the Channel Islands and Isle of Man after endorsement by a coni 

etent inagLstrate of the place where the accused is and m Ireland 

y a justice of the peace or an inspector of constabulary An English 
summons to a defendant or witness, except in respect of civil 
debts IS served in Scotland after endorsement by a competent 
magistrate there (Summary Jurisdiction Process Act 1881 44 and 
45 Vict c 24) The attendance of a witness who is m prison 
is obtained by writ of habeas corpus or by a secretary of state s 
order under the Prison Act 1898 If a witness will not attend on 
summons he c«in be brought to the court by warrant, and if he 
will not answer questions lawfully put to him may be sent to prison 
for seven days or until he sooner consents to answer 

Civil Jurisdiction — In cases where justices have a summary 
civil jurisdiction eg as to certain civil debts rexov erable summarily, 
or to make orders to do or to abstain from doing certain acts e g 
with reference to nuisances and building, the proce<lure differs in 
certain details from that m criminal cases 

1 The summons is issued on a complaint which need not be in 
writing nor on oath and not on an mformation and warrants of 
arrest cannot be issued 

2 The rules as to the evidence of the defendant and his or her 
spouse are the same as in civil actions 

3 The court s decision ls by order and not by conviction 

4 The order if for payment of a civil debt or costs in connexion 
therewith is enforceable by distress and sale of the defendant s 
effects or by imprisonment but only on proof that the defendant 
has had since the order means of paying and has refused or neglected 
to pay (1879 s 35) 

Proceedings for the enforcement of local rates arc not affected 
by the Summary Jurisdiction Acts except as to the power of sub 
mitting to the Hign Court questions of law arising on a summons to 
enforce rates [re Allen 1894 2 Q B 924) The functions of justices 
as to such rates arc sometimes but not quite accurately described 
as ministerial for their powers of inquiry though limited arc judicial 
and of a quasi-cnminal character 

Appeal — ^Thc orders and convictions of a court of summary 
jurisdiction are in many cases appealable to quarter sessions The 
right to appeal is always dependent on the specific provisions of a 
statute The Summary Jurisdiction Act 1879 gives a general power 
of appeal against an adjudication on conviction (but not on plea 
of guilty) to imprisonment without the option of a fine whether 
as punishment for an offence or for failure to do or abstaining from 
doing any act other than compliance with an order to pay mone) 
or find security or enter into recognizances or to find sureties 
(1879 s 19) The procedure on the appeals is regulated and made 
uniform by the acts of 1879 ss 32, and 1884 These provisions 
are supplementary of the particular provisions of many statutes 
authorizing an appeal 

The decisions of courts of summary jurisdiction on points of 
law are generally reviewed by a case stated for the opinion of the 
High Court under the acts of 1857 and 1879 but are occasionally 
corrected by the common law remedies of mandamus, prohibition 
or certiorari The application of the last named remedy is restricted 
by many statutes The court of appeal has jurisdiction to review 
judgments and orders of the High Court dealing with appeals &c 
from the decisions of justices in the exercise of their civil juris 
diction, but not when the subject-matter is a criminal cause or 
matter 

In proceedings between husband and wife for separation orders 
there is a special form of appeal on facts as well as law to the probate 
divorce and admiralty division of the High Court (Summary 
Jurisdiction [Mamed Women] Act 1895, Licensing Act 1902 

5) 

Scotland Civil — In the Court of Session there arc certain 
forms of summary civil proceedings by petition e g with reference 
to entails, custody of children, guardians and factors of minors and 
lunatics which are applications for exercise of the nohile offictum or 
extraordinary jurisdiction of the court (see Mackay, Court of Session 
Practice,! 209, u 353) Summary jurisdiction is given to justices 
of the peace as to the recovery of small debts 

Criminal and Quast-criminal — The only act relating to summary 
junsdiction procedure common to England and Scotland is tlu 
Summary Junsdiction Process Act 1881 Summary jurisdiction 
in Scotland depends chiefly upon the Summary Jurisdiction (Scot- 
land) Acts 1864 and 1881 The acts follow, to some extent, the lines 
of Enghsh legislation but the sheriff and his deputies and substitutes 
arc included in the definition of the court as are stipendiary magis- 
trates (1897, c 48) The acts also applv to proceedings befort 
burgh courts, or burgh magistrates, and to justices of me peace 
where they have by other statutes power to try offences or enforce 
penalties All proceedings for summary conviction or for reco\ er> 
of a penalty must be by way of complaint according to one of th« 
forms m the schedule to the act of 1864 The English summons and 
warrant arc represented in Scotland by tlie warrant of citation an< I 
the w'arrant of apprehension Where no punishment is fixed for a 
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“tatutory offence, the court cannot sentence to more than a fine of 

5 or sixty days' imprisonment, in addition to ordering caution to 

eep the peace The act of i88i adopts certain of the provisions 
of tne English act of 1879 as to mitigation of fines terms of imxmson- 
ment, &c , and also gives a discretion as to punishment to a shenff 
trying by jury in cases where ♦^he prosecution might have been 
by complaint under the acts By the Youthful Offenders Act i9«i, 
Scottish courts of summary jurisdiction have acquired the same 
jurisdiction as to offences by children as was conferred on English 
justices in 1879 Appeals from courts of summary mrisdiction 
are now mainly regulated by the act of 1875 (38 and 39 Vict c 62), 
and procetd on case stated by the inftrior judge A bill was sub- 
mitted to parliament in 1907 for consolidating and amending the 
Scottish summary procedure 

Ireland — In Ireland tht High Court has the same summary 
powers in cases of contempt, and the term ' court of summary 
jurisdiction " has the same meaning as in England (Inteiqiretation 
Act 1889, s 13 [ii]), subject to the definition of the Summary 
Jurisdiction (Ireland) Acts, which are, as regards the Dublin metro 
politan pohee district, the acts regulating the powers and duties 
of j ustices of the j)t acc or of thi police of that distnet, and as resjiects 
any other part of Ireland the Petty Sessions (Ireland) Act 1851 
(14 and 15 Vict c 93) and any act amending the same The acts 
are more extensive in their purview than the English acts, as they 
form in a great degree a code of substantive law as well as of pro- 
cedure By an act of 1884 the same jurisdiction was given as to 
offences by children as by the act of 1879 in England Stipendiary 
or resident magistrates may be appointed in tlie place ot unpaid 
justices under an act of 1830 (O & 7 W IV c 13) The exceptional 
political circumstances of Ireland have led to the conferring at 
different times on courts of summary junsdietion of an authority, 
generally temporary, greater than that which they can exercise 
in Great Bntein Recent instances arc the Piaec Preservation 
Act 1881, and the Prevention of Crimes Act 1882, both expired, 
and the Criminal Law and Procedure (Ireland) Act 1887 

British Dominions beyond the Seas — The legislation of 
Bntish possessions as to summary jurisdiction follows the lines of 
English legislation but, and especially in crown colonics, there 
IS a disposition to dispense with the jury more than under English 
procedure, and m most colonies stipendiary magistrates arc more 
freely enudoyed than unpaid justices of the peace (see Bntish 
Guiana, Ord No 10 of 189^) Many of the colonial criminal 
codes include a number of offences punishable on summary convic- 
tion The procedure closely follows English models, but has 111 
many cases been consolidated and simplified (eg Victoria, Justices 
Act 1890, No nos British Guiana, Ord No 12 of 1893) In 
many colonies sbpcndianes and justices of the peace exercise civil 
jurisdiction as to matters dealt with in Fngland by the county 
court (tfg British Guiana Ord No n of 1893) 

United States — By art 111 s 2 of the constitution, the trial 
of all crimes, except in cases of impeachment, is to be by jury By 
art v of the amendments no pci son can be held to answer for a 
capital or otherwise infamous crime unless on a iirestiitmcnt or 
indictment of a grand jury Considerable changes have been made 
by state legislation in the direction of enlarging the powers of courts 
of summary jurisdiction 

European Countries — On the continent of E urope trial of 
criminal cases by a bench of judges without a jury is the original 
and normal method, and , continues except in those cases as to 
which under the penal and procedure codes jury trial is made 
ncc<ssary In France the place of courts of summary jurisdiction 
is filled by tribunaux correctiomh (W b C) 

SUMMIT, a city of Union county, New Jersey, USA, m 
the north-east of the state, about 21 m W of New York City 
Pop (1900), 5302, of whom 1397 were foreign-born, (1905, state 
census), 6845 It is served by the Morns & Essex and the 
Passaic & Delaware divisions of Delaware, I>ackawanna & 
Western railroad, and by the Rahway Valley railroad extending 
to Roselle, 9 m distant Summit is pieturescjuely situated on 
the crest of a ridge called Second Mountain, with a mean eleva- 
tion of 430 ft It is a residential suburb of New York, and 
attracts a number of summer residents Among its institu- 
tions are a public library (1874), a home for blind children, 
the Overlook hospital, and the Kent Place school (1894) for 
girls On Hobart Hill there is a monument marking the 
site of a beacon light and a signal gun used during the War 
of Independence Summit was mcorpiorated as a township m 
1869 from parts of the townships at Springfield and New 
Providence, and was chartered as a city m 1899 

SUMMONS (Fr semoncey from semonner or semondre, Lat 
summonerey summonttto), in English law, (i) a command by a 
superior authority to attend at a given time or place or to do 
some public duty, (2) a document containing such command, 
and not infrequently also expressing the consequences entailed 


SUMMONS 

by neglect to obey The oral summons or citation seems to 
have preceded the written summons in England, just as in 
Roman law tn jus vocaHo existed for centuries before the Itbellus 
cofwenttomi^ The antiquity and importance of the summons 
as a legal form in England is shown by the presence of the 
“ sompnour,” or summoner of the ecclesiastical court, as one 
of the characters in the Canterbury Tales, and in The HtUory 
of Sir John Oldcastle^ where the sumner is made to eat a citation 
issued from the bishop of Rochester’s court The term is used 
with reference to a demand for the attendance of a person in 
the high court of parliament As regards English courts of 
justice It IS equivalent to what m the civil and canon law and 
m Scots law, and in English courts deriving their procedure 
from those sources, is known as “ citation ” That term is still 
preserved in Emglish ecclesiastical courts and in matrimonial 
causes 

It IS an essential principle of justice that a court should not 
adjudicate upon any question without giving the parties to 
be affeeted or bound by the adjudication the opportunity of 
being heard and of bringing their witnesses before the court 
The most usual term m English law for the process by which 
attendance is commanded or required is the “ summons ” 

Civil Proceeding'^ — In the High Court of justice, civil actions 
arc begun by obtaining from the officers of the court 1 document 
known as a ' writ of summons " In this document arc stated 
the names of the parties and the nature of the claim made (which 
in the case of hcjuidated sums of money must be precise and parti- 
cular) It IS sealed and issued to the party suing it out and served 
on the opposing party, not by an olheer of the court but by an agent 
of the plaintiff fhc tenor of the writ is to rccjuiri the dclemlant 
to appear and answer the claim, and to indicate the consequences 
of non-appearanee , viz adjudicition m default 

Many proceedings in the High Court and some m the county 
court arc initiated hy forms ot summons different troin the writ 
of summons Of those issued in the High Court three classes merit 
mention — 

1 For determining interlocutory matters of practice and jiro- 
cedure arising m " a pending cause or matter’^ These are now 
limited as far as possible to a general summons for directions intro- 
duced in 1883 so as to discourage frccjuent and exjitnsivt applica- 
tions to the masters or judges ot the High Court on questions of 
detail These summonses are sealed and issued on apjiheation it 
the offices of the High Court The matters raised are dealt with by 
a master or judge in chambers summarily In matters ot j)raetiee 
and proceduic there is no appeil from a judge at chambers without 
leave from him or from tlie court of appt al 

2 For determining certain classes of questions wuth more 
despatch and less cost tlian is entailed by action 01 petition I his 
kind ol summons is known as an originating summons, ' be cause 
under it proceedings may be originated without writ lor certain 
kinds of relief specified m the rules (R S C , O 55, 1 U Che 
originating summons may be used in all divisions of the High Court, 
but IS chiefly cmidoyed m the chancery division, where it to a great 
extent supersedes actions for the administration of trusts ot ot the 
estates ot deceased persons ^ and for the foreclosure of mortgigcs 
a similar but not iclentical procedure was created by the Vendor 
and Purchaser Act 1874, and the Conveyancing Act 1881, with 
reference to ejuestions of title, Ac , to real jiroperty In the king's 
bench and probate divisions the originating summons is used for 
determining summarily questions as to jiroperty between husband 
and wife, or the n^t to custody of childrt n, and many other matters 
(O 54, rr 4 B-4 F) The proceedings on an originating summons 
are conducted summarily at chambers without pleadings, and the 
evidence is usually written In the chancery division where the 
questions raised are important the summons is adjourned into 
court An appeal lies to the court of apx>eal from decisions on 
originating summonses 

The forms of summonses and the procedure thereon m civil eases 
in the High Court are regulated by tne Rules of the Supreme Court 
1883 to 1907 

3 Certain proceedings on the crown side of the king's bench 
division are begun by summons, eg ajiplications for bail, and in 
vacation writs of habeas corpus, mandamus, prohibition and certiorari 
are asked for by summons as the full court is not in session (See 
Crown Office Rules, 1906 ) 

In the county courts an action is begun by plaint and summons 
Two kinds of summons are m use — the ordinary summons used for 
every form of county court action, and the default summons, which is 
an optional remedy of the plamtiff in actions for debts or liquidated 
demands exceeding £$, and in all actions for the price or hire of goods 

^ A similar practice existed before 1883 under the powers gi v cn by 
1 5 & 16 Vict c 80, but was very limited in its operation, as it applied 
simjily to the personal estate of a deceased person 
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sold or let to the defendant to be used in the way of hxs calling It 
may also issue by leave of the judge or registrar in othtr cases, with 
the single exception that no leave can be given in claims under £$ 
where the claim is not for the pnee or hire of goods sold or let as 
above if the afhdavit of debt discloses that the defendant is a servant 
or person engaged in manual labour The advantage of a default 
summons is that judgmt nt is ( ntert d for the plaintiff without heanng 
unless the defendant gives notice of defence within a limited time 
A default summons must as a rule be served personally* on the 
defendant, an ordim,ry summons need not be served personally, 
but may in most cases be delivered to a person at the defendant's 
house or place of business A summons is also issued to a witness 
in the county court Forms of summons are given m the County 
Court Rules 1903 These include certun special forms used in 
admiralty and interpleader actions and in proceedings undtr the 
Friendly Sock ties Acts and the Marned Women's Property Acts 
Summonses issiud from county courts are usually served by a 
bailiff of the court ind not by the party suing them out 

Justices of the peace have power to issue summonses to persons 
accused of indictable offencts, or of offences summarily punishable, 
for their attendance, for prehmmary inquiry or summary trial 
according to the nature of the charge, and also to persons against 
whom a complaint of a civil nature within the justicts jurisdiction 
IS made On failure to attend on summons, atUndxncc may bt 
enforced by warrant, and in the cisc of indictablt offences this is 
the course always adopttd The forms in use for indictable offences 
are schfduled to the Indictable Oticnces Act 1848, and those lor 
other puiposes to the Sunmary Jurisdiction Rules 1886 (set 
Summary Turisdiction) The ittendancc of witnesses before 
justicus of the peace miy be require 1 by witness summons, enforced 
in the event of disobe elicnce by ai rest under warrant (see Witness) 

Ihe attendance of jurors m civil or criminal trials is required by 
jury summons sent by rcgisteied post 

In courts for the trial of indict ible offences the attendance of 
the accused and of the witnesses is not secured by summons Both 
ordinarily attend in obedience to rteogm 7 ances entered into beiforc 
justices for their attendance In the absence of recognizances the 
attendance of the accused is enforced by bench warrant of the 
court of trial, or by justices' wariant, and that of the witnesses by 
writ of subpoena issued from the crown office of the High Court 
Disobedience to the writ is punishc d as contempt of court 

Scotland — buinmons is a term cunhned in stiictness to the 
beginning of an action in the Court of Session The summons is a 
writ in the sovtieign's nvnu signcel by a writer to the signet citing 
the defender to appcir uid answer the claim The ‘ will of the 
summons ’ is the conelusion of a writ cont lining the will of the 
sovereign or judge charging the executive oflicer to cite the party 
whose attendance is icquiied 11 is ic^ulatcd by several acts e 
The Debtors (Scotlina) Act 18 j8 (i & 2 Vict c 114) and the 
Court of Session (Scotland) Act i8(>8 (^i & 32 Vict c joo) A 
privileged summons is one where the tndunae arc shortened to six 
clays against defenders within Scotl nd (Couit of Session [Scotlanei] 
Act 1825 s 53) Defects in the summons arc cure. el bv'* amendment 
or by a supplement try summons The summons goes more into detail 
than the English writ of summons, Ihougli it no longer states is it 
once did the grounds of actum now stateel m the condescendence 
and pursuer's pleas in law annexed to the summons The form of 
the summons is regulate el by the Court of bcssion (Scoflanel) Act 
1850 s I anel scheelule A After the action li is been set on foot by 
summons the attendance of the parties and witnesses is obt lined by 
citation The Citation Amcnelment Acts 1871 and 1882 give 
additional facilities for the execution of citations in civil crises by 
means of registered letters instead of by the old pioccss known as 
“ lock hole citation " In the act of 1871 the term ‘ summons " 
IS used to denote part of the jiroccss of inferior civ il courts 

In the sheriff court an iction is now begun bv writ (Shniff Courts 
[Scotland] Act 1907), and not as formerly by petition or summons 

In criminal c<ises the summons of the accused or of witnesses is 
by warrant of citation, and of jurors by citation sent by registered 
post (1868, c 95 s 10) 

Ireland — In Ireland summonses arc used substantially for the 
same purposes and in the same manne r as in England but generally 
speaking under statutes and rules applying only to the Irish courts 

(W F C ) 

SUMMUM BONUM (Lat for “ highest good ’ ), m ethics, the 
ideal of human attainment The significance of the term depends 
upon the character of the ethical system in which it occurs It 
may be viewed as a perfect moral state as pleasure or happiness 
(ste Hedonism, Eudaemonism) , as physical perfection, as 
wealth, and so forth If, however, we abandon intuitional 
ethics, It IS reasonable to argue that the term summum bonum 
ceases to have any real significance inasmuch as actions are 
not intrinsically good or bad, while the complete sceptic strives 
after no systematic ideal 

SUMNERy CHARLES (1811-1874), American statesman, was 
bom in Boston, Massachusetts, on the 6th of January i8ii 


He graduated m 1830 at Harvard College, and in 1834 graduated 
at the Harvard law School Here, in closest intimacy with 
Joseph Story, he became an enthusiast in the study of juris- 
prudence at the age of twenty-three he was admitted to the 
bar, and was contiibuting to the American Jurist, and editing 
law texts and Story’s court decisions What he saw of Congress 
during a month’s visit to Washington m 1834 filled him with 
loathing for politics as a career, and he returned to Poston 
resolved to devote himself to the practice of law The three 
years (1837--1840) spent m Europe were years of fruitful study 
and experience He secured a ready command of French, 
German and Italian, equalled by no American then in public 
life He formed the acquaintance of many of the leading 
statesmen and publicists, and secured a deep insight into 
continental systems of government and of jurisprudence In 
England (1838) his omnivorous reading m literature, history 
and jurisprudence made him persona grata to leaders of thought 
Lord Brougham declared that he “ had never met with any man 
of Sumntr’s age of such extensive legal knowledge and natural 
legal intellect ’ Not till many years after Sumner’s death 
was any other American received so intimately into the best 
English circles, social, political and intellectual 

In his thirtieth year, a broadly cultured cosmopolitan, Sumner 
returned to Boston, resolved to settle down to the practice of 
his profession But gradually he devoted less of his time to 
practice and more to lecturing in the Harvard I^iw School, to 
editing court reports and to contributions to law journals, espe- 
cially on historical and biographical lines, in which his enidition 
was unsurpassed In his law practice he had disappointed 
himself and his friends, and he became despondent as to his 
future It was m a 4th of July oration on “ The True 
Grandeur of Nations,” delivered in Boston in 1845, he first 
found himself His oration was a tremendous arraignment 
of war, and an impassioned appeal for freedom and for peace, 
and proved him an orator of the first rank He immediately 
became one of the most eagerly sought orators for the lyceum 
and college platform Ills lofty themes and stately ebquenee 
made a profound impression, especially upon young men, his 
platform presence was imposing, for he was six feet and four 
inches in height and of massive frame, his v^oiee was clear and 
of great power, his ge^stures unconventional anel individual, 
but vigorous and impressive IIis literary stvle v%as somewhat 
florid Many of his speeches were monuments of erudition, 
but the w^ealth of detail, of allusion, and of quotation, often 
from the Greek and Latin, sometimes detracted from their 
effect 

Sumner co-opcrated effectively with Horace Mann for the 
improvement of the s\ stem of public education in Massac liusetts 
Prison reform and peace were other causes to v\hich he gave 
ardent support In 1847 the vigour with which Sumner de- 
nounced a Boston congressman’s vote in favour of the Mexican 
War Bill made him the logical leader of the “ C onscienc e Whigs,” 
but he declined to accept their nomination for Congress He 
took an active part in the organizing of the Free Soil party, m 
revolt at the Whigs’ nomination of a slav^e-holding southerner 
for the prc‘?idencv, and in 1848 was defeated as a candidate for 
the national House of Representatives In 1851 control of 
the Massachusetts legislature was secured bv the Democrats 
in coalition with the Free Soilcrs, hut after filling the state 
offices with their own men, the Democrats refused to vote for 
Sumner, the kree Soilers choice for United States senator, and 
urged the selection of some les radical candidate. A deadlock 
of more than three months ensued, finallv resulting in the election 
(April 24) of Sumner by a majority of a single vote 

Sumner thus stepped from the lecture platform to the Senate, 
with no preliminarv^ training At first he prudentlv abstained 
from trying to force the issues m which he was interested, while 
he studied the temper and procedure of the Senate In the 
c losings hour of his first session, in spite of strenuous efforts to 
prevent it, Sumner delivered (Aug 26, 1852) a speech, “Free- 
dom national. Slavery sectional,” which it was immediately 
lelt marked a new era m American history The conventions 
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of both the great parties had ju^t affirmed the finality of every 
provision of the compromise of 1850 Reckless of political 
expediency, Sumner moved that the Fugitive Slave Act be 
forthwith repealed, and for more than three hours he denounced 
It as a violation of the constitution, an affront to the public 
conscience, and an offeni e against the divine law The speech 
provoked a storm of anger in the South but the North was 
heartened to find at last a leader whose courage matched his 
conscience In 1856, at the very time when border ruffians ” 
were drawing their lines closer about the doomed town of I-Aw- 
rence, Kansas, Sumner m the Senate (May 19 20) laid bare the 
“ Crime against Kansas ” He denounced the Kansas-Nebraska 
Bill as in every respect a swindle, and held its authors, Stephen 
A Douglas and Andrew P Butler, up to the scorn of the world 
as the Don Quixote and Sane ho Panza of “ the harlot, Slavery ’ 
Two days later (May 22) Preston S Brooks (1819-1857), a 
congressman from South Carolina, suddenly confronted Sumner 
as he sat writing at his desk m the senate chamber, denounced 
his speech as a libel upon his state and upon Butler, his relative, 
and betore Sumner, pinioned by his desk, could make the slight- 
est resistance, rained blow after blow upon his head, till his 
victim sank bleeding and unconscious upon the floor That 
brutal assault cost Sumner three years of heroic struggle to 
restore his shattered health — years during which Massachusetts 
loyally re-elected him, in the belief that in the senate chamber 
his vacant chair was the most eloquent pleader for free speech 
and resistance to slavery Upon returning to his post, in 1859, 
the approaching presidential campaign of i860 did not deter 
him from delivering a speech, entirely free from personal rancour, 
on “ The Barbarism of Slavery ” — to this day one of the most 
comprehensive and scathing indictments of American slavery 
ever presented 

In the critical months following Lincoln’s election Sumner was 
an unyielding foe to every scheme of compromise After the 
withdrawal of the Southern senators, Sumner w'as made chair- 
man of the committee on foreign relations (Manh 8, 1861), a 
position for whu h he was pre-eminently fitted by his y ears of 
intimate acquaintance with European politics and statesmen 
While the war was m progress his letters from Cobden and 
Bright, from Gladstone and the duke of Argyll, at Lincoln’s 
request were read bv Sumner to the cabinet, and formed a chief 
source of light as to political thought in England In the turmoil 
over the “ ‘ Trent ’ affair, ’ it was Sumner’s word that convinced 
Lincoln that Mason and Slidell must be given up, and that 
reconciled the public to that inevitable step Again and 
again Sumner used the power mcident to his chairmanship to 
block action which threatened to embroil the United States in 
war with England and France Sumner openly and boldlv 
advocated the policy of emancipation Lincoln described 
Sumner as “ my idea of a bishop,” and used to consult him as 
an embodiment of the conscience of the American people 

The war had hardly begun when Sumner put forward his 
theory of reconstruction that the seceded states by their own 
act had “ become felo de ir,” had “ committed state suicide,” 
and that their status and the conditions of their readmission 
to membership in the union lay absolutely at the determination 
of Congress, as if they were territories and had never l^een 
states He resented the initiative m reconstruction taken by 
Lincoln, and later by Johnson, as an encroachment upon the 
powers of Congress Throughout the war Sumner had con- 
stituted himself the special champion of the negro, being the 
most vigorous advocate of emancipation, of enlisting the blacks 
in the Union army, and of the establishment of the Freedmen’s 
Bureau The credit or the blame for imposing equal suffrage rights 
for negroes upon the southern states as a condition of reconstruc- 
tion must rest with Charles Sumner more than with any other one 
man Heedless of the teachings of science as to the slow evolu- 
tion of any race’s capacity for self-government, he msisted on 
putting the ballot forthwith into the hands of even the most 
ignorant blacks, lest their rights be taken from them by their 
former masters and the fruits of the war be lost But it 
must be remembered that in Sumner’s plan equal suffrage was 


to be accompanied by free homesteads and free schools for 
negroes 

In the impeachment proceedings against Johnson, Sumner 
was one of the president’s most implacable assailants Sumner s 
opposition to Grant’s pet scheme for the annexation of San 
I Domingo (1870), after the president mistakenly supposed 
I that *ie had se( ured a pledge of support, brought upon him 
the president’s bitter resentment Sumner had always prized 
' highly his popularity in England, but he unhesitatingly sacn- 
i ficed it in taking his stand as to the adjustment of claims against 
England for breaches of neutralitv during the war Sumner 
laid great stress upon “ national claims ” He held that 
England’s according the rights of belligerents to the Confederate 
states had doubled the duration of the war, entailing inestimable 
loss He therefore insisted that England should be required 
not merely to pay damages for the havoc wrought by the 
“ Alabama ” and other cruisers fitted out for Confederate service 
m her ports, but that, for “ that other damage, immense and 
infinite, caused by the prolongation of the war,” the withdrawal 
of the British flag from this hemisphere could “ not be abandoned 
as a condition or preliminary of such a settlement as is now 
proposed ” (At the Geneva arbitration conference these 
“ national claims ” were abandoned ) Under pressure from the 
president, on the ground that Sumner was no longer on speaking 
terms with the secretary of state, he was depos^ on the loth 
of March 1871 from the chairmanship of the committee on 
foreign relations, in which he had served with great distinc- 
tion and effectiveness throughout the critical years since i86i 
Whether the chief cause of this humiliation was Grant’s vin- 
dictiveness at Sumner’s opposition to his San Domingo project 
c^r a genuine fear that the impossible demand, which he insisted 
should be made upon England, would wreck the prospect of a 
speedy and honourable adjustment with that country, c:annot 
be determined in any case it was a cruel blow to a man already 
broken by racking illness and domestic sorrows Sumner’s 
last years were further saddened by the misconstruction put 
upon one of his most magnanimous acts In 1872 he introduced 
m the Senate a resolution providing that the names of battles 
with fellow-citizens should not be placed on the regimental 
. colours of the United States The Massachusetts legislature 
denounced this battle-flag resolution as “an insult to the loyal 
s^lldiery of the nation ” and as “ meeting the unqualified con- 
demnation of the people of the Commonwealth ” For more 
than a year all efforts — headed by the poet Whittier — to rescind 
that censure were without avail,but early in 1874 it was annulled 
On the loth of March, against the advice of his physician, 
Sumner went to the Senate — it was the day on which his 
(olleague was to present the res<mding resolution With those 
grateful words of vindication from Massachusetts in his ears 
Charles Sumner left the senate chamber for the last time That 
night he was stricken with an acute attack of angina pectoris, 
and on the following day he died 

Sumner was the scholar m politics He could never be in- 
duced to suit his action to the political expediency of the moment 
“ The slave of principles, I call no party master,” was the proud 
avowal with which he began his service m the ^nate For the 
tasks of reconstruction he showed little aptitude He was less 
a builder than a prophet His was the first clear programme 
proposed in Congress for the reform of the civil service It was 
his dauntless courage in denouncing compromise, in demanding 
the repeal of the Fugitive Slave Act, and m insisting upon 
emancipation, that made him the chief initiating force in the 
struggle that put an end to slavery 

See Sumner’s Works (15 vols , Boston, 1870-1883) and Edward 
L Pierce’s Memoir and Letters of Charles Sumner (4 vols Boston 
1877-1^3) Briefer biographies have been written bv Anna L 
Dawes (New York 1892), Moorfield Storev (Boston, 1900), and 
George H Haynes (Philadelphia 1909) 

SUMNER, CHARLES RICHARD (1790- 1874), English bishop, 
was born at Kenilworth on the 22nd of November 1790, and 
was educated at Eton and at Trinity College, Cambridge He 
graduated B A in 1814, M A m 1817, and was ordained deacon 
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and pnt^t In the two winters of 1814-1816 he ministered to 
the Kngli^h congregation at Geneva, and from 1816 to 1821 was 
curate of llighclere, Hampshire In 1820 George IV wished to 
appoint him canon of Windsor, but the prime minister, Lord 
Liverpool, objected, Sumner received instead a roval chaplaincy 
and librarianship, and other preferments quickly followed, 
till m 1826 he was consecrated bishop of Llandaff and in 1827 
bishop of Winchester In his long administration of his latter 
diocese he was most energetic, tactful and munificent Though 
evangelical m his views he bv no means confined his patronage 
to that school In 1869 he resigned his see, but continued to 
live at the official residence at Farnham until his death on the 
15th of August 1874 He published a number of charges and 
sermons, and The Mimstenal Character of Christ Practically 
Considered (London, 1824) He also edited and translated 
John Milton s De doclrtna chnstiana^ which was found in the 
State Paper office in 1823, and formed the text of Macaulay’s 
famous essay on Milton 

S(cthcL?/c b> his son G H Sumner (1876) 

SUMNER, EDWIN VOSE (1797-1863), American soldier, 
VC IS born at Boston, Massachusetts, and entered the United States 
aimy in 1819 He served m the Black Hawk War and in 
various Indian campaigns In 1838 he commanded the cavalry 
instructional establishment at Carlisle, Pennsvlvania He took 
part m the Mexican War as a major, and for his bravery at 
Molmo del Rev he received the brevet rank of colonel In 18^7 
ht commanded an expedition against the Cheyenne Indians 
At the outbreak of the ( ivil War, four years later, Sumner had 
just been promoted brigadier-general USA and sent to replace 
Sidney Johnston in command on the Pacific coast He thus 
took no part in the first ( ampaign of the ( ivil War But in the 
autumn he was brought bac k to the east to command a division, 
and soon afterwards, as a major-general U S V , a corps m the 
army that was being organized by McClellan This corps, 
numbered II , retained its independent existence throughout 
the war, and under the command of Sumner Couch, Han- 
cock and Humphreys it had the deserved reputation of being the 
best in the. Union armv Sumner, who was by far the oldest 
of the generals in the armv of the Potomac, led his corps through- 
out the peninsular campaign, was wounded during the Seven 
Days’ Battle, and received the brevet of major-general USA, 
and was again wounded in the battle of Sharpsburg When 
Burnside succeeded to the command of the armv of the Potomac 
he grouped the corps m “grand divisions,’ and appcjinted 
Sumner to command the right grand division In this capacity 
tht old cavalry soldier took part in the disastrous battle of 
Iredericksburg, in which the II corps suffered most severely 
Soon afterwards, on Hooker s appointment to command the 
army, Sumner was relieved at his own request He died 
suddenly, on the 21st of March 1863, while on his wav to 
assume supreme command in Missouri 

SUMNER, JOHN BIRD (1780-1862), English archbishop, 
elder brother of Bishop Charles Sumner was born at Kenilworth, 
Warwickshire, and edueated at Eton and Cambridge In 
1802 he became a master at Eton, and m the following year he 
took orders He was elected a fellow of Eton in 1817, and in 
1818 the college presented him to the living of Maple Durham, 
Oxfordshire After holding a prebcndaryship of Durham for 
some vears, he was consecrated bishop of Chester m 1828 
During his episcopate many churches and schools were built 
in the diocese His numerous writings were much esteemed, 
especially by the evangelical party, to which he belonged, the 
best known are his Treatise on the Records of Creation and the 
Moral Attributes of the Creator (London, 1816) and The Evidence 
of Christianity derived from its Nature and Reception (London 
1821) In 1848 ht was consecrated archbishop of Canterbury, 
m whi(ii capacity he dealt impartially with the different church 
particN In the well-known “Gorham case’’^ he came into 

1 George Cornelius Gorham (1787-1857) was refused institution 
by Bishop Phillpotts because of his Calvinistic views on baptismal 
regeneration The court of arches upheld the bishop, but its 
dcrnion was reversed by the privy council 


conflict with Bishop Henry Phillpotts of Exeter 1778-1869), 
who accused him of supporting heresy and refuseei to eoin- 
municate with him He supported the Divorce Bill m parlia- 
ment, but opposed the Deceased Wife’s Sister Bill and the bill 
for removing Jewish disabilities 
SUMNER, WILLIAM GRAHAM (1840-1910) American 
economist, was born, of English parentage, in Paterson, New 
Jersey, on the 30th of October 1840 He was brought up in 
Hartford, Connecticut, graduated at Yale College in 1863, 
studied French and Hebrew in Geneva in 1863-1864 and divinitv 
and history at Gottingen in 1864-1866, and in 1866-1869 was 
a tutor at Yale He was ordained a priest of the Protestant 
Episcopal Church in 1869, was assistant rector of Calvary 
Church, New York City, and in 1870-1872 was rector of the 
Church of the Redeemer, Morristown, New Jerse> From 1872 
to T909, when he became professor emeritus, he was professor 
of political and social science at Yale In 1909 he was president 
of the American Sociological Society He died at Englewood, 
New Jersey, on the 12th of April 1910 
He was notable csptcivllv as an opponent of protectionism and 
was a great teacher He wrote History of Amencan Currency 

1874) , Lectures on the History of Protection in the United "states 

1875) , Life of Andrew Jackson (1882) m the “Amencan Statesmen 
Senes , What Social Classes Owe to Each Other (1883) , Collected 
Essays in Political and Social Sciences (1885), Protectionism (1885) 
Alexander Hamilton (1891) and Robert Morris (1891) in the Makers 
of America Scries' , The Financier and Finances of the American 
Revolution (2 vols 1891) , A History of Banking in the United States 
(1890), and Folkways a Study of the Sociological Importance of 
Usages Manners, Customs Modes and Morals (1907), a valuable 
sociological summary 

SUMPTER, a pack-horse or mule, a beast for airry mg burdens, 
particularly for military purposes There were tw^o words onci 
in use, which in sense, if not m form, have coalesced These are 
“ Sommer ” or “ summer ” and “ sumpter ” The first comes 
through the Old Trench sommier^ a pack-horse, the other 
through sommelier, a pack horse driv er Both come ultimately 
from Late Lat salma, from sagma, a pack, burden, Old French 
somme, saume , Greek (rdy/xa, burden, a-dmiy, to load 
“ Sumpter ” m the sense of a driver of a pack-horse is rare, and 
the word is always joined with another explanatory word 
SUMPTUARY LAWS (from Lat sumptuarius, belonging to 
cost or expense, sum plus), those laws intended to limit or 
regulate the private expenditure of the citizens of a community 
They mav be dictated by political, or economic, or moral con- 
siderations They have existed both in ancient and in modern 
states In Greece, it was amongst the Dorian races, whose 
temper was austere and rigid, that thev most prevailed All 
the inhabitants of Laionia were forbidden to attend drinking 
entertainments, nor could a Lacedaemonian possess a house or 
furniture which was the work of more elaborate implements 
than the axe and saw^ Among the Spartans proper ‘Simple and 
frugal habits of life were secured rather by the institution of the 
pheiditia (public meals) than by special enactments The 
possession of gold or silver was interdicted to the citizens of 
Sparta, and the use of iron money alone was permitted by the 
Lycurgean legislation “ Even in the cities which had early 
departed from the Doric customs,” says K O Muller, “ there 
were frequent and strict prohibitions against expensiveness of 
female attire, prostitutes alone being wisely excepted ” In the 
Locrian code of Zaleucus citizens were forbidden to drink 
undiluted wine The Solonian sumptuary enactments were 
directed principally against the extravagance of female apparel 
and dowries of excessive amount , costly banquets also were for- 
bidden, and expensive funeral solemnities 'The Pythagoreans 
in Magna Graecia not only protested against the luxury of their 
time but encouraged legislation with a view to rcstraimngit 
At Rome the system of sumptuary edicts and enactments 
was largely developed, whilst the objects of such legislation 
were concurrently sought to be attained through the exercise 
of the censorial power The code of the Twdvc Tables con- 
tained provisions limiting the expenditure on funerals The 
most important sumptuary laws of the Roman commonwealth 
are the following — 
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(i) The Oppian law, 215 bc, provided that no woman should 
possess more tl>an half an ounce of gold or wear a dress of different 
colours, or ndc in a carnage in the city or within a mik of it except 
on occasions of public religious ceremonies This law which had 
been partly dictated bv the financial necessities of the conflict with 
Hannibal was repealed twenty years later against the advice of 
Cato Livy (xxxiv 1-8) givts an interesting account of the com- 
motion excited by the proposal of the repeal and of the exertions 
of the Roman women against the law which almost amounted to a 
female ^mtuie (2) The Orchian law, 187 b c limited the number 
of guests at entcrtainrntnts An attempt being made to repeal 
this law Cato ollered strong opposition and delivered a speech on 
the subject of which some fragments ha\c been prcser\ed (3) 
The Fannian law, 161 B c limited the sums to bc spent on enter- 
tainments, it provided amongst other things that no fowl should 
be served but a single hen and that not fattened (4) The Didian 
law, 143 B c , extended to the whole of Italy the provisions of the 
Fannian law and made the guests as well as the givers of entertain- 
ments at which the law w is violated habit to the penalties After 
a considerable interval Sulla anew directed legislation against the 
luxury of the table vnd also limited the cost of funerals and of 
sepulchral monuments We are told that he violated his own law 
as to funtials when burving liis wife Mctclla, and also his law on 
entertainments when seeking to forget his grief for her loss m 
extravagant drinking and feasting (Plut SW/ 35) Julius Caes«ir 
in the capacity of pfaefeciu^i morihus after the African War re- 
enacted some of the sumptu try lav\s which had fallen into neglect, 
Cicero implies {hp ad AH xiii 7) that m Caesar's absence his legis- 
lation of this kind w is not attended to Suetonius tells us that 
Caesar had officers sUtioncd in the market-places to seize such 
provisions as were forbidden by law and sent lictors and soldiers 
to feasts to remove all illegal eatabhs {]ul 4^) Augustus fixed 
anew the expense to Ixj incurred in cnterl innu iits on ordinary and 
festal days Tiberius also sought to cheek inordin tc expense e>n 
banejuets and a decree of the senate w is passed in his reign forbid- 
ding the nse of gold vases except in sacred rites and prohibiting the 
wearing of silk garments by men But it appears from Tacitus 
{ 4 nn 111 5 wluie a speieh is put into his mouth verv much in 
the spirit of Hor ice's ‘ Quid leges sine morilms v.inae preihciunt "> ") 
that he looked more to the impioveincnt of manners than to direct 
legislative action for the restriction of luxury Suetonius mentions 
some regulations m id e by Nero and we hear of luithcr legisUtion 
of this kind bv^ Hadrian and later emperors In the time of 
Tertullian the sumptmiry laws appcjir to hav e been things of the past 
{ 4 pol c vi ) 

In modern times the first important sumptuary legislation 
was m Italy tliat of Frederick 11 , in i\ragon that of jarres I , 
in 1234 , m Trance that of Philip IV , in England that of 
Edward II and Edward III In 1294 Philip IV made provisions 
as to the dress and the table expenditure of the several orders of 
men in his kingdom Charles V of France forbade the use of 
long-pointed shoes, a fashion against which popes and councils 
had protested mvam Under later kings the use of gold and 
silver embroidery, silk stuffs and fine linen wares was restricted 
— at first moral and afterwards eeonomu motives being put 
forward, the latter esptciallv from the rise of the mercantile 
theory In England we hear muc h from the writers of the 14th 
eentury of the extravagance' of dress at that period They 
remark both on the great splendour and expensiveness of the 
apparel of the higher orders and on the fantastic and deforming 
fashions adopted by persons of all ranks The parliament held 
at Westminster in 1363 made laws (37 Ldw III c 8-14) to 
restrain this undue expenditure and to regulate the dress of the 
several classes of the people These statutes were repealed in 
the following year, but similar ones were passed again in the 
same reign They seem, however, to have had little effeet, for in 
the reign of Richard II the same excesses prevailed, apparently 
in a still greater degree Another statute was passed m the 
year 1463 (3 Edw IV e 5) for the regulation of the dress of 
persons of all ranks In this it was stated that “ the commons 
of the realm, as well men as women, wear excessive and inordi- 
nate apparel to the great displeasure of God, the enriching of 
strange realms, and the destruction of this realm An act of 
1444 had previously regulated the clothing, when it formed part 
of the wage s, of servants employed in husbandry a bailiff or 
overseer was to have an allowance of 5s a year for his clothing, 
a hind or principal servant 4s , and an ordinary servant 3s 4d — 
sums equivalent respectively to 50s , 40s and 33s 4d of our 
money (Henry) Already in the reign of Edward 1 1 a proclama- 
tion had been issued against the “outrageous and excessive j 


multitude of meats and dishes which the great men of the king- 
dom had used, and still used, in their castles,” as well as “ per- 
sons of inferior rank imitating their example, beyond what their 
stations required and their circumstances could afford ”, and 
the rule was laid down that the great men should have but two 
courses of flesh meat served up to their tables, and on fish days 
two cdUrses of fish, each course consisting of but two kinds In 
1336 Edward III attempted also to legislate against luxurious 
living, and in 1363, at the same time when costumes were 
regulated, it was enacted that the servants of gentlemen, 
merchants and artificers should have only one meal of flesh or 
fish m the day and that their other food should consist of milk, 
butter and ( heese Similar a( ts to those above mentioned were 
passed in Scotland also In 1433 (temp James I ), by an act 
of a parliament which sat at Perth, the manner of living of all 
ord< rs in Scotland was prescribed, and in particular the use of 
pics and baked meats, which had been only lately introduced 
into the country, was forbidden to all under the lank of 
baron In 1457 (temp James II ) an act was passed against 
“sumptuous cleithing” A Scottish sumptuary law of 1621 
was the last of the kind in Great Britain 

In Japan sumptuary laws have been passed with a frequency 
and minuteness of scope such as has no parallel in the history 
of the western world At the beginning of the nth (cntury wt 
find an Imperial edict regulating the size of a house and even 
imposing restrictions as to the materials of which it is to be 
built But It was during the Tokugawa period that sumptuary 
laws and regulations were passed m the most bewildering 
profusion, ever) detail of a man’s life was regulated down to 
the least particular — fiom the wearing of a beard or the dressing 
of the hair down to the cost of his wife’s hairpms or the pric e of 
his child’s doll ' 

A Ftrt>uson an<l others have pointed out tliat hixuiv is n, term 
of relative import and that .ill luxuries do not deserve to be dis- 
cour.igcd Rose her has called attention to the fact that tlu n iturc 
of the prevalent luxury changes with the sLige of socnl develop- 
ment He endeavours to show that there are three periods m the 
history of luxury one m which it is coirsi and profuse, i second 
in which it aims munly it comloit and elegance, and a third, 
proper to periods of dccadcnct m which it is perverted to vucious 
I and unnatural ends The second of these began in modern times, 
with the emergence of the Western nations from the medieval 
period -imnd in the incicnl communities at epochs of similar transi- 
tion Roschcr holds that the suinptuarv legislition which regul irly 
appears at the opening of this stage was then useful as promoting 
the reformation of habits He lemarks that the contemporary 
formation of strong governments, disposed from the eonsciousness 
of their strength to interfere with the lives of their subjects tinded 
to encourage such legislation as did also the jealousy felt by the 
hithcrte^ dominant ranks of the rising wealth of the citizi n classes 
who arc apt to imitate the conduct of their superiors It is cci tainly 
desirable that habits of wastclul expenditure and frequent and 
wanton ch iiiges of fashion should be discouraged J3ut sueli action 
belongs more properly to the spiritual than to the tempoial povior 
Tn ancient especially Roman, life when there was 1 confusion of 
the two powers in the state system, sumptuary legislation was more 
natural than in the modern world in which those powers have been 
in gciicril really, though impcrfcctlv separated l^olitical itono- 
mists aie practieallv’ un inimous in their reprobation of the policy 
of Icgislativ e compulsion in the se m ittcrs In a well-known passage 
Adam Smith protests against the * impertinence and presumption 
of kings and ministers in pretending to watch over the economy of 
private people and to restrain their expemsc being themselves ilw tys 
and witiKiut any exception the greatest spendthrifts in the society " 
Yet he does not seem to have been averse from all attempts to influ 
ence through taxation the expenditure of the humbler classes The 
mexlern taxes on carnages, coats of arms male servants playing 
cards &c ought perhaps not to bc regarded as resting on the 
principle of sumptuary laws, but only as means of proportioning 
taxation to the capacity of bearing the burden 

The loci classict on Roman sumptuary laws are Gellms Nodes 
aiticae 11 24 and Alacrobiiis, Saturn 111 17 For Great Biitain 
see Henry of Huntingdon, Histona Anglorum (Rolls Senes, ed 1 
Arnold, 1879), W Cunningham, Growth of English Industry and 

^ See Captain F Bnnklev’s Japan, its Historv, Arts and Litera- 
ture (1904), J 138 205 140- 1 44, n 98, 99, IV 157-162, Trans 

of the Asiatic Soc of Japan vol xix “ Note son Land Tenure and 
Ixical Institutions in Old Japan,’ cd by Professor J H Wigmore, 
vol XX , Matenals for the Study of Private Law in Old Japan/^ 
by Professor Wigmore 



SUMTER, 

Commerce ^ W J Ashley, Introduction to English Economic History 
and Theory (1893I, W Denton England in the Fifteenth Century 
(1888) One of the best extant treatments of the whole subject is 
that by Roscher in his essay Uber den Luxus republished in his 
Ansichten der Volksmrthschaft aus dem geschichthcnen Standpunkte 
(3rd td 1878) (J K I ) 

SUMTER, THOMAS (1736-1832), American soldier, waj born 
in Hanover county, Virginia, on the 14th of July 1736 He 
served in the Virginia militia during the French and Indian War 
and was present at Braddock’s defeat (1755) Some time after 
1762 he removed to South Carolina He is best known for his 
services during the War of Independence, but he saw little 
active service until after the fall of Charleston in May 1780 
In July 1780 he became a bngadier-general of state troops 
During the remainder of the war he carried on a partisan ( am 
paign, and earned the sobriquet of the “ Gamecock ” He failed 
m an attack upon Rocky Mount (Chester county) on the ist of 
August 1780, but on the 6th defeated 500 Loyalists and regulars 
at Hanging Rock (Lancaster county), and on the 15th inter- 
cepted and defeated a convoy with stores between Charleston 
and Camden His own regiment, however, was almost annihilated 
by Lieut -Colonel Banastre Tarlcton (1754-1833) at Fishing 
Creek (Cluster county) on the i8th A new force was soon 
recruited, with which he defeated Major James Wemys at 
Fishdam (Union county) on the night of the 8th-oth of Novem- 
ber, and repulsed Tarleton’s attack at Blackstock (Union county) 
on the 20th, when he was wounded In January 1781 Congress 
formally thanked him for his services He was a member of 
the state convention which ratified the Federal t onstitution 
for South Carolina in 1788, he himself opposing that instrument, 
of the national House of Representatives in 1789-1793 and again 
in 1797-1801, and of the United States Senate from 1801 to 1810 
At the time of his death at South Mount, South Carolina, on the 
1st of June 1832, he was the last surviving general officer of the 
War of Independence 

Ste Edward McCrady 1 he Hi story of South Carolina in the Revolu 
tion (2 vols New York igoi-1902) 

SUMTER, a city and the county-seat of Sumter county, 
South Carolina, U S A , 42 m by rail E by S of C olumbia 
Pop (1900), 5673 (3160 negroes), (1910), 8109 Sumter is 
served by several divisions of the Atlantic Coast line and by the 
Southern railways It is the seat of St Joseph’s Academy 
(Roman Catholic) for girls The region produces tobai co, 
vegetables and cotton, and there are various manufactories in 
the city Sumter was founded in 1800 and was named in honour 
of General Thomas Sumter, it was first chartered as a city 
in 1887 

SUMY, a town of Little Russia, m the government of 
Kharkov, 122 m by rail N W of the city of Kharkov, founded 
in 1658 Pop (1900), 28,519 It is an important centre for the 
trade of Great Russia with Little Russia — cattle and corn being 
sent to the north in exchange for manufactured and grocery 
wares It has important sugar manufacture, and a technical 
school 

SUN (0 Eng sunne, Ger sonne, Fr soletl, Lat sol, Gr 
^Xtos, from which comes heho- in various English compounds), 
the name of the central body of the solar system, the luminous 
orb from which the earth receives light and heat (see Sunshine), 
hence by analogy other heavenly bodies which form the centre 
of systems are called suns 

To understand the phenomena of the sun, we should reproduce 
them upon the earth, but this is clearly impossible since they 
take place at temperatures which volatilize all known substances 
Hence our only guides are such general laws of mechanics and 
physics as we can hardly believe any circumstances will falsify 
But It must be remembered that these require extrapolation 
from experience sometimes sufficiently remote, and it is possible 
they may lead to statements that are obscure, if not contra- 
dictory The body of the sun must consist of uncombmed gases, 
at the surface the temperature is some 2000° C above the boiling 
point of carbon, and a little way within the body it may probably 
exceed the critical point at which increase of pressure can produce 
the liquid state in any substance But as the mean density 
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exceeds that of water, and probably falls but little from the centre 
to the surface, these gases are gases only in the sense that if the 
pressure of neighbouring and outward parts gravitating to- 
wards the centre were relaxed, they would expand explosively, 
as we see happening in the eruptive prominences They have 
lost completely the gaseous characteristic of producing a line 
spectrum, and radiate like incandescent solids I he surface 
region which yields a continuous spectrum is called the photo- 
sphere, it possesses optically a sharp boundary, which is gener- 
ally a perfect sphere, but shows occasionally at the rim slight 
depressions or more rarely elevations Enclosing the photo- 
sphere is a truly gaseous envelope which is called the chromo- 
sphere, and which shows a spectrum of bright lines when we can 
isolate Its emission from that of the photosphere This envelope 
IS also sharply defined, but its normal appearance is compared 
to the serrations which blades of grass show on the skyline of a 
hill, and it is disturbed by the outbursts, called prominences, of 
which details are giv cn below Outside this again is an envelope 
of matter of enormous extent and extreme tenuity, whether 
gaseous or partly minute liquid or solid drops, which is called the 
corona It has no sharp boundary, its brightness diminishes 
rapidly as wc recede from the limb, and such structure as it 
shows consists of long streaks or filaments extending outwards 
from the limb in broad curved sweeps Finally there is the 
envelope of still vaster extent and of unknown constitution which 
gives the zodiacal light (qv), its greatest extent is along the 
ecliptic, but It can also be certainly traced for 35° in a perpen- 
dicular direc tion The lower gaseous cloaks absorb a large part 
of the light admitted by the photosphere, and especially at the 
limb and for the more refrangible rays the loss of intensity is 
very marked 

In the instants when a sharp image of the photosphere is seen 
or photographed, it shows a granulated appearance like white 
flakes strewed fairly evtnl) upon a dark ground The figs 
I, 2, 3, 4 (plate) show enlargements from photo- 
graphs by Hansky at Pulkowa (June 25, 1905), Apptmraace 
they are separated by intervals from 25 to 80 otPboto^ 
seconds, and he has succeeded in showing identity 
m many of the granules, or more properly, clouds represented 
Thus they exhibit at once general appearance and its changes 
The diameters range from 400 m or less up to 1 200 m , and the 
speeds relative to the spot range up to 2 or 3 m per second 
M Hansky believes these motions may be the consequences 
of matter rising from below and thrusting the surface groups 
aside Usually the changes are such that it is impossible even 
to ret ognize the formations in successive photographs Besides 
granulations the sun’s disk shows, as a rule, one or more spots or 
groups of spots Each spot shows with more or less completeness 
a ring-shaj cd penumbra enclosing a darker umbra, the umbra, 
which looks black beside the photosphere, is actually about as 
brilliant as limelight In the neighbourhood surrounding the 
penumbra the granules appear to be packed more closely, forming 
brilliant pate hes called faculae In the shape of a spot there is 
neither rule nor permanence, though those that are nearly circular 
seem to resist change better than the others They arise from 
combinations of smaller spots, or from nothing, in a short period, 
say a day They are never wholly quiescent Bridges, more 
brilliant than the rest of the photosphere, form across them, and 
they may divide into two parts which separate from one another 
with great velocity The largest spots are easily seen by the 
naked eye, if the brilliancy of the disk is veiled, the umbra may 
be many — ten or more — diameters of the earth in breadth 
The length of their life is difficult to assign, because there is 
some tendency for a new group to arise where an old one has 
disappeared, but one is recorded which appeared in the same 
place for eighteen months, the average is perhaps two months 
They are carried across the disk by the sun’s rotation, partaking 
in the equatorial acceleration, they also show marked dis- 
placements of their own, whether w ith, or relative to, the neigh- 
bouring photosphere does not appear, at the beginning of their 
life they usually outrun the average daily rotation appropriate 
to their latitude Spots are rarely found on the equator, or 
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more than N or S of it, and at 45° are practically 
unknown I heir occurrence within these zones follows statisti- 
cally a uniform law (see Aurora) Other information about 
the sjx)ti> IS given below, in tonnexion with their spectra It 
may be said that nothing definite has been established as to 
what they are Ihe statement known as A Wilson’s theory 
(1774), that they are hollows in the photosphere, long supposed 
to be proved by perspective effects as the spot approached the 
limb, IS discredited by F Hewlett s careful drawings, which, 
however, do not establish the contrar> To draw a trustworthy 
conclusion it is necessary that the spot should be quiescent, 
show a well-developed and fairly symmetrical penumbra, and be 
observed near the limb and also near the centre, and these 
conditions are satisfied in so few cases as to withdraw all 
statistical force from the conclusion higs 6, 7, 8 (plate) 
are reproductions of the Greenwich photographs of the sun 
from the ^olh of January to the 8th of Februarv 1905 
The first, taken alone, might seem to bear out Wilson’s 
theory, but the others show that the penumbra is really 
very unsymmetrical and much broader on the side towards 
the limb, apart from anything which perspective may have 
to say The photosphere does not rotate in one piece, lower 
latitudes outrunning higher This was discovered by R C 
Carrington from observations of the spots, extending from 1853 
Rotation of 1861, from which he determined also the position 
thePboto^ of the sun’s axis But conclusions from the spots 
sphert are full of anomalies E W Maunder and Mrs 
Maunder found that different spoth in the same /one differ more 
than do the means for different zones, while a long-lived spot 
settles down to give more consistent results than are furnished 
by spots of one apparition In the span of two complete sun- 
‘'pot periods no evidence was found of periodic or other change 
wuth lapse of time The problem still awaits complete discussion 
fhe irregularities incidental to use of the spots are escaped by 
comparing the relative Doppler displacements of the same 
spectral line as given by the receding and advancing limbs of 
the sun The observation is a delicate one, and was first success- 
fully handled by N C Dun^r in 1890 But his determinations, 
repeated recently {Acta upsal IV vol 1 , 1907) as well as those 
of J Halm at Edinburgh {Ast Nach vol 173, 1907), are super- 
seded by a photographic treatment of the problem by W S 
\dams {Aatrophys Journ , xxvi , 1907) 

The diagram (fij;; y) shows Adams s value for the angular velocity 
{ for different latitudes the dots representing the actual observa- 
tions Fig 10 shows the conseejuent distortion of a set of meridians i 
after one revolution (at lat 30*) An important feature added to 
the discussion by Adams is the different behaviour of spectral lines 



which arc believed to originate at different levels The data given 
above refer to the mean reversing layer Lines of lanthanum and 
carbon which arc believed to belong to a low level showed system 
atically smaller angular velocity than the average This promises 
to be a fertile held for future inquiry Pending more conclusive 
evidence from the spectroscope, the interpretation of the peculiar 
surface rotation of the sun appears to that the central parts 
of the body are rotating faster than those outside them, for if 
such were the case the observed phenomenon would arise For 


consider first a fiictioiiless fluid The equations of surfaces of equal 
angular motion would be of the form / — R (i — * cos'^S) where 
c is proportional to tlie square of the angular motion, supposed 
small, and R increases as « diminishes Consider the traces these 
surfaces cut on anv sphere r we have tfe/efS =2€ sin 0 cos 0/{cos“0 — 

I tfR '^dKIdt} whicb is positive ind has a maximum m the middle 
I latitudes, so that, proceeding 
I from tjie p<>U to the equator 
I along any meridian the angular 
velocity would continually in- 
crease, at a rate which was 
greatest m the middle latitudes 
This IS exactly what tlu ob- 
servations show Now if this 
state be supposed tstabhshcd m 
a fnctionhss fluid, the con 
sideration of internal friction 
I would simply extend the char- 
acteristics louiid at any spot to 
the neighbourhood and there- 
fore if the boundary were i 
sphere and so for a frictionkss 
fluid an exception it would 
cease to be an exception when 
wc allow for viscosity But this 
theory gives no clue to the results relating to hvdrogcn, winch 
belongs to a high level and which Adams has shown to move vvilli 
an angular velocity decidedly greater than the equatorial angul ir 
velocity below it, and not to show any sign of falling off towir(S 
the poles 

It is useful to form a conception of the mei hanical state within 
the sun’s body Its temperature must be dominated dirc( tly 
or indirectly by the surface radiation, and since the Mechanical 
matter is gaseous and so open to redistribution, the state 
same is true of density and pressure It is true that i^teraaity 
within the body radiations must be stifled within a si ort 
distance of their source, none the less, they will detcrmini 
a temperature gradient, falling from the centre to the borders 
though for the most part falling very slowly, and we may 
what relative temperatures in different parts would maintain 
themselves if once established Stefan’s law of radiation ai - 
cording to the fourth power of the temperature is too difficult 
to pursue, but if we are content with cognate results we can 
follow them out mathematically in a hypothetical law of tlx 
first power Wc then find that the density would increase 
as we go outwards, at first slowly, but finally with extreme 
rapidity, the last tenth of the radius comprising half the mas 
The radiation from such a body would be practically nil, no 
matter how hot tlie centre was Of course sue h a state would 
be statically unstable It would ne\ er get established because 
currents would arise to exchange the positions of the hotter, 
less dense, inner parts and the cooler, more dense, outer emes 
By this interchange the inner parts would be openecl out and tht 
total radiation raised Since the only cause for these convection 
currents is the statical instability produced by radiation, and 
the rapid stifling of radiations within the bod> produces there 
a temperature gradient falling very slowl\ , they would be for the 
most part extremely slight Only near the surface would thc\ 
become violent, and only there would there be a rapid fall of 
temperature and density Through the main body these would 
remain nearly constant Indeed it seems that, m the final 
distribution of density throughout the part whic h is not subject 
to violent convection currents, it must increase slightly from 
the centre outwards, since the currents would cease altogether 
as soon as a uniform state was restored In the outer strata 
a different state must prevail Rapidly falling temperature 
must (and visibly does) produce furious motions which wholK 
outrun mere restoration of statical balance Portions change 
places so rapidly and so continually, that we may take it, where 
any average is reached, the energy is so distributed that there is 
neither gam nor loss when such a change occurs Thts is the 
law of convective equilibrium But m the sun’s atmosphere 
gravitation alone is a misleading guide Convective equilibrium, 
which depends upon it, gives far too steep a temperature 
gradient, for it yields a temperature of 6000® only 200 m 
within the free surface, whereas the chromosphere is of an average 
thickness of 5000 m., and attains that temperature only at its 
base Probably the factor which thus diminishes the effective 
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condensing power of gravitation at the sun’s borders is the 
pressure of radiation 

The radiations from the sun must be considered m two parts, 
correspondmg respectively to the continuous spectrum and the 
Ime-spectrum The latter is considered below, 
It IS indicative of the chemical elements from which 
the lines can proceed, and its state at the tiftie of 
emission, the former is inductive only of the rate of loss of 
energy from the sun by radiation, and is inwoven with a remark- 
able group of physical theory and experiment, known as 
tht theory of the black body, or as black radiation The 
“ black body ” is an ideal body with surface so constituted 
as to reflect no part of any radiations that fall upon it, in the 
case of such a body Kirchhoff and Balfour Stewart showed that 
unless energy were to be lost the rate of emission and absorption 
must be in fixed ratio for each specific wave-length 
The name has no reference to the appe<irance of the body to the 
eye, when emitting energy its radiations will b( of all wave-lengths 
and if intense enough will appe<il to the eye as luminous between 
about wave lengths 7600 and 4000 tenth-metres, thih intensity is 
X question of temperature and as it is exquisitely inappropriate to 
speak of the bvilk of the solar radiations is black the writer will 
speak instead of amorphous radiations from an ideal radiator Ihc 
ideal r idiator is realized within any closctl cavity the walls of which 
arc maintained at a definite temperature The sp*ce within is 
filled with radiations corresponding to this temper iture and these 
attain a certain equilibrium which permits the energy of radiation 
to be spoken of as a whole as a scalar quantity, without express 
reference to the propagation or interference of the waves of which it 
IS composed It is then found both by experiment and by thermo- 
dynamic theory that in these amorphous radiations there is for each 
temperature a definite distribution of the energy over the spectrum 
according to a law which may be expressed by ^<p{ 9 \)d\ between the 
wave-lengths a a -f- <fA, ind as to the form of tht function <f> Planck 
has shown {Stizungsber Berlin A k ad 544) that an intelligible theory 
can be given which leads to the form <p{QK) — c-^l{exp{i Jxe) — 
a form which agrees in a satisfactory wav with all the exptn 
ments big ii shows the resulting 
distribution of energy The enclosed 
area for each temperature represents the 
total emission of energy for that tern 
peraturc the abscissae arc the wave 
lengths and the ordinates the corre- 
sponding intensities of emission for that 
wave-length It will be seen that the 
maximum ordinates he upon the curvt 
\B — constant doited in tne hgure and 
so as the temperature of the ideal body 
rises, the wave-length of most intense 
radiation shifts from the infra - red 
towards the luminous part of the 
spt drum When we speak of the sun s 
radiation as a whole it is assumed that 
it IS of the character of the radiations from an ideal radiator at an 
appropriate temperature 



The first adequate determination of the character as well 
as amount of solar radiation was made by S P langlev m 
1893 Mount Whitney in California (14,000 ft ), with the 
bolometer, an exceedingly sensitive instrument which he in- 
vented, and which enabled him to feel his way 
Von%uat ^'bermally over the whole spectrum, noting all the 
chief Fraunhofer lines and bands, which were shown 
by sharp serrations, or more prolonged depressions of the 
curve which gave the emissions, and discovering the lines 
and bands of the invisible ultra-red portion The holograph 
thus obtained must be cleared of the absorption of the earth’s 
atmosphere, and that of the transmitting apparatus — a spectro- 
scope and siderostat The first m itself requires an elaborate 
study The first essential is an elevated observatory, the next 
IS a long senes of holographs taken at different times of the year 
and of the day, to examine the effect of interposing different 
thicknesses of air and its variation in transparency (chiefly 
due to water vapour) It is found that atmospheric absorption 
IS generally greater m summer than in winter, a difference of 
20% being found between March and August, morning hours 
show a rapid and often irregular increase of transparency, 
culminating shortly after noon, after which the diminution is 
slow and comparatively regular 
Ihe resultmg allowances and conclusion are illustrated m fag 12, 


taken from an article by Langley in the 4 stvophystcal Journal 
(1903) xvu 2 Iht integrated emission of uuigy is given by the 
area of the outer smoothed curve (4) and the conclusion from this 
one holograph is that the “ solar constant is 2 54 calories The 
meaning of this statement is that, arguing away the earth s atmo- 
sphere, which wastes about one-hali what is received, a square 



centimetre, exposed perixjiidicularly to the sun’s rays would receive 
sufficient energy per minute to rvise 2 54 grams of water C 
Langley s general determination of the constant was greater than 
this — 30 to 3 5 calories, more recently C G Abbot at Mount 
Wilson with mstruments and methods in which I^ingley s expe- 
rience IS embodied has reduced it greatly, having proved that one 
of Langley's corrections was erroneously applied The results 
vary between i 89 and 2 22 and the vanation appears to be solar 
not terrestrial Faking the value at 2 1 the earth is theretore 
receiving energy at the rate of i 47 kilowatts per square metre or 
I 70 horse-power per square yard The corresponding mtensitv 
at the sun s surface is 4 02 / 10^ as great, or 0 79 x 10* kilowatts per 
square metre = 7 88 X 10^ horse power per sejuare yard — enough to 
melt a thickness of 1 3 ^ metres ( = 39 0 ft ) of ice or to vaporize 
I 81 metres ( = 5 92 ft ) of water per minute 

If we assume that the holograph of solar tntrgy is simply a graph 
of amorphous radiation from an ideal radiator, so that the con- 
slants t, of Planck s formula determined tcrrestric llv 
apply to iFthc hyperbola of maximum intensity is A» — 
• 2 921 X lo"^, -^nd as the sun s maximum intensity occurs 

for about A = 4900 wc find the absolute temperature to be 5960° abs 
If we calculate from the total energy emitted and not from the 
position of maximum intensity, the same result is obtamed within 
a few degrees But to call this the temperature of the sun's surface 
IS a convention which sets aside some material factors We mav' 
ask first whether the matte r of which the surface is composed is 
such as to give an ideal radiator, it is impossible to answer this 
but even if we admit a departure as great as the greatest known 
terrestrial exception, the estimated temperature is diminished onlv 
some 10 % A second question relates to the boundaries The 
theory refers to radiation homogeneous at all points within a smgle 
closed boundarv maintained at uniform temperature, in the actual 
ease we have a double boundarv one the sun's surface and the other 
infinitely remote or say non existent, and at zero temperature, 
and It IS assumed that the density of radiation in the free space 
varies inversely as the squares of the distance from the sun 
Though there is no experiment behind this assumption it can hardlv 
lead to error 

A third question is more difficult The temperature gradient it 
the confants of the photosphere must certainly ascend sharply at 
first When we say the sun's temperature is 0000*^ of what level 
are wc speaking ^ The fact is that radiation is not a supcrhcial 
phenomenon but a molar one, and Stefan’s law, exact though it be, 
IS not an ultimate theory but only a convenient halting place and the 
radiations of two bodies can only be compared bj, it when their surfaces 
are similar m a specific way One characteristic of such surfaces 
is fixity which has no trace of parallel m the sun The confines 
of the sun arc visibly in a state of turmoil for which a su£&cient 
cause can be assigned in the relative readiness with which the outer 
portions part with heat to space and so condensing produce a 
state of static instability so th it the outer surface of the sun in place 
of being fixed is continually circulating portions at high tempera- 
tures rising rapidly from the depths to positions where they will 
part rapidly with their heat and then whether perceived or not 
descending again It is clear that at least a considerable part ol 
the solar radiations comes from a more or less diffuse atmosphere 
With the help of theory and observation the part played by this 
atmosphere is tolerably precise Its absorptive effects upon the 
radiations of the inner photosphere can be readily traced progres 
sivelv from the centre to the nm of the sun s disk and it has 
been measured as a whole by Langley^, W E Wilson and others and 
for each separate wave-length by F W Very {Astrophys Journ 
vol XVI ) The entries m the table on following page express tlie 
reduction of mtensitv for different wave-lengths a when the sht is set 
at distances 7 x radius from the centre of disk 

Building upon these results A Schuster has shown {Astrophys 
Journ vol xvi ) that, if for the sake of argument the solar atmo- 
sphere be taken as homogeneous in tempierature and quality, forming 
a sheet which itself radiates as well as absorbs, the radiation which an 
unshielded ideal radiator at 6000° would give is represented well 
both m sum and m the distribution of intensity with respect to 
wave-length, by another ideal radiator — now the actual body of 
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the sun — at about (>700^ shielded by an atmosphere at an average 
temperature of 5500*^ and that such an atmosphere itself provides 
about o 5 of the total radiations that reach us 

In connexion with this subject it may be mentioned that the highest 
measured temperature produced terrestrially that of the arc, is 
about ^500'^ to 4000^ abs 
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The energy which the sun pours out into space is so far as we 
know and except for the minute fraction intercepted by the disks 
. . ot the planets (foon jotnni) absolutely lost for the pur- 

gt of toe of further mechanical effect The amount is such 

that supposing the average spceihc heat of the sun s 
body as high as that of wattr there would result a general fall of 
temperature ot 2 o" to 2 5^ C in the lapse of each year Hence 
if no other agency is invoke<l at an epoch say ;r x 1000 years 
ago the sun s heat would have been greater than now by the 
factor I + where n X Oooo® is taken for the sun's present mean 
temperature It seems possible that n is not a large number and 
if we take x equal say to 200 we come to the most recent estimate — 
the astronomii al — of the date of the earth's glacial epoch, when the 
Sim’s radiation was certainly not much more than it is now, while this 
factor would differ materially from unity Hence loss does not go on 
without regeneration and we are app ircntly it i stage when there 
IS an approximate balance between them It is in fact an impossi- 
bility that loss should goon without regeneration for if any part of 
the sun s body loses heat it will be unable to support the pressure 
of neighbouring parts upon it, it will therefore be compressed in 
A general sense towards the sun's centre the vdocities of its mole 
cules will rise and its temperature will again tend upwards In 
eon sequence of the radiation of heat the whole body will be more 
condensed th in before but whether it is hotter or colder th in before 


will depend on whether the contraction set up is more or Uss than 
enough to restore an exact balance If we are dealing with com 
paratively re*ccnt periods there is no evidence of progressive change 
but if we go to remote epochs and suppose the sun to have once been 
diffused m a nebulous state it is clear that its shrinkage in spite 
of radiation has left it hotter so that the shrinkage has outrun 
what would suffice to maintain its radiation It is equally clear 
that there is a point beyond which contraction cannot go and 
thereafter, if not before the body will begin to grow colder There 
is thus a turning point m the life of every star The movement 
towards contraction and consequent nso of temperature which 
radiation sets up like other motions overruns the equilibrium 
point, only however by a minute amount, the accumulated excesses 
from all past time now stored in the sun would mamtain its radia 
tions at their present rate for n X 1000 years, that is for a few 
thousand years only 

There is a superior limit to the quantity of energy which can be 
denved from contraction If we suppose the sun s mass once 
existed m a state of extreme diffusion, the energy yielded by collect 
mg it into its present compass would not sulficc to maintain its 
present rate of radiation for more than 17 000 000 ytars in the past, 
nor if its rae<in density were ultimitely to rise to eight times its 
present amount for more than the same period in the future This 
supposes the present density nearly uniform , if it is not uniform 
any amount added to the former period is subtracted from the 
latter A contraction of o 2" or 90 m in the sun's radius would 
maintain the present emisson for ^500 years Such a rate ot 
change would be quite insensible and we can affirm tliat for recent 
times there is no reason to look lor any other factor than contraction , 
but if we consider the remote past it is a different matter We know 
nothing quantitatively of the radiations from a nebulous body, 
and it IS quite possible that the loss of radiant energy in this early 
stage was very small , but it is at least as certain as any other physical 
inference that 17 000 000 years ago the earth itself was of its present 
dimensions a comparatively old body with sea and living creatures 
upon it, and it is imjxissiblc to believe that the sun's radiations were 
whollv different, but if they were not they have been maintained 
from some other source than contraction 

1 he fall of meteoric matter into the sun must be a certain source 
of energy, if considerable, this external supply would retard the 
sun's contraction and so increase its estimated age but to bring 
about a reconciliation with geological theory very nearly the whole 
amount must be thus supplied It is easy to calculate that this 
would be produce<l by an annual fall of matter equal to one nineteen 
millionth of the sun's mass which would make an envelope eight 
metres thick, at the sun's mean density, this would be collected 


during the year from a spherical space extending beyond the orbit 
ot Jupiter The earth would intercept an amount of it proportion^ 
to the solid angle it subtends at the sun , that is to say, it would 
receive a deposit of meteoric matter about one- tenth of a millimetre, 
of density say 2, over its whole surface in the course of the year 
So far tiiere is nothing impossible in the theory But there are 
two fatal objections The sun is a small target for a meteorite 
coming from infinity to hit and if this con iclerable cjuantity 
reaches its mark a much greater amount will circulate round the 
sun m parabolas and there is no evidence of it wheie it would 
certainly make itself felt in perturbations of the planets A second 
objection IS that it fails in its purpose, beciusc 20 000 000 years ago 
it would give a sun quite as much changed as the contraction 
theory gave If we examine chemical sources for maintenance of 
the sun's heat combustion and other forms of combination are 
out of the question because no combinations of different elements 
are known to exist at a temperature of (>000° A source which 
seems plausible perhaps only because it is less easy to test is 
rearrangement of the structure of the elements atoms An atom 
IS no longer figured as indivisible it is made up of more or less 
complex and more or less pci mane nt systems in internal circulation 
Now under the law of attraction according to the inverse square 
of the distance or any other inverse power beyond the first the 
eneigy of even a single pair of material points is unlimited, if their 
possible closeness of approach to one another is unlimited If the 
sources of energy within the atom can be drawn upon and the 
phenomena of radio activity leav e no doubt about this there is 
iiere an incalculable source of heat which takes the cogency out of 
an\ other calculation respecting the sources maintaining the sun's 
radiation An equivalent staten cut of the same conclusion may 
be put thus supposing a gaseous nebuli is destined to condense 
into a sun the elementary matter of which it is composed will develop 
in the process into our known terrestrial and solar elements parting 
with energy as it does so 

The continuous spectrum leads to no inference, except that of the 
temperature of the central globe but the multitude of dark lines 
by which it is cro‘*std reveal the elemtiits composing « . 

the truly gaseous cloaks whuh ( nclosc it A table ot 
these lines is a phvsical elocuimnt as exact as it is * “ 

intricate The visual portion extends from about w 1 ^700 to 7200 
tt nth metres the ultri violet begins about 2970, beyond which 
point our atmosphcie is almost perfectly opaejue to it the infra- 
red can be trace for moic than ten times the visual length but 
the gaps v\hieh indicate absorption lints have not been mapped 
beyoneJ 9870 The ultra-violet and the visual portion are re- 
ce^rtltel photographically Rowland's classical work shows some 
5700 hnes in the former, and 14,200 in the latter, on a graduated 
scale of intensities from 1000 to o, or 0000, for the faintest lines, 
between a quarter and a third of these hncs have been identified, 
fully ^e>o belonging to iron and several hundreel to wa+er vapour 
and Ollier atmospheiic absorption The infra red requires special 
appliances it has been examined visually by the help of phosphor- 
escent plates (Eccquertl), and with special photogriphic plates 
(Abney) but the most ifficient way is to use the Lolomtter or 
radiomicromctcr, by this means some 500 or Ooo lints have been 
m^ped 

The first problem of the spectrum is to identify the effects of 
atmospheric ab'^orption, especially oxygtn, carbonic acid and 
water vapour, this is dont generally by compaiing the spectra of the 
sun at great and small /imth dist inees, or by reducing the atmo 
gihenc effect by observing from a great elevation, as did P J C 
Janssen from the summit of Mont Blanc, but the only unquestion- 
able test IS to find those hnes which are not touched by Doppler 
effect when the receding and advancing limbs of the sun are com- 
pared (Cornu) by this method H F Newall has verified the presence 
of cyanogen in the photo'^phere, and it had previously served to 
(’isprovc the solar oiigin of certain oxyge n hnes In fact, doubt long 
surrounded the presence ot oxygen in the sun, and was not set at 
rest until K D T Runge and F Pa'^ehen in 189O identified an 
unmistakable oxygen triplet in the infra red, which is shown terres- 
trially only m the vacuum tube, where the spectrum is very different 
from that of atmospheric absorptions The absence of hnes of the 
spectrum of any clement from the solar spectrum is no proof that 
the element is absent from the sun, apart from the possibility that 
the high temperature and other circumstances may show it trans- 
formed into some unknown mode, which is perhaps the explanation 
of the absence of nitrogen, chlorine and other non-metals, if the 
dement is of high atomic weight wc should expect it to be found 
only in the lowest strata of the sun s atmosphere, where its tempera- 
ture was nearly ecjual to that of the central globe, and so any absorp- 
tion line which it showed would be weak This is undoubtedly tfu 
case with lead and silver, and probably with mercury also In 
Rowland’s table hnes from the arc-spectra of the following are 
identified The order is approximately that of the numbers of 
identified lines Excepting strontium, those which art low upon 
tht list are represented also by lines of small intensity The chromo- 
sphere adds the three last of the list The strongest lines are 
those due to calcium, iron, hydrogen, sodium, nickel, in the order 
named 
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Iron 

Neodymium 

Alummium 

Bismuth ( ) 

Nickel 

Lanthanum 

C admium 

Pellunum 

Titanium 

Yttrium 

Rhodium 

Indium 

Manganese 

Niobium 

Erbium 

Oxygen 

Chromium 

Molybdenum 

Zinc 

Tungsten 1 

Cobalt 

Palladium 

Copper 

Mercury (?) j 

^rbon 

Magnesium 

Silver 

1 

Vanadium 

Sodium 

Germanium 

Hehum • . 

Zirconium 

Sihcon 

Glucmura 

\t terbium 

Cerium 

Hydrogen 

Pm 

Europium 1 

Calcium 

Strontium 

Lead 


Scandium 

Barium 

Potassium 

i 


1 ht bpcctrum taken near the limb of the sun shows mcrcas< d 
general absorption, but also dehnitc peculiarities of great interest in 
connexion with the spectra of the spots, which it will be convenient 
to desenbe first 

When the slit of the spectroscope is set across a spot, it show s, as 
might be expected, a general reduction of bnghtness as we pass from 
the photosphere to the penumbra, anti a still greater one 
sua~8p0t gg umbra This is not a uniform shade 

pec rum whole lengtli of the spectrum, but shows in 

bands or flutings of greater or less darkness, which in places and at 
intervals have been resolved by Young, Dun6r and other unques- 
tionable observers into hosts of dark lines Besides this the 
spectrum shows v(iy many differences from the mean speetium 
of the disk, the inUrpretation of which is at present far from clear 
Generally speaking, tlu same absoq^tion hms arc present, but with 
altered intensities, which differ from ont spot to another Some 
lines of ctrtain ek mints ire always seen fainttr or tliinner than on 
the photosphen , or even wholly obliterated others sometimes show 
the same features, but not always, other lines of the same elements, 
licrhaps originating at a level above the spot, are not affected , there 
are also bright streaks whe re even the general absoqition of the spot 
is absent, and sometimes such a bright hue will correspond to a dark 
lin( on the photosphere, most generally the lines are intensified, ^ 
generally in breadth, sometimes in darkness, sometimes in botli ' 
together, sometimes in one at the expense of the other, certain lines ! 
not seen in the photosphere show only across the umbra, others 
( ross umbra and penumbra, others reach a short distance over tlu 
photosphere A few of the lines show a double reversal, the dark 
absorption line being greatly increased m breadth and showing a 
bright emission line in its centre The umbra of a spot is generally 
not tormented by rapid line of-sight motions where any motion has 
been found G E Hale and W S A.dams make its direction down- 
wards, but round the rim and on bndges the chaiactt ustic distortions 
due to eruptive prominences are oft< n observed Ihtre apixars to 
be some connexion between prominences and spots, quiescent promi- 
nences are sometimes found above the spots, and W M ivfitehell 
records an eruptive prominence followed next day in the same place 
by the appearance of a small spot It does not appear that the 
affected lines follow in any way the sun-spot cyck The radiation 
from a spot changes little as it approaches the sun s limb, in fact 
Hale and Adams find that the absorption from the hmb list If differs 
from that of the centre of the disk in a manner exactly resembling 
that from a spot, the same lines being strengthened or weakened 
in the same way, though in much less degree, with, however, one 
material exception if a line is winged in the photosphere the wings 
are generally increased in the spot, but on the hmb they arc weakened 
or obhterated If the spot speetium is compared with that of the 
chromosphere it appears that the lines of most frequent occurrence 
in the latter are those least affected in the spot, and tin high level 
chromospheric lines not at all, the natural interpretation is that the 
spot IS below the chromosphere As to whether the spots arc regions 
of higher or lower temperature than the photosphere, the best 
(piahned judges are reserved or discordant, but recent evidence seems 
to point very definitely to a lower temperature Hale and Adams 
have shown that the spectrum contains, besides a strong hne- 
sptetrum of titanium, a faint banded spectrum which is that of 
titanium oxide, and a second banded part remarked by Newall has 
been identified by A L Fowler as manganese hydndc The band 
spectrum, whicn corresponds to the compound or at least to the 
molecule of titanium, certainly belongs to a lower temper iturc than 
the line spectrum of the same metal Hence above the spots there 
arc vapours of temperature low enough to give the banded spectra 
of this refractory metal, while only hne spectra of sodium, iron and 
others fusible at more moderate temperatures are found (see also 
Spectroheliograph) 

The chromosphere, which surrounds the photosphere, is a cloak 
of gases of an average deptli of 5000 m , in a state of luminescence 
Cbrornom intense than that of the photosphere Hence when 

sphere " photosphere is viewed through it an absorption 

spectrum is shown, but when it can be viewed separately 
a bnght line spectrum appears Most of the metalhc vapours tiiat 
produce this he too close to the photosphere for the separation to be 
made except during eclipses, when a flash spectrum of bright lines 
shines out for, say, five seconds after the continuous spectrum has 
disappeared, and anam before it reappears (see Eclipse) F W 
Dyson has measured some eight hundred hnes in the lower chromo- 
sphere and identified them with enussion spectra of the following 


elements hydrogen, hchum, carbon with tlu cyanogen biml, 
sodium, magnesium, iluminium, silicon, calcium, scandium, titi- 
nmin, vanadium, chromium, manganese, iron /me, strontium, 
yttniim, zirconium, banum, lanthanum, cerium, lU'odynuum, 
I ytterbium, lead, europium, besides a lew doubtful identifications 
I it IS a curious fact that the agreement is with the spark spectra ot 
I these elements, where the photosphere shows exclusively or more 
I definitely the are lints, which an gent rally attributed to a lowtr 
temperature In the higher chromosphere the following wire 
I recognizotl helium and parhclium liydrogtn, strontium, cdeiuni, 
iron, chromium, magnesium, scandium and titanium 

In the higher chromospheie on oeeasious metallic gases are earned 
up to such a level that without an eclipse a bright line spectrum of 
many ckments may be seen, but it is always possible to see those 
of hydiogcn and hchum anti by opening the sht of the spectroscopt 
so as to weaken still further the continuous spe*ctrum from the 
photosphere (now a mere reflection) the actual forms of the gaseous 
structures called prominences round the sun s nm may be seen 
In the visual sjxi trum there are foui hvtlrogen lines an<i one heUum 
I hne in which the actual shapes may be examined The features seen 
' differ according to the hiu used, as tlu circumstances prevailing at 
diffcrt nt levt Is of the chromospht it l ill out one line or another with 
greater mb nsity The helium formations do not reach the sun's 
hmb, and it is another puzzhng detail that the spectrum of the disk 
shows no absorption hne of anything likt an intensity to corrtspond 
with the enussion line of hehum in the thiomospherc Ihc pronu 
nenecb are of two kintls, quiescent and trujitivc Some of the former 
are to bt seen at the hmb on most occasions, iht y may hang for days 
about the same place they reach altitudes of which the average is 
perhaps 20,000 m , and show the spectral hnes of hydrogen and 
nelium Sometimes they float abovt the surface, sometimes they 
arc conncctetl witli it by sttms or branches, and they show delicate 
striated detail like cirrus cloud The eiuptivt prominences, called 
also metallic, because it is they which show at their bases a complete 
bnght hne spectrum of the metallic elements, rush upwards at speeds 
which it is difficult to associate with transfers of matter the velocity 
ofUn exceeds 100 m a second W M Mitchell watched one rise at 
250 m a second to the height of 70,000 m , and in hve minutes after 
it had faded away and the region was quiet Ihis is remarkable 
only in point of velocity Much greater heights occur Young 
recortls one which reached an elevation of ^50,000 m , or more than 
three quarters of the sun s radius Since 1 el entih cation of spectral 

lint s IS a matter of extreme refinement, any cause which may displace 
lines from their normal places, or otherwise change their features, 
must be examined scrupulously We have seen above numerous 
applications of the Dojiplcr effect Two other causes of displace- 
ment call for mention in their beanng on the solar spectrum - 
pressure and anomalous dispersion The pressure wluen protluces 
a continuous spectrum in gases at a temperature of Oooo® must be 
vtry great Recent experiments on arc spectra at pressures up to 
lot) atmeisphcres by W J Humphreys and by W C _ 

Dufficld show Svveral suggestive peculiarities, though 
their bearing on solar phenomena is not yet determined ^'***®^ 
The hnes are broadened (as was already known), the 
intensity of emission is much increased, but some 
arc weakened and some strengthened, nor is the amount of 
broaelening the same for all hnes, nor is it always symmetrical, 
being sometimes greater on the red side but besides the effect of 
unsymmetrieal broadening, every hne is displaceel towards the red, 
different hnes again behave differently ancl tht y may be arranged 
somewhat roughly in a few groups accordmg to their behaviour, 
reversals are also effected, and the reversed hm does not always 
correspond with the most intense p*irt of the emission hne For 
example, in the iron spectrum tliree groups about wave-length 
4500 arc found by Duffield to be displaced respectively 017, o ^4, 
o 00 tenth-metres, at ickd atmospheres This shift towards the 
red J I armor suggests is due to relaxation of the spring of the sur 
rounding ether by reason of the crowding of the molecules, a shift of 
o 17 tenth-metres would, if interpreted by Doppler s principle, have 
been re^ad as a receding velocity of 1 1 km per second It is clear 
that these results may mve a simple key to some puzzling anomahes, 
and on the other hancl, they may throw a measure of uncertainty 
over absolute determinations of hne of sight velocities 

The possible applications of anomalous dispersion are varied 
and interesting, and have recently had much attention given to 
them W H Juhus holds that this sole fact robs of . 

objective reahty almost all the features of the sun, 
including prominences, spots, faculae and flocculi, and 
even the eleven year penod Though Rw follow lum so far, an ex- 
planation of the principle will make it clear that there are numerous 
possible opportunities lor anomalous dispersion toqiiahfy inferences 
from the spectrum Theoretically anomalous dispersion is insepar- 
able from absorption When a system vibrating in a frie penod 
of its own encounters, say through the medium of an enveloping 
aether, a second system having a different free penod, and sets it in 
vibration, the amplitude of tnc second vibration is inconsiderable, 
except when the periods approach e (Quality In such a case the 
two systems must be regarded as a single more complex one, the 
absorbed vibration becomes large, though remaining always finiti, 
and the transmitted vibration undergoes a remarkable change n 
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ill period This is illu trattcl m fig i where the efiect of a single ^ 
'ihM>rl)ing system upon \ibrdtions of all wave-lengths is shown ! 

rhi line rj shows the factor by 
/'X which the index of refraction of 

I / N. th( transmitted vibration is 

I / multiplied and the curve p the 

1 l/'P intensity of the absorbed vibra 

I / tion for that wave length The 

/ relative increase ol index takes 

-j ' ' place on the side where the wave 

I length IS greater than that of the 

i s. ^ absorbing system The effect ot 

Fig 13 sueh i change may be to btnel 

back the coloured ribbon of the 
spe eti urji upon itself, but just v\ here this is done all its light will be 
robbed to maintain the absorbing s> stem in vioration 1 heoi y is here 
much less intricate than fact, but it seems to cover the most important 
features and to be well confirmed Omitting extreme examples 
like fuehsm, wheie the spectrum is actualh cut in two it is e>f more 
general importance to detect the pluneunenon in the ordinary 
absorption lines ot the metallic elements Ihis has been elone most 
completely b L Ihiecianti, who measured it by the interfcromete 1 
m the ease 01 more th in a hundn el lines of different metals he found 
iti dcgr( ( to but 1 much in different lines of the same spectrum 
Dittereuo^ of le tractive melex preiduee their greatest elispersive 
effects when iiKidenee on the refr leting surface is nearly tangential 
\V H Julius h IS used this fact in an admirable experiment to make 
the elfeets visible m the case of the 1) lines of sodium \ burner 
was constructed which gave a sheet ot flame 750 mm long and 
I mm thiee and to which sodium eould be supplied in measureel 
epi entity Light from an arc lamp was so directed that only that 
put leachefl the spectioseope which fell upon the dime of th* 
Imrner at grizing incidence, and was thereby nfiaetcd As the 
supply of sodium was increased the lines, lx side s berommg broader, 
diel so uns\mmetneallv, anel a shaded wing or b\n<l appeared on 
one sule or the othei aceeirelmg as the be ini impingeel em one side 
Ol the other of the flame These binds Julius calls elispersion 
])inds an<l then issuming that a species of tubular structure pre 
\ails within a large part of the sun (sueh as the hlame nts ot th* 

< oronv suggest for that region) he applu s the weake mng e>f the hght 
to explain, for instance, the broad el irk Hand K eileuiin lints 
and the sunspots, besides many remoter appheatioiis But it 
should be noteel that the binds ot his exiienment iie not due to 
mom'»lous hspeision in a strict sense 1 hey ire fornieel now on erne 
side now on the otlu i of the ibsorption line but the lapul me le ase' 
of refractive index which accompanies true anomalous dispersion, 
an 1 might b* expected to produce simiUr binds by scattering the 
hght, ^p}>e ijs both from theory and exjieriment to belong to the 
side ot grepter wavelength exclusively Julius s phenomenon 
seems inse parable from grazing incide nee and he ncc any e xplanation 
it supphc's ell pends upon his hypeithetical tubular structure for layeis ^ 
it eipial ’* isity I here ire other elifficulties fn calcium, for 1 
instance, tlu ^ line shows in the labor itory much stionger inomalous [ 

• hspeision ^ in H and K but m the solar spectrum H anel K are 1 
broael out e*i ill comparison to g Hale his pointed out other | 
iispeets in winch tin explanation tails to fit facts In connexion 
witn the qut'.tion whether the phenomem ot the sun ire actually 1 
very dillcrent from what they superfieiillv appear \ Schmidts 
the'ory of the jihoto'^phcrc eltserves mention it explains how the | 
ppe ir inee of a sharp boundary might b( <lui to a species ot mirage | 
Consider the ravs which meet the eye (at unit elistance) 
of 'ingle d from the centre of the sun s disk m then 

the*Photo- passage through the partially translucent por 

sphere " Ixidy we have the ce|uation sin sin / 

(fig 14) Now generally p. will decrease as r inei cases, 
but th< initial value of p is not likely to be more than, say, twice 
its final value of unity , while r mere ascs manifold m the same range 
Ji* nee in general vp will increase witli r, and tin retorc foi a given 
V due of d, i will eontimi illy increase as we go inwards up to go'’ 
which i‘ \ id Itiinfor i certain \ aluc ol 1 , and this will be the dciptst 




Lvel of the suns body from which rays will reach the eye at the 
given angle d But if there is a region, say from r' to throughout 
which rp <U crews as r increases, any ray which cuts the outer 
ciivilopt r' it an leute angle will cut the inner om r" also, and can 
be traced still further mw irds before the angle 1 amounts to go® 


\part then from absorption there will be a discontinuous change 
in brightness m the apparent disk at that value of the angulii 
radius d which corresponds to tangential emission from the uppei 
lever r' of this mirage forming region Of course we are unable to 
say whether such a region is an actuality in the sun, on the cartli 
it is an exception and transient, but the gnater the dimensions of 
the body the more probable is its oecurrenee Ihe theoiy can be 
put to 5, certain test by considering its implications with respect to 
colour The greater p is, the greater would be the value ot d, the 
apparent angular radius, corresponding to horizontal emission from 
i given level r, and that whether we aetipt Schmidt's theory or not 
Hence if the sun’s diameter were measured through differently 
coloured screens, the violet disk must appear greater than the red 
Now measures maele by \uwers with the tape hcliometer showed 
no difference, amounting to o i", and so far negative the idea that 
the rays reach us after issuing from a level where p is sensibly differ- 
ent bom unity Piesumably, then, the inner emissions arc absorbed 
and those w hich n aeh us start from v t ry near the surface 

The sun s ilistanee is the indispensable link which connects 
terrestrial m< '’surts with all celestial ones, those ot the moon alone 
excepted hence the exceptional pains taken to deter , 

nunc it The trinsits ot Venus of 1874 and i88z were * 

observed by expeditions trained teir the purpose before stance 
h\nd with eveiy juisMble foresight, and sent out by the British, 
French and Germ, in governments to eKeupy suitable stations 
flislnbutcd over the world, but they served only to demonstrate 
that no high elegree of accuracy e m ever be expected fiom this 
methoel It is the itmosphcrc of Ve nils that spoils the observation 
Whatever be the subsieiuent methexl ot 1 eduction, the mstint is 
rcejmred when the pi met disk is m inte rnal contae t with that ol the 
sun but after contiet has plainly passed it still wmains eonnected 
with the suns rim by a black droj), with the result tint trained 
observers using similai mstrume nts set up i It w feet from one another 
sometimes eliHertd by hall i minute ol time m their lecoid It is 
little wonder then that the sever il re ductions eit the colle eted re suits 
were internally diseordant so is to leave outstnuling a consider iblt 
‘ probable error, ' but showoel themse Ive s able to yie Id very eliffercnt 
cesnelusions when the same set was diseusscd by different prisons 
J bus horn the Biitish observations of 1874 Sir (t B Airy deduced 
a parallax of 8 70" and T J Stone 8 88' from the 1 leneh observa 
tions ot the same elate Stone deduced 8 88" and V Puiseux 8gi" 
The fust rcilly adequate eleteimin ifions of sol 11 p«iiallax were theise 
ol Sir Daviel Till intasurod by inference from the ipjiiient eliuinal 
shift ol Mais among the stars as tlie earth turned diuinally iipem its 
ixis the observitions were made at the islind ol Ascension m 1878 
The disk ot Mars and his colour aie certain disadvontagcs, and (»ill 
afterw mis superseded his own we>rk by tieating in the s ime way 
the thiee minor planets Victoria, Ins and Sapjdio — the last was 
observed by W L Flkin These planets are moic remote Ilian Mars, 
but thi|g; loss IS more than outweighed by' the fact that they' are 
mdistingiushable in appe'^rmee fiom stars The measures were 
made with the ( ipe lielioineter and hive never be e n supeise dtd, 
loi the kitest results with the minor planet Eros exactly confirm 
(•ills result 880 - while they decidedly elinumsli tlie associated 
probible error The planet Freis was discovered in 1899, anel 
jnoved to have an oibit between the t uth and Mars, while every 
one ot the other live or six hundred known asteroids lies between 
Mars and Jupitei Its mein elislaiiee fiom the sun is i 4(> times 
that ot the earth but, be sides, tlu eeecntricity of its orbit is 
large {022), so that at the most favourable ojiportunity it can 
come within one seventh of the distiiut of the sun This favour 
able case is not le alizcd at e \ cry opposition, but in igoo the distance 
was as little as onc-third of th it of the sun, .ind it was observed from 
(Jetobei igoo to Januaiy igoi photographically upon a concerted 
but not ibsolutelv uniform plan by m iny observatories, ot which 
the chief weic tin French national observatories, Greenwich, 
Cambiulge, Washington and Mount Hamilton The planet showed 
a stellar disk varying in magnitude from g to 12 On some plates 
the stirs were allowed to trail and the plane t was followed, in others 
tlu revel se procedure was taken m either case tlie planet's position 
Is measured by referring it to ‘ comparison stais of approximately 
Its own magmtiule situated within 25' to of the centre of the 
plate , while the se stars arc the mse K es fixed by measurement from 
brighter ‘ refeicncc stars," the positions of which are found by 
meridian observations if absolute places arc desired The best 
results seem to be obtained by comparing an eve ning’s observations 
with those of the following morning at the same oDservatory the 
reference can then be made to the same stars and errors in their 
position are therefore virtually eliminated even if the observations 
of a morning with those of the following evening are used the prob- 
able error is doubled The observations at Greenwich thus reeluccd 
gave errors +0 oo^f)" and +00080" respectively Ihe general 
result is 8 800" + 0 0044* To collate the whole of the material accu 
mulatcel at different parts of the world is a much more difficult task 
it re<iuircs first of all a most carefully constructed star-catalogue, 
upon which the further discussion may be built The discussion 
was completed in igog byA R Hmks, and includes the material from 
some hundreds of plates taken at twelve obser va tones , in general 
it may be said the discussion proves that the material is distinctly 
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lictcrogcncous, anrl that in places where it would hardly be expected 
The resnlt is nearly the same as found at Greenwich alone, 8 806' 
+ 0 0020^, or a mean distance of 92,830,000 m =i 493x10^* cm 
with an erroi which is as probably below as above 30,000 miles 

rh( sun's distance enters into other relations, three of which 
])crmit of its determination viz the equation of light the constant 
of abenation and the parallactic mequahty of the moon, the value 
of th( velocity of propagation of light enters m the reductioli of the 
two hrst but as this is better known than the sun's jiarallax, no 
disadvantage results The equation of light is the time taken by 
light to traverse the sun’s mean distance from the earth it uin be 
found by the deceleration or retardation of the echpscs of Jupiter s 
<^at(.]]iles leeording as Jupiter is appi caching opposition or conjunc- 
tion with the sun , a recent analysis shows that its value is 498 6' , 
whidi h ids to the same value of the parallax as above but the 
inttrna' discrepaneies of the material put its authority upon a 
much lower levtl The constant of aberration introduces the sun’s 
distiiu* by a compdiison between the velocity of the e‘arth m its 
orbit uhI the velocity of light its determination is difhcult be 
c lUht It js ni\ olved with questions ol the changing orientation ot the 
(. irtli’s ixis of rotation S C Chandler considers the value 20 52” 
is wdl istvbhshod, this would give a parallax of 8 78" The chief 
term in the lunar longiteule which introduces the ratio of the 
distuiees ot the sun and moon from the uirth explicit^ is 
known as the p irallactic inequality, by analysis of the observ ations 
1* H Cowell hndsthat its coefhcient is 12 j 73" which aceoi ding to 
L \v blown s lunar theory would imply a paiallax 8 778’ 

The Ih si discussion of the sun's apparent diameter his been 
mule by (t I J A Auwers in connexion with his reduction of 
, the German observations of the transit of Venus of 
The si/» * found tint person ility played 

Dimens oms important pxrt, the average efftet might be i" 

l)ut frtxjiienlh it reached y 4 5’ or even 10” with the same 
instruuicnt and method nor was it fixed foi the same observer 
‘some 15000 observations from to 188 j tiken by one hundnd 
observ (IS it (rroenwich Wtishington Oxford and Ncuchatel, 
cleared as tai as poss i>l( of personal Cfjuation shtiwed no sign of 
change that could with probabilit3 be called progressn e orjxriodie, 
jiarticularlv theie was no sign of vdliesion to the sun spot period 
bette r determinations of the actual value c line from the heliometer 
ami gave an anguLir diameter of 31' 59 zh" ± o 10", and the value 
of the j)ol ir diameter exceeded the equatoiiil bv o oj8' ± 0023 ' 
I he conclusion is that the photosphere is very sharjxly dchned and 
shows no definite departure Irom i truly spherical shape Using 
the parallix 8 80", the resulting diameter of the sun is 864 000 m 
- T yji> ein 

It we rm.iid the sun as one of the stars the first four questions 
vse should seek to aiiswei iie its distance Irom its ncighbouis 
proper motion magnitudi and spectialt>pe In some 
lespects the systematic prosecution of these nupiirics 
n ittmr begun and piopul} consider! d lhe\ involve 

vast n eaiehes into the whole stellii system It would take us 
too fai to treat them at iny length but it may be convenient to 
uinrn.inz! some ot tlu results The sun’s nearest neighboui is 
c eniliuri which is separated fioin it by 270,000 times the earth s 
di"! ine< i space wbieh it would take light four years to traverse 
Jt is fairK certain that not more than six stars he within twice this 
disiinc! >.o certain guide has hem lound to tell which stars arc 
lu iiesl t<i us, both brightness and Urge proper motion though of 
cours( increased by proximity are apparently without systematic 
average reUtion to parallax 

The sun s piopcr motion among the stars has been sought in tlie 
j) ' -t as the assumption that the univ erse of stars showed as a whole 
10 definite displacement of its p irts and on this assumption 
dilierent methods of reduction which attributed apparent relative 
dispUe* nunt of parts to real rcl itive displacement ot the sun agreed 
1 urly well in concluding that the apex of the sun's way ' was 
(liiected to a point m right ascension 275^^ declination ^7'^ (h W 
Uvson and W G Thacker ly) that is to say not far from the star 
\ t ga in the constellation Lyra and w is moving tliither at a rate of 
twelve miles per second Butrecent reseaichcs by J C Kapteynaiul 
A S Eddington, confirmed by Dyson, show tint there is better 
ground for believing that the universi is composed mainlj ol two 
streams of stirs the members of each strcim actuated by proper 
motions of the same sense and magnitude on the average than that 
tilt relative motions of the stars with one another ire foituitous 
(see SiAR) Ihis removes eompktely the ground upon which the 
direction of tlu sun’s way has hitherto been calculated and leaves 
the question wholly without inswn 

\ star IS said to rise one unit in magnitude when the logarithm of 
it-' brightness diminishes b\ o 4 Taking as a star of magnitude 
I a Taun or a Aquilae wlicre would the sun stand in this scale ? 
Several estimates have been made which agree well together, 
w bethel ilireet use is made of known parallaxes, or companson is 
tnidc with binaries ot vv cll-dett rmined orbits of the same spectral 
t\pe as tlie sun, m whuh therelore it may be assumed there is the 
same relation between mass and brilliancy (Gore) the result is found 
that the sun’s magnitude is — 20 5 or the sun is lo’* tiroes as bnlhant 
a^ a hrst m igmtudc stir, it would follow tint tlu sun viewed from 


a Centaun would appear as of magnitude o 7 and from a star of 
average distance which has a parallax certainly less than 01" it 
would be at least fainter than the fifth magnitude or sa\ upon the 
border-lmc for naked eye visibility Wc cannot here do more than 
refer to the spectral type of the sun It is virtually identical with 
a group known as the yellow stars of which the most prominent 
examples art Capclla, l^ollux and Arcturus, this is not the most 
numerous group, however, mort than one half of all the stars whose 
spectra an known belong to a simpler type m which the metallic 
lines are faint or absent excepting hydrogen and sometimes helium 
which declare themselves with increased prominence. These are 
the white stars and the most prominent examples are Sinus Vcgi 
and IVoeyon It is commonly though not universally held that the 
difierence between the white and yellow stars arises from their 
stages of devel^ment merely and that the former represent the 
earlier stage T^is again is disputed and there i>, indeed as yet 
slight material for a decisive statement 

^ummai \ of Numtrical Data 
Parallax 8 8o() -tooo^' 

Mean distance from earth 92 8 jo 000 m —1493 >10“ cm 
(Time taktn b\^ light to traverse this distance 498 «> ) 

Diameter Angulai at mean distaiut 1919 3’' 

Linear 109 x earth s equatorial diameter = 8(>4 ooo 
m I ^go X 10” cm 
Mass ^ 32 ooo > mass of the earth 
Mean density 250 X mean density of earth - i 415 
I quator, inclmition to ecliptic 7° 15' 

Longitiuk ot ascending node (1908 o) 74° 28 i/ 
Rotation penod, latitude 24 46^ 

30^ 26 43‘i 
()0° 29 63** 

80° 30 56^ 

Solar constant or units of energy received per minute per square 
centimetre at earth s mean distance 2 i calorus 
Lfiectivi temperature is an ideal radi itor or ‘black bodv ’ 
Oooo abs 

Biblkx raphy -NearK all the chief data respecting the sun have 
lately been and still arc under active revision so that publications 
h ivc tended to fall rapndly out of date The most important stiics 
is the Astrophy^ical Journal which is indispensable and m itself 
ilmost sufficient , among other matter it contains all the publications 
of Mount Wilson Solar Observatory (Professor G E Hale) H A 
Howland s rabUsof W ave-Lenf>ths main theorctiuil papers and some 
1 reproductionsof important papers issued elsewhere Butthcrearc ilso 
I papers which cannot be disregarded in Monthly Notices and Memoirs 
of the Royal istionomical Society and m A stronomi sche Nachricl ten 
S P Lcinglcy’s Researches on Solar Heat arc publishtd by the War 
Department (Signal Service xv ) (Washington 1884) and Gills 
parallax researches in C a/>f 4 nna/v vols vi vii A uwer s discussion 
of the sun s diameter is in the discussion of the transit of Venus 
observations lor 1874 anel 1882 The best single volume upon the 
whole subject IS C A \ oung’s T/ie Swn, 2nd ed (Inter Sci Series), and 
an excellent summary of solar spectroscopy is far as rapid progress 
permits IS in Frosts translation of Schemer Astronomical Speefro 
scopr (1894) Schemer’s V olume Strahlun^ u Temperatur d Sonne 
(1899) contains a great (jiiantity’’ of interesting matter e in fully 
collcctid and diseussed For authoritative declarations upon the 
latest moot points thi Tiansactwns of the International Union for 
Solar Research (Manclu ster) mav In consulted \ ol 1 hav mg bf * n 
issued in I90() and \ol 11 in 1908 (R A Sa ) 

SUN-BIRD, a name more or Itss in use for many years, ’ and 
now gencrall) accepted as that of a group of over 100 species 
of small birds, but when or by whom it was first applied is un- 
certain Those known to the older naturalists were for a long 
while referred to the genus Certhia (Tref-creeper, qv ) or 
some other group, but they are now fully recognized as forming 
a valid Passerine familv Nectariniidae from the name Nec- 
kmma invented m 1881 by Illiger They inhabit the Ethiopian, 
Indian, and \iistralian regions,- and, with some notable 
exceptions, the species mostly have but a limited range They 
are considered to have their nearest allies in the Meliphagidae 
(see Ho^F\-^ATER) and the members of the genus Zosteiops, 

* Certainly since i&2() (cf Stephens Gen Zoology vol xiv pt i 
p 292) W Swainson {\at Hist and Classif Birds, 1 I45) savjj 
they are ” so called by the natives of Asia m allusion to their splendid 
and shining plumage but gives no hint as to the nation or language 
wherein the name originated Bv the hrench they’^ hav e been much 
longer known as Souiroangas ' Irom the Madagascar name of one 
of the species given m 1658 by Macourt as Soumangha 

* One species occurs in Baluchistan which is perhaps outside of 

the Indian region, but the fact of its being found there mav bo i 
reason for including that countrv within the remon, just as the 
presence of another species in the Jot dan v illey inouccs zoographtis 
to regard the Ghor is an outlier of the Ethiopian region 


l 
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but their relations to the last require further investigation. 
Some of them are called “ humming-birds ” by Anglo-Indians 
and colonists, but with that group, which, as before indicated 
(see Humming-bird), belongs to the Picariae, the sun-birds, 
being true Passeres, have nothing to do. Though part of the 
plumage in many sun-birds gleams with metallic' lustre, they j 
owe much of their beauty to feathers which are 
not lustrous, though almost as vivid,^ and the 
most wonderful combination of the brightest 
colours — scarlet, purple, blue, green and yellow 
— is often seen in one and the same bird. One 
group, however, is dull in hue, and but for the . 

presence in some of its members of yellow^ or 
flame-coloured precostal tufts, which are very 
characteristic of the family, might at first sight 
be thought not to belong here. Graceful in form 
and active in motion, sun-birds flit from flower to 
flower, feeding on small insects which are attracted 
by the nectar and on the nectar itself; but this 
is usually done while perched and rarely on the 
wing as is the habit of humming-birds. The 
extensil)lc tongue, though practicallv serving the same end in 
both groups, is essentially different in its quasi-tubular 
structure, and there is also considerable difference between 
this organ in the Nectariniidae and the Meliphagidae.- The 
nests of the sun-birds, domed with a penthouse porch, and 
pensile from the end of a bough or leaf, are very neatly built. 
The eggs arc generally three in number, of a dull while covered 
with confluent .specks of greenish grey. 

The Nectariniidae form the subject of a sumptnovis Monograph 
by G. E. Shelley (410. London, i87<)-i88o). in the coloured plates of 
which full justice is done to the varied beauties which these gloriously 
arrayed little beings display, while almost every available source of 
information has been consulted and the results embodied. This 
author divides the family into throe sub-families : Neodrepaninae, 
consisting of a single genus and species peculiar to Madagascar; 
Nectariniinae, containing 9 genera, one of which, Cinnyris, has more 
than half the number of species in the whole group; and Arachno- 
therinae (sometimes known as “spider-hunters"), with 2 genera 
including 11 .species — all large in size and plain in hue. To these he 
also adds the genus Promerops,^ composed of 2 species of South 
African birds, of very different appearance, whose affinity to the rest 
can as yet hardly be taken as proved. According to E. L. La yard, 
the habits of the Cape Promerops, its mode of nidification, and the 
character of its eggs are very unlike those of the ordinary Nectari- 
niidac. in the British Museum Catalogue of Birds (ix. 1-126 
and 291) H. J, Gadow has more recently treated of this family, 
reducing the number of both genera and species, though adding a 
new genus discovered since the publication of Shelley's work. 

(A.N.) 

SUN-BITTERN, the Eurypyga helias of ornithology, a bird 
that has long exercised systematists and one whose proper 
place can scarcely yet be siiid to have been determined to 
ever>'body’s satisfaction. 

According to Pallas, who in 1781 gave [N. nordl. Bcytrdge, vol. ii. 
pp. 48 -54, pi. 3) a good de.scription and fair figure of it, calling it the 
' Surinamische Sonnenreyger," Ardea helias, the first author to 
notice this form was Fcrmin, who.se account of it, under the name of 
“ Sonnenvogel," was published at Amsterdam in 1759 {Descr., 
&‘C., de Surinam, ii. 192), but was vague and meagre. In J772, 
however, it was satisfactorily figured and described in Rozicr's 
Observations sur la physiaue, See. (vol. v. pt. i , p. 2 1 2 . pi. i ) , as the Petit 
pao^i des roseaux -hy wnich name it was known in French Guiana.'* 

A few years later D’ An ben ton figured it in his well-known series {PI. 
Enl.,^. 782), and then in 1781 came ] 3 uffon {H.N., Oiseaux, vol. viii. 
pp. 109, 170, pi. xiv.), who. calling it “ Caurl 4 ou petit paon des 
rosc.s,*’ announced it as hitherto undcscribed and placed it among the 
Rails. In the same ywir appeared the above-cited paper by Pallas, 
w'ho, notwithstanding hi.s remote abode, was better informed as to 
its history than his great contemporary, whose ignorance, rciil or 
affected, of his fellow-countryman^s priority in the field is inexplic- 
able; and it must have been by inadvertence that, writing “ roses " 

* Cf. H. J. Gadow, Proc, Zool. Soc. (1882), pp. 409-421, pis, 
xxvii., xxvih. 

“ Ibid. (1883), pp. 62-69, pi. xvi. 

^ According to M. J. Bri.sson {Ornithologie, ii. 460), this name was 
the invention of Reaumur. It seems to have become anglicized. 

■» This figure and description were repeated in the later issue of 
this work in 1777 (vol. i. pp. 679-781, pi. i). 


for “ roseaux," Buffon tunied the colonial name from one that had 
a good meaning into nonsense. In 1783 Boddaert, equally ignorant 
of what I’allas ha<l done, called it Scolopax Solaris,^ and in rcfeiTing 
it to that genus he was followed by Latham {Synopsis, iii. 156), by 
whom it was introduced to Ivnglish readers as the ’ Caurale Snipe." 
Thus within a dozen years this bird was referred to three perfectly 
distinct genera, and in those days genera mc'ant much more than 
» 



(From Cmnbriiii^f. Natural ffisiory, vol. ix., “ Birch," by permission of 
Macmillan & Co., Ltd.) 

Fig. I. — Sun-Bittern {Eurypyga helias). 

they do now. Not until 1811 was it nxognized as forming a genu.s 
of its own. This was done by Illiger, whose appellation, Eurypyga 
has been generally accepted. 

The .sun-bittern i.s about as big as a small curlew, but with 
much shorter legs and a rather slender, straight bill. The 
wings are moderate, broad, and rounded, the tail rather long 
and broad. The head is black with a white stripe over and 
another under each eye, the chin and throat being also white. 
The rest of the plumage is not to be described in a limited space 
otherwise than generally, being variegated with black, brown, 
chestnut, bay, buff, grey and white- so mottled, .speckled and 
belted either in wave-like or zigzag forms as somewhat to 
resemble certain moths. The liay colour forms two conspicu- 
ous patches on <*ach wing, and also an antepenultimate bar 
on the tail, lichind which is a subterminal banci of black. The 
irides are red ; the bill is greenish olive; and the legs arc pale 
yellow! As in the case of most South American birds, very 
little is recorded of its habits in freedom, exc!ept that it fre- 
quents the muddy and wooded banks of rivers, feeding on .small 
fishes and insects. In captivity it soon becomes tame, and has 
.several times made its nest and reared its young (which, when 
hatched, are t:lothed with mottled down.; Proc. Zool. Soc., 
i86fi, p. 76, pi. ix. fig. 1) in the Zoological Gardens (I.ondon), 
where examples are generally to be seen and their plaintive 
piping heard. It ordinarily walks with slow and precise step.s, 
keeping its body in a horizontal position, but at times, when 
excited, it will go through a series of fantastic performances, 
spreading its broad wings and tail so as to display their beauti- 
ful markings. This species inhabits Guiana and the interior of 
Brazil; but in Colombia and Central America occurs a larger 
and somewhat differently coloured form, which is known as 
E. major. 

For a lonj* while it seemed as if Eurypyga had no near ally, but on 
the colonization of New Caledonia by the h'rench, an extremely 
curious bird was found inhabiting most parts of that island, to 
which it is peculiar. This the natives called the Kagu, and it is 
the Rhinochetus jubatus of ornithology. Its original dc.scribers, 
MM. Jules Verreaux and Des Murs, regarded it first as a heron and 
then as a crane {Rev. et Mag. de Zoologie, i860, pp. 439 44 1. pi. 21; 
1862, pp. 142-144); but, on Mr George Bennett sending two live 
examples to the Zoological Gardens, Mr liartlctt quickly detected 
in them an affinity to Eurypyga {Proc. Zool, Soc., 1862, pp. 21 8, 
219, pi. XXX.), and in due time anatomical investigation showed 
him to be right. The kagu, however, would not strike the ordi- 
nary observer as having much outward resemblance to the sun- 
bittern, of which it has neither the figure nor i)osturc. It is rather a 
long-legged bird, about as large as an ordinary fowl, walking quickly 

Possibly he saw in the bird's variegated plumage a resemblance 
to the painted snipes, Rhynchaea. His .specific name .shows tliat ho 
must have known how the Dutch in Surinam called it. , , . , ,, 
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.and then standing almost motionless, with bright red bill and legs, 
largo eyes, a full jHmdent crest, and is generally of a light slate-colour, 
paler beneath, and obscurely barred on its longer wing-coverts and 
tail with a darker shade. It is only when it spreads its wings that 
these e.ro seen to be marked and spotted with white, rust-colour, and 



Fig. 2. — Kagu {Rhinocheius jubatus). 

black, somewhat after the pattern of those of the sun-bittern. Like 
that bird, too, the ka'^u will, in moments of excitement, give up it^• 
ordinary placid behaviour and execute a variety of violent gesticu- 
lations, some of them even of a more extraordinary kind, for it will 
dance round, holding the tip of its tail or one of its wings in a way 
that no other bird is known to do. Its habits in its own country 
were described at some length in by M. Jouan Soc. Sc. 

Nat. Cherbourg, ix. 97 and 2^^), and in 1870 by M. Marie (Acies Soc. 
Linn. Bordeaux, xxvii. 323 - 326), the last of whom predicts the .speedy 
extinction of this interesting form, a fate foreboded also by the 
statement of Messrs Layard {Ibis, 18S2. pp, 534, 535) that it has 
nearly disappeared from the neighbourhood of the more settled and 
inluibitcd parts. 

The internal and external stnicture of both these remarkable 
forms is now fully known and it appears that they, though separable 
as distinct families, Furypygidac and Rhinochetidae, must be deemed 
the hjHcs of very ancient and generalized types more or less related 
to the Rallidae (see Rail), and Psophiidae (see Tkumpeter), It is 
only to Imj remarked that the eggs of both Eurypyga and Rhinochetus 
have a very strong nilline appearance — stronger even than the 
figures published [Proc. Zool. Soc., 1868, pi. 12) would indicate. 

(A. N.) 

SUNBURY, a borough and the county-seat of Northumber- 
land county, Pennsylvania, U.S.A., on the Susquehanna river 
about 53 m. by rail N. by E. of Harrisburg. Pop. (iqoo), 9810, 
of whom 197 were foreign-born; (1906, estimate) 10,968. It 
is served by the Pennsylvania, the Northern Central (controlled 
by the Pennsylvania) and the Philadelphia & Reading railways. 
Simbury’s principal industry is the manufacture of silk; the 
Pennsylvania railway has repair shops here. The total value 
of the borough’s factory products increased from $1,868,157 
in 1900 to $2,592,829 in 1905, or 38*8%. The borough stands 
on the site of the old Indian village, Shamokin, which was 
occupied by Delawares, Senecas and Tutelos, and was long the 
most prominent Indian village in the province; in 1747-1755 
there was a Moravian mission here. Owing to the strategic 
importance of the place the provincial government erected 
Fort Augusta here in 1756; during the War of Independence 
many of the fugitives from the Wyoming Massacre came to this 
fort. Sunbury was first surveyed in 1772 and was incorporated 
as a borough in 1797. 

SUNBURY-ON-THAMES, an urban district in the Uxbridge 
parliamentary division of Middlesex, England, 17 m. S.W. of 
St Paul’s Cathedral, I.ondon, on a branch of the London & 
South Western railway. Pop. (1901), 4544. It is a favourite 
riverside resort and has grown considerably as a residential 
district. The church of St Mary, Byzantine in style, dates 
from 1752. There are pumping wwks and filtration beds for 
the water-supply of London. To the north-east is Kempton 
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Park, the manor-house of which was a royal residence early 
in the 14th century. The park is famous for its race-mectings,. 
the principal fixture being the Jubilee Handicap, established 
in 1887. The manor was granted by Edward the Confessor to 
Westminster Abbey, and passed in the 13th century to the see of 
London and in the 16th to the Crown; but was not so held later 
than 1603. 

SUN COPYING, or Photo Copying, the name given to that 
branch of photographic contact printing which is carried out 
without the aid of a camera-made negative. It is now used 
very extensively for copying documents, especially the plans 
of architects and engineers. 

The earliest discovered process, the ferroprussiate, is still 
the one most largely used, on account of its economy and per- 
manence, combined with a simplicity of manipulation that 
renders it liighly suitable for office use; it was invented in 1840 
by Sir John Her.schel. This method has the disadvantage that 
the copies are blue in colour, and, as it is a negative process, the 
black lines of the original become the white lines of the print ; 
the development is by washing in water, so that the important 
feature of accuracy of scale is lost. The next step of importance 
was in 1864, when William Willis of Birmingham, the father 
of the inventor of the platinotype system of photographic 
printing, invented the aniline process. In this method a paper 
.sensitized with bichromate of potassium is exposed to light, 
with the document (generally a tracing) in front of it; the un- 
protected lines are bleached out, but the protected ones remain 
and arc developed by contact w'ith vapour of aniline, a sub- 
sequent W'a.shing for the removal of chemicals completing the 
print. For twenty years this process w'as successfully used 
with little opposition other than that of the blue prints pre- 
viously referred to, and of the Pellet process, which gave a blue 
line on a white gn)und, the inventor being associated throughout 
with the firm of Vincent Brooks, Day & Son ; but since that time 
a large number of other methods have come into use, some 
requiring a paper negative in the first instance and some 
not, but all much aided by improved methods of applying 
electric light. 'J'hc earliest of these improved systems 
utilizing electric light was that invented by Mr B. J. Hall, 
whose photo-copier consists of two semi-circular glasses forming 
a cylinder, which may be revolved, and through which an arc 
lamp travels, while the tracing and sensitized paper are strapped 
to its outer surface. 

Between 1900 and 1908 attention was chiefly directed to 
overcoming the variation of scale that is inevitable in all systems 
that require a final washing in water either for development or 
for the removal of chemical.s; and at least four excellent systems 
have arisen. While M r F. R . Vandyke was perfecting the .system 
which he patented in 1901 and which has been adopted by the 
Ordnance Survey Department at Southampton, Messrs Vincent 
Brooks, Day & Son were working along somewhat similar lines, 
the outcome of which was their “ True-to-Scale Photo Litho ” 
system. In both these methods a reversed positive print is 
secured on zinc, from which copies can be made in printer’s 
ink of any colour by the usual lithographic method on almost 
any material that may be desired. The plates prepared by these 
methods are so sensitive to light that excellent results can be 
secured from drawings made even on semi-transparent material 
such as drawing paper, and of course the plates when made are 
capable of alteration or addition and can be stored for reprints. 

An admirable process had since been invented by MM. 
Dorcl Frdres of Paris, which is even more expeditious, and 
being less in prime cost is more suitable w'hen only a small 
number of prints is required. In this case a large sIk et of thin 
zinc is coated with chemically treated gelatin, wuth the result 
that wdien a ferroprussiate print is pressed doum on it either 
with the hand or by a roller the protected lines afTect the gelatin 
in such a way that the parts that have been in contact with them 
receive a greasy ink while the remainder of the surface rejects 
it, so that a small number (not generally exceeding six) of very 
excellent prints can be secured. The inventors refrained from 
taking out a patent either in France or elsewhere, preferring to 
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Nvork their invention as a secret process, but the formula appears 
either to have leaked out or to have been discovered, so that the 
process IS, perhaps with slight variations, used under numerous 
names With the aid of the various systems of rotary copiers, 
bv which blue prints of almost any length can be secured, 
I >orel prints identical in scale with the originals have been made 
of the length of 22 feet An interesting kindred proiess but 
with well defined variations is known as veIograph\ 

For the technical and chemical details of the various methods 
reference may be made to Feme and Heltographtc Processes by O E 
Brown (Dawbarn & Ward) (F V B ) 

SUNDA ISLANDS, the collective name of the islands m the 
Malav Archipelago which extend from the Malay Peninsula to 
the Moluccas They are divided into the Great Sunda Islands — 
: e Sumatra, Java, Borneo, Celebes, Banka and Billiton, 
iMth their adjacent islands — and the Little Sunda Islands, 
of which the more important are Bah, Lombok, Sumbawa, 
Flores, Sumba and Timor 

Sunda Strait is the channel separating Sumatra from Java 
and uniting the Indian Ocean with the Java Sea It is 15 m 
broad between the south-eastern extremity of Sumatra and 
the town of Anjer m Java In the middle is the low-lying 
well-wooded island of Dwars-in-den-Weg (“right in the way”), 
otherwise Middle Island or Sungian In 1883 Sunda Strait was 
the scene of the most terrific results of the eruption of Krakatoa 
(qv),& volcanic island further west in the strait 

SUNDARBANS, or SuNDLRBUNDs, a tract of waste countr}^ in 
Bengal, India, forming the seaward fringe of the Gangetu 
delta It has never been surve\ed, nor has the census been 
extended to it It stretches for about 165 m , from the 
mouth of the Hugh to the mouth of the Meghna, and is bordered 
inland by the three settled districts of the Twenty-four Parganas, 
Khulna and Backergunje The total area (including water) 
Is estimated at 6526 sq m It is a water-logged jungle, in which 
tigers and other wild beasts abound Attempts at reclamation 
have not been very successful The forest department realizes 
a large revenue, chiefly bv tolls on produce removed The 
characteristic tree is the stmdrt {Henttera ItUorahs), from which 
the name of the tract has probabh been derived It yields a 
hard wood, used for building, and for making boats, furniture, 
\c The Sundarbans are everywhere intersected by river 
i hannels and creeks, some of w hich afford water communication 
between Calcutta and the Brahmaputra v alley, both for steamers 
and for native boats 

SUNDAY, or the Lord’s Dav (y) rou ifkiov ly/acpa, dies soils , 
$1 KvpLaKt) yjpipa, dies donttmea, dies dominicus^), in the Chris- 
tian world, the first day of the week, celebrated in memory of 
the resurrection of Christ, as the principal day for public worship 
\n additional reason for the sanctity of the day may have been 
lound m its association with Pentecost or Whitsun - Iherc is 
no evidence that in the earliest > ears of Christianity there was 
any formal observance of Sunday as a day of rest or any general 
cessation of work But it seems to have from the first been 
set apart for worship Thus, according to Acts xx 7, the 
disciples in Troas met weekly on the first da> of the week for 
exhortation and the breaking of bread, i Cor xvi 2 implies 
at least some observance of the day, and the solemn com- 
memorative character it had very early acquired is strikingly 
indicated by an incidental expression of the writer of the Apoca- 
lypse (1 10), who for the first time gives it that name (“ the 
Ixird's Day ”) by which it is almost invariably referred to by 
ill! writers of the century immediately succeeding apostolic 
times ^ Indications of the manner of its observance during 
this period are not wanting Teaching of the Apostles (r 14) 

1 The Teutonic and Scandinavian nations adopt the former 
designation (Sunday, Sonntag Sondag &e ) the Latin nations the 
latter {dmanche, domentca, domtngo &c ) 

- From an expression in the Epistle of Barnabas (c 15), it would 
almost seem as if the Ascension also n as believed by some to have 
taken place on a Sunday 

* In the Epistle of Barnabas already referred to (c 1 5) it is called 

the eighth day ” “ We keep the eighth day with joyfulness the 

day also in which Jesus rose again from the dead " Cl Justin 
Martyr, Dial c Tryph c 138 


contains the precept “And on the IvOrd’s day of the Tuid 
(Kara Kvpiatc^v Kvpiov) come together and break bread and 
give thanks after confessing jour transgressions, that )oir 
sacrifice may be pure ” Ignatius {Ad Magn c 9) speaks uf 
those whom he addresses as “ no longer Sabbatizing, but living 
in the observance of the Lord’s day (Kara K'vpMK^v vres) on 
which «also our life sprang up again Eusebius (H E iv 23) 
has preserved a letter of Dionysius of Corinth (ad 17^) to Soter, 
bishop of Rome, m which he says “ To-day we have p tssed tb< 
Lord’s holy da^ , in which we have read your epistle ” , and the 
same historian (HE iv 26) mentions that Melito Sardis 

(ad 170) had written a treatise on the Lord’s dav Pliny’s 

letter to Trajan in which he speaks of the meetings ol Chris- 
tians “ on a stated day ” need only be alluded to The first 

writer who mentions the name of Sunday as appliiable to the 
Lord’s da^ is Justin Martyr, this designation of the first day of 
the week, which is of heathen origin (see Sabbath), had come 
into general use in the Roman world shortly before Justin 
wrote He describes (Apol i 67) how “on the day i ailed 
Sunday ’ town and countrs Christians alike gathered tojtthtr 
in one place for instruction and prayer and charitable offenng^ 
and the distribution of bread and wine, they thus meet together 
on that dav, he says, because it is the first day in whuli Ciod 
made the world, and because Jesus Christ on the same da\ ro < 
from the dead 

As long as the Jewish Christian clement continued to have 
anv^ influence in the ( hurch, a tendency to observe Sabbath as 
well as Sunday naturally persisted Eusebius (HE 111 27) 
mentions that the Ebionites continued to keep both clavs, and 
there is abundant evidence from Tertullian onwards that so far 
as public worship and abstention from fasting art contrntd 
the practice was widely spread among the Gentile ( iiurrhcv 
Thus we learn from Socrates {II F vi c 8) that in his time 
public worship was held m the churches of Constantinople on 
both da\s, the Apostolic Canons (can 66 [6^]) stern i\ prc:)hibit 
fasting on Sunday or Saturdav (except Holy Saturdav ), and the 
injunction of the Apostolic ComtiiuUons (v 20, cf n ^0, vii 23) 
is to “ hold vour solemn assemblies ancl rejoice everv Sabbatli 
day (excepting one), and every Lord’s day ” Thus the earliest 
observance of the day was confined to c ongregationa’ worship, 
either^ the early morning or late evening The social con- 
dition of the early Christians naturally forbade an^ general 
suspension of work Irenaeus {c 140-202) is the first of the 
early fathers to refer to a tendency to make Sundav a cUa ct 
rest in his mention that harvesting was forbidden bv the Chun h 
on the day Tertullian, writing m 202, says “ On the Lord’s 
day we ought abstain from all habit and labour oi anxiety, 
putting off even our business ” But the whole matter was 
placed on a new footing when the civil power, by the constitu- 
tion of Constantine mentioned below, began to legislate as to 
the Sunday rest The fourth commandment, hcflding as it 
does a conspicuous place in the decalogue, the precepts ol which 
could not for the most part be regarded as of mereh transitory 
obligation, and never of course escaped the attention of the 
fathers of the church, but, remembering the libertv given in 
the Pauline writings “ m respect of a feast day or a new moon 
or a Sabbath ” (Col 11 16, cf Rom xiv 5, Gal iv 10, ii), they 
usually explained the “ Sabbath day ” of the commandment as 
meaning the new era that had been introduced bv the advent 
of Christ, and interpreted the rest enjoined as meaning cessation 
from sin But when a series of imperial decrees had enjoined 
with increasing stringency an abstinence from labour on Sun- 
day, it was inevitable that the Christian conscience should be 
roused on the subject of the Sabbath rest also, and in many 
minds the tendency would be such as finds expression in the 
Apostolic Constitutions (viii 33) “ Let the slaves work five 
days , but on the Sabbath day and the Lord’s day let them have 

* The longer recension runs ' But let every one of you keep the 
Sabbath after a spiritual manner And after the observance of 
the Sabbath let every fnend of Christ keep the Lord's day as a fes 
tival, the resurrection day, the queen and chief of ill the dajs " 
The writer finds a reference to the Lord's day m the titles to Ps« vi 
and XU , which arc " set to the eighth 
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leisure to go to ( hurch for instruction in piety ” There is evi- 
dence of the same tendemy in the opposite canon (29) of the 
council of laodicea (363), which forbids Christians from Judaiz- 
ing and resting on the Sabbath da> , and actually enjoins them 
to work on that day, preferring the Lord’s day and so far as 
possible resting as Christians About this time accordingly 
we find traces of a disposition in Christian thinkers to distinguish 
between a temporary and a permanent element m the Sabbath 
day precept, thus Chrysostom (loth homily on Genesis) discerns 
the fundamental principle of that precept to be that we should 
dedicate one whole day in the circle of the week and set it apart 
for exercise in spiritual things The view that the Christian 
Lord’s day or Sunday is but the Christian Sabbath transferred 
from the seventh to the first day of the week does not find 
categorical expression till a muth later period, Alcuin being 
apparently the first to allege of the Jewish Sabbath that “ cjus 
observationem mos Christianus ad diem dominicam cornpe- 
tentius transtulit ” (cf Di-calocuf) 

Law Rllatitsg 10 Sumiay 

Ihe earliest recognition of the observant e of Sunday as a 
legal duty is a constitution of Constantine in 321 ad, enacting 
that all courts of justice, inhabitants of towns, and workshops 
were to be at rest on Sunday (venerabilt die solis), with an 
exception m favour of those engaged in agricultural labour 
This was the first of a long series of imperial (.onstitutions, most 
of which are mtorporated in the Code of Justinian, bk 111 tit 
12 {De ferns) The constitutions comprised in this title of the 
( ode begin with that of Constantine, and further provide that 
emancipation and manumission were the only legal proceedings 
permissible on the Lord’s day {die domtmeo)^ though (ontracts 
and compromises might be made between the parties where no 
intervention of the court was necessary Pleasure was forbidden 
as well as business No spectacle was to be exhibited in a 
theatre or circus If the emperor’s birthday fell on a Sundav, 
Its celebration was to be postponed The seten days before 
and after Easter were to be kept as Sundays In Cod 1 4, 9, 
appears the regulation that prisoners were to be brought up for 
examination and interrogation on Sunday On the other hand. 
Cod in 12, 10, distinctly directs the torture of robbers and 
pirates, even on Easter Sunda^ , the dn me pardon (sa) s the law) 
being hoped for where the safet) of society was thus assured 
After the time of Justinian the observance of Sunday appears 
to have become stricter In the West, ( harlemagne forbade 
labour of any kind A centurv later in the Eastern Empire 
No liv of the Leonine constitutions abolished the exemption of 
agricultural labour contained in the ( onstitution of Constantine, 
but this exemption was specially preserved m England by a 
constitution of Archbishop Meopham The canon law followed 
the lines of Roman law The decrees of ecclesiastical councils 
on the subject have been numerous Much of the law is con- 
tained in the Decretals of Gregory, bk 11 tit 9 {De ferit:>)^ c 1 
of whuh (translated) runs thus “ We decree that all Sundavs 
be observed from vespers to vespers {a vespera ad vesperam), 
and that all unlawful work be abstained from, so that in them 
trading or legal proceedings be not carried on, or any one con- 
demned to death or punishment, or any oaths be administered, 
except for peace or other necessary reason ” Works of necessity 
(especially in the case of perishable materials or where time 
was important, as in fishing) were allowed, on condition that a 
due proportion of the gam made by work so done was given 
to the church and the poor The consent of parties was in- 
sufficient to give jurisdiction to a court of law to proceed on 
Sunday, though it was sufficient m the case of a dav sanctified 
by the ecclesiastical authority for a temporary purpose, e g 
a thanksgiving for vintage or harvest 

In England legislation on the subject began early and con- 
tinues down to the most modern times As early as the 7th 
century the laws of Ina, king of the West Saxons, provided that, 
if a “ theowman worked on Sunday by his lord’s command, 
he was to be free and the lord to be fined 30s , if a freeman 
worked without his lord’s command, the penalty was forfeiture 


of freedom or a fine of 60s , and twice as much m tla case of a 
priest 1 he laws of ^thelstan forbade marketing, of thelrtd 
folkmoots and hunting, on the Sunday In almost all the pre- 
Conquest compilations there are admonitions to keep the day 
holy The first allusion to Sunday m statute law proper is m 
1354 (28 Edw III c 14 rep ), forbidding the sale of wool at the 
staple on Sunday The mass of legislation from that date 
downwards may be conveniently, if not scientificalK , dnided 
into five classes — ecclesiastical, constitutional, judicial, social 
and commercial The terms “ Sunday ” and “ Lord’s day ” 
are used m the statutes, but the term “ Sabbath incurs only 
in ordinances of the Long Parliament “ Sabbath-breaking ” 
is sometimes used to describe a violation of the Sunday obser- 
vance acts, but IS objected to by Blackstone as legally incorrect 
Good Friday and Christmas Day are as a rule in the same legal 
position as Sunday In English law Sunday is reckoned from 
midnight to midnight, not as in canon law a vespera ad vesper am 

The acts to be mentioned are still law unless the contrary is 
slated 

Ecclesiastical — Before the Reformation there appears to be 
little or no statutory recognition of Sunda>, except as a da\ on 
which trade was interdicted or national sports directed to be 
held Thus the repealed acts of i388(i2Ric II c 6) and 1409 
(n Ikn IV c 4) enjoined the practue of archer) on Sunda) 
The church itself b) provincial constitutions and other mean'> 
declared the sanctity of the day, and was strong enough to visit 
with Its own censures those who failed to observe Sunday At 
the Reformation it was thought necessary to enforce the obser- 
vance of Sunday by the state m face of the question mooted at 
the time as to the divine or merely human institution of the day 
as a holy day Sunday observance was directed by injunctior s 
as well as by statutes of Edward VI and Elizabeth Tl e 
second Act of Uniformity of 1551 (5 &. 6 Edw VI c i ) enacted 
that all inhabitants of the realm were to endeavour themselvt'^ 
to resort to their parish church or chapel accustomed, or upon 
reasonable let thereof to some usual place where common pra\ t r 
IS used every Sunday, upon pain of punishment by the (ensure, 
of the church The same principle w is re-enacted bv the Act 
of Uniformity of 1558 (i Ehz c 2), with the addition of a tem- 
poral punishment, viz a fine of twelve pence for each offeiKe 
This section of the act is, however, no longer law, and it appear^ 
that the only pcnaltv now incurred by non-attenclance at church 
IS the shadowy’^ one of ecclesiastual censure Protestant dis- 
senters, Jews and Roman Catholics were in 1846 (9 & 10 
Vi(t c 59) exempted from the act, and the pecuniary penaltit'> 
were abrogated as to all persons, but the acts as to Sundavs 
and holy days are still binding on memlx^rs of the Church C'f 
England [Marshall v Graham, 1907, 2KB 112] 

\n act of 1551 (5 & 0 Edw VI c 3) directed the keeping of all 
Sundays as holy' day's with an exception in fuour of husbandmen 
laliourcrs, fisliermcn and other persons in harvest or other time of 
necessity Canon 13 of the canons of i(>o3 provides that “ all 
manner of persons within the Church of England shall celebrate 
and keep the Lord’s dav commonU called Sundav, according to 
God's holy will and pleasure and the orders of the Church of England 
presenbed in that behalf tliat is in hearing the word of God read 
and taught in private and public prayers in acknowledging their 
offences to God and amendment of the same in reconciling them- 
selves charitably to their neighbours where displeasure hath been 
in oftentimes receiving the communion of the body and blood of 
Christ, in Msiting the poor and sick, using all godly and sober con- 
\ersation " The Long Parliament by an ordinance of 1644 ^ 
directed the Lord's day to be celebrated as holy as being the 
Christian Sabbath Ordinances of 1O50 c 9, and 165O c 15 con- 
tained various minute descriptions of crimes against the sanctity of 
the Lord’s day, including travelUng and “ vainly and profanely 
walking " These ordinances lapsesd at the Restoration The Act 
of Uniformity of lOOi (13 & 14 Car II c 4) enforced the reading 
on every Lord’s day of the morning and evening prayer according 
to the form m the Book of Common Prayer — «i duty which had been 
previously enjoined by canon 14 of i(k>^ By the Church Building 
Act 1818 the bishop may direct a third service, mormng or evening, 
where necessary, in any church built under the act (s 65) By the 
Church Building Act 1838, he mav order the performance of two 
full services, each if he so direct to include a sermon (s 8) The 
Bunal I-aws Amendment Act 1880 which authorizes burials m 
churchyards of the Church of England without the use of the funeral 
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office of that church, does not allow such hi^nals to take place on 
Sunday, Good hnda> or Christmas Day if the parson of the church 
objects Under the Metropolitan I’ohce and Streets Acts, the 
Town Police Clauses Act 1841 and the Public Health Acts street 
traflic may be regulated during the hours of divine service 

ConsHtuhonal - Parliament has occasionalh sat on Sunda\ 
m cases of groat emergency, as on the demise of the Crown 
Occasionally divisions in the House of Commons have taktn 
place early on Sunday morning ''fhe Ballot Act 1872 enacts 
that in reckoning time for election proceedings Sundays are to 
be excluded A similar provision is contained m the Municipal 
Corporations Act 1882, as to proceedings under that act 
Judicial — As a general rule Sunday for the purpose of judicial 
proceedings is a dies non piridicus on which courts of justice do 
not sit (() Co Rep 66 h) B\ s 6 of the Sunday Observance Act 
1677 legal process ciinnot he served or executed on Sunday, except 
m cases of treason, hlony or breach of the peace Proceed- 
ings which do not need the intervention of the court are good, 
c g service of a citation or notice to quit or claim to vote By 
s 4 of the Indictable Offences Act 1848 a justice may issue a 
warrant of apprehension or a search warrant on Sunday The 
rules of the Supreme Court provide that the offices of the 
Supreme Court shall be closed on Sundays, that Sunday is not 
to be reckoned m the computation of any limited time less than | 
SIX days allowed for doing am act or taking any proceeding, 
and that, where the time for doing an) act or taking am 
proceeding expires on Sunday, such act or proceeding is good 
if done or taken on the next day In the divorce rules Sundays 
are excluded from compilation In the county court rules 
they are excluded if the time limited is less than forty-eight I 
hours, and the onh county court process which can be 
executed c^n Sundu is a warrant of arrest in an Admiralt) 
a< tion Where a time is fixed bv statute, the Sundays are ' 
counted m Where a term of imprisonment expires on Sunday, 
Christmas Day or Good Friday, the prisoner is entitled to 
discharge on the da\ next prcc cding (Prison Act 1898, s ii) 
Social — Under this head may be grouped the enactments 
having for their object the regulation of Sunday travelling and 
amusements The earliest example of non-ecclesiastical inter- 
ference with recreation appears to be the Book of Sports issued 
by James I in 1618 Royal authont) was given to all but 1 
recusants to exercise themselves after evening service in dancing 
archery, leaping, vaulting, May -games, Whitsun-ales, moms- 
danccs and setting up of Ma) poles, but bear and buIl-baiting, 
interludes and bowling by the meaner sort were prohibited 
The Sunday Observance Act 1625 (i Car I c i), following the 
lines of the Book of Sports, inhibited meetings, assemblies or 1 
concourse of people out of their owti parishes on the Lord’s da\ 
for any sports and pastimes whatsoever, and any bear-baiting, 
bull-baiting, interludes, common plays or other unlawful exer- 
cises and pastimes used by any person or persons within their 
own parishes, under a penalty of 3s 40! for every offence The 
right to enforce ecclesiastical censures is left untouched by the 
a< t The act impliedly allows sports other than the excepted 
ones as long as only parishioners take part in them In iScfj 
some lads were prosecuted at Strcatley under this act for 
playing football m an adjoining parish, but the justices dismissed 
the charge, tre itmg the act as obsolete But m 1906 the Society 
for the Prevention of Cruelty to Animals instituted a prosecu- 
tion under the act with the object of preventing extra-parochial 
rabbi t-coursing on Sundays The Game Act 1831 (i & 2 
Will IV c 32, s 3) makes it punishable to kill or take game, 
or to use a dog, net or other instrument (<* g a snare), for that 
purpose on Sunday The prohiDition only applies to game proper 
and docs not extend to rabbits 

There is no law in England against fishing on Sunday except 
as to salmon Fishing for salmon on Sunday by any means 
other than a rod and line is prohibited bv the Salmon Fishery 
Act i86i, and free passage for salmon through all cribs, &c , 
used for fishery is to be left during the whole of Sunday 
The Sunday Observance Act 1781 (21 Geo III c 49), drawn 
by Dr Porteus, bishop of London, enacts that any place opened 
or used for public entertainment and amusement or for public 


debate upon any part of the Lord’s day called Sunday, to which 
persons are admitted by payment of money or by tickets sold 
for money, is to be deemed a disorderly house The keeper is 
to forfeit £200 for every day on which it is opened or used as 
aforesaid on the Lord’s day, the manager or master of the cere- 
monies £100, and every doorkeeper or servant £50 The adver- 
tising ftr publishing any advertisement of such an entertainment 
IS made subject to a penalty of £^0 Proceedings under this 
act for penalties may be instituted by a common informer 
within six months of the offence It was held in 1868 that a 
meeting the object of which was not pecuniary gam (though 
there was a charge for admission), but an honest intention to 
introduce religious worship, though not according to any estab- 
lished or usual form, was not within the act The hall used 
was registered for religious worship On this principle, forms 
of worship such as Mormomsm or Mahommedanism are pro- 
tected In 1875 actions were brought against the Brighton 
Acjuarium Company and penalties recovered under the act 
As doubts were felt as to the power of the Crown to remit the 
penalties m such a case, an act was passed in 187^ to remove 
such doubts and to enable the sovereign to remit in whole or 
in part penalties recovered for offences against the act of 1781 

1 he substantive effect of the act is to hit all Sunday exhibitions 
or performances where money is charged for admission Fn 1895 
it was decided that llic chairman of i meeting held to hear a lecture 
was not luhle as manager of the meeting ind the solicitor of the 
liquidator of a comjiany was held not to bt liable lor merely letting 
the hall for the meeting In igoC) an attempt was unsucccssfulh 
made to apply the act of 1781 to open air meetings lor rabbit 
coursing The rules for the government of theatres and places ot 
public entertainment and the terms of the licences issued usnalh 
piohibit pcrlormances on Sundays The lessees of certain places 
of public resort in London have in some cases obt lined their licences 
from the London County Council on condition tlut they do not hold 
Sunday conceits but the recent policy of the Council has been not 
to interfere uith or restrict the giving of Sunday concerts unless the\ 
are given lor privite gam or by way of trade The Council has no 
kgil authority^ to dispense with the Sundiy Observance Act 1781 
which enforces jicnaltics on giving entertainments to which person^' 
'^re admitted by piyment of money or by tickets sold lor money 
The law has been judicially interpreted howcvei to mean that 
charges for reserved scats are not incompatible with free admission 
In consequence of this ruhng Sunday concerts have been regul irlv 
given at the Albert II ill which is not under the licensing jurisdiction 
of the London County Council, and at the Queen's Hall and othei 
places within that jurisdiction No charge is made for admission 
but those who vMsh for seals must pay for them and the proceeds 
of the concerts are not made the subject of profit At the licensing 
sessions conflicts have annually arisen on this subject between the 
advocates and opponents of Sunday music 

R mds pi LV on Sundays in most of the parks in London whether 
royal or under municipal control, and it is said that local uithontics 
cannot make bv-laws forbidding bands of music in the streets on 
Sunday {Johnson v Croydon Corporation, 1880 16 Q B D 708) 
Libraiics museums and gymnasiums maintained by local authorities 
may it would seem bt Uwfully opened on Sundays and the national 
galleries and museums are now so open for pait of Sunday 

Commercial — At common law a contract made on Sunday is 
not void, nor is Sunday trading or labour unlawful, and enlist- 
ment of a soldier on a Sunday has been held valid At an early^ 
period, however, the legislature began to impose restrictions, 
at first by making Sunday trade impossible by closing the 
places of ordinary business, later by declaring certain kinds 
of trade and labour illegal, still later by attempting to prohibit 
all trade and labour 28 Edw III c 14 (1354, now repealed) 
closed the wool market on Sunday An act of 1448 (27 
lien VI c 5) prohibits fairs and markets on Sunday (necessary 
victual only excepted), unless on the four Sundays in harvest 
— an exemption repealed in 1850 (by 13 & 14 Vict c 23) 
4 Edw IV c 7 (1464 rep ) restrained the shoemakers of London 
from carrying on their business on Sunday An act of 1627 (3 
Car I c 2) imposes a penalty of 20s on any carrier, wagoner 
or drover travelling on the Lord’s day, and a penalty of 6s 8d 
on any butcher killing or selling on that day The act does not 
apply to stage coaches Both this and the act of 1625 were 
origmallv passed only for a limited period, but by sub*jequent 
legislation they have become perpetual Next in order is the 
Sunday Observance Act 1677 (29 Car II c 7), An act for 
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the better obi>crvance of the Lord’s da>, commonly called 
Sand ly ” 

After an exhortation to the observation of the Lord's day by exer- 
cises in the duties of piety and true religion, publicly and privately, 
the act provides as follows j No tradesman, artihcer, vorkraan, 
labourer or other person {e^usdem generi<) whatsoever shall do or 
e\ercise any worldly labour, business or work of their ordinary 
calhngs iirxxi the Lord’s day or any part thereof (works of necessity 
and chanty only excepted) , and every person being of the age of 
fourteen years or upwards offending in the premises shall for every 
such offence forfeit the sum of 5s , and no person or persons what- 
soever shall publicly cry show forth or expose to sale any wares 
merchandises, fruit, herbs goods or chattels whatsoev er upon the 
Lord's day or any part thereof upon pain that every person so 
offending shall forfeit the same goods so cried, or showed forth, or 
exposed to sale (si) A barber was held in 1900 not to be a trades- 
man artificer, &c , within the act, and to be free to shave customers 
on Sunday ^ , nor is a farmer No drover, horse-courser, wagoner 
butcher, higgler or any of their servants, shall travel or come into 
Ins or their lodging upon the Lord s day or any part thereof, upon 
pain that each and every such offender shall forfeit 20s for every 
such offence, and no person or persons shall use employ or travel 
upon the Lord s day with any boat, wherry Imhtcr or barge, except 
it be upon extraordinary occasion to be allowed by some justice of 
the peace, &c , upon pain that every person so offending shall forfeit 
and lose the sum of 5s for every such offence In default of distress 
or non-payment of forfeiture or penalty the offender may be set 
publicly in the stocks for two hours (s 2) , a punishment now obsolete 
Nothing in the act is to prohibit the dressing of meat m f imilies, 
or tht dressing or selling of meat m inns, cooks* shops — which in- 
clude find fish shops {Bullen v Ward, 1905 74 L J KB 91O) — 
or victuc’Umg houses for such as cannot be otherwise provided nor 
the crying or selling of milk before nine m the morning or after four 
in the afternoon (s 3) Prosecutions must be within ten days 
aftt r the offence (s 4) The hundred is not responsible for robbery 
of persons trivelling upon the Lord's day (s 5) This act has 
freijiuntly received judicial construction The use of the viord 
* or linary ” in section i has led to the estabhshment by a senes of 
dtcisions of the pnnciple that work done out of the course of the 
ordinc-ry calling of the person doing it is not within the act Thus 
the s le of a horse on Sunday by a horse-dealer would not be cn- 
forct blc by him and he would be hablc to the penalty, but these 
results would not follow in the case of a sale by a person not a horse- 
dealer Cerbim acts have been held to fall within the exception as 
to w orks of necessity and chanty, e g baking provisions for customers 
(but not baking bn ad in the ordinary course of business) running 
stL^gc-eoaches, or hiring farm-laboureis The Icgislatiiie also inter- 
vene! to obviate some of the inconveniences caused by the act 
By 10 Will JIl c 13 (i() 98) mackirel was allowed to be sold before 
and after service By ii Will III c 21 (1O99) forty watermen 
were allowed to ply on the Thames on Sunday By 9 Anne c 23 
(1710) licensed coachmen or chairmen mi\ht be lured on Sunday 
By an act of 1794 (j4 Geo 111 c 61) bakers were allowed to bake 
and sell bread at certain hours These acts arc all repealed Still 
law arc the acts of 1702 (2 Geo III c 1 5, s 7) allowing fish carnages 
to trwel oil buiiday in London and Westminster, 1827 (8 Geo IV 
c 75), repealing s 2 of tlie act of 1677 as far as regards Thames 
boatmen Ihc Bread Acts of 1822 (3 Geo IV c 10(9 allow bakers 
in London, and of 1830 (fi & 7 Will IV c 37) allow bakers out of 
London, to carry on their trade up to i 30 p m Since 1871, by an 
act annually continued (34 & 35 Viet c 87) no prosecution or 
proceeding for jienaltics under the act of 1O77 can be instituted 
cxctpt with the consent in writing of the chief officer of a police dis- 
trict or the consent of two justices or a stipendiary magistrate 
which must be obtained before beginning the prosecution, t e before 
applying for a summons (r/ioy/>0 v Pnestnall 1897, i Q B ^59) 

The act of 1871 does not apply to breaches of the Bread Acts 
{R v Mead, 1902, 2KB 212) 

A good many bills have been introduced with respect to Sun- 
day trading Most have been directed to the closing of public- 
houses on that day, but the Shop Hours Bill introduced m 1907 
contained clauses for closing shops on Sundays, with the excep- 
tion of certain specified trades^ The result of the act of 1871 
m London has been m substance to make the Lord’s Day acts 
a dead letter as to Sunday trading The commissioner of police 
rarely if ever allows a prosecution for Sunday trading Sunday 
markets arc usual m all the poorer districts, and shopkeepers 
and hawkers are allowed freely to ply their trades for the sale 
of eatables, temperance drinks and tobacco But the conditions 

1 It 13 curious that by an order m council of Hen VI to regulate 
the sanctuary of St Martin-le- Grand it was provKled that all artificers 
dwelhng witmn the said sanctuary (as well barbers as others) keep 
holy the Sundays and other great festival days without breach or 
exercising their craft as do the citizens of London (Gomme, Govern- 
ante of London^ 1907^ p 320) 


of licences for the sale of intoxicants and for refreshment houses 
are strictly enforced with respect to Sunday In districts 
where the town councils have control of the police, prosecutions 
for Sunday trading are not infrequent, but they seem to be 
instituted rather from objection to the annoyance caused b> 
street traders than from religious scruples The limitation of the 
time for prosecution to ten da> s, and the necessity of the previous 
consent of the chief constable, have a great effect m restricting 
prosecutions. In most districts there is a distinct disposition 
to refram from enforemg the strict letter of the older law, and 
to permit the latitude of what is described as the ‘‘ Continental 
Sunday,” except in the case of businesses carried on so as to 
interfere with the public comfort. In most districts liberality 
in administration has progressed part passu with a change in 
public opinion as to the uses to which Sunday may properly 
be put. It is becoming less of a holy day and more of a holiday 

There is great activity among those interested in different 
theories as to the proper use of Sundays On the one side, 
Lord’s day observance societies and the organizations concerned 
in the promotion of “ temperance ” (i e of abstinence from 
alcoholic drinks) have been extremely anxious to enforce the 
existing law against Sunday tradmg and against the sale of 
intoxicants to persons other than bona fide travellers, and to 
obtain legislation against the sale of any alcohol on Sundays 
On the other side, the Sunday League and other like organiza 
tions have been active to organize lectures and concerts and 
excursions on Sundays, and to promote so far as possible every 
variety of recreation other than attendance at the exercises of 
any religious body Travelling and boating on Sunday are 
now freely resorted to, regardless of any restrictions m the old 
acts, and railway companies run their trains at all hours, the 
power to run them being givTn by their special acts Tram- 
cars and omnibuses run freely on Sundays, subject only to 
certain restrictions Hackney carnages may in London ply 
for hire on Sundays (i & 2 Will IV* c 22) 

Besides the general act of 1677, there are various acts dcabng 
with special trades, of these the Licensing Acts and the Factory and 
Workshop Acts are the most important By the Licensing Acts, 
1872 and 1874, premises heensed for the sale of intoxicating liquors 
by retail are to be open on Sunday only at certain hours, varying 
according as the premises are situate in the metropolitan district 
a town or populous place, or elsi where The hours may be varied 
to fit m with the hours of religious worship m the district. An 
exception is made in favour of a ptrsoii lodging in the house or a 
bona fide traveller, who may be served with refreshment during 
prohibited hours, unless m a house with a six day hcence In the 
case of six-day licences, no sale of hquor may be made except to 
persons lodgmg in the house Attempts have often been mack 
to induce the legislature to adopt the principle of comjilete Sundav 
closing in England as a whole, or in particular counties ^ In the 
session of 1880 a bill for Sunday closing m Durham was passed bj the 
Commons but rejected by the Lords The advocates of Sunday 
closing in Wales have been more successful The Sunday Closing 
(Wales) Act 1881 contams no exceptions of to\sns and the only 
excmjition is the sale of intoxicating hquors at railway stations. 
Public billiard tables may not be used on Sunday (8 & 9 Vict c 109) 
The Factory and Workshop Act (1901) forbids the employment ot 
women, young persons or children on Sunday m a factory or work- 
shop (s 34) But a woman or young person of the Jewish religion 
may be employed on Sunday by a Jewish manufacturer if he keeps* 
his factory or workshop closed throughout Saturday, and does no-t 
open it for traffic on Sunday, and does not avail ^mself of the 
exceptions authorizing employment of women or young persons on 
Saturday evening or for an additional hour on other weekdays 
{sb 47, 48) There are a few other legislative provisions of less 
importance which may be noticed Carrying on the business of a 
pawnbrokir on Sunday is an offence within the Pawnbrokers Act 
1872 Distilhng and rectifying spirits on Sunday is forbidden by 
the Spirits Act 1880 The effect of Sunday upon bills of exchange 
is declared by the Bills of Exchange Act 1882 A bill is not invalid 
by reason only of its bearing date on a Sunday (s 1 3) Where the 
last day of grace falls on a Sunday, the bill is payable on the pre- 
ceding business day (s 14) Sunday is a non-busmess day for 
the purposes of the act (s 92) 

Scotland — The two earliest acts which dealt with Sunday 
are somewhat out of harmony with the general legislation on 


• The act i James leg (now repealed) appears, however, to have 
provided for closing ale-houses in most cases, except on usual worlang 
days 
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the subject That of 1457, c 6, ordered the practice of archery 
<jn Sunday, that of 1526, c 3, allowed markets for the sale of 
flesh to be held on Sunday at Edinburgh Then came a long 
series of acts forbidding the profanation of the day, especially 
by salmon-fishing, holding fairs and markets, and working m 
mills and salt-pans The act of 1579, c 70, and 1661, c 18, 
prohibit handy labouring and working, and trading on the Sab- 
bath Under the act of 1579 the House of Lords in 1837 held 
that It was illegal for barbers to shave their customers on Sun- 
days, although the deprivation of a shave might prevent decently 
disposed men from attending religious worship, or associating 
in a becoming manner with their families and friends through 
want of personal cleanliness The later legislation introduced 
an exception in favour of duties of necessity and mercy, in accord- 
ance with ch 21 of the Confession of haith (1690, c 5) 

In more modern times the exigencies of travelhng have led to a 
still further extension of the exception In these acts the word 
Sabbath is generally used as in the Commonwealth ordinances. 
The Sabbath Observance Acts were frcx^uently confirmed, the last 
time by the Scots parhament in 1696 The Scottish Episcopalians 
Act 1711 (10 Anne, c 10) contains a proviso that all the laws made 
for the frequenting of divine service on tin Lord s Day commonly 
called Sunday shall be still in force and executed against all persons 
who shall not resort either to some church or to some congregation or 
assembly of religious worship allowed and permitted by this act. 
The Scots acts were held by the High Court of Justiciary in 1870 to 
be still subsisting, as far as they declare the ke< pmg open shop 
on Sunday to be an offence by the law of Scotlmd (Bute's Case, 
1 Couper's Reports , 495), but all except those of 1579 and lOOi above 
spccme<l were repealed in 1906 The Licensing (Scotland) \ct 1903 
rovidcs by the scheduled forms of certificate for the closing on 
unday of public-houses, and places heensed for the sale of excisable 
liquor, and in the case of inns and hotels forbids the sale of intoxicants 
excipt for the accommodation of lodgers or travellers There has 
been litigation as to the legality of running tramcars on the Sabbath 

By the Hernng Fishery (Scotland) Act 1815, s ir, hemng nets 
set or hauled on the coast or within two leagues thereof on Sundays 
are forfeited By the Salmon Fisheries (Scotland) Act i8(>8, s 15, 
fishing for salmon on Sunday, even with a rod and line, is an offence, 
as IS taking or attempting to take or assisting in fishing for salmon 

As to contracts and legal process, the law is m general accordance 
with that of England Contracts are not void, apart from statute, 
Simply because they are made on Sunday Diligence cannot be 
executed but a warrant of imprisonment or medttcUio fugae is 

*' exercisable " 

Ireland — In Ireland an act of 169s (7 Will III c 17) covers 
the same ground as the English act of 1677, but the acts referred 
to under England do not apply An act of 1851 (14 & 15 Vict 
c 93, s 1 1) provides for the issue and execution of warrants 
for indictable offences and search-warrants on Sundays But 
proceedings to obtain sureties for the peace taken on Sunday are 
void The Irish act of 1787 against killing game on Sunday 
(27 Geo III c 35, s 4) includes rabbits and quail, landrail or 
other wild fowl The Sunday closing of public-houses with 
exemptions as to certain cities and as to railway stations, 
packet-boats and canteens, is enforced by legislation of 1878, 
continued annually until 1906 and then made perpetual with 
certain modifications (1906, c 39 s i), and in the case of six- 
day licences by acts of 1876, 1877 and 1880 

In 1899 a race-course used for Sunday racing was closed by 
injunction as causing a nuisance to the Sunday peace and quiet 
of the neighbourhood and the services of the adjacent churches 

Where railway trains are run on Sundays one cheap train 
each way is to be provided (7^8 Vict c 85, s 10, repealed 
in 1883 as to Great Britain) 

Bnitsh Colonies —The F nglish law as to Sunday observance 
was the original law of the colonies acquired by settlement, 
and in many of them so much of it as does not relate to the 
Chur( h of England is left to operate without colonial legislation 
In other colonies it is supplemented or superseded by colonial 
acts Canada has an act (No 27 of 1906) prohibiting all buying 
and selling and all exercise by a man of his ordinary vocations 
or business, either by himself or hrs emplovees on the Lord’s 
Bay, except in case of works of necessity or mercy In New 
Zealand an act of 1884 (c 24, s 16, amended 1906,0 36) pro- 
hibits the carrying on on Sunday of any trade or calling, but 
the exceptions are numerous, and, besides works of necessity 


or charity, include driving livestock, sale of medicines, sale 
or delivery of milk, hairdressing or shaving before 9am, 
driving public or private carriages, keeping livery stables, 
working railways, ships and boats, and letting boats for hire, 
and work m connexion with post offices and telegraphs and 
with daily newspapers (W F C ) 

Foreign Countries — Consequent on the introduction of a 
Weekly Rest Day Bill (which obtained a second reading) in 
the English House of Lords in 1908, a parliamentary paper was 
published in 1909 (cd 4468) containing “ Reports from His 
Majesty’s Representatives Abroad as to Legislation m Foreign 
Countries Respecting a Weekly Rest Day ” The principal 
points are summarized below — 

Austria — Legislation is embodied m laws of 189s and 1905, 
which prohibit any industnal work on Sunday, rest on that day 
beginning not later than 0am, and lasting for not less than twenty- 
four hours Permission is given for absolutely necessary work, 
provided the employer submits to the authorities a hst giving tlio 
names of the persons employed, and the place, duration and nature 
of their employment Sunday work is permitted in certain indus- 
tries As to buying and selling, Sunday trading is permitted for 
not more than four hours, local authorities being the power for 
arranging the time they may also forbid Sunday trading altogether, 
if they think it necessary Traders who do not employ workmen 
may not work for themsi Ives unless the doors by which the publu 
may enter are closed On feast days, employees must, according 
to their respective religious beliefs, be allowed the neccssaiy time for 
attendance at morning service Offences arc punishable by fine, 
a w irning, however, is given on the first offence, and the fine (4s 2d 
for the first offence) rises for each subsequent offence 

Belgium — Laws of 1905 and 1907 forbid work on Sundav to per- 
sons engaged m industnal and commercial cnteiprist s, witli cert im 
exceptions, such for example, as industries which exist only at 
certain penods of the year, or which have a press of work at certain 
times, or open an mdustnes which depend on the wcathtr 

Denmark — The only legislation is a liw of 1904 concerning tin 
public peace on the National Church holidays and Constitution Day 
It forbids all kinds of occupations which, on at count of noist, might 
disturb the holiday's peace In the large towns carriage tiatfic for 
business purposes is also forbidden after 10 a m 

France — A law of the 13th of July 1906 established a weekly day 
of rest, for every workman or employee of not less than twenty- 
I four consecutive hours The weekly elay of nst must be Sunday 
Tht law applies irrespective of the duration or character of the work 
I done, and to employees in all establishments of a commercial or 
industrial character There are certain ncc(ssar\ exceptions, sucli 
as shops for retailing food, occupations in which place, season, the 
habits^! the public, &c , make observance impossible , and in such 
the wcwcly day of rest must be given in rotation to the employees 
or a compensating holiday instead 

Germany — Regulations as to bunday rest arc contained in the 
Trade Regulations {Geiverbeordnung) of the 26th of July igvio, accord- 
ing to winch manufacturers cannot compel workmen to work on 
Sundays or holidays, except in certain cases of necessity Nor in 
trading businesses may assistants, apprentices or workmen be em- 
ployed at all on Christmas Day, Easter Sunday and Whitsunday, 
or on other Sundays and holidays more than five hours 1 he regula- 
tions do not apply to hotels, cafes, &c , or to theatres or other places 
of amusement, or to means of communication Infringement of the 
regulations is puiusluble by a fine, not exceedmg boo marks or by 
imprisonment 

Hungary — By a law of i8gi and others of 1903 and 1908 all 
industnal work is prohibited on Sundays and St Stephen s Day (the 
patron saint of Hungary) Certain categories of industries are 
exempted on account of necessity or the needs of the consuming 
public, independent small craftsmen who work at home without 
assistants are also exempted The law is enforced by the pohet 
authorities and infringement is punished by fine 

Italy — A weekly rest day has been enacted by a law of the ^Ih 
of July 1907 Exceptions to the law are river, lake and maritime 
navigation agricultural hunting and fishing industries, state rail- 
ways and tramways and state public services and industrial under- 
takings 

Other European countries which have legislation ar( the Nether- 
lands (law of 1889, as amended by a law of 1906, Spam (law of 
March 1904, Regulations of April 1905), and Switzerland (1906) 

Untied States — ^In the United States there is no federal law, 
the question of a rest day being left entirely to the state legis- 
latures, consequently “there exists considerable diversity of 
legislation on the subject, ranging from the old Quaker laws of 
the state of Pennsylvania of the beginning of the 18th century 
to the modern regulations of the Far Western agricultural and 
mining states There is no state, however, where it is 
specifically laid down that an employee who is forced to work 
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on Sunday shall receive another equivalent day of rest ” {Report 
of H M Ambassador to the U S , vide supra ) In Massachusetts, 
which may be fairly taken as representing the eastern states, 
public service corporations, such as railway, street railway, 
steamboat, telegraph, telephone, electric lighting, water and gas 
companies, are permitted to serve the public in the usual manner 
Public parks and baths are open Tobacco may be s^ld bv 
licensed innholders, common victuallers, druggists and news- 
dealers Bake shops may be open during certain hours All 
other shops must be closed Saloons are closed and liquor can 
be served only to the guests of licensed innholders Horses, 
carriages, boats and yachts may be let for hire All games and 
entertainments, except licensed sat red concerts, are prohibited 
In Connecticut Sunday recreation is still prohibited, but electric 
and steam cars are allowed to run Sunday is a close time for 
game and birds (1899) In many of the western states base-ball, 
games and various entertainments for pay are permitted, and 
in some saloons are open In many but not all the states such 
persons as by their religion are accustomed to observe Saturday 
arc allowed to pursue thtir ordinary business on Sunday In 
Delaware and Illinois barbers mav not shave customers on Sun- 
days, and in Georgia guns and pistols may not be fired (1898) 
In North Dakota the fines for Sabbath-breaking have been 
raised 

SUNDERLAND, CHARLES SPENCER, 3RD Kari of {c 1674- 
1722) English statesman, was the seiond son of the 2nd earl, 
hut on the death of his elder brother Henrv m Pans in Septem- 
ber 1688 he became heir to the peerage Called bA John Evelyn 
“ a youth of extraordinary hopes,” he completed his education 
at Utrecht, and in 1695 entered the House of Commons as mem- 
ber for Tiverton In the same year he married Arabella, 
daughter of Htnry Cavendish, 2nd duke of New( astle, she died 
in 1698 and in 1700 he married Anne Churchill, daughter of the 
famous duke of Marlborough This was an important alliance 
for Sunderland and for his descendants, through it he was 
introduced to political life and later the dukedom of Marl- 
borough came to the Spencers Having succeeded to the 
peerage in 1702, the earl was one of the commissioners for the 
union between England and Scotland, and in 1705 he was sent 
to Vienna as envoy extraordinary Although he was tinged 
with republican ideas and had rendered himself obnoxious to 
Queen Anne by opposing the grant to her husband, Prince 
George, through the influence of Marlborough he was foisted 
into the ministry as se( retary of state for the southern depart- 
ment, taking office in December 1706 From 1708 to 1710 he 
was one of the five whigs, called the Junta, who dominated the 
government, but he had many enemies, the queen still disliked 
turn, and in June 1710 he was dismissed Anne offered him 
a pension of £3000 a year, but this he refused, saying “ if he 
could not have the honour to serve his country he would not 
plunder it ” 

Sunderland continued to take part in public life, and was 
active in communicating with the court of Hanover about 
the steps to be taken m view of the approaching death of 
the queen He made the acquaintance of George I m 1706, 
but when the elector became king the office which he secured 
was the comparatively unimportant one of lord-lieutenant of 
Ireland In August 1715 he joined the cabinet as lord keeper 
of the privy seal, and after a visit to George I in Hanover he 
secured in April 1717 the position of secretary of state for the 
northern department This he retained until March 1718, when 
he became first lord of the treasury, holding also the post of 
lord president of the council He was now prime mmister 
Sunderland was especially interested in the proposed peerage 
bill, a measure designed to limit the number of members of the 
House of Lords, but this was defeated owing partly to the opposi- 
tion of Sir Robert Walpole He was still at the head of affairs 
when the South Sea bubble burst and this led to his political 
ruin He had taken some part m launching the scheme of 1720, 
but he had not profited financially by it, however, public opinion 
was roused against him and it was only through the efforts 
of Sir Robert Walpole that he was acquitted by the House of 


Commons, when the matter was investigated In April 1721 he 
resigned his offices, but he retained his influence with George I 
until his death on the 19th of April 1722 

Sunderland inhentul his father’s passion for uitriguc while hl^ 
manners were repelling, but he stands high among his associates 
for disinterestedness and had an alert and discerning mind From 
his early years he h id a great love of books, and he spent his leisure 
and his wealth in forming the library at Al^orp, which in 170^ was 
described as the finest in Europe In 1749 part of it was removed 
to Blenhum 

The earl’s second wife having died in Apnl 1716, after a career 
of considerable influence on the political life of her time, in 1717 he 
marned an Irish lady of fortune, Judith Tichbome (d 1749) B> 
Lady Anne ChurcluU he had three sons and two daughters Robert 
(1701-1729), the eldest son, succeeded as 4th earl, and Charlcj» 
(i7of>-i758), the second son, became the 5th earl In 1733 Charles 
inherited the dukedom of Marlborough and he then transferred tin 
Sunderland estates to his brother John, father of the ist Earl Spencer 
(see Marlborough, Earls and Dukes of) 

For the career of Sunderland see W Coxe, Memoirs of Marlborough 
(1847-1848), Earl Stanhojie, History of England (185“^) and I S 
Leadam, Political History of England, ryos-jydo (1909) 

SUNDERLAND, ROBERT SPENCER, 2ND Earl of(t64o-i 702) 
English politician, was the only son of Henry Spencer (1620- 
1643), suet ceded his father, William, as 3rd Baron Spencer 
of Wormleighton m 16^6 This barony had been bestowed in 
1603 upon Sir Robert Spencer (d 1627), the only son of Sir John 
Spencer (d 1600) of Althorp, Northamptonshire, who ilaimed 
descent from the baronial family of Despenser The fortunes 
of the famil) were founded b} Sir John Spencer (d 1522) of 
Snitterfield, Warwickshue, a wealth) grazier His descendant, 
Sir Robert Spencer, the ist baron, was in 1603, “ reputed to 
have by him the most money of an\ person in the kingdom ” 
Sir Robert’s grandson, Henr^, the 3rd baron, was created earl 
of Sunderland m June 1643, and was killed at the battle of 
Newbur) when fighting for the king a little later in the same year 
He married Dorothy (1617-1684), daughter of Robert Sidne\, 
2nd earl of Leicester She was the Sachanssa of the poems 
of her adm rer, Edmund Waller, and for her second husband 
she married Sir Robert Sm> the Their son Robert, the 2nd earl, 
was educated abroad and at Christ Church, Oxford, and in 
1665 married Anne (d 1715), daughter of John Digb), 3rd earl 
of Bristol, she was both a beauty and an heiress, and is also 
famous for her knowledge and love of intrigue Having passed 
some time in the court cirde, Sunderland was successiveK 
ambassador at Madrid, at Pans and at Cologne, in 1678 he was 
again ambassador at Pans In Februar) 1679, when the countn^ 
was agitated by real or fane icd dangers to the Protestant religion , 
the earl entered political life as secretary of state for the northern 
department and became at once a member of the small clique 
icsponsible for th< government of the (ountry He voted for 
the exclusion of James, duke of York, from the throne, and 
made overtures to William, prince of Orange, and consequently 
in 168 1 he lost both his secretary^ship and his seat on the privy 
council Early in 1683, however, through the influence of the 
king’s mistress, the duchess of Portsmouth, Sunderland regained 
his place as secretary^ for the northern department, the chief 
feature of his term of office being his nvalrv with his brother- 
in-law, George Savile, marquess of Halifax By this time he 
had made his peace with the duke of York, and when m February 
1685 James became king, he retained his position of secretary^ 
to which was soon added that of lord president of the council 
He carried out the wishes of the new sovereign and after the 
intrigues of a few months he had the satisfaction of securing 
the dismissal of Lawrence Hy^de, earl of Rochester, from his 
post as lord treasurer He was a member of the commission 
for ecclesiastical causes, and although afterwards he claimed that 
he had used all his influence to dissuade James from removing 
the tests, and m other ways illegallv favounng the Roman 
Catholics, he signed the warrant for the committal of the seven 
bishops, and appeared as a watness against them It should be 
mentioned that while Sunderland was thus servmg James II , 
he was receiving a pension from France, and through his wife’s 
lover, Henry Sidney, afterwards earl of Romney , he was furnish 
ing William of Orange with particulars about affairs in England 
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In the last months of Jameses reign he was obviously uncomfort- 
able Although he had in 1687 openly embraced the Roman 
Catholic faith, he hesitated to commit himself entirely to the 
acts of the fierce devotees who surrounded the king, whom he 
advised to reverse the arbitrary acts of the last year or two, and 
in October 1688 he was dismissed by James with the remark 
“ I hope you will be more faithful to your next master than you 
have been to me 

Sunderland now took refuge in Holland, and from Utrecht 
he sought to justify his recent actions m A Letter to a Friend in 
the Country He had been too deeply involved in the arbitrary 
acts of James II to find a place at once among the advisers of 
William and Mary, and he was excepted from the Actof Indemnity 
of 1690 However, m 1691, he was permitted to return to Eng- 
land, and he declared himself a Protestant and began to attend 
the sittings of parliament But his experience was invaluable 
and soon he became prominent in public affairs, a visit which 
William III paid him at Althorp, his Northamptonshire seat, 
in 1691, being the prelude of his recall into the royal counsels 
It was his advice which led the king to choose all his ministers 
from one politual party, to adopt the modem system, and he 
managed to effect a reconciliation between William and his 
sistcr-m-law, the princess Anne From April to December 1697 
he discharged the duties of lord chamberlain, and for part of 
this time he was one of the lords justices, but the general suspicion 
with which he was regarded terrified him, and in December he 
resigned The rest of his life was passed m seclusion at Althorp, 
where he died on the 28th of September 1702 The earl was a 
great gambler, but he was wealthy enough also to spend money 
on improving his house at Althorp, which he beautified both 
w ithin and without His only surviving son was Charles Spencer, 
3rd earl of Sunderland {qo) 

Lord Sunderland possessed a keen intellect and was consumed 
by intense restlessness, but his character was wanting m stead- 
fastness, and he yielded too easily to opposition His adroitness 
m intrigue and his fascinating manners were exc'eptional even m 
an age when such qualities formed part of every statesman’s 
education, but the characteristics which ensured him success 
in the House of Lords and in the royal closet led to failure m 
his attempts to understand the feelings of the mass of his country- 
men Consisten( y of conduct was not among the objects which 
he aimed at, nor did he shrink from thwarting in set ret a policy 
which he supported in public A large share of the discredit 
attaching to the measures of James II must be assigned to the 
earl of Sunderland 

rho best account of Sunderland is the article by 1 Scccombe in 
the Dut Nat Btog , which giv cs a full bibliography 

SUNDERLAND, a seaport and municipal, county and parlia- 
mentary borough of Durham, England, at the mouth of the 
river Wear, on the North-Eastern railway, 261 m N by W 
from London Pop (1891), 131,686, (1901) 146,077 The 
borough includes the township of Bishopwearmouth, to the south 
of Sunderland proper, which lies on the south bank of the 
river, and that of Monkwearmouth, on the north bank 
Adjacent to Monkwearmouth on the north-west is the exten- 
sive urban district of Southwick, within the parliamentary 
borough A great cast-iron bridge crosses the river with a 
single span of 236 ft and a height of 100 ft above low water 
It was designed by Rowland Burdon, opened in 1796, and 
widened under the direction of Robert Stephenson in 1858 
The only building of antiquarian interest is the church of 
St Peter, Monkwearmouth, in which part of the tower and 
other portions belong to the Saxon building attached to the 
monastery founded by Benedict Biscop m 674 The church of 
St Michael, Bishopwearmouth, is on an ancient site, but is a 
rebuilding of the 19th century There is a large park at 
Roker on the north-east of the town, a favourite seaside 
resort, and (among other parks) that at Bishopwearmouth 
contains a bronze statue of Sir Henry Havelock, who was bom 
(1795) at Ford Hall m the neighbourhood 

The prosperity of Sunderland rests on the coalfields of the neigh- 


bourhood, the existence of which gave rise to an export trade in the 
rugn of Henry VII , which has grown to great importance Manu 
factunng industries include shipbuilding, iron and steel ^^orks 
engmeenng, anchor and chain cable, glass and bottle and chemical 
works an(f paper mills Limestone is largely worked For 5 m 
above its mouth the Wear resembles on a reduced scale the Tyne 
m its lower course The harbour is constantly undergoing improve- 
ment ^ The docks cover an area of upwards of 200 acres, and there 
are several graving docks up to 441 ft in length The parliamentary 
borough returns two members The municipal borough is under a 
mayor, 16 aldermen and 42 councillors, and has an area of 3357 
acres 

The history of Sunderland is complicated by the name Wear- 
mouth (Wtramuih, Wermuth) being applied impartially to the 
Monk’s town on the north bank of the Wear, the Bishop’s 
town on the south and the neighbouring port now known as 
Sunderland In both Monk’s and Bishop’s Wearmouth the 
settlement was connected with the church Benedict Biscop 
m 674 obtained from Ecgfrith, king of Northumbria, seventy 
hides of land on the north bank of the river, on which he founded 
the Benedictine monastery of St Peter Not more than a >eai 
after the foundation Benedict brought over skilled masons and 
glass-work ers from Gaul who wrought his church in the Roman 
fashion, the work being so speedily done that Mass was celebrated 
there within the year A subsequent visit to Rome resulted 
in a letter from Pope Agaiho exempting his monastery from all 
external control Later Benedict acquired three hides on the 
south side of the river The abbey, where Bede was educated, 
was destroyed by the Danes and probably not rebuilt until 
Bishop Wakhcr (1071-1081) settled Aldwin and his companions 
there They found the walls in rums from the neglect of 208 
years, but the church was soon rebuilt Bishop William of 
St Carileph (1081-1099), desiring to acquire the possessions of 
the house for his new foundation of Durham, transferred the 
monks there, Wearmouth becoming henceforward a cell of the 
larger house Meanwhile Bishop’s Wearmouth was becoming 
important, having been granted to the bishops by Aithclstan 
in 930 As a possession of the see it is mentioned in Boldon 
Book m conjunction with Tunstall as an ordinary rural vill 
rendering one milch cow to the bishop, while the demesne 
and Its mill rendered £20^ the fisheries £6 and the borough of 
Wearmouth 20s There seems no doubt but that the borough, 
identical with that to which Bishop Robert de Pinset granted 
his ch^er, was in reality Sunderland, the name Wearmouth 
being used to cover Bishop’s and Monk’s Wearmouth and the 
modern Sunderland It was from Wearmouth that Edgar 
^theling set sail for Scotland, the account implying that this 
was a frequented port In 1197 the town of Wearmouth rendered 
37s 4d tallage during the vacancy of the see, and in 1306-1307 
the assessment of a tenth for Bishop’s Wearmouth was £5, 5s 4d , 
while that of Monk’s Wearmouth was £1, 6s 8d Probably the 
northern town remained entirely agricultural, while the shipping 
trade of Bishop’s Wearmouth was steadily increasing In 1382 
what was probably a dock there rendered 2s , and in 1385 the 
issues of the town were worth £45, 9s 2d annually In 1431 
the rent of assize from the demesne lands of Monk’s Wearmouth 
was £5, IS od A further contrast is shown by the number of 
houselmg persons, or those who received the sacrament, returned 
m 1548 Bishop’s Wearmouth had 700 and Monk’s Wearmouth 
300 From this time, at least, Bishop’s Wearmouth seems to 
have been completely identified with Sunderland in 1567 
Wearmouth was one of the three ports in Durham where pre- 
cautions were to be taken against pirates, while no mention is 
made of Sunderland Monk’s Wearmouth remained purely 
agricultural until 1775, when a shipbuilding yard was estab- 
lished and prospered to such an extent that by 1795 
similar yards were at work 

The Boldon Book states that Sunderland was at farm in 1183 
and rendered 100 shillings and the town of Sunderland rendered 
58 shillings tallage m 1197 during the vacancy of the see In 
1382 Thomas Menvill held the borough, which with its yearlv 
free rent, courts and tolls was worth £i, 12s 8d Edward IV in 
1464, sede vacante, granted a lease of the borough, and m 1507, 
Cardinal Bainbndge granted it by copyhold at a rent of £6, 



which dropped to £4 hr" 1^90/ "TSishop' Morton incorporated 
Sunderland in 1634, stating that it had been a borough from 
time immemorial under the name of the New Borough of Wear- 
mouth. This charter lapsed during the Civil Wars, when the 
borough was sold with the manor of Houghton-le-Spring for 
£2851, 9s, 6d. Nevertheless the inhabitants retained# their 
rights. Sunderland became a parliamentary borough returning 
two members in 1834. The charter of 1634 granted a market 
and annual fair which are still held. The charter of Bishop 
Hugh provided for pleas between burgesses and foreign mer- 
chants, and directed that merchandise brought by sea should 
be landed before sale, except in the case of salt and herrings. 
Bishop Hatfield gave a lease of the fisheries in 1358, In the 
15th century commissions were held touching salmon-fisheries 
and obstructions in the Wear, while Bishop Barnes (1577-1587) 
appointed a water-bailiff for the port, and licensed the building 
of wharves for the sale of coal. During the 17th century 
Sunderland was the seat of a vice-admiralty court for the county 
palatine and in 1669 letters patent permitted the erection of a 
pier and lighthouse as the harbour was “ very commodiouslv 
situate for the shipping of vast quantities of sea-coles plentifully 
gotten and wrought there.” 

Sec Williatn Hutchinson, History and Antiquities of the County 
Palatine of Durham (Newcastle, 1785-1794) ; J. W. Summers, History 
and Antiquities of Sunderland (Sunderland, 1858) ; Victoria County 
History: Durham. 

SUNDEW, in botany, the popular name for a genus of plants 
known as Drosera (Or. 8poo-o?, dew; Fr. rossolis, Gcr. Sonnenthau) 
so called from the drops of viscid transparent glittering secretion 
borne by the tentacles which cover the leaf-surface. It is a 
cosmopolitan genus of slender glandular herbs, with leaves 
arranged in a basal rosette or alternately on an elongated stem, 
and is represented in Britain by three species, which are found 
in spongy bogs and heaths. 

The common sundew {D. rotundifolia) has extremely small roots, 
and bears five or six radical leaves horizontally extended in a rosette 
around the flower-stalk, The upper surface of each leaf is 
covered with gland-bearing filaments or “ tentacles," of which 
there arc on an average about two hundred. Each gland is 
surrounded by a large dew-like drop of the viscid secretion. A 
small fibrovascular bundle (fc, fig. 3, E), consisting mainly of spiral 



Fig, I. — Leaf of Sundew {Drosera rotundifolia). (x 4.) 

vessels, runs up through the stalk of the tentacle and is surrounded 
by a layer of elongated parenchyma cells outside of which is the 
qiidermis filled with a homogeneous fluid tinted purple by a 
derivative of chlorophyll (erythrophyll). The epidermis bears small 
multicellular prominences. The glandular head of the tentacle 
contains a central mass of spirally thickened cells (tracheids) in 
immediate contact with the upper end of the fibrovascular bundle. 
Around these is a layer of large colourless thin walled cells which 



reaches the surface at the base of the head and acts as absorbing 
cells. Outside these are two layers 
(the outer one the epidermis) filled 
with puri^le fluid. 

Insects are attracted by the leaves; 
a fly alighting on the disk, or even 
only touching one or two of the 
ext(!rior tentacles, is immediately 
entangled by the viscid secretion; 
the teiitiiclcs to which it is adhering 
begin to bend, and thus pass on their 
prey to the tentacles next succeed- 
ing them inwards, and the insect 
is thus carried by a curious rolling 
movement to the centre of the leaf 
The tentacles on all sides become 
similarly inflected ; the blade or the 
leaf may even become almost cup- 
shaped; and the insect, bathed in 
the abundant secretion which soon 
closes up its tracheae, is drowned 
in about a quarter of an hour. The 
leaves clasp also, but for a much 
shorter time, over inorganic bodies. 

Th<i bcn<ling of the tentacle tiikcs 
place near its base, and may be 
excited (1) by repeated touches, 
although not by gusts of wind or 
drops of rain, thus saving the plant 
from much useless movement ; (2) by 
contact with any solid, even though insoluble and of far greater 
minuteness than could be appreciated by our sense of touch- 
a morsel of hun?*" -"^'gning only ryfio of a grain, and this 


(After Darwin.) 

Fig. 2. -Leaf of Sundew, en- 
larged, with the tentacles 
on one side inflected over 
a bit of meat placed on 
the disk. 



(After Dodcl.Port.) 

Fig. 3,— Glands of Sundew magnified. 

A, External aspect with drop of secretion; B, Internal structure. 

largely supix>rted too by the viscid secretion, sufficing to induce 
movement; (3) by the absorption of a trace of certain fluids, mostly 
nitrogenous. During the inflexion of the tentacle, and even before 
it touches the stimulating object, the secretion of the gland increases 
in quantity, and, instead of remaining neutral, becomes acid. The 
secretion contains a digestive enzyme which renders soluble the 
nitrogenous substances of the insect’s body; 
these are then absorbed through thin-walled 
cells at the base of the gland . After absorption 
the tentacles recurve and the leaf assumes its 
normal apijearance. 

Closely allied to Drosera is Drosophyllum 
lusifanicum, which catches such vast numbers 
of flics in a state of nature that the Portuguese 
cottagers call it the fly-catcher, and hang up 
branches of it in their houses for this purpose. 

Its long narrow leaves are tluckly co\'ered 
with stalked glands, which resemble in the 
main the tentacles of Drosera, save in that 
they arc incapable of movement, and that 

the secretion is less viscid and freely lea\'i .s p P <• # 

the gland to wet the insect, which, creeping , 4’ 

onward, soon clogs its wings and dies. There P^osophyllum 

arc, moreover, many minute colourless sessile l^suanuum. (x 7.) 
glands, which, when stimulated by the absorption of nitrogenous 
matter, excrete an acid digestive secretion similar to that of the 
sundew, by means of which the body oi the captured insect is 
digested and absorbed, 
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SUNDSVALL, a seaport of Sweden in the district {Idn) of 
Vesternorrland, on a wide bay of the Baltic, at the north of 
the Scliinger River, 360 m. N. by W. of Stockholm, the terminus 
of a branch from Ange on the northern railway. Pop. {1900), 
14,831. It was rebuilt in brick and stone after a destructive 
fire in 1888. In the town and its vicinity arc numerous steam 
saw-mills, besides wood-pulp factories, steelworks, brickworks, 
engineering shops, breweries and joineries, but Sundsvall owes 
its chief importance to its export trade in timber (6 to 7 million 
cub. ft. annually), the bulk of which goes to Germany, France 
and Great Britain. It also exports wood-pulp, iron and fish. 
There is a special trade with Finland. The harbour, which is 
usually closed by ice from about the middle of Deicember to 
the second week in May, is sheltered against the east winds by 
a group of islands. 

SUNFISH, a name chiefly and properly applied to a marine 
fish {Orthagoriscus) of the order PI ectognathi, which by its large 
size, grotesque appearance and numerous peculiarities of organi- 
zation has attracted the attention equally of fishermen as of 
naturalists. Only two species are known, the rough or short 
sun-fish { 0 . mola)i which is bund in all seas of the temperate 
and tropical zones; and the smaller and scarcer smooth or oblong 
sun-fish { 0 , truncatus), of which only a small number of specimens 
have been obtained from the Atlantic and Indian oceans. 

Sunfishes have the appearance of tailless fish. This is due 
to the extreme shortening of the caudal region which is sup- 
ported by only a few short vertebrae; the caudal fin is absent, 
what appears to be a tail being formed by the confluence of 
dorsal and ventral fins : pelvic fins are also wanting. The anterior 
parts of the dorsal and ventral fins are high and broad, similar 
to each other in size and triangular in form. The head is com- 
pletely merged in the trunk, the boundary between them being 
indicated only by a very small and narrow gill-opening and a 
comparatively small pectoral fin. This fin can be of but little 
use in locomotion, and the horizontal and vertical movements 
of the fish, as well as the maintenance of its body in a vertical 
position, are evidently executed by the powerful dorsal and anal 
fins. The small mouth, situated in front of the head, is armed 
with an undivided dental plate above and below, similar to but 
weaker than the teeth of the globe-fish (Diodon). 

Sunfishes are truly pelagic, propagating their species in the 



‘ Sun-fish (Orthaporiscus viola), 

open sea, and only occasionally approach the coast. During 
the stormy season they live probably at some depth, but in calm, 
bright weather they rise and rest or play on the surface with 
their dorsal fin high above the water. This habit has given rise 


to the popular name “ sunfish,’' a term also sometimes applied 
to the basking-shark. In some years the rough sunfish is 
by no means scarce on the south coast of England and on the 
Irish coasts, where it appears principally in the summer months. 
The usual size is from 3 to 4 ft. in length, but tliis species 
attains to 7 ft. and more. One of the largest specimeas (shown 
in the figure) was caught near Portland (Dorsetshire) in 1846, 
and is now in the British Museum; its length is 7 ft. 6 in. *The 
sun-fish has no economic value, and is rarely, if ever, eaten. 

Whilst the rough sunfish has a granulated, rough, shagreen- 
like skin, the second species (O. truncatus) has the surface of 
the body smooth and polished, with its small dermal scutes 
arranged in a tesselated fashion. It is oblong in shape, the 
body being much longer than it is deep. The sides are finely 
ornamented with transverse silvery, black-edged stripes running 
downwards to the lower part of the abdomen. It has not 
been found to exceed 2 ft. in length. Only a few specimens have 
been captured on the coasts of Europe, at the Cape of Good 
Hope and off Mauritius. 

SUNFLOWER. The common sunflower, known botanically 
as Helianthus annuus, a member of the natural order Compositae, 
is a native of the western United States. It is an annual herb 
with a rough hairy stem 3 to 12 ft. high, broad coarsely toothed 
rough leaves 3 to 12 in. long, and heads of flowers 3 to 6 in. wide 
in wild specimens and often a foot or more in cultivated. Double 
forms are in cultivation, one (glohosus fistulosus) having very 
large globular heads. The plant is valuable from an economic as 
well as from an ornamental point of view. The leaves are used 
as fodder, the flowers yield a yellow dye, and the .seeds contain 
oil and are used for food. It is cultivated in Russia and other 
parts of Europe, in Egypt and India, and in several parts of 
England hundreds of plants are grown on sewage farms for the 
seeds. The yellow sweet oil obtained by compression from the 
seeds is considered equal to olive or almond oil for table use. 
Sunflower oilcake is used for stock and poultry feeding, and 
largely exported by Russia to Denmark, Sweden and elsewhere. 
The genus Helianthus contains about fifty species, chiefly native^ 
of North America, a few being found in Peru and Chile. They 
are tall, hardy annual or perennial herbs, several of which are 
well kpown in gardens where they are of easy cultivation in 
moderately good soil. H. decapeialus is a perennial about 5 ft. 
high with solitary heads about 2 in. across in slender twiggy 
branchlcts; //. multifiorus is a beautiful species with several 
handsome double varieties; //. orygalis is a graceful perennial 
6 to 10 ft. high, with drooping willow-like leaves and numerous 
comparatively small yellow flower-heads. H. atrorubens, better 
known as Harpaliurn rigidum, is a smaller plant, 2 to 3 ft. high, 
the flower heads of which have a dark red or purple disk and 
yellow rays. There are many fine forms of this now, some of 
whieh grow 6 to 9 ft. high and have much larger and finer flowers 
than the type. Other fine species are H. giganteus, 10 to 12 ft.; 
//. laetiflorus, 6 to 8 ft., and H. mollis, 3 to 5 ft. //. tuherosus 
is the Jerusalem artichoke. 

Since the word sunflower,^* or something corresponding to 
it, existed in English literature before the introduction of 
Helianthus annuus, or, at any rate, before its general diffusion 
in English gardens, it is obvious that some other flower must 
have been intended. The marigold {Calendula officinalis) is 
considered by Dr Prior to have been the plant intended by 
Ovid {Met. iv. 269-270) — 

“ . . . Ilia suum, quamvis radicc tenetur, 

Vertitur ad solem ; mutataque servat amorem " — 

and likewise the solsaece of the Anglo-Saxon, a word equivalent 
to solsequium (sun-following). But this movement with the 
sun is more imaginary than real, the better explanation for the 
application of the name to a flower being afforded by the re- 
semblance to ^‘the radiant beams of the sun,” as Gerard 
expresses it. The rock-rose {Helianthemum vulgare) was also 
termed sunflower in some of the herbals from its flowers 
opening only in the sunshine, Actinella grandifiora, a pretty 
perennial 6 to 9 in. high, from the Colorado mountains, is 
known as the Pigmy sunflower. 
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SUNIUM (SouVtov, mod Cape Colonna), a cape at the 
southern extremity of Attica, with a temple of Poseidon upon 
It, which serves as a landmark for all ships approachmg Athens 
from the east The rocky promontory on which the temple 
stands was fortified by a wall with towers, in 413 b c , as a 
protection against the Spartans in Decelea, but it was sooji after 
seized by a body of fugitive slaves from the Laurium mines 
In the 4th century it was still kept up as a fortress The temple 
\^as shown by an inscription found m 1898 to be dedicated to 
Poseidon, not, as formerly supposed, to Athena, the remains 
of whose temple are to be seen about a quarter of a mile away 
to the north-east, they are of a peculiar plan, consisting of a hall 
with a colonnade on two sides only The extant temple on the 
promontory was probably built in the time of Pericles It took 
the place of an earlier one, of similar proportions but built of 
tufa or “ porob ” stone There are still standing nine columns 
of the south side and two of the north of the peristyle, and one 
of the antae and an inner column of the pronaos They are 
built of local white marble, which has suffered much from the 
weather In form they resemble those of the Parthenon and 
Theseum, but they have only sixteen flutings Recent excava- 
tions have revealed porticoes, a gateway and other buildings, 
and also the remains of several colossal early statues, the best 
preserved of which is now in the museum at Athens The site 
of Cape Colonna is extolled by Byron, and is the scene of 
Falconer’s “ Shipwreck ” (E Gr ) 

SUNN, or India Hemp {Crotalana 'juncea), a plant which is 
a native of India and Ceylon It frequently receives other 
names, e g false hemp, brown hemp, Bombay hemp, Jubbulpore 
hemp, Sana, &( The plant is an annual, requires a light soil, 
and IS easily cultivated The ground is ploughed two or three 
times, and from 80 to 100 lb of seed are sown broadcast The 
seedlings quickly appear above the surface, but it i§ about four 
months before the plant begins to flower Sometimes the seed 
IS sown in October for the winter crop, and sometimes in May 
or June for the summer crop When the seeds arc sown in 
May, the bright yellow flowers appear in August, when the plant 
may be gathered It is not unusual, however, to defer this 
operation until the seed is ripe, especially if a fibre of great 
strength is desired The stems may be pulled up, as is the case 
with flax, or they may be cut down Different opinions exist 
as to whether the stems should be steeped immediately after I 
they are pulled, or left to dry and then steeped in the wet dis- 
tricts they are taken direct to the water Since the root ends 
are much thicker and coarser than the tops, it is common to 
place the bundles erect, and to immerse the root ends m about 
a foot of water Afterwards the bundles are totally immersed 
m the ponds, and in two to four days the fibre should be ready 
for stripping There is the same danger of over-retting and under- 
retting as m other fibres, but when the retting is complete, the 
workmen enter the ponds, take up a handful of stems, and swish 
them upon the surface of the water until the fibre becomes loose 
After the fibre has been peeled off it is hung over poles to dry 
When intended for cloth it is combed m order to remove any 
foreign matter, but if it is intended to be used for rope or similar 
purposes, the fibres are simply separated and the woody matter 
combed out with the fingers The fibre is of a light grey colour, 
and has an average length of 3 to 4 ft It is extensively used 
for rope and cordage and also for paper-makmg in its native 
country, bu^ it has made little, if ahv, progress m this country 
According to Warden, the fibre was tried in Dundee in the 
beginning of the igth century About 1820 the price of India 
hemp bagging, as quoted in the Dundee Aaveritser, was ijd 
per yard below hemp bagging, and |d a yard below tow warp 
bagging 

It IS stated m Sir G Watt’s Dictionary of the Economic Products 
of India that a cord 8 in in size of best Petersburg hemp broke 
with 14 tons, 8 cwt I qr , while a similar rope of sunn only gave way 
with 15 tons, 7 cwt I qr Roxburgh’s experiments with ropes made 
from this and other fibres appear on p fio7 of the above work The 
ropes were tested in the fresh state, and also after having been im- 
mersed in water for no days His results reproduced in the 
following table, show the comparison 


Average Weight at which each sort of luie broke 


of the plan | 

j 

When fresh. 

After I to dajTi maceri ] 
tjon 

White 

Tanned 

Tarred , 

White 

T aimed j Tarred 1 

English hemp, a piece of 
new tiller-ropc 

)jo5 

- 

— 

Rotte 
the Ei 

n, as was also 
igli«}h log line 

Hemp from the East 
India Company sfarm 
near Calcutta 

- 


139 ' 

45 

1 All rotten 1 

Sunnhemp of the Ben 
I2:alcse 

} 

69 

60 

1 Rotten 

40 

51 65 

Jutc (Bunghi pat) 

08^ 

t>9 

61 

49 1 60 


It would appear that, after maceration, neither ordinary hemp nor 
sunn hemp can compare with jutc for strength 

SUNNITES, literally, “ those of the path,” sunna, t e followers 
of the Prophet's directions, the name of one of the two mam 
divisions of Islam, the other being the Shfites {qv) The 
Sunnites, who accept the orthodox tradition {Sunna) as well 
as the Koran as a source of theologico-junstic doctrines, pre- 
dominate m Arabia, the Turkish Empire, the north of Africa, 
Turkestan, Afghanistan and the Mahommedan parts of India, 
and the east of Asia, the Shfites have their mam seat in Persia, 
where their confession is the state religion, but are also scattered 
over the whole sphere of Islam, especially m India and the regions 
bordering on Persia, except among the nomad Tatars, who are 
all nommally Sunnite Even in Turkey there are many native 
Shfites, generally men of the upper classes, and often men in 
high office (see generally Mahommedan Religion) 

Orthodox Islam preserves unchanged the form of doctrme 
established m the loth century by Abu * 1 -Hasan al-Ash‘ari 
(see AsharI) The attacks of rationalism, aided by Greek 
philosophy, were repelled and vanquished by the weapons of 
scholastic dialectic borrowed from the enemy, on most pomts 
of dispute discussion was forbidden altogether, and faith m 
what is written m Koran and tradition was enjoined without 
question as to how these things were true {htld hatfa) Freer 
allegorical views, however, were admitted on some specially 
perplexing pomts, such as the doctrine of the eternity of the 
Koran, the crude anthropomorphisms of the sacred text, &c , 
and, since Mo'tazihte (Mu tazihte) views had never taken deep 
root among the masses, while the caliphs required the help of 
the clergy, and from the time of Motawakkil (a d 847) became 
I ever more closely bound to orthodox views, the freethmking 
tendency was thoroughly put down, and to the present day 
no rationalizing movement has failed to be crushed in the bud 
Philosophy still means no more than scholastic dialectic, and 
Is the humble servant of orthodoxy, no man venturing on devious 
paths except in secret In the years 1872-1878 the Afghan 
Jamal ud-Din, a professor in the Azhar mosque at Cairo, at- 
tempted to read Avicenna with his scholars, and to exercise 
them m things that went beyond theology, bringing, for example, 
a globe into the mosque to explain the form of the earth But 
the other professors rose in arms, forbade him to enter the 
mosque, and m 1879 procured his exile on the pretext that he 
entertained democratic and revolutionary ideas Thus the 
later movements of thought m Islam never touch on the great 
questions that exercised Mahommedanism m its first centuries, 
eg the being and attributes of God, the freedom of the will, 
sin, heaven and hell, &c Religious earnestness, ceasing to 
touch the higher problems of speculative thought, has expressed 
Itself in later times exclusively m protest against the extrava- 
gances of the dervishes, of the worship of samts, and so forth, 
and has thus ^iven rise to movements analogous to Puritanism 
That even m early times the masses were never shaken in 
their attachment to the traditional faith, with all its crude and 
grotesque conceptions, is due to the zeal of the 
ulema (clergy) Mahommedanism has no priest- 
hood standmg between God and the congregation, but Koran 
and Sunna are full of minute rules for the details of private 
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and civil life, the knowledge of which is necessarily in the hands 
of a class of professed theologians These are the 'tdeftid (q v ), 
“ knowers,” theology being briefly named “ the knowledge 
(ilm) Their influence is enormous and hardly has a parallel 
m the history of religions For it is not supported by temporal 
agencies like the spiritual authority of the Christian priesthood 
in the middle ages, but is a pure power of knowledge over the 
Ignorant masses, who do nothing without consulting their 
spiritual advisers When the vigorous Spanish sultan Mansur 
b Abi *Amir proposed to confiscate a religious foundation and 
the assembled ulema refused to approve the act, and were 
threatened by his vizier, one of them replied, “ All the evil 
you say of us applies to yourself, you seek unjust gams and 
support your injustice by threats, you take bribes and practise 
ungodliness m the world But we are guides on the path of 
righteousness, lights in the darkness, and bulwarks of Islam, 
we decide what is just or unjust and declare the right, through 
us the precepts of religion are maintained We know that the 
sultan will soon think better of the matter, but, if he persists, 
every act of his government will be null, for every treaty of 
pea(e and war, every act of sale and purchase, is valid only 
through our testimony ” With this answer they left the 
assembly, and the sultan’s apology overtook them ^fore they 
had passed the palace gate ^ The same consciousness of ind( - 
pendent authority and strength still survives among the ulem^ 
Thus the sheikh ul-Islam ‘AbbisI (who was deposed by the 
professors of the Azhar m 1882) had in the first period of his 
presidency a sharp conflict iv ith *Abbas Pasha, viceroy of Egypt, 
who asked of him an unjust legal opinion m matters of inherit- 
ance When bribes and threats failed, the sheikh was thrown 
into chains and treated with great seventy, but it was the pasha 
who finally yielded, and ‘Abb^sl was recalled to honours and 
rich rewards 

The way m which the ulema are recruited and formed into 
a hierarchy with a vigorous esprit de corps throws an instructive 
light on the whole subject before us The brilliant days are 
past when the universities of Damascus, Bagdad, NlshSpur, 
Cairo, Kairaw&n, Seville, Cordova, were thronged by thousands 
of students of theology, when a professor had often hundreds 
or even, like Bukhari, thousands of hearers, and when vast 
estates m the hands of the clergy fed both masters and scholars 
Of the great universities but one survives — the Azhar mosque 
at Cairo — where thousands of students still gather to follow a 
course of study which gives an accurate picture of the Mahom- 
medan ideal of theological education 
The students of theology generally begin their course in early i 
youth, but not seldom m nper years Almost all come from the 
Tt, I t I orders a tew from the middle classes and none 

StudentM highest ranks of society — a fact which in 

" ^ itself excludes all elements of freer and more refined 

education These sons of poor peasants, artisans or tradesmen 
are already disposed to iiarroA^ fanaticism and generally take up 
study as a means of livelihood rather than from genuine religious 
interest The scholar appears before the president's secretary 
with his poor belongings ti^ up m a red handkerchief, and after 
a brief interrogatory is entered on the list of one of the four orthodox 
rites — Shafi'ite, Hanifite Mahkite and Hanbalite (see Mahommedan 
Law) If he is lucky he gets a sleeping-place within the mosque 
a chest to hold his things, and a daily ration of bread The less 
fortunate make shift to live outside as best they can but arc all day 
m tilt mosque and are seldom deserted by Moslem chanty Having 
kissed the hands of the sheikh and teachers of his school the pupil 
awaits the beginning of the lectures For books a few compendiums 
suffice him Professors and students gather every morning for the { 
daily prayer, then the professors take their seats at the foot of tie 
pillars of the great court and the students crouch on mats at their 
feet The beginner takes first a course in the grammar of classical 
\rabic for he has hitherto learned only to read write and count 
The rules of grammar are read out in the memorial verses of the 
ijriimtya and the teacher adds an exposition, generally read from 
a pnntod commentarj^ The student’s chief task is to know the rules 
by heart, this accomplished he is dismissed at the end of the year 
with a certificate (i;Sra), entered in his textbook which permits 
him to teach it to others The second year is devoted to dogmatic 
{kal&m and tailghid), taught in the same mechanical way The dog- 
mas of Islam afc not copious, and the attributes of God are the chief 

^ Von Kremer, Gesch d herrschenden Ideen d 1 slams, p 464 
(Leipzig, 1868) 


subject taken up They are demonstrated by scholastic* dialectic, 
and at the end of his second year the student, receiving hisc^Jitificate, 
deems himself a pillar of the faith The study of law {fiqh) which 
rests on Koran and tradition, is more difficult and complex and 
begins but IS often not completed, m the third year The student 
had learned the Koran by heart at school and has olten repeated it 
since but only now is the sense of its words explained to him Qt 
the traditions of the Prophet he has learned something incidentally 
in other lectures , he is now regularly introduced to their v«ist artificial 
system From these two sources are derived all religious and civil 
laws for Islam is a political as well as a religious institution Tlu 
five mam points of religious law, “ the pillars of Islam ' have been 
enumerated in the article Mahommedan Religion , the civil law 
on the development of which Roman law had some influence is 
treated under heads similar to those of Western jurisprudence 
It IS here that the differences between the four schools come most into 
notice the Hanifite praxis is the least rigorous, then the ‘^hafi ite , 
the Hanbilitcs whose s>^stem is the strictest, have prarticallj dis- 
appeared in the Malikites The Hanifite rite is official in the Turkish 
Fmpire and is followed m all government offices whenever a dtt ision 
still depends on the sacred law as well as by all Mahommedans of 
Turkish race In this as in the previous studies a compendium is 
learned by heart, and explanations are given from commintancb 
and noted down by the students word for word The proicssors 
are expressly forbidden to add anything of their own The recog- 
nized books of jurisprudence some of which run to over twenty 
folio volumes are vastly learned and occasionally show sound 
sense but excel mainly m useless h.ur-splitting and feats of scholastic 
gymnastics for which the Arabian race has a natural gift 

Besides the three mam disciplines the student takes up aceording 
to hiS tastes other subjects such as rhetoric {maHnl wahaydn), 
logic (manfiq), prosody {ariid) and the doctrine of the correct 
pronuncx ition of the Koran {qtrd'a watajwtd) After three or four 
years fortified with the certificates of his various professors, he seeks 
a place in a law-court or as a tcachtr preacher cadi or mufti of a 
village or minor town or else one of the innumerable posts ot con- 
fidence for which the complicated ceremonial of Mahommcdanism 
demands a theologian and which arc generally paid out oL pious 
foundations A place is not hard to find, for the powerful corpora- 
tion of the ulcmi seeks to put its own members into all post> and 
though the remuneration is at first small the young dlt>h gradually 
accumulates the revenues of several offices Gifts too fall in and 
with his native avarice and economy he rises in wealth position and 
reputation for piety The commonalty revere him and kiss his 
Inind, the rich show him at least outward respect, and even the 
government treats him as a person to whom consideration is due 
for his influence with the masses 

This sketch of his education is enough to explain the narrow- 
mindedness of the dhm He deems all non-tncological science 
to be y^in or hurtful has no notion of progress and regards true 
science — i e theology — as having reached finality so that a new 
supercommentary or a new students’ manual is the only thing that 
is perhaps still worth writing How the mental faculties arc blunted 
by scholasticism and mere memory work must be seen to be believed , 
such an education is enough to spoil the best head All originality 
IS crushed out and a blind and ludicrous dependence on written 
tradition — even in things profane — takes its place Acuteness 
degenerates into hair-splitting and clever plays on woids after the 
manner of the rabbins The Azhar students not seldom enter 
government offices and even hold important administrative posts, 
but they never lose the stamp of their education — the narrow, un- 
teachable spirit incapable of progress, always lost in external details, 
and never able to grasp pnnciples and get behind forms to the 
substance of a matter 

Yet it is but a small fraction of the ulema of the Moslem world 
that enjoy even such an education as the Azhar affords It draws 
few students from foreign parts,® where the local schools schools 
are of the poorest kind except in India (thanks to a British 
government) and perhaps in Constantinople ‘ Bokhara was once a 
chief seat of learning but is now so sunk in narrow fanaticism that its 
eighty madrasas (medresses) with thciT 5000 students only turn out 
a bigoted and foolish clergy (VambSry) * But for this very reason 
Bokhara is famed as a luminary of pure theology and spreads its 
influence over Turkestan, Sibena China Kashmir Afghanistan, 
and even over India Minor schools attached to mosques are found 
in other places, but teach still less than the great spools already 
mentioned 

Except in India, where it is controlled by the government, 

® In 1878 seventeen lecture-rooms of the Azhar had 3707 students 
of whom only 64 came from Constantinople and the northern parts 
of the Ottoman Empire, 8 from North Araoia, i from the government 
of BagdJd, 12 from Kurdistan, and 7 from India with its thirty 
million Sunnites 

* In Kazan also the standard of learning seems to liave been 
raised by Russian and Western scholars 

* The madrasa is here a college, generally attached to a mosque, 
with lands whose revenues provide the means of instruction and in 
part also food and residence for scholars and teachers 
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the organization of the priestly and judicial persons trained 
in the schools is a compromise between what theological prin- 
tiples dictate and what the state demands Neither 
* * Koran nor Sunna distinguishes between temporal 
Tempotm! and spiritual powers, and no such distinction was 
soy0- known as long as the caliphs acted m all things as 
rtigaty successors of the prophets and heads of the corAmunity 

of the faithful But, as the power of the 'Abbasids declined 
(see article Caliphate, ad fin ) and external authority fell in 
the proviriLes into the hands of the governors and in the capital 
into those of the amir al~omard, the distinction became more and 
more palpable, especially when the Buyids, who were disposed 
to Shiite views, proclaimed themselves sultans, t e possessors 
of all real authority The theologians tried to uphold the ortho- 
dox theory by declaring the sultanate to be subordinate to the 
imamate or sovereignty of the caliphs, and dependent on the 
latter especially in all religious matters, but their artificial 
theories have never modified facts The various dynasties 
of sultans (Buyids, Ghaznevids, Seljul^s, and finally the Mongols) 
never paid heed to the caliphs, and at length abolished them, 
but the fall of the theocracy only increased the influence of the 
clergy, the expounders and practical administrators of that 
legislation of Koran and Sunna which had become part of the 
life of the Mahommedan world The Mamelukes in Egypt 
tried to make their own government appear more legitimate 
bv nominally recognizing a continuation of the spiritual dignity 
of the caliphate m a surviving branch of the 'Abbas id line which 
they protected, and in 923 ah (1517) the Ottoman Selim, who 
destroyed the Mameluke power, constrained the 'Abbasid 
Motawakkil III , who lived in Cairo, to make over to him his 
nominal caliphate The Ottoman sultans still bear the title 
of “ successors of the Prophet,” and still find it useful m foreign 
relations, since there is or may be some advantage m the right 
of the caliph to nominate the chief cadi {kddl) of Egypt and m 
the fact that the spiritual head of Khiva calls himself only the 
nakib (vicegerent) of the sultan ^ In India too the sultan owes 
something perhaps to his spiritual title But among his own 
subjects he is compelled to defer to the ulema and has no con- 
siderable influence on the composition of tliat bod> He nomin- 
ates the Sheikh ul-Islam or mufti (^ 21 ) of Constantinople (grand 
mufti), who IS his representative in the imamate and issues judg- 
ments m points of faith and law from which there is no appeal, 
but the nomination must fall on one of the mollahs^ who form 
the upper stratum of the hierarchy of ulema And, though the 
various plates of religious dignity arc conferred by the sultan, 
no one can hold office who has not been examined and certified 
by older ulema, so that the corporation is self-propagating, 
and palace intrigues, though not without influence, can never 
break through its iron bonds The deposition of *Abd ul-AzIz 
is an example of the tremendous power that can be wielded by 
the ulema at the head of their thousands of pupils, ^ when they 
(hoose to stir up the masses, nor would Mahmud II in 1826 
have ventured to enter on his struggle with the janissaries unless 
he had had the hierarchy with him. 

The student who has passed his examinations at Constanti- 
nople or Cairo may take up the purely religious office of imam 
j di tmi (president in worship) or khatib (preacher) at a 

offtcem mosque. These offices, however, are purely minis- 

terial, are not necessarily limited to students, and 
give no place m the hierarchy and no particular consideration or 
social status On the other hand, he may become a judge or 
cadi Everyplace of any importance has at least one cadi, who 
IS nominated by the government,^ but has no further dependence 

* Till the Russians gamed preponderating influence the khan of 
Khiva also acknowledged the sultan as his suzerain 

^ Mollah IS the I'erso-Turkish pronunciation of the Arabic mauld, 
literally ' patron ” a terra applied to heads of orders and other 
religious dignitaries 01 various grades 

3 Called in Constantinople sofia, Persian sokhia, burned up sal , 
with zeal or love to God 

* In Egypt before the time of Said Pasha (1854-1863) the local 
ludges were appointed bv the chief cadi of Cairo, who is sent from 
Constantinople Since then they have been nominated by the 
Egyptian government 


on it, and is answerable onlv to a member of the third class 
of the ulema, viz the mufti or pronouncer of fatwas A fatwa 
IS a decision according to Koran and Sunna, but without reasons, 
on an abstract case of bw which is brought before the mufti 
by appeal from the Ccidr> judgment or bv reference from the 
cadi himself tor example, a dispute between master and slave 
may be found by the cadi to turn on the general question, 
“ Has Zaid, the master of 'Amr,^ the absolute right to dispose 
of his slave’s earnings ? ” When this is put to the mufti, the 
answer will be simply Yes,” and from this decision there is 
no appeal, so that the mufti is supreme judge in his own district 
The grand mufti of Constantinople is, as we have seen, nominated 
by the sultan, but his hold on the people makes him quite an 
indepiendcnt power in the state, in Cairo he is not even nominated 
by the government, but each school of law chooses its own sheikh , 
who is also mufti, and the Hanifite is head mufti because his 
school IS official in the Turkish Empire 

All this gives the judges great private and political influence 
But the former is tainted by venality, which, aggravated by 
the scantiness of judicial salaries or in some cases 
by the judge having no salary at all, is almost 
universal among the administrators of justice 
Their political influence, again, which arises from the fusion 
of private and political law m Koran and Sunna, is highly 
inconvenient to the state, and often becomes intolerable now 
that relations with Western states are multiplied And evxn 
m such distant parts as Central Asia the law fc ended on the 
Conditions of the Prophet’s lifetime proves so unsuited to modern 
life that cases are often referred to civil authorities rather than 
to canonical jurists Thus a customary law (V/) has there 
sprung up side by side with the official sacred law (sharfa), 
mudi to the displeasure of the mollahs In Turkey, and above 
all in Egypt, it has been found necessary greatly to limit the 
sphere ami influence of the canonical jurists and to introduce 
institutions nearer to Western legal usage We do not here 
speak of the paper constitutions (khatt-t-sherll) and the like, 
created to impose upon Western diplomatists, but of such things 
as consular and commercial courts, criminal codes, and so forth 

The official hierarchy, strong as it is, divides its power with 
the dervishes A religion which subdues to itself a race with 
strongly marked individuality is always influenced m cultiis 
and dogma by the previous views and tendencies of that race, 
to which It must in some measure accommodate itself Mahomet 
himself made a concession to heathen traditions when he recog- 
nized the Ka"ba and the black stone, and the worship of saints, 
which IS now spread throughout Islam and supported by obviously 
forged traditions, is an example of the same thmg So too are 
the religious orders now found everywhere except in some parts 
of Arabia Mystical tendencies m Mahommedamsm arose mainly 
on Persian soil (see SUfIism), and Von Kremer has shown that 
these Eastern tendencies fell in with a disposition to asceticism 
and flight from the world which had arisen among the A^'abs 
before Islam under Christian influence ® Intel- , 
course with India had given Persian mysticism 
the form of Buddhistic monkery, while the Arabs 
imitated the Christian anchorites, thus the two movements 
had an inner kinship and an outer form so nearly identical that 
they naturally coalesced, and that even the earliest organiza- 
tions of orders of dervishes, whether m the East or the \VLbt, 
appeared to Mahommedan judgment to be of one type. Thu^, 
though the name of Sufi (see SOfIism) is first appbed to Abu 
Hashim, who died m Syria in 150 a h (767), we find it transfenred 
without question to the mystical brotherhood which appears 
in Khorasan under Abu Said about 200 a h (815/816) Yet 
these two schools of Sufis were never quite Mmilar, on Sunnite 
soil §uflism could not openly impugn orthodox views, while 
m Persia it was saturated with Shiite heresy £^nd the panth^isrp 
of the extreme devotees of 'Ali Thus there have always been 
two kinds of SClfis, and, though the course of history and the 
wandering liabits which various orders borrowed from Buddhism 

® Zaid .and *Amr are the Caius «uid Sempromus of Arabian laxr 

• Op ctl p 52 seq 
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have tended to bring them closer to one another, we still find 
that of the thirty-six chief orders three claim an origin from the 
caliph AbQbekr, whom the Sunnites honour, and the rest from 
'AJi, the idol of the Shfites.^ Mystic absorption in the being 
of God, with an increasing tendency to pantheism and ascetic 
practices, are the main scope of all Suflism, which is not neces- 
sarily confined to members of orders; indeed the secret practice 
of contemplation of the love of God and contempt of the world 
is sometimes viewed as specially meritorious. And so ultimately 
the word sufl has come to denote all who have this religious 
direction, while those who follow the special rules of an order 
are known as dervishes (beggars, in Arabic fuqard, sing, faqtr 
— names originally designating only the mendicant orders). 
In Persia at the present day a Sufi is much the same as a free- 
thinker.- 

UiBLioaRAPHY. — Thi- work of Shalirastflni {q.v,) on the Moslem 
sects : A. von Kreincr, Geschichte der herrschefiden Ideen de$ I slams 
fLeipzig, 1808); 1. (ioldziher, Muhammedanische Studien, vol. ii. 
(Hane, 1890); D. B. Macdonald, Muslim Theology (London, 1903); 
the Hidaya (trans. C. Hamilton, 2nd od., London, 1870); N. H. E. 
Baillie, A Digest of Muhammadan Law (London, 1865); E. Sachau, 
Muhammadanisches Recht nach Schafiitischer Lehre (Stuttgart and 
Berlin, 1897) ; El-Bokhari, les traditions islamiques (trans. by Houdas 
and Mar^ais, Paris, 1903); Lane, An Account of the Manners and 
Customs of the Modern Egyptians (London, 1836). For the organiza- 
tion of the 'ulemiL in the Ottoman Empire during the middle ages 
see E, J. W. Gibb, A History of Ottoman Poetry, ii. 394 sqq. (I-ondon 
1902). (A. MU.; R. A.N.) 

SUNSHINE. As a meteorological element sunshine requires 
some conventional definition. There is uninterrupted continu- 
ance of gradation from the burning sunshine of a tropical noon 
to the pale luminosity that throws no shadow, but just identifies 
the position and shape of the sun through the thin cloud of 
northern skies. 

The CampbelTSiokes Sunshine Recorder , — In the British Isles 
the sun is allowed to he its own timekeeper and the scorch of a 
specially prepared card used as the criterion for bright sunshine. 
The practice arose out of the use of the sunshine recorder which 
depends upon the scorching effect of a glass sphere in the sun’s 
rays. The original form of the instrument was suggested by 
J. F. Campbell of Islay in 1857. lie used a gla.ss .sphere within 
a hemispherical bowl of wood. The scorching of the wood along 
successive lines of the bow'l as the sun alters its declination from 
solstice to solstice leaves a rugged monument of the duration 
and intensity of the .sunshine during the half-year, but does not 
lend itself to numerical measurement. The design of a metal 
frame to carry movable cards and thus give a decipherable 
record of each day’s sunshine is due to Sir G. G. Stokes. The 
excursions of the sun to the north and south of the equator are 
limited by the tropical circles, and the solar record on the hemi- 
spherical bowl will be confined within a belt 23® 27' north and 
south of the plane through the centre parallel to the equator 
or perpendicular to the polar axis. Thus a belt 46® 54' in angular 
width will be suitable for a sunshine recorder for any part of 
the world. Whatever place be chosen for the observation the 
same belt will do if it is set up perpendicular to the earth’s 
polar axis. But there can be no record if the sun is below the 
horizon ; hence any part of the belt projecting above the horizon 
is not only useless for recording but is liable to shadow a part 
of the belt where there might be a record. Hence to meet the 
requireipcnts of a particular locality the belt as set up round the 
polat axis should be cut in two by a horizontal plane through 
the Centre and the half projecting above the horizontal removed. 
Reversed it makes a half belt, exactly similar to what is left, 
and thus each complete belt is cut by a horizontal plane through 
the centre into two frames suitable for sunshine recorders for 
the particular locality. • 

The cutting of the belt may, of course, vary, between the direct 
transverse cut along the polar axis which gi^es a half-ring belt 
to be set vertical in order to receive the record for a point on 
the equator, and the cut perpendicular to the polar axis which 

* These claims to early prigin are mere fables, like the claim of the 
Owctsl order to spring from Oweis, one of the oldest traditionalists, 
and so forth. ‘ 

* For the dervish orders see Dervish. 


divides the belt into two similar rings suitable for recording the 
sunshine at the poles. Clearly, when the belt is so cut that two 
complete rings are formed, a continuous record of suashine 
throughout the twenty- four hours may be expected, so that for 
the polar circles the cut will run diagonally between opposite 
points of the extreme circles of the sun’s records. As examples 
of the cutting of the belt for different latitudes we may put side 
by side the recorder as used in temperate latitudes (fig. i) and 



the special form designed in the Meteorological Office, London, 
for use on the National Antarctic Expedition, 1901-1904 (fig. 2). 
A belt cut for a particular latitude is serviceable for some 10° 



Antarctic Sunsliino Recorder, to carry 24-hour rcscord. 



Fio. 2. — Antarctic Sunshine Recorder, to carry 12-hour record. 


on either side of that latitude if the cards are not trimmed too 
closely to the cutting of the belt. The belt must always be 
adjusted round the parallel to the polar axis. If the cut of the 
belt is too oblique for the latitude of the place where it is exposed , 
and the cards are cut strictly to the belt, the northern side of the 
cut will be below the horizon and the southern side above it. 
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some sunshine may be lost near sunrise or sunset in the winter 
because there is no card to receive it. The part projecting above 
the horizon in summer will partly shadow the globe, and faint 
sunshine may be lost, for at most only half the globe can be 
solarized at sunset . But the loss due to this cause is unimportant. 
Stokes designed the complete belt to use successively thre« cards 


(From the Obsert)cri Handbook, by permission of the Controller of 
H.M. Stationery Office,) 

Fig. 3. 

of different shape for different times of the year. The equinoctial 
card forms a portion of a cylinder round the polar axis for spring 
and autumn, the summer card and the winter card each forms 1 
a part of a cone making a vertical angle of 16° with the polar 
axis as indicated in fig. 3. 

Adjustments . — The adjustments of the instrument are to set the j 
belt so that its axis is parallel to the polar axis and symmetrically ' 
adiustecl with reference to the meridian of the place, and to set the ‘ 


regard to the equinoctial card. The section of the supporting 
surface by a plane through the polar axis is to be as in fig. 3. 

The Sphere . — The material for the sphere must be crown " 
glass, colourless, or of a very pale yellow tint. The diameter 4 in. 
The weight between 2*92 and 3*02 lb. The focal length from the 
I centre of the sphere to the gtK)nietrical focus for parallel rays should 
be between 2*96 in. and 2-99 in. 

Measurement of the Sunshine Record. — It was mentioned that 
the Campbell-Stokes recorder involves a conventional definition 
of sunshine. The recorded day of sunshine is less than the 
actual time during which the sun is above the horizon by about 
twenty minutes at sunrise and sunset on account of the want 
of burning power of a very low .sun. Some further convention 
is necessary in order to obtain a tabulation of the records which 
will serve as the basis of a comparison of results for climato- 
logical purposes. The spot which is scorched on the card by the 
sun is not quite limited to the image of the sun, and a few seconds 
of really strong sunshine will produce a circular burn which is 
hardly distinguishable in size from that of a minute’s record. 
(See fig. 4.) Consequently with intermittent sunshine exaggera- 
tion of the actual duration of burning is very probable. Strictly 
speaking measurements ought to be between the diameters of 
the circular ends of the bums, but the practice of measuring 
all the trace that can be distinctly recognized as scorched has 
become almost universal in Great Britain, and appears to give 
a working basis of comparisons. 


sphere so that its centre coin- 
cides precisely with the centre 
of tlic bolt. No one of the 
three adjustments is easy to 
make ortohist, becauseneither 
the ciintre of the sphere nor 
the centre (nor indeed tlie 
axis) of the belt can be easily 
identified. For an instrument 
for testing these adjustments 
sec Quart. Journ. Roy. Met, 
Soc. xxxii. 249. 

Instruments differ accord- 
ing to the means provided for 
mounting or adjusting the 
|)Ositions of the belt or sphere, 
and in that known as the 
Whi])plc Cas(;lla instrument 



Fig. 4. — Records obtained by exposing a Campbcll-Stokes Sunshine Recorder fur measured 
intervals varying from one second to thirty minutes. The duration of the exi)osure of the separate 
burns increases from right to left of tlie diagram. 


the fixed belt is replaced by a movable caixl holder, ihe chief 
advantage of Stokes’s .specification is the simplicity of the use 
of the instrument when once it has been properly adjusted and 
fixed. 

It is essential that the glass S])hcrc should be of the proper size 


Other Types of Sunshine Recorder . — There arc, however, various 
other conventions as to sunshine which are used as the basis of 
recorders of quite different types. The Jordan recorder uses ferro- 
cyanide pajxjr and the sun keeps the time of its own record by the 
traverse of a spot of light over the sensitive pcaper. arransred as a 


and refractive index to give an image 
of the sun on the prepared card or 
witliin the 20th of an inch of it nearer 
the centre. It is also essential that 
the cards used should not only be of 
suitable material but also of the right 
dimensions for the bowl. The colour 
and material of the cards were selected 
by Stokiis in consultation with Warren 
De la Rue, who was at that time his col- 
league on the Meteorological Council, 
and the cards used by the meteoro- 
logical office are still supplied by 
Messrs Dc la Rue & Co. Accuracy in 
the comiiarative measurements of sun- 
shine by this metliod depends upon 
the proper adjustment of the dimen- 
sions of the different constituent parts 
of the recorder, and accordingly the 
following specification of standard 
dimensions has been adopted by the 
meteorological olfice. 

The Time Scale . — On the time scale 
of the equinoctial card twelve hours 
are represented by 9*00 in. 

The Bowl . — The diameter of the 
bowl, measured between the centres of 
the 6 o’clock marks on a metal equi- 
noctial card of thickness 0*02 in. when 



Fig. 5. — Sunshine Record (June 19 and 20, 1908). 


in its place, is to be 573 in. (± q*oi in.). The distance between the 
exposure edges of the upper winter flange and the lower summer 
flange must not be less than 2*45 in., nor exceed 2*50 in. The 
distances from the middle line on the equinoctial card to the 
middle lines on the summer and winter cards are to be 070 in. 
(± 0*02 in.). The inclination of the summer card, in place, to the 
winter card, in place, is to be 32® + h°, symmetrically arranged with 


cylinder about a line parallel to the polar axis. The effect thereby 
recorded is a photochemical one, and the composite character of the 
sun’s radiation, modified by the elective absorption of the atmosphere, 
makes the relation of the record to that of the sun's scorching power 
dependent upon atmospheric conditions and therefore on different 
occasions, so that the two records give different aspects of the solar 
influence. Other recorders use the thermal or photographic effect 
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of the sun's rays and record duration by a clock instead of allowing 
the sun to keep its own time In the Marvm sunshine recorders of 

Forenoon, (a m ) nooe Afternoon, (p m ) 

Hour $4 6 8 10 12 2 4 


February 


March 


April 

May 


dune 


July 

Auguet 


SeptMi&cr 


October 


November 



-Monthly Average Duration of bnght Sunshine for each hour of the day 
at Valencia (Ireland) 

the United States weather bureau an eketru il contact is made by 
the thermal efiect of the sun and tht tluralion of the contact is 
recorded An instrument winch gives a corresponding result is 
described by W H Dines (Quart Journ Hoy Met Soc xxm 24^) 

These define sunshine by the effect necessary to produce or mamt'^in 
i certain thermal cfltct, but the definition once accepted there is 
no uncertainty as to the record The Callendar sunshine recorder ^ 
gives a record of the diffcTcnce of tempt raturc of two wires, one 
solarized and the oUie*r not, and it is tlurefore a continuous rccortl 
of the thermal effect of solar <in<l terrcstrnl radiation It is vastly 
more detailed than that of other instrumtnts (see fig 5), but tin 
interpretation of the reconl in terms suitable for mcUorologieal 
or chmatological purposes is a special study, which has not yet been 
attempted in a somewhat similar way information alxiut the 
duration and intensity of sunshine with nn abundance of detail can 
be obtained from tlie record upon phoh^graphic p iju r passing under 
an aperture m a drum which revolves w ith the sun, as in the Lander 
recorder, but the study of such details has not bien begun 

Sunshine Records for the British Isles — The interest in the use of 
sunshine recorders is more widely extended in the British Ish s than 
elsewhere, and it is, so far as the public are concerned, the mo'-t 
important meteorological element, but it is singular that up to th« 
present a knowledge of the total amount of sunslnne recorded during 
the day, the week, the month or the year is all that is appanntly 
required Fxcept for the observatories in connexion with th< 
meteorological office and a few others llie distribution of sunshine 
during the day is not taken out, so that wc are still some distance from 
attacking the problems presented by the fintr details of solar records 
Fig 6 shows the average duration of bright sunshine for t leh hour 
of the day for each month at Valencia The expectation of sunshine 
IS greatest at i p m and 2 p m in May, while there is a well-marked 
secondary maximum in September 

Exposure — We now consider what tlu daily sunshine record 
or a particular station means An ideal exposme h is an uninlu- 
nipted view of those parts of the 
horizon in which the sun nses or sets. 


exclusively local, and indeed the possible duration of sunshme at 
any station is a local characteristic which it is desirable to know 
Consequently as evidence of the peculiarity of 
the site the recorded sunshine might be referred 
to the total possible with a free horizon On the 
other band, taking the record ot sunshine as an 
mdication of the clearness of the sky for the 
purposes of general meteorology, the screening 
of the sun by hills must be regarded simply as 
lizmtmg the tune dunog whum observation is 
possible and the duration of the sunshine recoi ded 
should be r^erred to the possible duration t the 
particular site It would, therefore, be desiiable 
In publishing records of the duration sunshme 
recorded to note also the possible amount for the 
instrument as exposed (see Hourly Means at 
Five Observatories under the Meteorological Council 
1891, No 113, P 10) The tabic shows the 
number of hours the sun is above the horizon 
duimg each month in the latitude of the British 
Isles 

By wav of exhibiting the results obtained 
from sunshine records we reproduce (fig 7) the 
sunshine map of the J^ritish Isles taken from the 
annual summaiy ot the Monthly “ Wcathci 
Report " 1908 [British Meteorological Year-Book, 
pt 11 ) Corresponding maps embodying data 
from over 130 stations are prepared each month, 
hg 8 shows the variation in the distribution ol 
sunshine tliat may take pUce in different months 
Further, fig 9 represents the average weekly 
distribution ot sunshine m different sections, 
of the British Isles according to the average ol 
twcnty-liv 0 years 


tsohels arc shown for 
1000,1300,1600 and WOO hrs 
The unit for the values at 
stations Is one thousand hours 





J iG 7 — Sunslune in the British Isles in 1908 
Po^sibh D laiion of Bright Sun'.hn e in tht latitude of tht Pritish Isle<! 


and elsewhere the view of the sun 
must not be obstructed by the ground, 
buildings, trees or any other obstacle, 
but ide^ exposures are not always to 
bo obtained In mountainous districts 
particulirly it may bo impossible to 
find a site in which the sun is not 
obstructed for an appreciable part of 
the day In these circumstances it 
becomes a question whtthi r the amount 
of sunshine recorded should be refemd 
to the maximum possible for an un- 
interrupted horizon or the maximum 

? 3ssiblc for the particular exposure 
he answ er to the question really depends upon the purpose for which 1 
the information as wanted As a climatological factor of the localit\ • 

the shadow cast by the surrounding hills is of importance, it is part t 
of the difierence between the fertility of the southern ana northern I 
slopes of hill country This importance is, of course, m many respects 


Lati 
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Sunshine in the Antarctic Regions — It is clear that so far as con- 
cerns the zone from 50® to e>o® N in this particular region, the annual 
1 amount of sunshine diminishes as one goes northward It would, 
I however, not be safe to conclude that this diminution m the aggre- 
gate duration of sunshine during tlie year goes on without inter- 

1 ruption as one proceeds northward At least the corresponding 
I statement would not be true of the southern hemisphere No doubt 
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the frequency of cloud and the con< 5 equent loss of duration of sunshine 
would increase for corresponding; latitudes from the tropical anti- 
cyclone southward, but Ixjyond the region of minimum pressure 
at the winter quarters of the Discovery " in latitude 77^ 51' S , 
longitude 166® 45' E the amount of bright sunshine recorded during 
the two years 1902 and 1003 was remarkably largo The total for 
1903 equalled that for Scilly and in December of that year an 
average of 16 hourt. per day was registered • 




June 1909 

Sunshine Results for Other Parts of the arid — Maps showing the 
avenigc annual distribution of sunshine over Europe and North 
Amenca are given m Bartholomew's Physical Atlas vol 111 Atlas 
of Meteorology Over Europe the largest totals over 2750 hours 
per annum, arc shovn over central Sjiam In North Amenca, 
values exceed 3250 hours per annum m the New Mexico region 
For other parts of the world the information available is not suffi- 
ciently extensive for the construction of charts 

Epect upon Sunshine Records of the Smoke of Great Cities — Much 
discussion has taken place from time to time as to whether the 
climate of a locahty can be altered by artificial means Questions 
have been raised as to tlie effect of forests upon rainfall, as to the 
indirect effect of irrigation or the converse process, the oblitera- 
tion of natural irrigation by blown sand, ana as to the possibility 
of producing, arresting or modifying ramfall by the discharge of 
explosives 


The one que<^tion of the kind to which the sunshine recorder 
gives an absolutely incontrovertible answer is as to the effect ot the 



Fig 9 — Average Duration of bnght Sunshine m the British 
Isles for each week 


neighbourhood This may be illustrated by the figures for sunshine 
during the winter months off Bunhill Row, E C , in the middle of 
London, Westmmster, Kew and Cambridge 


Monthly Average Duration of Bright Sunshine derived from Observa- 
tions extending over Twenty Years 


Station 

November 

December 

January 

February 

Bunhill Row 

22 8 

7 5 

14 I 

30 () 

Westminster . 

277 

13 1 

Id 4 

328 

Kew 

! 508 

38 I 

1 40 3 

54 h 

Cambridge 

, Oi 0 

40 6 

489 

738 


This IS not a question which comes out merely by taking averages 
The answer can be seen directly by comparing the daily cards ^ee 
fig 10, Sunshine Cards for Cambridge, Westminster and Bunhill 
Row for December 1904) Thus it appears that the direct effect of 
the local contamination of the London atmosphere results in the 








no SUNSTONE- 

diminution of the recorded sunshine for the whole year by 37 %, 
and it IS clear that the contanunation extends m some degree as lar 
as Kew, where the loss amounts to about 10 % There is evidence 
of vanous kinds to show that the effect of the smoke cloud of cities 

Cambndge. Westminster Bunhill Row 



can be traced sometimes for great distances, and in special conditions 
of weather with easterly winds the effect is sometimes rern'irkabl> 
persibtcnt (W N S ) 

SUNSTONE, a felspar exhibiting m certain directions a bnl 
hant spangled appearance, which has led to its use as an 
omamentai stone The effect appears to be due to reflections 
from enclosures of red haematite, in the form of minute scales, 
which are hexagonal, rhombic or irregular in shape, and are dis- 
posed parallel to the principal cleavage-plane These enclosures 
give the stone an appearance something like that of aventunne 
(q V ), whence sunstone is known also as “a^ enturine-fclspar 
It IS not common, the best-known locality being Tvedc strand, 
near Arendal, in south Norway, where masses of the sunstone 
occur embedded m a vein of quartz running through gneiss It is 
found also near I^ke Baikal, in Siberia, and at several localilicb 
in the United States, nolablv at Middle.town, Delaware county , 
Pennsylvania, and at Statesville in north Carolina The felspar 
which usually displays the aventurine appearance is oligocdase 
{q V ), but the effect is sometimes seen also in orthoclase \qv) 
hence two kinds of sunstone are distinguished as “ ohgoclasc 
sunstone ” and orthoclase sunstone ” The latter has been 
found near Crownpoint and at several other localities in the 
state of New York, as also at Glen Riddle m Delaware county, 
Penn5»> Ivania, and at Amelia Court House, Amelia county, 
Virginia 

SUNSTROKE {Heatstroke , Insolation , Thermic Fever , 
Smasts), a term applied to the effects produced upon the central 
ner\^ous system, and through it upon other organs of the body, 
by exposure to the sun or to over-heated air Although most 
frequently observed in tropical regions, this disease occurs also 
in temperate climates during hot weather A moist condition 
of the atmosphere, which interferes with cooling of the overheated 
body, greatly mcreases the liability to suffer from this ailment 

Sunstroke has been chiefly observed and investigated as 
occurring among soldiers m India, where formerly, both in active 
service and m the routine of ordmary duty, cases of this disease 
constituted a considerable item of sickness and mortality The 
increased attention now paid by military authorities to the 
personal health and comfort of the soldier, particularly as 
regards barrack accommodation and dress, together with the care 
taken in adjusting the time and mode of movement of troops, 
has done much to lessen the mortality from this cause It 
would appear that, while any one exposed to the influence of 
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Strong solar heat may suffer from the symptoms of sunstroke, 
there are certain conditions which greatly predispose to it m the 
case of individuals Causes calculated to depress the health, 
such as previous disease, particularly affections of the nervous 
system — anxiety, worry or overwork, irregularities m food, and 
in a marked degree intemperance — have a powerful predisposing 
influeifbc, while personal uncleanliness, which prevents among 
other things the healthy action of the skin, the wearing of tight 
garments, which impede the functions alike of heart and lungs, 
and living in overcrowded and insanitary dwellings have an 
equally hurtful tendency 

While attacks of sunstroke are frequently precipitated by 
exposure, especially during fatigue, to the direct rays of the sun, 
m a large number of instances they come on under other circum- 
stances Cases are of not infrequent occurrence among soldiers 
in hot climates when there is overcrowding or bad ventilation 
in their barracks, and sometimes several will be attacked in 
the course of a single night The same remark applies to similar 
conditions existing on shipboard Further, persons whose 
occupation exposes them to excessive heat, such as stokers, 
laundry workers, &c , are apt to suffer, particularly in hot seasons 
In the tropics Kuropcans, especially those who have recently 
arrived, are moie readily affected than natives But natives 
are not exempt 

The symptoms of heatstroke , which obviously depend upon 
the disorganization of the normal heat-regulating mechanism, 
as well as of the func tions of circulation and respiration, varv 
in their intensity and likewise to some extent in their form 
Three chief types of the d sease are usually described 

1 Heat byncopt —In this form the symptoms rre those of exhaus- 
tion with i t( ndency towards faintinj^ or its actual occurrence 
A fully developed attack of this description is usually preceded by 
sickm ss giddiness sonic amount of mental excitement followed by 
drowsiness, and then the passage into the syncopal condition in 
which there are pallor and coldnesh of the skin a weak, quick and 
intermittent pulse and gasping or sighing respiration The pupils 
are often contracted Death may quickly occur, but if timely 
treatment is available recovery truiy take place 

2 Heat ipoplexy or Uphvxia — In this variety the attack 
whether preeeded or not by the premonitory symptoms already 
mentioned is usu illy sudden and occurs in the form of an apoplectic 
seizure with great vascular engorgement, as seen in the flushea face 
congested eyes, quick full pulse and stertorous bn ithmg There is 
iisLudlv insensibility and convulsions arc not infrequent Death 
is often very sudden This form however, is ilso amenable to 
treatment 

3 Thermic Tever —Tina varv ty is charaeterized chiefly by the 
excessive development of fever (hyptriiyrexia) the temperature of 
the body rising at such times to 108° to 1 10 M or more Accompany- 
ing this arc the other symptoms of high febrile distuibinee, 
such as great thirst quick full pulse pains thioughout the body 
he adachc nausea and vomiting together with icspiratory embarrass- 
ment After the attack has lasted foi a variable period often one 
or two days death may ensue from collapse or from the case 
assuming the apopleetie form already described But here too 
treatment may be successful if it is promptly applied 

Besides these other varieties depending on the prominence of 
cerfcim symptoms are occisionally met with Ihe chief changes 
in the body after death from heatstroke arc those of anaemia of the 
brain intl congestion of the lungs, together with softness of the heart 
and of the muscular tissues generally The blood is dark and fluid 
and the blood corpuscles are somewhat altered in shape Attacks 
of sunstroke are apt to leave tr ices of their effects upon the constitu- 
tion especially upon the nervous system A liability to severe 
headache wluch m many cases would seem to depend upon a condi- 
tion of chronic meningitis epileptic fits mental irritability and 
alterations in the disposition are among the more important It is 
often observed that heat m any form is ever afterwards ill borne 
while there also a^ears to be an abnormal susceptibility to the action 
of stimulints The mortality from sunstroke is estimated at from 
40 to 50% 

Treatment — Means should be adopted to prevent attacks in the 
case of those who must necessarily be exposed to the sun These 
consist in the weanng of loose clothing with the exception of the 
head-dress, which ought to be worn close to the head, in due attention 
to the function of the skin, and in the avoidance of alcoholic and 
other excesses Cold water may be drunk in small quantities at 
frequent intervals Sleq)mg in the open air in very hot seasons is 
recommended The treatment of a patient suffering from an attack 
necessanly depends upon the form it has assumed In all cases 
he should if possible be at once removed into a shaded or cool 
place Where the symptoms are mostly those of shock and there is a 
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tendency to death from heart failure rest in the recumbent position 
the use of diilusible stimulants such as ammonia or ether, &c , 
together with friction or warmth applied to the extremities are the 
means to be adopted Where on the other hand, the symptoms 
are those of apioplexy or of h> perpyrcxia by far the most successful 
results are obtained by the use of cold (the cold affusion rubbing 
the surface with ice enemata of ice cold water) The effect is a 
marked lowenng of the temperature while at the &ame«time a 
stimulus IS given to the respiratory function Must ird or turpentine 
applied to the nape of the neck or chest is a useful adjuvant Should 
the temperature be lowered in this way but unconsciousness still 
persist, removal of the hair and blistering the scalp are recommended 
1 he subsequent treatment will depend upon the nature of the result 
mg symptoms but change to a cool climate is often followed by 
marked benefit 

SUPERANNUATION (formed on the basis of annual/’ 
“ nnuity,” from the Late Lat superannatus, one that has lived 
beyond the year, super, above, and annus, year, Fr mranner, 
to grow very old), properly a disqualification or relief from office 
or service on account of old age, infirmity, or of passing the limit 
of age fix id for service, hence the pension or allowance granted 
in respect of service at the expiry of the term or the retirement 
(see Pension) Educationally the term is specifically used 
of the removal of a backward pupil, who would otherwise remain 
in a class or form below that which his age demands 
SUPERCARGO, a term in maritime law (adapted from the 
Span sobrecargo, one over or m charge of a cargo) for a person 
employed on b )ard a vessel by the owners of the cargo to manage 
their trade, sell the merchandise at the ports to which the vessel 
IS sailing, and buy and receive goods for shipment homewards 
Ht has control of the cargo unless expressly or impliedly limited 
b> his contract or agreement He differs from a factor, who has 
a fixed place of residence at a port or trading place, by sailing 
from port to port with the vessel to which he is attached 
SUPEREROGATION (Late Lat supererogatto, payment 
beyond what is due or asked, from super, bevond, erogare, to 
pav out, expend, ex, out, rogare^ to ask), the performance of more 
than IS asked for, the action of doing more than duty requires 
In the theology of the Roman ( hurch, “ works of supereroga- 
tion ” are those whuh are performed beyond what is requirtd 
b) God, thus forming a reserve store of works of merit which 
can be drawn upon for the dispensation of those whose works 
fall short of the standard required 
SUPERINTENDENT, a term which, apart from its general 
use for an official in charge, has a distinct religious connotation, 
being applied, ^ g to the head of a Sunday school and to the 
chief minister m a Methodist circuit In its most important 
historical sense it refers to certain ecclesiastical officers of 
reformed churches of the Lutheran model 
At the Reformation the question of the ordering and con- 
stitution of the churches was urgent The greatest confusion 
prevxiled the priests were often dissolute, the people were 
Ignorant, and meanwhile nobles were seizing the Church lands 
Luther and Mclam hthon would have preferred to retain the old 
episcopal control, and to have charged the bishops with the 
dutv of making the nccessarv alterations m the ecclesiastical 
constitution For, while they taught that in spiritual powers 
all ministers were equal, they recognized the propriety of allowing 
administrative distinctions But the bishops were unwilling 
to come to any terms with the Reformers, and it became necessar) 
to appoint officers of some new kind The name of super- 
intendent was then given to a class of men who discharged 
many of the functions of the older bishops, while bearing a 
character which m several respects was new Only in Denmark 
was the name of bishops reserved for the new officers after the 
Lutheran model had been adopted and the older bishops had 
been deposed and imprisoned It is still used there, though 
no claim is made that it is the sign of formal apostolical succes- 
sion In Scotland the First Book of Discipline provided not 
only for ministers, teachers, elders and deacons, but also for 
superintendents and readers The superintendents (who were 
appointed because of the scarcity of Protestant pastors) took 
charge of districts corresponding in some degree with the 
episcopal dioceses, and made annual reports to the general 


assembly of the ecclesiastical and religious state of their 
provinces, in the churches of which they aLo preached • 

The distinctive character borne by the new officers was 
determined by the cardinal principles which Luther had laid 
down in his work regarding the religious functions of the state 
He conceived of the secular government as an ordinance of God, 
and as being set to direct and control the external fortunes 
of the Church He hoped that righteous magistrates would 
at all times form a sound court of appeal m times of ecclesiastical 
disorder, and that they would guard the interests of truth and 
justice more securely than had been done under papal jurisdic- 
tion The superintendents who now had to undertake large 
administrative responsibilities in the Church were therefore to 
be appointed by the civil power and to be answerable to it 
They were to stand as inUrmecbaries between the prince or 
magistrates on the one hand, and the ministers m their districts 
on the other 

In his earlier writings Luther had laid his main emphasis 
on the spiritual priesthood of all believers Ever)' sincere 
Christian was declared free, not only to preach, but also to 
administer the sacraments and to rebuke evil livers The 
differenc es m office and function between the members implied 
no difference m rank, for the members of Christ’s Church were 
all members of His body , and Luther believed that they would 
all be ruled into true order and chanty by the Head But he 
was shaken by the Peasants’ War, and his faith in the virtues 
of the average man never recovered itself The result was 
seen m his later writings, where he expresses his conviction that 
men need to be directed and restrained from without, and he 
looks to the stale to undertake this duty In the last resort 
the civil magistrates must take control of the Church His 
vindication for thus subordinating the ecclesiastical to the civil 
lay in his assumption that the rulers of a Christian land would 
themselves be Christian, and that it was the Christian duty of 
the Church to render obedience to those w'ho had been ordained 
of God to bear rule He, and the rest of the Reformers, were 
as firm believers in a visible Catholic Church as were any of 
those of whom he speaks as “ the adherents of the old religion ”, 
and Luther, always conservatnc m feeling, clung to an alliance 
with the state and denied that the repudiation by the Reformers 
of papal authority had severed them from the visible Church 

The character of the office and duties of the superintendent 
were not every^where the same Luther shrank from imposing 
any stereotyped forms and asked that the special circumstances 
of each separate district should be consulted He hoped that 
as few changes as possible would be made, and trusted that 
the reformed dot trines would spread peacefully^ throughout 
the country After the Diet of Spever (1526) the civil authori- 
ties were invited to reorganize the Church in their respective 
dominions as they thought best This was not felt to present 
any great difficulties m the free towns, for institutions of self- 
rule had there grown strong and schemes of ecclesiastical 
readjustment were speedily drawn up Richter and Sehling ^ 
have published a number of these ordinances, and they show that 
as a rule one of the city clergy was appointed superintendent 
by the city fathers and set m a position of admmistrativc 
authority over all the chiinhcs within their jurLsdiction They 
were answerable to those fathers for their good order Greater 
difficulties presented themselves m the territories of the German 
princes, and in the case of Saxony Luther proposed to the elector 
that his first step should be to send out a commission of v isitation 
which should report on the moral and spiritual condition of 
his principality, district by district His proposal was carried 
out, and Luther himself became one of the visitors (1527-1528) 
He found the people in a state of such religious indifference and 
ignorance, and the clergy living often in such grossness, that 
his faith in their fitness to govern themselves ecclesiastically 
sank even lower than before, and he resisted all ‘^rhemes for 
self-government such as had been proposed by Francis Lambert 
The church organization which he devised for Saxony provided 

* In then works on Die evangeU^chen Ktrehenordnung des rdten 
J ahrhunderts (Weimar, 1840, and Leipzig, 1902-1904) 
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no place for democratic or representative elements the grasp 
of the state must at all times be felt The superintendent must 
speak at all times as a minister of the state, and the state must 
be represented in the synod to which he makes his first report, 
for upon the synod there must sit not only the pastors but also 
a delegate from every parish If any appeal should be made 
from the decisions of the synod it must be he^rd in the court 
of the electonl prince, for he, as supreme civil ruler, possessed 
the JUS eptscopdley the right of oversight of the churches Luther 
proposed that he should exercise this right by appointing a 
consistorial court composed in part of theologians and in part 
of canon lawyers, and it was thus that m 1542 the Wittenberg 
ecclesiastical consistory \Nas formed Other principalities 
adopted the model, so that the institution became common 
throughout the Lutheran churches 

In this scheme the sii]Kniitcii(li nt (or superattendant) was charged 
with such part of tht duty of the older bishops as had been purely 
administrative He must concern himself with the discharge of 
their duties by the justors of the churches, as well as with their 
character and demeanour He must supervise their conduct of 
public worship, as well as give them licence to preach He must 
take cognisance of their ministrj to tlie mdigont in their parishes, 
and of their management of the schools He must further direct 
the studies of candidates for the pastoral office He was answerable 
to the civil authonties to report all e /il living and false teaching, 
and those authorities had final power in the matters referred to them 
If those matters, however, presented technical difficulties, they 
could be referred to the consistorial courts 

The earliest occasion of the a]>pomtment of such a supenntendent 
would seem to be found in the accisions of Pnnee John of Saxony 
about IS27 He aasigns the duties of the office , and summons the 
newly appointed officer to give dihgent hood to the conduct and 
teaching of the pastors under him, faithfully to warn tlicm of all 
errors, and, in case they prove obstinate, to report them to the 
tlectoral court He must further give close attention to the due 
observance of the marriage laws, for m this matter the previously 
ippointed visitors to the pnncipahty had reported grave laxity 
The title of this office was not new, but was taken over from the 
later Scholastics, who had employed it as a suitable translation of the 
word irlffKoroi, but Pnnee John nude it clear that his superinten- 
dents were not to be bishops in the old sense of the term For every 
pastor was declared in the reformed doctnne to be truly a bishop 
and to have the spintual functions and authonty of a bishop, but 
the older bishops had also claimed a large number of administrative 
powers, and these for the future must be retained in the hands of 
the secular power, which would express itself m the first instance 
through the state-appointed superintendent In the few cases m 
which the old bishoprics were rctaiiud m Lutheran communitus 
their tenants held office directly from the state 

Some of the smaller principalities appointed but a single super- 
intendent for their territory, who, insttad of bung answerable to a 
consistory, sat as spintual member on the territorial council, whilst 
m towns the supenntendent was summoned to the town council 
whenever Church matters arose for discussion In larger stitcs 
there were various classes of superintendents with their respective 
duties severally assigned 

In modem times the functions of the supenntcndtnt have been 
somewhat confused in consecjui nee of the introduction mto Lutheran 
Church theory of ineonsistuit elements of Picsbytenan and synodal 
l\pe 

See T M Lindsa> of tht hf/oi'wation (1906), i 4cx>-4i6, 

and the articles Ivirehenordnung ” and '‘Superintendent” in 
Herzog-Hauck’s Kealcncyklopadto fi4r proUstantiuhe Vheologie und 
hirchc (E *) 

SUPERIOR^ the most north-westerly of the great lakes of 
North America, and the largest body of fresh water m the world, 
lying between 46° 30' and 48® N , and 84° 30' and 92® W It 
IS bounded E and N by the province of Ontario, W by the 
state of Minnesota, and S by Wisconsin and Michigan It 
has deep, extremely cold, clear water, and high and rocky 
shores along a large portion of its coast Its general form is 
that of a wide crescent convex towards the north, but its shores 
are more irregular in outline than those of the other lakes 
Following the curves of its axis from west to east the lake is 
about 383 m long, and its greate'^t breadth is 160 m Its 
maximum recorded depth is 1008 ft , and its height above 
mean sea-level is 602 ft , or about 21 ft above that of lakes 
Michigan and Huron, to which it is joined at its eastern ex- 
tremity through the river St Mar}^ The lake receives the waters 
of 200 rivers, and drams a territory of 48,600 sq m , the tcital 
area of its basin being 80,400 sq, m The largest river which 


empties mto it is the St Louis, at its western end The prin- 
cipal rivers on the north shore are the Pigeon, which forms 
the mternational boundary line, the Kammistikwia, the Nipigon, 
which drains the lake of the same name and together with the 
lake is about 200 m long, the Pic, the White and the Michi- 
picoten No Lrge rivers empty into Lake Superior from the 
south •There are not many islands in the lake, the largest 
bemg Isle Royal, 44 m long, Michipicotcn Island m the eastern 
part, St Ignace, in the northern part, off the mouth of the 
Nipigon River, Grand Island Ixjtween Pictured Rocks and 
Marquette, Manitou Island, east of Keweenaw Point, and the 
Apostle Group, to the north of Chequamegon Bay 

The boundary between the United States and Canada runs 
up the middle of the outlet of the lake and follows a median 
line approximately to about mid-lake, thence it sweeps north- 
westward so as to include Isle Royal within the territory of 
the United States, and continues near the north shore, to the 
mouth of Pigeon River, which it follows westward , leaving the 
whole west end of the lake in United States territory 

Lake Superior lies m a deep nft m rocks principally of 
Archean and Cambrian age, of the Lauren tian, Huronian and 
Keweenaw formations, rich in minerals that have been ex- 
tensively worked The lake is, as it -were, surrounded by iron, 
which is the probable cause of very strong magnetic fields of 
influence Native silver as well as silver ores exist around 
Thunder Bay, native copper was formerly worked on Isle Royal, 
and rich copper mines are worked on the south shore, while 
nitkel abounds in the country north of the lake The An haean 
rocks produce a picturesque coast-line, the north shore par- 
ticularly being indented by deep bays surrounded by high 
cliffs, mostly burnt off and somewhat desolate , the islands also 
rise abruptly to considerable heights, the north shore furnish- 
ing the boldest sienery of the Great Lakes On the south 
c.:)ast, opposite the broadest part of the lake, are precipitous 
walls of red sandstone, extending about 14 m , famous as the 
Pictured Rocks, so called from the effect of wa\e action on them 
There are no appreciable tides and little current A general 
set of the water towards the outlet exists, especially on the 
southern shore From the Apostle Islands to the eastward 
of Keweenaw pomt this current has great width, and towaids 
the eastern encl of the lake spreads out m the shape of a fan, a 
branch passing to the northward and westward reaching the 
north coast Autumn storms raise dangerous seas The level 
varies with the season, and also from year to year, the maximum 
variation, covermg a cycle of years, bemg about 5 ft The 
discharge of the lake is computed to be 75,200 cub ft per 
second at mean stage of water 

The season of navigation, controlled by the opening and 
closing of the Sault bte Mane cainals, averages about eight 
months — from the middle of April to the middle of December 
The season has been extended for a few days, m both spring 
and autumn, by the use of ice-breakmg tugs at Fort William 
and Port Arthur, this service being organized by the govern- 
ment particularly to facilitate the movement of gram from the 
Canadian North-west The lake never freezes over, though the 
temperature of the water does not, even in summer, rise far 
above freezing point The bays freeze over and there is 
Ixirder ice, often gathered by wind mto large fields m the bav s 
and extremities of the lake 

Lake Superior is fairly well provided with natural harbours, 
and works of improvement have created additional harbours of 
refuge at various points Marauettc, Mich , Presque lie Pomt, 
Mich , Agate Bay, Minn , Grand Marais, Minn , and Ashland, Wis , 
are on bays which have protective breakwaters across their mouths 
Duluth, buperior. Port Wing, Wis , Ontonagon. Mich , and Grand 
Marais, Mich , are harbours with entrances lormed by parallel 
jetties extending across obstructing bars On the Canadian sidi 
Fort Wilham^ in the mouth of the Kammistikwia, and Port Arthur 
four miles distant, an artificial harbour, are the only important 
shipping points, being the lake termmals of three great trans 
continental railway systems, though the whole north shore is hbei- 
ally supplied with natural harbours The traffic on Lake Superior 
grows constantly in volume, the increase m tonnage of each year 
over that of the preceding year having, for 50 years past, averaged 
20 % The freight carrica into and out of the lake, as gauged by 
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the statistics gathered at the Sault Canal offices, aggiegated in 1007 
over 58,000,000 (short) tons Ihe principal freight shipped east- 
ward consists ot flour, wheat and other grains, through Duluth 
Superior from the United States, and through Fort William-Port 
Arthur from the Canadian pniines, copper ore from tlie mines on 
the south shore, iron ore m immense quantities from both shores, 
the principal ore shipping ports being Ashland, Two Harbours, 
Marquette, Superior and Michipicotcn, and lumber produced on 
the tributary rivers West-bound freight consists largely of coal 
for general distnbution and for terminal railway points 

The fishing industry of Lake Superior is important, salmon trout 
{balveltnub namaycush, Walb), ranging from 10 to 50 lb in weight, 
being gathered from the individual fishermen by steam tenders 
<ind shipped by rail to city markets The river Nipigon, on the 
north snore, is famous for speckled-trout {Salvehnus fontinahs^ 
Mitchill) of unusual size, and all rivers and brooks lalling mto the 
lake are trout streams 

Slc Bulletin No 17, Survey of Northern and North K extern I ake^, 
US War Department, Lake Survey Office, Detroit (1907), 'mailing 
Dtreetton^ for Lake Superior and the St Mary*s River, U S Hydro- 
graphic Office Pubhcation No 108 A (Washington, 190b), with 
supplements (W P A ) 

SUPERIOR, a city, a port of entry and the county- seat of 
Douglas county, Wisconsin, Ui)A, about 140 ni N by E of 
Minneapolis and St Paul, on Superior, St Louis and Allouez 
hays at the head of Lake Superior, and directly opposite Duluth, 
Minnesota, with which it is connected by ferry and by railway 
and road bridges Pop (1890), 11,983, (1900), 31,091, of whom 
11,419 were ioreign-born (2854 Swedish, 2404 English Cana- 
dians, 2026 Norwegian, and 801 German), and 186 were negroes, 
(1906, estimate), 37,643 Superior is served b> the Northern 
Pacifii, the Duluth, South Shore & Atlantic, the Wisconsin 
Central, the Great Northern, the Minneapolis, St Paul & Sault 
Ste Mane, and the Chicago & North-Western railways, and (for 
freight only) by the Chicago, Milv\'aukee & St Paul A belt line 
railway connects the several systems Superior shares with 
Duluth one of the finest natural inland harbours in the world 
The harbour, which has been improved by the Federal govern- 
ment, IS formed by two na^Tow strips of sandy land, known as 
Minnesota and Wisconsin Points, which extend several miles 
across the head of the lake from the Minnesota and Wisconsin 
shores respectively and almost meet in the centre The body 
of water thus formed, Superior and Allouez bays, varies in 
width from i to ij m , and is gj m long St Louis Bay, on 
the west, is about ij by 4 m Ihc city is situated on gently 
rising ground facing these ha\s, and has 29 m of harbour 
frontage The settlement of Superior at different times and in 1 
different places is responsible for the large area covered by the ; 
citv (36 1 sq m ) and its appearance is that of three distinct 
towns The intervening portions have however been platted and 
are now largely settled Superior is the seat of a state normal 
school (1896), which occupies a splendidly equipped building, 
and, m addition to the ordinary normal courses, has departments 
of kindergarten training, manual training and domestic science 
Ihe citv is the see of a Roman Catholic bishop Superior has 
a cheap fuel supply and power is furnished by electricity gene- 
rated on the St Louis River In 1905 the value of its factory 
products was $6,356,981 Flour is the principal product, and 
shipbuilding IS important Among steel ships, the t\pe known 
as the “ whaleback ” originated here, and iron and wooden 
ships, launches and small pleasure craft are also made Other 
manufactures are railway cars, casks, cooperage, saw and planing 
mill products, furniture, wooden ware, windmills, gas-engines, 
a,nd mattresses and wire beds Superior is an important 
gram market Much iron and copper ore is shipped from the 
Duluth-Superior harbour, and large quantities of coal, brought 
by lake boats, are distributed from here throughout the American 
and Canadian North-West The total tonnage of the Duluth- 
Supenor Harbour was estimated in 1908 to be exceeded in the 
United States only by that of New' York and that of Philadelphia 

Pierre Esprit Radisson and Medard Chouart des Groseil- 
liers probably visited the site of Superior in 1661, and it is prac- 
tically certain that other French coureurs-des-hots were here 
at different times before Daniel Greysolon, Sieur Du Lhut 
(Duluth), established a trading post in the neighbourhood about 
1678 About 1820 the Hudson Bay Company established a 
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post here, but there was no permanent settlement until after 
the middle of the 19th century Attention was directed to 
the site bv a survey made by George R Stuntz, a government 
surveyor, in 1852, and in 1853 a syndicate of < apitalists, at 
the head of which was William Wilson Corcoran, the wealthy 
Washington banker, associated with whom were Senators 
Stephen A Douglas (from whom the county was named), 
R M T Hunter and J B Bright, ex-Senator Robert J Walker, 
Congressmen John C Breckinridge and John L Dawson, 
and others, largely Southern politicians and members of Con- 
gress, bought lands here and platted a town which was named 
Superior Ihe proprietors secured in 1856 the construction of a 
military road to St Paul, Minnesota, 160 m long The town 
grew rapidly, and in i8!56-i857 had about 2500 inhabitants 
The panic of 1857 interrupted its growth, and the population 
dwindled so that in i860 there were only a few hundred settlers 
on the town-site The Civil War increased the depression, 
and the lands of those who had taken part against the Union 
were confisiAted In 1862 a series of stockades was built \s a 
protection from the Indians Within the area under the govern- 
ment of the town of Superior, which was at first co-extensut 
with the county, West Superior was platted in 1883 and South 
Superior soon afterwards A village government was estab- 
lished in September 1887, mcludmg the three settlements men- 
tioned, and m April 1889 Superior was chartered as a city The 
harbour was surveyed m 1823-1825 by Lieut Henry Wolsey 
Bayfield (1795-1885) of the British Navy In 1860-1861 it 
was resurveyed by Captam George G Meade, who was engaged 
in the work at the outbreak of the Civil War A branch of 
the Northern Pacific railway was built to Superior m 1881 

SUPPE, FRANZ VON (1 820-1895), Austrian musical com- 
poser, whose real name was Francesco Ezeihiele Ermenegildo 
Suppc-Demelli, was bom at Spalato, in Dalmatia, in 1820, and 
died at Vienna in 1895 Originally he studied philosophy at 
the university of Padua, but on the death of his father devoted 
himself to music, studying at the Vienna conservatoire He 
began his musical career as a conductor in one of the smaller 
Viennese theatres, and gradually worked his way up to be one 
of the most popular composers of ephemeral light opera of the 
day Outside Vienna his works never won much success Of 
his sixty cornu operas Faiimtza (Vienna, 1876, London 1878) 
was the most successful, while Borcarao (Vienna, 1879, London, 
1882) only enjoyed moderate favour Supp^’s overture to Dtchier 
und Bauer is his most suicessful orchestral work He also wrote 
some church music 

SUPPLY (through Fr from Lat supplere, to fill up), pro- 
vision, more particularly the money granted by a legislature to 
carry on the work of government In the United Kingdom the 
granting of supply is the exclusive right of the House of 
Commons, and is carried out bv two committees of the House, 
one of supply and the other of wavs and means (see Parlia- 
ment) In the United States supplv originates m the House of 
Representatives (see United States Appropnaitan). 

Ill Scotland commissioners of supply v\ere officers appointed to 
assess and collect tlie land tax offered as supply to the sovereign 
Under the Lands Valuation (Scotland) Act 1854 all owners of 
property of a certain value were qualified as commissioners of 
supply Their duties were also enlarge <1 to comprise the general 
administration of the country, but by the Local Government 
(Scotland) Act 1889 ill their powexs and duties were transferred 
to and vested in the county council They shll meet annually, 
but transact only formal business 

SUPPLY AND TRANSPORT, MILITARY In all ages the 
operations of armies have been influenced, and in many cases 
absolutely controlled, by the necessity of providing and distri- 
buting food, forage and stores for men and horses In modem 
history these supplies have become more and more varied as 
weapons developed in complexity, power and accuracy of work- 
manship In proportion, the branches of an army which are 
charged with the duties of “ supply and transport ” have become 
specialized as regards recruiting, training and organization 

The predatory armies of the middle ages not only lived upon 
the country they traversed, but enriched themselves with the 
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plunder they obtained from it, and thLs method of subsisting 
and paying an army reached its utmost limits in the Thirty 
Years’ War During the last stages of this war Germany had 
been so thoroughly devastated that the armies marched hither 
and thither like packs of hungry wolves, every soldier accom- 
panied by two or three non-combatants — camp followers of all 
sorts, mistresses, ragged children and miserable peasants who 
had lost all and now sought to live by robbing others under the 
protection of the army An English traveller, as early as 1636, 
twelve years before the Peace of Westphalia, reported that at 
Bac harach-on-Rhme he had found “ the poor people dead with 
grass in their mouths,” and that a village at which he stayed 
“ hath been pillaged eight-and-twenty times in two years, and 
twice in one day ” 

From these horrors there followed a revulsion to the other 
extreme Unless ordered by higher authority for political 
reasons to sack a particular town or to pillage a particular 
district, the soldiers were rigidly kept m hand, rationed by their 
own supply officers and hanged or flogged if at any moment 
an outbreak of the old vices made the example necessary After 
1648 there were very few districts in Middle Europe that could 
support an army for even a few days, and the burden of their 
sustenance had to be distributed over a larger area Thus, at 
the mere rumour of an army’s approach, the peasantry fled with 
all their belongings into the fortified places, armies soon came 
to be supplied from “ maga?ines,” which were filled either by 
contract from the home country or b\ inducing the peasantry — 
by means of good conduct and cash payments— to bring their 
produce to market These magazines were placed in a strong 
plate, and if one was not available, a siege had to be undertaken 
to meet the demand Moreover, soldiers in Marlborough’s 
time were not as easily obtained as in the Thirty Years’ War, 
and they liad to be housed and fed comfortably enough to make 
It worth their while to sta> with the colours instead of deserting 
From these and similar conditions there grew up a system of 
supply and transport usually called the “ magazine system,” 
by which an army was bound, under penalty of dissolution, 
to go no farther than seven marches from the nearest fortress, 
two days from the nearest field bakery, and so on When an 
i8th-centur) armv foraged for itself it was because the regular 
supply service was interrupted, t e when it was in extremis 
But the relative rarity of wars in the i8th century, the habit 
of demanding nothing from the inhabitants of the country 
traversed bv an armv, and the virtual excluMon of the people 
from the prince’s cjuarrcls, gave Europe a century’s respite in 
which to recover from the dram of the Thirty Years’ War 
And therefore, when the French Revolution came, the attempts 
of the armies of old Europe to suppress it without robbing a 
single Frenchman of a loaf of bread proved futile, and soon the 
national army created bv the Revolution, unencumbered bv 
tents, magazines and supply trains, swept over southern Ger- 
many and Italy I he Revolutionarv armies differed indeed 

from those of the old wars in this, that they did not devastate 
wantonly , nor did they murder for the sake of loot But they 
were merciless in their exat lions, and, moreover, the tides of 
their invasions flowed in particular channels, so that the greater 
part of the invaded country escaped This had a considerable, 
sometimes even a predominant, influence on the strategy pur- 
sued, a retreat along their own lines of communication being 
often in fact avoided by the French as being the worst fate that 
could befall them Napoleon, how ev er, sy stematized the waste- 
ful and irregular requisitioning that his predecessors had intro- 
duced, and m his hands the supply service, like all else connected 
with the art of war, underwent a thorough reform His 
strategy ^ m the offensiv e passed through two distinct stages 
(a) the swift and sudden descent into the theatre of war, and 
{h) the close grouping of his armies in view of the decisive blow 
The first stage was characterized by extraordinarily swift move- 
ment, complete independence of all trains (other than the 
reserves of ’ammunition) and thorough exploitation of the food 
resources of the traversed zone If the troops suffered, as well 
> H Camon, Guerre napolhntenne 


as the inhabitants, this did not shake the emperor’s purpose in 
the slightest If all the disorders which are the natural con- 
sequence of ill-regulated requisitioning — that is, marauding — 
cost the army 50,000 men, he had foreseen the loss and taken 

50.000 men more than he needed for the battle But the second 
stage, jvhich as a rule involved three or four days’ occupation, 
without considerable movement, of a restricted area, required 
other measures of supply In this the army lived upon maga- 
zines, which were filled from the captured supply trams from 
the available supplies in the area, and from the resources 
accumulated in requisitioned vehicles close to the head of the 
routes followed m the first period These resources were col- 
lected in the towns within this concentration area, and placed 
“ out of reach of an insult ” (that is, made safe against raiders) 
with a garrison and field works to supplement the town walls 
and gates l<rom this centre of operations Napoleon never 
allowed himself to be severed, whereas to the preservation of the 
route between France and that centre of operations he gave 
very little thought and assigned few or no troops, and most of 
the confusion of strategical thought since his time has been 
due to the general failure to perceive the essential distinction, 
m Napoleonic practice, between a centre of operations and a 
“ base ” 

In the 19th century, however, there came the inevitable 
reaction Purely political wars, and the consequent indifference 
of the inhabitants to the operations of war, produced as before 
a return to the system of cash payments and convoy supply, 
especially in the Austrian army As regards Europe the intro- 
duction of railways enormously facilitated the supply and trans- 
port service, and campaigns were neither as barren nor as pro- 
longed as they had been under the old conditions 1 he French 
and British armies did not, at least to the same extent, wage 
political wars, but their ceaseless colonial warfare imposed upon 
them the magazine and convoy system, and habituated them 
to It The French, in 1870, stood still in the midst of the rich 
fields of Lorraine , and as a prolonged halt is fatal to the system 
of living on the country, it would have failed, even had it been 
tried The Germans, on the other hand, levied requisitions, 
civilian transport, and contributions in money in accordance 
with Napoleonic tradition, though (owing to the existence of 
railways) with much le‘s than Napoleonic severity Their 
system has been accepted as the best for European warfare 
by all the great powers, whose organizations and methods of 
transporting and issuing supplies are the same in principle 

This principle is based on the Napoleonic distinction between 
supplies required during an advance and those recjuired during 
a concentrated halt The British Field Service Regulations 
(1909), pt 11, lay it down that “the s>stem of subsistence 
should be elastic and readily adaptable to every situation as 
it arises,” but that it must always be based on the rule that 
“ all mobile supplies arc to be regarded as a reserve ” for use 
when neithei local nor line-of-communK^tion resources arc 
available As a general rule local resources should be used 
before the line of communication is called upon, and last of all 
the call is made on the mobile supplies in the hands of the 
fighting units During a strategical concentration or a long 
halt “ the resources of the immediate neighbourhood cannot 
be expected to support the troops At such times they may 
be supplied from field dep6ts established at convenient centres, 
and filled with supplies that are obtained by purchase or 
requisition and collected bv requisitioned or hired (civilian) 
tEanspo’*t ” During an advance, on the other hand, “ by far the 
most advantageous method is for the troops to be rationed 
by the inhabitants on whom they are billeted This 

method should be employed whenever possible ” 

The extent to which it can be employed vanes considerably 
with the place and the season, but the British and all continental 
armies have their own “ rules of thumb ” or rough generaliza- 
tions based on experience General I ewal {Strategic de marche^ 
p 47) says that in a rountr>^ of ordinary^ fertiJity, with 70 
inhabitants to the square kilometre, or j8o to the square mile, 

10.000 men can be subsisted for one day on an area of 22 square 
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kilometres or Si square miles, or 1200 per square mile General 
Bonnal m his Sadowa gives 36 square miles as sufficient for 
the maintenance of an army corps (30,000-35,000) or about 
1100 men to the square mile during the assembly penod, but 
only on condition of helping out local resources by special sup- 
plies from the base The British I^teld Service Refutations 
state that ordinary agricultural districts of Western Europe, not 
previously traversed by troops, will support a force of twice the 
strength of the population for a week at a maximum This 
would mean exacting fourteen rations from each inhabitant, 
but the incidence of the burden is spread over several da>s 
A practical rule therefore would seem to be, in a district of 200 
inhabitants to the square mile, to allot 1400 men per square mile 
for a flying passage of one day and 400 for a stay of one week, 
the resources of the country being more thoroughly and syste- 
matically exploited in the latter case A British division (com- 
batant column only) closing up to half its marching depth at 
the end of the day would require 12 square miles, and as its 
depth would be about 5 1 miles, its front or width would perhaps ! 
extend for only a mile on either side of the route It is quite 
possible to move two divisions for several consecutive days 
on the same road, living on the country exclusively, subject 
to the condition that the second should halt on the areas 
which the first has passed through without stopping n 
continental armies the rule is, in fact, “ one army corps (=2 
British divisions) on one road ” 

During the period of concentration, however, even if m move- 
ment, a modem array will necessarily be supplied in somewhat 
the same way as Napoleon’s The billets will be allotted 
“ without subsistence,” and the regimental rese ve supplies 
will be called upon to ration their men, while all around the 
occupied towns and villages the supply officers and their mounted 
escorts will lequisition food and vehicles to bring the food into 
the concentration area In view of this, “ supply officers will 
be sent on with cavalr}" or mounted brigades to investigate 
the resources of the country ahead of the main body, and if 
possible to collec t supplies at suitable points ” Only commis- 
sion! d officers and, as a rule, only those oflicers to whom the 
power is expressly delegated arc entitled to carry out recjuisi- 
tions, though in an emergency a commander of any rank may 
obtain from the inhabitants articles or services by requisition 
and on his own responsibility, which responsibilit> may mean 
answering to a charge of “ plundering ” before a court-martial 
On purely requisitioning work direct contact between the 
troops and the inhabitants is to be avoided 
Generally, then, a British regiment operating in Europe would 
be fed, during an advance, (a) by the inhabitants who provide 
the billets, without the necessity of a suppl> officer’s interven- 
tion, (b) by the regimental reserves, which would be filled up 
as they were emptied from the field depots, of food-stuffs re- 
(juisitioned by the supply officers, or(^:) on emergency by direct 
requisitioning During a concentration it would be fed (a) 
in the first instance by “ billets with subsistence,” as in an 
advance, {b) in so far as this was insufficient, by regimental, 
brigade and divisional reserves, which would refill partly from the 
lines of communication and partly from the field depots created 
by the requisitioning supply officers Thus, as regards food and 
forage, the British Regulations — though it was not until 1909 
that they appeared — are based on the fundamental principles 
of Napoleon that strategy must be the master, not the servant 
of supply, and that this mastery n most complete when — by 
means of “ billets with subsistence ” or by means of field depots 
of requisitioned food-stuffs — an army makes itself practically 
independent, as regards food, of its lines of communication 
The general organization of the supply service m Great 
Britain, calculated for a campaign under European conditions, 
is as follows There are depots of various kinds and “ mobile 
supplies ” The former are classified as (a) base depot, which 
IS the great reserve magazine that collects all resources that 
come from outside the theatre of war, (b) intermediate depots 
(filled from the base or by local requisitioning) at intervals 
along the line of communication, which serve principally to 
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feed the troops posted on the line of communication and those 
passing along it to the front, but can also be used as an “ over- 
flow ” magazine if the base d6p6t is full, and as a means of 
bringing reserves nearer to the front, {c) advanced depots at the 
head of the line of communication, which serve as the expense- 
magazine, issuing to the “ mobile supplies” what these need to 
enable them to supplement local resources , (d) field depots^ fre- 
quently alluded to above, which are small temporary depots 
(filled by requisitioning) in the immediate neighbourhood of 
the front, and from whuh, in preference to their own mobile 
reserves, the troops draw supplies if the inhabitants do not 
furnish them directly in the billets, field depots may also be 
utilized for storing local supplies surplus to the immediate 
wants of the army The “ mobile supplies ” are classified as 
follows (a) Re^tmentaly whuh are carried parti) by man and 
horse in the ranks and partly in “ regimental transport ” 
vehicles, and consist ot the current day’s ration and the “ emer- 
gency ration ” of compressed food (which is never to be used 
except in an extremity) on man or horse, and a complete ration 
for every man and horse on the ration strength of the unit, 
with an extra “grocery ration” and some compressed forage 
in the vehicles (b) Column, whuh are carried in the Army 
Service Corps “ supply columns ” of the division and carry one 
day’s complete ration^ and one emergency ration per head 
of men and animals — these are in a sense mobile field depots 
and depend either on requisitioning or on the advanced d^pot 
of the line of tommunication {c) Park, which are larrud in 
* div isional parks ” that move a day’s march (often more) in 
rear of the divisions and (omprise a last mobile reserve of 
three days’ rations of food and forage for the troops 

In warfare in savage or undeveloped countries the conditions 
are far hss favourable, and each case has to be dealt with on 
Its merits But, in general, such warfare always necessitates 
an almost tomplete dependence on magazine supply There 
are few or no “ billets with subsistence ” or “ field depots ” 
whieh are the backbone of the supply system in European 
warfare, and the regimental and column supply vehicles have 
generally such diflirult) m keeping touch with the advanced 
depot of the line of communitation that the striking radius 
of the army is strictly limited to the position and output of the 
line of communications Moreover, the difficulty — even the 
pnncipil difficult)— IS the transport of the supplies obtained 
from the line of (ommunKation The alternative, which has 
often to be adopted by “ punitive ” expeditions, is to carry all 
supplies for the calculated duration of the movements with the 
troops, but the penalty for this freedom to move is either slow- 
ness of movement — the fighting troops regulating their pace b) 
that of the supply vehiiles or pack animals— or a dispropor- 
tionate number of “useless mouths” or non-combatants who 
must be fed Altogether, the supply difficulty in expeditions in 
the Sudan, or West Africa, or on the Indian frontier infinitely 
outweighs all difficulties of country or enemy Moreover, para- 
doxical as it may be, the triumphant surmounting of these 
difficulties has its disadvantages as regards European warfare 
Generals and supply officers who have always dealt with the 
maximum of difficulty find it almost impossible to bring them- 
selves to deal with easier conditions In 1805 Mack vainly 
sought to teach the Austrian soldier how to live on the countr) 
in the Napoleonic fashion In 1806 the Pnissians star\ed in 
the midst of riches, m 1870 the French moved as slow ly and kept 
themselves as closely concentrated as desert I'olumns in Algeria, 
and so deprived themselves of the rcsounes of their own 
country 

Military transport — other than water anti rail — may be clat>i»eti 
in rosptet of the mcaiib einployetl as tlraught and pack, and in respect 
of its organization and functions as transjx^rt on the line ot com- 
munications anil transport in the field the 1 itter being subdivided 
into first lino and second line Iho British army, on account of 
its freqiunt expeditions into undeveloped countrits, makes a large 
— m the view of many, far too large — use of pack transport, for 
which mules, camels and human carriers are tmployed But in 

* One day's supply of meat is usually taken with the column 
‘ on the hoof ” 
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European, and to a large extent in other warfare, horsed transport 
IS by far the most generally used Mechanical transport (ceneially 
either traction engines with trucks or motor lorries) is, however, 
superseding horse driught to a considerable extent in seeond-hne 
transport The vehicle usually employed for military transport 
IS the General Service Wagon,’* a heavily built springless four 
wheeled vehicle drawn by six or four horses according to circum- 
stances, which wt ighs empty about i8 cwt , and allows of a maximum 
load of 30 ew't There are also four horse limbered wagons ” 
consisting of body and limber, weighing 13 cwt empty and 43 
cwt fully loaded, and lighter two-whtcled carts which can take 
13-15 cwt load 

As regards organization and functions, road transport is used 
on the line of communications to supplement the railway, and consists 
of locally hired or requisitioned vehicles worked bv the Army 
Service Corjis, or by civilian personnel under A S C control 
Transport with the field units is, as has been said, divided into hrst- 
hne, which accompanies the fighting troops, and second hne, which 
follows thorn at a distance Both lines arc, as a rule, manned 
exclusively by thi A S C (or regimental details in the case of 
regimcTital transjjort) and composed of regulation - pattern carts 
and wagons The first-lmc vehicles include ammunition wagons 
and carts, tool carts, engineer vehicles and medical vehicles All 
baggage and store and supply wagons, as well as a proportion of 
memcal, aunmumtion and engineer vehicles, form the second-hne 

(C F A) 

SUPRA-RENAL EXTRACT The extract of the supra-rcnal 
gland IS one of the most valuable remedies recently introduced 
in medicine Feeding with the fresh gland of sheep was at 
first practised, but the sterilized glycerin preparation known 
as supra-renal extract is now used, the dose being 5 to 15 
minims The active principle of the gland, best known as 
adrenaline or epinephrine, occurs only in the medulla of the 
gland It forms minute white crystals, soluble in weak 
solutions of hydrochloric acid The U S P contains a desiccated 
preparation, Glandulae suprarenales stccae Adrenaline is most 
frequently used in i % solutions of the chloride 

Adrenaline has no action on the unbroken skm, but locally 
applied to mucous membranes it causes blanching of the part 
omng to its powerful constriction of the capillaries by stimulating 
the muscular fibres of the vessel walls It acts rapidly in a similar 
manner when hypodermically injected The vessels of the uterus 
are strongly actecl upon b> it, but the effect on tilt cerebral vessels 
IS slight, and the pulmonary vessels are unaffected The heart 
IS slowed and the systole increased Adrenaline stimulates thf 
salivary glands It also produces a temporary glycosuria In 
poisonous doses it causes haemorrliages into the viscera and oedema 
ot the lungs 

In Addison’s disease the use of supra-renal extract has been 
beneficial in some cases, but its chief use is m the control of hae- 
morrhage For this purpose it is given in conjunction with local 
anaesthetics such as cocaine m order to produce bloodless opera 
tions on the eye, nose and elsewhere It is also useful m hae- 
morrhage from small vessels, where it ean be applied at the bleeding 
spot, as in ^istaxis In menorrhagia and metrorrhagia it is also 
of service In surgical shock and m chloroform syncope an injection 
of adrenaline often saves life through the nse of blood pressure 
produced An attack of bronchial asthma iiuy be cut short b> 
a hypodermic injection of adrenaline solution It should never be 
used in the treatment of haemoptysis Similar commercial pro- 
ducts on the market are hemisine, renaglandine, suprareninc, 
adnephnne, paranephnne and renostyptine Supra renal snuff 
containing the dry extract with menthol and bone acid is of use 
in hay fever Rhinodync is of this type Suppositories containing 
supra-renal extract are used to check bleeding piles 

The chemistry of adrenaline has been mainly elucidated by the 
investigations of Pauly, Jowett and Bertrand, Jowett proposing 

a constitution (see annexed for- 

HO mula) now accepted as correct 

ho/ >CH( 0 H) CHnNHMe Many substances having related 
\ / constitutions have been synthe- 

Adrcnaline sized, and it has been found that 

they resemble adrenaUne in 
increasing the blood pressure. For example the corresponding 
ketone, aircnalone (obtained in iqoa by Stolzi is active and the 
methyl group can be replaced by hydrogen or another radical 
w ithout destroying the activity It seems that the para-hydroxyl 
group IS essential For instance, para- hydroxyphenylt thy laminc, 
HO C5H4CH2 CH^H2, which IS one of the active bases of ergot, 
closely resembles adrenaline (G Barger, Journ Ghent Soc , 1909, 
95, pp 1123, 1720, K W Rosenmund, Ber , 1909, a2, p 4778) 
as does also its denvative hordeninc, an alkaloid found 

in barley (G Barg^; P 2193) AdrenaUne is optically active 

the naturally occvrtng Isomer being the laevo form , it is interest 
ing to note that, nke nicotine, the laevo base has a much greater 
physiological actiVity than the deztro 


SUPREME COURT OF JUDICATURE, m England, a court 
of law established by the Judicature Act 1873, by section 3 of 
which It was provided that the high court of chancery, the 
I courts of king’s bench, common pleas, and exchequer, the 
high court of admiralty, the court of probate and the divorce 
court, should be united under this name By section 4, the 
Supreme Court wa^ to consist of two divisions, one to be called 
the “ high ajurt of justice ” and the other the “ court of appeal ” 
See further under Judicature Acts, and also the articles under 
the headings of the different courts enumerated above 

The Supreme Court of the United States is the head of thf 
national judiciary Its establishment was authorized by article 
ill of the Constitution, which states that “ the judicial power 
of the United States shall be vested m one Supreme Court, 
and in such inferior courts as the Congress may from time to 
time ordain and establish ” (s 1 ) Section 11 states that “the 
judicial power shall extend to all cases m law and equity arising 
under this Constitution, the laws of the United States, and 
treaties made, or which shall be made, under their authont) , 
to all cases affecting ambassadors, other public ministers and 
consuls, to all cases of admiralty and maritime jurisdiction, 
to controversies between two or more states, between a state 
and citizens of another state, between citizens of different 
states, between citizens of the same state claiming lands 
under grants of different states, and between a state, and the 
citizens thereof, and foreign states, citizens, or subjects In 
all cases affecting ambassadors, other public ministers and con- 
suls, and those in which a state shall be party, the Supreme 
Court shall have original jurisdiction In all the other cases 
before mentioned the Supreme Court shall have appellate 
jurisdiction both as to law and fact, with such exceptions and 
under such regulations as the Congress shall make” I he 
Supreme Court of the United States also occupies the unique 
position of being guardian of the Constitution It has to 
decide whether a measure passed by the legislative powers is 
unconstitutional or not, and it may thus have to veto the 
deliberate resolutions of both houses of Congress and the 
president 

bcc United bTATEs 

SURABAYA (Dutch Soerabaja), a seaport of Java, in the 
eastern idivision of the island, on the narrow Surabaya strait, 
which separates the island of Madura from Java, and at the 
mouth of the Kali Mas River Pop (1900), 146,944 (Europeans 
8906, Chinese 13,035) Surabaya is the principal mercantile 
town in Java Its roadstead is sheltered by Madura, and it 
has important dockyards It is also the headquarters of the 
military authorities for East Java, and has artillery workshops 
Railways running north-west, south-west and south give it 
connexions throughout the island In the old town, with its 
partly demolished fortifications, houses, shops and warehouses 
arc more closely packed and the streets are narrower than in 
most East Indian towns, and, although a considerable number 
of Europeans live in this quarter, the outlying quarters, such as 
Simpang (where is the government house) and Tuntungan, 
are preferable for residence 

SURAJ-UD-DOWLAH (d 1757), ruler of Bengal The date 
of his birth is uncertain, but is generally placed between 1729 
and 1736 His name was Mirza Mahommed, and he succeeded 
his grandfather Aliverdi Khan as nawab of Bengal on the gth 
of April 1756 He was a cruel and profligate fanatic Being 
offended with the English for giving protection to a natne 
official who had escaped with treasure from Dacca, he attacked 
and took Calcutta on the 20th of June 1756 He then permitted 
the massacre known m history as “ The Black Hole of Calcutta ’ 
(see Calcutta) This atrocious act was soon avenged Cal- 
cutta was retaken by Clive and Admiral Watson on the 2nd 
of January 1757, and on the 23rd of June, Suraj-ud-Dowlah, 
routed at Plassey, fled to Rajmahal, where he was captured 
He was put to death on the 4th of July 1757 at Murshidabad, 
by order of Miran, son of Mir Jafar, who had conspired against 
Suraj-ud-Dowlah and had bwn present at Plassey without 
taking part m the battle^ 
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SURAT, a city and district of British India in the northern 
division of Bombay The city is on the site where the English 
first established a factory on the mamland, and so planted 
the seed of the British Empire in India Local traditions 
fix the establishment of the modem city in the last year of the 
fifteenth century, and in 1514 the Portuguese traveller JBarbosa 
described it as an important seaport, frequented by many 
ships from Malabar and all parts During tht reigns of Akbar 
Jahangir and Shah Jahan it rose to be the chief commer- 
cial city of India At the end of the i6th century the Por- 
tuguese were undisputed masters of the Surat seas But in 
1612 Captain Best, and after him Captain Downton, destroyed 
the Poituguese naval supremacy and obtained an imperial 
hrman making Surat the scat of a presidency under the English 
East India Company, vhile the Dutch also founded a factorv 
In 1664 Sir George Oxenden defended the factory against 
biva)i with a bravery that deserves to rank with Clive’s defence 
of Arcot The prosperity of the factory at Surat received a 
fatal blow when Bombay was ceded to the Company (166S) and 
shortly afterwards made the capital of the Company’s posses 
sions and the chief seat of their trade Prom that date also the 
city began to decline At one time its population was estimated 
at 800,000, by the middle of the 19th centuiy' the number had 
fallen to 80,000, but in 1901 it had nscii again to 119,306 
burat was taken by the English m 1759, and the conquerors 
assumed the undivided go\ eminent of tlie city in 1800 Since 
the introduction of British rule the district has remained com- 
paratively tranquil, and even during the Mutiny peace was 
not disturbed, owing in great measure to the loyalty of the 
leading Mahommedan families 

The city is situated on the left bank of the river Tapti, 14 m 
from its mouth, and has a station on the Bomba>, Baroda 

Central India railway, 167 m north of Bombay A moat 
indicates the dividmg-lme between the city, with its narrow 
streets and handsome houses, and the suburbs, mostly scattered 
among cultivated lands , but the city wall has almost disappeared 
On the river frontage rises the irregular picturesque fortress 
built about 1540 A fire and a flood m 1837 destroyed a great 
number of buildings, but there remain several of interest, 
such as the mosque of Nav Saiyid Sahib, with its nine tombs, 
the Saiyid Edroos mosque (1634) and the ornate Mirza Sami 
mosque and tomb (i')4o) The most interesting monuments 
are the tombs of English and Dutch merchants of the 17th 
century, especially that of the Oxenden brothers Surat is 
still a centre of trade and manufacture, though some of its 
former industries, such as ship-buildmg, are extinct There 
are cotton mills, factories for ginning and pressing cotton, 
ricc-cleaning mills and paper mills Fine cotton goods are 
woven m hand-looms, and there are special manufactures of 
silk brocade and embroidery The chief trades are organized 
m gilds There are many wealthy Parsee, Hindu and Mahom- 
medan merchants 

The District of Surat has an area of 1653 sq m , and the 
population in 1901 was 637,017, showing a decrease of 2% in 
the decade The district has a coast-line of 80 m , consisting 
of a barren stretch of sand drift and salt marsh, behind this 
is a rich, highly cultivated plain, nearly 60 m m breadth, 
at the mouth of the Tapti, but narrowing to only 15 m in the 
southern part, and on the north-east are the wild hills and jungle 
of the Dangs The principal crops are millets, nee, pulses, 
cotton and a little wheat After Surat city the chief centre of 
trade is Bulsar The district is traversed by the mam line of 
the Bombay & Baroda railwa>, with a branch along the 
Tapti valley to join the Great Indian Peninsula railway m 
Khandesh Near the coast, under the influence of the sea 
breeze, an equable temperature prevails, but 8 to 1 1 m mland 
the breeze ceases to blow The coast also possesses a much 
lighter rainfall than the interior, the annual average ranging 
from 30 in m Olpad to 72 in Chikhli, while at Surat city the 
average is 394 m 

The Surat Agency consists of three native states Dharampur 
{q V ), Bansda (qv) and Sachin, together with the tract known 
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as the Dangs Total area, i960 sq m , pop (1901), 179,975 
Sachin has a revenue of 17,000, and its chief is a Mahommedan 
SURBASE (Lat super, whence the Fr sur, above or upon 
and base, qv),te upper base, the term m architecture applied 
to what, in the fittings of a room, is called the chair-rail It 
IS ako used to distinguish the comice of a pedestal or podium 
and is separated from the base by the dado or die 
SURBITON, an urban district in the Kuigston parliamentary 
division of Surrey, England, 13 m SW of Charing Cross, 
London, on the London & South-Western railway Pop 
(1891), 12,178, (1901), 15,017 It has a frontage upon the right 
bank of the Thames, with a pleasant esplanade The district 
IS largely residential Surbiton is the headquarters of the 
Kingston Rowing Club and the Thames Sailing Club 
SURETY, in law, the party liable under a contract of guar- 
antee {qv) In criminal practice sureties bound b\ recognizance 
{qv ) are a means of obtaining comphance with the order of a 
court of justice, whether to keep the peace or otherwise 
SURFACE, the bounding or limiting parts of a bod> In the 
article CuRvi^ the mathematical question is treated from an 
historu^l point of view, for the purj^ose of showing how the lead- 
ing ideas of the theory were successively arrived at These 
leading ideas apply to surfaces, but the ideas peculiar to surfaces 
are scarcely of the like fundamental nature, being rather develop- 
ments of the former set m their application to a more advanced 
portion of geometry, there is consequently less occasion for the 
historical mode of treatment Curves in space are considered 
m the same article, and they will not be discussed here, but it is 
proper to refer to them m connexion with the other notions of 
solid geometry In plane geometry the elementary figures are 
the point and the line, and we then have the curve, which may be 
regarded as a smgly infinite system of points, and also as a 
singly infinite system of lines In solid geometry the elementary 
figures arc the pomt, the line and the plane, we have, moreover, 
first, that which under one aspect is the curve and under another 
aspect the developable (or torse), and which may be regarded 
as a smgly mfioite system of points, of lines or of planes, and 
secondly, the surface, which may be regarded as a doubl> 
infinite system of points or of planes, and also as a special 
triply mfimte system of bnes (The tangent lines of a surface 
are a special complex ) As distmct particular cases of the 
firj>t figure we have the plane curve and the cone, and as a par- 
ticular case of the second figure the ruled surface, regulus or 
singly infinite system of Imes, we have, besides, the congruence 
or doubly infinite system of lines and the complex or tripl> 
infinite system of lines And thus crowds of theories arise 
which have hardly any analogues in plane geometry, the re- 
lation of a curve to the various surfaces which can be drawn 
through It, and that of a surface to the various curves which 
can be drawn upon it, are different in kind from those which m 
plane geometry most nearly correspond to them — the relation 
of a system of points to the different curves through them and 
that of a curve to the systems of points upon it In particular 
there is nothing m plane geometry to correspond to the theorv 
of the curves of curvature of a surface Again, to the smgk 
theorem of plane geometry, that a line is the shortest distance 
between tuo points, there correspond m solid geometry two 
extensive and difficult theories — that of the geodesic lines on a 
surface and that of the nqinimal surface, or surface of mimmum 
area, for a given boundary And it would be easy to say more 
m illustration of the great extent and complexity of the subject 
In Part I the subject will be treated by the ordinary methods 
of analytical geometry. Part 11 will consider the Gaussian 
treatment by differentials, or the E, F G analysis 

Part I 

Surfaces tn General Torses, &c 

i \ burfacc may be regarded as the locus of a doubly infinite 
system of points — that is, the locus of the system of points deter 
mined by a single equation U y, i)'*, ~ o. Detween the 

cartesian co-ordmates (to fix the ideas, say rectangular co-ordinates) 
X, y, 1, or, if we please, by a single homogeneous relation U 
y, J, wy*, =i o, between the quadnphnar eo-ordmates x, y, w 
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The degree n of the equation is the order of tlie surface, and this 
definition of th« order agrees with the geometrical one, that the 
order of the surface is equal to the number of the inter- 
sections of the surface by an arbitrary line Starting from the 
foregoing point definition of the surface, we might develop the 
notions of the tangent line and the tangent plane, but it will be 
more convenient to consider the surface db \n%i%o from the more 
general point of view m its relation to the point, the line and the 
plane 

2 Mention has be'en made of the plane curve and the cone, it 
is proper to recall that the ordn of a plant curve is equal to the 

number of its mtcrscctions by an arbitrary Ime (in 
tlie pUnc of the curM), and that its is equal to the 
number of tangents to the curve ivhich pass through 
an arbitrary point (m the pi me of the curve) Tlu 
cone IS a figure correlative to the plane curve corresponding to 
the plane of the curve we have the vertex of the cone, to its tangents 
the gcneriting lines of the cone, and to its points the tvngent 
planes of the cone But from a different point of vitw we may 
consider the generating lines of the cone as conresponflmg to the 
jK)ints of the curve and its tangent planes as corresponding to the 
tangents of the curve From this pomt of vitw we define the order 
of the cone cOs ecpial to the numbe r of its int( rsections (generating 
lines) by an arbitrary plane through the vertex and its class as 
equal to the number of the tangent planes which pass through 
an arbitrary lino through the vertex And in tlie same way that a 
plane curve has singularities (smgular points and singular tangents) 
so a cone his singularities (singular generating hues and smgular 
tangent planes) 

3 Considc r now a surface in connexion with an arbiir iry line 
The line meets the surface m a certam number of points, and, as 
already mentioned, the order of the surface is equal to the numbei 
of these intersections We have through the line a C( rtain numbei 
of tangent planes of the <inrface, and the clai>s of the surface is equal 
to the number of these tangent pianos 

But, further, through the line imagine a plane , this meets tht 
surface m a curve the order of which is equal (as is at once seen) 
to the order of the surface Again, on the lint imagine a pomt 
this IS the vertex of a cone circumscribing the surface, and the 
class of this cone is etjual (as is at once seen) to the class of the sui- 
face The tangent hnes of the surface which he m the plane are 
nothing else than the tangents of the plane section, and thus form 
a singly infinite senes of lines, similarly, the tangent lines of the sur- 
face which pass through the point are nothing else than the generat- 
ing hnes of the circumscnbed cone, and thus form a singly infinite 
senes of lines But, if we consider those tangent hnes of the sur- 
face which are at once in the plane and thro u eh the ixunt, we see 
that they are finite in number, and we define the rank of a surfaci 
as equal to the number of tangent hnes which he in a given plane 
and pass through a given point in that plane It at once follows 
that the class of the plane section and the order of the circum 
scribed cone arc each equal to the rank of the surface, and arc thus 
equal to each other It may be noticed that for a general surface 
y* M')”. — o, of order n without point singulantics the rank 
IS a, n(n — i), and the class is n', = n(n — i)*, this implies 
(what IS in fact the case) that the circumscnbed cone has hne 
singularities, for otherwise its class, that is the class of the surface, 
would be a{a — i), which is not = n(n — i)^ 

4 The notions of the tangent hne and the tangent plane have 
been assumed as known, but they require to be further explained 

m reference to the onginal pomt definition of the sur- 
u^famad Speaking generally, we may say that the pomts 

of the surface consecutive to a given point on it lie m a 
•• plane which is the tangent plane at the given point and 
conversely tne given pomt is the point of contact of this tangent 
plane, and that any line through the pomt of contact and m the 
tangent plane is a tangent hne touchmg the surface at the pomt of 
contact Hence we see at once that the tangent line is any line 
meeting the surface m two consecutive points, or — what is the same 
thing — a line meeting the surface in the pomt of contact counting 
as two intersections and m n — 2 other points But, from the 
foregomg notion of the tangent plane as a plane containing the 
point of contact and the consecutive points of the surface, the passage 
to the true definition of the tangent plane is not equally obvious 
A plane m general meets the surface of the order in a curve of 
that order without double pomts, but the plane may be such that 
the curve has a double pomt, and when this is so the plane is a 
tangent plane having the double point for its point of contact 
The double pomt is either an acnode (isolated point) , then the surface 
at the point in question is convex towards (that is, concave away 
from) the tangent plane, or else it is a crunode, and the surface 
at the pomt in question is then concavo-convex, that is, it has its 
two curvatures m opposite senses (see below, par i6) Observe that 
m either case any line whatever m the plane and through the pomt 
meets the surface in the pomts in which it meets the plane curve 
VIZ in the point of contact, which qua double pomt counts as two 
mterscctiQU and in n -- 2 other points that is, we have the 
preccdingdi^nition of the tangent line 

5 The complete enumeration and discussion of the singularities 
of a surface is a question of extreme difficulty which has not yet 


been solved ' A plane curve has pomt smgulanties and Ime 
singularities, corresj^ndmg to these we have for the surface isolated 
point singularities and isolated plane singularities, but sinrula i 
there are besides continuous singularities applying to "" 

curves on or torses circumscribed to the surface, and 
it IS among these that we have the non-special singularities which 
play the most important part in the theory Thus the plane curve 
represcilted by the general equation y z)" == o of any given 
order n has the non special line singularities of inflexions and 
double tangents , corresponding to this the surface r^resented by 
the general equation (*0^ y, z w)» — o, of any given order n, 
has not the isolated plane singularities, bill tlic continuous 
singularities of the spinode curve or torse and the node-couple 
curve or torse A plane may meet the surface in a curve 
having (i) a cusp (spinode) or (2) a pair of double points , in 
each case there is a singly infinite system of such singular tangent 
planes and the locus of the points of contact is the curve, the 
envelope of the tangent planes the torse The leciprocal smgu 
lantics to these are the nodal curve and the cuspidal curve the 
surface may intersect or touch itself along a curve m such wise 
that cutting the surface by an arbitrary plane, the curve of inter- 
section has at each intersection of the plane with the curve 
on the surface (i) a double point (node) or (2) a cusp Observe 
that these are smgulanties not occurring in the surface represented 
by the general equation (*0-^ y z t^)” = o of an> order, observe 
further that in the case of both or either of these singularities the 
definition of the tangent plane must be modified A tangent plane 
! is a plane such that there is in the plane section a double point in 
addition to the nodes or cusps at the intersections with the singular 
lines on the surface 

6 As regards isolated singularities, it will be sufficient to mention 
the point singularity of the conical point (or cmcnode) and the 
corresponding plane singularity of the conic of contact (or emetrope) 
Jn the former case wc have a point such that tlic consecutive points, 
Instead of lym^^ in a tangent plane, lie on a quadne cone, having 
the point for its vertex, in the latter case we have a plane toucliing 
the surface along a conic, that is, the complete intei section of the 

urface by the plane is made up of the conic taken twice and of 
a residual curv e of the order n — 4 

7 We may in the general theory of surfaces consider either a 
surface and its reciprocal surface the reciprocal surface being 
taken to be the surface enveloped by the polar planes (in regard 
to a given quadric surface) of the points of the original surface, 
or — what is better— we may consider a given surface in reference 
to the reciprocal relations of its order rank class and singularities 
In either case we have a senes of unaccented letters and a corre- 
sponding series of accented letters and the relations between them 
are such tliat we may in any equation interchange the accented 
and the unaccented letters, in some cases an unaccented letter 
may bo equal to the corresponding accented letter Thus, let n, 
ft' be aibeforc the order and the class of the surface, but instead 
of immediactly defining the rank, let a be used to denote the class 
of the plane section and a' the order of the circumscribed cone, 
also let 5 S' be numbers referring to th© singularities The form 
of the relations is a = a'(— rank of surface), a' = « (« — 1) — S, 
n' =n{n - 1)^ - S, a = «' (n' - i) - S', « == »' (n' - i)-* - S' 
In these last equations S, 6' are merely written down to denote 
proper corresponding combinations of the several numbers referring 
to the singularities coUeclivcly denoted by S S' respectively The 
theory, as already mentioned, is a complex and difficult one 

8 A torse or developable corresponas to a curve m space in the 
same manner as a cone corresponds to a plane curve although 
capable of representation by an equation 17 = (* y, z, w ) " 

— o, and so of coming under the foregomg point 
definition of a surface, it is an entirely distinct geo- opmi>/e 
metrical conception We may indeed, qua surface, regard it 
as a surface characterized by the property that each of its 
tangent planes touches it, not at a single point, but along a 
Imc. this IS equivalent to saying that it is the envelope not of a 
douoly infinite senes of planes, as is a proper surface, but of a 
singly infinite system of planes But it is perhaps easier to regard 
it as the locus of a singly infinite system of lines, each line meeting 
the consecutive line, or, what is the same thing tlie hnes being tan- 
gent hnes of a curve m space The tangent plane is then the plane 
through two consecutive lines, or, what is the same thing, an oscu- 
lating plane of the curve whence also the tangent plane intersects 
the surface in the generating line counting twice and in a residual 
curve of the order n -—2 The curve is said to bo the edge of re- 
gression of the developable, and it is a cuspidal curve thereof, 
that IS to say any plane section of the dcvdopable has at each 
point of intersection with the edge of regression a cusp A sheet 
of paper bent m any manner without crumpling gives a developable, 


* In a plane curve the only singularities which need to be con- 
sidered are those that present themselves in Plucker's equations, 
for every higher singularity whatever is equivalent to a certain 
number of nodes, cusps, inflexions and double tangents As re- 
gards a surface, no such reduction of the higher singularities has 
as yet been made 
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but wc cannot with a single sheet of paper properly exhibit the 
form in the neighbourhood of the edge of regression we need two 
sheets connected along a plane curve, which when the paper is 
bent becomes the edge of regression and appears as a cuspidal 
curve on tlie surface 

It may be mentioned that the condition which must bt satisfied 
m order that the equation U ~ o shall represent a developable 
IS H{U) o, tliat IS the Hessian or functional determinant formed 
with the second differential coefficients of U must vanish in virtue 
of the equation U ~ o or — what is the same thing — H{U) must 
contain C7 as a factor If in cartesian co ordinates the equation 
IS taken in the form z — f {x y) ~ o then the condition is yf — — o 

identieilly, where r, s, t denote as usual the second differential 
coefficients of z in regard to ^ y respectively 

9 A rcgulus or ruled surface is the locus of a singly infinite 
system of hues where the consecutive lines do not intersect, this 

is a true surface for there is a doubly infinite senes of 
p ? rf * t ingent planes — in fact any pLinc through any one 
SH tangent plane of the surface, touching 

unace ^ point on the line, and in such wise that as the 

tangent plane turns about the line the point of contact moves 
along the line The complete intersection of the surface by the 
tang( nt plane is made up of the line counting once and of a residual 
curve of the order n — 1 A quadric surface is a rcgulus in a two 
fold manner for there are on the surface two systems of lines 
eaeli of whicli is a rcgulus A cubic surface may be a regulus 
(sec below, par ii) 

Surfaces of the Orders 2, 3 and 4. 

10 A surface of the second order or a quadric surface is a surface 
such that every line meets it in two points or — what comes to the 

same thing -such that every plane section thereof 
Quaaric ^ conic or quadne curve Such surfaces have been 

ar aces studied from every point of view The only singular 
forms are when there is (i) a conical point (cnicnode) when the sur- 
face IS a cone of the second order or quadneone, (2) a conic of 
contact (cmetrope), when the surface is this conic, from a different 
point of view it is a “ surface aplatie or flattened surface Ex- 
cluding these degenerate forms, the surface is of the order rank 
and cUss each — 2 and it has no singularities Distinguishing 
the forms according to reality wc have the ellipsoid, the hyper- 
boloid of two sheets, the hyperboloid of one sheet, the elliptic 
paraboloid and the hyperbolic paraboloid (see Geomftry § Ana 
lytical) A p irticular case of the ellipsoid is the sphere , in abstract 
geometry this is a quadric surface passing through a given quadne 
curve, the circle at infinity The tangent plane of a quadne surface 
meets it in a quadric curve having a node that is in a pair of lines, 
hence there are on the surface two singly infinite sets of lines Two 
lines of the same set do not meet but each line of the one set meets 
each hne of the other set, tlie surface is thus a rcgulus in a two- 
fold manner The lines are real for the hyperboloid of one sheet 
and for the hyperbohe paraboloid, for the other forms of surface 
they are imaginary 

1 1 We have next the surface of the third order or cubic surface 
which has .ilso been very completely studied Such a surface 

may have isolated point singularities (cnicnodcs or 
f points of higher singularity) or it may luive a nodal 

ur ces have thus 21 -f- 2 — 23 uises In the generil 

case of a surface without any singularities the order rank and class 
arc = 3 () 12 respectively The surface has upon it 27 lines 
lying by threes m 45 planes which are triple tangent planes Ob- 
serve that the tangent plane is a plane meeting the surface in a 
curve having a node For a surface of any given order n then 
will be a certain number of planes each meeting the surface 
m a curve with 3 nodes, that is triple tingent planes, and m 
the particular case where n ~ ^ the cubic curve with 3 nodes 
IS of course a set of ^ lines, it is found that the number C)f tnple 
tangent planes is as just mentioned — 45 This would give 
135 lines but through each line we have 5 such planes and 
the number of lines is thus 27 The theory of the 27 lines is 
an extensive and interesting one, m particular it miy be noticed 
that we can in thirty-six ways, select a system of 6 x 6 lines 
or “ double sixer " such that no two lines of the same set intersect 
each other but that each line of the one set intersects each line of 
the other set 

A cubic surface having a nodal line is a ruled surface or regulus, 
in fact any plane through the nodal Ime meets the surface « 
in this line counting twice and in a residual line and there is 
thus on the surface a singly infinite set of lines There are two 
forms 

12 As regards quartic surfaces, only particular forms have been 

much studied A quartic surface can have at most 16 conical 
Oaartlc Pp>'^ts (cnicnodes) , an instance of such a surface is 

Sur/mees Fresnel’s wave surface which has 4 real cnicnodes in 

one of the pnncipal planes, 4X2 imaginary ones in 
the other two pnnciml planes and a imaginary ones at infinity — 
m all 16 cnicnodes, tlie same surface has also 4 real -f- 12 imaginary 
planes each touching the surface along a circle (cnictropes) — in 
all 16 cnictropes It was easy by a mere homographic transforma 


tion to pass to the more general surface called the tetrahedroid , 
but this was itself only a particular form of the general surface 
with 16 cnicnodes and 16 cnictropes first studied by Kummer 
Quartic surfaces with a smaller numDcr of cnicnodes have also been 
considered 

Another very important form is the quartic surface having a 
nodal conic , the nodal conic may be the circle at infinity and we have 
then the so-called anallagmatic surface, otherwise the cychde 
(which includes the particular form called Dupin's cychde) These 
correspond to the bicircular quartic curv e of pLine geometry Other 
forms of quartic surface might be referred to 

Congruences and Complexes 

13 A congruence is a doubly infinite sysUm of lines A line 
depends on four parameters and can therefore be determined so 
as to satisfy four conditions if only two conditions are 

imposed on the line we have a doubly infinitt system Coagni- 

of lines or a congruence For instanct, the lines meet- ^ocee 

mg each of two given lines form a congruence It is hardly 
necessary to remark that, imposing on the line one more 
condition, we have a ruled surface or regulus, thus we can in an 
infinity of ways separate the congruence into a singly infinite 
system of rcguli or of torses (see below, par 16) 

Considering in connexion with tht congruence two arbitrary 
lines, there will be in the congruence a determinate number of lines 
which mef t each of these two line s and the number of lines thus 
meeting the two lines is said to be the ordtr class of the congruence 
If the two arbitrary lines arc taken to inttrsect each other, the 
congruence lines which meet each of the two lines sejiarate them- 
selves into two sets — those which he in the plane of the two lines 
and those which pass through their intersection There will be in 
the former set a determinate number of congruence lines which 
IS the order of the congruence, and in tlie latter set a determinate 
number of congruence lines which is the class of the congruence 
In other words, the order of the congruence is equal to the number 
or congruence lines lying m an arbitrary plane, and its class to 
the number of congruence lines passing through an arbitrary 
point 

The following systems of lines form each of them a congruence 
(A) hncs meeting each of two given curves, (B) lines mieting a 
^\cn curve twice, (C) lines meeting a given curve and touching 
a gi\cn surface, (D) hncs touching each of two given surfaces 
(E) lines touching a given surface twice, or, say, the bi tangents 
of a given surface 

The last case is the most general one, and conversely for a givtn 
congruence there will be in general a surface having the congruence 
lines for bitangcnts This surface is said to be the focal surface 
of the congruence the general surface with 16 cnicnodes first pre 
senttd itself in this manner as the focal surface of a congruence 
But the focal surface may degenerate into the forms belonging to 
the other cases A, B, C, D 

14 A complex is a triply infinitt system of hnes — for instance, 

the tangent lines of a surface Considering an arbitrary point 
m connexion with the complex, the complex hncs which - . 

pass through the point form a cone considering a plane 

in connexion with it, the complex hnes which he in the plane envelop 
a curve It is easy to see that the class of the curve is equal to 
the order of the cone, m fact each of these numbers is equal to the 
number of complex lines which he in an arbitrary plane and pass 
through an arbitrary point of that plane, and we then say order 
of complex = order of curve, rank of complex — class of curve 
— order of cone class of complex — class of cone It is to be 
observed that, while for a congruence there is in general a surface 
having the congruence lines for bitangen^s, for a complex there is 
not m general any surface having the complex lines for tangents, 
the tangent lines of a surface are thus only a special form of complex 
The theory of complexes first jirtsented itself in the researches 
of Malus on systems of rays of light m connexion with double 
refraction 

15 The analytical theory as well of congruences as of complexes 
is most easily carnetl out by means of the six co-ordmates of a hne 
VIZ there arc co-ordinates (a, 6, c, /, g, h) connected by the equation 
af bg ch ^ o, and therefore such that the ratios a b c f g h 
constitute a system of four arbitrary parameters We have thus 
a congruence of the order n represented by a single homogeneous 
equation of that order (*}a, r, /, g, A)** *= o between the six 
CO ordinates two such relations determine a congruence But we 
have in regard to conmences the same difficulty as that which 
presents itself in regard to curves in space it is not every congru 
ence which can be represented completely and precisely by two such 
equations (see Geometry § Line) 

The hnear equation (*0a, b, c, /, g, k) =0 represents a congruence 
of the first order or linear con^uence, such congruences are mter- 
osting both in geometry and in connexion Avith the theory of forces 
acting on a n^d body 

Curves of Curvature Asymptotic Lines 

16 The normals of a surface form a congruence In any con- 
gruence the hnes consecutive to a given congruence hne ao not 
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m general meet this line, but there is a dclerminate number of 
consecutive Imca which do meet it, or, attendmg for the moment 
to onlj one of these, s ly the congruence hne is met by a consecutive 
congruenre-hne In particular^ each normal is met by a consecutive 
normal, this again is met by a consecutive normal, and so on 
That IS, we have a singly infinite system of normals each meeting 
the consecutive normal, and so forming a torse, starting from 
different normals successively, we obtain a singly infinite system 
of such torses But each normal is in fact met by two consecutive 
normals, and, using m the construction fiist the one and then tlie 
other of these, wc obtain two singly infinite systems of torses 
each inttrscctiug the mven surface at right angles In othtr 
words, if in place of the normal wo consider the point on the 
surface wc obtain on the surface two singly infinite systems of 
curves such that for any curve of iitlier system the normals at 
consecutive points mtcrsect each other, moreover, for each 
normal the torses of the two systems intersect each other at 
right angles, and therefore for each point of the surface the curves 
of the two systems intersect each other at right angles The two 
systems of curves arc said to be the curves of curvature of the 
surface 

The normal is met bv the two consecutive noimals m two points 
which arc tin centres of curvature for the point on the surface, 
those he either cm the same side of the point or on opposite sides, 
and the surface has at the point in <iuestion like curvatures or 
oppo'.ite curvatures m the two eases respectively (see above, 
pir 4) 

17 In immediate connexion with the curves of curvature we 
have the so-called asymptotic curves (Haupt-tangentenhmen) 
The tangent plane at a ixunt of the surface cuts the surface in a 
curve having at tliat point a node Thus we. have at the point 
of the surface two directions of passage to a consecutive point, 
or, say, two elements of arc, anel, passing along one of these to 
the consecutive point, and thcncc to a consecutive ^>oint, and so 
on, we obtain on the suiface a curve Shirting successively from 
different points of the surface wc thus obtain a singly infinite 
system of curves or, using first one and then the other of the two 
directions, wc obtain two singly infinite systems of curves, wlueli 
arc the curves abov^e refened to The two curves at any point 
arc equally inclined to the two curves of curvature at that point, 
or — what is the same tiling — tlie sunph meutary angles formed by 
tlie two asymptotic lines are bisecUd by the t\\o curves of curvature 
In the case of a quadric surface tlic asymptotic curves are the two 
systems of lints on the surface 

Geodetic Lines 

18 A ge*o(letic line (or curve) is a shortest curve on a surface, 
more accurately, the element of arc between two consecutive 
points of a geodetic hne is a shortest arc on the surface We are 
thus led to the fundamental property that at each jicint of the 
curve the osculating plane of Uic curve passes through the normal 
of the surface in other words, any two consecutive arcs PP\ P P" 
are tn piano witb the normal at P' Starting from a given point 
P on the surface, we have a singly infinite system of geodetus 
proceeding along tlio surface in the direction of the several tangent 
lines at tlie point P, and, if tlie direction PP' is given, the property 
gives a construction by successive elements of arc for the required 
geodetic me 

Considering the geodetic lines which proceed from a given xioint 
P of the surface, any particular geodetic line is or is not again 
intersected by the consecutive generating line, if it is thus mter- 
sected, the generating hne is a shortest line on the surface up to, but 
not beyond, the point at which it is first intersected by the con- 
sccutave generating line, if it is not intersected, it continues a 
shortest line for the whole course 

In the analytical theory both of geodetic hncs and of the curves 
of curvature, and m other parts of the theory of surfaces, it is very 
convenient to consider the rectangular co-ordinates x y, z of a poiiH 
of the surface as given functions of two independent paramoteis 
p q, the form of these functions of course determines the surface, 
smee by the elimination of p, q from the three equations we obtain 
the equation in the co-ordinates x y, z We have for the geodetic 
lines a diflerential equation of the second order between p and q, 
the general solution contains two arbitrary constants, and is thus 
capable of representing the geodetic Imc which can be drawn from 
a given pomt in a given direction on the surface In the case of 
a quadric surface the solution involves hyperclhptic integrals of 
the first kind, depending on the square root of a scxtic function 

Curvilinear Co ordinates 

19 The expressions of the co-ordinates x, y, z in terms of p q 
may contain a parameter r, and, if this is regarded as a given con- 
stant, these expressions will as before refer to a pomt on a given 
surface But, vt f q, r are regarded as three independent para- 
meters X, y z will be the co ordinates of a point in space deter- 
minod by means of the three parameters p q fy these parameters 
are said to be the curvibnear co-ordinates, or (in a generalized sense 
of the term) dimply the co-ordinates of the point We arrive other- 
wise at the notion by taking p, r each as a given function of 


X, y z, say we have p =3 f^{x y z) q ^ f^{r y z) r ~ fJx y z) which 
equations of course lead to expressions for p, q, r each as a function 
01 X y z The first equation determines a singly infinite sot of sur- 
faces for any given value of p we have a surface , and similarly the 
second and third equations actermine each a smgly mfinite set of 
surfaces If, to fix the ideas /j /g /g are taken to denote each a 
rational and integral function of x y, z, then two surfaces of the 
same »et will not intersect each other and through a given point 
of space there will pass one surface of each set, that is, the point 
will be determined <is a point of intersection of three surfaces be- 
longing to the three sets respectively , moreover, the whole of space 
will be divided by the three sets of surfaces into a triply infinite 
system of elements, each of them being a parallelepiped 


Orthotomic Surfaces Parallel Surfaces 

20 The three sets of surfaces may be such that the three surfaces 
through any point of space whatever intersect each other at right 
angles, and they are in this case said to be orthotomic The term 
curvilinear co-ordinalcs was almost appropriated by Lame, to whom 
tius theory is chiefly due to the case in question assuming that 
the equations f -= /i(z y z), q f {x, y z) r = f^{x, y z) refer to a 
system of orthotomic surfaces we have in the restricted sense 
p q r SiS the curvilinear co ordinates of the point 

An interesting special case is that of confocal quadric surfaces 
The general equation of a surface confocal with the ellipsoid 

^ ^ = I -I- -f — — I » and, if in this 

a- b- a- + 0 fc- -h 0 4- 0 

equation we consider x y, z as givtn wc have for 0 a cubic equation 
with three real roots p q r and thus we have through the point 
three real surfaces, one an ellipsoid, one a hyperboloid of one sheet 
and one a hyperboloid of two sheets 

21 The thcoiy is connected with that of curves of curvature 
by Dupin's theorem Thus in any system of orthotomic surfaces 
each surface of any one of the three sets is intersected by the 
surfaces of the other two sets in its curves of curvature 

22 No one of the three sets of surfaces is altogether arbitrary 
in the equation p /j(z, y z), is not an arbitrary function of x y z 
but It must satisfy a certain partial differential equation of the third 
order Assuming that p has this value wc liave q =* f^{x y z) 
and r = f^{x y z) determinate functions of x y z such that the three 
sets of surfaces form an orthotomic system 

23 Starting from a given surface, it has been seen (par 16) 
that the normals along the curves of curvature form two systems 
of torses intersecting each other, and also the given surface at right 
angles But there arc intersecting the two systems of torses at 
nght angles, not only thf given surface, but a singly infinite system 
of surfaces If at each point of the given surface we measure oft 
along the normal one and the same distance at pleasure, then the 
locus of the points thus obtained is a surface cutting all the normals 
of th*^ given surface at nght angles or, in other words having the 
same normals as the given surface, and it is therefore a parallel 
surface to the given surface Hence the singly infinite system of 
parallel surfaces and the two singly infinite systems of torses form 
together a set of orthotomic surfaces 


The Minimal Surface 

24 This IS the surface of minimum area — more accurately, a 
surface such that for any indefinitely small closed curve which can 
be drawn on it round any point, the area of the surface is less than 
it IS for any other surface whatever through the closed curve It 
at once follows that the surface at every point is concavo convex , 
for, if at an}” point this was not the case, we could, by cutting th( 
surface by a plane, describe round the pomt an indefinitely small 
closed plane curve, and the plane area within the closed curve 
would then be less than the area of the element of surface within 
the same curve The condition leads to a partial differential 
equation of the second order for the determination of the minimal 
surface considering z as a function of x, y, and writing as usual 
p, q, f, s, t for the first and and second differential coefficients oi 
z in regard to x, y respectively, the equation (as first shown by 
Lagrange) is (i -f q^)Y — zpqs -f (i -f p^)t — o, or, as this may also 

be written, € ^ .. . 9 . -f .f — — _ = o The general 

dy Vi + pa -}. q^ dx Vi -f p- ^ 

integral contains of course arbitrary functions, and if we imagine 
these so determined that the surface may pass through a given 
closed curve, and if moreover there is but one minimal surface 
passing through that curve wt have the solution of the problem 
of finding the surface of minimum area within the bame curve 
The surface continued beyond the closed curve is a mmimal sutface 
but it IS not of necessity or in general a surface of minimum area 
for an arbitrary bounding curve not wholly included within the 
given closed curve It it is hardly necessary to remark that the 
plane is a minimal surface, and that if the given closed curve is 
a plane curve, the plane is the proper solution, that is the plane 
area within the given closed curve is less than the area for any other 
surface through the same curve The given closed curve is not 
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of necessity a single curve it may be, for instance, a skew polygon 
of four or more sides 

The partial differential equation was dealt with in a very 
remarkable manner by Riemann From the second form given 

above it appears that we have = a complete diffe- 

rential or, putting this = we introduce into the solution a vari- 
able C, which combines with z in the forms ^ ± iC ~ *) 

The boundary conditions have to be satisfied by the determination 
of the conjugate vanables rj, ij' as functions of z 1(, z or, 

say, of Z, Z' respectively, and by writing S S' to denote ;r -f ty 
jr — ty respectively Riemann obtains finally two ordinary differ- 
ential equations of the first order in S, S\ rf, rf', Z, Z\ and the 
results are completely worked out in some very interesting fecial 
cases (A Ca ) 

Part II 

We proceed to treat the differential geometry of surfaces, a 
study founded on the consideration of the expression of the lineal 
element in terms of two parameters, w, 

ds^ = Edu^ 4- 2Edudv -f Odv^, 

u = const, V — const, being thus systems of curves traced on 
the surface This method, which may be said to have been 
inaugurated by Gauss in his classical paper published in 1828, 
Disquisthones generales circa superficies curvas, has the great 
advantage of dealing m the most natural way with all questions 
connected with geodetics, geodetic curvature, geodetic circles, 
&c — in fact, all relations of lines on a surface which can be 
formulated without reference to anything external to the 
surface All such relations when deduced for any particular 
surface can be at once generalized in their application, holding 
good for any other surface which has the same expression for 
Its lineal element, e g relations involving great circles and 
small circles on a sphere furnish us with corresponding relations 
for geodetics and geodetic circles on any synclastic surface of 
constant specific curvature 

I Gauss begins by introducing the conception of the mtegral 
curvature (curvalura tntegra) of any portion of a surface This 
he defines to be the area of the corresponding portion of a sphere of 
unit radius traced out by a radius drawn parallel to the normal at 
each point of the surface, t e it is yT' ds/RR' where H R' are the 
pnncipal radii of curvature The quotient obtained by dividmg 
the integral curvature of a small portion of the surface round a 
point by the area of that portion that is i/RR', he naturally calls 
the measure of curvature or the specific curvature at the point in 
question He proceeds to establish his leading proposition, that this 
specific curvature at any point is expressible in terms of the E, h 
and G which enter into the equation for the hncal clement to- 
gether with their differential coefficients with respect to the variables, 
u and V ; 

It is desirable to make clear the exact significance of this theorem 
Of course, for any particular surface the curvature can be expressed 
in an indefinite variety of ways The speciality of the Gaussian 
expression is that it is deduced in such a manner as to hold good 
for all surfaces which have the same expression for the lineal clement 
The expression for the specific curvature, which is m general 
somewhat elaborate, assumes a very simple form when a system 
of geodetics and the system of their orthogonal trajectories are 
chosen for the parameter curves, the parameter u being made the 
length of the arc of the geodetic measured from the curve u = o 
selected as the standard If this be done the equation for the 
lineal element becomes ds® = rfu® + P^^dv^, and that for the specific 
curvature (RR^)-^ — PJ d^P jdu^ By means of this last ex- 

pression Gauss then proves that the integral curvature of a triangle 
formed by three geodetics on the surface can be expressed in terms 
of its angles, and is equal toA-f-B-fC — ir 

This theorem may be more generally stated — 

The integral curvature of any portion of a surface = 2ir — 'Xdi 
round the contour of this portion, where d% denotes the angle of 
geodetic contingence of the boundary curve The angle of geodetic 
contingence of a curve traced on a surface may be defined as the 
angle of intersection of two geodetic tangents drawn at the ex- 
tremities of an element of arc an angle which may be easily proved 
to be the same as the projection on the tangent plane of the ordi 
nary angle of contingence The geodetic curvature, p ^ is thus 
equal to the ordinary curvature multiplied by cos a, ^ being the 
angle the osculating plane of the curve makes with the tangent 
plane 

Gauss's theorem may be established geometrically in the following 
simple manner If we draw successive tangent planes along the 
curve, these will intersect in a system of lines, termed the conjugate 
tangents forming a developable surface If we unroll this develop- 
able then di — d$ — drj/, where dt is the angle of geodetic con- 
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tingence, de the angle between two consecutive conjugate tangents 
^ the angle the conjugate tangent makes with the curve fherc- 
fore, as ijf returns to its original value when we integrate round the 
curve, we have xdt == 'ide This equation holds for both the 
curve on the given surface and the representative curve on the 
sphere But the tangent planes along these curves being always 
parallel their successive intersections are so also, therefore is 
the same for both, consequently for the curve on the surhice 
= Xrfi for the representative curve on the sphere Hence integral 
curvature of curve of surface - area of representative curve on 
sphere, 

= 2ir — "idi on sphere by spherical geometry, 

— a*' — for curve on surface 

A useful expression for the geodetic curvature of one of the curves 

V — const, can be obtained If a curve receive a small displacement 
on any surface so that the displacements of its two extremities 
are normal to the curve, it follows, from the calculus of variations, 
that the vanation of the length of the curve ^ jp >5nrf<; where p-^ 
is the geodetic curvature, and 5 m the normal compont nt of the dis- 
placement at each point Applying this formula to om of the 

V curves we find 

—\{dPldu)hudv — 5 length of curve = 5^-1 huX^dv 

and as 5 « is the same for all points of the curve, = P-'^dPJdu 

We can deduce immediately from this expression Gauss's value 
for the specific curvature For applying his theorem to the quadri- 
lateral formed by the curves u v v^, and remembering that 
Idi along a geodetic vanishes, we have 

I (RR') -’PdMdv =i — for curve BC — l4t for curve DA 

! = — for curve BC -f- 2p * ^ds for curve AD, 

= - [L f^Pdv for curve BC + ^Pdv for curve AD, 

I P du JP du 

- 

therefore passing to the limit P/RR' =: — dl^Pfdu^ 

Gauss then proceeds to consider what the result will be if a surface 
be deformed m such a way that no lineal element is altered It is 
easily seen that this involves that the angle at which tw o curves on 
the surface intersect is unaltered by this deformation, and since 
obviously geodetics remain geodetics, the angle of geodetic contin- 
gence and consequently the geodetic curvature are also unalter^i 
It therefore follows from his theorem that the mtegral curvature of 
any portion of a surface and the specific curvature at an> point are 
unaltered by non extensional deformation 

Geodetics and Geodetic Circles 

A geodetic and its fundamental properties are stated in Part I , 
where it is also explained in that article within what range a geodetic 
possesses the property of being the shortest path betw cen two of its 
points The determination of the geodetics on a given surface 
depends upon the solution of a differential equation of the second 
order The first mtegral of this equation, when it can be found for 
anv given class of surfaces, gives us the characteristic property of 
the geodetics on such surfaces The following are some of the well- 
known classes for which this integral has been obtained (i) quad- 
rics, (2) developable surfaces, (3) surfaces of revolution 

I Quadrics — Several mathematicians about the middle of the 
19th century made a special study of the geometry of the lines of 
curvature and the geodetics on quadnes and were rewarded by the 
discovery of many wonderfully simple and elegant analogies between 
their properties and those of a system of con focal conics and their 
tangents in piano As explained aliove the lines of curvature on a 
quadne are the systems of orthogonal curves formed by its inter 
section with the two systems of confocal quadnes Joachimsthal 
showed that the interpretation of the first mtegral of the equation 
for geodetics on a central quadne is that along a geodetic pT> = con 
stant (C), p denoting the perpendicular let fall from the centre on 
the tangent plane, and D the semidiameter drawn parallel to the 
element of the geodetic, the envelope of all geodetics having the same 
C being a Imc of curvature In particular, all geodetics passing 
through one of the real umbilics (the lour points where the mdicatrix 
IS a circle) have the same C 

Michael Roberts pointed out that it is an immediate consequence 
of the equation pP> = C that if two umbilics, A and B (selecting 
two not diamctncally opposite) be joined by geodetics to any point 
P on a given line of curvature, they make equal angles with such line 
of curvature and consequently that as P moves along a line of 
curvature either PA 4 * PB or PA — PB remains constant Or 
conversely that the locus of a point P on the surface for which the 
sum or difference of the geodetic distances PA and PB is constant, 
IS a Ime of curvature It follows that if the ends of a string be 
ffistened at the two umbilics of a central quadric and a style move 
over the surface keeping the stnng alw^ays stretched it will desenbe 
a line of curvature 

Another stnkmg analogue is the following As, in piano, if a 
variable point or an ellipse be loincd to the two foci S and H, 
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tan ^PSH tan iPHS— const and for the hyperbola tan ^ PS H/tan 
iPHS" const, so for a line of curvature on a central quadric, if P 
be jointxl to two uxnbilics S and H by goodetics, either the product 
or the ratio of the tangents of JPSH and IPHb will be constant 

Chasles proveil that if an ellipse be intersected in the point A by a 
confocal hyperbola, and from any point P on the hyperbola tangents 
PT, PT' bo drawn to the eUipse, then the difierence of the arcs of 
the eUipse TA T'A — the difierence of the tangents PT, PT', and 
subsequently Graves showed that if from any point P on the outer 
of two conUxuil ellipses tangents be drawn to the inner, then the 
excess of the sum of the tangents PT PT' over the mtcrcepted arc 
TT' IS constant Precisely the same theorems hold for a quadric 
replacing the confocals by lines of curvature and the rcctihneal 
tangents by geodetic tangents Hart still further developed the 
analogies witli confocal conics and estabhshed the following If 
a geodetic polygon circumscribe a hne of curvature, and all its 
vertices but one move on lines of curvature, this vertex will also 
describe a hne of curvature and when the lines of curvature all 
belong to the same system the perimeter of the polygon will be 
constant 

2 Geodetios on Developable Surfaces — On these the gcodetics are 
the curves which become right lines when the surface is unrolled into 
.1 plane From this property a first integral can be immediately 
tleduccd 

3 Geodetics on Surfaces of Revolution — In all such the geodetics 
are the curves given by the equation r sm ^ — const, r being the 
perpendicular on the axis of revolution, the angle at which the 
curv e crosses the meridian 

The general problem of the determination of geodetics on any 
surface may be advantageously treated in connexion with that of 
‘ parallel curves By ‘ parallel ” curves are meant curves whose 
geodetic distances from one another are constant -m other words 
the orthogonal trajectories of a system of geodetics In applying 
this method the determination of a system of parallel curves comes 
fir^t and tht determination of the geodetics to which they are 
orthogonal follows as i deduction If </>(m v) = const be a system of 
parallel curves it is shown that must satisfy the paitial differential 
equation 

If 0 (« V a) = const be a system of parallel curves satisfying this 
equation, then dtpjda — const is proved to represent the orthogonal 
geodetics The same method enables us to establish a result first 
arrived at b> Jacobi that whenever a first integral of the differential 
equation for geodetics can be found the final integral is always 
reducible to quadratures In this method 0 corresponds to the 
characteristic function m the Hamiltonian dynamics the geodetics 
being the paths of a particle confined to the surface when no 
extraneous forces arc in action 

The expression for the lineal clement on a quadric in elliptic 
co-ordinate*s suggested to LiouviUe the consideration of the class 
of surfaces for which this equation takes the more general form 
(U — V)(U,^w2 -f where U U, are functions of u and 

V, Vj functions of v and shows that, for this class the first integral 
of the equation of the parallels is immediately obtainable, and hence 
that of the corrcspontimg geodetics It is to be remarked that for 
this more general class of surfaces the theorems of Chasles and Graves 
giv cn above will also hold good 

Geodetics on a surface corresponding to right lines on a plane the 
question arises what curves on a surface should be considered to 
correspond to plane circles There are two claimants for the posi 
tion first, the curves described by a point whose geodetic distance 
from a given point is constant, and, second the curves of constant 
geodetic curvature 

On certain surfaces the curv cs which satisfy one of these conditions 
also satisfy the other, but in general the two curves must be carefully 

distinguished The pro 
perty involved m the 
second definition is more 
intiinsic and we shall 
therefore, following Liou- 
viUe call the curves pos- 
sessing it geodetic circles 
It may be noted that 
geodetic circles except 
on surfaces of constant 
specific curvature do not 
return back upon them- 
selves like circles tn piano 
As a particular instance 
a geodetic on an ellipsoid 
(which is, of course, a 
geodetic circle of zero 
curvature), starting from 
an umbiliq, when it retunis again, as it does to that umbilic, makes 
a finite angle with its original starting position As to the curve 
described by a point whose geodetic distance from a given centre 
IS constant, Gauss showed from the fundamental property of a 


geodetic that this curve resembles the plane circle in being every 
where perpendicular to its radius In the same wray it holds 
that the curve described 
by a point the sum (or 
I difference) of whose geo- 
I detic distances from two 
given ^mts (foci) is con- 
stant, resembles the plane 
clhpsc (or hyperbola) m the 
property that it bisects at 
every point the external 
(or internal) angle between 
the geodetic focal radii 
and as a consequence 
that the curves on any sur- 
face answering to confocal 
ellipses and hyperbolas 
intersect at right angles 
The equation for the lineal 
element enables us to dis 
cuss geodetic circles on sur- 
faces of constant specific 
curvature , for we have 
seen that if we choose as 
parameters geodetics and 
their orthogonal trajecto- 
ries, the equation becomes 
ds^—du--\-P^du^^ and since 
(RR')-* = - R-'^d^Rfdu^ 
and here (RR')-i ~ ± a \ 
it foUows P = A cos ua-' -f- 
B sm ua-^ or P — A cosh ua-^ -f B sinh wa-’ according as the 
surface is synclastic or anticlastic If a geodetic circle (curva- 
ture A*) be chosen 
for the starting curve 
« = o, and if V be made 
the length of the arc OY 
intercepted on this circle 
by the curve v ^ const 
(see fig i) then A and B 
can be proved to be inde- 
pendent of u and P — 
cos ua-^ for 
a synclastic surface P = 
coshwa-^ -h^^'^sinhwa** 
for an anticlastic sur- 
face It follows from 
the expression for the 
geodetic curvature p - * » 

P^^dP/du that in both 
classcs^bf surfaces all the 
other orthogonal curves 
u = const will be geo- 
detic circles It also 
appears that on a syn- 
ciastic surface of con- 
stant specific curvature 
all the geodetics normal 
to a geodetic circle converge to a point on either side as on a sphere, 
and can be described with a stretched string taking either of these 
points as centre, the length of the string being a tan-^ ak ^ (see 
fig 2) These normals will be all cut orthogonally by an equator, 
that IS by a geodetic circle 
of zero curvature 

For anticlastic surfaces, 
however, we must dis- 
tinguish two cases If the 
curvature of the geo- 
detic circle > a ' the geo- 
detic normals meet in a 
point on the concave side 
of the geodetic circle and 
can be described as on the 
synclastic by a stretched 
string, the length of the 
string being a tanh-^ ah - 1, 
but in this case the geo- 
detic normals have no 
equator (see fig 3) If 
on the other hand the 
curvature of the geodetic 
circle be < a- ^ the nor- 
mals do not meet on cither 
side but do possess an 
equator, and at this equa- 
tor the geodetic normals 
come nearer together than they do anywhere ©Iso (see fig 4) 

On a synclastic surface of constant specific curvature a ® two near 
geodetics proceedmg from a point always meet again at the geodetic 




Fig 2 





SURFACE 


distance wa, and more generally for any synclastic surface whose 
specific curvature at every point lies between the limits a-** and 
two near geodetics proce^ing from a point always meet agam at a 
geodetic distance intermediate in value between ira and wb On an 
anticlastic surface two near geodetics proceeding from a point never 
meet again 

Representat on of Figures on a Surface by Corrapondtng Figihes on a 
Plane , Theory of Maps 

The most valuable methods of effecting such representation are 
those in which small figures are identical in shape with the figures 
which they represent This jiroperty is known to belong to the 
representation of a spherical surface by Mercator’s method as well as 
to the representation by stereographic projection The problem of 
effecting this “ conformable ” representation is easily seen to be 
equivalent to that of throwing the expression for the lineal element 
into what is known in the theory of heat conduction as the isothermal 
form ds- — \{du^ + diP), for we have then only to choose for tlu 
representative point on the plane that whose rectangular co-ordinates 
au A — y = A curious investigation has been maile b> 
Beltrami — when is it possible to represent a surface on a plane in 
such a wav that the geodetics on the surface shall correspond to the 
right lint s on the plane (as, for example, holds true when a spherical 
surface IS projected on a plane by lines through its centre) ? He has 
provi d that ihc only class of surface for which such representation is 
possible IS the class of uniform specihc curvature 

Just as the intrinsic properties of a synclastic surface of uniform 
specihc curvature arc reducible to those of a particular surface of 

this typ( , i e the sphere, so we can 
deal with an anticlastic surface of 
constant specific curvature, and 
reduce its properties to a particular 
anticlastic surface A convenient 
surface to study for this purpose is 
that known as the pseudosphere, 
formed by the revolution of the 
tractrix (an involute of the caten- 
ary) round its base (see fig 5) 
Its equations are r a sm 
z == a(cos <p -f log tan ^<l>) This 
surface can be conformably repre 
sented as a plane map by choosing 
x' — w where w is the longitude of the point and y' — rt/sin <p 
It will then be found that ds = ads'fy', whtre ds hncal clement on 
the surface, ds' = same on the map It easily appears that ffeodctic 
circles on the surface arc represented by circles on the map, the angle 
fj/ at which these circles cut the base depending only upon the 
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Fig 6 

curvature of the geodetic circle, cos ij/ being equal to p"* As a 
paiticular case it follows that the geodetics on the surface are 
represented by those special circles on the map whose centres lie on 
the bisc (see fig 6) The geodetic distance between two points P 
and Q on the surface is represented by the logarithm of the anhar- 
monic function AP'BQ', where P'Q' are the representing points on 
the map, A B the points in which the circle on the man which passes 
through P' and Q' and lias its centre on the base cuts tne base The 
perimeter (/) of a geodeLo circle of curvature p-^ turns out to be 
27rap/;^(«“ — and its area (/p-‘ — 2ir)a“ The geometry of coaxal 
circles tn piano accordingly enables us to demonstrate anew by means 
of tlu pscudosphere the properties which we have shown to hold 
good in all anticlastic surfaces of constant curvature Thus the 
system of geodetics cutting orthogonally a geodetic circle C will be 
represented on the map by circles having their centres on the base, 
and cutting a given circle C' orthogonally, t e by a coaxal system of 
circles Wc know that the other orthogonal trajectories of this last 
system are another coaxal system, and therefore, going back to the 
pscudosphere, wc karn tliat if a system of geodetics be drawn normal 
to a geodetic circle, all the orthogonals to this system are geodetic 
circles It IS to be noted that while every point on the surface has 
its representative on the map the converse does not hold It is 
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only points lying above the line y' = a which have their prototypes 
on the surface, the portion of the plane below this Imc not answering 
to any real part of the surface U we take any curve C' on the map 
crossing this hnc, the part of the curve above this Une has as its 
prototype a curve on the surface When C' reaches this line, C 
reaches the circular base of the pseudospherc, and there terminates 
abruptly The distinction between the two cases of a geodetic circle 
with curvature greater and one with curvature less than a-' also 
comes out clearly For if curvature of the map circle C' 

lies entirely above the base, and the coaxal system cutting C' ortho- 
gonally passes through a real point , therefore C has a centre If 
curvature of C -- a “ * the map circle C' intersects the base, the coaxal 
^stem cutting C' orthogonally dots not intersect m a real point, and 
C has accordingly no centre It is of mtcrtst to examme m what way 
a pseudospherc differs from a plane as regards the behaviour of 
parallel lines If on a plane a ceodetxc AB (tea. right Ime) be taken, 
and another geodetic constantly pass through a jiomt P and revolve 
round P, it will always meet AB in the point except in the particular 
position On the pscudosphere, if we carry out the corresponding 
construction, the iiosition of the non-intcrsecting geodetic is not 
unique, but all geodetics drawn within a certain angle fail to meet the 
geodetic AB 

Minimal Surfaces 

From the definition given in Part I readily follows the well- 
known property of these surfaces — that the two principal curvatures 
arc at every point of such a surface equal and opposite For 
familiar instances of the class we have the surface formed by the 
revolut on of a catenary round its base called by French mathema 
iicians the alyss6idc, and the nght conoid, z ^ a tan - ' iyfx), formed 
by the successive edges of the steps of a spiral staircase Monge 
succeeded in expressing the co-ordinates of the most general minimal 
surface m two parameters, and m a form in which the vanables are 
separated The separation of the vanables in the expression signifies 
that every minimal surface belongs to the class of surfaces which can 
be generated by a movement of translation of a curve Enneper 
has thrown the expression for the co-ordinates into the follo%Mng 
convenient forms 

^ iy(i - ur)t{u)du f \f{i - v-)<p[v)dv, 
y = + u-)f{u)du - lif{i -h v^<i>{v)dv, 

z zzijuf{u)du 4- Jv(p{v)dv 

It is notcwortliy tliat the expression for the lineal element on a 
minimal surfaee assumes the isothermal form dP — \{du^ -f dv^ — (i) 
when the curves u — const, v = const arc so chosen as to be the hncs 
of curvature and (2) when they are chosen to be the lines in which 
the surface is intersected by a system of parallel planes and the 
orthogonal trajectories of these lints It is easily proved that a 
minimal surface possesses the property of being conformable to its 
spherical representation For since the indicatnx at every point is 
a rectangular hyperbola, tlie angle between the elements of two 
intersecting curves = angle between their conjugate tangents, but 
tlus — angle between conjugate tangents to representative curves on 
sphere — angle between these curves themselves 

The problem of finding a minimal surface to pass through a gi\ en 
curve in space, known as Plateau’s problem, possesses an exceptional 
interest from the circumstance that it can be always exhibited to the 
eye m the following way by an actual phy sical experiment Dip a 
^v iro having the form of the given curv c in a soap bubble solution, and 
tl»e film adhering to the wire when it is withdrawn is the surface 
required Tins is evident, since from the theory of surface tension 
we know that a very thin film must assume that form for which the 
area of its surface is the luivSt possible The same theory also fur- 
nislies us witli an elementary proof of the charactenstic property 
that the sum of the curvatures is c\ cry where zero, inasmuch as the 
normal pressure on the film, here zero, is known to be proportional to 
the surface tension multiplied by the sum of the curvatures 

Riemann, adopting a method depending upon the use of the com- 
plex variable, has succeeded in solving Plateau’s problem for several 
interesting cases, eg when the contour consists of three infinite 
right lines, 2® when it consists of a gauche quadrilateral, and 3® when 
it consists of any two circles situated m parallel planes (For Lie's 
investigations in this domain, set Groups, Theory of ) 

Non-extensional Deformation 

We have already explained what is meant by this term It is a 
subject to which much study has been devoted, connc*cting itself, as 
it does, with the work of Gauss m pure geometry on the one hand 
and with the theory ot elasticity on the other Several questions 
have been opened up (i) What are the conditions which must be 
fulfilled by two surfaces such that one can be ‘ deformed ” so as to 
fit on the other? (2) What instances have wc of known surfaces 
applicable to one another? (3) What surfaces are applicable to 
themselves? (4) In regard to infinitely small deformations, what 
are the differentia^ equations which must be satisfied by the displace 
ments? (5) Under what circumstances can a surface not be 
deformed? Can a closed surface e\ cr be deformed? 

1 Of course if two surfaces are applicable we must be able to get 
two systems of parameter curves u — const, v — const, on the first 


A 
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!:urfacc, and two systems on the second, such that the equation for 
the lineal element, when referred to these, may have an identical 
form for the two surfaces The problem is now to select these corre- 
sponding systems We may conveniently take for the co-ordinate 
n the specific curvature on each surface, and choose for v the function 
du/dn Vkhich denotes the rate of increase of u along a direcbon normal 
to the curve u ~ const Then, since at corresponding fxiints both u 
and z/will be the same for one surface as for the other, if the surfaces are 
ai)plxcable, E, F and G, in the equation ds^ — Edu^ 4- 2Fdudv -f Gdv^, 
must be identical for the two surfaces Clerk Maxwell has put 
the geometrical relation which exists between two applicable 
surfaces in the following way If wo take any two corresponding 
points P and P' on two such surfaces, it is always possible to draw 
tuo elements through P parallel to conjugate semi-diamcters of the 
indicatnx at P, such that the corre‘Sj)Ondmg elements through P' 
shall be parallel to conjugate scmi-diameters of the indicatnx at P' 
The curves made up of ill these elements will divide the two surfaces 
into small parallelograms, the four parallelograms having P as 
common vertex being identical in size and shape with the four having 
P' as vertex Maxwell regards the surfaces as made up m the limit 
of these small parallelograms Now, m order to reneler these sur 
faces ready for application, the first step would be to alter the angle 
betw etn two of the planes of the parallelograms at P, so as to make 
it equal to that between the corresponding planes at P' If this be 
done It is rc*adily seen that all the angles between the other planes at 
P and P", and at all other corresponding pomts, will become exjual 
also The curves which thus Delong to the conjugate systems 
common to the two surfaces may be regarded as lines of bending 

2 \ny surHce of uniform specific curvature, whether positive or 
negative, is apphcable to another surface of the same uniform 
specific curvature in an infinite variety of ways For if we arbi- 
trarily choose two points, O and O', one on each surface, and tv^o 
elements, one through each point, wc can apply the surfaces, making 
O and O' corresponding points and the elements corresponding 
elements This follows from the form of the equation of the lineal 
element, which is for synclastic surfaces ds^ = du^ -f a- sin^ {ua'’'^)dv\ 
and for anticlistic, ds^ — au^ -f sinh^ (ua-^)dv^, and is thcrefori 
id< ntieal foi the two surfaces m question Again, a ruled surface 
m ly evidently be deformtd by first rotating round a generator, the 
portion of the surface lying to one side of this generator, then round 
the consecutive generator, the portion of the suri let Ij ing beyond 
thi^ again, and so on It is clear that m such deformation the 
rectihncar generators in the old surface icmain the rectilinear 
generators in the new but it is interesting to note that two ruled 
surfaces can be constructed which shall be apphcable, yet so that 
the generators will not correspond For, deform a hyperboloid of 
one sheet in the manner described, turning the portions of the surface 
round the consecutive generators of one system, and then deform 
the hyperboloid, using the generators of the other system The 
two surface® so obtained are, of course, applicable to one another, 
yet so tliat their generators do not now correspond Conversely 
Bonnet has shown that, whenever two ruled surfaces arc thus 
applicable, without correspondence of g< nerators, they must bcbotli 
apphcable to the same hyperboloid of one shoe t The alyss^ide is a 
good example of a surface of revolution applicable to a ruled surface, 
m this case the right circular conoid, the generators of the conoid 
coinciding with the meridians of the alyssAide 

3 As instances of surfaces apphcable to themselves wc may take 
surfaces of uniform specific curvature as obviously follow s from the 
reasoning already" given, also surfaces of revolution, inasmuch as 
any such surface can be turned round its axis and still fit upon its 
old position Again, helieoidal surfaces possess this property A 
belicoidal surface means that traced out by a rigid wire, which is 
given a screw motion round a fixed axis or, which comes to the same 
thmg, the surface imide up of a system of helices starting from the 
pomts of a given curve, all iiaving the sai le axis and the same interval 
Dctw een the successive threads The applicability of such a surface 
to itself, if given a screw motion round Ine axis is evident from the 
law of its formation 

4 The possible small variations { v, ( of the pomts of a surface 
when it IS subject to a small incxti nsional deformation arc condi- 
tioned by the equation dxd^ -F dyd-q -| d::d( — o, or making x and y 
the independent variables, 

“Mi + 4) + Mfy + 4 ) = ° 


From this it follows that the three equations must separately 
hold 


dx ~ ^dx dy ~ dx ^ ^dy ^dx dy ^dy 


Accordingly, the determination of a possible small deformation of a 
giv cn surface is reduced to the analytical problem of finding three 
functions ( v C of the variables x and y to satisfy these equations 
Changing the co-ordinates to a and j3 where a — const, 0 const 
are the curves of inflexion on the surface, the solution of the equations 
can be showm to depend upon that of the equation cPwfdadh = \w, 
wht re X J3 a function of a and 0 depending on the form of the surface 
The last equation can be integrated, and the possible deformation 
determined in the case of a sphcncal surface or of any surface of 


uniform specific curvature It is easily shown that if we ha\c 
determined the displacements for any surface S we uan do so for any 
surface obtained from S by a linear transformation of the v vnables 
For let 

x' a^x -f b^y -F c^z -h v ~ + by - tz d 

z' — ay j 1 Lf r 

then the displacements 

I' 4i Ajf-FBjij-FCi^ 17 '= A.J-FB2’?fi ^ A Ujtj-FC ( 

whore Aj Bj, Sic , arc the minors of the determinant [eq c ] will 
evidently satisfy tlie equation 

dx'dl' -F dy'd-)]' -F dz'd{^' 0 

Accordingly tlie known solution for a sphere furnishes us with a 
solution for any quadric Moutard has pointed out a curious 
connexion between the problem of small deformation and tliat of the 
apphcability of two finitely different surf ices 

For if dxd^ -F dydi^ f dzd^ =0, it follows tliat if k be my 
constant, 


\d{x -F H)Y + {d{y + Hf H- [d{z H- AOf“ 
= {d{x ~ \d{z - kQy 


Consequently if we take two surfaces such that for the fir t: 

\ = X \ ~ y hfj X ^ z I /v(, 
and for the second 

X' = x—k^ = y—kn 7' = c 

then 

efX2 + dY^ + dZ^ = (fX'2 -F dY'2 -F 
and therefore the new surfaces arc applicable 

5 Jellctt and Clerk M^ixwell have shown by different incthxl 
that, if a curve on a surface be leld fixed there can In tio -taaij 
deformation except this curve be a curve of inflexion Tlu'. 1 lay be 
also proved thus There can be no aisplaccment of the tan^fcnt plant s 
along the fixed curve for at any point of the curve the geodetic 
curvature cannot alter, bat in present case t ic ordinary curvature 
of the curve is also fixed therefore their ratio is constant so that 
8cos0 = — sin 669 — 0 w’hci'c $ is the angle which the osculating 
plane m ikes with the tangent plane, therefore unless sin 0 = 0 is it 
IS along a curve of inflexion 50 =- 0, am'' therefore the tangent plant 
at each point is unaltered Hence it can be shown that alon " 
the given curv c not only" { 17 ^ vanish, but '^Iso then ^ifienntial 
coefficients of all orders, and therefore no displacement is possible 
The question has been much discussed Can a closed syr cl 'stit 
surface be deformed ? There sec is to be a prevalent opinion 
imongst mathematicians that such oeformation is alwa v s impo'-sible 
but we do not think any unimpeachable den on st ration of this has 
yet been given It is certain that a complete spherical surf e docs 
not admit of inextensivc defon nation, for if it did it \ ould follow 
from Gauss's theorem that the new surface y^ould ha\c a iinifoim 
specific curvature Now, it is not difficult to prove that th< only 
closc<Lsurfacc possessing this pioperty is the sphere itscU provuUd 
that tne surf ices in eiuestion be such that all their tangent pUnes 
he entirely outside them \\\ can then by the m tnovl of 
linear transfomution alreadv given extend the theorem of tho 
impossibility of dclormatioii to anv ellipsoid 

The theorem that a sphere is the only closed surface ot co istant 
specific curvature may we suggest be established bv ms ot 
the following two propositions which hold for integration on any 
closed surface p being the pcqiendicular from the ongui on the 
tangent plam • — 

yy (i/R + i/K') = 2yy /.</s/kk' (O 

Now multiply beith sides of the first equation by the con->^ infc s'^RK 
and subtract the second and we get — 

^/■{(R'/R)! - (R/R')JHrfS ^ffpiilvS - i/R'l)VS = 0 

which is impossible unless R' = R everywhere, since in aeeordanee 
with the proviso p is everywhere positive 

Theorems (i) and. ( 2 ) are deduced by Jellctt by means of the 
calculus of variations in his treatise on that subject They may also 
be very simply proved thus Draw normals to the surface along the 
contours of the small squares formed by lines of curvature and let 
these meet successive parallel surfaces at distances dn, then the 
volume bounded by two parallel surfaces 

- J I {</S tln(i J- + «/K') 

= y<fb{n + J*“(i/K + I/KT + i»VRR') . 

but taking ongin in&ide, tlie perpendiculars let fall from O on a tan- 
gent plane to outer surface ~ p -F « on account of the parallehsm 
of the surfaces Also for outer surface =£?S(i-F«/R)(f-l-w/R'), 
therefore volume in question 

-- +nin){t+nlR')di,-kypdS 



SURGE^SURGERY 


Hence equating coefficients of the powers of n— * 
ff /.(i/R + i/R')<IS ^2//dS, 
ao I // 2 ^<iS/HR' = // (i/R + i/R^rfS 

Ref ei cnees to the original memoirs will be found in Salmon's 
Analytical Geometfy of Three Dimensions, Frost's Solid Geometry and, 
more completely in Darboux's Lemons sur la throne g^n^rale des 
surfaces (J Pu , F* Pu ) 

SURGE, in meteorology, an irregular fluctuation of the 
barometer, extending over a long period (eg a month), m 
contradistinction to the shorter fluctuations, covering two 
or three days, caused by alternating conditions of high and 
low pressure The cause of surges is not understood 

SURGERY (Fr chirurgie, from Gr hand- 

work), the profession and art of the surgeon (chtrufgten)j 
connected specially with the cure of diseases or injuries by 
operative manual and instrumental treatment 

History — Surgery m all countries is as old as human needs 
A certain skill in the stanching of blood, the extraction of arrows, 
the binding up of wounds, the supporting of broken limbs by 
splints, and the like, together with an instinctive reliance on 
the healing power of the tissues, has been common to men 
everywhere In both branches of the Indo-European stock 
surgical practice (as well as medical) reached a high degree of 
perfection at a very early period It is a matter of controversy 
whether the Greeks got their medicine (or any of it) from the 
Hindus (through the medium of the Egyptian priesthood), or 
whether tne Hindus owed that high degree of medical and surgical 
knowledge and skill which is reflected in Charaka (ist century 
A D ) and Su^ruta (2nd century) — commentators of uncertain 
date on the Yajur-Veda — to their contact with Western civiliza- 
tion after the campaigns of Alexander The evidence m favour 
of the former view is ably stated by Wise in the Introduction 
to his History of Medicine Among the Asiatics (London, 1868) 
The correspondence between the Susruta and the Hippocratic 
Collection is closest in the sections relating to the ethics of medical 
practice , the description, also, of lithotomy in the former agrees 
almost exactly with the account of the Alexandrian practice 
as given by Celsus But there are certamly some dexterous 
operations described in Sukuta (such as the rhmoplastic) which 
were of native invention, the elaborate and lofty ethical code 
appears to be of pure Brahmanical origin, and the copious 
materia medica (which included arsenic, mercury, zinc and 
many other substances of permanent value) does not contain a 
single article of foreign source There is evidence also (in 
Arrian, Strabo and other writers) that the East enjoyed a 
proverbial reputation for medical and surgical wisdom at the 
time of Alexander's invasion We may give the first place, 
then, to the Eastern branch of the Indo-European stock in a 
sketch of the rise of surgery, leaving as insoluble the question 
of the date of the Sanskrit compendiums or compilations which 
pass under the names of two representative persons, Charaka 
and Susruta — the dates assigned to these ranging as widely as 
500 years on each side of the Christian era 

The Suhuta speaks throughout of a smgle class of practitioners 
VI ho undertook both surgical and medical cases Nor were 
Hiadu degrees or orders of skill within the 

” “ profession, even lithotomy, which at Alexandria 
was assigned to specialists, was to be undertaken by any one, 
the leave of the raja having been first obtained The only 
distinction recognized between medicine and surgery was in 
the inferior order of barbers, nail-tnmmers, ear-borers, tooth- 
drawers and phlebotomists, who were outside the Brahmanical 
caste ! 

Susruta describes more than one hundred surgical mstruraents, 
made of steel They should have good handles and firm joints be 
well pohshed and sharp enough to divide a hair, they should be 
perfectly clean and kept in flannel in a wooden box They mcluded 
vanous shapes of scalj^ls bistouries lancets scarifiers, saws, bone- 
nippers scissors, trocars and needles There were also blunt hoo^, 
loops probes (including a caustic-holder) directors sounds scoops 
and forceps (for polypi, &c ), as well as catheters, syringes a rectal 
speculum and bougies There were fourteen varieties of bandage 
The favourite form of splmt was made of thm sUps of bamboo bound 


together with string and cut to the length required Wise savs that 
he had frequently used " this admirable splmt " particularly for 
fractures of the thigh humerus, radius and ulna and it was subse 
quently adopted in the English army under the name of the " patent 
rattan-canc splmt " 

Fractures were diagnosed among other signs, by crepitus Dis 
locations were elaborately classified and the differential diagnosis 
given, the treatment was by traction and countertraction circum 
duction and other dexterous manipulation Wounds were di\ ided 
into incised punctured lacerated contused &c Cuts of the head 
and face were sewed Skill in extracting foreign bodies was carried 
to a great height, the magnet being used for iron particles under 
certain specified circumstances Inflammations were treated b^ 
the usual antiphlogistic regimen and appliances, venesection wa'^ 
practised at several other points besides the bend of the ellxiv , 
leeches were more often resorted to than the lancet, cupping also 
was m general use Poulticing fomenting and the like were dont 
as at present Amputation was done now and then notwithstanding 
the want of a good control over the haemorrhage, boiling oil was* 
applied to the stump, with pressure by means of a cup-formed 
bandage pitch being sometimes added Tumours and enlarged 
lymphatic glands were cut out and an arsenical salve applied to the 
raw surfaces to prevent recurrence Abdominal dropsy and hydro- 
cele were treated by tapping with a trocar, and varieties of hemi.i 
were understood omental hernia being removed oy operation on thi 
scrotum Aneurisms were known, but not treated, the use of the 
ligature on the continuity of an artery as well as on the cut end o 
it in a flap is the one thing that a modem surgeon will miss somewhat 
noticeably in the ancient surgery of the Hindus, and the reason of 
their backwardness in that matter was doubtless their want ot 
familiarity with the course of the arteries and with the arterial circu 
lation Besides the operation already mentioned the abdomen was 
opened by a short incision below the umbilicus slightly to the left ot 
the middle hne for the purpose of removing intestinal concretions 
or other obstruction (laparotomy) Only a small segment of the 
bowel was exposed at one time, the concretion when found vvas 
removed the intestine stitehed together again, anointed with ghee 
and honey and returned into the cavity Lithotomy was practised 
without Uic staff 1 here was a plastic operation for the restoration 
of the nose the skin being taken from the check adjommg and the 
vascularity kept up by a bridge of tissue The ophthalmic surgery 
included extraction of cataract Obstetric operations were various 
including caesarean section and crushmg the foetus 

The medication and constitutional treatment in surgical casvs 
were in keeping with the general care and elaborateness of their 
practice, and with the copiousness of their materia medica Oint- 
ments and other external apphcations had usually a basis of ghee (or 
clanfied butter), and contained, among other things, such metals as 
arsenic zinc copper, mercury and sulphate of iron For every 
emergency and every known lorm of disease there were elaborate 
and minute directions in the ^dstras which were taught bv the 
j physician priests to the young aspirants Book-learning was 
I considered of no use without experience and manual skill in opera 
tions, the ditferent surgical operations were shown to the student 
upon wax spread on a board, on gourds, cucumbers and other soft 
fruits , tapping and puncturing were practised on a leathern bag filled 
with water or soft mud, scarifications and bleedmg on the fresh 
hides of animals from which the hair had been removed , puncturing 
and lancing upon the hollow stalks of water-lihes or the vessels of 
dead animals, bandagmg was practised on flexible models of the 
human body, sutures on leather and cloth, the plastic operations 
on dead animals, and the application of caustics and caiitenes on 
living animals A knowledge of anatomv was held to be necessary 
but it does not appear that it was systematically acquired by dissec- 
tion Superstitions and thcurgic ideas were diUgenUy kept up so as 
to impress the vulgar The whole bodv of teaenmg itself the slow 
growth of much close observation and profound thinkuig during the 
vigorous penod of Indo- Aryan progress was given out in later times 
as a revelation from heaven and as resting upon an absolute 
authority Pathological pnnciplcs were not wanting, but thev were 
denved from a purelv arbitrary or conventional physiology (wind 
bile and phlegm) , and the whole elaborate fabric of rules and direc 
tions great though its utility must have been for many generations 
was without the quickenmg power of reason and freedom, and became 
mevitablv stiff and decrepit 

The Chinese appear to have been far behind the Hindus in 
their knowledge of medicine and surgery, notwithstanding 
that China profited at the same time as Tibet by ettaese 
the missionary propagation of Buddhism Surgery 
in particular had hardly developed among them beyond the 
merest rudiments, owing to their religious respect for dead 
bodies and their unwillingness to draw blood or otherwise 
interfere with the hvmg structure Their anatomy and physio- 
logy have been from the earliest times unusually fanciful, and 
then* surgical practice has consisted almost entirely of external 
applications Tumours and boils were treated by scarifications 



126 


SURGERY 


Onek 


or incisions The distinctive Chinese surgical invention is 
acupuftciure, or the insertion of fine needles, of hardened silver 
or gold, for an inch or more (with a twisting motion) mto the 
seats of pain or inflammation Wise says that “ the needle 
IS allowed to remain in that part several minutes, or in some 
cases of neuralgia for da} s, with great advantage ”, rheumatism 
and chronic gout were among the localized pains so treated 
There are 367 points specified where needles may be inserted 
without injuring great vessels and vital organs 

Cupping- vessels made of cow-horn have been found m ancient 
Eg}^ptian tombs On monuments and the walls of temples 
are figures of patients bandaged, or undergoing 
Bgypumn operation at the hands of surgeons In museum 
collections 01 Egyptian antiquities there are lancets, forceps, 
knives, probes, scissors, &c Ebers interprets a passage in the 
papyrus discovered by him as relating to the operation of cataract 
Surgical instruments for the ear are figured, and artificial teeth 
have been found m numraies Mummies have also been found 
with well-set fractures Herodotus describes Egypt, notwith- 
stauiding its fine climate, as being full of medical practitioners, 
who were all “ specialists ” The ophthalmic surgeons were 
celebrated, and practised at the court of Cyrus 

Greek Surgery — As m the case of the Sanskrit medical 
writings, the earliest Greek compendiums on surgery bear witness 
to a long organic growth of knem ledge and skill 
through many generations In the Homeric picture 
of society the surgery is that of the battlefield, and it is of the 
most meagre kind Achilles is concerned about the restoration 
to health of Machaon for the reason that his skill in cutting out 
darts and applying salves to wounds was not the least valuable 
service that a hero could render to the Greek host Machaon 
probably represents an amateur, whose taste had led him, as 
it did Melampus, to converse with centaurs and to glean some 
of their traditional wisdom Between that primitive state of 
civilization and the date of the first Greek treatises there had 
been a long interval of gradual progress 

The surgery of the Utppocrattc Collection (age of Pericles) bears 
every evidence of finish and elaboration The two treatises on 
. fractuus and on dislocations respectively are hardly 
nlppocratic ^^qj^ssed m some ways by the writings of the present 
Surgery mechanical age Of the four dislocations of the 
shoulder the displ.ctmcnt downwards into the axilla is given 
as the only one at nil common The two most usual dislocations 
of the femur were backwards on to the dorsum ihi and forwards 
on to the obturator region Fractures of the spinous processes 
of the vertebrae are described, and caution advised against 
trusting those who would magnify that injury into fracture of tlu 
spine itself Tubercles (^vjuara) arc given as one of the causes of 
spinal curvature, an anticipation of Pott's diagnosis In all matters 
of treatment there was the same fertility of resource as in the Hindu 
practice, the most notf worthy jx3int is that shortening was by many 
regarded as inevitable after simple fracture of the femur Fractures 
and dislocations were the most complete chapters of the Hippocratic 
surgery, the whole doctrine and practical art of them had arisen 
(like sculpture) with no help from dissection, and obviously owed 
its excellence to the opportunitu'S of the palae*stra The next most 
elaborate chapter is that on wounds and injuries of the head, which 
refers them to a minute subdivision, and includes the depressed 
fracture and the contrecoup Trephining was the measure most 
commonly resorted to, even where there was no compression 
Numerous forms of wounds and injuries of otlu r parts arc specified 
Ruptures, piles, rectal polypi, fistula in ano and prolapsus am wtTc 
among the other conditions treated The amputation or excision of 
tumours docs not appear to have been undcTtakcn so freely as m 
Hindu surgical practice nor was lithotomy performed except by a 
specially expert pt rson now and then T he diagnosis of empyema 
was kaown, and the treatment of it was by an incision in the 
mtercostal space and evacuation of the pus Among their instru- 
ments were forceps, probes, directors, syringes, rectal speculum, 
catheter and various kinds of cautery 

Between the Hippocratic era and the founding of the school 
of Alexandria (about 300 bc) there is nothing of surgical 
progress to dwell upon The Alexandrian epoch 
Stands out prominently by reason of the enthusiastic 
cultivation of human anatomy — there are allegations 
also of vivisection — at the hands of Herophilus (335-280 B c ) 
and Erasistratus (280 b c ) The substance of this movement 
appears to have b^n precision of diagnosis (not unattended with 


I pedantic minuteness), boldness of operative procedure, sub- 
' division of practice into a number of specialities, but hardly a 
single addition to the stock of physiological or pathological 
ideas, or even to the traditional wisdom of the Hippocratic 
time “ The surgeons of the Alexandrian school were all 
distm^ished by the nicety and complexity of their dressings 
and bandagings, of which they invented a great variety ” 
Herophilus boldly used the knife even on internal organs such 
as the liver and spleen, which latter he regarded “ as of little 
consequence in the animal economy ” He treated retention 
of urine by a particular kind of catheter, which long bore his 
name Lithotomy was much practised by a fev^ specialists, 
and one of them (Ammonius Lithotomos, 287 B c ) is said to 
have used an instrument for breaking the stone in the bladder 
mto several pieces when it was too large to remo\e whole A 
sinister story of the time is that concerning Antlochu^, son of 
Alexander, king of Syria (150 b c ), who was done to death by 
the lithotomists when he vas ten years old, under the pretence 
that he had stone in the bladder, the instigator of the crime 
being his guardian and supplanter Diodotus 

Ihe treatise of Cclsus, De n medica (reign of Augustus), rcflcets the 
state of surgery in the ancient world for a period 01 several centuries 
It is the best record of the Alexandrian practice itself and it may be 
taken to stand for the Roman practice of the period lollowing 
threat jealousy of Greek mtdieme and suigcry was expressed by 
many of tlie Romans of tht rt public, notably by Cato tlu Fldtr 
(2 ^^-140 B c ), who himself practised on his estate according to the 
native traditions His medical observations are given in De re 
rusttca In reducing dislocations he made use of the following 
incantation ‘ Huat hanat ista pista sista damiato damnaustra ' 
The first Greek surgeon who established himself in Romo is said to 
have been Archagathus, whose fondness for the knife and exuttry 
at length led to his expulsion bv the populace It was m the person 
of Asclepiades, the coniempotary and friend of Cicero, that the 
Hellenic medical practice acquired a permanent footing in Rome 

He confined his practice mostly to meclicine, but he is en.ditcd with 
mactismg the operation of tracheotomy He is one of those whom 
Tertulhan quotes as practising vivistctions for the gratification of 
their curiosity {De antma, 15) The next figure in the surgical 
lustory IS Celsus, who devotes the 7th and 8th books ot his De re 
medica exclusively to surgtry There is not much in c ! um 
these beyond the jireccpts of the Brahmanical ^istras 
and the maxims and rules of (xreck surgery Plastic operations 
for the restoration of the nose, bps and ears arc described at 
some length, as well as the tieatment of hernia by taxis and 
operation in Iho latter it was recommended to apply the actu il 
cautery to the einil after the hernia had been returned The 
celebrated description of hthotomy is that of the operation 
as practised long before in India and at Alexandria The 
treatment of sinuses m various regions is dwelt upon, and in the ease 
of sinuses of the thoracic wall resection of the nb is mentioned 
Irephmmg has the same proimnent place assigned to it as in the 
Greek surgery The resources of contemporary surgery may be 
estimated by the fact that subcutaneous urethrotomy was jiractisctl 
when the urethra was blocked by a calculus Amputation of an 
extremity is de scribed in detail for tli». first time in surgical literature 
Mention is made of a variety of ophthalmic operations winch were 
done by specialists after the Alexandrian fashion 

Galen’s pradice of surgery was mostly in the early part 
of his career (b a d 130), and there is little of special surgical 
interest in his writings, great as their importance 
is for anatomy, physiology and the general doctrines 
of disease Among the operations credited to him are resection 
of a portion of the sternum for caries and ligature of the temporal 
artery It may be assumed that surgical practice was m a 
flourishing condition all through the period of the empire from 
the accounts preserved by Oribasms of the great surgeons 
Antyllus, Leonides, Rufus and Heliodorus Antyllus (a d 300) 

IS claimed by Haser as one of the greatest of 
the world’s surgeons, he had an operation for Bmptre 
aneurism (tying the artery above and below the 
sac, and evacuating its contents), for cataract, for the cure of 
stammering, and he treated contractures by something like 
tenotomy Rufus and Heliodorus are said to have practised 
torsion for the arrest of haemorrhage, but in later periods both 
that and the ligature appear to have given way to the actual 
cautery Haser speaks of the operation for scrotal hernia 
attributed to Heliodorus as a brilliant example of the surgical 
skill during the empire ” The same surgeon treated stricture 
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of the urethra by internal section Both Leonideb and Antyllus 
removed glandular swellings of the neck {strumae), the latter 
ligatured vessels before cutting them, and gives directions for 
avoiding the carotid artery and jugular vein Flap-amputations 
were practised by Leonides and Heliodorus But perhaps 
the most striking illustration of the advanced surgerv of the 
period IS the freedom with which bones were resected, meludmg 
the long bones, the lower jaw and the upper jaw 
Whatever progress or decadence surgery mav have experienced 
during the next three centuries is summed up in the authoritative 
treatise of Paulus of Aegma (ad 650) Of his 
Byzant at ^yen books the sixth is entirely devoted to opera- 
tive surgery, and the fourth is largely occupied with surgical 
diseases The importance of Paulus for surgical history during 
several centuries on each side of his own p)enod will appear 
from the following remarks of Francis Adams (1796-1861) m his 
translation and commentary (11 247) — 


“ This book (bk vi ) contains the most complete system of opera- 
tive surgery which has come down to us from ancient times 
Haly Abbas (d a d 994) xn the 9th book of his Ptaettea copies almost 
everything from Paulus Albucasis [Abulcasis] (loth century a d ) 
gives more original matter on surgery than any other Arabian 
author, and yet, as will be seen from our commentary, he is indebted 
for whole chapters to Paulus In the Conttnens of Rhases, that 
precious repository of ancient opinions on medical subjects, if there 
be any surgical information not to be found in our author it is mostly 
(U rived from Antyllus and Archigents As to the other authorities, 
although we will occasionally have to explain their opinions upon 
particular subjects, no one has treated of surgery in a systematical 
manner for even Avicenna, who treats so fully of everything cist 
connected with mcdicmt, is defective in 1ns accounts of surgical 
operations, and the descriptions which he dots give of them aic 
almost all borrowed from our author The accounts of fractures 
and dislocations given by Hippocrates and his commentator Galen 
may be pronounced almost compute, but the information which 
they supply upon most other suigical subjects is scanty " 

Paulus* sixth book, with the valuable commentary of Adams, 
brings the whole surgery of the ancient world to a focus Paulus 
IS credited with the principle of local depletion as against general, 
with the lateral operation for stone instead of the mesial and with 
understanding the merits of a free external incision and a limited 
internal, with the diagnosis of aneurism by anastomosis, with 
an operation for aneurism like that of Antyllus, with amputa- 
tion of the cancerous breast bv crucial me ision, and with the 
treatment of fractured patella 
The Arabians have hardly any greater merit in medicine 
than that of preserving intact tlie bequest of the ancient world 
Arabian Surgery in particular their services are small — 

” first, because their religion proscribed the practice of 

anatomy, and, secondly, because it was a characteristic of their 
race to accept with equanimity the sufferings that fell to them, 
and to decline the means of alleviation The great names of the 
Arabian school, Avicenna (980-1037) and Averroes (1126-1198), 
are altogether unimportant for surgery Their one distinctively 
surgical writer was Abulcasim (d 1122), who is chiefly celebrated 
for his free use of the actual cautery and of caustics He showed 
a good deal of character m declining to operate on goitre, in 
resorting to traiheotomy but sparingly, m refusing to meddle 
with cancer, and in evacuating large abscesses by degrees 
For the five hundred years following the work of Paulus 
of Aegma there is nothmg to record but the names of a few 
Medieval practitioners at the court and of imitators or com- 

* pliers Meanwhile m western Europe (apart from 

the Saracen civilization) a medical school had grown up at 
Salerno, which in the loth century had already become famous 
From It issued the Regimen salernitanum, a work used by the 
laity for several centuries, and the Compendium salermtanum, 
which circulated among the profession The declme of the 
school dates from the founding of a university at Naples in 1224 
In its best period princes and nobles resorted to it for treatment 
from all parts of Europe The hotel dieu of Lyons had been 
founded in 560, and that of Pans a century later. The school 
of Montpellier was founded in 1025, and became the rallying 
pomt of Arabian and Jewish learning A good deal of the 
medical and surgical practice was in the hands of the religious 


orders, particularly of the Benedictines The practice of 
surgery by the clergy was at length forbidden by the Council 
of fours (1163) The surgical writings of the tune were mere 
reproductions of the classical or Arabian authors One of the 
first to go back to independent observation and reflection was 
William of Saheeto, who belonged to the school of Bologna, 
his work (1275) advocates the use of the knife in many places 
where the actual cautery was used by ancient presi ription A 
greater name in the history of medieval surgery is that of his 
pupil Lanfranchi of Milan, who migrated (owing to political 
troubles) first to Lvons and then to Pans He distinguished 
between arterial and venous haemorrhage, and is said to have 
used the ligature for the former G)n temporary with him in 
France was Henn de Mondeville (Heimondaville) of the school 
of Montpellier, whose teaching is best known through that of 
his more famous pupil Guy de Chauliac, the Chtrurgte of the 
latter bears the date of 1363, and marks the advance in precision 
which the revival of anatomy by Mondino had made possible 
Eighteen years before Lanfranchi came to Pans a college of 
surgeons was founded there (1279) by Pitard, who had actom- 
panied St Louis to Palestine as his surgeon The college was 
under the protection of St Cosmas and St Damianus, two 
practitioners of medicine who suffered martyrdom in the reign 
of Diocletian, and it became known as the College de St Come 
From the time that l^mfranchi joined it it attracted many 
pupils It maintained its independent existence for several 
centuries, alongside the medical faculty of the university, the 
corporations of surgeons in other capitals, such as those of 
London and Edinburgh, were modelled upon it 

Ihe 14th and 15th centuries are almost entirely without 
interest for surgical history The dead level of tradition is 
broken first by two men of originality and genius — P Paracelsus 
(1493-1541) and Par 6 , and by the revival of anatomy at the 
hands of Andreas Vesalius (1514-1564) and Gabriel Fallopius 
(1523-1562), professors at Padua Apart from the mystical 
form in which much of his teaching was cast, Paracelsus has 
great merits as a reformer of surgical practice 
“ The high value of his surgical writings,” says 
Haser, “ has been recognized at all times, even by his opponents ** 
It IS not, however, as an innovator m operati\e surgery, but 
rather as a direct observer of natural processes, that Paracelsus 
IS distinguished His description of “ hospital gangrene,** for 
example, is perfectly true to nature, his numerous observations 
on syphilis are also sound and sensible, and he was the first 
to point out the connexion between cretinism of the offspring 
and goitre of the parents He gives most prominence to the 
healing of wounds His special surgical treatises are Die 
kleine Chtrurgte (1528) and Dtegrosse Wund-Arznet (1S36-1537) 
— the latter being the best known of his works Somewhat 
later m date, and of much greater concrete importance for 
surgery than Paracelsus, is Ambrorse Pare (1310- 
1590) He began life as apprentice to a barber- 
surgeon in Pans and as a pupil at the hotel dieu His earliest 
opportunities were m military surgery during the campaign 
of Francis I in Piedmont Instead of treating gunshot wounds 
with hot oil, according to the practice of the day, he had the 
temerity to trust to a simple bandage, and from that beginning 
he proceeded to many other developments of rational surgery 
In 1545 he published at Pans La Meihode de tr aider les playes 
f aides par hacquehutes et atdires bastons d feu The same year 
he began to attend the lectures of Sylvius, the Pans teacher of 
anatomy, to whom he became prosector, and his next book was 
an Anatomy (1550) His most memorable service was to get 
the use of the ligature for large arteries generally adopted, a 
method of controHing the haemorrhage which made amputation 
on a large scale possible for the first time Like Pwacelsus, he 
writes m the language of the people, while he is free from the 
encumbrance of mystical theories, which detract from the merits 
of his fellow-reformer m Germany It is only in his book on 
monsters, written towards the end of his career, that he shows 
himself to have been by no means free from superstition Par^ 
was adored by the army and greatly esteemed by successive 
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French kings, but his innovations were opposed, as usual, by 
the faailty, and he had to jubtify the use of the ligature as well 
as he could by quotations from Galen and other ancients 
Surgery in the i6th century recovered much of the dexterity 
and resource that had distinguished it m the best periods of 
antiquity, while it underwent the developments 
Cent opened up to it by new forms of wounds inflicted 
ea ary weapons of warfare Ihe use of the staff 

and other instruments of the “ apparatus major ** was the chief 
improvement m lithotomy A “ radical cure ” of hernia by 
sutures superseded the old application of the actual cautery 
The earlier modes of treating stricture of the urethra were tried, 
plastic operations were once more done with something like the 
skill of Brahmanical and classical times, and ophthalmic surgery 
was to some extent rescued from the hands of ignorant pre- 
tenders It IS noteworthy that even m the legitimate profession 
dexterous special operations were kept secret, thus the use of 
the “ apparatus major ” in lithotomy was handed down as a 
secret in the family of Laurence Colot, a contemporary of 
Parc’s 

The 17th century was distinguished rather for the rapid 
progress of anatomy and physiology, for the Baconian and 
Cartesian philosophies, and the keen interest taken 
complete systems of medicine, than for a high 
^ standard of surgical practice The teaching of 

Pard that gunshot wounds were merely contused and not 
poisoned, and that simple treatment was the best for them, 
was enforced anew by Magati (1579-1647), Wiseman and others 
Trephining was freely resorted to, even for inveterate migraine, 
Philip William, prince of Orange, is said to have been trephined 
seventeen times Flap-amputations, which had been practised 
in the best period of Roman surgery by Leonides and Hehodorus, 
\^ere reintroduced by Lowdham, an Oxford surgeon, m 1679, 
and probably used by Wiseman, who was the first to practise 
the primary major amputations Fabriz von Hilden (1560-1634) 
introduced a form of tourniquet, made by placing a piece of 
wood under the bandage encircling the limb, out of that there 
grew the block-tourniquet of Morel, first used at the siege of 
Besanpon in 1674, and this, again, was superseded by Jean 
Louis Petit’s (1674-1750) screw-tourniquet in 1718 Strangu- 
lated hernia, which was for long avoided, became a subject 
of operation Lithotomy by the lateral method came to great 
perfection in the hands of Jacques Beaulieu To this century 
also belong the first indications (not to mention the Alexandrian 
practice of Ammonius) of crushing the stone in the bladder 
The theory and practice of transfusion of blood occupied much 
attention, especially among the busy spirits of the Royal Society, 
such as Boyle, Lower and others The scat of cataract in the 
substance of the lens was first made out by two French surgeons, 
Quarrd and Lasnier Perhaps the most important figure in 
the surgical history of the century is Richard Wise- 
Memnn (1622 ?-i676), the father of English surgery 

Wiseman took the Royalist side in the wars of the Common- 
wealth, and was surgeon to James I and Charles I , and accom- 
panied Charles II in his exile in France and the Low Countries 
After serving for a time in the Spanish fleet, he joined the 
Royalist cause in England and was taken prisoner at the battle 
of Worcester At the Restoration he became serjeant-surgeon 
to Charles II , and held the same office under James II His 
Seven Chtrurgical Treatises were first published in 1676, and 
went through several editions, they relate to tumours, ulcers, 
diseases of the anus, king^s evil (scrofula), wounds, fractures, 
luxations and lues venerea Wiseman was the first to advocate 
primary amputation (or operation before the onset of fever) 
m cases of gunshot wounds and other injuries of the limbs 
He introduced also the practice of treating aneurisms by com- 
pression, gave an accurate account of fungus articulorum, and 
improved the operative procedure for hernia 
The 1 8th century marks the establishment of surgery on a 
broader basis than the skill of individual surgeons of the court 
and army, and on a more scientific basis than the rule of 
thumb of the multitude of barber-surgeons and other infenor 


orders of practitioners In Pans the College de St Come gave 
way to the Academy of Surgery in 1731, with Petit as director, 
to which was added at a later date the Ecole Pra- 
tique de Chirurgie, with Francois Chopart (1743- eVntury 
1795) and Pierre Desault (1744-1795) among its firet 
professors. The Academy of Surgery set up a very high standard 
from the first, and exercised great exclusiveness in its publica- 
tions and its honorary membership In London and Edinburgh 
the development of surgery proceeded on less academical lines, 
and with greater scope for individual effort Private dissecting 
rooms and anatomical theatres were started, of which perhaps 
the most notable was Dr William Hunter’s (1718-1783) school 
in Great Windmill Street, London, inasmuch as it was the 
first perch of his more famous brother John Hunter (1728-1793) 
In Edinburgh, Alexander Monro (1697-1767), first of the name, 
became professor of anatomy to the company of surgeons in 
1719, transferring his title and services to the university the 
year after, as he was the first systematic teacher of medicine 
or surgery m Edinburgh, he is regarded as the founder of the 
famous medical school of that city In both London and Edin- 
burgh a company of barbers and surgeons had been in existence 
for many years before, but it was not until the association of 
these companies with the study of anatomy, comparative 
anatomy, physiology and pathology that the surgical pro- 
fession began to take rank with the older order of physicians 
Hence the '•ignificance of the eulogy of a living surgeon on John 
Hunter “ More than any other man he helped to make us 
gentlemen ** {Hunterian Oration^ ^^77) The state of surgery^ 
in Germany may be inferred from the fact that the teaching 
of it at the new university of Gottingen was for long in the hands 
of Albrecht von Haller (1708-1777), whose office was “ professor 
of theoretical medicine ” In the Prussian army it fell to the 
regimental surgeon to shave the officers At Berlin a medico- 
chirurgical college was founded by Surgeon-General Fmst von 
Holtzendorff (1688-1751) in 1714, to which was joined in 1726 
a school of clinical surgery at the Chants Military surgery 
was the original purpose of the school, which still exists, side 
by side with the surgical cliniques of the faculty, as the Friedrich 
Wilhelm’s Institut In Vienna, in like manner, a school for 
the training of army surgeons was founded in 1785— Joseph’s 
Academy or the Josephmum The first systematic teaching 
of sygery in the United States was by Dr Shippen at Phila- 
delphia, where the medical college towards the end of the century 
was largely officered by pupils of the Edinburgh school A great 
part of the advance during the i8th century was in surgical 
pathology, including Petit’s observations on the formation of 
thrombi m severed vessels, Hunter’s account of the reparative 
process, Benjamin Bell’s classification of ulcers, the observations 
of Duhamel and others on the formation of callus and on bone- 
repair m general, Pott’s distinction between spinal curvature 
from caries or abscess of the vertebrae and kyphosis from other 
causes, observations by various surgeons on chronic disease of 
the hip, knee, and other joints, and Cheselden’s description of 
neuroma Among the great improvements in surgical procedure 
we have Cheselden's operation of lithotomy (six deaths in eighty 
cases). Sir Caesar Hawkins’s (1711-1786) cutting gorget for the 
same (1753), Hunter’s operation (1785) for popliteal aneurism 
by tying the femoral artery in the canal of the triceps where its 
walls were sound (‘‘ excited the greatest wonder,” Assahni), 
Petit’s, Desault’s and Percival Pott’s (1714-1788) treatment of 
fractures, Gimbernat’s (Barcelona) operation for strangulated 
femoral hernia, Pott’s bistoury for fistula, Charles White’s 
(1728-1813, Manchester) and Henry Park’s (i745*-ifi3i> Liver- 
pool) excision of joints, Petit’s invention of the screw-tourniquet, 
the same surgeon’s operation for lacrymal fistula, Chopart’s 
partial amputation of the foot, Desault’s bandage for fractured 
clavicle, William Bromfield’s (1712-1792) artery hook, and 
William Cheselden’s (i688-i5r52) operation of indectomy 
Other surgeons of great versatility and general merit were Sharp 
of London, Benjamin Gooch {fi 1775) of Norwich, William Hey 
(1736-1819) of Leeds, David and Claude Nicolas Le Cat (1705- 
17^) of Rouen, Raphael Sabatier (1732-1811), Georges de La 
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Taye (1701-1781), Lcdran, Antoine Louis (1723-1792), Sauveur 
Morand (1697-1773) and Pierre Percy (1754-1825) of Pans, 
Bertrandi of Turin, froja of Naples, Palleta of Milan, Schmuclcer 
of the Prussian army, August Richter of Gottingen, Siebold o£ 
Wurzburg, Olaf Acrel of Stockholm and Calhscn of Copenhagen 

Iwo things gave surgical knowledge and skill m the 
igth century a character of scientific or positive cijrnula- 
tiveness and a wide diffusion through al} ranks 
profession 1 The one was the founding 
Lett ury museums of anatomy and surgical pathology by 

the Hunters, Guillaume Dupuytren (1777-1835), Jules Cloquet 
(1790-1843), J F Hlumenbach (1752-1840), John Barclay (1758- 
1826), and a great number of more modern anatomists 
and surgeons, the other was the method of clinical teaching, 
exemplified m its highest form of constant reference to principles 
by Thomas Lawrence (1711-1783) and James Syme (1799-1870) 
l.i surgical procedure the discovery of the anaesthetic properties 
of ether, chloroform, methylene, &c , was of incalculable service, 
while the conservative principle in operations upon diseased 
or injured parts, and especially what may be called the hygienii 
idea (or, more narrowly, the antiseptic and aseptic prmciples) 
in the conditions governing surgery, were strikingly beneficial 

The following were among the more important additions to the 
resources o£ the burgical art the thin thread ligature for artenes, 
introduced by Jones of Jersey (1805) , the revival of torsion of artenes 
by Jean Amiissat (1796-1856) [1829] the practice of drainage by 
Piern Mane Chassaignac (1805-1879) [1859], aspiration by Philippe 
Pilletan (1747-1829) and recent improvers the plash r-of-Paris 
bandage or other immovable application for simple fractures, club- 
foot, &c (an old East< rn practice recommended in Lurone about 
1814 by the English consul at Basra), the re breaking of badly set 
fractures galvano-caustics and 6cris(urs the general introduction 
of resection of joints (Sir Wilkam ETrgusson (1808-1877), Syme and 
otheis), tenotomy by Jacques Dclpech (1777-1832) and Louis 
Stromeyer (1804-1876) [1831], operation for squint by Johann 
Uicffenbach (1795-1847) [1842] suectssful ligature of the external 
ihac for aneurism of the fcmonl by John Aberncthy (1764-1831) 
[1806J, ligature of the subclavian m the third portion by Astlcy 
Cooper (1768 1841) [1806], and in its first portion by Colles, crushing 
of stone m the oladder by Giiiithuis<n of Munich (1819) and Jean 
Liviale (1792-1867) of Pans [i82()] , cure of ovarian dropsy by remov 
mg the cyst (since greatly perleeted) , discovery of the ophthalmo 
scope, amd many improvements in ophthalmic surgtry by Alfred 
von Gr^to (1830-1899) and others, application of the laryngoscopi 
m operations on the larynx by Jean Czermak (1828-1873) [i860] anti 
otht rs, together with additions to the resources of aural surgery and 
dentistry The great names in the surgery of the first half of thv 
century besides those mentiomd arc Antonio Scarpa of Italy 
(1747-1832), Alexis Boyer (1757-1833), F6hx Larrey (1766-1842) — 
to whom Napoh on left a legacy of a hundred thousand francs, with 
the eulogy C'est 1 homme Ic plus vertueux que j aic connu, 
Philibert Roux (1780-1854), Jacques Lisfranc (1790-18^7), Alfred 
Louis Velpeau (1795-1808), Joseph Malgaigne (i 806-1 805), Auguste 
N 61 aton (1807-1873) — all of the French school, of the Biitish school, 
John Bell (17O3-1820), Charles Bell (1774-1842), Allan Burns 
(1781-1813), Robert Liston (1794-1847), Janus Warclrop (1782- 
i 80 y), Astley Cooper, Henry Cline (1750-1827), Benjamin Traveri 

(1783-1858), Benjamin Brodie (1783-1862), Edward Stanlc> 
(1793-1862) and George Guthrie (1785-1856), in the United States, 
Mott, Gross and others, in Germany, Kern and Schuh of Vienna, 
Von Walther and Textor of Wurzburg, Chelius, Hessclbach and the 
two Langenbeeks — Konrad (1776-1851) and Bernhard (1810-1887) 

Authorities — Wise, History of Medicine among the Asiatics 
(2 vols , London, j8t>8), Paulus Aegineta, translated with comment 
ary on the knowledge of the Greeks, Romans and Arabians m 
medicmcand surgerv.oy Francis \dams (3 vols .London 1844-1847), 
Haser Gesoh d Mediotn 1875-1881), vols i and 11 (C C ) 

Modern Practice of Surgery 2 — A great change has taken place 
in the practice of surgery since the middle of the 19th century, 
in consequence of the now science* of bacteriology, and the intro- 
duction of aseptic methods, due to the teaching of Lord Lister 

It had long been known that subcutaneous mjunes followed 
a far more satisfactory course than those with wounds, and the 
history of surgery gives evidence that surgeons endeavoured, 
by the use of various dressings, empirically to prevent the evils 
which were matters of common observatKm dunng the healing 

> The Royal College of Surgeons in London was established m 
i8o(j, the title being changed in 1843 to Royal College of Surgeons 
of England 

^ For the surgery of any particular region or organ, reference 
should be made to that region or organ 


of open wounds Various means were also adopted to prevent 
the entrance of air, as, for instance, m the opening of abscesses by 
the “ valvular method ” of Abemethy,and by the subcutaneous 
division of tendons in “ club-foot ” Balsams and turpentine 
and various forms of spirit were the basis of many varieties 
of dressing These different dressings were frequently cumber- 
some and difficult of application, and they did not attain the 
object aimed at, while, at the same time, they shut in the dis- 
charges and gave rise to other evils which prevented rapid 
and painless healing In the beginning of the 19th century 
these complicated dressings began to lose favour, and operating 
surgeons went to the opposite extreme and applied a sunple 
dress ng, the mam object of which was to allow a free escape of 
discharge Others applied no dressing at all, laying the stump 
of a limb after amputation on a piece of dry lint, avoiding 
thereby any unnecessary movement of the parts Others, again, 
left the wound open for some hours after an operation, preventing 
m this way an> accumulation, and brought its edges and sur- 
faces together after all oozing of blood had ceased, and after the 
effusion, the result of injury to the tissues in the operation had to 
a great extent subsided As a result of these measures many 
wounds healed kindly But in other cases inflammation 
occurred, accompanied by pain and swelling, and the formation 
of pus High fever also, due to the unhealthy state of the wound, 
was observed These conditions often proved fatal, and 
•^urgeons attributed them to the constitution of the patient, 
or else thought that some poison had entered the wound, and, 
passing from it into the veins, had contaminated the blood anr 
poisoned the patient The close association between the forma- 
tion of pus in wounds and the fatal “ intoxication ” of many 
of those cases encouraged the belief that the pus cells from 
the wound entered the circulation Hence came the word 

pyaemia It was also observed that a septic condition of the 
wound was usually associated with ( onstitutional fever, and it was 
*^uppostd that the septic matter passed into the blood — whence 
the term “ septicaemia ” It was further observed that the 
crowding together of patients with open wounds increased the 
liability to these constitutional disasters, so every endeavour 
was made to separate the patients and to improve ventilation 
In building hospitals the pavilion and other systems, with 
windows on both sides, with cross-ventilation m the wards, 
were adopted in order to give the utmost amount of fresh air 
Hospital buildings were spread over as large an area as possible, 
and were restricted m height, if practicable, to two storeys 
I he terra “ hospitalism” was coined by Sir J Y Simpson, who 
collected statistics comparing hospital and private practice, b\ 
which he endeavoured to show that private patients were far 
less liable to such catastrophes than were those who were 
treated in hospitals 

This was tlie condition of affairs when Lister in i86o, from 
a Study of the experimental researches of Pasteur into the 
causes of putrefaction, stated that the evils observed 
m open wounds were due to the admission into them 
of organisms which exist in the air, m water, on 
instruments, on sponges, and on the hands of tlie surgeon or 
the skin of the patient Having accepted the germ tl^ry of 
putrefaction, Lister applied himself to discover the best wav 
of preventing all harmful organisms from reaching the wound 
from the moment that it was made until it was healed In 
the germ he had to deal with a microscopic pl^nt, and he desired 
to render its growth impossible This, be thought, could be 
done either by destroying the plant itself before it had the 
chance of entering the wound or after it had entered, or bv 
facilitating the removal of the discharges and preventing their 
accumulation m the wound, and by doing etery thing to prevent 
the lowering of the vitality of the wounded tessues, because 
unhealthy tissues are the most liable to attack Several sub- 
stances were then known as possessing properties antagonistic 
to sepsis or putrefaction, and hence called “ antiseptic.” Actmg 
on a suggestion of Lemaire, Lister c hose for his exper jinents 
carbolic acid, which he used at first in a crude form He had 
many difficulties to contend with — the impurity of the substance, 
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itb irritating properties and the difficulty of finding the exact 
strength in which to use it he feared to use it too strong, lest 
It should impair the vitality of the tissues and thus prevent 
Iiealing, and he feared to use it too weak, lest its antiseptic 
qualities should be insufficient for the object in view As 
dressings for wounds he used various chemical substances, 
which, being mixed with carbolic acid were intended to give off 
a certain quantity of carbolic acid in the form of vapour, so that 
the wound might be constantly surrounded by an antiseptic 
which would destroy any organisms approaching it, and, at 
the same time, not interfere with its healing At first, although 
he prevented pyaemia in a marked degree, he, to a certam 
extent, irritated the wounds and prevented rapid healing 
He began his historic experiments in Glasgow and continued 
them on his removal to the chair of clinical surgery m Edin- 
burgh After many disappointments, he graduallv perfected 
his method of performing operations and dressing wounds, 
cNhich was somewhat as follows 
A patient was suffering, for instance, from disease of the 
[oot necessitating amputation at the ankle joint The part 
Lo be operated on was enveloped in a towel soaked with a 5 % 
solution of carbolic acid The towel was applied two hours 
before the operation, with the object of destroying the putre- 
factive organisms present m the skin The patient was placed 
jn the operating table, and brought under the influence of 
:hloroform, the limb was then elevated to empty it of blood, 
ind a tourniquet was applied round the limb below the knee, 
rhe instruments to be used during the operation had been 
Dreviously purified by lying for half an hour in a flat porcelain 
3 ish containing carbolic acid (i in 20) The sponges lay m a 
>imilar carbolic lotion Towels soaked m the same solution were 
aid over the table and blankets near the part to be operated 
upon The hands of the operator, as well as those of his assist- 
ants, were throughly cleansed by washing them in carbolic 
lotion, free use being made of a nail brush for this purpose 
The operation was performed under a cloud of carbolizcd watery 
vapour (i m 30) from a steam spray -produ( er The visible 
bleeding points wire first ligated, the tourniquet was removed, 
and any vessels that had escaped notice were secured The 
wound was stitched, a drainage-tube made of red rubber being 
introduced at one corner to prevent accumulation of discharge, 
a strip of “ protective — oiled silk coated with carbolizcd 
dextrin — was washed m carbolic lotion and applied over the 
wound A double ply of carbolic gauze was soaked m the 
lotion laid over the protective, overlapping it freely A dressing 
consisting of eight layers of dry gauze was placed over all, 
covermg the stump and passing up the leg for about six inches 
Over that a piece of thin mackintosh cloth was placed, find the 
whole arrangement was fixed with a gauze bandage The 
mackintosh cloth prevented the carbolic acid from escaping 
and at the same time caused the discharge from the wound to 
spread through the gauze The wound itself was shielded by 
the protective from the vapour given off by the carbolic gauze, 
whilst the surrounding parts, being constantly exposed to its 
ictivity, were protected from the intrusion of septic contamina- 
tion And these conditions were maintained until sound healing 
took place Whenever the discharge reached the edge of the 
mackintosh the case required to be dressed, and a new supply 
Df gauze was applied round the stump Whenever the wound 
was exposed for dress mg the stump was enveloped m the 
wipouT of carbolic acid by means of the steam spray-producer 
\t first a syringe was used to keep the surface constantly wet 
ith lotion and then a hand-spray These dressings were repeated 
At intervals until the wound was healed The drainage-tube was 
[rradually shortened, and was ultimately removed altogether 
The object Lister had in view from the beginning of his 
experiments was to place the open wound in a condition as 
regards the entrance of organisms as nearly as possible like a 
truly subcutaneous woihd, such as a contusion or a simple 
fracture, m which the unbroken skin acted as a protection 
to the wounded tissues beneath The introduction of this 
practice by Lister effected a complete change m operative 


surgery The dark times of suppurating wounds, of foul 
discharges, of secondary haemorrhage, of pyaemic abscesses 
and hospital gangrene constitute what is now spoken of in 
surgery as the pre-Listenan era 

As years went on, surgeons tried to simplify' and improve 
the somewhat complicated and expensive measures and dressings 
and demists were at pains to supply carbolic acid m a pure 
form to discover new antiseptics, the g'*eat object being 
to get' -a non-irritatmg antiseptic which should at the same 
time be a powerful germicide Iodoform, oil of (nicalyptus, 
salicylic acid, boracic acid, mercuric iodide, and corrosive 
sublimate were used 

For some years Lister irrigated a wound with carbolic lotion 
during the operation and at the dressings when it was exposed, 
but the introduction of the spray displaced the irrigation method 
All these different procedures, however, as regards both the 
antiseptic used and the best method of its application in oily 
and watery solutions and m dressings, were subsidiary to the 
great principle involved — ^namely, that putrefaction in a wound 
IS an evil which can be prevented, and that, if it is prevented^ 
local irritation, m so far as it is due to putrefaction, is obviated 
and septicaemia and pyaemia cannot occur Alongside of this 
great improvement the immense advantage of free drainage 
was universally acknowledged Moreover, surgeons at once 
began to take greater care m securing the cleanliness of wounds, 
and some of them, Lawson Tait and Bantock, for example, 
produted such excellent results by the adoption merely of 
methods of strict cleanliness, and became so aggressive in their 
championship of them, that many of the older practitioners 
were bewildered and unable to decide as to where truth began 
and where it ended m the new doctrine But though the actual 
methods, as taught and practised by Lister, have, with the 
spray-producers, passed away and given place to new, still 
the great light which he shed in the surgical world burns as 
brightly as ever it did, and all the methods which are practised 
to-day are the direct results of his teaching 

By 1885 the carbolic acid spray, which to some practitioners 
had apparently been the embodiment of the Listerian theory 
and practice, was beginning to pass into desuetude, though for 
a good many years after that time c ertain surgeons continued to 
employ It during operation, and during the subsequent dressings 
of tjgie wound Surgeons who, having had practic-al experience of 
the unhappy course which their operation-cases had been apt 
to run in the pre-Listerian days, and of the vast improvements 
which ensued on their adoption of the spray-and-gauze method 
m its entirety, were, not unnaturally, reluctant to operate 
except m a cloud of carbolic vapour So, even after Lister 
himself had given up the spray, its use was continued by many 
of his disciples It was in the course of 1888 that operating 
surgeons began to neglect the letter of the antiseptic treatment 
and to bring themselves more under the broadening influence 
of its spirit Certain adventurous and partially unconvinced 
surgeons began to give up the carbolic spray gradually, by 
impart mg a smaller percentage of carbolic acid to the vapour, 
until at last the antiseptic disappeared altogether, apparently 
without detriment to the excellence of the results obtained 
But while some surgeons were thus ceasing to apply the anti- 
septic spray to the wound during operation, others were pouring 
mild carbolic lotion, or a very weak solution of corrosive sub- 
limate (an extremely potent germicide) over the freshly-cut 
surfaces These measures were m turn given up, to the advan- 
tage of the patient, for it was hardly to be expected that a 
chemical agent which was strong enough to destroy or render 
inert septic micro-organisms in and about a wound would fail 
to mjure exposed and living tissues Eventually it became 
generally admitted that if a surgeon was going to operate upon 
the depths of an open abdomen for an hour or more, the chilling 
and the chemical influences of the spray must certamly lower 
the vitality of the parts exposed, as well as interfere with the 
prompt healing of the wounded surfaces With the spray went 
also the “ protective,** the paraffin gauze, and the mackintosh 
sheeting which enveloped the bulky dressing. 
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Years before this happened, m the address on surgery given 
at the Cork meeting of the British Medical Association, Sir 
\Villiam (then Mr) Savory had somewhat severely 
AMepiio criticized the rigid exclusiveness of the members of 

urgery spray-and-gauze school the sum and substance 

of the address was that every careful surgeon was an anti- 
septic surgeon, and that the success of the Listenan sftrgeon 
did not depend upon the spray or the gauze, or the two together, 
but upon cleanliness — that the surgeon’s fingers and instruments 
and the area operated on must be surgically clean Though 
precise experiments show that it is impossible for the surgeon 
to remove every tra( e of septicity from his own hands and from 
the skin of his patent, still with nail-brush, soap and water, 
and akohol or turpentine, with possibly the help of some mer- 
curic germu ide, he can, for all practical purposes, render his 
hands safe Recognizing this difficulty manv surgeons prefer to 
operate m thin rubber gloves which can, for certain, by boilmg, 
1x1 rendered free of all germs, others, in addition, put on a mask, 
sterile overalls, and mdia-rubber shoes But these excessive 
refinements do not seem to he generally acceptable, whilst the 
results of practice show that they are by no means necessary 
Ihe careful, the antiseptic surgeon of 1885 is to-day represented 
by the i artful, the aseptic surgeon The antiseptic surgeon 
was waging a constant warfare against germs which his creed told 
him were on his hands, in the wound, in the air, everywhere — 
and these he attacked with potent chemicals which beyond 
question often did real damage to the healthy tissues laid bare 
during the operation If, as was frequently the case, his own 
hands became sore and rough from contact with the antiseptics 
he employed, it was not to be wondered at if a peritoneal surface 
or an incised tissue became more seriously affected 1 he surgeon 
of to-day has much less commerce with antiseptics he operates 
with hands which, for all practical purposes, may be considered 
IS gcrmless, he uses mslniments which are certainly germless, 
for they have just been boiled for twenty minutes in water (to 
which a little common soda has been added to prevent tarnish- 
ing of the steel), and he operates on tissues which have been diil> 
made clean in a surgical sense If he were asked what he con- 
siders the chief essentials for securing success m his operative 
practice, he would probably reply, “ Soap and water and a nail- 
brush ” He uses no antiseptics during the operations, he keeps 
the wound dry by gently swabbing it with aseptic, absorbent 
< otton-wool, and he dresses it with a pad of aseplu gauze 
This is the simple aseptic method which has been gradually 
evolved from the Listenan antiseptic system But though the 
pendulum has swung so far m the direction of aseptic surgery, 
a very large proportion of operators still adhere to the antiseptic 
measures which had proved so highly beneficial The judicious 
employment of weak solutions of carbolic acid, or of mercuric 
salts, and the application of unimtatmg dressings of an anti- 
septic nature cannot do any harm, and, on the other hand, they 
may be of great service in the case of there having been some 
flaw in the tarrying out of what should have been an absolutely 
aseptic operation 

A great change has taken place in connexion with the use 
of soft india-rubber drainage-tubes In former years most 
surgeons placed one or more of these in the dependent 
parts of the area of operation, so that the blood or 
serum oozing from the mjured tissues might find 
a ready escape But to-day, except in dealing with a large 
abscess or other septic cavity, many surgeons make no provision 
for drainage, but, bandaging the part beneath a pad of aseptic 
wool, put on so much pressure that any little leakage into the 
tissues IS quickly absorlxd If a drainage-tube can be dispensed 
with, so much the better, for if it is not actually needed its 
presence keeps up irritation and delays prompt healing But 
inasmuch as a tube if rightly placed in a deep wound is an insur- 
ance against the occurrence of “ tension,” and as it can easily 
be withdrawn at the end of twenty-four hours (even if it has 
served no useful purpose), it is improbable that the practice 
of drainage of freshly made cavities will ever be entirely given 
up If the tube is removed after twenty-four hours its presence 
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can have done no harm and sometimes the Urge amount of 
fluid which it has drained from the wound affords clear evidence 
that its use has saved the patient discomfort and has probably 
expedited his recovery Eor septic cavities drainage-tubes arc 
still used, but it must be remembered that the tube cannot 
remain long in position without causing and keeping up irrita- 
tion, hence, even in septic cases, the modern surgeon discards 
the tube at the earliest possible moment If after he has taken 
it out septic fluids collect, and the patient’s temperature rises, 
It can easily be reinserted But it is better to take out the tube 
too soon than to leave it in too long, this remark applies with 
special force to the treatment of abscess of the pleural cavity 
(empyema), m the treatment of which a drainage-tube has 
almost certainly to he employed 

Poultices arc now never used they were apt to he foul and 
offensive, and were certainly septic and dangerous If moisture 
and warmth are needed for a wound they can be oht imed bv the 
use of a fold of clean lint, or bv some aseptic wool which has 
been wrung out in a hot solution of boracic or carbolic acid, and 
applied under some waterproof material, which effectually pre 
vents evaporation and chilling There was no specal virtue in 
poultices made of linseed meal or even of scraped carrot thc\ 
simply stored up the moisture and heat They possessed no 
possible advantage over the modern fomentation under 01 1- 
silk 

Much less is heard now of so-called “ bloodless ” operations 
The bloodlessness was secured by the part to be operated on — 
an arm, for instance — being raised and compressed 
from the fingers to the shoulder bv successive turns 
of an mdia-nihber roller-bandage (Esmarch’s), the 
mam artery of the limb being then compressed bv the application 
of an elastic cord above the highest turn of the bandage The 
bandage being removed, the operation was performed through 
bloodless tissues But when it was completed and the elastic 
cord removed from around the upper part of the limb, a reac- 
tionary flow of blood took place into every small vessel w hi( h had 
been previously squeezed empty, so that though the operation 
itself had actually been bloodless, the wound could not be closed 
because of the occurrence of unusually free haemorrhage or 
troublesome oozing A further objection to the application 
of such an elastic roller-bandage was that septic or tuberculous 
material might b\ ihance be squeezed from the tissues in which 
It was perhaps harmlessly lying, forced into the blood-vessels, 
and so wideK disseminated thiough the body Esmarch’s 
bandage is therefore hut little used now in operative surgery 
Instead, each bleeding point at an operation is promptly secured 
by a small pair of nickel-plated clip-forceps, which generally have 
the effect, after being left on for a few minutes, of completcl)^ 
and permanently arresting the bleeding These clips were 
specially introduced into practice by Sir Spencer Wells, and it is 
no unusual thing for a surgeon to have twenty or thirty pairs 
of them at hand during an extensive operation Seeing how 
convenient, not to say indispensable, they are in such circum- 
stances, the surgeon of to-day wonders how he formerl) managed 
to get on at all without them 

Biers’s treatment by passive congestion is carried out bv 
gently assisting the return of venous blood from a part of the 
body without in any way checking the arterial flow In the 
case of tuberculous disease of the knee-joint, for instance, an 
elastic band is gently placed round the thigh for several hours 
a day, and m disease of the wrist or elbow the girth is applied 
round the arm The skin below becomes flushed, and the arterial 
blood which, as shown by the pulse, is still flowing into the 
affected part, is compelled to linger in the affected tissues 
giving the serum and the wffiite corpuscles time to exert their 
beneficial influence upon the disease 

In the case of tuberculous, or septic, affections of the lymph- 
atic glands of the neck, or of other parts where the constriction 
cannot be conveniently obtained, effective congestion can be 
secured by the use of cupping glasses And if so be that 
suppuration is taking place m the interior of an inflamed gland, 
the cupping-glasses can be applied after a small puncture has 
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been made into the softened part of the gland In this way the 
whole of the broken-down material can be got away without the 
necessity of making an actual incision or of resorting to scraping 
The method of inducing hyperaemia should be so conducted as 
to give the patient no pain whatever it must not be earned 
out with excessive energv 

By means of the Rontgenor X-rays (see X-Ray Treatment) 
the surgeon is able to procure a distinct shadow-portrait of 
deeply-placed bones, so that he can be assured as 
to the presence or absence of fracture or dislocation, or 
of outgrowth of bone, or of bone-containing tumour^ 
Bv this means also he is able to locate with absolute precision 
the situation of a foreign body m the tissues — of a com in the 
windpipe or gullet, of a broken piece of a needle in the hand, 
of a splinter of glass in the foot, or of a bullet deeply embedded 
in soft tissues or bone This effect may be obtained upon a 
fluorescent screen or printed in a permanent form upon glass 
or paper The shadow is cast bv a lo- or 12-in spark from a 
Crookes vacuum tube The rays of Rontgen find their way 
through dead and living tissues which are far beyond the reach 
of the rays of ordinary light, and they are thus able even to 
reveal changes in the deeply placed hip-joint which have been 
produced by tuberculous disease In examining an injured 
limb It IS not necessary to take off wooden splints or bandages 
except in cases where the latter have been treated with plaster 
of pans, lime-salts obstructing the rays and throwing a shadow 
Thus the rays may pass through an ordinary uric acid calculus 
in the kidney or bladder, but if it contains salts of lime, as does 
the mulberry calculus (oxalate of lime), a definite shadow is 
cast upon the screen The value of the X-rays is not limited 
to the elucidation of obscure problems such as those just indi- 
cated thev are also of therapeutic value, for example, in the 
treatment of certain forms of skin disease, as well as ol 
cancer 

Too much, however, must not be expected from them For 
the treatment of a patch of tuberculous ulceration (lupus), 
or for a superficial cancerous sore (epithelioma), they may be of 
service, but in the treatment of a deepl\ -seated malignant 
growth — as a cancer of the breast — they have not proved of 
value Moreover, the X-rays sometimes cause serious burns of 
the skin, and although this happens less often now than was pre- 
\ lously the case, still the frequent applu ation of the rays is apt 
to be followed bv cutaneous warty growths which are apt in 
turn to develop into cancer In many cases m which the X-rays 
are used a more prompt and efficient means of treatment would 
probably be by excision One great advantage which operative 
treatment by the knife must always have over the treatment by 
X-rays is that the secondary implication of the lymphatic 
glands can be dealt with at the same time And this, in many 
cases, IS a matter of almost equal importance to that of removal 
of the cancer itself 

The employment of radium in surgerv is still in its infancy 
Doubtless radium is a very powerful agent, but even if it were 
m peculiar value in treatment its cost would, 

* ““ for the present, put it out of the reach of most 
practitioners Probably it will be found useful in the treatment 
of naevus, rodent ulcers and superficial malignant growths 
As to what influence radium may have in the treatment of 
deeply-seated cancers it is as yet impossible even to guess 
For those sad cases, however, which the practical surgeon 
IS reluctantly compelled to admit as being beyond the reach of 
his operative skill, the influence of radium should be tried with 
determination and thoroughness The therapeutic influence 
of radium may eventually be found to be great, or it may be 
disappointing The fact that under direct royal patronage an 
institution has been established in London for the mVestigation 
of the physical and therapeutic value of this newly discovered 
agent should satisfy every one that its properties will be duly 
into and made known without mystery or charlatanism 
a^ii|)»olutcly in the interest of the people But m the mean- 
whdij.too much mustj not be expected from it as a surgical 
agent (E O *) 


SURGICAL INSTRUMENTS AND APPLIANCES The pur- 
pose of this article is to give an account of the more important 
surgical instruments that are now in general use, and to show by 
what modifications, and from what discoveries in science, the 
present methods of an operation have come to be what they arc 
The good surgeon is careful to use the right sort and pattern 
of instrument, and the chief fact about the surgery of the present 
day, that it is aseptic or antiseptic, is lecorded in the make of 
surgical instruments and in all the installation of an operating- 
theatre Take, for instance, a scalpel and a saw that are figuud 
in Ambroise Pdr6’s (1510-1590) surgical writings The scalpel 
folds into a handle like an ordinary pockct-kmfe, which alone 
was enough in those days to keep it from being aseptic The 
handle is most elegantly adorned with a little winged female 
figure, but it does not commend itself as likely to be surgically 
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Fig I — Netdle-holdcrs 

A, Hagedorn's, B, Macphail's C, Allen and Hanbury's, for 
Hagt dorn or ordin iry ncedlt s 

clean The saw, after the same fashion, has a rithly chased 
metal frame, and, at the end of the handle, a lion’s head in 
bold relief, with a ring through its mouth to hang it up by 
It n^y be admirable art, but it would harbour all sorts of 
germs If one contrasts with these artistic weapons the 



Fig 2 —Tenotomy Kniv< s forged in one piece 

instruments of 1850, one finds no such adornment, and for 
general finish Savigny’s instruments would be hard to beat, but 
the wooden or ivory handles, cut with finely scored lines like the 
cross-hatching of an engraving, are not more likely to be aseptic 
than the handles of Park’s instruments At the present time, 
mstead of such handles as these, with blades riveted into them, 
scalpels are forged out of one piece of steel, their handles arc 
nickel-plated and perfectly smooth, that thev may afford no 
creviies, and may be boiled and immersed in carbolic lotion 
witliout tarnishing or rusting, the scalpel has become just a 
single, smooth, plain piece of metal, having this one purpose 
that It shall make an aseptic wound In the same way the saw 
is made in one piece, if this be possible, anyhow, it must be, so 
far as possible, a simple, smooth, unrusting metal instrument, 
that can be boiled and laid in lotion, it is a foreign body that 
must be introduced into tissues susceptible of infection, and it 
must not carry infection with it 
Or we may take, at different periods of surgery, the various 
kinds of ligature for the arrest of bleeding from a divided blood- 
vessel In Park’s time (he was the first to use the ligature in 
amputation, but the existence of some sort of ligature is as 
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old as Galen) the ligature was a double thread, bon fil qut soil 
en double, and he employed a forceps to draw forward the cut 
end of the vessel to be ligatured From the time of Ambroise 
Par^ to the time of Lord Lister no great improvement was made 
In the middle of last century it was no uncommon thing 
for the house-surgeon at an operation to hang a leash of waxed 
threads, silk or flax, through his button-hole, that they might 



Fig 3 — Amputating Saws 


be handy during the operation Then came Lord Lister’s 
work on the absorbable ligature, and out of this and much other 
experimental work has come the present use of the ligature in 
its utmost perfection— a thread that can be tied, cut short, 
and left in the depth of the wound, with absolute certamt> 
that the wound may at once be closed from end to end and 
nothing more will ever be heard of the ligatures left buried in the 
tissues The choice of materials for the ligature is wide Some 
surgeons prefer catgut, variously prepared, others prefer silk, 
for certain purposes, as for the obliteration of a vessel not divided 
but tied in its course for the cure of aneurism, use is made of 
kangaroo-tendon, or some other animal substance But what- 
e\er is chosen is made aseptic by boiling, and is guarded 
Mgilantly from contamination on its way from the sterilizer 
into the body of the patient The old ligatures were a common 
cause of suppuration Therefore the wound was not closed 
along its whole length, but the ligatures were left long, hanging 
out of one end of the wound, and from day to day were gentl> 
pulled until they came away Certainly they served thus to 
dram the wound, but they were themselves a chief cause of the 
suppuration that required drainage 

Suturcb, like ligatures, were a common cause of suppuration 
m or around the edges of the wound Therefore, in the hope 
of avoiding this trouble, they were made of silver wire, which 
was inconvenient to handle, and gave pain at the time of removal 
of the sutures At the present time they are of silkworm-gut 
(atgut, silk or horsehair, they are made aseptic by boiling, and 
can be left any number of days without causing suppuration 
and can then be removed without pain 

Next may come the consideration of surgical dressings In 
the days when inflammation and suppuration were almost 
inevitable, the dressings were usually something very simple, 
that could be easily and frequently changed — ointment, or wet 
compresses, to begin with, and poultices when suppuration was 
established It is reported of the great Sir William Fergusson 
that he once told his students, “ You may say what you like, 
gentlemen, but after all, there’s no better dressing than cold 
water ” This is not the place to try to tell the long history 
of the quest after a perfect surgical dressing, and the advance 
that was begun when Lord Lister invented his carbolic paste 
The work was done slowly m the international unity of science 
during many years The perfect antiseptic dressing must fulfil 
many requirements it must be absorbent, yet not let its 
medicament be too quickly soaked out of it, and it must be 
antiseptic, yet not virulent or poisonous Of the many gauzes 


now available, that which is chiefly used is one impregnated 
with a double cyanide of zme and mercury Its pleasant 
amethystine tint has no healing virtue, but is used to distinguish 
It from other gauzes— carbohzed gauze, tinted straw-colour 
iodoform gauze, tinted yellow, sublimate, blue, chinosol, green 
The chinosol gauze is especially used in ophthalmic surgery, 
for general surgery the cyanide gauze is chiefly tmplovcd 
The various preparations of absorbent wool (t e wool that 
has been freed of its grease, so that it readilv takes up moisture) 
are used not only for outside dressings, but also as sponges 
at the time of operation, and have to a great extent done aw ay 
with the use of real sponges The gauzes in most cases are used 
not dry, but just wrung out of carbolic lotion, that their anti- 
septic influence may act at once 
The whole subject of surgical instruraents may be considered in 
more ways than one It mav be well, for the sake of clearing the 
ground, to take first some of tht more common mstruments nt general 




Fig 4 — Artery Forceps 
A, Plan's B, Spencer Wells s 

surgery, and then to note tht working ont, in the operations ot 
surgery’, of the three great principles — the use of anatsthttKS 
tht. list of antiseptic or aseptic methods, and the surgical uses of 
electncity 





Of the csstntial instruments that arc common to all opirations, 
wc may well beluve that they have now become, by gradual develop- 
ment, perfect fake, for instance, the ordinary surgical needle 
In the older forms the eye was sht shaped, not easily threaded, and 
the needle was often made of a triangular outline, hke a miniature 
bayonet At the present time the needles used in general surgery 
arc mostly Hagedorn's, which have a full-sized round eye, easy for 
threading, an flat for Iheir w hole length and have a fint cutting edge 
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on one Mdc, near the point Thus they enter tlie skin very easily, 
like a miniature knife, and thf minute wound they make is not a 
hole but a tiny slit that is at once drawn together and, as it were, 
obliterated by the tying of the suti^re Or, for another simple 
instrument in universal use, take the catch forceps that ib used for 
taking hold of a bleeding point till it is ligatured This forceps is as 
old as the time of Par6 but he made use of a v cry hea\ y and clumsy 
pattern Up to the last few years the artery forceps was made with 
broad, curved, fenestrated blades, with the catch set close to the 
blades At the present time the forceps in general use, named after 
Dr P6an in France and after Sir Spencer Wells in England, is made 
with very narrow grooved blades, and the catch is placed not near 
the blades but near the handles thus it takes a surer hold, and can 
be set free when the ligature is tied by a moment's extra pressure on 
the handles 

Among other mstiuiTRiits m universal use are divers forms of 
retractors, for holding gently the edges of a wound the larger 
patterns are m idc with broad slightly concave, highly-pohshed 
surfaces, that tluv may so far as possible, reflect hght into the 
wound Among tourniquets, the okl and elaborate Petit's tourni- 
quet, which was a band carrying a pad screwed down over the mam 
artery of the limb, has given place to the elastic tourniquet with 
psmarehs bandage For example, in an amputation, or m an 
operation on a joint or on a vessel or a nerve in a limb, the limb is 




Frc 6 — Tourniquet (Esmarch’s) 

raised and the Esmarch s elastic bandage is applied from below 
upward till it has reached a point well alxivc the site of the opera- 
tion then an elastic tourniquet is wound round the limb at thi> 

E oint th( bandage is removed, and the limb is thus kept almost 
loodless dunng the operation 


Fig 7 — Lithotnte (Bigelow’s) 

It is not possible to describe here the many forms of other ordinary 
instruments of general surgery — probes, tlirtHitors, scissors, forceps 
and many more — nor those that are used in operations on the bones 
Nor again can the numerous instruments used in special departments 
of surgery be discussetl in detail But, with regard to tiic special 




Fig 8 — Tonsillotome (Matlucu’s) 


surgt ry of the eye, and of the throat and car, it is to be noted tliat 
the chief advance in treatment arose from the invention of the 
present instruments of diagnosis, and that these are of compara- 
tively recent date The ophthalmoscope was the work of Helmholtz 
The laryngoscope was mventeti by Manuel Garcia in the middle of the 



Fig 9 — Ophthalmoscope (Landolt's) 


19th century and the use of a frontal nttrror, for focusing a strong 
light on thp membrana tympanl, m the examination of the ear, 
was in use somewhat earlier B^re the ophthalmoscope it was 
impossible to study the internal diseases of the eye before the 
laryngoscope the diseases of the larynx were invisible, and were 
mainly a matter of guess-work, and of vague and often iutile treat- 


ment Before the use of the frontal mirror the diseases of the ear 
were hardly studied, m that sense in which they are studied now 
The wondmul advance of the special departments of surgery was 
of course, the result of many forces, but one of the chief of thesa 



lorcis was the invention of proper instruments of diagnosis The 
textbooks that were written immediately before those instruments 
became available were not fir in advance of Ambroise Pare, so lar 
as these special departments are concerned 

It may be well next to consider in what ways the condntt of an 
operation is influenced by those two great discoveries of anaesthetics 
and the more gradual development of the principles of antiseptic and 
aseptic surgery, with special reference to the use of the instruments 
of surgery fhe jubilee year of anaesthesia was 189O, the first use 
of nitrous oxide was on the nth of December 18^4, the first opera- 
tion under ether was on the ^oth of September 1846 the first use 
of chloroform was on the 4th of Nc'vember 1847 The choice of tlu 
anaesthetic, or of some combination of anaesthetics, that is best 
suited to each particular case, is a matter of careful consideration, 
but, on the whole, the tendency in England is to keep to the via 
media between the more general use of chloroform in Scotland and 
the more general use of ether m the United States Of the methods 
of administering chloroform there is no need to say much by some 



anaesthetists no instrument is used save a fold of lint or some such 
stuff, or a piece of flannel made into a sort of cone or mask Use is 
generally made of a modification of ‘ Junker's inhaler, whereby 
the vapour of chloroform is administered by means of a hand ball 
For the admmistr ition of ether some form of Clover's inhaler is 
generally used, whereby the ether m a small metal chamber passes 
as vajiour into an indiarubber bag, and there is combined with the 
patient's breath m pro- 
portions determined by 
the anat sthetist through- 
out the operation rhe 
metal chamber is so de- 
signed that by turning 
it the exact pioportum 
of ether to air is fixed 
in accordance with the 
requirements of the case 
Of late years, by the use 
of an iron cylinder of 
nitrous oxide, connected 
by a tube with a Clover's 
inhaler, it is possible to 
begin with nitrous oxide, 
and to go on, witliout 
interruption, with ether 
More recently an admir- 
able method has been 
devised of admimstenng 
nitrous oxide with the 
admixture of air or of 
oxygen in such a way 
that the anaesthesia pro- 



Fio 12 — Gas and Ether Apparatus 

(Hewitt's) 


duced by the gas may be maintained for time enough to allow ot 

an operation of some length 
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The senes of discoveries which, in its application to surgery, has 
brought about the present antiseptic and aseptic methods of opera- 
tion IS concerned both with the shape or use of the instruments of 

surgery and with theur prepara- 
tion for use The mere stenhza- 
tion. by boihng or by steaming, 
of all mstruments and dressings, 
IS enough to ensure their freedom 
from the ordinary micro-Qrgan- 
i&ms of suppuration, but the 
surgeon cannot boil or steam 
cither himself or his patient 
The preparation, therefore, of the 
surgeoivs hands, and of the skin 
over the area of operation, is 
made not only by scrubbing with 
soap and hot water, but by 
careful use of antiseptic lotions 
Again, ligatures and sutures, 
which must be kept m stock 
ready for use, arc kept, after 
careful stcnlization, in antascptic 
lotion, or are again sterilized 
immediately before an operation 
Again, all towels used at an 
operation must be prepared, 
either by sterilization or by im- 
mersion in antiseptic lotion 
The stiiili/ tion of all instruments and dressings is a simple 
matter , the usual sterilizer is a vessel like a fish-kc ttle. with a per 
furated mctil tray in it, so that the instruments can be immersed 
in boiling wattr, and can be lifted on the tray and transferred 
straight from the stenhzer into vessels containing stenlizecl water ot 
antiseptic lotion For the sterilization of dressings an upper 
vessel IS htt( <1 to the stenlizei, so that the steam may permeate the 
dressings pUct d in it In hospital practice it is used also to stenluc 
all toweb ij)rons and the like m a large cylindrical vessel Stenhz-a- 
tion by iKulmg or steaming, together with the use of antiseptic 
lotions, or of water that has been boiled, for all such things as cannot 
be boiled or steamed, is the essential principle of the surgery of the 
present day, and practically the antiseptic method and the aseptic 
method h ive become one, varying a little this way or that according 
to the nature and circumstances of the case 

Beside anaesthetics and antiseptics, there is a third senes f)f 
discoveries that has profoundly influenced surgery — the use of the 
forces of electricity The uses of electricity arc fivefold 

I Ihc (juli ano~t autery — The oiigmal form of the cautery, the 
fet ardent Par{ s time, for the at rest of haemorrhage after amputa- 
tion, was a ttrnble aflair Happily for mankind, his invention of 
tilt ligature put an end to this use of the cautery, but it was still 
used in a ^jnall number ot other cases Subsequently Claude 
Andr6 Paqu<-lm(b 1836) invented a very ingenious form of cautery, 
a scries of metal blades or points of different shapes and sizes, that 
could be fitted to a handle these points were hollow inside, and were 
filled with fine platinum gau/e. and, by means of a bottle and hand- 
be’lows, they could be kept neated with benzene-vapour Thus, 
V lien th-^y had once been raised to a glowing heat by holding them 



Fig 14 — Galvano-cautery Set 


over a spirit-lamp, they could be kept at any desired heat This 
mstrumont is still in use for a few cases where very rapid and exten- 
sive cauterization is necessary But for all finer use of actual heat 
the galvano-cautery alone is used — a senes of very minute points of 
platinum, with a suitable trigger- handle, connected with a battery or 
(by means of a converter) witli the ordinary house supply of elcctn- 
city In this way it is possible to apply a glowing point with a 
fineness and accuracy of adjustment that were wholly impossible ith 
Paquelm’s cautery 

2 Electyoi\ -This method is of great value, m suitable cases, 

for the arrest or obliteration 
of small growths The 
passage of tne electnc cur- 
rent between needles intro 
duced into or under the 
skin bnngs about a gradual 
shnnking or cicatrization 
of the tissues subjtiCted to 
it, without the production 
of any unsightly sear 

3 Llectro- Motor Bower — 
Dunng recent years the use 
of a small electro-motor machine has come into the practice of 
surgery for certain operattoos on the bones, especially for the 
operation tor disease involving the mastoid bone It is, of course, a 
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better methocl for the use of a fine drill or burr, for example, than 
the “dental engine,’ where the power is generated by a pedal 
turning a wheel, and it will probaoly come into wide use botn fo 
dental surgery and for those operations of general surgery that 
require very gradual and delicate removal of small circumscribed 
areas of bone, especially of the cramal bones 

4 The X‘Rays — This, the most unexpected and, as it were, thi. 
most sensational discovery that has been bestowed on physicians 
and surgeons since the discovery of anaesthetics, is now used ovei 
a very wide and varied field of practice Its value does not stop at 
the detection and localization of foreign bodies, indeed, this is but 
a small part of its work It is used constantly for cases of actual or 
suspected fracture or dislocation , for cases of congenital or acquired 



Fig iO — C ystoscop (Nitzc's) 


deformity, for cases involving difficulties of diagnosis between a 
swclhng of the bone flue to inflammation aiifl a swelhng due to a 
tumour and for obscure cases of spinal disease, hip disease and the 
like Moreover, it has been found possible, by Dr Hugh Walshani 
and others, to obtain pictures of the. thoracic organs that are a v cry 
valuable guide m many obscure cases of disease fit the lungs or of the 
pleura, and in many cases 
of thoracic aneurism or 
of in tra- thoracic tumoiii 
E\ cry ' c r the number 
and tlu r mge of the cases 
where the X rays ari 
helpful for diagnosis and 
for trt atment bet ome 
greater, and it is impos- 
sible to say at what point 
the surgical value ot this 
discovery will find its 
limits Beyond these 
uses it IS probable that 
the \ rays will maintain 
and extend the impor- 
tance that they already 
have in the direct treat- 
ment of certain cases of 
disease 01 the skin (set 
X Rav Treatment) 

5 The Electric Lt^hi — 

Beside the general supenonty of this hght to other lights for the 
routine work of surgery, tJiere are several special uses for it Of 
these, the most important is 
the cysto<!cope, a long nairow 
tube, shaped and curved 
somewhat hke a cathetcT, 
and having at its end a very 
minute glow-lamp and re- 
flector, and a small window 
Its other end is fitted with 
a lens, and is connected bv 
a switch with the main cur- 
rent With this instrument, 
in skilled hands, it is possible 
to inspect the interior of the 
bladder, and in many cases 
to make an exact diagnosis 
under circumstances where 
otherwise it would be im- 
possible Another instance 
of the value of the electric 
lamp in diagnosis is given by 
tlie trans illumination oi the 
facial bones in cases of sus- 
pected disease of the central 
cavity of the superior max- 
illary bone A small glow- 
lamp is held m the closed 
mouth, in a darkened room, 
and by a comparison of the 
shadows on the two sides of 
the face, thus trans-iUumiH- 
ated, an exact diagnosis can 
often be obtained as to tlu 
presence or absence of pus in 
tlus central cavity Again, 
a small glow lamp, duly sterihzed, is often of great value in deep 
operations on the abdominal cavity 

The bactericidal properties of light have long been demonstrated 
by Bie and others Professor Niels Fmsen of Copenhagen first used 
the ultra-violet ray^ of solar light in the treatment of skin dneases 





1 iG 13 —Instrument Sterilizer 



Fic 15 — Electrolysis Needle-hold eis. 
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notably of lupus He later invented the lamp which bears his 
name The original Finsen lamp comprised a voltaic arc of 6o to 
8o amperes round which four tubes collected the light by quartz 
lenses, the light being cooled by passing through water and the tubes 
being surrounded by a water-jacket The usual exposure was ont 
liour In the Finsen-Reyn modification now used a single collect 
in^ tube fitted on an adjustable stand is placed in front of a 
scissors arc lamp consuming 20 amperes The rays arc cooled and 
water- jacketed as in the ongmal A suitable quartz compressor 
with a chamber containing circulating water is pressed upon the 
skin of the part to be treated and held at right angles to tht 
impinging rays The time of exposure is now reduced to forty-fivt 
minutes 

Radium when used in surger> is applied by means of applicators, 
either having the fixed salts on square or oblong metallic plates or 
cloths or by appheators having free radium in sealed metal tubes 
These tub^ are sometimes buried m the tissues Sometimes a 
method of screening is adopted in order to modify the mtensity 
of the radiation This is done by envelopmg the tube*^ containing 



Fig X9 — Radium Applicators 


the radium m cases of silver, lead or nickel of various thicknesses 
In this, known as the method cf Dr Dominici, the a uid $ rays 
are intercepted by the metal screens and the highly penetrative rays 
only applied to the morbid tissues 

The illustrations in this article are by permission of Messrs Allen 
A Hanbury, I^ndon, and that of the radmm-appheatora by 
permission of Messrs Siemens Brothers, London 

SURICATE, orMEERKAT(5wne’e7/a ietradactyla), a small South 
Afncan mammal of the civet family, ranging from Cape Colony 
to Algoa Bay The head and body are about 14 in long, and 
the tail half as much, the fur ’s long and soft, light grizzled grey 
in colour, and banded with black on the lower part of the back 
Meerkats are sociable animals, living m holes in the rocks on 
the mountains, and burrowing in the sandv soil of the plains 
They form amusing pets, and in a wild state, writes Mrs A Martin, 
they feed chiefly on “ succulent bulbs, which they scratch 
up with the long, curved, black claws on their fore- feet They 
are devoted sun-worshippers and in the early morning, before 
it IS daylight, they emerge from their burrows and wait in rows 
till their divinity appears, when they bask joyfully in his beams ” 

SURINAM TOAD (Ptpa amencana), an aglossal tailless 
Batrachian, rendered famous by its mode of reproduction, 
first observed m 1710 by the Dutch anatomist F Ruisrh It 
inhabits South America east of the Andes and north of the 
Amazons, and is thoroughly aquatic In its extremely flattened 
head it is paralleled by two other vertebrates only, which, 
curiously, inhabit the same parts of South America, viz the 
Silund fish Aspred o bctlrachtts and the Chelonian Chely^ matamata , 
the end of the snout and the angles of the jaws bear several 
lappets, the fingers terminate in a star-shaped appendage, 
the toes are very broadly webbed, and the eyes are minute and 
without lids 

The eggs are carried on the back by the mother, and the skin 
thickens and grows round the eggs until each is enclosed m a 
dermal cell, which is finally co\ ered by a homy lid, believed to 
be formed by a secretion of the skin or else to represent the 
remains of the gelatinous capsule which at first surrounded 
the eggs These, which may number about one hundred and 
measure five to seven millimetres m diameter, develop entirely 
within these pouches, and the young hop out in the perfect 
condition, without a vestige of a tail Pairing takes place m 
the water, the male clasping the female round the waist The 
wav in which the eggs reach the back of the female has been 
observed m specimens kept m the London Zoological Gardens 
During oviposition the cloaca projects from the vent as a bladder- 
hke pouch, which is inverted forwards, between the back of the 
fein^ and the breast of the male, and by means of this ovi- 


positor the eggs are evenly distributed over the whole back 
How the eggs are fertilized has not been ascertained 

Authoritifs — G Grfinberg and A von Klmckowstrom, " Zur 
Anatomic der Pipa amencana, ” Zool Jahtb Anat vii Ooq, A D 
liartlctt, ‘ Note on the Breeding of the Surinam Water Toad 
Proc Zool Soc (1896), p 595 

SURMA» or Barak, a river of Assam, India It is one of the 
two chief nvers of the province, watering the southern valley as 
the Brahmaputra waters the northern and larger valley It 
rises m the Barail range to the north of Manipur, its sources 
being among the southern spurs of Japvo Thence its course 
is south with a slight westerly bearing, through the Manipur hills 
I to British territory The name of Barak is given to the upper 
part of the river, in Manipur and Cachar A short distance 
below Badarpur in Cachar it divides into two branches Oni 
j of these, which passes Sylhet, is called Surma The other is 
I called Kusiara till it subdivides into (a) a branch called Bibiana 
or Kalni, which joins the Surma near Ajminganj, and (b) 1 
branch which resumes the name of Barak and joins the Surmc 
near Habiganj At Bhairab Bazar in Mvmensmgh the Surma 
unites with the old Brahmaputra and becomes known as th( 
Meghna The river is navigable by steamers as far as Sik bar 
m the rains Total length about 560 m 

The Surma Valley and Hill Districts Division is a 
division of the province of Eastern Bengal and Assam It 
includes the five districts of Sylhet Cachar, lushai hills, Naga 
hills, and khasi and Jaintia hills, with a total area of 25,481 
sq m and a population in 190T of 3,084,527 

SURPLICE (Late Lat ^uperpelhceum , Fr super, over, and 
pellis, fur. Span sobrepellice , Fr surphs , in Ital cotta and 
Ger Chorrock, choir coat), a liturgical vestment of the C hnstian 
Church It IS a tunic of white linen or cotton material, 
with vnde or moderately wide sleeves, reaching — according 
to the Roman use — barely to the hips and elsewhere m tin 
churches of the Roman communion to the knee It is usually 
decorated with lace, but in modern times — in Germany at least 
— also with embroidered bordurcs The surplice originally 
I reached to the feet, but as early as the 13th century it began to 
be shortened, though as late as the 15th century it still Icll to 
the middle of the shin, and it was not till the 17th and i8th 
centuries that it was considerably shortened More drastic were 
other modifications which it underwent in course of time in 
several localities, which led to the appearance of various sub- 
sidiary forms alongside of the original type Such were the 
sleeveless surplice, which was provided at the sides with holes to 
put the arms through, thcsurplue with slit-up arms or loppels 
(so-called “ wings ”) instead of sleeves, the surplice of which not 
only the sleeves but the body of the garment itself were slit 
up the sides, precisely like the modern dalmatic, and, finally, 
a sort of surplice in the form of a bell-shaped mantle, with a 
hole for the head, which necessitated the arms being stuck 
out under the hem The first two of these forms were very 
early developed, and, in spite of their prphibition by synods 
1 ere and there {e e that of Li6ge in 1287), they survive in various 
places to the present day The latter two only appeared after 
t he close of the middle ages the first of them in South Germany, 
the second more especially in Venetia, where its use is attested 
by numerous pictorial records As a rule, however, these 
«5uhsidiary forms of surplice were worn mostl> by the lower 
clergy They were the result partly of the influence of the 
secular fashions, but more particularly of considerations of 
convenience 

The surplice belongs to the vesies ^acrae, though it requires 
no benediction It is propci to all clerics, even to those who have 
only received the tonsure, the bishop himself vesting with it 
those who have been newly tonsured by him Its use in divine 
service is very vaned It is worn in choir at the solemn offices, 
It IS the official sacral dress of the lower clergy in their liturgical 
functions, it is worn by the priest when administering the sacra- 
ments, undertaking benedictions, and the like, the use of the 
alb bemg nowadays almost exclusively confined to the mass 
and functions connected with this In general it may be said 
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that this was, in all mam particulars, the custom so early as the 
T4th century 

The older history of the surplice is obscured by lack of exact 
information Its name is derncd, as Durandus and Gerland 
also affirm, from the fact that it was formerly put on over the fur 
garments which used to be worn in church and at divine service 
as a protection against the cold It has been maintained that 
the surplice was known in the 5th century, the evidence being 
the garments worn bv the two clerics in attendance on Bishop 
Maximian represented in the mosaics of S Vitale at Ravenna, 
m this Ccisc, however, the dalmatic has been confused with the 
surplice In all probability the surplice is no more than an 
expansion of the ordinary liturgical alb, due to the necessity 
for wearing it over thick furs It is first mentioned in the nth 
century, m a canon of the synod of Coyaca in Spam (1050) and 
in an ordinance of King P dwaid the Confessor In Rome it was 
known at least as early as the 12th century It probably origi- 
nated outside Rome, and was imported thence into the Roman 
use Originally only a choir vestment and peculiar to lower 
clergy, it gradually— certainly no later thin the i^th century 
— replaced the alb as the vestment proper to the administering 
of the sacraments and other sacerdotal functions 

In the Oriental rites there is no surplice, nor any analogous 
lestment Of the non-Roman Churches in the West the sur- 
plice has continued m regular use only in the Lutheran churches 
of Denmark, Norway and Sweden and m the Church of Fngland 
(sec below) (J Bra) 

Church of / — The siirplue was prescribed by the j 

second Prayer Book of Fdward VI , as, with the tippet or the 
academical hood, the sole vestment of the minister of the j 
church at *^all times of their ministration,’^ the rochet being 
practically regarded as the episcopal surplice Its use was 
furiously assailed by the extremer Reformers but, in spite of 
thtir efforts, was retained bv Eli7abeth’s Act of Uniformity, 
and enforced h\ the advertisements and injunctions issued 
under h( r authority, which ordered the “ massing vestments ** 
— chasubles, albs, stoles and the like— to be destroyed It has 
since remained, with the exception of the cope y ), the sole 
vestment authorized by law for the ministers, other than 
bishops, of the Church of England (for the question of the vest- 
ments prescribed by the “ Ornaments Rubric ” see Vfstments) 
Its use has never been confined to clerks in holy orders, and it 
has been worn since the Reformation by all the “ ministers ” 
(including vicars-choral ana choristers) of cathedral and colle- 
giate churches, as well as by the fellows and scholars of colleges 
m chipel The distinctive mark of the clergy (at least of the 
more dignified) has been the tippet or scarf above mentioned, a 
broad band of black silk worn stole-wise, but not to be confused 
with the stole, since it has no liturgical significance and wa^ 
onsinally no more than part of the clerical outdoor dress (see 
Stolf) The surplice was formerly only worn by the clergy 
when conducting the service, being exchanged during the sermon 
for the black gown,” t e either a Geneva gown or the gown 
of an academical degree This custom has, however, as a result 
of the High Church movement, fallen almost completely obsolete 
The “ black gown,” considered wrongly as the ensign of 
Low Church views, survnves m comparatively few of even 
^'evangelical” churches, it is still, however, the custom for 
preachers of university sermons to wear the gown of their 
degree 

The traditional form of the surplice in the Church of England 
is that whu h survived from pre-Reformation times, viz a wide- 
sleevcd, very full, plain, white hnen tunic, pleated from the yoke, 
and reaching almost, or quite, to the feet Towards the end 
of the 17th century, when large wigs came into fashion, it came 
for convenience to be constructed gpwn-wise, open down the 
front and buttoned at the neck, a fashion which still partially 
survives, notablv at the univer'^ities In general, however, the 
tendency has been, under continental influence, to curtail its 
proportions The ample vestment with beautiful falling folds 
has thus m many churches given place to a scanty, iinpleated 
garment scarce reaching to the knee^ In the more extreme ” 


churches the surplices are frank imitations of the Roman 
cotta (WAP) 

SURRENDER, in law, a mode of alienation of real estate 
It IS defined by I ord Coke to be “ the yielding up of an estate for 
life or years to him that hath an immediate estate m reversion 
or remainder ” (Coke upon Littleton, 337 b) It is the converse 
of release, which is a conveyance bv the reversioner or remainder- 
man to the tenant of the particular estate A surrender is 
the usual means of effecting the alienation of copyholds The 
surrender is made to the lord, who grants admittance to the 
purchaser, an entry of the surrender and admittance being 
made upon the court rolls formerly a devise of copyholds 
could only have been made by surrender to the use of the 
testator’s will followed by admittance of the devisee The 
Wills Act of 1837 now allows the devisee of copyholds without 
surrender, though admittance of the devisee is still necessary 
A surrender must, since the Real Property Act 1845, be by deed, 
except m the case of copy holds and of surrender by operation 
of law Surrender of the latter kind generally takes place by 
merger, that is, the combination of the greater and less estate 
by descent or other means without the act of the party (see 
Rfmaindfr) In Scots law surrender m the case of a lease 
IS represented by renunciation The nearest approach to 
surrender of a copyhold is resignation tn remanenttam (to the 
lord) or resignation tn favorem (to a purchaser) These modes of 
conveyance were practically superseded by the simpler forms 
introduced by the Conveyancing Act 1874 
SURRENTUM (mod Sorrento^ qv)^ an ancient town of 
Campania, Italy, situated on the N side of the promontoiy 
which forms the S E extremity of the Bay of Naples The 
legends indicate a close connexion between Lipara and Surrentum, 
as though the latter had been a colony of the former, and even 
through the Imperial period Surrentum remained largely Greek 
Before the Roman supremacy it was one of the towns subject to 
Nucena, and shared its fortunes up to the Social War, it seems 
to have joined in the revolt of 90 b c like Stabiae, and was 
reduced to obedience in the following year, when it seems to have 
received a colony Its prosperity dates from the Imperial period, 
when Capreae was a favourite residence of Augustus and Tiberius 
Numerous sepulchral inscriptions of Imperial slaves andfreedmen 
have been found at Surrentum An inscription shows that Titu^ 
m the year after the earthquake of a d 79 restored the horologmm 
of the town and its architectural decoration A similar restora- 
tion of an unknown building m Naples in the same year is 
recorded m an mscnption from the last-named town (cf A 
Sogliano in Noiizte dt ^It Scavt, 1901, p 363) The most important 
temples of Surrentum were those of Athena and of the Sirens 
(the latter the only one m the Greek world in histone times), 
the former gave its name to the promontory In antiquity 
Surrentum was famous for its wine (oranges and lemons which are 
now so much cultivated there not having been introduced into 
Italy in antiquity), its fish, and its red Campaman vases, the 
discovery of coins of Massilia, Gaul and the Balearic Islands here 
indicates the extensive trade which it carried on The position 
of Surrentum was very secure, it being protected by deep gorges, 
except for a distance of 300 vds on the south-west where it was 
defended bv walls, the line of which is necessarily followed 
by those of the modern town The arrangement of the modem 
streets preserves that of the ancient town, and the disposition 
of the walled paths which divide the plam to the east seems to 
date in like manner from Roman times. No rums are now pre- 
served in the town itself, but there are many remains in the villa 
quarter to the east of the town on the road to Stabiae, of which 
traces still exist, running much higher than the modern road, 
across the mountain, the site of one of the largest (possiblv 
belonging to the Imperial house) is now ccupied by the Hotel 
Victoria, under the terrace of which a small theatre was found 
in 18155, an ancient rock-cut tunnel descends hence to the shore 
Remains of other villas may be seen, but the most important 
rum IS the reservoir of the (subterranean) aqueducts just outside 
the town on the east, which had no less than twenty-seven 
chambers each about 90 ft by 20 ft Greek and Osran tombs 

xwi 
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have also been found Another suburb lay below the town and 
on the promontory on the west of it, under the Hotel Sirena are 
substructions and a rock-hewn tunnel To the north-west on 
the Capo di Sorrento is another villa, the so-called Bagni della 
Regina Giovanna, with baths, and in the bay to the south west 
was the vilK of Pollius Felix, the friend of Statius, which he 
describes in Stlvae 11 2, of which remains still exist Farther 
west again are villas, as far as the temple of Athena on the pro- 
montory named after her at the extremity of the peninsula (now 
Punta Campanelh) Neither of this nor of the famous temple 
of the Sirens are any traces existing 

See J VioXoch, tampan en p 252 sqq (iiid ed , HrtsUiu 1800) 

(T As) 

SURREY^ EARLDOM OF There IS some doubt as to when 
this earldom was created, but it is unquestionably of early origin 
A Norman count, William de Warenne {c 1030-1088), is 
generally regarded as its first holder and is thought to ha\e 
been made an earl by William II about 1088 William and 
his successors were styled earls of Surrey or Earls Warenne 
indifferently, and the family became extinct when William, 
the 3rd carl, died in 1148 The second family to hold the 
earldom of Surrey was descended from Isabel de Warenne 
(d 1199), daughter and heiress of Earl William, and her second 
husband Hamelin Plantagenet (d 1202), an illegitimate half- 
brother of King Henry II Hamchn took the name of Warenne 
and was recognized as earl of Surrey or Earl Warenne, and his 
descendants held the earldom until Earl John died without 
legitimate issue in 1347 

The earldom and estates of the Warennes now passed to 
John’s nephew, Richard Fitzalan, earl of Arundel {c 1307-1376), 
being forfeited when Richard’s son, Richard, was beheaded for 
treason m 1397 Then for about two years there was a duke of 
Surrey, the title being borne by Thomas Holand, earl of Kent 
(1374-1400), from 1397 until his degradation m 1399 In 
1400 Richard FitzaHn’s son. Sir Thomas Fitzalan (1381-1415), 
was restored to his father’s honours and became earl of 
Arundcil and earl of Surrey, but the latter earldom reverted to 
the Crown when he died In 1451 John Mowbray (1444-1476), 
afterwards duke of Norfolk, was treated earl of Surrey, but the 
title became extinct on his death 

The long connexion of the Howards with the earldom of 
Surrey began in 1483 when Thomas Howard, afterwards duke 
of Norfolk, was created earl of Surrey Since that time, with the 
exception of brief periods when some of its holders were under 
attainder, the title has been borne by the duke of Norfolk^ 
The courtesy title of the duke’s eldest son is earl of Surrev 

See the articles Warennf Earls and Arundel Earls of, also 
G E Q , Complete Peerage vol vii (1890) 

SURREY, HENRY HOWARD, Earl or (1^18 ?-i547), 
English poet, son of Lord Thomas Howard, afterwards 3rd 
duke of Norfolk, and his wife Elizabeth Stafford, daughter of 
the duke of Buckingham, was bom probably in 1518 ^ He suc- 
ceeded to the courtesy title of earl of Surrey in 1524, when his 
father became duke of Norfolk His early years were spent m 
the various houses belonging to the Howards, chiefly at Kenning- 
hall, Norfolk He had as tutor John Clerke, who, beside in- 
structing him in the classics, inculcated a great admiration for 
Italian literature The duke of Norfolk was proud of hus son’s 
attainments (Chapuys to the emperor, December 9, 1529) 
The duke was governor of Henry bitzrov, duke of Richmond, 
the natural son of Henry VIII and Elizabeth Blount Surrey 
was a little more than a year older than Fitzroy, and became his 
companion and friend Fitzroy was at Windsor from 1530 to 
1552, and it must be to these years that Surrey refers in the lines 
written in prison at Windsor, “ where I, m lust and 3oy, with a 
king’s son, my childish ye^rs did pass ” Anne Boleyn tned to 
arrange a marriage between the princess Mary and her kinsman, 
Surrey The Spanish ambassador, in the hope of detaching the 
duke of Norfolk’s interest from Anne Bole> n m favour of Catherine 

' The only 'luthonty for the date of his birth is the legend Sat 
superest Aetatts XXIX on a portrait of Henry Howard at Arundel 
Castle 


of Aragon, seems to have been inclined to favour the project, 
but Anne changed her mind, and as early as October 1 530 arranged 
a marriage for Surrey with Lady Frances de Vere, daughter of the 
15th carl of Oxford This was concluded at the earhest possibU 
date, m February 1532, but in consequence of the extreme youth 
of the contracting parties, Frances did not join her husband until 
1535 * InOctoberSurrey accompanied Henry VIII to Boulogne 
to meet Francis I , and, rejoining the duke of Richmond at 
Calais, he proceeded with him to the French court, where the two 
Englishmen were lodged with the French royal princes Surrey 
created for himself a reputation for wisdom, soberness and good 
learning, which seems curious in view of the events of his ’atcr 
life Meanwhile in spite of his marriage with Frances de Vere, 
the project of a contract between him and the princess Mary was 
revived in a correspondence between Pope Clement VII and the 
emperor Charles V , but definitely rejected by tha^latter Surrc> 
only returned to England in the autumn of i533,iiyhen the duke 
of Richmond was recalled to marry his friend’s sister, Mary 
Howard Surrey made his home at his father’s house of Kenning 
hall, and here was a witness of the final separation betwien his 
parents, due to the duke’s relations with Elizabeth Holland, who 
had been employed in the Howard .’ nursery Surrey took his 
father’s side m the family disputes, and remained at Kenning- 
hall, where his wife joined him in 1535 In May 1536 he filled 
his father’s functions of earl marshal at the trial of his cousins 
Anne Boleyn and Lord Rochfoid In the autumn of that year 
he took part with his father m the bloodltss campaign against 
the rebels in Yorkshire and Lincolnshire, in the “ Pilgrimage of 
Grace ” Although he had supported the royal cause, insinuations 
were made that he secretly favoured the insurgents Hasty m 
temper, and by no means friendly to the Seymour faction at court, 
he struck a man who repeated the accusation in the park at 
Hampton Court For breaking the peace in the king’s domain 
he was arrested (1537), but thanks to Cromwell, who had yielded 
to the petition of the young man’s father, he was not compelled 
to appear before the privy council, but was merely sent to reside 
for a time at Windsor During this imprisonment and the 
subsequent retirement at Kenninghall, he had leisure to devote 
himself to poetry In 1539 he was again received into favour 
In May 1540 he was one of the champions in the jousts cclc- 
bratedb at court The fall of Thomas Cromwell a month later 
increased the power of the Howards, and in August Henry VIII 
married Surrey’s cousin, Catherine Howard Surrey was knighted 
early in 1541, and soon after he received the order of the Garter, 
was made chancellor of the duchy of I^ncaster, and, m con- 
junction with his father, grand seneschal of the university of 
Cambridge He apparently preserved the royal favour after 
the execution of Catherine Howard (at which he was present), 
for in December 1541 he received the grant of certain manors 
in Norfolk and Suffolk In 1542 he was imprisoned in the Lleet 
for a quarrel with a certain John Leigh, but on appeal to the 
privy council he was sent to Windsor Castle, and, after being 
bound over to keep the peace with John Leigh under a penalty 
of 10,000 marks, he was soon liberated Shortly after his 
release he joined his father on the Scottish expedition They 
laid waste the country, but retreated before the earl of Huntly, 
taking no part in the victorious operations that led up to Solway 
Moss To this year no doubt belong the poems m memory of 
Sir Thomas Wyat His tics with Wyat, who was fifteen years 
his elder and of opposite politics, seem to have been rather literary 
than personal He appears to have entered into closer relations 
with the younger Wyat In company with Mr Wyat,” he 
amused himself by breaking the windows of the citizens of 
London on the 2nd of February 1543 For this he was accused 
by the privy council, a second charge being that he had eaten 
meat in Lent In prison probably he wrote the satire on the 
City of London, in which he explains his escapade by a desire 
to rouse Londoners to a sense of their wickedness In October 
he joined the English army co-operating with the imperial forces 
in Flanders, and on his return in the next month brought with 
him a letter of high commendation from Charles V In the 
campaign of the next year he served as field marshal under his 
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father, and took part m the unsuccessful siege of Montreuil 
In August 1545 he was sent to the relief of Edward Poynmgs 
then in command of Boulogne, and was made lieutenant-general 
of the English posse ssioas on the Continent and governor of 
Boulogne Here he gamed considerable successes, and insisted 
on the retention of the town in spite of the desire of the privy 
council that it should be surrendered to France A reverse on 
the 7th of January at St Etienne was followed by a period of 
inaction, and m March Surrey was recalled 

Surrey had always lieen an enemy to the Seymours, whom he 
regarded as upstarts, and when his sister, the duchess of Rich- 
mond, seemed disposed to accept a marriage with Sir Thomas 
Seymour, he wrote to her msmuatmg that this was a step to- 
wards becoming the mistress of Henry VTII By his action m 
thwarting this plan he increased the enmit\ of the Seymours 
and added his sister to the already long list of the enemies which 
he had made by his haughty manm r and brutal frankness He 
was now accused of quartering w ith his own the arms of Edward 
the Confessor, a proceeding which, it was alleged, was only 
permissible for the heir to the crown The details of this accusa- 
tion were false, moreover, Surrty had long quartered the royal 
arms with his own without offence The charge was a pretext 
covering graver suspii 10ns burrey had asserted in the presence 
of a certain George Blage, who was inclined to the reforming 
movement, that on Henry’s death, his father, the duke of Nor- 
folk, as the premier duke m England, had the obvious right of 
acting as regent to Prince Edward He also boasted of what he 
would do when his father had attained that position All of 
this was construed into a plot on the part of his father and 
himself to murder the king and the prince The duke of Norfolk 
and his son were sent to the Tower on the T2th of December 

1546 Every effort was made to secure evidence The duchess 
of Richmond was one of the witnesses (set her depositions in 
Herbtrt of (.herburv, life and Reign of Uenrv VIII , 1649) 
against her brother, but her statements were too doubtful to add 
anything to the formal indictment On the 13th of January 

1 547 Surrey defended himsdf at the guildhall on the charge of 
high treason for having illegally made use of the arms of Edward 
the Confessor, before judges selected for their known hatred of 
himself He was condemned by a jury, packed for the occasion, 
to be hanged, drawn and quartered at Tyburn This sentence 
was not earned out vSiirrcy was beheaded on Tower Hill on 
the igth of the month, and was buried m the church of All 
baints, Barking His remains were afterwards removed by his 
son the earl of Northampton to Framlingham, Suffolk His 
father, who was charged with complicity m his son s crime, was, 
as a peer of the realm, not amenable to a common jury The 
consequent delay saved his life He was imprisoned during 
the whole of the reign of Edward VI , but on Mary s accession 
he was set free, by an act which also assured the right of the 
Howards, as descendants of the Mowbrav family, to bear the 
arms of the Confessor 

Suney s name li*is been long connectcil with the “ Fair Geraldine ’ 
to whom hi«i love poems ^^erc supposed to be addressed The story 
IS founded on the romantic fiction of Thomas Nashe, Tht Unfortunate 
7 ravcller or Lift of Jack WtUon (1594) accordmg to which Surrey saw 
m a magic glass in the Netherlands the face of Geraldine and then 
travelled throughout Europe challenging all comers to deny m full 
field the charms of the lady At Florence he held a tournament in 
lier honoui and was to do the same in other Italian cities when he 
was recalled by order of Henry Vlll The legend deprived of its 
more glaring discrepancies with Surrey's life was revived m Michael 
Drayton s Cnglands Herotcall Epistles (159^) Geraldmo was the 
•laughter of the carl of Kildare Lady Elizabeth Fitzgerald, who was 
brought up at the English court in company with the princess 
hdizabeth (see James Graves A Brief Memoir of Lady Elizabeth 
litzgerald 1874) bhe was ten \tars old when in is ^7 Surrey 
addressed to her the sonnet ‘ I rora Tuskane came my ladies worthy 
race," and nothing more than a pissing admiration of the child ind 
an imigmative anticipation of her beauty can be attributed to 
Surrey ‘ A Song to a lad le that refused to daunce with him " 
IS addressed to Lady Hertford wife of lus bitter enemy and the 
two poems, O happy dames " and Good ladies ye that have your 
pleasures in exile arc addressed to his wife to whom at any rate 
m his later years he seems to have been sincerely attached 

His poems, which were the occupation of the leisure moments of 


his short and crowded life wtre first printed in Sonas and Sonettes 
ivritten by the rv^ht honorable horde Henry Howuvd late LarU of 
Surrey and other (apucl Richard um lottcl 1557) A second edition 
followed m luly 1557 and othe-s m 1559 15O7 1574 1585 and 

Although ‘surreys* nd.mc probably because of his rank 
stands first on the title-page Wyat was the earlier in point of time 
of Henry's courtlv makers Surrey indeed expressly acknow- 
ledges Wyat as his master m poetry As their poems appearnti m 
one volume long after the death ot both their names will always U 
closely associated Wyat possessed strong individuahty which 
found expression in niggid forceful verst burrey s cxintnbutions 
are distinguished by their impetuous eloquence and sweetness He 
revived the principles of Lhauccr s vcrsihcation which his pretlc 
ccssors had failed to grasp perhaps because tin value of the final e 
was lost He introeluced new smoothness and fluency into English 
verse He never allowed the accent to fall on a weak syllable nor 
did he permit weak syllables as rhymes His chief innovation as a 
metrician lies outside the Miscellany His translation of the second 
and fourth books of the Aenetd into blank verse — the first attempt 
it blank \ersc in English — ^was published separately by Tottel in 
the same year with the title 01 Certain Boftes of Vtrgiles Aeneis 
turned into English meter It ha> been suggested that m this m itter 
Surrey was influenced by the translation of Virgil published at 
Venice by Ippolito de Mcdici in 1 541, but there is no direct evidence 
that such was the case His sonnets are m various schemes of verse 
and are less correct m form and more loosely constructed than those 
of Wyat They commonly consist of three quatrains with indeptn 
dent rh vines* terminating with a rhyming couplet But his sonnets 
his elegy on the death of Wyat his lovei s complaint cast m pastoral 
form ind his 1\ ncs 111 v irious measures served as models to more 
titan one generation of court poets Both in form and substance 
Surrey and his fcllow-pocls were largely indebted to Italian prede- 
cessors, most of his poems ire in fact adaptations from Italian 
originals The tone of the love sentiment was new in English poetry 
very different in its earne^tness passion and fantastic extravagance 
from the lightness and gaiety of the Chaucerian school 

See Prolessor E Arbei s reprint of Songs and Sonette^ {English 
Reprints 1870), the Roxburghe Club leprint of Certain Bokes of 
Virgiles Aenets (1814), Dr G I Xott The \^orks of Henry Howard 
Fart of Surrey (1815), ind Tht Poetical Works of Henry Howard 
Earl of Surrey (Aid me edition 1800) The best account of Surrey 
life IS m l-ximond Bapst s Deux Gentilhommes-boetes de la cour de 
Henry VIII (1891) which rectifies Dr Nott^ memoir m many 
points See also Brewer and Gairdner Letters and State Papers of 
Henry VIII , I^rd Herbert of Cherbury Life and Raigne of hinge 
Henry the Eighth (1049), J A hroude History of England (chs xxi 
and xxu ) , W J Courlhope History of English Poetry (1^97), vol u 
ch m where the extent and value of Surrey s innovations 
in English poetry are estimated, F M Padelford, The MS Poems of 
Henry Howard, Earl of Surrey {igoh) , O Fest, Uber Surreys 
Vugilubtrsetzung ' m Palastra vol xxxiv (Berlin 190^) 

SURREY, a south-eastern c ounty of England bounded N by 
the Thames, separating it from Buckinghamshire and Middlesex, 
F by Kent, S by Sussex, and VV by Hampshire and Berkshire 
The administrative county of London bounds that of Surrey 
(south of the Thames) on the north-east The area is 758 sq m 
1 he north Downs arc a picturesque line of hills running east and 
west through the county somewhat south of the centre (see 
Downs) Leith Hill, south-west of Dorking (965 ft ), is the 
highest summit and commands a prospect unrivalled m the 
south of England, Holmbury IIill close by reaches 81^7 ft , and 
the detached summit of Hmdhead above Haslemerc in the south- 
west reaches 895 ft At Guildford the Wey breaches the hills, 
and at Dorking the Mole These are the chief rivers of the county , 
the) reach the Thames near Wey bridge and at East Molcsey 
respectively The Wandle is a smaller tributary in the north- 
east of the county Surrey is thus almost entirely in the Thames 
basin In the south-east it includes headstreams of the Eden 
a tributary of the Medway, and in the south a small area drains 
to the English channel Three types of scenery appear — that of 
the hilly southern district, that of the Thames, with its richly- 
wooded banks , and, in the north-west, that of the sandy heath- 
covered district, abundant m conifers, which includes the healthv 
open tracts of Bagshot Heath and other commons, extending 
into Berkshire and Hampshire Possessing these varied attrac- 
tions, Surrey has become practically a great residential district 
for those who must live in the neighbourhood of London 

Geolocv — The northern portion of the county, in the London 
basin belongs to the Eocene iormalion the lower ground is occupied 
chiefly by the London Clay of the Lower Eocene stretching (with 
interruptions) from London to Farnham, this is fringed on its 
southern edge by the underlying Woolwich beds of the same group. 
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which aKo appear in i-^olated patches at Headley near Lcatherhead, 
and the Thaiict Sands at the base crop out between Beddinptoii 
Banstcad and Ltatherhead The north-\N estern portion of the 
county covered chiefiv by hcatli and Scotch hr belongs to the 
Upper Eocene J3agshot Sands the Fox hills and the bleak Chobhara 
Ridges are formed of the upper senes ol the group which rests upon 
the middle beds occupying the gre'itc r part of Bagshot Heath and 
Ijislev and lYrbnght commons while eastwards the commons of 
Ohobhani Woking and Esher belong to the lower division of the 
group lo the south of the Eocene formations the smooth rounded 
outlines of the chalk hills extenil through the centre of the eounty 
from 1 arnham to Westerham (Kent) From Famham to Guildford 
they form a narrow ndge called the Ho^'s Back, about half a mih 
in breadth with a higher northern dip the greatest elevation reached 
m this section being 505 ft East of (nnldford the northern dip 
decreases and the outerop widens tlirowing out picturesque 
summits frequently partly wooded and commanding wide and 
beautiful views over the Weald The Upper Greensand locally 
knowm as firestone, and quarried and mined for this purpose anei 
for hearthstone neir God stone crops out underneath the Chalk 
along the southern escarpment of the Downs The Gault a dark 
blue sandy elay rests beneath the Upper Greensand m the bottom 
of the long narrow valley which separates the chalk Downs from the 
well-marked Lower Cxreensand hiUs The Lower Greensand includes 
the subordinate divisions knowm as the Folkestone Sands exploited 
near Go<lstone for commercial purposes , the Sandgate beds to which 
the well known fullers tarth of Nutfield belongs and the Hythe 
beds which contain the Kentish Rag a sandy glauconitic limestone 
used for road repairs and building , also a hard conglomeratic phase 
of this senes locally called Bargate stone To tins formation belong 
the heights of Leith Hill Hmdhciid and the Devil’s Punchbowl 
Holmbury Hill Between the Lower Greensand and the Weahl 
Clay IS a narrow inconspicuous belt of Atherheld Clay Ihe Weald 
Clay itself consists of a blue or brown shaly clay amid which are 
deposited nver shells plants of tropical origin and reptilian remains 
The lowc r portion of the Wcaldcn senes, the Hastings Sands occup\ 
a small area in the south-eastern comer of the county Bordering^ 
the Thames there are terraced deposits of gravel and loam 

Agriculture — Between one halt and three-ftfths of the area of the 
county a low proportion is under cultivation and of this about 
live-ninths is m permanent pasture There arc considcrabh 
\arieties of soil ranging from plastic chv to cilcarcoiis earth and 
bare rocky heath The plastic clay is well adapted for wheat, but 
oats are the most largely grown of the decreasing gram crops A 
considerable area is occupied by market gardens on the alluvial 
soil along the banks of the Thames especially in the vicinity of 
London In early times the market gardeners were Flemings who 
introduced the culture of asparagus at Battersea and of carrots at 
Chertsev Rhododendrons and azaleas are Irrgcly grown in the 
north-western district of the county In the neighbourhood of 
Mitcham various medicinal plants are cultivated such as lavender 
mint camomile anise rosemary hquonec hyssop &c The 
calcareous soil m the neighbourhood of Famliara is well adapted for 
hops, but this crop in Surrey is of minor importance There is a 
large area under wood Oak chestnut, walnut, ash and elm are 
extensively planted, alder and willow plantations are common, and 
the Scotch fir pre^gates naturally from seed on the commons m 
the north west The extent of pasture land is not great with the 
exception of the Downs which are chiefly occupied as sheep-runs 
Dairy-farming is a more important industry than cattle-feeding 
large quantities of milk bemg sent to London 

Manufactures and Communications — The more important manu- 
factures are chiefly confined to London and its immediate neighbour 
hood The rivers Mole and Wandle however supply power for a 
vanety of manufactures, such as oil paper and sheet-iron mills 
Communications mclude the navigation of the Thames and Wey, 
and the Basingstoke canal communicating with the Wey from 
I nraley and Woking Owing to its proximity to London the county 
IS served by many lines of railway the companies being the London 
d. bouth-Wcstcni the London Brighton & South Coast and the 
South-Eastern & Chatham 

Population and Administration — The area of the ancient county 
IS 485,122 acres, with a popuLation m 1901 of 2,012,744 The 
population in 1801 was 208,233, and in 1851, 683,082, and it nearly 
doubled bttwt*en 1871 and 1901 Under the provisions of the Local 
Government Act 1888, part of the county was transferred to th< 
county of Ixmdon Thus the area of the ancient county, extra- 
metropolitan, IS 461,999 acres, with a population in 1901 of 675,774 
The area of the administrative county is 461,807 acres The county 
contains 14 hundreds Croydon (pop 133,895) is a county borough 
and the other mumcipal boroughs arc Godalming (8748), Gmldford 
(15,93^), Kingston (34>375), Reigate (25,993), Richmond (31,672), 
Wimbledon (41,652) J^e following are urban districts Barnes 
(17821), Carshalton (^46), Caterham (9486), Chertsey (12,762), 
Dorlcu^4|fi7D), East and West Molesey ((>034), Egham (10,187), 
Epspm ^,015), Esher and The Dittons (94^), Farnham (6124), 
Ham (1460), Leatherhead (4964), The Maidens 
and Coombe (6233), Surbiton (15,017), Sutton (17,223), Walton- 
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arc SIX parliamentary divisions — North Western or Chertsey, Mid or 
Epsom, Kingston, North Eastern or Wimbledon, South Easteni 
or Reigate, South Western or Guildford , each returning one member 
The borough of Croydon returns one member Surrey is in tht 
south-eastern circuit, and assizes arc held at Guildford and Kmgston 
alternately The administrative county has one court of quarter 
sessiqps, and is divided into eleven petty sessional divisions Tht 
boroughs of Croydon, Cxodalmmg, Guildford, Kingston, Reigate 
and Richmond have separate commissions of the peace, and Croydon 
and Guildford have m addition separate courts of quarter sesaons 
The central cnminal court has jurisdiction over certain parishes 
adjacent to London All those civil parishes within the county of 
Surrey, of which any part is within 12 m of, or of which no part is 
more than 15 m from, Charing Cross, are in the metropolitan 
police district The total number of civil parishes is 144 The 
ancient county contains 230 ecclesiastical panshes or distnets, 
wholly or in part situattd in the dioceses of Rochester, Winchestci, 
Canterbury, Oxford and Chichester 

History — The early history of this district 13 somewhat un- 
certain Ethelwerd, m the Anglo-Saxon Chronicle for 823, plates 
It in the “ Medii Angli ” or “ Medu Saxones ” Its position 
between the Weald and the Thames decided its northern and 
southern borders, and the Kentish boundary probably dates 
from the battle of Wibbandune between Ethclbert of Kent and 
Ceawlin of \V cssex, which traditionally took place at Wimbledon, 
though this IS disputed The western border, like the southern, 
was a wild uncultivated district, no settled boundary probably 
existing at the time of the Domesday Survey The number 
of hundreds at that time was fourteen as now, but the hundred 
of P^arnham was not so called, the lands of the bishop of Win- 
chester being placed in no hundred, but coinciding with the 
present hundred of that name There is no record of Surrey ever 
having been many diocese but Winchester, of which it was an 
archdeaconry in the 12th century At the time of the Domesday 
Survey there were four deaneries Croydon, Southwark, Guild- 
ford and Ewell Croydon was a peculiar of Canterbury, in which 
diocese it was included in 1291 In the time of Henry VIII , 
Croydon was comprehended in the deanery of Ewell, some of its 
rectories being included in the deanery of Southwark The old 
deanery of Guildford was included m the modern one of Stoke 
In 1877, Southwark, with some parishes, was transferred to the 
diocese of Rochester In the 7th century Surrey was under the 
over lordship of Wulfhere, king of Mercia, who founded Chertsey 
abbtjF, but in 823, when the Mercians wxre defeated by Egbert 
of Wessex, it was included in the kingdom of Wessex, as the 
Anglo-Saxon ( hronicle relates 

Surrey w«ib constantly overrun by Danish hordes in the yth 
century and until peace was established by the accession of 
Canute In 857 a great national victory over the Danes took 
place at Ockley near Leith Hill Surrey is not of great historical 
importance, except its northern border, the southern part 
having been forest and waste land, long uninhabited and almost 
impassable for an army Guildford, though the county town, 
and often the seat of the court under John and Henry III , was 
of little importance beside Southwark, the centre of trade and 
commerce, the residence of many ecclesiastical dignitane'', a 
frequent point of attack on London, and a centre for rebelbons 
and riots The Norman army traversed and ravaged the county 
in their march on London, a large portion of the county having 
been in the hands of Edward and Harold, fell to the share of 
William himself, his most important tenants in chief being Odo 
of Bayeux and Richard de lonebndge, son of Count Gilbert, 
afterwards “ de Clare ” The church also had large possessions 
in the county, the abbey of Chertsey being the largest monastic 
house Besides these private jurisdictions, there were the large 
royal parks and forests, with their special jurisdiction The 
shire court was almost certainly held at Guildford, where the 
gaol for both Sussex and Surrey was from as early as 1202 until 
1487, when Sussex had its own gaol at Lewes The houses of 
Warenne and de Clare were long the two great rival influences in 
the county, their seats at Reigate and Blechingley being repre- 
sented in parliament from the time of Edward I till the Reform 
bills of the 19th century At the time of the Barons’ Wars their 
influence was divided-^e Clare marching with Montfort, and de 
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and during Jack Cade’s Rebellion in the next century, Southwark 
was in\<idcd, the prisons broken open and the bridge into 
London crohsed London was unsuccessfully attacked from the 
Surrey side in the Wars of the Roses, and was held for three days 
and pillaged during a rising of the southern counties under 
Mary During the fears of invasions from Spam, levies were 
held in readiness in Surrey to piotect London , and it was ai? eveii 
more important bulwark of London in the Civil War, on account 
of the powder mills at Chilworth and the cannon foundries of 
the Weald In common with the south-eastern district generally, 
Surrey was parliamentarian in its sympathies Sir Richard 
Onslow and Sir Poynmgs More were the most prominent local 
leaders 1 * urn ham Castle and Kingston, with its bridge, were 
several times takcm and held during the war by the opposing 
parties, and m the later part of the war, when the parliament and 
army were treating, three of the Ime of forts defending London 
\ ere on the Surrey side, from which the army entered London 

The last serious skirmish south of the Thames took place near 
Dwell and Kingston, where the earl of Holland and a body of the 
Royalists were routed This was the last real fighting in the 
county, though it was often a centre of riots, the most serious 
beii g those of 1630, and of the Chartists in 1843, who chose 
Kcnnington Common as their meeting-place Ihe Mores of 
Loseley and the Ondows were among the most famous county 
f undies under the ludors^ as at the time of tlie C ivil War, the 
Onslows being even better known later in the person of Sir 
Arthur Onslow, Speaker ot the House under George 1 

The earliest industries m SurrtN Were agri< ultural The 
stone quarries of Limp held and the chalk of the Downs were 
eaily used, the latter ihicfly for lime -making Fuller’s earth 
was obtained from Reigate and Nutheld, and the facilities 
alforded by man> small streams, and the excellent sheep pasture, 
made it of importance lu the manufacture of cloth, of which 
Guildford was a centre Glass and iron were made m the Weald 
district, whose forests produced the necessary chanoal for 
smelling ChiddingloUl is mentioned in 1266 for its glass- 
making, and was one of the chief glass-prodiu ing districts m 
late Tudor times Ihe ironworks of Surrey were of less impor- 
tance, and much later in development than those of Kent and 
Sussex, owing to the want of good roads or waterways, but the 
increasing demand for ordnance m the i6th century led to the 
spread of the industry northward , the most c onsul ible works in 
Surrey being those of Viscount Montague at Haslemere Chil- 
worth, which was famous for its po\vder mills in the i6th century, 
n mains a seat of the industry Southwark and its neighbour- 
hood early hci ame a suburb of London and a centre of trades 
which were crowded out of London The earliest Delft ware 
manufactory in England was at Lambeth, which maintains its 
fame as a centre of earthenware manufacture The beautiful 
encaustic tiles of Chc^tsc^ Abbevare thought to htve been made 
m English monasterias and date from the 13th cc ntur) Although 
the county was doubtless represented m the representative 
councils of the reign of Htnrv III , the first extant returns of 
two knights of the shire are for the parliament of 1290 The 
Reform Bill of 1832 gave Surrey four members, dividing the 
county into east and west divisions Several boroughs were 
disfranchized then and in 1867, when East Surrey was again 
divided into east and mid divisions, on account of the growth of 
London suburbs, two more members being added at the same 
time In 1855 all old boroughs and divisions w^ere superseded, 
the county being divided into the electoral divisions of Chertsey, 
Guildford, Reigate, Epsom, Kingston and Wimbledon, each 
returning one member Finally^ m 1888, the new county of 
London annexed kirge portions of Surrey along the northern 
border 

AntiquUtes — The onh ecclesiastical rums w^orthy of special 
mention are the picturesque walls of Newark Priory, near 
Woking, founded for Augustmians m the time of Richard Coeur 
de Lion, and the Early English crypt and part of the refectory 
of Waverley Abbey, the earliest house of the Cistercians m 
England, founded in 1 128 The church architecture is of a very 
vaned kind, and has no peculiarly special features Among the 
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more interesting churches are Albury (the old church), near 
Guildford, the tower of which is of Saxon or very early Norman 
date, Beddington, a fine example of Perpendicular, containing 
monuments of the Carew family, Chaldon, remarkable for its 
fresco wall-paintings of the 12th century, discovered during 
restoration m 1870, Compton, which, though mentioned in 
Domesday, possesses little of its origmal architecture, but is 
worthy of notice for its two-btoreyed chancel and its carved 
wooden balustrade surmounting the pointed transitional Norman 
arch which separates the nave from the chancel, Leigh, Perpen- 
dicular, possessing some very fine brasses of the 15th century, 
Lingfield, Perpendicular, containing anuent tombs and brasses 
of the Cobhams, and some fine stalls (the church was formerly 
colk*giate), Ockham, chiefly Decorated, with a lofty embattled 
tower, containing the mausoleum of Lord Chancellor King 
(d 1734), with full-length statue of the chancellor by Rysbraik, 
Stoke d’Al)emon, Eaily English, with the earliest extant English 
brass, that of Sir John d’Abernon, 1277, and other fine examples 
Churches at Guildford, Reigate and Woking are also noteworthy. 
Of old castles the only examples are Famham, occupied as a 
palace by the bishops of Winchester, originally built by Henry 
of Blois, and restored by Henry III , and Guildford, with a 
strong quadrangular Norman keep Of ancient domestic 
architecture examples include Beddington Hall (now a female 
orphan asylum), the ancient mansion of the Carew s, rebuilt in the 
reign of Queen ^\nnc, and in modern times, but retaining the 
hall of the Elizabethan building, Crowhurst Plan, built m the 
time of Henry VII , the ancient seat of the Gaynesfords, and 
frequently visited by Henry VIII , portions of Croydon Palace, 
an am lent scat of the an hbishops of Canterbury, the gate tower 
of Esher Place, built by William of Waynflete, bishop of Win- 
chester, and repaired by Cardinal Wolscy, Archbisl op Abbot’s 
hospital, Guildford, in the Tudor style, the fine Elizabethan 
house of Ixiseley near Guildford, Smallfield Place near Reigate, 
now^ a farmhouse, once the scat of Sir I dward Bysshe {c 1615- 
1679), garter king-at-arms , Sutton Place near Woking, dating 
from the time of Henry VIII , possessing curious mouldings and 
ornaments m Urra-cxjtta, and Ham House, of red brick, dating 
from i6io. 

bcc Ttmlcy s Geology of tnt Weald and Whitaker's Geology of 
London Basin^ foririing part of the Memoirs of Geological Survey 
of United Kingdom (London, 1675) J Aubrey, Natural History and 
Antiquities of '>iirny (5 vols , London, I7i8--I7iq), D I ysons, 
Environs of London (5 vols London, 1800-1811) Baxter, Domes- 
day Book of buy>t] (1870) O Manning and W Bray, History and 
Antiquities of *^uriev (3 vols , London, 1804-1814) E W Brayky, 
Topographical History of Surrey (5 vols , London, 1841-1848) 
another edition, revised by E Walford (London, 1878), Anhaeo- 
logical Collections (Surrey Archae'ological Society, London, from 
1858), Lne Parkir, Highways and Byways in Surrey (London, 
1908) 

SURROGATE (from Lat surrogate, to substitute for), a deputy 
of a bishop or an ecclesiastical judge, acting in the absence of his 
principal and strictly bound by the authority of the latter 
Canon 128 of the canons of 1603 lays down the qualifications 
necessary for the office of surrogate and canon 123 the regulations 
for the appointment to the office At present the chief duty of a 
surrogate m England is the granting of marriage licences, but 
judgments of the arches court of Canteibury have been delivered 
by a surrogate in the absent e of the official principal The office 
IS unknown in Scotland, but is of some importance in the 
United States as denoting the judge to whom the jurisdiction ol 
the probate of wills, the grant of administration and of guardian- 
ship is confided In some states he is termed surrogate, in others 
judge of probate, register, judge of the orphans’ court, &c His 
jurisdiction is local, being limited to his county 

SURTEES, ROBERT (1779-1834), English antiquarN and 
topographical historian, w^as the son of Robert Surtees of 
Mainsforth, Durham He was educated at Christ Church, 
Oxford, and after studying law without being allied to the bar 
he settled on the family estate at Mainsforth, which he inherited 
on his father’s death in 1802, and where he lived in retirement for 
the rest of his life, devoting himself to the study of local antiqui- 
ties and collecting materials for his History of Durham This 
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book N\as published in four volumes, the first of which appeared j 
in 1816, and the last in 1840, after the author’s death The work 
contains a larpje amount of genealogical and antiquarian infor- 
mation, it is written in a readable style, and its learning is 
enlivened b\ humour Surtees had also a gift for ballad writing, 
and he was so successful m imitating the st>le of old ballads 
that ht managed to deceive Sir Walter Scott himself, who 
gave a place m his Minstrelsy oi the Scottish Border to a piece by 
Surtees called “ The Death of Featherstonehaugh,” under the 
impression that it was ancient Surtees, who in 1807 married 
Anne Robinson, died at Mainsforth on the nth of February 
1834 As a memorial of him the “ Surtees Societ\ ” was 
founded in 1834 for the purpose of publishing ancient unedited 
manuM ripts bearing cm the histor\^ of the border c ountiy^ 

See G Taylor Menton of Robert Surtees with additions bv 
j Kainc (Surtees Societv London 18^2) 

SURTEES, ROBERT SMITH (1803-1864), English novelist 
and sporting writer, was the second son of Anthony Surtees of 
Hamsttrle\ Hall a member of iin old Durham famiK Educated 
to be a solicitor^ Surtees soon began to contribute to the Sporting 
Magazine J and in 1831 he published a treatise on the law relating 
to horses and particularly the law of warrant} , entitled The 
Horseman'' s Manual In the following } ear he helped to found 

the Neiv Sporting Magazine ^ of which he was the editor for the 
next five }ears To this periodical he contributed between 
1832 and 1834 the paper*, w^hich were afterwards (ollected and 
published m 1838 as Jorrocks's Jaufits and Jollities This j 
humorous narrative of the sporting exp)eriences of a cockney 
grocer which suggested the more famous Pickwick Papers of 
Charles Dickens, is the work by which Surtees is chiefly re- I 
membered, though his novel Handley Cross, published in 1843 
in which the character of “ Jorrocks ’ is reintroduced as a mastt r 
of fox-hounds, also enjoyed a wide popularit} The former of 
these two books was illustrated b\ “ Phiz ’ (H K Browme), 
and the latter, as well as most of Surtees’s subsequent novels, 
by John Leech, whose pictures of “ Jorrocks ” are everywhere 
familiar and were the chief means of ensuring the lasting popu- 
larity of that humorous creation In 1838 on the death of his 
father, Surtees, whost elder biothcr had died in 18 u, inherited 
the family propertx of Hamsterlev Hall, where he lived for the 
rest of his life The later novels b} Surtees included Hillingdon 
Hall (1845), iri which “Jorrocks again appears, Hawbuck 
Grange (1847), Sponge's Sporting Tour ^1853), Ask Mamma 
(1858), Plain or Ringlets ? (i860), Mr Faccy Romford's Hounds 
(1865) The last of these novels appeared after the author’s 
death, which occurred on the i6th of March 1864 In 1841 he 
married Elizabeth Jane, daughter of Addison Fenw ick of Bishop- 
wearmouth, by whom he had one son and tw'o daughters, the 
younger of whom, Eleanor, in 1885 married John Prendergast 
Vereker, afterwards 5th Viscount Gort 

See K b Surtees Jorrocks s Jaunts and Jollthes (Dmdon i80g) 
containing a biographical memoir of the author, W P Frith 
John leech His life and Work (2 vols London i8gi), Samuel 
Halkett and J Laing Dictionary of Anonymous and Pseudonymous 
literature of Great Britain (4 vols Edinburgh 1882-1888) 

SURVEYING, the technical term for the art of determining 
the position of prominent points and other objects on the surface 
of the ground, for the purpose of making therefrom a graphic 
representation of the area survey ed The general principles on 
which surveys are conducted and maps computed from such data 
are in all instances the same, certain measures are made on the 
ground, and corresponding measures are protracted on paper on 
whatever scale ma\ be a convenient fraction of the natural scale 
The method of surveying vanes with the magnitude of the 
survey, which may embrace an empire or represent a small plot 
of land All surveys rest primarily on linear measurements 
for the direct determination of distances, but linear measure- 
ment IS often supplemented b} angular measurement which 
enables distances to be detemnincd by principles of geometry i 
over areas^hic^,,(?annot be conveniently measured directly, 1 
^uch, foi; jW^nce as hillv or broken ground The nature 
of the surv^ depends on the proportion which the linear and 


angular measures bear to one another and is almost always a 
combination of both 

History — fhe art of surveying, i e the primar\ art of map- 
making from linear measurements, has no historical beginning 
The first rude attempts at the representation of natural and 
artificial features on a ground plan based on actual measurements 
of which any record is obtainable were those of the Romans, who 
certainly made use of an instrument not unlikt the plane-table 
for determining the alignment of their roads Instruments 
adapted to surveying purposes were in use many centuries earlier 
than the Roman period The Greeks used a form of log Ime for 
recording the distances run from point to point along the coast 
whilst making their slow voyage from the Indus to the Persian 
Gulf three centuries b c , and it is improbable that the adaptation 
of this form of linear measurement was confined to the sea alone 
Still earlier (as early as 1600 B c ) it is said that the Chinese 
knew the value of the loadstone and possessed some form of 
magnetic compass But there is no record of their methods ol 
linear measurements, or that the distances and angles measured 
were applied to the purpose of map-making (see Compass and 
Map) The earliest maps of whith we have any rtrord were 
based on inaccurate astronomical determinations, and it was 
not till medieval times, when the Arabs made use of the Astrolabe 
{q V ), that nautical surveying (the earliest form of the art) could 
really be said to begin In 1450 the Arabs were acquainted with 
the us( of the (ompass, and could make charts of the coast-line 
of those countries which they visited In 1498 Vasco da Gama 
saw a chart of the coast-line of India, which was shown him by^ a 
Gujarati, and there can be little doubt that he benefited largely 
by information obtained from charts which were of the nature 
of practical coast surveys The beginning of land surveying 
(apart from small plan-making) was probably coincident with the 
earliest attempts to discover the size and figure of the earth 
by means of exae t measurements i e with the inauguration of 
geodesy (see Geodesy and Earth, Figure of the), which is 
the fundament \1 basis of all scientific surveying 

Classification — For convenience of reference surveying may 
be considered under the following heads — involving very distinct 
branches of the art dependent on different methods and instru- 
ments ^ - 

f G<i0detic tn ition 5 ruivtrsmg and fiscilor revenuo 

2 Levelling surveys 

i Topographical surv< vs O Niiiticil surveys 

I ( rcograpniCcil surveys 

I Geodetic Tri angulation 

Geodesy, as an tibstract science dealing primarily with the 
dimensions and figure of the earth, may be found fully discussed 
in the articles Geodesy and Earth, Figure of the , but, as 
furnishing the basis for the construe tion of the fiisi framework of 
tnangulation on which all further surveys depend (which may be 
desciibcd as its second but most important fun(t’on), geodesy 
ib an integral part of the art of surve\ing and its relation to 
subsequent processes requires sepjirate consideration The pert 
which geodetu tnangulation plays in the general surveys of 
(ivilized countries which require closely accurate and various 
forms of mapping to illustrate their physical features for military, 
political or fiscal purposes is best exemplified by reference to 
some completed system which has already served its puipose 
over a large area That of India will serve as an example 

Tlic great tnangulation of India was at its inception, calculated 
to satisfy the requirements of geodesy as well as gtography, because 
the latitudes and longitudes of the points of the tnangulation 
had to be determined for future reference bv process of calculation 
combining the results of the tnangulation with the elements of the 
i arth s hgurc The latter were not then known with much accurac\ 
ior so far geodetic operations had been mainly carried on in Europe 
ind additional operations nearer the equator were much wanted, 
the survey was conducted with \ view to supply this want Thus 
high accuracy was aimed at from the first 

Pnmanlv a network was thrown over the southern peninsula 
The triangles on the central meridian were measured with extra 
care and checked bv base lines at di&binccs of about 2° apart m 

• The subpetof tachcometry is treated under its own heading 
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In all base line measurements the weak point is the determination 
of the temperature of the bars when that of the atmosphere is 
rapidly rising or falling, the thermometers acquire and lose heat 
more rapidly than the bar if their bulbs are outside and more slowly 
if inside the bar Ihiis there is always more or less lagging and 
its effects are only eliminated when the rises and falls are of equal 
amount and duration , but as a rule the rise generally predominates 
Rrcatly during the usual hours of work, and whenever this luippens 
lagging may cause more error in a base-line measured with simple 
bars than all other sources of error combined In India the probable 
a\erage lagging of the standard-bir thcrmomete*r was estimated 
as not less than o F corresponding to an error of — 2 million tlis 
m the length of a base hne measured with iron bars With 
compound bars lagging would be much the same for both com 
ponents and its influence would consequenth be eliminated Thus 
the most perfect base-lme apparatus would seem to be one of com 
pcnsition bars with thermometers attached to each component, 
then the comparisons with the standard need only be taken at 
the times when the temperature is constant, and there is no 
lagging 

The plan of inan^ulaiton was broadly a system of internal 
mcndional and longitudinal chains with an external border of 
oblique chains following the course of the frontier and the coast 
lines The dobun of each chain was necessarily much influenced by 
the physical fe iturcs of the country over which it was earned The 
most clifficult tracts were plains dc\ oid ol any commanding points 
of VKw in some parts covered with forest and jungle malarious 
and almost uninhabited in other parts covered with towms and 
villages and umbrageous trees In such tracts tnangulation was 
impossible except by constructing towtrs as stations of observation 
laising them to a sulficient height to oveitop at Ic ist the earth’s 
curvature ind then cither increasing the height to surmount ill 
obstaehs to mutual vision or dealing the lines Thus in hillv^ 
and ojien country the chains of triangles wtic generally made 
double ' throughout, t e foimcd of polygonal and quadnlateral 
figures to give greater buadth and accuracy, but in forest and close 
country they were carried out as series of single triangles to give 
nodus operandi, under the direction of Colonel Sir G Everest in a minimum of Ixlxiur and expense Symmetry was secured by 
lb, 2 The network system of tnangulation was superseded bv restricting the angles belwetn the limits of 30® and 90® The average 
meridional and longitudiii il chiins taking the form of gridiioiis side length was Ti in hill country and ii in the plains, the 
ind resting on base lines at the angles of the gridirons as repre longest pnneipil side w is <>2 7 m thou^^h in the secondary tn 
v.ntvd in hg i Foi convenience of reduction and nomenclature anguUtion to the Himalayan peaks there were sides exceeding 
the tnangulation west of meridian 92® E his been divided into 200 n\ I^ng skks wen at fiist considered desirable on the pnn- 

five sections — tho lowest a trigon the other four quadrilaterals ciple that the fewtr the links the greater the accuraty of a chain 

distinguished by cardinal points which have rclennce to an ob- ol tiianglcs, but it was eventually found lint good observations 
servatory in Central India the a<lopted origin of latitudes In the on long sides could only be obtained under exceptionally favourable 
north-cast quadrilateral which was first measured, the meridional atmospheric conditions In plains the length was governed by 
chains are about one degree apait, this distance was latterly much the height to which towers could be conveniently raised to surmount 
increased and eventually certain chains — as on the Malabar coast tlic curv’^aturc under the will known condition height in feet 

and on meridian 84® in the south-east quadrilateral — were dispensed ^ a square of the distance m miles, thus 24 ft of height was 

with because good socondaiy tnangulation for topography had been needccl at each end of a side to overtop the curv^ature in 12 m 
accomplished before they could be begun and to this had to he added whatever was required to surmount 

All hase-ltnes wt re measured with the Colby apparatus of com obstacles on the ground In Indian plains refraction is more 
pens«ition bars and microscopes The bars, 10 it long were set freciuenth” negative than positive dunng sunshine, no reduction 
up horizontally on tripod stincls, tho microscopes o m apait, could therefore be made for it 

weie mounted m pairs rtvolving round a vertical axis and were The selection of stiei, for stations a simple matter m lulls and open 
set up on tiibr tchs fitted to the ends of the b irs Six bars and country, is often dilliciilt in plains and close country In the earlv 
h\e central and two end pairs of microscopes — tlic latter with their operations when the great arc was being carried across the wide 
vertical axes perforated for a look-down teh scope — constituted plains of the (»am^ctic valley which arc covered with villages and 
a complete appiritus, measuring ft between the ground pins trees and other obstacles to distant vision masts 35 ft high were 
or registers Compound bars arc more hablc to accident d change . carried about for the support of the small reconnoitring theodolites 
ol length than simple b.irs, they were therefore tcotcd from liiii' with a suftieiency of poles and bamboos to form a scaffolding of 
to time by comparison with a sUind ird simple bar, the microscopes the same height for the observer Other masts 70 ft high, with 
were also tested by comparison with a standard 6-m sc de At arrangements for displaying blue h^hts by night at 90 ft , were 
the first baseline the compensated birs were found to be liable erected at the spots where sUtum sites were wanted But the 
to sensible variations of length with the diurnal variations of tern cost of transport was great, the rate of progress was slow, and the 
pcriture, these were sujiposed to be due to the different thcrnLil results were unsatisfactory Lventually a method of touch rathti 
conductivities of the br vss and the iron components It bccanv than sight was adopted fcxjhng the ground to search for the obstacles 
necessary, therefore to dctcrmim the mean daily length of the bars to be avouhd rather than attempting to look over them, the 
precisely, for which n ason they were svstematieally compared “ rays ” were traced either by a minor tnangulation, or by a traverse 
with the standard before ind after and somclim s at the middle of with thcxidolite and peram ul itor or bv a simple alignment of 
the base-hne mcasuicmmt throughout the entire day for a space flags The first method ,,ivcs the direction of the new station 
of three days, and under conditions as nearly similar as possible most accurately, the second searches the ground most closely, 
to those obtaining during the measurement Eventually theimo- the third is best suited for tracts of uninhabited forest in which 
meters were applied expenmi ntallv to both components of a there is no choice of either line or site and the required station 
compound bar when it was found that the diurnal vaiiations m may be built at the mtersection of the two trial rays leading up 
If ngth were principally due to difference of position relativ t ly to to it As a rule it has been found most economical and expeditious 
the sun not to ililfcrcnc of conductivity --the component ne ire st to laise tliv towers f>nl\ to the height nccc^ary for surmounting 
the sun acquirin ^ heat most rapidly or partmg with it most slowly, the curvature, and to remove the trees and otlier obstacles on the 
notwithstanding thit both were m the same box which was always lines 

sheltered from the sun's ray’’s H ippily the systematic comparisons Each principal station has a central masonry pillar, circular 
of the compound birs with the standard were found to give p and 3 to 4 ft in diiinctcr, for the support of a large theodolite, 
sufficiently exact determination of the mean daily length An and around it a platform 14 to it> ft scjuarc for the obstrvatory 
dalx)) ate mvestigat on of theoretical probable errors (/> ) at the Cape tent, obs< rver and signallers The pillar is isolated from the plat 
( omonn base showfd that for any base lint measured as usual form, and whin solid carries tho station mark — a dot surrounded 
without thermomt t< rs 111 the ccfmpound bars the p e m iv be taken by a circle — engraved on a stone at its surface, and on additional 
IS i I 5 millionth pirls of the length excluding unascertainable stonts or tho rock in situ, in tin normal of the uppir mark but 
constant errors, and that on introducing thermometers into these if tlu height is consult rabk and there is a liability to defltxion 
bars the P e was diminished to 1 o 55 millionths the nillar is constuicted with a (ciitral vertie d shaft to cnahU Un 


lititudo m order to forny a geodetic arc with the addition of 
astronomically determined latitudes at certain of the stations The 
base-lines w ere measured “with chains and the prmcipal 
rtgono- angles with a 3-ft theodolite The signals were cainis 
5 ^ ^ stones or poles The chains were somewhat rude and 

ladJa^ their units of length had not been determined originally 
and could not afterwards ascertained Ihe results 
were good of their kind and sufficient for geographical pur- 
poses, but tho central meridional arc — ^the ** great arc " — was 
eventually dex^med ir ad equate for geodetic requirements A 
superior instrumental equipment was mtroduced, with an improved 1 
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thoodohte to ]>e plumbed over the ground level mark, to uhich aceess* 
IS obtamed through a passage in the basement. In early years this 

E recaution agamst deflection was neglected and the pillars were 
uilt solid throughout, whatever their height, the surrounding 
platforms, being usually constructed of sun dried bricks or stones 
and earth, wore habk to fall and press against the pillars, some of 
which thus became deflected during the rainy seasons that inter 
vened between the periods during which operations ncre arrested 
or the beginning anti elose of the successive circuits of triangles 
Large theoclohtes were invariably employed Repeating circles 
were highly thou-^ht of by French g«-odesists at tlie time when the 
operations in India were begun, but they were not used m the 
survey, and have now been generally discarded The principal 
thqodoUtes weie somewhat simibi to the astronomer s alt-aziiiiuth 
instrument, but with larger azimuthal and smaller vertical circles, 
also with a greater base to give the firmness and stabihty which 
are required in measuring horizontal angles The azimuthal 
circles had mostly diameters of either 36 or 24 in , the vertical 
circles having a diameter of 18 in In all the theodohtes the base 
was a tribrach resting on three k v elling foot screws, and the circles 
irc read by microsfopes, but in different instruments the fixed 
and the rotatory paits of the body varied In some the vertical 
axis was fixed on the tribrach and projected upwards in others it 
revolved in the tnbiach and projected downwirtls In the former 
the azimuthal circle was fixed to the tribrach, whilt the telescope 
pillars, the microscopes, the clamps and the tangent screws were 
attached to a drum revolving round tht vntual axis, in the 
latter the microscopes, clamps and tangent screws were fixed to 
the tiibrach, while the telescope pillais and the azimuthal circle 
were attached to a plate fixed at the head of the rotary vertical 
axis 

Cairns of stones, poles or other opaque signals were primarily 
employed, the angles being measured by day only eventually 
It was found that the atmosphere was often more favourable for 
observing by night than by day, and that distant points were raised 
well into view by refraction bv night which might be invisible 
or only seen with difficulty by day Lamps vvert then introduced 
of the simple form of a cup, 6 m in diameter, filled with cotton 
seeds steeped in oil ami resin, to bum under an inverted earthen 
jar, 30 in m diameter, with an aperture in the side towards the ob 
server Subsceiuently this eontnvance gave place to the Argaml 
lamp with parabolic reflector the opaque day signals were discarded 
tor hchotropcs reflecting the sun s rays to the observer The 
introduction of luminous signals not only rendered the night as 
well as the day available for the observations but changed the char 
acter of the operations enabling work to bt done during the dry 
and healthy season of the year, when the atmosjiherc is generally 
hazy and dust laden, instead of being restricted as formerly to the 
rainy and unhealthy seasons, when distant opaque obiccts are 
best seen A higher degree of accuracy was also secured, for the 
luminous signals were invariably displayed through diaphragms oi 
appropriate aperture, truly centrtd over the station mark and, 
looking like stars, thty could be observed with greater precision 
whereas opaque signals an always dim in comparison and arc liibli 
to be seen exccntncally when tlu hglit falls on one side A signal 
ling party of three men was usually found sufficient to manipulate 
i pair of heliotropes — one for single, two for double n flection, 
according to the sun s position — and a lamp, throughout the night 
and day Hehotropers wire alv) employed at the observing 
stations to flash instructions to the signallers 

The theodohtes were invariably set up under tents for protection 
against sun, wnnd and ram, and centred, levelled and adjusted lor 
the runs of the microscopes Then the signals were 
meaBurl^ observed in regular rotation round the horizon, alter 
noriMoatai jj^^ely from nght to left and vice versa, after the pre- 
AagiBB scribed minimum number of rouncls, either two or three, 
had been thus measured, the telescope was turned through 
180®, both in altitude and azimuth, changing the position of the 
face of the vertical circle relatively to the observer, and further 
rounds were measured, additional measures of single angles were 
taken if the prescribed observations were not sufficiently accordant 
As the microscopes were invariably equidistant ami tneir number 
was always odd, either three or five, the readings tiken on the azi- 
muthal circle dunng the telescope pointings to any object in the 
two positions of the vertical cireu, face right " and ‘ face left,'* 
were made on twice as many equidistant graduations as the number 
of microscopes The theodolite was then shifted liodily in azimuth, 
by being turned on thi nng on the head of the sbind, which brought 
new graduations imdtr the microscopes at the teLscojK pointings, 
then further rounds were measured in the new positions, face right 
and face left This process was repeated as often as harl been pre- 
viously prescribed, the suecessive angular shifts of position being made 
by equal arcs brining eauidistant graduations under the microscopes 
during the successive telescope pointings to one and the same object 
By these arrangements all periodic errors of graduation were elimi- 
nated, the nmerous graduations that were read tended to cancel 
accidental emn of division, and the numerous rounds of measures 
to mimmize errors of observation ansing from atmospheric 
and personal egnaes 

Under this system of procedure the instrumental and ordinary 


Vertical 

AaghB 


errors are practically cancelled and any r emaining error is most 
probably due to lateral refraction, more especially when the rays 
of light graze the surface of the ground. The tliree angles of every 
triangle were always measured 

1 he apparent altitude of a distant point is liable to considerable 
variations during the twenty-four hours, under the influence of 
changes m the density of the lower strata of the atmo 
sphere Terrestnal ref 1 action is capricious, more par- 
tieularl^ when the rays of light graze the surface of the 
ground, passing through a medium which is liable to extremes of 
larefaction and condensation, under the alternate influence of the 
sun s heat radiated from the surface oi the ground and of chilled 
atmospheric vapour When the back and forward verticals at a 
pair of stations are eijuall) refracted, their ehfference gives an exaet 
measure of the difference of height But the atmospheric conditions 
arc not always identical at the same moment everywhere on long 
rays which graze the surface of the ground, and the ray between 
two reeiprocating stations is liable to be differently refracted at 
its extremities, each end being influenced m a greater degree by 
the conditions prevailing around it than by those at a distance 
thus instances arc on record of a station A being invisible from 
another B, while B was visible from A 

Wlien the great arc entered the plains of the Gangetic valley 
simultaneous reciprocal verticals weie at first adopted with tlu 
hope of eliminating refraction , but it was soon found » / - -1 
that they did not do so sufficiently to justify the tx- * ^ ^ on 
pensc of the additional instruments ami observers Afterwards 
the back and forward vtrticals were observed as the stations were 
visited in succession, the back angles at as nearly as possible the 
same time of the day as the forward angles, and always during 
the so-called time of minimum refraction," which ordinarily 
begins alKuit an hour alter apparent noon and lasts from two 
to three hours The apparent zenith distance is always greatist 
then, but thi rt traction is a minimum only at stations which m 
well elevated above the suiface of the ground at stations on plains 
the refraction is liable to pass through zero and attain a consukr- 
ible negative magnitude dining the heat of the day, for the lower 
strata of the atmosphere are then less dense than the strata imme- 
diately above and the ra>s are refracted downwards On plains 
the greatest positive refractions are also obtamed— maximum 
values, both positive and negitivc, usually occurring, the former 
W night, the latter by day, when the sky is most free from clouds 
Tiie values actually met with were found to range from -J- i 21 
down to —o 09 parts of the contained arc on plains, the normal 
‘ coefficient of refraction " for Ircc rays between hill stations 
below 6000 ft was about o o^, which diminished to o 04 abov < 
18,000 ft, broadly varying inversely as tht temperature and 
directly as the pressure, but much influenced also by local climatic 
conditions 

In measuring the vertical angles with the great theodolites, 
graduation trrors were regartled as insignificant compared with 
errors ansing from uncertain refraction, thus no arrangement was 
matle for effecting changes of zero m the circle settings The ob- 
servations were always takt n in pan s, face nght and left, to eliminatt 
index errors, only a few daily, but some on as many days as 
possibU , for the variations from day to day were found to be greater 
th in the diurnal variations during the hours of minimum 
refraction 

In the ordnance and other surveys the bearings of the surround- 
ing stations are deduced from the actual observations, but from 
the " included angles " in the Indian survey I he 
observations of every angU an bibulated vertically in Colgate 
as many columns as the number of circle settings face left and face 
nght, and tht mean for each setting is taken For several years 
the general mean of these was adopted as the final result, but 
subsequently a " concluded angle " was obtained by combining the 
Single means with weights inversely proportional to g® -f o* — n — g, 
being a value of the em of graduation derived empirically from 
the differenees between the general mean and the mean for each 
setting, 0 the e m s of observation deduced from the differences 
between the individual measures and their respective means, and 
M the number of measures at each setting Thus, putting w., Wg, 
for the weights of the single means, w for the weight or the con 
eluded angle, M for the general mean, C for tlu concluded angle, 
and d^, for the differences lietween M and the single 

means, we have 

C = M+ +.“'A+ (I) 

O'! + M'a + 

and = Wj -f- -j- (2) 

C — M vanishes when n is constant, it is inappreciable when g 
is much larger than o, it is significant only when the graduation 
errors are more minute than the errors of observation , but it was 
always small, not exceeding o 14^ with the system of two rounds 
of measures and o 05* with the system of tlirec rounds 

The weights of the concluded angles thus obtamed were employed 
in the primary reductions of the angles of single triangles and 
polygons which were made to satisfy the geometrical conditions 

* The theoretical ** error of mean squan — 1 48 x ** probable 
error ** 
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of eacli figure, because they were strictly relative for all angles 
measured with the same instrument and under similar circurastences 
and conditions as was almost always the case for each single hguro 
But IB the final reductions, when numerous chains of tnangles 
composed of figures executed iMth different instruments and under 
different circumstances came to be adjusted simultaneously it was 
necessary to modify the original weights, on such evidence of the 
precision of the angles as might be obtained from other amd more 
reliable sources than the actual measures of the angles This 
treatment will now be described 

Values of theoretical error for gioups of mgUs measured with 
the same instrument and under similar conditions mav be obtained 
in three ways — (i) Irom the squares of the reciprocals 
Tbeorttical weight w deduced as abo\ e from the measures 

Brron of g„ch angle (ii ) from the magnitudes of the excess of 
Angles angles of each triangle abov e i8o® H- the 

spherical excess and (iii ) from the magnitudes of the corrections 
which it IS necessary to apply to the angles of polygonal figures 
and netwoiks to satisfy the several geometrical conditions 

Every hgnu whethu a single triangle oi a plygonal network 
was made cnnsistent bv the application of collections to the observed 
angles to satisfy its geomctrie<il conditions The three 
Harmon- angles of every triangle liaMiig been obscr\ed, their 
sum had to be made _ iSo'’ | the spherical excess. 
Angles networks it was also necessary that the sum of the 

angles measured round the horizon at any station shoulcl be exactly 
= 360°, that the sum of the parts oi an angle measured at different 
times should equal the whole and that the ratio of any two sides 
should be identical whatever the route through which it was com- 
jiuted These arc c died the central tolo partial and 
conditions, they present n geometrical e(iuations, winch contain 
t unknown quantmes, the errors of the observed angles, i being 
always >w When tliesc equations aie satisfied and the deduced 
\ allies of errors are applied as corrections to the observcxl angles 
the figure become^s consistent Unmanly the equations were treated 
by a method of successive approximations, biitaftenNards they were 
all solved simultaneously by the so called method of mmimura 
squaies which leads to the most probable ol any system of correc- 
tions 

The angles having been made geometric ill v' coiiMstent ^Hiey se 
in each figure the side-lengths are computed from the base-line 
onwards by Legendre's theorem, each angle being dimm- 
5/aes of ished by one third of the spherical excess of the tnaugle 
Triangles which it appertains Ihe theorem is apphcable 
without sensible error to triangles of a much larger size tlian any 
that are ever measured 

A station of origin being chosen of which the latitude and longitude 
arc known astronomically and also the azimuth of one of the 
/,«///«</• surrounding stations the differences of latitude and 
Longitude of kwfi^itudQ and the reveise azimuths are e,ilcuhted in 
stations, succession, lor all the stitions of tlie triangulation 
Aalmutb of by Puissant's foimulac {Iraiic de ^eodhie, 3rd ed , Pans 
Sides 1842) 

Problem — Assuming the earth to be spheroidal let A and B be 
two stations on its surface and let the latitude and longitude of A 
be known also the azimuth of B at A and the distance between 
A and B at the moan sea level, we have to find the latitude anti 
longitude of B and the azimuth of A at B 

The following symbols are employed a the major and b the 
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sin 2/4co9ec i' 
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minor semi-axis, c the ixccntncity, = 




p the radius of 


curvature to the meridian m latitude a, , , v noi mal 

J I — I i 


to the meridian m latitude A, — - 


— Ti, A '^ml L the given 
|i - c*^nPA}P 

latitude and longitude of A, A -f AA and L -f aL the required lati 
tude and longitude of B, 4 the azimuth of B at A, B the azimuth 
of A at B. - B — (ir-f ^J) , c the distance between A and B Then 
all azimuiiis being mc,isured from tlie south we have 
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Each A is the sum of four terms symbolized by 5* S and 8^, 
the calculations are so arranged as to produce these tenns in the 
order 8 A 8L and 8 4 each term entering as a factor m calculating 
the following term The arrangement is shown btlow m equations 
m w'hich the symbols P, Q ^ represent the factors which 

depend on the adopted geodetic constants and vary with the 
latitude , the logarithms of their numencal \ alucs are tabulated in 
tYioAuxlhary Tables to Facilitate the Calculations of the Indian Survey 
8iA=-P cosA c 8,L^4-8iA Q scca tan -f 5i^--4-8jL sinAA 
SA= 4 - 5 ,y 4 R sinA c 8,L=— 82A 5 cot A 83^4 = 4-8^ 1 

8. A =—8,4 V cotA 8'L = 4-8«A U sin-4 c 8j4 = 4-8,f W ^ 

54A=— 8,A X tan A 84L=:+84A Y tani4 84^ = +84/ Z ) 

The calculations described so far suffice to make thi angles of 
the several trigonometrical figures consistent inter se and to give 
preliminary values of the lengths and azimuths of the ff^^f^ctlon 
sides and the latitude^ and longitudes of the stations. 

1 he results iic amply sufficient for the requirements Triangula- 
of the topographer and land surveyor, and they are 
published in preiimmarv cluirts, which give full numencal 
details of lalitudt longitude azimuth and side-length, and of 

height also, foi each poition of the triangulation — secondary as 
well as prmcipal- as exicutcd year by year But on the coin 
pletion of the several chains of tnangles further reductions became 
necessary to make the triangulation everywhere consistent inter 
’ and with tlu vcnficatorv base-lines so that the lengths an<l azimuths 
I of common sides ind the latitudes and longiliidts of common stations 
I should be identical at the junctions of chains and that the measured 
‘ and computed U ngths of the base-lines should also lie identical 

As an illustration of the problem for treatment suppose a 
combination of three meridional and two longitudinal chains com- 
prising sev enty two single tnangles with a b isc line at each corner as 

shown m th< accompanying c_ tt 

diagram (fig 2) , sup^&e the 
three angles of every tiungle 
to have been measured and 
made consistent Lit A lie 
the origin, witli its latitude 
ind longitude given, ind also 
the length and azimuth of 
the adjommg base line With 
those dita i>roeessesof cal- 
culation are earned through 
the triangulation to obtain the 
lengths and aaumuths of the 
sides and the latitudes and longitudes of the stations, say in the fol 
lowing ordea fiom A through B to h, through h to E through 
D through F and E toC and tiirough F and D to C Then there are 
two values of side azimuth 1 vtitudc and longitude at E — one from 
the ngat-hand ihams viv B the other fiom the left bind cliams 
viaF, similarly there are two sets oi values it ( , and tach of 
the base-lmes at B, C and D has a calculated as well as a 
measured value Thus eleven absolute trrors are presented 
for dispersion over the triangulation by the apphcation oi the 
most appropriate correction to each angle and as a prehminary 
to the determination of these coructions, equations must be con- 
structed between each of th< absolute eiTors an<l the unknown 
errors of the angles from which they originated lor this purpose 
assume A to be the angle opposite the flank side of any triangle 
and y uid Z the angles opposite the sides of continuation, also let 
X, y and z be the most jirobaok values of tht errors of the angles 
which will satisfy Uie gum equations of eondition Then each 
ccmation may be expressed in the foim [ax ^ bv 4-cz]=E the bi ickets 
indicating a summation fin all tht triangfis involved We ha\t 
first to ascertain tlie values of the coefficients a b and f of the 
unknown quantities They arc rua<lil> found for the side equations 
on the circuits and between the base lines for x docs not enter 
them but only y and z with eoeffieu nts which are the cotangents 
of y and Z so that these equ itions are simplv [cot Y y-eot Z 2] = E 
But three out of four of tlie circuit equations are geodeUc, corre- 
sponding to the closing errors m latitude longitude azimuth 
and m them the coefficients arc very comjilieitcd They are ob- 
tained as follows The first term of each of the three expressions 
for AA, aL, and B is ditterehtiated m terms of < md /I, ^vmg 

-^dA tan 4 sin i"\ 

c ' 
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in which do and dA represent the errors in the length and azimuth 
ol any side e which hav c been generated 
in the course pf the tnangulation up to 
it from the base Ime and the azimuth 
station at the origin The errors in the 
latitude and longitude of any station 
which are due to the tnangulation are 
dK =3 [d AA] and dl ~[d a/ ] Let 
station I be the oii^m and let 2 3 
be the succeeding stations taken along 
a predetermined line of traverse which 
may cither run from veitcx to vertex 
of the sueeessi\e tiningles zigzaggin^, 
between the flanks of the chain, as in 
fig ^ (i) or be earned directly along one 
of the flanks as in fig 3 ( 2 ) I or the 
general symbols of the differential equa- 
tions substitute AA„ AL^t AA„, c„ A„ 
and jH„ for the side between stations n 
and » 4- I of the traverse, and let Sc„ 
ind SA „ be the errors generated between 
the sides and then 

dc,t 



Fig 3 
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dAi 




= I- " 


Cn 

dA^=^dBi dA„^fB , 4- 
Performmg the necessary substitutions and summations wc get 
.Sc. 
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Thus we have the following expression for any geodetic error 


8c, 






4* 4* <p>AA / = L, 


( 8 ) 


where fji and <ff represent the respective summations which arc the 
loefl&cients of 8c and SA in each instance but the first in which i 
is added to the summation in forming the coefficient of SA 

The angular errors x 1 and r must now be introduced in place 
of 8c and SA, into the general expression which will then take (affer- 
ent forms according is the route a<loptcd for the line of traverse 
was the zigzag or the direct In the former the number of stations 
on the traverse is ordinarily the same as the number of triangles 
HiUl, whether or no a common numerical notation may be adopted 
for both the traverse stations and the collateral triangles, thus the 
angular errors of every triangle enter the general txprtssion in tht 
form 3: 4- cot Y fx'y — cot Z /a'z 

in which pi sin i', and the upper sign ot <p is taken if the triangle 
lies to the left, the lower if to the right of the line of traverse When 
the direct traverse is adopted there are only half as many traverse 
St itions as triangles and therefore only half the number of /u’s and 
^'s to determine , but it becomes necessary to adopt different 
numbenngs for the stations and the triangles and the form of the 
coefficients of the angular errors alternates in successive triangles 
Thus if the />th triangle has no side on the line of the traverse but 
onK an angle at the /th station, the form is 

4“ <pi Xp cot Yp n/ y/ — col n/ zp 
If the ^th triangle has a side between the /th and the (/ 4- i)th 
stations of the trav ersc, the form is 


coiXfitki — ^0 + ,);ry 4- 4- cot y^)y^ — j — col Zq)z^ 

As each circuit has i right hand and a left hand branch the errors 
of the angles are finally arranged so as to present t(|uations of the 
general form 

[rtv 4- ^ 4' cz]r —[ax A-hy A- cz]i = h 
The eleven circuit and bis^ line equations of condition having 
been duly constructed tlie next step is to find values of the angular 
errors which will satisfv these equations and be the most probable 
of any system of values that will do so and at the same time will 
not disturb the existing harmony of the angles in each of the seven tv' 
two triangles Harmony is maintained bv introducing the equation 
of condition r 4- y 4- = o for ev erv’’ triangle The most probable 

results are obtained bv the method of minimum squares which 
may be apj:flied in two ways 

1 A factor A may be obbiined for each of the eighty- three cqua- 
r 1 

tions un<^, tlie condition that 4 - is made i minimum 

I n V 7 f'J 


u V and w being the reciprocals of the weights of the observed angles 
This necessitates the simultaneous solution of eighty -three equations 
to obtain as many values of A The resulting values of the errors 
of the angles in any, the /)th triangle are 

X, = , yp = VplbpK} , Zp = Wp[cpK\ ( 9 ) 

11 One of the unknown quantities in every triangle, as x, may 
be eliminated from each of the eleven circuit and base-line equa 
tions by substituting its equivalent ^ 4- ^or it a similar substi- 
tution being made in the minimum Then the equations take tht 
form [(6 — a) y ^(c — a) ~ E, while the minimum becomes 

L « V wj 

Thus wc have now to find only eleven values of A by a simultaneous 
solution of as many equations instead of eights -three v'alues from 
eighty three equations, but we arrive at more complex expressions 
for the angular errors as follows — 

-“/[(«/ -a/lMd 

Up + Vp + Wp I 

•/ = l(«z + — '>p[(bp — «z)^]f I 

Up Vp 'y Wp j 

The second method has iinariably lieen adopted originally be- 
cause it was supposed that tht number of the factors A being rt 
duced from tht total number of equations to that of the circuit and 
base-line equations \ great sa\ mg of labour would be effected But 
subsequently it was ascertained that in this respect there is little 
to choose between the two methods, for when x is not eliminated 
and as many factors are introduced as there are equations the factors 
for the triangular equations may be readily eliminated at the outset 
Then the redly severe calenl itions will be restneted to the solution 
of the equations containing the factors for the circuit and base line 
equations as in the second method 

In the preceding illustration it is assumed that the base-lines arc 
errorless as compared with the tnangulation Strictly speaking 
how'ever as base-lines are fallible quantities, presumably of differ- 
ent weight their errors should be introduced as unknown quantities 
of which the most probable values are to be determined m a simul 
tancous mvcstigation of tlic errors of all the facts of observation 
whether linear or a igiilai When they are connected together 
by so few triangle s that their ratios may be deduced as accuratelv 
or nearly so from the tnangulation as from the measured lengths 
this ought to be done, but when the connecting triangles are so 
numerous that the direct ratios are of much greater weight than 
the trigonometncal the errors of the base lines may be neglected 
Jn the reduction of the Indian tnangulation it was decided, after 
examining the relative magnitudes of the probable errors of the 
linear and the angular measures and ratios to assume the Inse-hnes 
to be errorless 

The chains of triangles being largely composed of polygons or 
other networks and not merely of single triangles as has been 
assumed for simplicity in the illustration the geometneal harmonv 
to bt maintained involved the introduction of a large number of 
“ skU " central " and “ toto partial " equations of condition as 
well as the triangular Thus the problem for attack was the simul- 
taneous solution of a number ot equations of condition = that of all 
the geometrical conditions of eveiy figure 4 four times the number 
ot circuits formed by the cliains of triangles 4- the number of base- 
lines — I the number of unknown quantities contained m the 
equ itions being that of the whole of the observed angles, the 
method of procedure if rigorous would be precisely similar to that 
already incucatcd for “ harmonizing the angles of trigonometric il 
figures ” of which it is merely an expansion from single figures to 
great groups 

The iigorous treatment would however have involved the simul- 
taneous solution of about 4000 equations between 9230 unknown 
quantities, which was impracticable The tnangulation was 
tWrcforc divided into sections for separate reduction of which 
the most important were the five between the meridians of 67® 
and 92° (see fig i) consisting of four quadnlateral figures and a 
trigon each composing several chains of triangles and some base- 
lines This arrangement had the advantage of enabling the final 
reductions to be taken in hand as soon as convenient after the 
completion of any section instead of being postponed until all 
were completed It was subject however, to the condition that 
the sections containing the best chains of tnangles were to be first 
reduced, for as all chains bordering contiguous sections would 
necessarily be ' fixed " as a part of the section first reduced it was 
obviously desirable to run no risk of impairing the best chains by 
forcing them into adjustment with others of inferior quality It 
happened that both the north-east and the south-west quadrilaterals 
contained several of the older chains, their reduction was therefore 
made to follow th it of the collateral sections containing the modem 
chains 

But the reduction of each of these great sections was m itselt i 
very formidable undertaking, necessitating some departure from 
a purely rigorous trcatmtnt For the chains were largely composed 
of polygonal networks and not of single tnangks only as assumed 
in the illustration, and therefore cognisance had to be taken of a 
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number of ‘ sub " and other geometrical equations of condition 
which entered irregularly and caused great entanglement Equa 
tions 9 and 10 of the illustration arc of a simple form because they 
hci\e a single geometrical condition to mamtain, the triangular, 
which IS not only expressed b^ the simple and symmetrical equation 
\ -^ V but — what IS of much greater importance — recurs m 

a re gular order of sequence that materially facilitates the general 
solution Thus ihoiigli the calculations must in all cases* be very 
nuTuerous and Uborious, rules can be formulated under which they 
can lie well controlled at cvers’’ stage and eventually brought to a 
succf sslul issue The other gcomctncal conditions of networks are 

( xpressed by ecjuitions which are not merely of i more complex 
foim but have no regular older of sequence lor the networks pre- 
sent 'I variety of forms thus their introduction would cause much 
entanglement and complication and greatly increase the lalxnir of 
the calculations and the eh inces of failure Wherever therefore, 
in\ compound figure occiiried only so much of it as was required 
to lonn a chain of single triangles was employed The figure having 
previously been m ide consistent it was immaterial what part was 
employed, but the selection was usually made so as to mtroducc 
the lowest triangles The tnangulition for final simultancjous 
reduction was thus made to consist of chains of single triangles 
only, but all the included angles were fixed '* simultaneously 
The cxcludeel angles of eompoiinel figuios were subsequently hai 
monized with the' hxed angles which was readily done for each 
f)gnr< p(,f 

This dcpartiiic from iigoious accuraev was not of mateiial im- 
portance, for the angles ol the eompenmd figures excluded from the 
simultaneous nductiein hid already, in the course of the several 
ineU pendent lignral adjustments been ma<lc to exert their full in 
fluence on the included anghs The figural adjustments had how 
I'vcr, mtrodueed new relations between the angles of different 
figures, causing then weights to increase caeteris paribii-i with the 
number of geometrical conditions satisfied in tich instance Thus 
suppose XV to b( the average weight eif the t observed angles of any 
figure, and n the number of geometrical conditions presented for 
satisfaction, then the average weight ot the angles after adjustment 

ma, lie tikcn as jx; ^ ^ the factor thus lx mg i 5 for a triangle | 

r S tor V hexigon 2 for i (ju idnlateral 2 =5 for the nctwoik around I 
the Sironj base line Ac ' 

In framing the normal equations between the mdetennmate ( 
f utors A for the final simultaneous reduction it would have gr< atly 
added to the 1 ibour of the subsequent calculations if a separate 
weight had been given to eaeli angle as was done m the primary 
figural reductions, this was obviously unnecessary for theoretical 
recjuireracnts would now be iiiiply satisfied by giving equ il weights 
to all the angles of laeh independent figure The mean weight 
that was finalh adopted for the angles of each group was therefore 
taken as 

t 

w p , 

^ t — n 

p being the motlulus 

The second ol the two jironssis for applvmg the method of 
minimum scniins havmg bem adopted tlu value's of the errors 
y and s of tne angles appertaining to vnyg the fith triangle were 
finally expressed by the following equations which are dtnvevl 
iioni (10) by substituting u for the reciprocal final mean weight as 
il)Ovt dftcrmincd — 
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The following tabli gives tlu numbei of equations of condition 
and unknown quantitus — the angular errors— in the five grtat 
sections of the tnangulation whicli were respectively included in 
the simultaneous general rc'ductions and relegated to the subse 
ijiicnt adjustments of each figure per sc - 



biinultancous 


1 xternvl FigurvI 



I quations. 



Equation** 




Soction 

■ ^ 

- 

h 





0^ 

_ 1 

Circuit 
und base 
line. 

In 

angular 


In 

angular 

1 Central 

1 X 

5 L 

n 

Toto- 

partial 

Is 

t 

1 

I N W ^}uatl 

^ 1 

550 

l(>5o 

207 

104 1 152 

e> 

701 

no 

2 S E Quad 

15 

^77 

8jt 

164 

O4I 92 

2 

4701 

i 08 

^ N E Qiunl 

49 

( 57 ^ 

1719 

II 2 

50 1 09 

0 

HI I 

50 

4 1 ngon 

22 


909 

192 

79 ' lOI 

2 

517 1 

1 77 

5 S W Quad 

24 

172 

510 

^4 

<2 1 

I 

^^7 

1 40 


The corrections to the angles were generallv minute rarely ex 
cecding tlu theoretical probable errors of the angles and therefore 
applicable without taking any liberties with the facts of obstrvi- 
lion 


Azimuth observations m connexion with the pnncipal triongula 
tion were determined by measuring the horizontal angle between 
a refernng mark and a circumpolar star, shortly before 
and after elongation and usually at both elongations A^utb 
in order to eliminate the error of the star's place System Omaervm- 
atic changes of face ' and of the zero settings of the 
azimuthal circle were made as in the measurement of the prmcipal 
angles but the rcpititions on each zero were more numerous 
the azimuthal levels were read and corrections applied to the star 
observations for dislevelment Ihe tnangulation was not adjusted, 
m the course of the final simultaneous ri-duction, to tht astronomi- 
cally determined azimuths, because they arc liable to be vitiated 
by local attractions but the azimuths observed at about fifty stations 
around the primary azimuthal station which was adopted as the 
oiigin ol the gc*odctJC calculations, were n (erred to that station, 
through the tnangul ition for comparison with the pnmary azimuth 
\ tabic was prepan d ot the differencts (observtd at the origm — 
computed from a distance) between the pnmar> and the geodetic 
azimuths the ditftrences were assumed to be mainly due to the 
local deflexions of thi jilumb lint and only nartiall> to error m the 
tri mgnlation and « ach was multiplied by the factor 

^ tnngcnt of htitude of origin 
^ tangent of latitude of comparing station 

in order that the cfi.ct of the local atlriction on the azimuth ob- 
served at the distant station — which varies with the latitude and 
IS — tlx deflexion m the prime vcrtit al x the tangent of the latitude 
—might be converted to what it would have been liad the station 
been situated m the same latitude as tlic origin Lach deduction 
was given a weight w, inversely proportional to the number of 
triangles connecting the station with the origin, and the most prob 
able value of the trior of the observed azimuth at tho origin was 
taken as 

y _ [(obsirycd — computtfl) p «;] 

[«;] 

tlu value of v thus obhuntd was —11' 

The formulae employed in the 1 eduction of the azimuth observa 
tions were as follows In tlu spherical triangle P 7 Sy in which 
P IS the pole, Z the zenith, and JS the star, tho ai latitude PZ and 
the polar distanei P's are known, and, as the angle at S is a nght 
ingle at the elongation, the hour anglt ami the azimuth at that 
time aic found from the equations 

cos P ~ tan PS cot PZ, 
cos Z cos PS sm P 

The interval 5 P between the time of any observation and that 
ot the elongation In mg known, the eorre spending azimuthal angle, 
hZ betweetti tlu two positions of the stai at the times of observa- 
tion and ilongation is given rigorously by the following expression 
— tan 5 Z 

- (n) 

cot PS Sin PZ sinP{i -f tan PS eos8P-f sec’^P Scot P sin Jpq 
which IS e\pnss((l as follows foi loganthmic computation — 
m tan Z cos- PS 
I - I ' 


5/ ^ - *!L^' 


u «P 

where m - 2 sm-— cosee i 


- 2 sin“PS sin 


.8P 

2 


and 


/ = cot P sin IP I, w, and n are tabulated 

Let and B (fig 4) be any two points the normals at which meet 
at C, cutting tlu sea level at p and tike - zf/>, then BD is 
tlu difference of height draw „ t u* a b 
the tangents Aa and Bb at 
A aiul B, then aAH is the 
depression of P at A and bBA that of 
at P join AD then BD is dtttrmincd 
from tlie triangh 4 BD The tiiingulation 
gives the disteme between A and B at 
the sea level whence pq - c thus,-<^^ 
putting Ap, the height of 4 above the 
sea level, H, and pL - r 

AD~cU-\^ ~ (14) 

\ r 241'“/ 

Putting P, and P/, for the actual depres- 
sions at A and P S lor tlu ingh at A, 
usually calleel tlu subtended angle,” 
anti h for BD — 

S - V(D*-D.), (15) 

nnd h - iD (16) 
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The angle at ( being — Df, + P„, 5 may 
b( expressed m terms of a single vertical angle and C when 
observations have been taken at onJv one of the two points 

C the containeel arc ” — cosec i" m seconds Puttmg P'„ 

and P /, for the observed vertical angles and <pay <pf, for the amounts 
b\ which they arc aflectid by refraction. Da — D'a -f 4>a and 
D/, - D'h -h <f)* ind <t>/< mav differ in amount but as ihcv 
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cannot be stparattly ascfrtuned they arc always assuincd to be 
equal, tlic hypothesis is sulficiently exact for practical purposes 
when both verticals have been meaburtd under similar atmospheric 
conditions. The rc fractions being taken equal, the observed 
verticals are substituted for the true m (15) to find S, and the 
difference of height is calculated by (lO) the third term withm 
the brackets of (14) is usually omitted The mean value of the 
refraction is deduced from the formula 

(17) 

An approximate value is thus obtained from the obscr\«Ttions 
between the pairs of reciprocating stations in each district, and the 
corresponding mean coefficient of refraction ’ <p - C, is computed 
for the district, and is employed when heights have to bo deter- 
mined from observations at a smgk station only When either of 
the vertical angles is an elevation — L must be substituted for D 
in the above expressions ^ 

2 Levelling 

Levelling is the art of determining the relative heights of points 
on the surface of the ground as referred to a hypothetical surface 
which cuts the direction of gravity everywhere at right angles 
When a line of instrumental levels is begun at the sea-level, a 
series of heights is determined corresponding to what would be 
found by perpendicular measurements upwards from the surface 
of water communicating freely with the sea in underground 
channels, thus the line traced indicates a hypothetical prolonga- 
tion of the surface of the sea inland, which is everywhere 
conformable to the earth’s curvature 

The trigonometrical determination of the relative heights of 
points at known distances apart, by the mcasuiements of their 
mutual vertical angles — is a method of levelling But the metliod 
to which the term “ levelling ” is always applied is that of the 
direct determination of the differences of height from the 
readings of the lines at which graduated staves, held veitically 
over the points, are cut by the horizontal plane which passes 
through the eye of the observer Each method has its own 
advantages The former is less accurate, but best suited for 
the requirements of a general geographical survey, to obtain the 
heights of all the more prominent objects on the surface of the 
ground, whether accessible or not The latter ma> be conducted 
with extreme precision, and is specially valuable for the deter- 
mination of the relative levels, however minute, of easily 
accessible points, however numerous, which succeed each other 
at short intervals apart, thus it is ver)^ generally undertaken 
pan passu with geographical siirv'evs to furnish lines of level for 
ready reference a.s a check on the act uracy of the trigonometrical 
heights In levelling with staves the rmasurements are alwavs 
taken from the horizontal plane which passes through the eye 
of the observer, but the line of lev^els which it is the object of the 
operations to trai c is a curved line, everywhere conforming to 
the normal curvature of the e.arth's surface, and deviating more 
and more from the plane of reference as the distance from the 
station of observation mere ises Thus, either a correction for 
curvature must be applied to every staff reading, or the instru- 
ment must be set up at equal distances from the staves, the 
curvature correction, being the same for each staff, will then be 
eliminated from the difference of the readings, which will thus 
give the true difference of level of the points on which the staves 
arc set up 

velbng has ht repeated frequently in f\<cuting a long line 
of levels — say seven times on an average m every mih — and must 
be conducted with precaution against various errors Instru- 
mental errors arise when the visual axis of the telescope is not 
perpendiculai to th< axis of rotation, and when th< focusing tyibe 
does not move truly parallel to the visual axis on a change of t(KUS 
The first error is eliminated, and the second avoided, by placing 
the instrument at equal distances from the staves and as tins 
procedure has also the advantage of ehminating the corrections 
for both curvature and refraction it should invariably bt adopted 

^ In topographical ami levelling operations it is sometimes con 
venient to apply small corrections to observations of the height 1 
for curvature and refraction simultaneously Putting d for tlie 
distance, r for the earth's radius, and k for the coefficient of 
refraction, and expressing the distance and radius in miles and 
the correction to height in feet, then correction for curvature 
= ^ d®, correction for refraction = — %K<jC^, correctibn lor both 

5 


Errors of staff readings should be guarded against by having the 
staves graduated on ^th faces, but differently figured, so that 
the observer may not bo biased to repeat an error of the first 
reading m the second Ihe staves of tne Indian survey have one 
face painted white with black divisions — feet, tenths and hundredths 
— from o to 10, the other black with white divisions from 5 55 to 
15 55 Deflexion fiom horizon tahty may either be measured and 
allowed ^or by taking the rcadmgs of the ends of the bubble of the 
spirit-level and apinying corresponding correetions to tht staff 
readings, or be ehminated by setting the bubble to the same position 
on its scale at the readin^ if the sceond staff as at that of the first, 
both being equidistant from the observer 

Certain errors are liable to recur in a const mt order and to 
accumulate to a consideiable magnitude, though they nuy be too 
minute to attract notice at an> single station as when the work 
is earned on under a unifoimly sinking or rising refraction — ^from 
mommg to midday or iiom midday to evening — or when the instru- 
ment takes some time to settle down on its lieanngs after being set 
up for observ ation They may be eliminated (1 ) by alternating the 
order of obseivation of the staves taking the back staff first at one 
station and the forward first at the next, (11) by working in a 
circuit, or returning over the same line back to the origin, (111) 
by dividing a line into sections and reversing the direction of 
operation in alternate sections Cumulative error not eliminable 
by working in a circuit mav be caused when there is much northing 
or southing in the direction of the line foi then the sun & light 
will often fall endwise on the bubble of the level dlummating the 
outer edge of the nm at the nearer eiul and the inner edge it the 
farther end ind so biasing the observer to take scale rcidmgs 
of edges which are not equidistant from the centre of the bubble, 
this introduces a tendency to raise the south or depress the north 
ends of lines of level in the northern hcmisphi re On long lines, 
the employment of a second observer working independently over 
the same ground as the first station by sbition is very desirabk 
The great lines are usually earned over the mam roads of the country 
a number of bench marks ' being fixed for future reference In 
the ordnance survey of Great Britain lines hive been eimed across 
from coast to coast in such a iminncr that the level of any common 
c rossmg point may be found by several independent lines Of these 
points there arc 166 in England, Scotland and Wako , the dis 
crcpancies met with at them were adjusted simultancoudy by the 
method of minimum squares 

The sea-level is the natural datum plane for levelling opera- 
tions, more particularly m countnes bordering on the ocean 
The earliest surveys of coasts were made for the use 
of navigators and, as it was considered vei > important 
that the (harts should everywhere show the mmimura depth 
of water which a vessel would meet with, low v\ater of prmg- 
tides w^aj adopted as the datum But this does not answer the 
requirenrents of a land survev, beeausc the tidal range between 
extreme high and low water differs greatly at dit+ertnt points on 
(oost-hnes Thus the generally adopted datum plane for land 
surveys is the mean sea-levtl, which, if not absolutely uniform 
all the world over, is inuth more nearly so than low water I dal 
observations have been taken at nearly fifty points on the coasts 
of Great Britain, which were connected by levelling operations, 
the local levels of mean sea were found to did r by larger 
magnitudes than could fairly be attributed to errox-^s m the llnc^ 
of level, having a range of 12 to 115 in above or below the mean 
of all at points cn the open coast, and more in tidal rivers * But 
the general mean of the coast stations for England and Wnk s was 
practically identical with that for Scotland The observations, 
however, were seldom of longer duration than a fortnight, which 
IS insufficient for an exact determination of even the short 
period components of the tides, and ignores the annual and semi- 
annual components, whieh occasionally attain considerable mag- 
nitudes Tht mean sea-levels at Port Said in the Mediterranean 
and at Suez in the Red Sea have been found to be identic il, 
and a similar identity is said to exist m the levels of the Atlantic 
and the Pacific oceans on the opposite coasts of the Isthmus of 
Panama This is in favour of a uniform level all the world over, 
hut, on the other hand, lines of level carried across the continent 
of Europe make the mean sea-level of the Mediterranean at 
Marseilles and Trieste from 2 to 5 ft below that of the North 
Sea and the Atlantu at Amsterdam and Brest — a result whuh 

® In tided estuanes and rivers the mean water-level rises above 
the mean sea level as the distance from the open coast-line increast s , 
for instance in the Hooghh^ River, passing Calcutta there ib a rise 
of 10 in in 42 m between Sagar (^ugor) Island at the moutli of 
the river and Diamond II irhour, and a. further rise of 20 ui m 43 m 
between Diamond Harbour and Kiddcrpur 
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it IS not ea&y to explain on mechanical principles In India 
various tidal stations on the east and west coasts, at which the 
mean sea-level has been determined from several years’ obser- 
vations, have been connected by lines of level run along the coasts 
and across the continent, the differences between the results were 
in all cases due with greater probability to error generated m 
levelling over lines of great length than to actual differences of 
sea-level m different loealities 

The sea-level, how( ver, ma) not coincide everywhere with the 
geometneal figure which most closely represents the earth’s 
aeoid or Surface, but may be raised or lowered, here and there. 
Deformed under the influence of local and abnormal attrac- 
Surtace tions, presenting an equipotential surface — an ellip- 
soid or spheroid of revolution slightlv deformed by bumps and 
hollows — which II Bruns calls a ‘ geoid ” Archdeacon Pratt 
has shown that, under the tomhined influence of the positive 
attraction of the HimalaN an Mountains and the negative attrac - 
lion of the Indian Ocean, the sea-level may be some 560 ft 
higher at Karachi than at Cape Comorin , but, on the other hand, 
I he Indian pendulum operations have shown that there is a 
deficiency of density under the Himalayas and an increase under 
the bed of the ocean, which may wholly compensate for the excess 
of the mountain masses and deficiency of the ocean, and leave 
the surface undisturl'ied If any bumps and hollows exist, the\ 
cannot be measured, mstrumentally, for the instrumental levels 
will be affected by the local attractions precisely as the sea-level 
IS, and will thus invariably show level surfaces even should there 
lie considt rable deviations from the geometrical figure 

3 Topographical Survevs 

The sVcIeton frame\>ork of a survey over a large area should 
be triangulation, although it is frequently combined with travers- 
ing The method of filling m the details is net essarily influenced 
to some extent by the nature of the framework, but it depends 
mainly on the magnitude of the scale and the requisite clegree 
of minutiae In all instances the principal triangles and circuit 
traverses ha\e to be hroktn down into smaller ones to furnish a 
sufficient number of fixed points and lines for the subsequent 
operations The filling in may be performed wholly by linear 
metsureinerUs or wholly by direction intersections, but is most 
Irecjuently effected by both linear and angular measures, the 
iormer taken with chains and tapes and offset poles, the latter 
with small theodolites sextants, optical squares or other reflect- 
ing instruments, magnetized needles, prismatic compasses and 
plane tables When the scale of a survey is large, the linear and 
angular measures are usually^ recorded on the spot in a field- 
book and aftirwards plotted in office, when small they arc 
sometimes diawn on the spot on a plane table and the field-book 
IS dispensed with 

In every country the scale is generally expressed by the ratio 
of some fraction or multiple of the smallest to the largest national 
units of length, but sometimes by the fraction which indicates the 
ratio of the length of a line on the paper to that of the correspond- 
ing line on the ground The latter form is obviously preferable, 
being international and independent of the various units of length 
adopted by different nations (see Map) In the ordnance 
surv^ey of Great Britain and Ireland and the Indian survey the 
double unit of the foot and the Gunter’s link ( of a foot) 

are employed, the former invariably in the triangulation, the 
latter generally in the traversing and filling in, because of its 
convenience in calculations and measurements of area, a square 
chain of 100 Gunter’s links being exactly one- tenth of an acre 

In Uie ordnance survey all linear measures are made with the 
Gunter’s chain all angular with small theodolites only, neither 
magnetized nor reflecting instruments nor pkine tables are ever 
employed except in hill sketching As a nile the filling in is done 
by trial! gle-cliammg only, traverses with theodolite and chain arc 
occasionally resorted to, but only when it is necessary to work round 
w oods end hill tracts across which right lines cannot be carried 

Detail surveyinf^ by triangles is based on the points of the minor 
trungulation Ihe sides are first chained perfectly straight all 
the pomts where the lines of interior detail cross the sides being 
liKfsl , the alignment is effected witli a small thco<lolite and 
marks are cstabUshed at the crossing points and at any other 


points on the sides where they may be of use in the subsequent 
operations The surveyor is given a diagram of the tnangulation 
but no side-lengths .is the accuracy of his chainmg la tested b\ 
comparison with the trigonometrical values Then straight hues 
are earned across the intermediate detul l»etwe*en the points 
established on the sides, tlicv constitute the principal ‘ cutting up 
or split lines ", their cros'.mgs of detail are marked m turn and 
straight lines are run between them The process i« continued until 
a sufficient number of lines and marks have been established on 
the ground to enable all house s ro ids fences streams, railw lys 
canals nvers Ixiundanes .ind other details to be convenient^ 
measured up to and fixed Perptnduular offsets are hmitcd to 
eighty and twenty links for the respective sc.ales of 6 in to a inih 

When a considerable area has to be treated by traverses it is 
divided into a number of blocks of convenient size, bounded by 
roads nvers or parish boundaries and a traverse on the mendian 
of the ongin " is earned round the penpherv of each block Be- 
ginning at a trigonometrical station the thcoelolite is set to circle 
re«uhng 0° o' with the telescope pointing to the north and at every 

forward " station of the traverse the circle is set to the same 
reading when the telescope is |)omted at the " back " station as 
was obtained at the back station when the telescope was pointing 
to the forward one When the eircuit is completed anel the theodo 
lite again put up at the origin and set on the last back station witli 
the appropriate circle reading the circle reading, wath the telescope 
again pointed to the first forvi ird station will be the same as at 
first if no error has bc'en committed This system establishes a 
convenient cheek on the accuracy of the operations and enables 
the angles to be readily protracted on a system of lines parallel 
to the meridian of the origin As a further check the traverse 
IS connected with all contiguous tngonometrical stations by measured 
angles and distances 1 raverses are frequently carried between 
the pomts already fixed on the sides of the minor triangles, the 
initial side is then adopted, instead of tlu meridian as the axis oi 
eo-ordinatcs for the plotting the telescope being pointed with circle 
reading o® o' to either of the trigonometrical stations at the e\ 
tremities of the side 

The plotting is done from the field-books of the surveyors bj \ 
separate agency Its accurac\ is tested bv examination on tht 
ground, when all necessary .addenda are made The examine) 
— who should be surveyor plotter and draughtsman — verific’ 
the accuraey of the detail by intersections and productions ant 
occasional direct measurements and gtncrall> endeavours to cause 
the details under examination to prove the accuracy of each othei 
rather than to obtain direct proof by remeasure men t He fixes con 
spicuous trees and delineates the woods footpaths rocks precipices 
steep slopes embankments &c and supplies the requisite mfor 
mation regarding minor objects to enable a draughtsman to make 
a perfect representation according to the scale of the map In ex 
amining a coast line he delineates the foreshore and sketches th( 
strike and dip of the stratified rocks In tidal nvers he ascertain^ 
and marks me highest points to which the ordinary tides flow 
The examiner on the 25 ^44 in scale (-= jAir) i** required to give alJ 
necessary information regarding the parcels of ground of different 
character — whether arable pasture wood moor moss sand> — 
defining the limits of each on a separate tracing if ne<essar\ Ht 
has also to distinguish between turnpike parish and occujmtion 
roads, to collect all names and to furnish notes of military baronial 
and ecclesiastical antiquities to enable thim to be appropriately 
represented in the final maps The latter arc subjected to a double 
exammataon — first in the office, secondly on th( ground, they are 
then handed over to the officer in charge of tlu lev i lling to have the 
levels and contour lines inserted, and finally to the hill sketchers 
whose duty it is to make an artistic representation of the features 
of the ground 

In the Indian survey all filling m is done by plane-tablmg on a 
basis of points previously fixed the methods differ simply in the 

extent to which hnear measures are introduced to supplement 
the direction rays of tht plane-table When the scale of the survt } 
IS small, direct measurements of distance are rarely made and the 
filling 19 usually done wholly by direction intersections, which fix all 
the pnncipal pomts, and by eye-sketching, but as the scale is 
increased linear measures with chains and offset pole*s arc introduced 
to the extent that may be desirable A sheet of drawing paper is 
mounted on cloth over the face of the plane-table the points, 
previously fixed by triangulation or otherwise are projected on 
it — the collateral meridians and parallels, or the rectangular co- 
ordinates, when these are more convenient for employment than 
the sphencal, having first been drawn the plane table is then 
ready for use Operations are begun at a fi'^ed point by aligning 
with the sight rule on another fixed point w hich brings the mendian 
hne of the table on that of the station The magnetic needk 
may now be placed on the table and a position assigned to it for 
future reference Rays arc drawn from the station point on tlie 
table to all conspicuous objects around with the aid of the sight rule 
The table is then taken to other fixed points and the process of 
lay drawing is repeated at each thus a number of objects, some 
of which may become avail ible as stations of observation, arc 
fixed Additional stations may be established by setting up the 
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table on a ra> , adjusting it on the back station — that from which 
the ray was drawn — -and thtn obtaining a cross intersection with 
the sight rule laid on some oUitr fixed point, also by mterpolating 
Ixitween three fixed points situated around the observer The 
magnetic needle nny not be rchod on for correct orientation, 
but IS of service in enabling the table to be set so nearly true at the 
outset that it has to be very shghtly altered afterwarrls J he error 
in the setting is indicated by the rays from the sunounding fixed 
jKiints intersecting in a small triangle instead of a point, and a slight 
change in azimuth suffices to reduce the triangle to a point, which 
will indicate the position of tlie station exactly Azimuthal error 
being less apparent on short than on long hues, interpolation is 
best performed by rays drawn from near points, and cheeked by 
rays drawn to distant points, as the 1 ittcr show most strongly the 
magnitude of any error of the primary magnetic setting In tins 
way, and by self venfleatory trav erses on tlu back ray ' between 
fixed points, plane table stations are established over tlie grouiul 
at appropriate intervals, depending on the scale of the surety and 
from these stations all sunounding objicts which the scilt permits 
of being shown are laid down on tiie table, sometimes by rays only, 
sometimes by a single ray and a measured distance The general 
configuration of the ground is delineated simultaneously In 
checking and examination various methods are lollowed For large 
scale work in plains it is customary to run arbitrary lines across 
it and make an independent sur\ey of tlit belt of ground to a dis- 
tance of a few chains on either side for comparison with the original 
survey, the smaller scale hill topography is checked by examination 
from commanding points, ana also by travtrses run across the 
finished work on the table 

4 Gfographical Surveying 

The introduction by mechanical means of superior graduation 
m instruments of the smaller class has enabled surve} ors to effect 
good results more rapidly, and with less expenditure 
Mensm- on equipment and on the staff necessary for transport 

formerly possible The 12-in 
theodolite of the present da), with micrometer adjustments to 
assist in the reading of minute subdivisions of angular graduation, 
is found to be equal to the old 24-m or even 36-m instruments 
New methods for the measurement of bases have largely 
superseded the laborious process of measurement by the align- 
ment of “ compensation ” bars, though not entirely independent 
of them The Jaderin apparatus, which consists of a wire 25 
metres m length stretched along a senes of cradles or supports, is 
the simplest means of measuring a base )et devised, and experi- 
ments with It at the Pulkova obstrvator^ show it to be capable 
of producing most accurate results But there is a measurable 
defect in the apparatus, owing to the liability of the wires to 
change in length under variable conditions of temperature It 
IS therefore considered necessary, where base measurements for 
geodetic purposes are to be made with scientific exactness, that 
the Jadenn wires should be compared before and after use with 
a standard measurement, and this standard is best attained by 
the use of the Brunner, or Colby, bars The direct process of 
measurement is not extended to sue h lengths as formerl) ,butfrom 
the ends of a shorter line, the length of which has been exactly 
determined, the base is extended by a process of triangulation 
There are vast areas m which, while it is impossible to apply 
the elaborate processes of first-class or “ geodetic ” triangulation, 
Secondary it IS nevertheless desirable that we should rapialy 
Triangula- acquire such geographical knowledge as will enable 
Horn, down polilKal boundaries, to project roads 

and railways, and to attain such exact knowledge of special 
localities as will further military ends Such surveys are called 
by various names — military surveys, first surveys, geographical 
surveys, &c , but, inasmuch asthev are all undertaken with the 
same end m view, i e the acquisition of a sound topographical 
map on various scales, and as that end serves civil purposes as 
much as military, it seems appropriate to designate them geo- 
graphic il surveys only 

'Hie governing principles of geographical survevs are rapidity 
and economy Accuracy is, of course, a recognized necessity, but 
Prime! I M must admit of a certain elasticity in geo- 

whicb^^* graphical work which is inadmissible in geodetic 
govern Geo- OT cadastral functions It is obviouslv foolish to 
graphical expend as much money over the elaboration of topo- 
Snrveye ^aphv in the unpeopled sand wastes which border 
the Nile valley, for instance (albeit those deserts may be full of 


topographical detail), as m the valley itscit — the great centre 
of Egyptian cultivation, the great military highway of northern 
Africa On the other hand, the most careful accuracy attainable 
m the art of topographical delineation is requisite in illustrating 
the nature of a district which immediately surrounds what may 
prove hereafter to be an important military position And this, 
again, ufiphes a class of technical accuracy which is quite apart 
from the rigid attention to detail of «i cadastral survey, and 
demands a much higher intelligence to compas*' 

The technical principles of procedure, however, arc the same in 
geographical as in other surveys A geographical survey must 
equally start from a base and be supported by 
triangulation, or at least by some process analogous 
to triangulation, wh ch will furnish the necessary 
skeleton on which to adjust the topograph) so as to ensure a 
complete and homogeneous map 
This base may be found m a variety of wii)s If geodetic 
triangulation exists in the country, that triangulation should ol 
course include a wide extent of secondar)' determina- 
tions, the fixing of peaks and points in the landscape 
far away to either flank, which will either give the dati for 
further extension of geographical triangulation, or which may 
even serve the purposes of the map-maker without any such 
extension at all In this manner the Indus valley senes of the 
triangulation of India has furnished the basis for surveys across 
Afghanistan and Baluchistan to the Oxus and Persia 
Should no such preliminary determinations of the value of one 
or two starting-points be available , and it bt c omes nec essary to 
measure a base and to work ab uiiiio^ the Jadenn wire apparatus 
may be adopted It is cheap (cost about £50), and far more 
accurate than the process of measuring either by any known 
“ subtense system (in which the distance is c ompiited from the 
angle subtended by a bar of given length) or h\ me asurement with 
a steel c ham This latter me thocl may, however, be adopted so 
long as the base c an be levelled, repeated measurements obtained, 
ancl the chain compared with a standard steel tape before inci 
after use 


Ihc initial data on which to start a comprehensive scheme ot 
triangulation for a gco^<r ilihical survey oie (i) latitucle t n * 

(2) longitude, (3) azimuth, and (4) altitude, and ‘ • • • 


this d'’ta shoul 1, if possible, be obtained pati passu with the 
measureiTicnt of the base 


\ (} in transit theodolite, fitted with a micrometer eyepiece 
and extra vertical wires, is the instrument par exctlUnco for work 
of this II iturc, and it possesses the advantages of poitabifity and 
coinparativt cheapness 

The method of using it for the purposes of determining values 
for (i) and (3), i e tor ascertaining the latitude of one end of the 
base and the azimuth of the other end from it, are , . 

fullv explained in Major laibot's paper on M iliiary 
Survey I nt, in the I u Id (J Mickay & (o, Chatham, 
i88g), which is not i tliee^retn il treatise, but a practical illustration 
of methods employed siie^ce sstully in the geographical survey ol i 
very large area of the Indian transfronticr districts It should be 
noted that these observations are not merely oJ an initial eharacti i 
They should be constantly repe ited as the survey idvances, and 
under cert an circumstances (referred to subsequently) they reejuirc 
daily repetition 

Ihe problems connected witli the detei mination of (2) longitude 
have ol late vears occupied much ol the attention of scientific 
surveyors No system ot absolute detcnnin ition is 
accuratt tnough for combination with triangulation, 
as affording a check on the aecuraiy of the latter, and the spices 
m the world across which geogriphical survtymg lias yet to be 
( irned are rapidly becoming too restricted to admit of any hability 
to error so great as is invariably involved in such detcnnin itioiis 
It is true that ibsolutc vilucs derived from the obstrv ition of lunar 


distinct s or occiiltations, have often provtd to be of the highest 
value but there remains a degree oi uncertainty (possibly dm 
to the want of exact knowledge of the moon s position at any in 
stant of time), even when observations have been taken with <ill 
the advantages of th< most elaborate arrangements ind the most 
scientific mnnipulation, which renders the roughest form of in- 
angulalion more trustworthv lor ascirtainmg differential longitude 
than any eonmanson between the absolute determination of any 
two pennts Consequently, if an absolute determination is nects 
sary it should be made once, with all possible care, and the value 
obtained should be carried through the whole scheme of triangula 
tion It rests with the surveyor to decide at what point of the 
genc’-al survey this value can best be introduced, provided he 



oeo(;raphic\l] 


SURVEYING 


^51 


can tstimatc the probabk longitudinal value of his imtial l>«u>e 
■within a few imnutcs of the truth A hnal correction in longi 
tilde 18 constant, and can easily be apphed With reference to 
such abaolutc deb rrmnations of longitude, Mijor S Cirant's ' Dia- 
gram for determining the pai allaxes in deelination and right ascen- 
sion of a heavenly body and its application to the prediction of 
occiiltations " {Roy Oeog Soc Jotirn for June 1890) will afford the 
observer valuable assistance ^ 

But the recognized method of obtaining a longitude value in 
recent geographical fields is by means of the telegraph— a method 
so simple and so accurate that it may be applied with 
'Ui^rmpo advantage even to the clucking of long hius of tri- 
Determ angulation No effort 'should be spared to introduce a 
telegraphic longitude value into any scheme of gvo- 
graphical survey It inv olves a clear hnc ami an instructed observ cr 
at each end, but, given these desiderata, the interchange of tim< 
signals sufficient for an accurate record only requires a night or 
two of clear weather But inasmuch as rigorous accuracy in the 
observations for time is nect ssary, it would be well for the sur\eyor 
in the ficl 1 to be provi led with a sidtreal chronometer Undtr all 
other circumstances demanding time observations (and they an 
an essential supplement to every class of astronomical detcrmina 
tion) an ordinary iman time watch is sufhcitnt 

With reference to altitude dt terminations, there has lately been 
observable amongst surveyors a growing distrust of barometne 
results and a reaction in favour of direct levelling, or of 
Anitmm differential results derived from direct observation with 
the -theodobte (or clinometer) rather than from comparison of those 
determined by aneroid or hypsometer It is indted impossible to 
eliminate the unci rtamtics due to the variable atmospheric pressure 
introduced by wtatlu r ’* ehuiges from any baroiiutnc record A 
mercurial b'^rometer advantageously placed and carefully observed 
at fixc<l diiunal intervals throughout a comparativolv long period 
may give faiily trustwortJiy results if i constant cornpaiison can 
be maintained tliroughout tliat period with similar records at sca- 
le vel, or at any fixed altitude Yet observations extending o\tr 
several months have been found to yield results which comp ire 
most unfavourably with thost attuned during the process of 
triangulation by continued luus of vertical observations irom point 
to pont, ev( n whi n the unce rtamtics ol the correction lor refraction 
are taken into leeouut I trors mtroduci d into vertical observa 
tions by rrfnction arc re idily ascertain ible and coinpar itivcly 
unimixirtant in their effect Those due to vanable atmospheric 
concitions on batometne records arc still indefinite, and are likely 
to rem^un so Tlic result has been that tlu latter have been rele 
gated to inircly local conaitions of survey, and that whenever 
practicable tlu former are combined with the general pnxess of 
tnangulaiion 

The conditions under whuh gtograpliu il surveys c<in be 
earned out are of infinite variety, but those londitions art rare 
wliK h absolutely preclude the possibility of any such 
Perfect freedom of action, and the 
Qeograpiii- recognition of such work as a public benefit, arc not 
cat Surveys often attainable Far more frequently the oppor- 
tunity olTcrs itself to the surveyor with the progress 
of a polititcil mission or the advance of an arm)r in the 
field It cannot be too strongly insisted on that geographical 
surveys are func lions of both civil and military operations Very 
much of such work is also possible where a country lies open to 
i xploration, not actively hostile, but yet unsettled and adverse to 
strangers The geographical surveyor has to fit himself to all 
such conditions, and it may happen that a c ontmuous, compre- 
hensive scheme of triangulation as a map basis is impossible 
Under such eiriu instances other expedients must be adopted to 
ensure that accuracy of position which c'annot be attamed by 
the topographer unaided 

During a long-continued march extending through a line ot 
country generally favourable for survey purposes — a condition 
which frequently occurs — when forward movement is 
Route ^ necessity anci an average of 10 to 15 m of duly 

urveytag progress is nu mtained, one officer and an assistant can 
mcisnre a daily bise, obtain the necessary astionomical deter- 
minations tru’ngulite from both ends so as to lix the azimuth and 
distance from the base of ixunts passed yesterdav and those to be 
passed to-morrow, proiect those points on to the topographers 
plinc-table to be icady for the next day’s work, and check each 
day’s record by latitude, whilst a second assistant runs the tojx)- 
graphy through the route, basing his work on points so fixed on 
the sc le of 2 or f m to tht inch, according to the irnount of detail 
Occasionally a hill can be reached in the course of the day’^'s march, 
or during a d iv’s hilt which will mitenallv assist to consolidate 
nd strengthen the bcrus 

Tt may, however, Inquently be impossible to maintain a con 
sistout series ol triangulation for the “ control (to um an American 


exx>ression) of the toixigraphv even whtn th( coiiligur ition ol 
the land burface is favouraole In such circumstances the method 
of observing azimuths to points situ ited aj^pioximately ^ 
near to the prob ible route in advance and of detc r- 
mining the exact iiosition of those points m latitude 
as one by one they are pasbcd by the moving force, 
his been found to yuld risultM winch arc quite sufficiently 
accui ite to ensure the fin il adjustment of the entire route getigraphv 
to any subseijuent system of tn uigulation which may be extended 
through the country tra\crst(l without serious discrepancies m 
compilation It is however obvious that as accuracy dipcnd 
greatly on the exact detc ’^mi nation ol alisolute latitude values 
tins method is best aclajited to a route running approximateh 
liarallcl to a meridian and is at complete disadvantage in oru 
1 unning east and west \\ lu re the conditions are favourable to 
its application, it has been adopted with most satisfactory results 
as, for instance, on the route between Seistin aid Herat where tlu 
initial data for the Russo Afghan boundary delimitation was secure d 
]>y this meins and more recently on the boundary surveys ol 
western Abyssinia 

Wlicn an active enemy is in ihe held and topogr q’fucal ojicra 
tions are consequently lestnctcd it is usually jiossibk to obtain 
the necessary ‘ control" {i e i hw well-fixed points 
determined by triangul ition) for tcquigiaphy in advance _ 
of a position securely held With a very little assist- > 

ance from the triangulator an tx^Jenenced topographer will be 
able to sketch a field of action with far more certointy and rapiduv 
than can be atbiined by the ordinary so-called militc-ry surveyor ’ 
and he may in favourable circumstances combine his w'ork witli 
that of the military balloonist 111 sucli a wav as to represent every 
fiaturc of impoitancc even m a widely e tended position held bv 
the enemy The application of the camera and of telephotographv 
to the e\ olution of a map of the enemy's position is well understood 
in France {oidc Colonel Laussedat's tre tise on " The History oJ 
I oporrajdiy "), as it is in Russia, and wt must m future expect 
thit rll advantages of an expert and professional map of the whole 
thc,itre of a camp ign will lie in the hands of the general who is 
best supplied with professional experts to compass them Geo- 
graplnail surveying and inilit ly surveying are convertible terms 
and it IS important to note th^t both eeiually require the services 
of a highly trvmed staff of prole ssioiul topographers During the 
war between Russia and Turkey (1877-78) upwards of a hundred 
jirofcssional geogiaphieal surveyors were pressed into militarx 
service be«udcs the rt inilar survey staff which is attached to everv 
army corjis Triangulation was carried across the Balkans b\ 
ei[,ht difierent series, every pass and every notable fuature of the 
Balkans and Rhodope Mountains was accurately surveyed as well 
«'s the plaiiis inti rveiiing between the Balkans and Const mtinople 
Surveys on a scale which aventged about i m i in v\ere 
earned up to the very gates of the city 

The use of the c'^mcra as an accessory to the plane table {t e 
the art ol photo- topography) has been applied almost exclusively 
to geograpliie > 1 or exploratory surveys The camera _ 
is spexi lly prepared resting on a graduated horizonbil 
plate which is naa with verniers rnd with a small ^ 
telescope and vertical arc attached Cross wires are fixed in tlu 
local pl^ne of the camera which is also fitted with a magnetic 
needle and a scale so placed that the magnetic declination tin 
saik , ana the intc rsection of the cros<- wires are all photograplied 
oil the plate containing the view A panoramic group of views 
(slightly overlippmg each other) is taken it each station, and 
the ingular dist incc between each is measured on the horizontal 
circle llic process of constructing tht horizontal projection 
from these peisneetive views involves plotting the skeleton tn 
angulation, as obtained fioin the primary tnanguk tion with the 
theot^olite (which preeedis the photo topographical survey) or 
from the horizontal plate of tlu camera With sever il stations se) 
plotted the view from caeli of them of a cert in portion of the 
country mav be projected on the pi nc ot the n-ap and salient 
points seen in peispcctivc may be fixed by intersection 

Tlu field work ol a photo topographic party" consist'J pnmarilv 
m exeeiition of a tn ingulation t)V the usual methods which woiiI<l 
be adapted to *anv ordinary topo^niphica^ survey To this is 
aikled a sccondarv" tningulation which is executed fan passu 
with the photography" for the purjiosc of fixing the position ot the 
earner i stations krom such stations alone the topographic il 
details are finally secured with the aid of the photographs Great 
care IS necessary in the selection of stations that will be suitabli 
lx)th for the extension of triangulation and the puipo^es of closelv 
overlooking topographical details In order to ol)tain means for 
correeth onenting the photographic vuvvs when plotting the map 
from them it is usual whilst making tJie exposures to observe 
two or three points m each view with the alt-a/imuth attached to the 
camera in order to ascertain the horizontal and vertical angles 
between them It is also a(lvis.ibk to keep an euithno sketch 
of the landscape for the purpose of recording names of roads 

buildings Ac 

The process of projecting the map from the photographs involves 
the use of two drawing-^ards on one of which the gr phie il 
determination of the points is mide and on the other the eletails 
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of the final topograpln an dra\\>i The pnncipal tngonoTnetrical 
points are plotted on lx)th these boards by their co ordinates, 
and the camera stations either bv their co-ordinate values or by 
inhrsoction Intermediate points selected as appearing on two 
or more negatives arc then projected bv intersection The hori 
/ontal projection of a panorama consisting of anv given number of 
plates IS a regular geometrical figure of as man> sides as there are 
plates, enclosing an inscribed circle whose radios is the focal length 
of the camera Having correctly plotted the position of one plate 
or view with reference to the projected camtri station bv means 
of the angle observed to some known point within it it is possible 
to plot the position of tlu rest of the scrits with reference to the 
camera station and the orienting tn ingulation point bv the angiihr 
diflerencos which are dependent on the number ol photographs 
forming the sides of the gcometiical figure Having secured thi 
correct orientation of the horizontal plan, direction lines are drawn 
from the plotted camera stitioii to points photographed and the 
position of topographic il fciturcs is fixed by intersection from two 
or more camera stations 

llu plane-tabU is the iiisti iinu at, par excellence ^ on which the 
geographical surveyor must dtpend for the final mapping of tlic 
physic il features of the country under survey The 
methods of ad'^pting the plane bible to geographical 
require me nts differ v\ith those vjrjing climatic con 
ditions which affect its con'^tructi >n In the compaiatucly dry 
climate of Asiatic Russia or of the United States where errors 
arising from the unequal expansion of the plant table board are 
insignificant, the pUne table is 1 irgdv made use of a-, i. tiiangulat 
mg instrument, and is fittc I with slow -motion sertws and with 
otlier appliances for mcrca.sing the ctrtainty and the accuracy 
of observations. Such an ad iptation t)f the plane bihh is foiiml 
to be impossible m India, where the great altein tions of tempera- 
ture, no less than of atmospheric humidity tend to vitiate the ac 
e nracy of the projections on the surface of the boarel by the unequal 
effects of expansion in tlic matt rial of which it is composed The 
Indian plinctabh is of the simplest possible construction, and it 
IS never used in connexion with the stadia for ascertaining the 
distances of points I leatures of the ground (as is the case in 
\merica), and m pi ice of the complicated American alidade, 
with its telescope '^nd vertical arc, a simple sight rule is used, and 
a chiromcter for the mcasuremf nt of vcrtmTl angles The Indian 
plaui-tdile appioximatis closely m gtiicral construction to the 
“ Gannett p ittern of \mcnca, which is specially constructed 
for exploratory surveys 

The sc lie on which geographical surveys are conducted is nex:cs- 
sanly small It may b< reckoned at from i 500000 to i 125000, 
or from i in - 8 m to t in —2m The i m — i m 
® scale IS the normal scale for ngorous topojp-aphv, and 

although it IS impossible to fix a definite u le beyond which geo 
graphical sc'^lcs merge into topographical (for mstaiice, the t 111 
scale IS classed as geographical in America wh(n(vtr the con- 
tinuous line contour syst< m of ground representation gives place 
to hachuiang), it is convenient to assume generally that gfiOgraph cal 
scales of inapx^ing arc smaller thin the i-m sCvau 

On the smaller scales of i 500000 or i 250000 an expinenced 
gcograjihical surveyor, in favourable country, will complcti an ana 
of majipmg from day to d ly which will pr ictically covtr 
Out-tmrn, nearly all that falls within his range of vision, and he 
will, in the course of five or six months of continuous travelling 
(especially if provided with th^ necessary “ control ' ) cover an 
area of geographic il mapping illustrating all im|xirbint topographical 
features representable on the small sealt of his survey, which may 
be reckoned at bns of thousands of squire miles But inasmuch 
as everything depends upon his range of vision, and the constant 
occurrence of suitdih features from which to extend it, there is 
obviously no gui Img rule by which to reckon his probable out-turn 

The same uncertainty wluch (xists about “ out-turn " manifestly 
exists about “ cost " The normal cost of the i in rigorous topo- 
graphical surv c y m In iia, when carrif d over distncts 
which present an average of hills, jilains and forest'., 
may be estimated as l>etw ec n 35 to 40 shillings a sq larc mile This 
compares favour ibly with the rates which obt in in America 
over districts which probably present far more facilities for survey- 
ing than In ha dois, but where cheap native labour is unknown 
The geopaphical surveyor is simply a topographer employed 
on a smaller scale surv ( v His equipment and staff are somewhat 
less, bat, on the othir hanil, his travelling cjqnnscs are greater 
It 13 found that, on the whole, a fair average for the cost of geo- 
graphical work may be struck by applying the squ ire of the unit 
of scale as a factor to i n survey rates, thus a quarter inch scale 
survey {t e j m to the in ) should be onc-sixtccnth of the cost per 
mile of the i in survey ov<t similar ground A geographical recon- 
naissance on the scale of i 500000 (8 m -- i in) should be one sixtv- 
fourth of the squaie-mile cost of the 1 in survev. &c This is, 
iiidtcd, a clos< approximation to the results obtained on the Indian 
tr u^rontK r, and would probably be found to hold good for British 
possessions 

In pre^ssesof m r> rcjjroduction an invention for the reproduction 
of drarwmgs by a method of direct printing on zinc without the 
inttrvention of a negative has proved of grtat value By this 


Coat 


method a considerable cjuantity of work has been turned out m 

much less time and at a much low i r cost than would be 

mvolv ed by any process of photo-zincography or "♦P™- 

lithography A large number of cadastral maps 

have been reproduced at about one-nmth of the ordmary^ 

cadastral rate 

For the rapid reproduction of geographical maps in the field in 
order ti) meet the requirements of a general conducting a campaign, 
or of a pohtical officer on a boumlary mission, no better method 
has been evolved than tlu ferrotype proetss, by which blue prints 
can be secured in a few hours from a drawing of the ongmal on 
tracing-cloth The scnsitizt d paper and jinnting frame are far 
more portable than any photo-lithograjihic apparatus Sketches 
illustrative of a field of action may be placed in the hands of the 
general commanding on the day following the action, if the weathci 
conditions are favourable for their development The necessitv 
for darkness whilst dealing with the sensitized material is a drav\ 
back, but it may usually be arranged with blankets and waterjiroot 
sheets when a tent is not a\ ulabk 

5 Traversing and Fiscal, or Revenue, Surveys 

Traversing is a combination of linear and angular measures m 
equal proportions, the surveyor proceeds from point to point 
measuring the lines between them and at each point the anglt 
between the back and forward lines, he runs his lines as much as 
possible over level and open ground, avoiding obstacles by work- 
ing round them T he system is well suited for laying down roads, 
boundary lines, and cinuAous features of the ground, and is 
very generally resorted to for filling in the interior details of 
surveys based on tnangulation It has been largely employed 
m certain districts of British India, which had to be surveyed in a 
m inner to satisfy fiscal as well as topographical requirements, 
for, the village being the administrative unit of the district, the 
boundary of every village had to be laid down, and this necessi- 
tated the survey of an enormous number of circuits Moreover, 
the traverse system was better adapted for the country than a 
network of tnangulation, as the ground was generally very flat 
and covered with trees, villages, and other obstacles to distant 
vision, and was also devoid of hills and other commanding points 
of view The principal tnangulation bad been earned across it 
but by chains executed with great difficulty and expense, and 
therefore at wide intervals apart, with the intention that the 
intermediate spaces should lie provided with points as a basis 
for the general topography in some other way A system of 
traverse was obviously the best that could be adopted under the 
circumstances, as it not only gave all the village boundaries, but 
was practically easier to execute than a network of minor 
tnangulation 

In th#* Indian survey the traverses are executed m mmor 
circuits following the periphery of each village and in major 
circuits comprising groups of several villages, the former are 
done with 4" to 6" theodolites and a single chain, the latter with 
7" to 10'' theodolites and a pair of chains, which are compared 
frequently with a standard The mam circuits are connected 
with every station of the principal tnangulation within reach 
The meridian of the origin is determined by astronomical obser- 
vations, the angle at the origin between the mendian and the 
next station is measured, and then at each of the successi’ve 
stations the angle between the immediately preceding and follo'w- 
mg stations, summing these together, the “ inclinations ” of the 
lines between the stations to the meridian of the origin are succts- 
sively determined The distances between the stations, multi- 
plied by the cosines and sines of the inclinations, give the distance 
of each station from the one preceding it, re'^olved in the direc- 
tions parallel and perpendicular respectively to the mendian of 
the origin, and the algebraical sums of these quantities give the 
corresponding rectangular co-ordinates of the successive stations 
relatively to the origin and its meridian The area included m 
any circuit is expressed by the formula 

area — half algebraical sum of products {Xi -f x^) (y^ — yd, (18) 
Xj, being the co-ordinates of the first, and x^, those of the 
second station, of every line of the traverse m succession round 
the circuit 

e^f geometrical tests there are two both applicable at the dost 
of a circuit the first is angular, vi/ the sum of all the interior 
angUs of the described polygon should be equal to twice as many 
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right angles as the figure has sides, less four, the second is hnear, 
VIZ the algebraical sum of the x co ordinates and that of the y 
CO ordinates should each be — o The astronomical test is this 
at any station of the traverse the azimuth of a referring mark may 
be determined by astronomical observations, the inclination of 
the line between the station and the referring mark to the mcndian 
of the origin is given by the traverse, the two should dific^ by the 
tonvergency of the mendiins of the station and the origm In 
practice the angles of the traverse are usually adjusted to satisfy 
their special geometrical and astronomical tests in the first instance 
and then the co-ordinates of the stations are calculated and adjusted 
by corrections applied to the longest, that the angles may be least 
disturbed, as no further corrections are given them 
Th(. exact value of the convergence, when the distance and azi 
Conver- muth of the second astronomical station from the first 

genoyof are known, is that of If — <ir + of equation (5) 

Meri4/taa$* but, as the hrst terra is sufficient for a travel se, wc have 

convcigency — v tan — , 


Adjustment 
of Tra- 
vermes to 
Triangula^ 
tioa 


substituting X, the co ordinate of the second station perpendicular 
to the meridian of the origin, for c sin A 
The co ordinates of the principal stations of a trigonometncal 
jrvey ire usually the spherical co ordinates of latitucle and longi- 
tude, those of a traverse survey are always rectangular, 

f lane for a small area but spherical for a large one 
t is often necessary, therefore, for purposes of com 
panson and chock at stations common to sur\ eys of 
both desciiptions, to convert citlur rectangular co- 
ordinites into latitudes and longitudes, or vice versa, 
m order that the errors of traverses may be dispersed by proportion 
ovir the co ordinates of the triverse stations, if desired, or adjusted 
in the hnal m ipping Tht latte r is generally all that is neet ssary, 
more particularly when the traverses are referred to successive 
trigonometrical stations as origins, as the operations are being 
extended, in order to prevent any large aceumul lion of error 
Similar conversions art also freepu ntly necessary m map projections 
The method of c fft^itmg them will now bo indicated 

Let 4 and D be any two jioints Aa tht meridian oi A, Bh the 
jurallel of latitude of li, then Ah, Bh will be their differences in 
- . latitude and longitude , from B dr iw JiP 

peipendicular to Aa , thtn AP, BP 
will be the rectangular spherical co-ortlm- 
ates of B relatively to A Put BP — Xy 
AP ^ y, the are Pb = ri, and the arc Bb, the differ- 
ence of longitude, — (t) also kt K »-^id be 

the latitudes of A, B, and the point P, the radius 
of curvature of the mtiuhan, and the noimil ter- 
minating in the axis minor for the latitude and 
let pq be the radius of curvature for the 1 ititudc 
Then, when the reefiingular co-ordiiutes are given, wt 


tiott of Co^ 
ordinates 


Fig 5 


^ 6*vvu, 

sin I "I 

5in i" I 
sin i"J 


(19) 


(20) 


I (Aa I A/) ^ _ 

)i ive, t iking A as the origin, tlie latitude of whieh is known, 

A/ — 4- ^ cos(c i", t; — — ^ -*tan A/ cosec 1", 

At — Art “ - cosec x'' — 77, « “ ^ see(AA 4- hv) cosec i" I 
An 1, when the latitude and longitude are given, wc have 1 
rj = )— sm 2 Xif sin 

I Po 

y ^ p,,{x^ - A, 4- Tijsin 
X ujv^cos{A^ 4- i77)sin : 

When a hill peak or other prominent object has been observeel 
from a number of stations whose co-ordinates are already fixed, the 
c rdi te *^3.ys may bo projected graplucally, and from 

uo-ora naes^^ thear several intersc'ctions the most 

p . ^ probable position of the object may be obtained almost 
as accurately as by calculations by the method of least 
sijuares, which are very laborious and out of place for the deter 
inination of a secondary point The following is a description 
the application of this method to points on a plane surface 
in the calculations of the ordnance survey Let $1 5g, be 

stations whose rectangular eo ordinates, ;rj, % perpendicular, 

and yj, yg* parallel, to the meridian of the origin are given 
1 t flj, flg, be the bcari»'gs — here the direction mchnations 

with the meridian of the origin — of any point P, as observed at 
the several stations and let p be an approximate position of P 
with co-ordinates xp^ vp , as determined by graphical projection on 
a distnct map or by rough calculation Construct a diagram of 
the rays converging around p, by taking a pomt to represent p 
<md drawing two lines through it at nght angles to each other to 


1 In the Indian survey, tables are employed for these caleulations 
which give the value of i"' of arc in feet on the meridian, and on 
each parallel of latitude, at intervals of 5' apart, also a corresponding 
table of arc-versines (Pb) of spheroidal arcs of parallel {Bb) x® in 
length, from which the arc-versines for shorter or longer arcs are 
obtained proportionally to the squares of the arcs, x is taken as tht 
difference of longitude converted into linear measure 


indicate the directions of north, south, cast and west. Calculate 
accurately (y^ — y^) tan Oj, ami compare with {x^ — Xj), the difiir 
c ncc will show how far the direction of tlic ray from s, falls to tlie 
cast or west of ^ Or calculate (Xp — Xj) cot a., and compare with 
(V/ ~ yi) to find how far the direction falls to tne north or south of 
p Set off the distance on the corresponding axis of and through 



the pomt thus fixed draw the direction with a common protractor 
\11 the other rays around p may be drawn in like manner, they will 
intersect each other in a number of points, the centre of which may 
bo adopted as the most probable position of P The co ordinates 
of P will then be readily obtained from those oi p ± the distances 
on tlie menchan and perpendicular In the annexed diagram 
(fig 6) P is supposed to have been observed from five stations, 
giving as many intersecting rays, (i, i), (>, 2), , there are ten 

points of intersection, the mean position of which gives the true 
position of P, the assumed position being p The advantages 
claimed for the method arc that, the bearings lx.mg mdependent, 
an erroneous bearing may be redrawn without ihsiurbing those that 
are correct, similaily new bearings may lx. introduced without 
disturbing previous work, and observations from a large number 
of stations may be readily utilized, whereas, when calculation 
IS resorted to, observations m excess of the immmum number 
required are frecjuently rejected bcciuse of the labour of <.omj>uting 
them 

Authorities — Clarke, Geodti^y fLondon), Wallei, Imb 1, s 
Contribution to Geodtsy,’* Trans Roy Soc \oI clxxxvi 
rhuilhcr, Manual of Surveying for India (Calcutta) , Gore, Hand- 
book of Professional Instructions for the Topograbhical Branch 
Survey of India Department (Cdeutta), I)' V J lekson Aid to 
Survtv Practice (London, 1^99), A\oodthorpc Hints to Travellers 
(I lanc-tabling section) , Grant, “ Diagram for Determining l^aral- 
tCe Geog Jouin (June 1890), 1 xrce Economic Use 
of the Plane-Table,'^ \ol xeii pt 11 Pzc» Inst Cw Pwg , Budges 
Lee Photographic Surveying (1899), London Stxioly ot Enginttrs, 
L<iussedat, Recherches sur les instruments les mHhodes et le desstn 
topographique {Pdius 1S98), H M VI Topographic Surveying 
(New ’^ork 1^5), Professional Papers Royal Engineers (occasional 
paper senes), vol xui paper \ by Iloldich , vol xi\ p ipcr ii by 
lallxit,\ol XXVI paper 1 by MacDonnell (R F Institute Cliatliam) 

[I n H *) 

6 Nautical Surveying 

The great majority of nautnal surveys are Ccirried out b\ 
HM surveying vessels under the orders of the h>drographer 
of the admiralty Plans of harbours and am borages are also 
received from H M ships in commission on foreign stations, 
but surveys of an extended nature can hardly be executed 
except by a ship special!) fitted and larrying a trained staff 
of officers The introduction of steam placed means at the 
disposal of nautical surveyors whieh largely modified the con- 
ditions under which thev had to work m the earlier da^ s of sailing 
vessels, and it has enabled the ship to be used in various ways 
previously impracticable The heavy draught of ‘‘hips m the 
present day, the growing increase of ocean and coasting traffic 
alloaer the world, coupled with the desire to save distance by 
rounding points of land and other dangers closely as possible, 
demand surveys on larger scales and m greater detail than 
was formerly necessary , and to meet these modern requirements 
re-surveys of many |>arts of the world are cx)ntinually being 
called for Nautical surve)^ vary much in character according 
to the nature of the work, its importance to navigation, and the 
time available. The elaborate methods and ngid accuracy of 
I triangulation for geodetic purposes on shore arc unnecessary^ 
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and are not attempted, astronomical observations at intervals 
111 an extended surve> prevent any senous accumulation of errors 
consequent upon a tnangulation which is usuall> carried out 
with instruments, of which an 8-in theodolite is the largest 
size used, whilst 5-in theodolites generallv suffice, and the 
sextant IS largely emploNtd for the minor tnangulation The 
scales upon which nautical surveys are plolUd range from J in j 
to 2 or 5 in to the sea-mile in coast sur\e\s for the ordinar)^ , 
purposes of navigation, according to the requirements, for ! 
detailed surveys of harbours or anchorages a scale of from 6 to 
12 in lb usually adopted, but in special cases scales as large as 
60 in to the mile are used 

llu following are the pnncipil instriinunts required for use in 
the held I heodohie *> in htttd with largo telescope of high power 
wth coloured shades to the eye puct for obstrvinj- 
ifs/ru- bearings Sextant 8 in observing stan<l 

* and artificial horizon Chronometers eight box anti 

two or thr<< pocket are usually supplud to surveying vessels 
Sounding si xtants diftcrmg from ordinary sextants m being lighter 
and handitr The arc is cut only to minutes reading to large I 
ingles of as imith as 140'’ and fitted with a tube of bell sh ipc so as 
to include a Urge field in the telescope, which is of high power 
Measuring ihatn lou It m length 1 en-foot pole lor eoast-lining 
is a light |)ole carrying two oblong frames 18 in by 24 in covered 
with canv is pain toil white with a broad vertical black stripe in Iht 
centre ind fixed on the pole 10 ft apart Station- pointer an mstru 

ment in constant requisition either for sounding coist lining, or 
topographical plotting which enables an observer'® position to be 1 
fixed by t,iking two angles between three objects suitably situated 
riio mov ible legs being set to the obscrv cd ingles and placed on the | 
plotting sheet the chamfeic*d edges of the three legs are brought to 
pass through the jioints observ^cd The centre of the instrument I 
then indicates the observer s position Heliostats, lor reflecting the , 
ra} s of the sun from distant stations to indicate their position are 
invaluable The most conv enient form is Galton's sun signal , but an 
ordinary swing mirror mounted to turn horizontally will answer 
the purpose, the flash being directed from a hole m the centre of 
the mirror Pocket aneroid barometer requiicd for topogiaphical 
purposes Prismatic compass, patent logs (taffrail and harpoon), 
f ucas wire sounding mactnne (Urge and small size) and James's 
submarine sentry are also required hor chart room use are pro- j 
vided a griduatcd brass scale shcl straight edges and beam com I 
passes of different lengths rectanguUr vulcanite or ivory protractors 1 
of 6-in and 12-in length and semicircular brass protractors of 10 m 
radius a box of good mathcmitical diawing instruments, lead 
weights drawing boards and mounted paper j 

Every survey must have fixed objects which are first plotted on , 
the shtet and technic ill> known is points ' A keen tye is ■ 
required for natural marks of all kinds but these must ' 
markMaad of+en be supplemented bj whitewash marks eaims 
aeacoat , tripods or bushes co\cred with white cinvas 01 calico 
and flags white or black according to background On low coasts 
flagstans upwards of 80 ft high must sometimes be erected in order 
to get the necessary range of v ision and thereby av 01 1 the evil of 
small tnangles in working tlirough which errors accumulate so 
rapidly A barling spar 35 ft in length securely sta>cd and 
carrying as a topmast (with proper guvs) a sonuwhat lighter spar 
lengthened by a long bamlxxj will give the re<juired height \ 
p \ed beacon c<in lx* erected in shallow water 2 to 3 fathoms in 
dtpth by constructing a tripod of spars about 45 ft long The 
heads of two of them are lashed together, and the heels kept open 
at a fixc<i distance by a plank about 27 ft long nailed on at about 
5 ft above the heels of the spars These are taken out by threo 
teats and the third tripod leg lashed in position on the bo its, the 
heel in the opposite direction to the other two I he first two legs 
weighted ire let go together , using the third kg as a prop, the tripod 
IS hauled into position and secured by guys to anchors, and by addi- 
tional weights dipped down the legs A vertical pole with bamboo 
can now be added its weighted heel being on the ground and lashed 
to the fork On this a flag 14 ft square may he hoisted Floating ' 
beacons can be made by filling up flush the heads of two 27-gallon 
casks connected by nailing a piece of thick plank at top and bottom | 
A barling spar passing through holes cut in the planks between the ! 
casks projecting at least 20 ft below and about to ft above them, is 
toggleri securely by iron pms ateve the upper and IkIow the lower 
plank To the upper part of the spar is lashed a bamboo, 30 to 
3$ ft long carrvmg a black flag 12 to 16 ft square which will be 
visible from the ship 10 m in clear weather The ends of a span of 
J-in chain are secured round the spar ateve and below the casks 
with *i long link travellmg upon it to which the cable is attached by 
a slip the end bemg carnea up and lightly stopped to the bamboo 1 
below the flag A wire strop kept open by its owm stiffness is fitted 
to the casks for con\ cniencc in slipping and picking up The lieacon 
IS moored with chain and rope half as long again as the depth of 
water Beacons ha\e been moored by sounding line in as great 
depth as 3000 fathoms with a weight of 100 lb 


There is nothing in a nautical survey which requires mort 
attention than the “ fix ”, a knowledge of the principles involvec' 
IS essential in order to select properly situated , 
objects The methoa of fixing by two angles * 
between three fixed points is generally known as the “ two-circk 
method,’^ but there are really three circles involved^ Tht 
“ station-pointer ” is the instrument used for plotting fixes 
Its construction depends upon the fact that angles subtended 
by the chord of a segment of a ciri Ic measured from any point 
m Its circurnferenie are equal The lines joining three fixed 
points form the chords of segments of three circles, each of whu h 
passes through the observer’s position and two of the fixed 
points The more rectangular the angle at which the circles 
intersect each other, and the more sensitive they are, the better 
will be the fix, one condition is useless without the other* A 
circle IS “ sensitive ” when the angle between the two objects 
responds readily to any small movement of the observer towards or 
away from the centre of the circle passing through the observer’s 
position and the objects This - 

IS most markedly the case 
when one object is very close / 

to the observer and the other c - - - 
very distant, but not so when / \ 
both objects are distant / ! \ 

Speaking generally, the sensi- / i \ 

bility of angles depends upon | \ \ 

the relative distance of the \ \ \ / / 1 j^a 

two objects from the observer, ^ ^ \ ^ 

as well as the absolute distance ' 

of the nearer of the two In ' / 

the accompanying diagram A, '' 

B, C are the objects, and X ^ 

the observer Fig 7 shows ' 

the cin le passing through C, B and X, cutting the circle ABX at 

a good angle, and therefore fixing X independently of the circle 

CAX, which IS k ss sensitive than either of the other two In fig 8 

the two first ( ircles arc very sensitive, but being nearly tangential 



the) givx no cut with each other The third circle cuts lioth 
at right angles, it is, herwever, far less sensitive, and for tluit 
reason if the right and left hand objeits are both distant the 
fix must be bad In such a case as this, because the angles 
CXB, BXA are both so sensitive, and the accuraiy of the fix 
depends on the precision with which the angle CXA is measured, 
that angle should be observed direct, together with one of the 
other angles composing it Fig 9 represents a case where the 
points arc badly disposed, approaching the condition known 
as “ on the circle,” passing through 
the three points All three cin les 
cut one another at siuh a fine angle 

as to give a very poor fix The centre / \ 

of the station-pointer could be moved 'ly ''x \ 

considerably without materially ; j / X ' ^ * 

affecting the coincidence of the legs ' \j! 
with the three points To avoid 

a bad fix the following rules are \ ^ I 

safe — '' A '/ 

1 X ever observe objects of hi ch ^ ^ 

the central is the furthest unless it 

is very distant relatively to the other 

two, m which case the fix is admis- Fig q 

sible, but must be used with caution 

2 Choose objects disposed as follows (a) One outside object 
distant and the other two near, the angle between the two near 
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objet ts being not kss than 30^ or more than 140® The amount 
of the angle between the middle and distant object is immaterial 
(b) T he three objects nearly in a straight line, the angle between 
any two being not kss than 30° (r) The observer’s position 

being inside the triangle formed by the objects 

V ii>w on tht lint of two points in transit, with an angle to a 
third point, becomes more sensitive as the distance between 
the transit points increases relatively to the distance Ijctween 
the front transit point and the observer, the more nearly the 
angle to the thirdjpoint approat hes a right angle, and the nearer 
it IS situated to tne observer, the better the fix If the third 
point IS at a long distance, small errors either of observation 
or plotting affect the result largely A good practical test for 
a fix IS «iffordtd bv noticing whether a very slight movement of 
the ct ntre of the station-pointer will throw one or more of the 
points away from the leg If it can be moved without appreci- 
ibly disturbing the coincidence of the leg and all three points, 
the fix IS bad 

Tracing-paper answers exactly the same purpose as the station- 
pointer The angles are laid off from a centre representing 
the position, and the fines brought to pass through the points 
as before This entails more time, and the angles arc not so 
accurately measuud with a small protractor Nevertheless 
this has often to be usid, as when points are close together on 
a small scale the central part of the station-pointer will often 
hide them and prevent the use of the instrument The use of 
tracing-paper permits any number of angles to different points 
to be laid down on it, which under certain conditions of fixing 
IS sometimes a great advantage 

Although marine sur\ cy s are m reality founded upon tnangula- 
tion and measured bases of some description, yet when plotted 
Ba^es irregularly the system of triangles is not always 

^ apparent The triangulation ranges from the rough 

triangle of a running survey to the carefully formed triangles 
of detailed surveys The measured base for an extended survey 
is provisional onh , the S( ale resting ultimately mainly upon the 
astronomic al positions observed at its extremes In the case 
of a plan the base is absolute The mam tnangulation, of which 
the first triangle contains the measured base as its known side, 
establishes a series of points known as mam stations, from 
which and to which angles are taken to fix other stations A 
sufticitnry of secondary stations and marks enables the detail 
of the chart to be filled in between them The points embracing 
the area to be worked on, having been plotted, are transferred 
to field boards, upon which the detail of the work in the field 
IS plotted, when complete the work is traced and re -transferred 
to llu plotting-shc c t, wl leh is then inked in as the finished chart, 
and ]f of large extent it is graduated on the gnomonic projection 
on the astronomK al positions of two points situated near opposite 
corners of the chart 

1 .0 kind of base ordinarily used is one measured by chain 
on {] it ground, of J to il m in length, Ixjtween two points visible 
from one another, and so situated that a tnangulation can be 
r( idily i xtended from them to embrace other points in the survtv 
forming well-conditioned tnangles The error of the chain is 
1 (Aed before leaving the ship, and again on returning, by com- 
paring its length with the stand ird length of 100 ft marked 
on the ship s deck The correction so found is applied to obtain 
tilt final result If by reason of wxter intervening between the 
base stations it is impossible to measure the direct distance 
between them, it is permissible to deduce it by traversing 

A Masthead Angle Base is usciul for small plans of harbours 
Ac when Circumstances do not permit of a base bemg measured 
on shore The ship at anchor nearly midway betw^ren two base 
Stations IS the most favourable condition for employing tins method 
Theodolite reading of the masthead with its elevation by sextant 
observed simult meously at each base station (the mean of several 
observations bemg employed) give the ncsccssary data to calculate 
the distance between the base stations from the two distances 
lesulting from tin tlcvation of the masthead and the simultaneous 
tluodolite-angles bt tween the masthead and the base stations 
The height of the masthead may be temporarily increased by secur- 
ing a spar to extend ft or so above it, and the exact height from 
truck to netting is found bv tricing up the end of the measuring 
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chain 1 he angle of elevation should not be diminished below about 
I® from either station 

Base by Sound — The interval in seconds between the flash and 
report of a gun carefully noted bv counting the Ix^ats of a watch 
or pocket chronometer multiplied by the rate per second at which 
sound travels (corrected for temperature) supphes a means ot 
obtaining a base which is sometimes of great use when other methods 
arc not available Three mile's is a suitable distance for such a 
base and guns or small brass Cohorn mortars are fired alternatclv 
from either end and repeated several times The arithmetical 
mean is not strictly correet owing to the retardation of the sound 
against the wind exceeding the acceleration when travellmg with 

it, the formula used is therefore T — , where T is the mt in 

’ M/ ’ 

interval required t the interval observed one way f the interval the 
other way' The method is not a very aecurate one but is sufti 
cicntly so when the scale is finally determined by astronomical 
obse'rvations or for sketch surveys The measurement should W 
across the wind if possible especially if guns can only be fired from 
one end of the base Sound travels about T090 ft per second at i 
temperature of 32® F and increases at the rate of i 15 ft for cech 
degree above that temperature, decreasing in the same proportion 
for temperatures below 32® 

Base bv Angle of ^hoft Measured Length — An angle me<isured b\ 
sextant between two wtll defined marks at a carefully measuied 
distance apart placed at right angles to the required base, will gi\ t 
a base for a small plan 

Astronomical Base —The difference of latitude between two 
statnms visible from eich other and nearly m the same meridian 
cornbmed with their true btvinngs gives an excellent base for an 
extended tnangulation, the only drawback to it is the effect 01 
loeal attraction of masses of lana in the vicmity on the pendulum, 
or, in other words on the mercury m the artificial horizon The 
base stations should be as far apart as possible, in order to mmimize 
the effect of anv error m the astronomical observations Tlie obsor 
vation s|X)ts would not necessarily be actually at the base stations 
which would probably be situated on summits at some little distance 
in order to commind distant views In such cases each observation 
spot would be connected with its correspondmg base station b\ a 
subsidiary tnangulation a short base being measured for the pur- 
pose The ship at anchor olf the observation spot frequently affords 
a convenient moans of effecting the connexion by a masthead anek 
base and simultaneous angles If possible the observation spots 
should be cast or west of the mountain stations from which the true 
bearings an obscrv t d 

If the liasc stations ^ and B arc so situated th it bv reason of 
distance or of high 1 ind intervening they are invasible from one 
mother but both visible from some mam station C between them 
when the mam tnangulation is completed, the ratio of the sides 
AC BC can be determined From this ratio ind the observed 
angle ACB the ingles ABC BAC can be found The true bearing 
of the lines AC or BC b< ing known the true beanng of the base 
stations A and B can be deduced 

Extension of Base — A base of any description is seldom long 
enough to plot from directly, and m order to diminish errors of 
plotting it IS necessary to begin on the longest side possible so as 
to work inwards A short base measured on flat ground will give 
a better result than a longer one measured over inequalities provided 
that the tnangulation is carefully extended by means of judiciously 
selected triangles great can bemg taken to plumb the centre of each 
station To facilitate the extension of the base in as few triangles 
as possible the base should be placed so that there are two stabons 
one on each side of it, subtending angles at them of from 30® to 40® 
ind the distances between which on bemg calculated in the tnangles 
of tlie quadrilateral so formed will consbtutc the first extension of 
the base Similark two other stations placed one on each side of 
the last two w ill lorm another quadnlateral giving a yet longer side, 
and so on 


The angles to be used in the mam tnangulation scheme must 
be very carefully observed and the theodolite placed exactlv 
over the centre of the station Mam angles are 
usually repeated several times bv resetting the vernier 
at intervals equidistant along the arc, in order to 
eliminate instrumental errors as well as errors of observation 


The selection of an object suitable for a zero is important 
It should, if possible, be another mam station at some 
distance, but not so far or so high as to l^e oasiK obscured, 
well defined, and likely to be permanent Angles to secondary 
stations and other marks need not be repeated so manv times 
as the more important angles, but it is well to check all angles 
once at least Rough sketches from all stations are of great 
assistance m identifying objects from different points of anew, 
the angles being entered against each in the sketc h 


False Station — When the theodolite cannot for any reason le 
pliccd over the centre of a station, if the distance be me isuted 
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and the theodolite reading of it be noted the observed angles ma^ 
he reduced to what they would be at the centre of the station 
False stations have frequently to be made in practice, a simple 
lulc to meet all cases is of gic'xt assistance to avoid th< possibility 
of error in applying the correction with its proper si^ 7 his 
may very easily be found as follows, without having to bestow a 
moment s thought beyond applying the rule, which is a matter of 
no small gam m time when a large number of angles ha\e to be 
corrected 

Rule — Put down the theodolite reading which it is required to 
correct (increased if necessary by ^60''), and from it subtract the 
theodohte reading of the centre of the 
station Call this remainder 6 With 
0 IS a ‘ course ' and the numbtrof feet 
from the tlicodolite to the station as a 
' distance,'' enter the travel se tabic and 
take out the gri ater increment if 9 hes 
between 45^ and or between 225® 

and 3i5‘'j and tlie lesser increment lor 
other angles The accompanying dia- 
gram (^ig 10) will assist the memory 
Kefer this increment to the ' tabic of 
subtinded angles by various lengths at 
different distances (using the distance 
of the object observed) and find the 
corresponding correction m arc, which 
mark | or — according as Q 13 under or over 180® Apply this 
correction to the observed theodohte angle A ' table of subtended 
angles ’ is unnecessary if thi formula 

Anglo ,n seconds = “f foot subtile d X ^ be used mstuul 

distance of object in sea mih s 

Cofitergeiicv of Meridian<: — The difference of the reciprocal true 
bearings between two stations is called the ‘ con\crgency " The 
formula for calculating it is Conv in minutes = dist in sea-miles 
X sm Merc bearing x tan mid ht Whenever true beanngs 
are used in trnngulation, thi iflict of convergency must be con- 
sidered and applied In north latitudes the southerly bearing is 
the greater of the two, and in south latitudes the northerly bearing 
rile Mercatonal bearing lietween two stations is the mean of tin ir 
reciprocal true beanngs 

After a preliminary run over the ground to note suitable 
positions for main and secondary stations on prominent htad* 
Triaagu- lands, islands and summits not too far back from j 
imteg Comet the coast, and, if no former survey exists, to make | 
Survey ^t the same time a rough plot of them by compass j 
and patent log, a scheme must be formed for the main 
triangiilation with the object of enclosing the whole survey in 
as tew triangles as possible, regard being paid to the limit of 
visioi of each station due to its height, to the existing mctioro- 
logieal conditions, to the limitations imposed b> higher land 
intervening, and to its aceessibilit). Ihe triangles decided 
upon should be wtll-conditioned, taking care not to introduce 
an angle of less than 30° to 35®, which is only permissible when 
the two longer sides of such a triangle are of nearly equal length, 
and when in the calculation that will follow one of these sides 
shtdl be derived from the other and not from the short side 
In open country the selection of stations is comparatively an 
ias\ matter, but m country densely wooded the time occupied 
by a tnangulation is mainly governed by the judicious selection 1 
of stations quickly reached, sufficiently elevated to command 
distant and situated on summits capable of being readily ' 
cleared of trees in the required direction, an all-round view being, 
of course, desirable but not always attainable The positions 
of secondary stations will also generally be decided upon during 
the preliminary reconnaissance The object of these stations 
IS to break up the large primary triangles into triangles of smaller 
size, dividing up the distances between the primary stations 
into suitable lengths, they are selected with a view to greater 
accessibility than the latter, and should therefore usudly be 
near the coast and at no great elevation Upon shots from these 
amH depend the position of the greater number of the (oast-line 
marks, to be erected and fixed as the detailed survey of each 
section of the coast is taken in hand in regular order The nature 
of the base to be used, and its position m order to fulfil the con- 
ditions specified under the head of Bases must be considered, 
the base when extended forming a side of one of the main triangles 
It is immaterial at what part of the survey the base is situated, 
but if it IS near one end, a satisfactory check on the accuracy 
of the tnangulation is obtained by comparing the length of a 


side at the other extreme of the survey, derived liy calculation 
j through the whole system of triangles, with its length deduced 
from a check base measured m its vicinity It is generally a 
saving of time to measure the base at some anchorage or harlxnir 
that requires a large scale plan The tnangulation in\olved 
in extending the base to connect it with the main tnangul ition 
scheme can thus be utilized for both purposes, and while the 
tnangulation is being calculated and plotted the survey of the 
plan can l3c proceeded with True bearings are observed a1 
both ends of the survey and the results subsequently compared 
Astronomical observations for latitude are obtained at observ i- 
tion spots near the extremes of the survey and the meridian 
distance nm be tween them, the observation spots being connec ted 
with the primary tnangulation, thev are usually disposed at 
intervals of from 100 to 150 m ,and thus errors due to a tri- 
angulation earned out with theodolites of moderate diameter 
do not acdimulate to anv serious extent If the survey is 
greatly’’ extended, intermediate observation spots afford a satis- 
factory check, bv comparing the positions as ( ah ulated in the 
tnangulation wnth those obtained by direct observation 

Calculating the Tnangulation — Ihc triangles as observed being 
tabulated, the angles of each in ingle are e(jrrtrt(d to bring their 
sum to exactly 180° We must expect to find errors in the triangles 
of as much as one minute, but under favouribU conditions tlu \ 
may be much less In distributing the errors we must coiisuh r 
the general skill of the observer, the size of hit* theoilohtc rcUtivtlv 
to the others, and the conditions under which Ins angles wetf 
observed, failing any particular reason to assign a larger error to 
one angle than to another, the error must be* divideel eqiiallv, 
luanng in mind that an alteratum m the small angle will make 
more tliberence in the resulting position than in citlie r of the oth< r 
two, *ind as it approaches 30° (the hmit of a nonMiig angle) it is 
^\ell to change it but very slightly in the absence of any strong 
reason to the contrary The length of base being determined, the 
sides of all the triangles involved are calculated by the oidiaaiv 
rules ol trigonometry Starting from the true bearing obseivtd at 
one end of the survey, the bearing of the side of each triangle that 
lorms the immediate line of junction from one to the dfher is foiin 1 
by applying the angles necessary for the pm pose in the respective 
inangles, not forgetting to apply the converge ney between c leh pair 
of stations when reversing the beanngs Ihc bearing of the final 
side is tlu n compared wim the bearing obt iini d bv <l)rcct observ i 
tion at that (nd of the survey Thi difference is prinnp ilh due to 
accumulated errors m the tnangulation, half of the diffcn nee is the a 
applied 4|K) the bearing of each side Convert these true beanngs 
into Mercatonal btarings by applying half the convergency between 
<ach pair of stations With the lengths of the connecting seUs 
found from the measured base and their Merc itonal bevring th< 
Mercatonal lx)aring of one observation spot from the other is foun<I 
by middle latitude sailing Taking the observed astronomical 
positions of the observation spots and first reducing their trin 
difference longitude to departure, as measured on a spheroid from 

the formula Dep T U long — ft m ^rn of long with tin 

* no ft in I m of lat ’ 

d lat and dep the Mercatonal fnie bearing and distance betwem 
the observation spots is calculated by middle latitude sailing, and 
compand with that by tnangulation and imasured base To 
(ljust any discicpancy, it is necessary to consider the jirobabh 
error of the observations for latitude and merunan distince, within 
those limits the astronomical positions may safely be altered in order 
to harmonize the results, it is more imjiortant to bring the beanngs 
into close agreement than the distance From the amended 
astronomical positions the Mercatonal true beanngs and distance 
between them are re-ealculated The difference between this 
Mercatonal beanng and that found from the tnangulation <and 
measured base must be apphed to the bctinng of each side to gi t 
the final corrected bearings, and to the logarithm of each suie ot 
the tnangulation as origin illy ealculited must be added oi sub 
tracted the difference between the logarithms of the distance of the 
amended positions of the observation spots and the same distance by 
tnangulation 

Calculating Intermediate Astronomical Positions — TIk latitude 
and longitude of any intermediate mam station may now Ik 
calculated from the finally corrected Mercatonal tine boirmgs 
and lengths of sides The difference longitude so fouinl is what it 
would ^ if measured on a true sphere, vvh( reas wc r< quire it as 
measured on a spheroid, which is shghtly less The correction 

= d. long ^ must therefore be subtracted, or the tiue 

dijference longitude may be found direct from tlic formula 
dep From the foregoing it is seen that 

in a tnangulation for hydrographical purposes both the bearings 
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of the sides and their lengtlis ultimately depend almost ontircl> 
upon the astronomical observations at the extremes of the siitvey , 
the observed true bearings and measured base are consequent!} 
more in the nature of checks than anything else It is obvious 
ther< fore, that the nearer togethi r the observation spots, the greater 
t ffoet will a given error in the astronomical positions have upon 
the length and direction of the sides of the triangulation, and in 
such eases the bearings as actually observed must not by altered 
to any large extent when a trifling change in the astronomical 
|x>sitions might perhaiis effect the required harmony E'or the 
reasons given under Astronomical ha<ie, high land near obstrvation 
spots may cause very false results, which may often account foi 
disercpaneus when situated on opposite suits of a mountainous 
country 

Great care is requisite in projecting on paper the points of a 
survev The paper should be allowed to stretch and shrink 
as It pleases until it comes to a stand, being exposed 
Plotting hours dail>, and finall) 

well flattened out by being placed on a table with drawing 
boards placed over it heavily weighted If the triangulation 
has been calculated beforehand throughout, and the lengths of 
all the different sides have been found, it is more advantageous 
to begin plotting by distances rather than bv chords The 
main stations are thus got down m less time and with less trouble, 
but these are only a small proportion of the points to be plotted, 
and long lines must be ruled between the stations as zeros for 
plotting other points by chords In rulmg these lines car( 
must be taken to draw them exactly through the centre of the 
pri( ks denoting the stations, but, however carefulK drawn, there 
IS liabiliU to slight error in any line projected to a point lying 
beyond lh( distance of the stations between which the zero Imt 
is drawn In plotting by distances, therefore, all points that 
will subseiiuently have to be plotted by chords should he well 
within the irea covered by the main triangulation Three 
distances must Ix^ measured to obtain an interse^ tion of the arcs 
futtiig cadi other at a sufficiently broad angle, tht plotting 
of the mam sUtions once begun must be completed before 
distortion of the paper c^in occur from change in the humidit) 
of the atmosphere Plotting, whether bv distance or by chord ,, 
must Ixj begun on as long a side as possible, so as to plot inwards, 
or witli decreasing distanc es In plotting by chords it is impor- 
tant to remember in the selection of lines of reference (or zero 
lines), that that should be preferred whuh makes the smallest 
angle with the line to be projected from it, and of the angular 
points thise nearest to the objci^t to be projected from them 

Irtegular Methods of Plotting -In surveys for the ordinary 
puiposis ot navigation, it frequently happens that a regular system 
of triangulation cannot be earned out, and recourse must be had to 
1 varuty of <lt vices the judicious use of the ship in such cases is 
often cssintiil, and with proper care excellent results may be 
obUtincd A few examples will best illustrate some of the mt thods 
used but circumstoiici s vary so nnith in every survey that it is 
only possible to meet them propel ly by studying each case as it 
ans( s, and to improvise methods Fixing a position by means of 
th( '• back angle is one of the most ordinary cxjiedients Ahgh s 
having n observed at to the station B, and certain other hxed 
points of the survey, C anil D for instance, if A is shot up from B, 
vt which station angles to the same fixed points have been observed, 
then it IS not necessary to visit those points to fix A For instance, 
in tin tnanglc ABC, two of the angles have been observed, and thore- 
iore the third angle at C ls known (the three angles of a triangle being 
equatl to 180'’), and it is called the “ calculated or back angle Irora 
C " A necessary condition is that the receiving angle at A, between 
any two lines (direct or calculated), must be sufficiently broad to 
give a good cut, also the points from which tht “ back angles are 
calculated should not be situated at too great distances from A, 
rilatively to the distance between A and B A station may be 
plotted by laying down the hnc to it from some other station, and 
then placing on tracing-paper a number of the angles taken at it, 
including the angle to the station from which it has l^en shot up If 
the points to which angles are taken arc well situated, a good 
position is obtained, its accuracy being much strengthened by 
being able to plot on a line to it, which, moreover, forms a good 
zero line for laying off other angles from the station when plotted 
Somf times the main stations must bo carried on with a point 
plotteil by only two angles An effort must be made to check this 
subsequently by getting an " angle back ' from stations dependent 
upon it to spujie old well fixed point tailing this, two stations 
being plotted with two angles, pricking one aitd laying down the 
line to the other will afford a eheclr A well-defined mountain 
jMjak, w inland and never visited^ when once it is well fixed is 



Fig 


often invaluable in carrymg on an irrcguUr iriangulatiou, as it 
may remain visible when all othir original points of the sii\c\ 
have disappcc^icd, and ‘ back-angles *' from it may be contimialU 
obtained, or it may be used for jilotting on true bearing lines of 
it In plotting the true bearing of such a peak, the con\ergenc\ 
must bo found and applied to get the reversed bearing, which l^ 
then laid down from a meridian drawn through it or tlu reversed 
bearing of any other line already drawn through the pi ik being 
known, it may simplv be laid down with that as a zero A rough 
jxisition of the spot from which the true bearing was taken must 
be assumed m order to calculate the 
eonvcrgency Fig ii will illustrate 
the foregoing remarks A and B are 
astronomical observation spots at the 
extremes of a survey, from both ot 
which the high, maeccssible peak C is 
visible I), E, F arc intermediate 
stations, A and D, I) and E, F and 
F, F anci B being respectively visible 
from each other G is visible from 
A and D and C is visible from all 
stall ms The latitudes of A and B 
and nuiidian distance betwcin them 
being determined, and the true bear 
ing of C being observed from both 
observation spots, angles art observed at all the stations Calcu- 
lating the spheroidal correction (from the formula, eoircction - 

d long adding it to the true (or chrononietne) 

differenci longitude between A and B to obtain the spherical 
cl long , with this spherical d long and the d lat the Mer 
Catoiial true bearing and distance is found by nud*lk Latitude 
saihng (wlueh is an equally correct but shorter method than b\ 
spherical trigonometry, and may be safely used when dcahng witfi 
the distances usual bctvvec n observation spots in nautical survey s) 
The eonvcrgency is also calculated, and the true b(3aniig of A from 
B and B from A are thus determined In the plane triangle ABC 
the angle A is the difft rence be tween the calculate d bearing of B am’ 
the observed bearing of C from similarly angle B is the chfferenc 
between caleiiLated bearing ot A ami observed bearing of C from B 
The distance VB having bee n also calculated, the side AC is foum 
Laying dowm \C on the p^’per on the rcciuireel scale, D is plotted on 
its direct shot from \, and on the angle back from C, eiiculated in 
the triangle VCD G is plotted on the direct shots from A and D 
and on tlic mgle back from C, calculated either m the tnangh 
AC(^ or GCD I he portect mtcrsection of the three hues at G 
assures those four points being correct E, F and B are plottetl 
m a sinulor manner The points arc now all plotted, but thc> 
depend on caleiihted angles, 'nd except for the first lour points 
we have no check whatever citlu r on the accuraev of the angles 
observed in the field or on the plotting Another well-defined 
objoct in such a ixisition, for instance as Z, visible from three or 
more stations, would afford Ihi nteessary check, if lines laid oft to it 
from as m iny stations as possibk gave a good intersection If no 
such point, however, exists, a certain degree of check on the angles 
ol/siTvcd IS dcrivid by applying the sum of all the calculated angles 
at C to tlie true bearing ot V Irom C (found by reversing observed 
bearing of C from A with convirgency applied), which will give tin 
bciniig of B from C Reverse this bearing with eonvergenc} 
applK 1 , and compare it with the observed beinng of C from B 
If the discrepancy is but small, it will be a •strong presumption in 
favour of the substantial accuracy of the work If the calculated 
true bearing ot B from A In now laid down, it is very unlikely that 
the Imc will pass through B but this is due to tlie discrepancy which 
must always lx expected between astronomical positions and tnan- 
gulation If some of the stations between A and B require to be 
placed somewhat closely to one another, it may be desirable to 
obtain fresh true beaimgs of C instead of carrying on tin anginal 
bearing b> means of the calculated angle 

In all cases of irrcgulir plotting tlie ship is very useful, especiallv 
if she IS moored taut without the swivel, and angles are observed 
from the bow Floating beacons may also assist an irregulai 
triangulation 

Surve>i> of various degrees of accuracy are included among 
sketch surveys The roughest description is the ordinar> 
running survey, wh«i the work is done by the ship 
steaming along the coast, fixing points, and sketching 
in the coas|:-line by bearings and angles, rel) mg for 
her position upon her courses and distances as registered b\ 
patent log, necessarih regardless of the effect ot wind and current 
and errors of steerage At the other extreme comes the modified 
running surve>, which in point of practical accuracy falls little 
short of that attamed by irregular tn uigulation Some of these 
modifications will be briefly noticed A running survey of a 
coast-line between two harbours, that have bten surveyed inde- 
pendently and astronomicallv fixed, lua} often be carried out 
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b> fixing the ship on the points already laid down on the harbour 
surveyb and shooting up prominent intermediate natural objects, 
assisted possibly by theodolite lines from the shore stations 
1 heodolite lines to the ship at an> of her positions are particu- 
larly valuable, and floating beacons suitably placed materially 
increase the value of an} such work A sketch sur\'t\ of a coast 
up(jn whi( h It lb impossible to land ma} be well earned out by 
dropping beacons at intervals of about 10 m , well out from 
the land and placed abreast prominent natural objects called tht 
breastmarks,” which must be capabU ol recognition from 
tht 1 m aeons anchored off the next “ breastmark ” on either side 
rke distance between the beacons is found by running a patent log 
both ways, noting the time oceupitd bv each run, if the turrent 
has remained constant, a tolerably good result can be obtained 
At the first beacon, angles are obstrved between the set imd beacon 
and the two “ breastmark^,’* an “ intermediate ” mark, and 
any other natural object which will serve as ‘‘ points ’* At the 
second beacon, angles aie observed between the first beacon 
and the same objects as before Plottmg on the line of the two 
beacons as a base, all the points observed can be pricked in on 
two shots At a position aViout midway between the beacons, 
simultaneous angles are observed to all the points and laid off 
on tracing-paper, which will afford the necessary cheek, and the 
foundation is thus laid for filling m the detail of coast-lme, 
topographs, and soundings off this particular stretch of coast 
in any detail desired Each section of (oast is complete in itself 
on Its own base, the weak point lies m the junction of the different 
sections, as the patent log bases can hardly be expected to agree 
precisely, and the scales of adjacent sections may thus be slightly 
different This is obviated, as far as possible, by fixing on the 
points of one section and shooting up those of another, which 
will check an} greit irregularity of scale creeping in The 
bearing is preserved by getting occasional true bcarmg lines 
at the beacons of the most distant point visible bpace does 
not here permit of dwelling upon the details of the various pre- 
( autions that are necessaiy to secure the best results the method 
is capable of, it can only be stated generally that m all cases 
of using angles from the ship under weigh, several assistants 
are necessary, so that the principal angles may be taken simul- 
taneously, the remainder being connected immediately after- 
wards with zeros involving the smallest possible error due to 
the ship not being absolutely stationary, these zeros being 
included amongst the primary angles When close to a beacon, 
if its bearing is noted and the distance in feet obtained from its 
elevation, the angles are readily reduced to the beacon itself 
\stronomical positions by twilight stars keep a chec k upon the 
work 

Sketch Surveys by Compass Bearings and Vertical Angles — In 
the case of an island culminating m a high, well-defined summit 
visible from all directions, a ii^ul and accurate method is to 
steam round it at a sufficient ihstance to obtain a true horizon, 
stopping to make as many stations as may be desirable, and fixing 
by compass bearing of 610 sumimt aiul its vertical angle The 
hd^t IS roughly obtained by shooting in the summit, from two 
portions on a patent log base whilst approaching it. With this 
approximate height and Lecky s vertical danger angle tables, 
each station may be plotted on its beaiing of the sum nut From 
these stations the island is shot in by an^es between its tangents 
and the summit, and angles to any otlier natural features, plotting 
the work as we go on any convenient scale which must oe con- 
sidered only as provisional On completing the circuit of the 
island, the true scale is found by measuring the total distance m 
inches on the plotting sheet from the first to the last station, and 
<Uviding it by the distance in miles between them as shown by 
atent log The final height of the summit bears to the rough 
eight used m plotting the direct proportion of the provisional 
scale to the true scale This method may be utiUzed for the sketch 
survey of a coast whcr» there arc well-defined peaks of sufficient 
height at convemont intervals, and would be supenor to an ordmary 
running survey From positions of the ship fixed by beano gs and 
elevations of one peak, another farther along the coast is shot in and 
its height determmed, this second peak is then used in its turn to 
tix a third, and so on The smaller the vertical angle the more 
liability there is to error, but a glance at Tx*cky’9 tables will show 
what effect an error of say i* in altitude will produce for any given 
height and distance, and the limits of distance must depend upon 
this Consideration 

oj Banks out of Sight of Land — On stnkmg shoal soundings 


unexpectedly, the ship may either be anchored at once and the 
shoal sounded out by boats starrmg round her, u^mg prismatic com 
pass and masthead angle, or if me shoal is of large extent, and 
may be prudently crossed m the ship, it is a good plan t ) get two 
beacons laid down on a btanng from one anotlicr and patent 
log distance of 4 or 5 m With another beacon (or mark-boat, 
carrying a large black flag on a bamboo 30 It high) fixed on this 
base, forming an equilateral tnangle, and tlie ship anchored as a 
fourth point, soundings may be earned out b} tlic boats fixing by 
station- pom tcT The ship s position is d( t< rmincd by observations 
of twihght stars 

In a detailed survey the coast is sketched in by walking along 
it, fixing by theodolite or sextant angles, and plotting b} traeing- 
paper or station-pointer A sufficient number of 
fixed marks along the shore afford a constant check 
on the minor coast-lme stations, which should be 
plotted on, or checked by, lines from one to the other wherever 
possible to do so When impracticable to fix in the ordinal} 
way, the ten-foot pole may be used to traverse from one fixed 
point to another With a coast fronted by broad drying, coral 
reef or flats o\ er which it is possible to walk, the distance lictwecn 
any two coast-lme stations may be found by measuring at one 
of them the angle subtended b} a know n length placed at right 
angles to the line joining the stations There is far less liabiht\ 
to error if the work is plotted at once on the spot on field board 
with the fixed points pricked through and circled in upon it, but 
if circumstances render it necessary, the angles Ixiing rtgi^tercd 
and sketches made of the bits of coast between the fixes on a 
scale larger than that of the chart, they may be plotted after- 
wards, to do this satisfactonl} , however, requires the surveyor 
to apprccute instmctivclv exactly whit angles are necessary 
at the time It is with the high-watcr line that the coast-lmer 
IS concerned, delineating its character according to the admiralty 
symbols The officer sounding off th( coast is responsible for 
the position of the dry line at low-water, and on large scales 
this would be sketched in from a small boat at low-water springs 
Heights of cliffs, rdeks, islet &c , must be inserted, cither from 
measurement or from the formula, 

height m feet — elevation m seconds x distance' in miles, 

and details of topography close to the coast, including roads, 
houses and enclosures, must be shown by the coast-liner Rocks 
ibove ^ater or break mg shou Id be fixed on passing them Coast- 
Imc may be sketc hed from a boat pulling along the shore, fixing 
and shooting up any natural objects on the beach from positions 
at anchor 

The most important feature of a chart is the completeness 
with which It IS sounded Small scale surveys on ani thing le^s 
than one inch to the mile are apt to be very misleading , 
sucha survey may appear to have been closely sounded, 
but m reality the lines are so far apart that they often fail to 
disclose indications of shoal-water The work of sounding 
may be proceeded with as soon as sufficient points for fixing 
are plotted , but off an intricate coast it is better to get the coast- 
lme done first The lines of soundings are run by the boats 
parallel to one another and perpendicular to the coast at a dis- 
tance apart which is governed by the scale, five lines to the inch 
IS about as close as they can be run without overcrowding, if 
( loser lines are required the scale must generally be in( reased 
The distance apart will vary with the depth of water and the 
nature of the coast, a rocky coast with shallow water off it and 
projectmg points will need much closer examination than a 
steep-to coast, for instance. The line of prolongation of a point 
under water will require special care to ensure the fathom lines 
being drawn correctly If the soundings begm to decrease when 
pulling off-shore it is evidence of something suspicious, and 
intermediate lines of soundings or lines at right angles to those 
previously run should be obtained Whenever possible lines 
of soundings should be run on transit lines , these may often 
be picked up by fixing when on the required line, noting the angle 
on the protractor between the line and some fixed mark on the 
field board, and then placing the angle on the sextant, reflecting 
the mark and noting what objects are m Ime at that angle On 
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large scale surveys whitewash marks or flags should mark the 
ends of the lines, and for the back transit marks natural objects 
may perhaps be picked up, if not, they must be placed in the 
required positions The boat is fixed by two angles, with an 
occasional third angle as a check, the distance between the fixes 
IS dependent upon the scale of the chart and the rapidity with 
which the depth alters, the 3, 5 and 10 fathom lines should always 
he fixed, allowing roughly for the tidal reduction The nature 
of the bottom must be taken ever\ few casts and recorded It 
IS best to plot each fix on the sounding board at once, joining 
the fixes by straight lines and numbering them for identification 
The tidal reduction being obtained, the reduced soundings are 
written in the field-book in red underneath each sounding as 
originally noted, they are then placed in their proper position 
on the board between the fixes Suspicious ground should be 
closely examined, a small nun buoy anchored on the shoal is 
useful to guide the boat while trying for the least depth Sweep- 
ing for a reported pinnacle rock may be resorted to when sounding 
fails to discover it Local information from fishermen and 
others is often most valuable as to the existence of dangers Up 
to depths of about 15 fathoms the hand lead-line is used from 
the boats, but be\ond that depth the small Lucas machine for 
wire effects a great saving of time and labour The deeper 
soundings of a survey are usually obtained from the ship, but 
steamboats with wire sounding machines may assist very materi- 
ally By the aid of a steam winch, which by means of an endless 
rounding line hauls a loo-lb lead forward to the end of the lower 
boom rigged out, from which it is dropped by a slipping apparatus 
which acts on striking the water, soundings of 40 fathoms may 
be picked up from the sounding platform aft, whilst going at a 
speed of 4J knots In deeper water it is quicker to stop the ship 
and sound from aft with the wire sounding machine In running 
long lines of soundings on and off shore, it is very essential to 
be able to fix as far from the land as possible Angles will be 
taken from aloft for this purpose, and a few floating beacons 
dropped m judiciously chosen positions will often well repay 
the trouble A single fixed point on the land used m conjunc- 
tion with two beacons suitably placed will give an admirable 
fix A line to the ship or her smoke from one or two theodolite 
stations on shore is often invaluable, if watches are compared, 
observations ma> be made at stated times and plotted after- 
wards Irue bearings of a distant fixed object cutting the 
line of position derived from an altitude of the sun is another 
means of fixing a position, and after dark the true bearing of 
a light may be obtained by the time azimuth and angular dis- 
tance of a star near the prime vertical, or by the angular distance 
of Polaris in the northern hemisphere 

A very large percentage of the bugbears to navigation denoted 
by vigias^ on the charts eventually turn out to have no exis- 
tence, but before it is possible to expunge them a 
large area has to be examined No-bottom soundings 
are but little use but the evidence of positive soundings should 
be conclusive Submarine banks rising from great depths 
necessarily stand on bases many square miles m area Of recent 
> cars our knowledge of the angle of slope that may be expected 
to occur at different depths has been much extended From 
depths of upwards of 2000 fathoms the slope is so gradual that 
a bank could hardly approach the surface in less than 7 m from 
such a sounding, therefore anywhere within an area of at least 
150 sq m all round a bank rising from these depths, a sounding 
must show some decided indications of a rise m the bottom 
Under such circumstances, soundings at intervals of 7 m , and 
run in parallel lines 7 m apart, enclosing areas of only 50 sq m 
between any four adjacent soundmgs, should effectu^ly clear 
up the ground and lead to the discovery of any shoal, and in 
fact the sbundings might even be more widely spaced. From 
depths of 1500 and 1000 fathoms, shoals can scarcely occur 
within 3i m and 2 m respectively, but as the depth decreases 
the angle of slope rapidly increases, and a shoal might occur 
within three-quarters of a mile or even half a mile of such a 

^ A Spanish word meaning “look-out/* used of marks on the 
chart signifying obstructions to navigabon 


sounding as 500 fathoms A full appreciation of these facts 
will indicate the distance apart at which it is proper to place 
soundmgs m squares suitable to the general depth of water 
Contour lines will soon show in which direction to prosecute 
the search if any irregulantv of depth is manifisted VMica 
once a decided indication is found, it is not diflfiicult to follow it 
up by paying attention to the contour lines as developed by suc- 
cessive soundings Discoloured water, ripplings, fish jumping or 
birds hovering about may assist m locating a shoal, but the sub- 
marine sentrv towed at a depth of 40 fathoms is here mvaluable, 
and may save hours of huntmg Reports being more liable to 
errors of longitude than of latitude, a greater margm is necessary 
m that direction Long parallel lines east and w^est are prefer- 
able, but the necessity of turning the ship more or less head to 
wmei at every sounding makes it desirable to run the lines with 
the wind abeam, which tends to disturb the dead reckoning 
least A good idea of the current may be obtained from the 
general direction of the ship’s head whilst sounding considered 
with reference to the strength and direction of the wmd, and it 
should l)e allowed for m shaping the course to preserve the paral- 
U lism of the lines, but the less frequently the course is altered 
the better A good position m the morning should be obtained 
by pairs of stars on opposite hearings, the lines of position of 
one pair cutting those of another pair nearly at right angles 
The dead reckoning should be checked by lines of position from 
observations of the sun about every two hours throughout the 
day, preferably whilst a sounding is being obtained and the ship 
stationary Lvening twilight stars give another position 

Tides — Ihc datum for nduction of soundings is low-water 
ordinary s])nngs, the lc\cl of which is referred to a permanent 
bench mark m order that future surveys may be reduced to the 
same datum hvd ^\lulst sounding is going on the height of the 
water above this 1(\(1 is t>bstrvcd b\ a tide gauge Tht time of 
high- water at full and change, called the establishment,” and the 
heights to winch spimg and neap tides respectively nse alxwe the 
datum are also required It is seldom that a sutficu ntly long 
senes of observations can be obtained for their discussion by hai- 
monic analysis, and thtrefore the graphical method is preferred 
an abstract form provides for the projection of hi^h and low water^ 
lumtidal intervals, moon’s mendian passage, dechnalioti of sun and 
mcx>n, tqiogee and perigee, and mean time of high-water following 
supenor transit, and of the highest tide m the twenty four hours \ 
good portible automatic tide gauge suitable for all requirements is 
much to be desired 

7 idal Siream’i and Surface Currents are observed from the ship 
or boats at anchor m different positions, by means of a current log 
or tlie course of a buoy dnfted by the current may be followed by 
a lx>at fixing at regular mtervals Tidal streams often run for 
some hours after high and low water by the shore it is important 
to find out whether the change of stream occurs at a rtgular time of 
the tide Undercurrents are of irajiortance from a scientific point 
of view A deep sea current meter, devised (1876) by Lieut 
Pillsbury, U S N , has, with several modifications, been used with 
success on many occasions, notabl> by the U S Coast and Geodetic 
Survey steamer *' Blake “ in the investigation of the Gulf Stream 
The instrument is first lowered to the required depth, and when 
ready is put into action by means of a heavy 
weight, or messenger, travelhng down ihc supporting 
line and striking on a metal plate, thus closing the TT * 
jaws of the levers and erabhng the instrument to 
begin working The rudder is Qien free to revolve inside the 
framework and take up the direction of the current, the small 
cones can revolve on their axis and register the number of revolu- 
bons, while the compass needle is released and free to take up the 
north and south line On the despateh of a second messenger, 

which strikes on top of tlie first and fixes the jaws of the levers 
open, every part of the machmc is simultaneously locked Having 
notid the exact bme of starbng each of the messengers, the bme 
during which the instrument has been working at the required 
depth IS known, and from this the velocity of me cun cat cm be 
calculated, the number of revolubons having been rt'corded, while 
the dirocbon is shown by the angle between the comjiass needle and 
the direcbon of the rudder 

The instrument is shown in fig 12 A\ an the jaws of the 
levers through which the first messenger passes and strikes on 
the metal plate B The force of the blow is siifficunt to press 
B down, thus bringing the jaws as close together as jiossiWe, and 
putbng the meter into acbon The second messenger fallmg on 
the first opens the levers again and prevents their closing, thus 
keeping all parts of the machine locked C is the niddcr which 
takes up the direction of the current when the levers are unlocked 
D IS a set of small levers on the rudder in connexion with AA. The 
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outer ood on tlu; tiiil of the rudder fits into the notches on the outer 
ring of the frame when the machine is locked and thus keeps the 
rudder fixed, but when the first messenger has started the machine 
by pressing down B and opening the levers AA, this small lever is 
raised and the rudder can revolve freely. EE are four small cones 
which revolve on their axes in a vertical 
plane, similar to an anemometer; the 
axis is connected by a worm screw to 
geared wheels whicli register the number 
of revolutions up to 5000, corresponding 
to about 4 nautical miles. There Ls a 
small lever in connexion with AA which 
prevents the cones revolving when tlie 
machine is locked, but allow's them to 
revolve fretly when the machine is in 
action. Below the rudder-post is a 
compass-bowl F, which is hung in 
gimbals and capable of removal. The 
needle is so arranged that it can be 
lifted off the pivot by means of a lever 
in connexion with AA; when the meter 
is in action the needle swings freely on 
its pivot, but when the levers are 
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locked it Is raised off its pivot by the inverted cup-piece K placed 
inside the triple claws on the top of the compass and screwed 
to the lever, thus locking the needle without chance of moving. 
The compass bowl should be filled with fresh water before lowering 
the instrument into the sea, and the ton screwed home tightly. 
The needle should be removed and carefully dried after use, to pre- 
vent corrosion. The long arm G is to keep the machine steady in 
one direction ; it works up and down a jackstay which pas.ses between 
two sheaves at the extremity of the long arm. This also assists to 
keep the machine in as upright a position as possible, and prevents 
it from being drifted astern with the current. A weight of as much 
as 8 or TO cwt. is required at the bottom of the jackstay in a very 
strong current. An elongated weight of from 60 to 80 lb must be 
suspended from the eye at the bottom of the meter to help to ket?p 
it as vertical as possible. On the outer part of the horizontal 
notched rin^ forming the frame, and placed on the side of the machine 
opposite to the projecting arm G, it heis been found necessary to 
bolt a short arm supported by stays from above, from which is sus- 
pcndetl a leaden counterpoise weight to assist in keeping the appara- 
tus upright. This additional fitting is not shown in fig. 12. A |-in. 
phosphor-bronze wire rope is used for lowering the machine; it is 
rove through a metal sheave H and india-rubber washer, and spliced 
round a heart which is attached to metal plate B. The messengers 
arc fitted with a hinged joint to enable them to be placed round the 
wire rope, and secured with a screw bolt. To obtain the exact 
value of a revolution of the small cones it is necessary to make 
experiments when the actual speed of the current is known, by 
immersing the meter just below the surface and taking careful 
observations of the surface-current by means of a current log or 
weighted pole. From the number of revolutions registered by the 
meter in a certain number of minutes, and taking the mean of several 
observation.s, a very fair value for a revolution can be derluced. 
On every occasion of using the meter for under-current observations 
the value of a revolution should be re-determined, as it is apt to vary 
owing to small differences in the friction caused by want of oil or 
the presence of dust or grit ; while the force of the current is probably 
another important factor in influencing the number of revolutions 
recorded. 


The features of the country should generally be delineated 
as far bock as the skyline viewed from seaward, in order to assist 
the navigator to recognize the land. The summits 
opogrmp conspicuous spurs are fixed either by 

lines to or by angles at them; their heights are determined 
^^theodolite elevations or depressions to or from stations 


whose height above high-water is known. As much of the 
ground as possible is walked over, and its shape is delineated 
by contour lines sketched by eye, assisted by an aneroid 
barometer. In wooded country much of the topography may 
have to be shot in from the ship; sketches made from different 
positions at anchor along the coast with angles to all prominent 
feature!, valleys, ravines, spurs of hills, &c., will give a very 
fair idea of the general lie of the country. 

Circum-meridian altitudes of stars on opposite sides of the 
zenith observed by sextant in the artificial horizon is the method 
adopted wherever possible for observations for 
latitudes. Arranged in pairs of nearly the same 
altitude north and south of zenith, the mean of each pair should 
give a result from which instrumental and personal errors and 
errors due to atmospheric conditions are altogether eliminated. 
The mean of several such pairs should have a probable error 
of not more than ±1''. As a rule the observations of each star 
should be confined to within 5 or 6 minutes on either side of 
the meridian, which will allow of from fifteen to twenty obser\'a- 
tions. Two stars selected to “ pair ” should pass the meridian 
within an hour of each other, and should not differ in altitude 
more than 2° or 3°. Artificial horizon roof error is eliminated 
by always keeping the same end of the roof towards the observer; 
when observing a single object, as the sun, the roof must be 
reversed when half way through the observations. The observa- 
tions are reduced to the meridian by Raper’s method. When 
pairs of stars are not observed, circum-meridian altitudes of 


the sun alone must be resorted to, but being observed on one 
side of the zenith only, none of the errors to which all observa- 
tions are liable can be eliminated. 

Sets of equal altitudes of sun or stars by sextant and artificial 
horizon are usually employed to discover chronometer errors. 
Six sets of eleven observations, a.m. and p.m., cArono- 

observing both limbs of the sun, should give a result meUr 

which, under favourable conditions of latitude and Brron. 
declination, might be expected to vary less than two-tenths 
of a second from the normal personal equation of the observer. 
Stars give equally good results. In high latitudes sextant 
observations diminish in value owing to the slower movement 
in altitude. In the case of the sun all the chronometers are 
compared with the “standard ” at apparent noon; the com- 
parisons with the chronometer used for the observations on 
each occasion of landing and returning to the ship are worked 
up to noon. In the case of stars, the chronometer compari- 
sons on leaving and again on returning are worked up to an 
intermediate time. A convenient system, which retains the 
advantage of the equal altitude method, whilst avoiding the 
necessity of waiting some hours for the p.m. observation, is to 
observe two stars at equal altitudes on opposite sides of the 
meridian, and, combining the observations, treat them as re- 
lating to an imaginary star having the mean R.A. and mean 
declination of the two stars selected, which should have nearly 
the same declination and should differ from to 8* in R.A. 

The error of chronometer on mean time of place being obtained, 
the local time is transferred from one observation spot to another 
by the ship carrying usually eight box chronometers. 

The best results are found by using travelling rates, 
which are deduced from the difference of the errors 
found on leaving an observation spot and returning to it; from 
this difference is eliminated that portion which may have 
accumulated during an interval between two determinations 
of error at the other, or any intermediate, observation spot. 
A travelling rate may also be obtained from observations at 
two places, the meridian distance between which is known ; this 
rate may then be used for the meridian distance between places 
observed at during the passage. Railing travelling rates, the 
mean of the harbour rates at either end must be used. The 
same observer, using the same instrument, must be employed 
throughout the observations of a meridian distance. 

If the telegraph is available, it should of course be used. The 
error on local time at each end of the wire is obtained, and 
a number of telegraphic signals are exchanged between the 
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observers, an equal number being transmitted and received at 
either end The local time of sending a signal from one place 
being known and the local time of its reception being noted, the 
difference is the meridian distance The retardation due to the 
time occupied b) the current in travelling along the wire is elimi- 
nated by sending signals in both directions The relative pwijrsonal 
equation of the observers at c ither end, both in their observa- 
tions for time, and also m receiving and transmitting signals, 
IS eliminated by changing ends and repeating the operations 
If this is impracticable, the personal equations should be deter- 
mined and applied to the results Chronometers keeping solar 
time at one end of the wire, and sidereal time at the other end, 
materially increase the accuracy with which signals can be 
exchanged, for tht same reason that comparisons between sidereal 
( locks at an obserViitory are made through the medium of a 
.olar clock Time by means of the sextant can be so readiK 
obtained, and within such small limits of error, by skilled 
observers, that in hydrographic surveys it is usuallv employed, 
but if transit instruments are available, and sufficient time 
(an be devoted to erecting them properly, the value of the 
^^ork is greatly enhanced in high latitudes 

True bearings are obtained on shore by observing with theo- 
dolite the horizontal angle between the object selected as the 
zero and the sun, taking the latter in each quadrant 
hearings defined by the cross-wires of the telescope The 
altitude may be read on tlie vertical arc of the theo- 
dolite, except in high latitudes, where a second observer with 
sextant and artificial horizon are necessary, unless the pre- 
cise errors of the chronometers are known, when the time can 
be obtained by carrying a pocket chronometer to the sUtion 
The sun should be near the prime vertical and at a low altitude, 
the theodolite must be very carefully levelled, especially in the 
position with the telescope pointing towards the sun To elimi- 
nate instrumental errors the observations should be repeated with 
the vernier set at intervals equidistant along the arc, and a m and 
p m observations should be taken at about equal altitudes 

At sea true bearings arc obtained by measuring with a sextant 
the angle between the sun and some distant well-defined object 
making an angle of from ioo° to 120° and observing the altitude | 
of the sun at the same time, together with that of the terrestrial 1 
object The sun’s altitude should be low to get the best results, ! 
and both limbs should be observed The sun’s true bearing is 
calculated from its altitude, the latitude, and its declination, 
the horizontal angle is applied to obtain the true bearing of the 
zero On shore the theodolite gives the horizontal angle direct, 
but with sextant observations it must be deduced from the 
angular distance and the ele\ ation 

For further inlormation see Wharton, Hydrographical Surveying 
(London, 1H98), Shortland, Aautical Surveying (London, i8go) 

(\ M F*) 

“ SURVILLE, CLOTILDE DE,” the supposed author of 
the Poesies de Clotilde The gcnerallv accepted legend gave 
the following account of her Marguerite Eleonore Clotilde dc 
Vallon Challis, dame de Surville, was born in the early years 
of the 15th century at Vallon In 1421 she married B^renger 
dc Surville, who was killed at the siege of Orleans in 1428 Her I 
husband’s absence at the wir inspired her herOiC verses and his 
death her elegiac poems The last of her poems is a chant royal 
cddrcsscd to Charles VIII 

In 1803 Charles Vanderbourg published as the Poesies de \ 
Clotilde some forty poems dealing with love end war The 
history given in the introduction of the discover)' of the manu- 
script was evidently a fable, and the poems were set down b\ 
most authorities as forgeries, especially as they cemtamed many 
anachronisms and were written in accordanc'e with modem laws 
of prosody The manuscript had been in the possession of 
Jean Frangois Mane, marquis de Surville, an emigre who retimncd 
to France in 1798 to raise an insurrection in Provence, and had 
paid the penalty with his life In 1863 Antonin Mac6 made 
lurther inquiries on the subject and discovered letters from 
Vanderbourg to Surville’s widow This correspondence makes it 
cle ir Vanderbourg was innocent of forgery and believed that I 


the poems were of 15th-century date, and that the anachronisms 
of matter and form were due to retouching by Surville But 
the researches of M Mac6 interested local antiquarians, and 
documentary evidence was produced that the wife of B^renger 
de Surville was Marguerite Chalis, not Clotilde, and that the 
marriage dated onlv from 1428 Moreover B^renger, whose 
death at the siege of Orleans was one of the leading motives 
of the book, lived for twenty years after that date Friends 
of M de Surville also disclosed the fact that the marquis had 
contributed archaic poetry to a Lausanne journal 

Ste A Mac6, Un proeds d histoire httlrairc (1870), A Mazon, 
Marguerite Chahs et la Ugtnde de Clotilde de Surville (1875), articles 
by Gaston Parisin the hei ue critique d'histoire et di htthature (March i, 
1873 and Mav so, 1874), by Paul Cottin m the Bulletin du bibliophile 
(1894), E K Cham hers, Literary Forgeries (i8qi) and further 
references in the Btbliographte des femmes Ulebres (Turin and Pans, 
1892, < 5 Lc ) 

SUS, a province of southern Morocco, once an independent 
kingdom, and still too unruly to be opened to Europeans, who 
have nevertheless for centuries past made efforts to secure a 
foothold Its principal towns are larudant. High (the old 
capital), and Glimm on the Wad ^»un Tarudant, the present 
capital, flourished in the 12th century on account of the neigh- 
bouring copper-mines Saltpetre is now the only important 
prodiu t Ports might be opened at Agadir Ighir (once occupied 
1)V the Portuguese for thirty )cars as Santa Cruzh Massa, Ifni, 
Arksis and Assaka at the mouth of the Wad Nun As a coveted 
district, all kinds of natural riches are attributed to Sus, but 
it may be assumed that they are exaggerated Europeans land 
at their peril, since the coast is by imperial order closed to trade, 
no custom-house being provided Most of the busmess of Sus 
is carried on at great fairs lasting eight or fifteen davs, dunng 
which time all roads of approach are guaranteed safe b) the 
tribesmen that trade may be uninterrupted Caravans from 
Sus laden with copper-ware, olive oil, butter, saffron, wax, skins, 
dates, dried roses, &c , are sent to Marrakesh, four da) s’ journev 
from Tarudant Susis are well known m the north of Morocco 
as able tradesmen and clever metal workers They live frugalb , 
and are only prodigal m powder and human life Their language 
is almost exclusively Shilhah, a dialect of Berber (K A M *) 

SUSA (Biblical, Shushan), the capital of Susiana or Elam 
and from the time of Darius I the chief residence of the Achae- 
menian kings It had been the centre of the old monarchy of 
Elcim and had undergone man) vicissitudes before it fell into 
the hands of the Persians (see Elam) The site, fixed by the 
explorations of W K Loftus, lies in the plain, but within sight 
of the mountains, between the courses of the Kerkha (Choaspes) 
and the Dizful, one of the affluents of the Pasitigris Ihe 
Shaur, a small tributary of the Dizful, washes the eastern base 
of the mounds of Shush, and seems to be the representative of 
the am lent Ulai or Eulaeus Thus the whole district was fruit- 
ful and well watered, the surrounding rivers with their canals 
gave proleition and a wat(rwn) to the Persian Gulf^ while 
the position of the town betvseen the Semitic and Iranian lands 
of the empire was convenient for administrative purposes 
Susa therefore became a vast and populous capital, Greek 
writers assign to it a iircuit of 15 or 20 m 

The remains indude four moiuaK, ot which one is the site 
of the citadel called Memnonion 1) the Greeks, while another 
(the Apadana to the east of it) represents the palace of Darius I 
and Artaxerxes II Mnetnon Th.s latter has been excavated 
by M Dieulafoy and the enaintlled bricks with which its walls 
were adorned are now in the Louvre South of these two mounds 
IS the site of the ro)al Eh mite city The fourth mound, (/ivering 
the remains of the poorer houses, is on the right bank of the river 
between the Shaur and the Kerkha J de Morgan’s excava- 
tions (since 1897) have been principalh iii the citadel mound, 
which measures roughly 1500 ft bv 82:; ft and is 125 ft high 
The two lowest strata belong to the stone age, and the first 
IS characterized by a fine thin potters , with yellow paste dec.or- 
ated with geortietncal patterns and animal or v'egetable figure*' 
m black and brown-red Some of it is similar to the prehistoric 
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pottery of Egypt The pottery of the second neolithic stratum 
IS mu(h mlerior Above these strata come the remains of 
Elamite and early Babylonian civilization with inscribed objects, 
the oldest of whu h exhibit the pictorial characters out of which 
the cuneiform were evolved. Under the foundations of the 
temple of In-Susmak (in the north-west part of the mound) a vast 
quantity of bronze objects has been discovered, for the most 
part earlier than the lotli, century B c Among the monuments 
brought to light in other parts of the mound are the obelisk 
of Manistusu (see Babylonia), the stela of Naram-Sin and the 
code of Khammurabi, along with a great number of historically 
valuable boundary-stones The upper portions of the mounds 
have yielded, besides Persian remains, Greek pottery and 
inscriptions of the 4ih century B c , numerous coins of the 
Kamnaskires dynasty and other kings of Elymais in the Seleucid 
era, and Parthian and Sassanian relics In the Sassanian period 
the city was razed m consequence of a revolt, but rebuilt by 
Sapor (Shapur) II , the walls were again destroyed at the 
time of the Mahommedan conquest, but the site, which is now 
deserted, was a seat of sugar manufacture in the middle ages 

Bibliography — W K Loftus, Travels and Researches in Chaldaea 
and Sustana (1857) , Dieulafoy, VArt antique de la Perse (1884-85), 
VAcropole de ^Ui>e (1890) A Billerbcck, Susa (189^), J cl e Morgan, 
Mimotres de la deUgation en Perse, vols 1 -viu (from 1899) See 
also Persi\ Ancient History, ^ v 2 (A H S ) 

SUSA (Fr Sotisse), a city of Tunisia, on the Gulf of Hammamet, 
in 35° 49 N , 10° 39' E , 36 m by rail E by N of Kairawan, 
of which it IS the port, and 93 m S by E by rail of Tunis Susa, 
which occupies part of the site of the ancient Hadrumetum, is 
built on the side of a hill sloping seawards, and is surrounded 
by a crenellated wall, strengthened by towers Recesses m 
the inner side of the wall are used as shops and warehouses 
The kasbah, or citadel, built on the highest point within the 
town, was thoroughly restored by the French after their occupa- 
tion of the country m 1881, and serves as military headquarters 
for the district, the camp for the troops being outside the walls 
west of the citadel Ihe native town has been little changed 
since the French occupation, but north of the port a European 
quarter has been created, and here are public buildmgs such as 
law courts, a museum and a town hall The museum contains 
many archaeological treasures, notable mosaics and sculptures 
The most interesting buildings in the old town are the Kasr- 
er-Ribat and the Kahwat-el-Kubba Ihe Kasr-er-Ribat is a 
square fortress with a high tower and seven bastions Its date 
IS uncertain, but is not later than the 9th century 1 he Kahwat- 
el-Kubba (Cafe of the Dome) is a curious house, square at the 
base, then cylindrical, and surmounted by a fluted dome It 
was probably a church during the Byzantine period Anothtr 
domed building, now used as oil-mills, dates from Roman and 
Byzantine times In the Bab-el-Gharbi (West Gate) a Roman 
sarcophagus of marble has been built into the wall, and serves 
as a dnnking fountain The grand mosque is in the north-east 
part of the town The ancient harbours are silted up, but 
vestiges of the Roman breakwaters may be st^en The modern 
port, completed in 1901, enables steamers drawing 21 ft to he at 
the quays Exports are chiefly phosphates and other minerals, 
olive oil, esparto and cereals, imports cotton goods, building 
material, &c The population, less than 10,000 at the time 
of the French occupation, had increased in 1907 to over 25,000, 
of whom 1500 were Irench and 4000 other Europeans, chiefly 
Italians and Maltese 

Susa, the Arab town which succeeded Hadrumetum (^t>), 
was fortified by the Aghlabite rulers of Kairawan m the 9th 
century ad It shared the general fortunes of Tunisia and 
became a noted haunt of pirates, who raided the coast of Italy 
In 1537 It was unsuccessfully besieged bv the marquis of Terra 
Nova, in the service of Charles V , but m 1539 was captured for 
the emperor by Andrea Dona As soon as the imperial forces 
were withdrawn it became agam the seat of Turkish piracy 
The town was attacked by the French and the Knights of 
St John m 1770, and by the Venetians in 1764 It remained, 
however, m the possession of the bey of Tunis 
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Some 35 itf due south of Susa, and half-way on the road to Sfax 
IS El Jem, the site of the city of Thysdrus Of the ancient city there 
are scarcely any remains save the amphitheatre — a magmficent rum 
scarcely inferior to that of the Colosseum in Rome There is no 
rexiord of the building of the amphitlieatre, which is usually assigned 
to the reign of Gordian III (a d 238--244) It is made of limestone 
brought from Sallecta, 20 m distant, bears evidence of hasty con- 
struction, and was probably never finished It is of four storeys — 
three open arcades crowned by a fourth storey with windows The 
first and third arcades are Conntluan, the middle one Composite 
Each of these galleries has sixty-four columns and the same numbi 1 
of arches Constantly used as a fortress since the Arab invasion, 
the amphitheatre suffered much, and in 1O97 the bey of Tunis made 
a great breach in its western end to prevent it being again used for 
defence But even in its present condition the amplutheatre — 
standing sohtary in a desolate district — is grandly imjiressive Its 
major axis is 488 ft , its minor axis 406 ft (The figures of the 
Colosseum are 615 and 510 J respectively ) 

SUSA (anc SegusiOy qv),?i city and episcopal see of Piedmont, 
Italy, in the province of lunn, from which it is 33 m W by 
rail Pop (1901), 3607 (town), 5023 (commune) It is situated 
on the Dora Ripana, a tributary of the Po, 1625 ft above 
sea-kvcl, and is protected from the northern winds by the 
Rocciamclone Among the medieval buildings of Susa the first 
place belongs to the church of San Giusto, founded in 1029 by 
Olderuo Manfredi II and the countess Berta, and in 1772 raised 
to be the cathedral It has a fine bruk campanile and biuk 
decoration, and contains a bronze triptych of 1358 in n ello, 
with the Virgin and ( hild In the Valle di Susa, about 14 m 
east of It, towards Turin, near S Ambrogio di lonno, is the 
monastery of S Michele with a Romanesque chuich, situated on 
a rocky mountain (998-1002) 

After the time of Charlemagne a marqiii^ate of Susa was 
established, and the town became in the nth century the capital 
of Adelaide countess of Savoy, who was mistress of the whole 
of Piedmont On his retreat from Legnano m 1176 Barbaross i 
set fire to Susa, but the town became more than ever important 
when Emmanuel Philibert fortified it at great expense m the 16th 
century It was, however, dismantled by Napoleon T in 1796 

SUSARION, Greek comic poet, a native of Tnpodiscus in 
Megans About 580 b c he transplanted the Mcgarian comeejy 
(if the rude extempore jests and buffoonciy deserve the name) 
into the Attic demt of learia, the cradle also of Greek tragedy 
and Uie oldest seat of the worship of Dionysus According to 
the Parian Chronicle, there appears to have been a competition 
on this occasion, in which tie prize was a basket of figs and 
an amphora of wine Susarion’s impro\cments in his native 
farces did not include a separate actor or a regular plot, but 
probably consisted in substituting metrical compositions for the 
old extempore effusions of the chorus These were intended 
for recitation, and not committed to writing But such per- 
formances did not suit the taste of the Athenians, and nothing 
more is heard of them until eighty years after the time of Susanon 
U von Wilamowitz-Mollendorff (in Hermes, ix ) considers the 
so-called Megarian comedy to have been an invention of the 
Athenians themselves, intended as a satire on Mcgarian coarse- 
ness and vulgantv 1 he lines attributed to Susanon (in Meircke, 
Poetarum comicorum graecorum jragmenta) art probabl) not 
genuine 

SUSO [Seuse], HEINRICH (1300-1366), German mystic, was 
born of good family at Ubcrlingen on T akc Constance on the 
2ist of March, in all probability m the year 1300, he assumed 
the name of his mother, his father being a Herr von Berg He 
was educated for the Church, first at Constance, then at Cologne, 
where he came under the influence of the greatest of the German 
mystics, Meister Eckart He subsequently entered a monastery 
in Constance, where he subjected himsell to the severest ordeals 
of asceticism In 1335 he wandered through Swabia as a 
preacher, and won all hearts by his gentle, persuasive eloquence, 
the effusive lyricism of his language made him an espenal 
favourite among the nuns About 1348 he seems to have settled 
in Ulm, where he died on the 25th of January 1366 Suso\ 
first work. Das Buchletn der Wahrheitf was written m Cologne 
about 1329, setting out from Eckart’s doctrines, he presents 
the mystic faith from its speculative or theoretical side, whereas 
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in Das Buchletn der ewigen Weisheity written some years later 
in Constance, he discusses the practical aspects of mysticism 
The latter work, which Suso also translated into Latin under 
the title of Horologium saptenitae, has been called the finest 
fruit of German mysticism Suso is the poet of the early mystic 
movement, “ the Minnesinger of Goitesmtnne But his faith 
IS purely medieval in tone, inspired by the romanticism of the 
age of chivalry, the individualism, the philosophic insight and 
the anti-Catholic tendencies which made the mystic movement 
in Its later manifestations so important a forerunner of the 
Reformation are absent 

Suso’s woiks were collected as early as 1482 and again m 1512, 
recent editions Heinrich Suso's Leben und Schrifien. ed by M 
Dicnenbrock (1820, 4th od , 1884), Suso s Deutsche Schrtften, by 
F H S Denifie (1878-1880, not conmleted), and Deutsche Schrtften, 
by K Bihlmeyor (2 vols , 1007) Sec also W Preger, Dte Brtefe 
Heiyinch Susos (i8<>7), W Pitgcr, GescJuchte der deutschen MysHk 
(1882), vol n , J Jdger, Heimuh Seuse aus Schwaben (1894) 

SUSPENSURA, the architectural term given by Vitruvius 
(v 10^ to the hollow space under the floor of a Roman bath, 
in whii h the smoke from the furnace passed to the vertical flues 
in the wall (see Hypocaust) 

SUSSEX, EARLS OF The early history of the earldom of 
Sussex, a title that has been borne at difftrent periods by several 
English families, is involved m some obscunt), owing to the 
fact that under the Norman kings the titles of earls were often 
indifferently derived from a county, from its chief town, or from 
the earl’s primipal rcsideme, although the distinctive mark of 
an c irl was deemed to be his right to “ the third penny ” of 
the pleas of a county (see Earl) Thus in the 12th century 
the same person is sometimes found described as earl of Sussex, 
sometimes as carl ol CIik hester, and sometimes as carl of Arundel, 
while the inclusion of the counties of Sussex and Surrey under 
the jurisdiction of a single sheriff led at one time, as will be seen 
to a further confusion between the earldoms of those counties 
Ihe difficulty is, again, increased by the Crown’s admission 
in 1433 that the possession of the castle of Arundel carried with 
It the right to the title of eail of Arundel, though later investiga- 
tion (see Lordi>' Reports on the Dignity of a Petr, 1 404-429) has 
proved the invalidity of the claim, and Mr J H Round and 
other modern authorities maintain that inasmuch as Norman 
earls were eails of counties, the earldom of Arundel was strn tly 
that of Sussex 

On the other hand G E Cockayne (Complete Peerage, 1 138, 
139) holds that Roger de Montgomerys, who received grants 
Irom William the Conqueror of a large part of the county of 
Sussex, including the city of Chichester and the castle and honour 
of Arundel, besides lands in Shropshire with the castles of 
Shrewsbury and Montgomcrv, but who does not appear to have 
had “ the thud penny ” of any county, “ was an earl pure and 
simple, and that, as was usual m those early times, his earldom 
was indifferently styled either from the territories of Chichester 
or of Shropshire, or from the castles of Arundel, Shrewsbury 
or Montgomery ” This Roger de Montgomery was considered 
by Dugdale, a 17th-century authority, to have been earl of 
bussex 

Whatever Roger’s titles may have been, they were forfeited 
to the Crown when his son Robert was attainted in no2, and 
the forfeited estates were conferred by Henry I on his second 
wife Adelicia,who after Hemry’s death married William de Albini, 
or d’Aubigtiy The latter was created earl of Sussex by King 
Stephen, and the “ third penny ” of that county was confirmed 
to him by an instrument of the reign of Henry II , m which 
however, he is styled earl of Arundel, a designation by which 
he was more generally known His grandson William, 3rd earl 
of Sussex, was one of King John’s sureties for the observance 
of Magna Carta, and the earldom remained in his family till 
1243, when it reverted to the Crown on the death of Hugh de 
Albmi, 5th earl of the line (see Arundel, Earls of) This Hugh 
mamed Isabel, daughter of William dc Warenne, earl of Surrey, 
who survived him by nearly forty years, during which time she 
held the estates of the earldom of Sussex in dower, after her 
death m 1282 her brother John de Warenne, earl of Surrey, 
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was m various writs described as earl of Surrey and Sussex,” 
the same style being also used b} lus grandson and successor, 
another John de Warenne (1286-1347), though it is not clear 
that either of these Warennes had any right to the Sussex title , 
the confusion having perhaps arisen through both counties 
being under the jurisdiction of one sheriff Tn an> case the earl- 
dom of Sussex, if vested in the )Ounger Warenne, rccerted to 
the Crown on his death without legitimate issue in 1347, when 
his estates devolved on his nephew Richard Fitzalan, earl of 
Arundel Since the death of the last eirl of the de Albmi line 
in 1243 the earldoms of Arundel and Sussex had been separate 
For nearly two hundred years, from 1347 to 1529, the title of 
earl of Sussex did not exist in the English peerage In 1529, 
however, it was conferred on Robert Radchffc, Radclyffe or 
Ratclyffc (c 1483-1 542), who had been made Vise ount Fitzw alter 
in 1525 Radcliffe was a sun of John Radrliffe, Baron Fitzwaltcr 
(c 1452-1496) and a grandson of Sir John Radcliffe of Attle- 
borough in Norfolk, who became Baron Fitzwalter by right of 
his wife Elizabeth The younger John Radchffc shared in the 
eonspirac) of Perkin Warbeck and was liehiaded for high treason 
m 1496 The attainder being rcctr^cd in 1506, his son Robert 
became Baron Fitzw liter in 1506 and was soon a prominent 
person at the court of Hcniy^ VIII In 1 529 he was created earl 

of Sussex and in 1540 he was appointed great chamberlain of 
England He died on the 26th of November 1542, when his 
son Heni^ (c 1506-1557) became the 2nd carl Henryks son, 
Ihomas Radcliffe (see below), became the 3rd earl Thomas was 
succeeded in 1583 by his brother Hcnry(r 1530-1 593), who served 
Elizabeth in Irclaiul His son Robert (c 1 569-1629), the 5th earl, 
was a soldier and a patron of men of letters When Robert s 
son Edward, the 6th earl (c 1552-1641), died, the title became 
extinct, but the baronv of Fitzwalter passed to the family of 
Mildm i}, which held it until 1756 when it fell into alxyanre 
In 1644 Thomas Sa\ile (c 1590-c 1659), son of John Savik, 
ist Baron SaMleof Pontcfriet (1566-1630), was created eail of 
Sussex Having been elected to the House of Commons as 
member for Yorkshire m 1624, SaMlc became an opponent of 
Wentworth, afterwards earl of Strafford, the rivalry between 
the ScimIcs and the \\ cntw^oi tlis having long been a feature 
of the history of Yorkshire, and, attaching himself to the duke 
of Buckingham, he was created Viscount Savilc of Castlebar 
in the peerage of Ireland in 1628, and two years later succeeded 
to his father’s English peerage His growing cnmit\ to Straf- 
ford led him into violent opposition to the go\ eminent as the 
earls power increased, and m 1640 he entered into correspon- 
dence with the Scots, to whom he sent a promise of support 
to whic h he forged the signatures of six peers He was appointed 
lord president of the council of the north m succession to Straf- 
ford, but after the fall of the latter he went over to the Rovalist 
part), in whose interest he exerted his influence m Yorkshire 
m a manner that brought upon him the displcasuie of the 
parliament in 1642 IIis efforts to exonerate himself led to his 
being suspected by the Ro\ allots, and to his arrest, while his 
residence. How ley Hall, was sacked b) Newcastle the RoyalI‘^l 
general Having been pardoned b) Charles, w horn Sav lie attended 
at Oxford, he was ere ited earl of Sussex m 1644, but his efforts 
to promote peace on terms distasteful to the king brought him 
again into disfa\our, and in 1645 he was imprisoned and accused 
of high treason Escaping from this charge on the ground of 
his privilege as a peer, he went to London and again ingratiated 
himself with the popular parl\ Intriguing simultaneous!) 
with both parties, he continued to play a double game with 
considerable skill, although he suffered imprisonment m 1645 
for accusing Holies and hitelocke of trcacherv in negotiations 
with the king, and was heavily fined After this he retired 
into private life at Howley Hall, where he died about 1659 
He was succeeded in the earldom of Sussex by his son James, 
on whose death without issue in 1671 the title became extinct 
It was revived in 1684 in favour of Thomas Lennard, 15th 
Baron Dacre, whose wife Ann (d 1722) was a daughter of the 
famous duchess of Cleveland b) King Charles II , and again 
became extinct at this nobleman’s death in 1715 The title 
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wdb next conferred in 1717 on Talbot Yelverton, and Viscount 
de Lon^iitvillc and i6th Baron Grc) de Ruthyn (c 1692-1731), 
from whom it desf ended to his two sons successive!) , becoming 
once n ore extinct on the death of the younger of these, Henry, 
3rd c arl of SuhscK of this creation, in 1799 

In 1801 Prime Augustus Frederick (1773-1843), the sixth son 
of George III , was created duke of Sussex Spending his early 
years ahioad, the prince was married in Rome in 1793 to Lady 
August * (d 1830), daughter of John Murray, 4th c arl of Dunmore 
The ccrcmon) was repeated in London and two children were 
born, but under the Royal Marriage Act of 1772 the Court of 
Arches dedared the union illegal The children took the name 
of d Este The son, Sir Augustus Frederick d’Estc ( 1 794-1848), 
became a colonel in the British armv In 1843 he claimed his 
father’s honours, but the House of Lords decided against him 
He died unmarried The daughter, Augusta Fmma (1801- 
1866), married Sir Thomas Wilde, afterwards Lord Truro 
Unlike his brothers the duke of Sussex was a man of liberal 
ideas, he fa\oured the abolition of the slave trade, the repeal 
of the corn laws, and the removal of the civil disabilities of 
Roman Catholics, Dissenters and Jews His second wife, 
Cecilia, widow of Sir George Buggin, was created duchess of 
In^ cmess in 1840 He died at Kensington Palace on the 
2i^t of April 1843 

The older title of earl of Sussex was revived in 1874 when 
It was conferred upon Prime Arthur, the third son of Queen 
Victoria, who at the same time was created duke of Connaught 
and Stratheam 

See G L C , Complete Pecraqe, s i ‘ Sussex," * Surrey," * \run- 
rlcl '* vols 1 and vu (London, rSi57-i8gC)) , Sir William I Higdale, TAtf 
Baronage of England (j^ondon, 1O75) For the carls of the Radclitte 
family see also Jolin btrype, Memo* lals of Thomas C rarnner (London, 
Annals of the Reformation (London, 1725), and Fcclestasinal 
Memortah (^ vols , London, 1721), P F Tytler, England under the 
R( /ew*? of Edward VI and Mar\ (2 vols , London 18)9), Calendars of 
Papers L etters and Papers of the Reign of Henry VIII For 
the ist earl of the Savile line see S R Gardiner, Hist of England y 
1O0J-J642 (10 vols , London, 1883-1884), and Hist of the Great Civil 
]\ at (^ vols , London, 1886-1891), and John Rushwortli, Historical 
Collections (8 vols , London, i()59-i7oi) 

SUSSEX, THOMAS RADCLYFFE [or Ratclyffe], 3RD Earl 
OF (c 1 5 25- 1 583), lord‘licu tenant of Ireland, eldest son of Henry, 
2nd earl of Sussex (ste Sussex, Earls of), by his first w'fe, 
Llizabeth, daughter of Thomas Howard, 2nd duke of Norfolk, 
\\\s bom about 1525, and after his father’s succession to the 
earldom in 1^42 was styled Viseount hitzwalter After serving 
in the arm) abroad, he was employed in 1551 in negotiating a 
marriage between Edward VI and a daughter of Henry II , 
king of France His prominence in the kingdom was shown by 
his inclusion among the signatories to the letters patent of the 
i6th of June 1553 settling the crown on Lady Jane Gre\ , 
but he nev crtheless won favour with Queen Mary, who employed 
him m arranging her marriage with Philip of Spam, and who 
raised him to the peerage as Baron Fitzwaltcr m August 1553 

Returning to England from a mission to the emperor Charles V 
in April 1 556, Fitzwalter was appointed lord deputy of Ireland 
The prevailing anarchy m Ireland, a country which, nominally 
subjeit to the English Crown, was torn by feuds among Us 
practuall) melt pendent native chieftains, rendered the task 
of the lord deputy one of no ordinary difficulty, a difficulty 
that was increased b) the ignorance of English statesmen con- 
cerning Ireland and Irish conditions, and b\ their incapacity to 
devise or to carry into execution any consistent and thorough- 
going policy for bringing the half-conquered island under an 
orderly system of administration The measures enjoined 
upon Fitzwalter b) the government m London comprised the 
reversal of the partial attempts that had been made during the 
short reign of I dward VI to promote Protestantism m Ireland, 
and the “ plantation b) English settlers of that part of the 
country then known as Offaly and Leix But before Fitzwalter 
could give his attention to such matters he found it necessary 
to mivke an expedition into ULter, which was being kept in a 
coni^nt state of disturbance by the Highland Scots from 
K ntvre and the Islands who were making settlements along 


the Antrim coast in the district known as the Glynnes (glens), 
and by the efforts of Shane O’Neill to convert into effective 
sovereignty the chieftainship of his clan which he had recentl) 
wrested from his father, (^onn, ist earl of Tyrone Having 
defeated 0 Neill and his allies the MacDonnells, the lord deput), 
who by^the death of his father m February 1557 became earl of 
Sussex, returned to Dublin, where he summoned a parliament 
in June of that year Statutes were passed declaring the legiti- 
macy of Queen Mary, reviving the laws for the suppression of 
heresy, forbidding the immigration of S( ots, and vesting in the 
Crown the territory comprised in what arc now the King’s Count) 
and Queen’s County, which were then so named after Philip 
and Mary respectively Having carried this legislation, Sussex 
endeavoured to give forcible effect to it, first by taking the field 
against Donough O’Conor, whom he failed to capture, and 
afterwards against Shane O’Neill, whose lands m Tyrone he 
ravaged, restoring to their nominal rights the Cirl of Tyrone 
and his reputed son Matthew O’Neill, baron of Dungannon 
(see O’Nfill) In June of the following year Sussex turned his 
attention to the west, where the head of the O’Briens had ousted 
his nephew Conor O’Brien, earl of Thomond, from his possessions, 
and refused to pay allegiance to the Crown, he forced Limerick 
to open its gates to him, restored Thomond, and procliimcd 
The O’Brien a traitor In the autumn of 1558 the continued 
inroads of the Scottish islanders in the Antrim glens called 
for drastic treatment b) the lord deput) Sussex laid waste 
Kmtyrc and some of the southern Hebridean isles, and land- 
ing at Camckfergus he fired and plundered the settlements of 
the Scots on the Antrim coast before returning to Dublin for 
Christmas 

In the metropolis the news reached him of the queen’s death 
Crossing to England, he took part in the ceremonial of Queen 
Elizabeth’s coronation in January 1559, and m the following 
July he returned to Ireland with a fresh commission, now as 
lord lieutenant, from the new queen, whose policy required him 
to come to terms if possible with the troublesome leaders of 
the O’Neills and the MacDonnells Shane O’Neill refused to 
meet Sussex without security for his safety, and ha\ mg estab- 
lished his power in Ulster he demanded terms of peace which 
Elizabeth was unwilling to grant Sussex faik d in his efforts to 
bring Shane to submission, either by open warfare or by a 
shamMul attempt to pru( urc the Irish chieftain’s assassination 
He was preparing for a fresh attempt when he was superseded 
by the earl of Kildare, who was commissioned by Elizabeth to 
open negotiations with O’Neill, the result of which was that 
the latter repaired to London and made formal submission to 
the queen Shane’s conduct on his return to Ireland was no 
less rebellious than before, and energetic measures against him 
became more imperative than ever Having obtained Fliza- 
beth’s sanction, Sussex conducted a campaign in the summer of 
1563 with Armagh as his temporal)^ headquarters, but except 
for some indecisive skirmishing and the seizure of manv of 
O’Nciirs cattle, the operations led to no result and left Shane 
O’Neill with his po\\er little diminished His continued failurt 
to effei t a purpose for the accomplishment of whu h he possessed 
inadequate resources led Sussex to pray for his recall from 
Ireland, and his wish was granted in May 1564 His govern- 
ment of Ireland hail not, however, been wholly without fruit 
Sussex was the first representative of the English Crown who 
enforced authority to any considerable extent beyond the 
limits of the Pale, the polic) of planting English settlers in 
Gffaly and Leix was caT*ried out b\ him m 1562 with a certain 
measure of success, and although he fell far short of estab- 
lishing English rule throughout any large part of Ireland, he 
made its influence felt m remote parts of the island, such as 
Thomond and the Clvnnes of Antrim, where the independence 
of the native septs had hitherto been subjected not even to 
nominal interference His letters from Ireland duplay a just 
conception of the problems with which he was confronted, and 
of the methods bv which their solution should be undertake^i, 
and his failure was due, not to lack of statesmanship or of 
executive capacity on his own part, but to the insufficiency 
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of the resources placed at his command and want of insight and 
persistence on the part of Elizabeth and her ministers 

On his return to England, Sussex, who before leaving Ireland 
had to endure the indignity of an inquiry into his administra- 
tion instigated b> his enemies, threw himself into opposition to 
the earl of Leicester, especially in regard to the suggested 
marriage between that nobleman the and queen He does 
not appear to have on that account incurred Elizabeth’s dis- 
pleasure, for in 1566 and the following year she employed him in 
negotiations for bringing about a different matrimonial alliance 
which he warmly supported, namely, the proposal that she 
should bestow her hand on the archduke Charles When this 
project fell to the ground Sussex returned from Vienna to 
London m March is68, and in July he appointed lord 
president of the north, a position which threw on him the 
respon^^ibilitv of dealing with the rebellion of the earls oi 
Northumberland and Westmorland in the following year The 
weakness of the force at his disposal rendered necessary at the 
outset a caution which engendered some suspicion of his loyalty , 
and this suspicion was increased b} the counsel of moderation 
which he urged upon the queen, but m he laid waste tht 
border, invaded Scotland, and raided the country round Dum- 
fries, reducing the rebel leaders to complete submission Tn 
July 1572 Sussex became lord chamberlain and he was hence- 
forth in frequent attendance on Queen Elizabeth, both m her 
progresses through the country and at court, until his death on 
the qtli of June 1583 

The earl of Sussex was one of the great nobles of the Eliza- 
bethan period Though his loyalty \\as questioned by his 
enemies, it was as unwavering as his patriotism He shone as a 
(ourtier, he excelled m diplomacy, he was a min of culti\ation 
and even of scholarship, a patron of literature and of the drama 
on the eve of its blossoming into the glorv it became soon after 
his death He was twice marriea first to Elizabeth, daughter 
of Thomas Wriothcslcy, earl of Southampton, and secondh 
to Frances, daughter of Sir William Sidney His second wife 
was the foundress of Sidney Sussex College at Cambridge, 
which she endowed by lier will, and whose name commemorate^ 
the father and the husband of the countess The earl left n«’> 
children, and at his death h’s titles passed to his brother Hcnr\ 
(see Sussex, Eari s of) 

See P F lytlcr, Lngland under iht Rtigni* of Edward \ 1 and Marv 
(2 vols , London, 18^19) Richard Bagwell, Ireland under the Tudor^ 
(3 volb , London, 1885-1890) Calendat of the Carew MS John 
Stow, Annates (I ondon, i6^j) , Ch irles Henry Cooper Aihenae canta 
brigienses, vol 1 (Cambridge, 1858), eoriLiiiung a biography of tiw 
earl of Sussex John Strype, Etcle:>tastical Memorials (Oxford, 1822) 
Sir Cuthbert Sharpe, Memortah of the Rebellion of j^ 6 g (London, 
1840), John Nichols, Pi ogra'^es and Public Processions of Queen 
Elizabeth (3 vols , London, 1823) , Sir Wilham Dugdele, The Baronage 
Of England {London 107 s) (R J M ) 

SUSSEX, a southern county of England, bounded N In 
Surrey, N E by Kent , S by the English Channel and W by 
Hampshire The area is 1459 2 sq m The extreme length 
from E to W IS 78 m , while the breadth never exceeds 28 ni , 
but the county is not wholly on the south wird slope, for in the 
middle northern district it contributes a small drainage area 
to the Thames basin, and tnc river Medway rises in it A line 
of hills known as the Forest Ridges forms the watershed Its 
direction is E S E from the northern part of the county to the 
coast at Fairlight Down east of Hastings, and it reaches a height 
of about 800 ft in the neighbourhood of Crow borough The 
salient physical feature of the counU , however, is the hill 
range called the South Downs (see Do\vns> Entering in the 
west, whore its summit is about 10 m from the sea, it runs east 
for some 50 m , gradually approaching the coast, and terminating 
m the bold promontory of Beach\ Head near Eastbourne The 
iverage height is about 1500 ft , though some summits exceed 
700, and Ditchhng Beacon is over 800 The portion of the coiinU 
north of the South Downs is called the Weald (gv) It was 
formerly covered with forest, and this part of the county is 
still well wooded About 1660 the total area under forest 
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cut to supply the furnaces of the ironworks which formed ar 
important industry in the county down to the 17th century 
and survived even until the early years of the 19th 

The rivers wholly within the county are small All rise ir 
the Forest Ridges, and all, except the R other, which form- 
part of the boundary with Kent, and falls into the sea belov 
Rye, breach the South Downs From east to west the\ are the 
Cuckmere, rising near Heathfield, the Ouse, Adur and Anin 
all rising in the district of St Leonard’s Forest, and having a 
their mouths the ports of Newhaven, Shoreham and Little 
hampton respectively The natural trench known as the Devil’ 
Dike IS a point greatly favoured by visitors from Brighton 
The coast-line is practically coextensive with the extreme breadtl 
of the county, and its character greatly vanes The sea ha 
done great damage by incursion at some points, and has recedei 
m others, within historic times Thus what is now marsh 
land or Levels ” round Pevensey was formerh an island 
studded bay In the east Wmchelsea and Rye, members o 
the Cinque Ports, and great medieval towns, are deprived o 
their standing, the one wholly and the other in part, since a lov 
flat tract interposes between their elevated sites where former!) 
was a navigable inlet Yet the total submergence of the sit< 
of Old Wmchelsea was effected in the 13th century The siti 
of the ancient (athedral of Selsey is a mile out at sea Betweei 
1292 and 1340 upwards of 5500 acres were submerged Ii 
the early part of tnc 14th century Pagham Harbour was formec 
by a sudden irruption of the sea, devastating 2700 acres, sinc( 
icclaimtd There is reason to believe that the whole coast 
line has subsequently been slightly raised These changes ar< 
leflected m the numerous alterations recorded m the cour e o 
certain of the rivers near their mouths Thus the Rother wa 
diverted by a great storm on the 12th of October 1250, befon 
which date it entered the sea 12 m to the east The out 
let of the Ouse was at Seaford until 1570, and that of th< 
\dur formerly shifted from year to year, ranging east an< 
west over a distance of 2 m Submerged forests are founc 
off the shore at various points Long stretches of firm sand 
and the mild climate of the coast, sheltered b> the hills fron 
north and east winds, have resulted in the growth of numerou 
w^atenng- places, of which the most popular are Brighton 
Hastings, E^stboume, Bexhill, Seaford Shoreham, Worthing 
I ittlchampton and Bognor 

Geology —The disposition of the rock formations of Sussex i‘ 
simpk Tilt South Do^^ns consist of chalk, which extends fronr 
Beachy Head by Seaford Brighton Lewes, Steyning and Goodnoot 
to the western bordtr The dip of the chalk is southerlv while a 
strong ( srarpment faces the north From the summit of tht Down' 
the hilly t ountry observed on the northern side is occupu d mainl): 
by the Hastings Beds and the Weald Clav at the foot of the escarj:) 
ment he the Gault and Upper Greensand, while bt tw ten tliest forma 
lions and the Wcaldcn rocks there is an ikvatcd ridge of grounc 
formed by the Lower Greensand On the southern side, narrow '^1 
Brighton but broadening westward, is a kvcl tract 8 m wide 11 
the peninsula of Sclsc> which owes its level charact( r to the actior 
of marine planation This tract is occupied partly by Chalk anc 
partly by Tertiary rocks, both much obscuitd by more recenl 
deposits On this side the chalk 1 ills are deeply notched by dr) 
valleys or coombs, which frequently end in cirques near the north 
VNard cscaqimcnt The present aspect of the strata has beer 
determined bv the broad east and west fold with its subordinate 
members, known as the Wealden anticline Only the southern and 
central portions of this anticline arc included in tnis country, at one 
time there is no doubt that the Chalk, Greensand and Gault covered 
the entire area in the form of an uplifted dome, but denudation has 
rt moved the Chalk and most of the other formations as far as the 
North Downs, exposing thereby the underlying Wraldcn Beds 
The oldest rocks thus brought to light along the crest of tiu anticline 
arc the Purbeck Beds, small patchess of shale and limestone with 
some important beds of gypsum, which lie north west of Battle 
A deep boring {1905 ft) at Netherfield, passed through Poitlandian 
Beds and Kimmeridgc Clay into Oxford Clay, but these do not appear 
an)rwhere at the surface Above the Purbeck Beds and covering all 
the north eastern portion of the county from the coast at BexiuU and 
Rye to Horsham, are sands and clays of the Lower Wealden 01 
Hastings Beds This includes the following local subdivisions, in 
isccndmg order the Fairlight Clay, Ashdown Sand, Wadhurst 
Clay, Lower Tunbndge Wells sand, Gnnstead Clay and Uppci 
Tunbridge Wells Sand (with Pilgate stone at the top and Cuckfield 
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on the ‘?outh and west of the Hastings Sands, it consists of bine and 
raottkd clays with thin sand layers and beds of hard limestone, 
t!n Sussex marble" with the she 11 s of Pa/Mif*na The Horsham Stone 
another local liard bed Isear Tilgatc tlie remains of Iguanodon 
Jia\c been found in this formation Bordering the outcrop of the 
We del CH> is the Lower (»reonsand, it appears a little north of 
r astboume and passes thence through Rmgmer Stomngton, 
Pulborough Petworth, Midhurst and Lmchmere It contains the 
feillowmg divisions in ascending order — the Atherfield Clay, Hythc 
Beds (sandy limestone, sandstone and chert), Sandgite Beds and 
Polkestone Reds The Eocene strat i lying south of the Downs and 
Wist of Brighton — with the exception of some outliers of Reading 
Beds near Sesaford — mclude the Woolwich and Reading Beds, 
I oneloii Clay (with hard ' Bognor Rock ''),the Bagshot and Brickle^- 
ham Beds tlie last named fe)rmT,tion is very fossihfcrous in the bay 
of thit name As alicidv mentioned, superficial deposits cover 
much of the low ground west of Rnghton, these include glicial 
deposits with large bonld rs raised beaches, bnek earth and gravels, 
marine and cstuanne, end thi interesting Coombe rock or Brighton 
]"lt])hant Bed, a eoaisc rubble of chalk waste formed late m the 
OKcial perioel, well exposed in the chfl at Black Rock east of 
Brighton, where it rests on a raised beach The natural gas of 
Heathhcld ee^mts from the l/>w er W ealden and Purbeck Beds The 
Wadhurst Clay was formerly an impeirtant source of irem ore 

Climate and Agruultun —The climate of the coast district is 
mild, equable and dry, while that of the Wealden shows greater 
extremes of temperature, and is rather wetter The mean daily 
range of te^mperature in the Weald is about halt as much again as 
on the ce>ast Ihe^ influence of the sea in moelifying the tt'mpcraturc 
of the coast district is spe.ci illy noticeable in the autumn months, 
when the temperature is highci than in the We. aid and other parts 
of England northwards The croast district is specialh suitable 
lor marke t gardens and for growing fnnt trees Ihe fig gardens of 
West Tarring are celebrated Alxnit stvtn tenths of the total area 
IS under cultnation, and ejf tins inarlv three fifths is in permanent 
p istiire Susse.x is still one of the be st-uex)dcd coiintie s in Engl ind 
The acrcige under grain crops shows a large decrease, nearly the 
whole of it IS occupied by oats and wheat The acreage under green 
crops IS mainly elevoteel to turnips and other fcx)d for cattle and to 
the supply of vegetables for the London marke. t The. growing of 
hops has not ke pt pace with that in the ne ighlxniring county of Kent 
Cattle arc kept in increasing numbers twth for brc'eding and for 
dairy pur]x>ses The South Downs afford cxcdlcnt pasture for 
sheep and Sussex is famed lor a special breed of black faced sheep 
The numbers, however, show a steady decrease Poultry farming is 
I vrgely carncel on in some parts The custom of borough English, 
by which land descends to the youngest son, provailcjd to an extra- 
ordinary degree m Sussex, and no fewer than 140 manors have been 
catalogued in which it was found Gavelkind tenure cxis ed in Rye, 
in the large manor of Brcde, and in Coustard manor (in Bicde pansh) 
Other Industries — The manufacturing industries are meagre 
Iho London Brighton & South Ceiast Railwiy Company has large 
works at Brighton At Heathficld m 1901 the development of the 
field of natural gas was begun by a private company The fisheries 
are of gre it importance, iiielu<ling cod, herrings, mackerel, sprats, 
plaice, soles turbot, shrimps, crabs, lobsters, oysters, mussels, 
cockles, whelks and periwinkles Bede records that St Wilfnd, 
when he visited the county in 681, taught tlie people the art of net- 
fishing At the time of the Dome*sday survey the fisheries were 
extensive, and no fewer than 285 salinae (saltworks) existed The 
customs of the Brighton fislurmen were redueed to writing in 1579 
Communications — Communications arc provided by the London 
Brighton A bouth Coast railway by lines from tlu north to St 
I eonards and Hastings, to Eastbourm , to Lewes and Newhaven, 
to Brighton to Shoreham, and to Arundel and Chichester, with 
numerous branches and a connecting line along the coast The 
South Eastern & Chatham railway serves Bexhill, St I conords and 
Histiugs with a coastal branch eastward by Rye Light railways 
run irom ChiehestcT to bclsey (Selscy railway) and from Roberts- 
bn Igc to Bodiam and Tentcrden (Rotlier Valley railway) There 
ai no good harbours, and none of the ports is of first importance ! 
tiom Ntwhaven, however, a large trade is carried on with France, 
md daily 'services of passenger steamers of tlie Brighton Railway 
( on'pany ply to Dieppe 

r opiilalion and Admimstration — The area of the ancient county 
IS 9^ ^ S87 acres, with a population m 1891 of 550,446 and in 1901 of 
()05 202 The earliest statement as to the population is made by 
Btd , who describes the county as containing in the year 681 land 
of 7000 families, allowing tin to a family (not an unreasonable 
estimate at that date), Hit total jHipulation would be 70,000 In 
lOg^ the county is stated to havr contamed 21,537 houses If j 
seven were allowed to a house at that date, the total population 
would be 150,759 It IS ciinous, therefore, to observe that m 1801 | 
the population was only 159,311 The decline of the Sussex iron 
w irks probably accounts for the small increase of population during 
sf \ oral centuries although after the massacre of St Bartholomew 
upwards of 1500 Huguenots landed at Rye, and in 1G85, after the 
R».vocation of itjic Edict of Nantes many more refugees were added 
to the county 


An act of Heniy VII (1504) directed that for convenience tlu 
county court should be hold at Lew'es as well as at Chichester, and 
this apparently gave rise to the division of Sussex into east and west 
parts, each of which is an administrative county East Sussex has 
an area of 528,807 acres and West Sussex of 403,602 acres Sussex 
includes the county boroughs of Brighton and Hastings East 
Sussex 4Con tains the municipal boroughs of Bexhill (pop 12,213), 
Brighton (123,478), Eastbourne (43,344) » Hastings (65,528), Hove 
(3f>,535), Lewes (11,249! and Rye (5900) The urban districts in 
this division are Battle (2996), Burgtss Hill (4888), Cuckfield (1813), 
East Gnnstead (6094), Haywards Heath (3717), Newhaven (0772) 
Portslade by-Sea (5217), Scaford (3355) and Uckfield (2895) In 
West Susst X the municipal boroughs are Arundel (2739), Chichester 
a city (12,244) and Worthing (20,015) Ihi urban districts arc 
Bognor (6180), Horsham (9446), LittU hampton (7363), Shoreham 
(3837) and Southvvick (3364) The ancient county, which is almost 
ontirclv in the diocese of Chichester, contains 377 ecclesiastical 
jiarishcs or districts, wholly or m part The total number of civil 
panshes is 338 Sussex is divided into the following parliamentarv 
divisions northern or East Gnnstead, eastern or Rye, southern 
or rastbourne, mid or Lewes, south western or Chichester, north 
western or Horsham, each returning one member, and contains the 
parliamcnUry boroughs of Brighton, returning two members, and 
Hastings, returning one 

History — Apart from conclusions to be drawn from pn 
histone remains, the history of Sussex begins in 477, when th< 
Saxons landed in the west of the county under ElU and hu 
three sons, and built up the kingdom of the South Saxons (see 
Sussex, Kingdom of, below) They took the Roman city of 
Regnum, which became Chichester, and drove the British 
westward, into the forest of Andre d Ihe Roman fortress of 
Andenda, the site of the castle of Pevensey, also fell to the 
Saxons Ella became the most influential of the contemporarv 
Saxon chiefs, and was, according to Bede, the first Bretwald.i 
After his time the kingdom of Sussex gradually declined, and 
fell entirely under the dominion of Wessex m 823 Interest- 
ing Saxon remains are found in numerous cemeteries, and 
sc«ittered burial-places along the south slopes of the Downs 
The cemetery on High Down hill, where weapons, ornaments 
and vessels of various kinds were found, and the Chanctonbury 
hoard of coins are among the most noticeable relics A com 
of Offa of Mercia, found at Beddingham, recalls the charter 
of Archbishop W ilfrcd in 82^5, in which OfiFa’s connexion with the 
monastery^ in that place is recorded From 895 Sussex suffered 
from constant raids by the Danes, till the accession of Canub , 
after which arose the two great rival forces of the house of 
Godwinc and of the Norman'* Godwine was probably a nati ye 
of Sussex, and by^ the end of the ( onfessc^r’s reign a third jiart 
of the county was in the hands of his family Norman influence 
was already strong in Sussex before the Conquest, the liarbours 
of Hastings, Rye, Winchelsea and Stcyning being m the power 
of the Norman abbey of Fecamp, yvhilc the Norman chaplain 
of Edward the Confessor, Osbern, afterwards bishop of Exeter, 
held the estate of Bosham 

The county was of great importance to the Normans, Hastings 
and Pevensey being on the most direct route for Normandy 
William was accordingly careful to secure the lines of com- 
munication with London by placing the lands m the hands of 
men bound by close tics to himself, such as his half-brother, 
the count of Mortain, who held Pevensey, and his son-in-law, 
William de Warenne, who held Lewes With the exception 
of lands held by the Church and the Crown, the five rapes of 
Sussex were held by these and three other Norman tenants in 
chief William de Braose, the count of Lu, and Roger, earl of 
Montgomery, who held respectively Bramber, Hastings and 
Arundel The honor of Battle was afterwards made into a 
rape by the Conqueror, and provides one of the arguments in 
favour of the theory of the Norman origin of these unique 
divisions of the county The county was divided into five 
(afterwards six) strips, running north and south, and haying 
each a town of military, commercial and maritime importance 
These were the rapes, and each had its sheriff, m addition to 
the sheriff of the whole county Whether the origin of the 
rapes, as districts, is to be found m the Icelandic territorial 
division hreppr (rejected m the New English Dictionary), or in 
the Saxon rap, a rope, or is of Norman origin, as lordships 
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thc) undoubtedlv owed their existence to the Normans The 
holdings — which had been scattered under the Saxons, so that 
one man's holding might be m more than one rape — were now 
determined, not by the manors in which they lay, but by the 
borders of the rape Another peculiarity of the division of 
land m Sussex is that, apparently, each hide of land ha^ eight 
instead of the usual four virgates 

The county boundary was long and somewhat indeterminate 
on the north, owing to the dense forest of Andredsweald, which 
was uninhabited till the nth century Evidence of this is 
seen in Domesday Book by the survey of Worth and Lx)ds worth 
under Surrey, and also by the fact that as late as 1834 the pre- 
sent parishes of north and south Amersham in Sussex were part 
of Hampshire At the time of the Domesday Survey Sussex 
contained sixty hundreds, which have been little altered since 
A few have been split up into two or three, making seventy- 
three in all, and the names of some have changed, owing prob- 
ably to the meeting-place of the hundred court having been 
altered These courts were in private hands in Sussex, either 
of thc Church, or of great barons and local lor( 5 s The county 
( ourt was held at Lewes and Shoreham until the Great Inquest, 
A\hen it was moved to Chichester After several changes the 
act of 1 504 arranged for it to be held alternately at Lewes and 
Chichester There was no gaol in thc county until 1487, that 
at Guildford being used in common h) Surrey and Sussex, 
which were under one sheriff until 1567 

Private jurisdictions, both ecclesiastical and lay, played a 
large part in the county The chief ecclesiastical franchises 
w ere those of thc art hbishop of Canterbury, of the bishop of 
Chichester, of thc Saxon foundation of Bosham, where Bishop 
Wilfred had found the onl> gleam of C hristianity in the county, 
and of the votive abbey of Battle, founded by the Conqueror 
This abbey possessed, besides land in many other counties, the 
“ Lowy of Battle,” a district extending for 3 m round 
thc iibbey The see of Chichester was co-extensive with the 
county, and has altered little It is one of the oldest bishoprics, 
having been founded by Wilfred at Selsey, the scat was re- 
moved to Chi( hester by William I Among the lay franchises, 
the most noticeable are those of the Cinque Ports and of thc 
honor of Pevensey, named the honor of the Eagle from the 
lords of L’Aigle or Aguila 

Sussex, from its position, was constantly the scene of pre- 
parations for invasion, and was often concerned m rebellions 
Pevensey and Arundel play a great part in rebellions and 
forfeiture during the troubled times of the early Norman kings 
In the barons’ wars thc county was a good centre for thc king s 
forces, Lewes being in the hands of thc king’s brothcr-in-law, 
John de Warenne, carl of Surrey, Pevensey and Hastings m 
those oI his unde, Peter of Savoy Ihc forces of the king and 
of De Montfort met at Lewes, where the famous battle and 
“ Mise of Lewes ” took place Thc corrupt and burdensome 
administration of the county during the 13th and 14th centuries, 
combined with the constant passage of troops for the French 
wars «md the devastating plagues of thc 14th century, were 
the causes of such rebellions as thc Peasants^ Rising of 1381 and 
Jack Cade’s Rebellion m 1450 In the former Lewes Castle 
was taken, and in the latter we find such men engaged as the 
abbot of Battle and the prior of Lewes During Elizabeth’s 
reign there was again constant levying of troops for warfare in 
Flanders and thc Low Countries, and preparations for defence 
against Spam The sympathies of the county were divided 
during the Civil War, Arundel and Chichester being held for the 
king, I ewes and the Cinque Ports for the parliament Chichester 
and Arundel were besieged by Waller, and the Roundheads 
gamed a strong hold on the county, in spite of the loyalty of 
Sir Fdward Ford, sheriff of Sussex A Royalist gathering m the 
west of the county in 1645 caused preparations for resistance 
at Chichester, of which Algernon Sidney was governor In 
the s imc year the ( lubmen ” rose and endeavoured to compel 
the armies to come to terms Little active part in the national 
history fell to Sussex from that time till the French Revolution, 
when numbers of \olunteers were raised m defence At the 
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outbreak of war with France in 1793 a camp was formed at 
Brighton, and at Eastbourne m 1803, when the famous Martello 
towers were erected 

The parliamentary history of the county began in 1290, 
for which year we have the first extant return of knights of the 
shire for this county, Henry Hussey and William de Etchingham, 
representatives of two well-known Sussex families, being elected 
Drastic reformation was effected by the Redistribution Act of 
1832, when Bramber, East Gnnstcad, Seaford, Steymng and 
Winchelsea were disfranchised after returning two members 
each, the first being classed among the worst of the “ rotten ” 
boroughs Before 1832 two members each had been returned 
also by Arundel, Chichester, Hastings, Horsham, Lewes, Mid- 
hurst, New Shoreham (with the rape of Bramber) and Rye 
Arundel, Horsham, Midhurst and Rye were each deprived of a 
member m 1832, Chichester and Lewes in 1867, and Hastings 
in 1885 Arundel was disfranchised in 1868, and Chichester, 
Horsham, Midhurst, New Shoreham and Rye in 1885 In 
the 1 8th century the duke of Newcastle was all-powerful in the 
county, where the Pelham family had been settled from the time 
of Edward I , the earl of Chu hester being the present repre- 
sentative of the family Among the oldest county families of 
Sussex may l^e mentioned thc Ashbumhams of Ashburnham, 
the Gages of Firle and the Barttelots of Stopham 

'fhe industries of Sussex, now mainly agricultural, were once 
varied Among those noted in thc Domesday Survey were the 
herring fisheries, the saltpans of the coast and the wool trade, 
the Southdown sheep being noted for their wool, at home 
and abroad, as carl> as the 13th century The iron mines of 
the county, though not mentioned in Domesday, are known to 
have been worked by thc Romans, and thc smelting and forg- 
ing of iron was the great industry of the Weald from the 13th 
to the 18th centur} , the first mention of the trade in the county 
being m 1266 In the 15th ctntury ordnance for the govern- 
ment was made here Some old banded guns with the name 
of a Sussex mal cr on thtm ma> be seen at the Tower of 
London Thc first cast-iron cannon made m England came 
from Buxted m vSussex, find were made by one Ralph Hogge, 
whose device can be seen on a house in Buxted The large 
supply of wood in the county made it a favourable centre for 
the industry, all smelting being done with charcoal till the 
middle of the i8th eentur} In the time of Henry VIII the 
destruction of the forest for fuel began to arouse attention, and 
enactments for the preservation of timber increased from thi'^ 
time forvxard, till the use of pit-coal for smelting was perfected, 
when the industry moved to districts where coal was to be 
found Camden, Ihomas huller, and Drayton in his Polyolbton 
refer to the busy and noisy Weald district, and lament the 
destruction of the trees The glass-making industry, which 
had flourished at Chiddingfold in Surrey, and at Wesborough 
Green, Loxwood and Pet worth in Sussex, was destroyed b\ 
the prohibition of the use of wood fuel in 1615 The timber 
trade had been one of the most considerable in early times, 
the Sussex oak being considered the finest shipbuilding timber 
Among the smaller industries weavmg and fulling were also to 
be found, Chichester having been noted for its cloth, also for 
malt and needles 

AnUquiUes — Prom early limes castles guarded three impor- 
tant entries from the coast through the South Downs into the 
interior provided by the valleys of the Ouse, the Adur and the 
Arun These are respectively at Lewes, Bramber and Arundel 
The rums of the first two, though imposing, do not compare in 
grandeur with the third, which is still the seat of the dukes of 
Norfolk More famous than these are the massive remains, 
in part Norman but mainly of the 13th century, of the strong- 
hold of Pevensey, within the walls of Roman Andenda Other 
rums are those of the finely situated Hastings Castle, the 
Norman remains at Knepp near West Grinstead, the 
picturesque and remarkably perfect moated fortress of Bodiam, 
of the 14th century, and Hurstmonceaux Castle, a beautiful 
15th century building of brick Specimens of ancient domestu 
architecture are fairly numerous, such are the remnants of old 
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palaces of the archbishops of Canterburj^ at Mayfield and West 
Tamng, Amberley Castle, a residence until the i6th century 
of the bishops of ChichwSter, and the Elizabethan mansions of 
Parham and of Danny at Hurstpierpomt There are many 
fine residences dating from the i8th century or later, Goodwood 
IS perhaps the most famous Here and elsewhere are fine 
collections of paintings, though the county suffered a loss m 
this respect through the partial destruction by fire of the modem 
castle of Knepp m 1904 

Monastic remains are few and generally slight The rums 
of Bayham Abbey near Tunbridge \\ ells, and of Battle Abbey, 
may be noticed There are numerous churches, however, 
of great mterest and beautv Of those in the towns may be 
mentioned the cathedral of Chichester, the churches of Shorehiun 
and Rye, and the mother church of Worthing at Broadwater 
Constmction of pre -Norman date is seen in the churches of 
Bosham, Sompting and, most notably, \Vorth There is 
\ery nch Norman work of various dates in the church of St 
Nicholas, Steynmg Several perfect specimens of small Early I 
English churches are found, as at West iarring, and at Climpmg 
near Littlehampton Perhaps the most interesting church m 
the county is the magnificc nt Decorated fragment at Winchelsea, 
another notcworth> church of this period is at Etchingham, I 
near the eastern border The church of St Denis, Midhurst, 
IS mainly Perpendicular, but this st\lc is not otherwise pre- 
dominant The large church at Pletching, of vaiious styles, 
contains the tomb of Gibbon the historian At Cow fold, south- 
east of Horsham, is a great Carthusian monastery, founded m 
1877 I he iron memorial slabs occurring in several churches 
recall the period of the iron industry m Sussex 

Dialect - A large number of Saxon words are retained and 
pronounced in the old style, thus %aie becomes gt at Ihc httcr 
a IS very broad iii ill wouls, 'is if followed b> and in fact con^ 
verts words of one syllable into words of two, as jaus (face), tad^t 
(taste), &c Agiin, a befoie double d bceoincs av, as avdtr and 
larder for adder and ladder, ox is Ukc a long /, as spile (spoil), tutmeni 
(ointment) an e is subsiitutoil for a in such wouls as rag, flag, Ac 
The French lefugees in thi i()lh a I 17th eenturies introduced many 
words which are still in use 1 hus a Sussex woman when unpre- 
pared to receive visitors says she is in dishabille (d6shabille, undress), 
if her child is unwell, it looks pektd (piqu6), if fretful, is a little petev'- 
grievous (petit grief), she cooks with a broach (brochc, a spit), and 
talks of coasts (coste, O Fr ) or ribs of meal, 

Authorities — See T W Hor'^field, Hidorv, Antiquitte<: and 
Topography of Sus^tx (Lewes, 1835), J Dallaway, History of the 
WesUrnDtitsionof Sussex M A Ixtwi.r, History 

of Sussex (Lewes, 1870), Churches of bussex (Brighton, 1872) and 
Worthies of Sussex (Lewes, 1^05) Sussex Archaeological Society's 
Collections, W E Baxter, Doyncsilav Book for Sussex (Lewes, 
1870) , Sawyer, Sus'scx Natural History and Bolhlore (Brighton, 

1 83 3), Sussex Dialect (Brighton, 1884) and Sussex Songs and Music 
(Brighton, 1885), A J C Hare, Su'isex (London, 1891) 

SUSSEX, KINGDOM OF Seaxe, t e the South Saxons), 
3ne of the kingdoms of Anglo-Saxon Britain, the boundaries 
3f which comcidcd in general with those of the modem county 
>£ Sussex A large part of that district, however, was covered 
in early times by the forest called Andre d According to the 

traditional account given m the Anglo-Saxon Chronicle, it was 
in 477 that a certain ElU {/TWo) led the invaders ashore at a 
'ilaie called Cymenes ora and defeated the inhabitants A 
further battle at a place called Mcarcredes bume is recorded 
mder the year 485, and in the ann A for 491 we read that FIH 
ind Cissi his son sacked Andenda and slew all the inhabitants 
Ella 13 the first ki ig of the invading r.*(e whom Bede describes 
is exercising supremacy over his fellows, and we may probably 
regard him as an historical person, though little weight can be 
ittached to the dates gi\ cn by the Chronicle 
The history of Sussex now becomes a blank until 607, in which 
year CeolwuU of Wessex is found fightmg against the South 
saxons In 681 Wilfrid of York, on his expulsion from North- 
jmbria b> Ecgfnth, retired into Sussex, where he rei named 
jntil 686 converting its pagan inhabitants According to 
Bede, iEthelwald, king of Sussex, had been previously baptized 
in Mercia at the suggestion of Wulfhere, who presented him 
with the Isle of Wight and the district about the Meon After 
Wilfrid’s exertions m relieving a famine which occurred m 


Sussex the king granted to him eighty-seven hides m and 
near the peninsula of Selsey which, with a lapse until 709 after 
Wilfrid’s retirement, remained the seat of the South Saxon 
bishopric until the Norman Conquest Shortly afterwards, 
however, iEthelwald was slam and his kingdom ravaged by 
the exiled West Saxon prince Ceadwalla The latter was 
eventually expelled by two princes named Berhthiin and 
Andhun, who thereupon assumed the government of the king- 
dom In 686 the South Saxpns attacked Hlothhere, king ot 
Kent, m support of his nephew Eadnc, but soon afterwards 
Berhthun was killed and the kingdom subjugated for a time 
by Ceadwalla, who had now become king of Wessex 

Of the later South Saxon kings we have little knowledge 
except from occasional charters In 692 a grant is made by 
a king called Nothdm to his sister, which is witnessed by two 
other kings called Nunna and “ Uuattus ” Nunna is probably 
to be identified with Nun, described in the Chronicle as the 
kinsman of Ine of Wessex who fought with him against Gcrent, 
king of the West Welsh, in 710 Wording to Bede Sussex 
was subject to Ino for a number of years A grant, dated by 
Birch about 725, is made by Nunna to Eadbcrht, bishop of 
Selsey, and to this too “ Uuattus ” appears as a witness In 
722 we find Ine of Wessex at war with the South Saxons, 
apparently beiause they were supporting a certain Aldbryht, 
probably an cxde from Wessex An undated grant is made bv 
Nunna about this time, which is witnessed by a King ^EthelLcrht 
After this we hear nothing more until shortly before 765, a hen 
grant of land is made by a king named Aldwulf with two othei 
kings, Aelfwalcl and Osku , as witnesses In 765 tmd 770 grant 
are made by a King Osmund, the latter of which is w itnessed by 
Offa of Mercia Offa also appears as witness to two charters 
of an iEtlielbcrbt, king of the South Saxons, and in 772 he grants 
land himself in Sussex, with Oswald, dux of the South Saxons, 
as a w itness It is prolvhle that about this time Offa definitely 
annexed the kingdom of Sussex, as several persons, Osmuncl, 
Ai/lfwald and Oslac, who had preMously used the royal title, 
now sign with that of dm In 825 the South Saxons submitted 
to Ecgbcrht, and from this time they remained subject to the 
West Saxon dynasty The earldom of Sussex seems later to 

have been held sometimes with that of Kent 

% 

Authorities — Anglo-Saxon Chronicle pp 4^0 477, 485 491 
607, 722, 72s, 823 827 (ed I2arlc and Plummer, Oxlord, 189Q), BtfU , 
Histona Ecclesiastica, 1 15 11 5, j\ 13, 15, lO 20, v 18, 19, 2^ 
(cd C Phimnur, Oxfoid, i89(>), W dt G Birch, Carlularium 
Saxonicum, Nos 78, 14 145, 197, 198, 206, 208, 211, 212 1334 

(London, 1885-1893) (] (» M B) 

SUTHERLAND, EARLS AND DUKES OF The first carl of 
Sutherland was a lertam William (d 1284), wIiosl fathtr, Hugh 
Freskm (d 1204), ai rjuircd the district of Sutherland about 
1197 Probably about 1230 William was created earl of Suther- 
land Ills descendant William, the 4th earl (d 1370), was a 
person of some importance in the history of Scotland he married 
Margarci^ (d 1358), daughter of King Robert Bruce Hi> 
descendant John, the 9th earl, a man of weak intellect, died 
unmarried m 1514 

John’s sister Flizabcth (d 1535) married ^dam Gordon 
(d 1537), a younger son of George Gordon, 2nd earl of Huntly 
and a grandson of King James I , and before 1516 Gordon be- 
came earl of Sutherlancl by right of his wife lie was succeeded 
by his grandson John {c the 2nd carl of his line, 

who played his part in the turbulent politics of the time and 
was poisoned at the instigation of George Sinclair, 4th earl of 
Caithness His great-grandson John, the 5th earl (1609-1663), 
was a strong Covenanter, being called bv his associates “ the 
good Earl John”, he fought against Montrose at Auldearn, 
but afterwards he rendered good service to Charles II John 
Gordon {c 1660-1733), who became the seventh carl m 1705, 
supported the revolution of 1688 and was a commissioner for 
the union of England and Scotland He was a Scottish reprt 
sentative peer in four parliaments, president of the board of 
trade and manufactures, and lord-lieutenant of the eight northern 
counties of Scotland He was active in putting down the rising 
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of 1715 This earl, who took the name of Sutherland instead 
of that of Gordon, was succeeded by his grandson William 
(c 1708-1750), a representative peer, who helped to suppress the 
rebellion of 1745 William, the next earl, died without male 
issue in 1766 This earl’s daughter Elizabeth (i765-i83()) 
claimed the peerage, and although her title thereto was con- 
tested by Sir Robert Gordon, bart , a descendant of tne first 
Gordon earl, it was confirmed by the House of Lords in 1771 

Established in the possession of the title and the vast estates 
of the earldom, the countess of Sutherland was married in 1785 
to George Granville Leveson-Gower (1758-1833), who succeeded 
his father as second marquess of St^ord in 1803 In addition 
to the estates of the marquessate of Stafford, I eveson-Gower 
inherited the Bridgcw^ater Canal and estates from his maternal 
uncle, hrancis Egerton, 2nd duke of Bridgewater, and these 
properties, together with his wife’s estates, which included 
almost the whole of the county of Sutherland, made him a 
“ leviathan of wealth,” as he is called by Charles Greville 
In 1833 he was created duke of Sutherland Leveson-Gower 
was a member of parliament from 1778 to 1784 and again from 
1787 to 1798 and was British ambassador in Pans from 1790 
to 1792 From 1799 to 1810 he was joint postmaster-general 
He was a collector of paintings, and purchased Stafford House, 
still the London residence of the dukes of Sutherland As a 
landlord he greatlv improved his estates in Staffordshire and 
Shropshire and then turned his attention to those of his wife in 
Sutherlandshire He was responsible for the construction of 
about 450 m of road and of many bridges, but his policy of 
removing a large number of his tenants from the interior to the 
coast aroused bitterness and criticism However, he reduced 
rents and brought thousands of acres into cultivation He 
died at Dunrobin Castle on the 5th of July 1833 

His elder son, George Granville (1786-1861), became the 2nd 
duke, but the valuable Bridgewater estates passed to his younger 
son, Lord Francis Leveson-Gower, who was created earl of 
Ellesmere in 1846 The 2nd duke’s wife, Harriet Elizabeth 
Georgiana (1806-1868), a daughter of George Howard, 6th earl 
of Carlisle, was one of Queen Victoria’s most intimate friends 
She was mistress of the robes to the queen, whose refusal to 
part with her in 1839 led to a ministerial crisis Some of her 
letters arc published m Stafford Home Lttlers, edited bv her son 
Lord Ronald Gower (1891) 

George Granville William, the 3rd duke (1828-1892), spent 
large sums in improving his estates His wife Anne (1829-1888), 
daughter of John Hay Mackenzie, was created countess of 
Cromartie in 1861, and the earldom descended to her second son 
Francis (1852-1893) When he died without sons the earldom 
fell into abeyance, but this was terminated in 1895 in favour of 
his daughter Sibell I ilian (b 1878), the author of The Days 
of btre and other books 

In 1892 Cromartie Leveson-Gower (b 1851), who had been 
M P for Sutherlandshire, became 4th duke of Sutherland 
His wife, Millieent Fanny, daughter of the 4th earl of Rossi yn, 
biiame well known m literary as well as in social and phil- 
anthropic circles 

bee Sir Robert Gordon and George Gordon, Genealogical History 
of the harldom of Sutherland (E<lmburgh, 1813), and also the article 
Sr\FFORD, Paris and Marouesses of 

SUTHERLANDSHIRE, a northern countv of Scotland, 
bounded N and W by the Atlanta , E by Caithness, S E by 
the North Sea and S by the shire of Ross and Cromart> 
It has an area of 1,297,846 acres or 2,028 sq m , being the fifth 
largest shire in Scotland The western and northern shores 
are much indented and terminate at many points in precipices 
and rugged headlands The mountains arc distmguishecl by 
grandeur of outline Ben More Assynt (3273 ft) is the highest 
m the shire, and next to it in height is Ben Clibreck (3154) 
Ben Hope (Icelandic hdp, haven, 3040), in the north, is noted 
as the only place in Great Britain where the Alpine Alsine 
rubella is found, and also for its fauna, ptarmigan being common, 
and even the wild cat and golden eagle occurring at rare intervals 
Other lofty hills include Foinaven (wart mountain, 2980) in 


the north-west, Ben Hee (2864), the highest point in Reav 
Forest, the serrated ridge of Quinag (2653) and Glasven (2541) 
north, and the cone of Canisp (2779) south of Loch Assynt, 
the precipitous Cam Stackie (2630) in Durness, Ben Arkle 
(2580) and Ben Stack (2364), frowning above loch Stack, 
the fantastic peaks of Ben Loyal (the hill of the young calves, 
or deer, 2504) in Tongue, and Suilven (2399) The greater 
part of the mountainous region consists of wild and desolate 
moorlands The chief river is the Oykell, which, rising in 
Conivcall (3234), a peak of Ben More, flows south and then 
south-east for 33 m to Dornoch Firth, forming the major part 
of the southern boundarv of the shire Its principal left-hand 
tributaries are the Shin and Casslcy Other rivers flowing to 
Dornoch Firth are the Helmsdale (22 m ), issuing from Loch 
an Ruathair, the Brora (28 m ), rising in Mt Uaran and pre- 
serving m Its name (bridge river) the fact that its bridge was 
once the only important one in the county, and the Fleet (17) 
the head of the estuary of which was embanked for 1000 yds 
in 1813 by Thomas Telford, whereby a considerable tract of nch 
alluvial land was reclaimed from the sea The longest rivers flow- 
ing to the north coast are the Dionard (14) to Kvle of Durness, 
the Naver (17) to Torrisdale Bay, and the Halladale (22), rising 
m Knockfin on the borders of ( aithness and entering the sea to 
the east of Portskerr> Much of the surface in the district of 
Assynt is honeycombed with lakes and tarns, but the only 
large lake is Loch Assynt, which is bj m long, lies 215 ft above 
the sea, has a drainage area of 43 sq m , and a greatest depth 
of 282 ft , and empties into the sea by the Inver Other lakes 
are I oeh Crocach, little more than i m long by ^ m wide, m 
which the ratio of the area of islands to the total area of the loch 
IS greater than in anv other British lake. Loch Shin (17 m long). 
Loch Loyal (4 m), I^ch Hope (6 m), I och Naver (6 m ), 
and Loch More (4 m) The principal inlets of the sea are, 
on the north coast, Kvle of Tongue — on the east shore of 
which stands Tongue House, once the property of the Reay 
family, now a seat of the duke of Sutherland — Loch Eriboll 
and Kyle of Durness, on the wist, Loths Inehard, Laxford 
(salmon fjord), Cairnbawn, Glendhu, Glencoul, Eddrachilis 
Bay and Loch Inver, and, on the south-east, I och Fleet There 
are many waterfalls in the county Those of Lscuallin, near 
the head of Glencoul, are among the finest in Great Britain 
There are three principal capes — Strathy Point on the north, 
Cape Wrath at the extreme north-west, and Ru Stoer, near 
which IS the Old Man of Stoer, a detached pillar of rock about 
250 ft high On its seaward face Cape Wrath (a corruption of 
the Icelandic hvarfy turning-point) rises in precipitous cliffs 
to a height of 300 ft The gneiss rocks are scored with pink 
granite Sunken reefs keep the sea almost always in tumult 
Of the larger islands Handa, usually visited from Srourie on 
the west coast, has magnificent cliff scenery, distinguished for its 
beautiful coloration, its caverns and the richness and variety 
of the bird life, especially on the north-west, where the Torri- 
donian sandstone rocks arc p6 ft high The cave of Smoo 
(Icelandic smuga, hole same root as smuggle) on the north 
coast, I m east of Durness, is the most famous cavern in the 
shire, it consists of three chambers hollowed out of the lime- 
stone, the entrance hall, 33 ft high and 203 ft long, is separated 
from the inner chamber, 70 ft long bv 30 ft WKle, by a ledge of 
rock beneath which pours a streim that descends as a cataract 
from a hole in the roof, 80 ft above Behind the waterfall is 
the third chamber, 120 ft long bv 8 ft wide, which can only be 
seen by artificial light 

Geology — A very irrcgulai line from Loch Frilx)!! on tlie north 
coast to the neighbourhood of Gromalt near the southern boundary 
separates the two rock gioups that form the foundation of the niajoi 
portion of the county On the western side of this hne art the 
ancitnt gneisses and schists (the Lcwisian gneiss), these are pene 
trated by innumerable basic and acid dikes which generally have a 
north west to south-east trend On tht eastern side of the lino, 
occupying tlic whole of the remaining orc^ except the eastern fringe 
of the county, is a younger senes of metamorphic rocks, the Moine 
schists Resting with marked uneonformabihty upon the old 
gneiss near Cape Wrath, at Ru Stoer, Quinag, Canisp and Suilven arc 
the dtvrk red conglomerates, breccias and sandstones of Torndonian 
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age Cambnan rocks succeed the Tomdonian, again with strong 
uncxjnfoimity, they aro rcpicsented in asceudi^ order by (i) false 
bedded quartzite, (2) quartzite with annelid burrows, the pipe 
rock/* (3) the fucoid beds witli Olenellus band, (4) serpuhte 
grit, (5) Durness limestone and dolomite and their marmonzed 
(quivalents The white quartzite that has been left as a cap on 
such dark Torndonian hills as Quinag and Canisp forms a strikmg 
feature in the landscape These Cambrian rocks occupy a very 
irregular bdt along the line above mentioned, the broadest tract 
IS in the neighbourhood of Loch Assynt, another large area hes 
about the southern end of Ix>ch Kriboll and the Durness limestone 
IS extensively developed near the loch of that name Along the belt 
of Cambrian rocks there is abundant evidence of crustal deformation 
on the most extensive scale, one after another great shces of rock, 
often miles in extent, h ivc been sheared off and pushed forward 
by thrusts from a south-easterly direction, so that in several places 
it IS possible to find tlu Lcwisian gneiss dragged up and carried 
forward right on to the Cambrian, m the Durness district the eastern 
schists have been so tr mspiortcd from i dist incc of 10 m The most 
striking of the planes of thrusting is that known as the Momo, 
others of groat magnitude oceur to the west of it, such as tliose by 
Glencoul and Ben More Massc's of granite appear in the eastern 
schists on the county bound iry by Stratli Halladalc, at Ben Laoghal, 
Ben Stomino and east of L urg The Old Red Sandstone forms some 
elevated ground around Dornoch and C^olspie, and patches occur at 
Portskerra and elsewhere A narrow strip of Mesozoic strata hes 
along the coast from Golspu Burn to Urd J nassic marts are seen 
m the Golspie stream, tliese are succeeded northwards, near Dun- 
robin Castle, by Ivias, then by Great Oolite, with the Brora co il, 
followed by Oxfordian, Corallian and Kimtridgian Ixds Evidence 
of ice action is everywhere apparent, the striations show that the 
ice travelled towards the north-west anil nortli, and from the eastern 
part of tlie county, towards Moray Firth 

Utmate and Agt tculture — The rainf ill vants greatly, being lowest 
on the south-east and highest in the mountainous hinterland of the 
west, with an annual mean of 4 ^ 7 in The average ttmperature for 
the year is 47® F , for January 3S 5® F , for July 50 5® F Only onc- 
fortieth of the tohil art i is under cultivation, the shire lanking 
lowest in Scotland in this rospi ct The grt it mass of the surface is 
grazing ground and door forest The best land adjoins Dornoch 
Firth, where farming is in an advanced condition, but there are fer- 
tile fiatchcs along the river v illcys \t the beginning of the 19th 
century the crofters occupied almost tvery cultivible spot, and 
were more numerous than the soil could supiiort T he first duke of | 
Suthcrlind (then martjuis of Stafford) adopted a policy of wholesale 
clearance Between 18 ii and 1820 fifUen thousand puisants were 
evicteil from their holdings in tlic ulterior and transit rred to the 
coast The duke incurred great obloquy, but persisb d in his re 
forms, w Inch included reduction of rent, improvement in the well- 
being of the people, reclamation of thousands of acres, and abolition 
of the tacksman or middleman, so that tenants should hold directly 
of himself He also did much to open up ttie shire generally Be- 
tween 1812 — when tliere was only one bridge and no road in Sutlier- 
land — and 1832, he bore half the cost, the government contributing 
the rest of constructing 450 m of road 134 bridges, some of con- 
siderable size, and the iron budge at Bonar of 150 ft span The 
3rd duke (1828-1892) earned out a large plan of reclamation 
Attempts h ivc been made to repeoplc some of the gli ns (Strath- 
naver, for example) di populated by the clearances Crofters still 
largely predominate, nearly two-thirds of the holdings being under 
5 acres — the highest proportion m Scotland The chii f gram crops 
are oats and barley, the chief green crops turnips (including swedes) 
and potatoes The raising of hvestoek is the shiple business of tlu 
county The sheep are mostly Clu viots, the cattk West Highland, 
shorthorn and crossbred Horses — pnncipally ponies, though 

Clydesdales aro used on the bigger farms — ire almost wholly kq;)t 
for agricultural purposes, and pigs are also reared The deer forests 
belonging to the duke of Sutnerland .ire keay, 64,600 acres, Ben 
Armine and Coirna-fcaru, 35,840, Glen Canisp, 34,^90, and Dun- 
robin, 12,180 — in all 1 17,110 acres, or more than one-ninth of the 
whole area Excepting the south-east coast, the valley of the Shin, 
and a considerable portion of Strath Oykell, there are very few 
distncts under wood 

Other Indu^trteh — Next to agriculture, the dccp-sia fishery and 
the salmon hshcriis in the nvers arc the most important interest 
Helmsdale (pop 1259) is the only i)ort of any consequence Her- 
nngs arc the principal catch, but cod, hng <ind other fishes are also 
taken Whisky ls distilled at Clyne and Brora, some woollens 
arc manufactured at Rogart, coal is mined at Brora, marble quarried 
in Assynt and limestone and sandstone in several distncts The 
exceptional facilities offered by the deer forests, moors and the many 
lochs and nvers attract large numbers of sportsmen whose custom is 
valuable to the inhabitants, and Dornoch and Lochinver are in 
growing repute as holiday resorts The Highland railway enters 
the county at Invershin, goes northward to Lairg, then east to ' 
Brora and north-east to Helmsdale, whence it runs north-west to ! 
Kildonan, and north to Forsinard, where it shortly afterwards leaves 
the shire The Glasgow steamers call at Ixichinvcr once a week, and 
mail-cars nm‘|Knodically from Lairg to Lochinver and Scoune in 
the west and tS Durness and Tongue in the north, from Helmsdale, 


by the coast, to Bernedale, Dunbeath, Lathoron and Lybster, and 
from Tongue to Thurso Considering its scanty and scattered 
population and mountainous character, the county is well inter- 
sected by roads, many of which wore constructed by success ve 
dukes of Sutherland, who own four-fifths of the shire 
* Population and Administration — In 1891 the population 
amounted to 21,896, and m 1901 it was 21,440, or 11 persons to 
the square mile, the least populous of Scottish counties Several 
islands lie off the west and north coast, but only Roan, at the 
entrance to Kvle of Tongue, is inhabited (67) In iqoi there 
were 469 persons speaking Gaelic only, 14,083 who spoke Gaelic 
and English The county returns a member to parliament, 
and Dornoch, the county town, belongs to the Wick group of 
parliamentary burghs Sutherland forms a joint sheriffdom 
with Ross and Cromarty, and a sheriff-substitute presides at 
Dornoch The countv is under school-board jurisdiction, 
some of the schools earn the grant for higher education, and the 
residue ** grant is expended in bursaries The Sutherland 
combination poorhouse is situated in Crcich, and there is a 
hospital, the Lawson Memorial, m Crolspie 
History and Antiquities — Of the Piets the original inhabi- 
tants, there are considerable remains m the form of brocks (or 
round towers), numerous and widely scattered, Piets’ houses, 
tumuli, Ctums and hut circles Dun Dornadilla, in the parish 
of Durness, 4 m south of Loch Hope, is a tower, t«;o ft in 
circumference, still in good preservation The Norse jarl 
Thorfmn overran the country in 3034 and the Scandinavian 
colonists called it, in relation to their settlements in the Orkneys 
and Shetlands, Suddand, the “ southern land,” or Sutherland 
After the conquest of the district by the Scottish kings, Suther- 
land was conferred on Hugh Frcskin (a descendant of Lrtskin 
of Moravia or Morav), whose son William was created earl of 
Sutherland m 1228 by Alexander II Assynt was peopled by 
a I'lranch of the Maclcods of Lewis, till they were dispossessed by 
the Mackenzies, who sold the territory to the carl of Sutherland 
about the middle of the 18th lenturv The vast tract of the 
Reay country, belonging to the Mackays, an ancient clan, also 
fell piece by piece into the hands of the Sutherland family 
Killin, on the east bank of I och Brora, was the site of an old 
chapel dedicated to St Columba, an association commemorated 
in the name of Kileolmkill House, hard by On the south shore 
of ^e^|nsdale creek stand the nuns of the castle in which the nth 
earl of Sutherland and his wife WTre poisoned by his uncle’s 
widow m 1567, with a view to securing the title for her only 
child who was next of km to the earl and his son Ardvreck 
t astle, now in nuns, at the east end of Loch Assynt, was the 
prison of the marquis of Montrose after his defeat at Invercarron 
(16 <50), whence he was delivered up by Neil Macleod of Assynt 
for execution at Edinburgh In the grateyard of the old 
church of Durness is a monument to Robert Mackay, called Rob 
Donn (the brown), the Gaelic poet (1714-1778) 

Bibi tography — Sir Robert Gordon, History of the Earldom of 
Sutherland (1813), R M.ickay, House and Clan of Mackay (1829), 
C W G St John, Jour in Sutherlandshire (1849) , Hugh Miller, 
Sutherland as it was and is (1843), D W Kemp, Bishop Pococke's 
Tour in jybo in Sutherland and Caithness (iSSS) Sir W Fraser 
The Sutherland Book (189^), A Gunn and S J Mackay, Sutherland 
and the Reay Country (1897) 

SUTLEJ, a river of India, one of the “ Five Rivers ” of the 
Punjab It rises E S E of the Manasarowar lakes m Tibet, at 
an elevation of about 15,200 ft , threads its way through the 
gorges of the Himalayas with heights of 20,000 ft on either side, 
crosses Bashahr and the Simla hill states, and enters the British 
district of Hoshiarpur Thence it flows through the plains of 
the Punjab, receives the Beas in Kapurthala state, and joins the 
Chenab near Madwala From that point the whole river bears 
the name of Panjnad (^^ five rivers ”) until it falls into the Indus 
near Mithankot after a course of 900 m In the time of 
Ranjit Singh the Sutlej formed the boundary line between the 
Sikh and British dominions, and the Sikh states south of th< 
river still bear the title of Cis-Sutlej 
The Sutlej supplies two systems of irrigation works the Sir- 
hmd canal, which draws off the whole of the cold season supply 
of the Sutlej at Rupar, 100 m above its junction with the 
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Beas; and the inundation canals of the Upper and Lower Sutlej, 
Ferozepur and Bahawalpur, which c ome below the junction 

SUTLER, a camp-follower who sells provisions, liquor and 
other things to an army m the field, in camp or in quarters 
The word was one of the numerous naval and military terms 
adapted in English from the Dutch, where it appears as scetelaar 
or zoetelaar It meant originally one who does dirty work, a 
drudge, a scullion, and is derived from zoetelen, to foul, sull\, 
a word cognate with suds,” hot soapy water, “ seethe,” to 
boi], and “ sodden ” 

SUTRI (anc Sutrium), a town and episcopal see of Italy, in 
the province of Rome, 4 m W N W of the railway station of 
Capranica, which is 36 m from Rome, 955 ft above sea-level 
Pop (1901), 2701 The town is picturesquely situated on a 
narrow hill, surrounded by ravines, a narrow neck on the west 
alone connecting it with the surrounding country There are 
some remains of the ancient city walls of rectangular blocks of 
tufa on the southern side of the town, and some rock-cut sewers 
in the cliffs below them The cathedral is modern, but the 
c rypt, with twenty columns, is old, and the campanile dates 
from the 13th century In the cliffs opposite the town on the 
south is the rock-cut rluin h of the Madonna del Parto, developed, 
no doubt, out of an Etruscan tomb, of which there are many 
here, and dose by is a rock-hewn amphitheatre of the Roman 
peno<l, with axes of 55 and h yds , now most picturesque 

The position of Sutn was important, commanding as it did 
the road into Ftruna, the later Via Cassia, and it is spoken of by 
Livv as one of tlu keys of Etruria, Nepet being the other It 
came into the hands of Rome after the fall of Veil, and a Latin 
colony was foundul there, it was lost again m 386, but was 
recovered and recolomzcd in 38^ (^) It was besieged by the 
Etruscans in 311-10 B e , but not taken With Nepet and ten 
other 1 atm colonics it refused further help in the Hannibalic 
War m 209 b r Its importance as a fortress explains, according 
to Fostus, the proverb Sntrium tre of one who goes on important 
business, as it 01 curs m Plautus It is mentioned in the war of 
41 B r , and received a colony of veterans under the triumviri 
{Coloma coniuncta luLia Sutriva) Inscriptions show that it 
was a place of some importance under the empire, and it is 
mentioned as occupied by the Lombards 

See Ct Dennis, and Cemeteries of Ltruria, 1 C)2 (London, 

1883) (T As ) 

SUTTEE (in English corruption of Sanskrit sait, ^^good 
woman” or true ^^wife”), the rite of widow-sacrifice, le the 
burning the living widow on the funeral pyre of her husband, 
as practised among certain Hindu castes As early as the 
Atharva Vida the rite is mentioned as an “old custom,” 
but European scholars have shown that the text of the still 
earlier Rig Veda had been corrupted, probably wilfully, b> the 
Hindu priesthood, and that there was no injunction that the rite 
should be observed Ihe directions of the Rig Veda seem to 
have involved a merely symbolic suttee the widow taking her 
place on the funeral pile, but being recalled to “ this world of 
life ” at the last moment by her brother-in-law or adopted c hild 
The practice w.is sporadically observed in India when the Mace- 
donians reached India latem the 4th centun b r (Died Sic xix 
3S”34)i l^tit the earlier Indian law books do not enjoin it, 
and Manu simply commands the widow to lead a life of chastity 
and asceticism About the 6th century A d a recrudescence 
of the rite took place, and with the help of corrupted Vcdic 
texts it soon grew to have a full religious sanction But even so 
It was not general throughout India It was rare in the Punjab, 
and m Malabar the most primitive part of southern India, 
it was forbidden In its medieval form it was essentially a 
ilrahminir rite, and it was where Brahminism was strongest, m 
Bengal and along the Ganges valley and in Oudh and Raiputana, 
that it was most usual 

The manner of the sacrifice differed according to the district 
In south India the widow jumped or was forced into the fire-pit, 
m western India she was placed in a grass hut, supporting the 
corpse’s hc'ad with her right hand while her left held the torch, 
in v’^'illev «?hp lav down iinon thealreadvlivhted rule 
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while in Nepal she was placed beside the corpse, and when the 
pile was lighted the two bodies were held m place by long poles 
pressed down by relatives The earliest attempt to stop suttee 
was made by Akbar (1542-1605), who forbade compulsion, 
voluntary suttees alone being permitted Towards the end of 
the 1 8th century the British authorities, on the initiative of 
Sir C Malet and Jonathan Duncan in Bombay, took up the 
question, but nothing definite was ventured on till 1829 whtn 
Lord William Ben ti nek, despite fierce opposition, carried in 
council on the 4th of December a regulation which declared 
that all who abetted suttee were “ guilty of culpable homicide ’ 
Though thus illegal, widow-burning continued into modem da\s 
in isolated parts of India In 1905 those who assisted at a suttee 
in Behar were sentenced to penal servitude 

Widow sacrifice is not peculiar to Indi i, and h B Tylor in his 
Primitive Cultine (ch ii) has colkcted evidence to support a theory 
that the ntc existed among all primitive Aryan nations He thinks 
that in enjoining it tlic medieval priesthood of India were making 
no innovation, but were simply reviving an Aryan custom of a bar- 
baric pciiod long antedating the Vedas Sec also Jakob Grimm, 
I I rbrennen der Leichen 

SUTTNER, BERTHA, Baroness von (1843- X Austrian 
wTiter, was born at Prague on the 9th of July 1843, daughter 
of Count hranz K'nsky, Austrian field marshal, who died shortly 
after her birth On her mother’s side she was descended from 
the family of the German poet, Iheodor Korner After receiv- 
ing a careful education she travelled abroad and resided for a 
long period in Pans and in Italy In 1876 she married the 
novelist, Freiherr Arthur Gundaecar von Suttner (1850-1902), 
and for the next rime years lived with him at Tiflis in the 
Caucasus After 1885 she resided at Schloss Harmansdorf, 
near Eggenburg, in Lower Austria The Baroness von Suttner, 
a fertile writer, has prodiucd numerous tales, books on social 
science and romances, among whu h the best known arc Inven- 
ianum eimr Seek (1882), Ihe Waffen meder (1889), Hanm 
(1894), La Traviaia (1898), Schach der Qual (1898), Matthaus 
Kiruler (1903), a ( ontinuation of Die Wa^en ttteder She was at 
one time secretary to Alfred Nobel, and as a (hampion of the 
“ brotherhood of nations,’ had much influence on him and 
others, and m this connexion has published Kneg und 
hneden (t8q6), Das Maschinen-Zeitalter, Zukunfts-l arlesungen 
uber unsere /eil (i8go) and Die liaager Fnedemlonjerenz 
(1900) In IQ05 she was awarded a Nobel prize of £5000 for 
her endeavours in the cause of pc lee 

Her MemoireUy full of int( resting autobiographical matter, were 
published at Stuttgart in 1908 

SUTTON, SIR RICHARD (d c 1524), the founder, with 
William Smyth, bishop of Lincoln, of Brasenose College, 
Oxford, and the first liy founder of any college, is said to 
have come of a good north-country family, the Buttons 
of that ilk, near Maulesfield, Cheshire Little is known of his 
life, but he was a barrister, and m 1497 a member of the pnvy 
(ouncil In 1515 he bei'arne steward of the monastery of Sion, 
a house of Brigittme nuns at I slcworth How Smy th and Sutton 
(ame to plan a ( ollege is not known, but in 1508 we find Edmund 
Croston or Croftori, bequeathing £6, 13s 4d towards the building 
of “a college of Brasynnose” if the projects of “the bishop of 
I incoln and master Sotton ” were earned into effect within a 
stipulated period In the same year Sutton obtained a ninetv- 
two vear lease of Brasenose Hall and Little University Hall for 
£3 per annum, and from that tune until the end of his life was 
occupied in purchasing estates with which he might endow the 
new college He is thought to have contributed to the funds 
of Corpus Christi College, Oxford, as well He was knighted 
some years before his death, which occurred about 1524 

SUTTON, THOMAS {c 1532-1611), founder of Charterhouse 
school and hospital, was theson of an official of thecitv of Lincoln, 
and wras educated at Eton College and probably at Cambridge 
He then spent some time travelling in Europe and appears to 
have acted as secretary to two or three English noblemen He 
became a soldier, and m 1569 was with the troops engaged in 
sunnressinc the risincr in the north of Ensrland m icto hr was 
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made master and surveyor of the ordnance in the northern parts 
(A the realm and in this capacity he took part in the siege of 
Edinburgh Castle by the English in May 1573 Sutton obtained 
great wealth by the ownership of coal mines in Durham and also 
by his marriage in 1582 with Elizabeth (d 1602), widow of John 
Dudley of Stoke Newington His wish to devote some of his 
money to eiiantable purposes led him in 1611 to purchase for 
£13,000 the Charterhouse (qv) from Thomas Howard, earl of 
Suffolk On this spot Sutton erec ted the hospital and school 
which he had originally inUnded to build at Hallingbury in 
Essex Sutton died at Hackney on the 12th of December 1611 
and was buried m the chapel in the Charterhouse His wealth 
was left for charitable uses, but in 1613 James I ordered his 
executors to make an allowance to his natural son, Roger 
Sutton 

SUTTON, an urban district in the Epsom parliamentary 
division of Surrey, England, ii m S of London by the London 
Brighton & South Coast railway Pop (1891), i'?,977, 

17,223 It IS pleasantK situated at the edge of the Downs, 
and IS in favour as an outer residential district of London The 
manor, according to Domesday, belonged to the abbey of 
Chertse) at the Conquest and continued so until the dissolution 
of the monasteries by Heniy^ VITl 

SUTTON COLDFIELD, a municipal borough in the Tamworth 
parliamentaiy' division of Warwickshire, England, 7 m N E 
from Birmingham on branches of the London & North-Western 
and Midland railways Pop (1901), 14,264 The town, which 
lies high in a hill) situation, is the centre of a residential district 
for persons having their business ofhees in Birmingham, Wal- 
sall and other towns The church of the Holy Trinity, Early 
I nglish and Late Perpendicular, enlarged in 1879, contains 
a fine Norman font and the tomb of Bishop Vosey On the 
picturesque park near the town, 2400 acres in extent, the 
inhabitants have the right of grazing horses and cattle at a small 
fc( This, with the Cr>stal Palace gardens, forms a recreation 
ground for the people of Birmingham In the vicinit) are New 
Hall, an interesting mansion of the I'^th century, with a hall 
of the i6th, used as a bovs* school, and Pcddimorc Hall, a 
moated mansion of the ancient famil) of Arckn, of whuh 
there are slight remains The towm is governed b\ a ma}or, 
6 aldermen and 18 councillors Area, 12,828 acres 

Sutton Coldfield (Svtone, button tn Colejeudj Sutton Colfildy 
King\ Sutton) IS mentioned m the Domesday ^urvc) as a 
possession of the Conqueror and as having been held before that 
time by Edwin, earl of Menia Henry I exchanged it with 
Roger de Newburgh, carl of Warwiik, whose descendant, 
William de Beauchamp, in the reign of Edward 1 , claimed by 
prescription a court leet with assize of bread and ale and other 
liberties here, which were allowed him as it was found that his 
ancestors had held the same By the time of Henrs^ VIII 
the town had fallen ‘Snto much rum,” according to Leland, 
and would never have reached its present position but for the 
interest of John Vcse\ , bishop of Lxetcr, a native of the place, 
who procured for it a charter of incorporation in 1 £529 under the 
title of the “ Warden and So( itt\ of the Royal Town of button 
C oldheld ” The c barter also appointed a warden and twent) - 
two fellows to be the common hall, and granted the town and 
park to the corporation at a yearly rent of £58 Another 
charter, dated 1664, appointed two capital burgesses to be 
justices of the peace with the warden In 1855 Sutton was 
divided into six wards, with an alderman and three councillors 
for each Markets granted m 1300, 1353 and 1529 have been 
discontinued Fairs were granted in 1300, 1353 and 1329, to 
held at the feasts of Trinity , Michaelmas and St Simon and 
St Jude, and are now held on Irinity Monday , the 14th of March, 
the 19th of September and the 8th of November Vesey set 
up here a cloth trade which, however, soon became neglected 

SUTTON-IN-ASHFIELD, an urban district in the Mansfield 
parliamentary division of Nottinghamshire, England, lying in 
a picturesque district on the border of Sherwood Forest, on 
branch lines of the Midland and Great Northern railways, 15 m 
N by W of Nottingham Pop (1891), 10,362, (1901), 14,862 


The church of St Mary Magdalene of the 12th and 14th cen* 
tunes was restored in 1868 There are collieries and limeworks 
in the vicinity Cotton hosiery and thread are the principal 
manufactures 

SUVAroV Alexander Vasilievich, Count Suvarov 
Rimn|ksk\, Prince Italysky (1729-1800), Russian field 
marshal, was born at Moscow on the 24th of November 1729, 
the descendant of a Swede named Suvor who emigrated to 
Russia m 1622 He entered the army as a boy, served 
against the Swedes in Finland and against the Prussians 
during the Seven Years’ War After repeatedly distinguishing 
himself in battle he was made a colonel in 1762 He next 
served in Poland, dispersed the Polish forces under Pulawski, 
stormed Cracow (1768), and was made a major-general In his 
first c ampaigns against the Turks in 1773-74, and particularly 
in the battle of Kosludscki in the latter year, he laid the 
foundations of his reputation In 1775 he suppressed the rebel- 
lion of Pugachev, who was decapitated at Moscow From 
1777“! 783 he served in the Crimea and the Caucasus, becoming 
a lieutenant-general in 1780, and general of infantry in 1783, 
on the conclusion of his work there From 1787 to 1791 he 
was again fighting the Turks and won many victories, he was 
wounded at Kinbum (1787), took part in the siege of Ochakov, 
«ind in 1788 won two great victories at Focsani and on the Rimnik 
hor the latter victory, in which an Austrian corps under Prince 
Josias of baxe-Coburg partuipated, Catherine 11 made him a 
count with the name Rimniksky in addition to his own name, 
and the emperor Joseph II created him a count of the Holy 
Roman Empire On the 22nd of December 1790 SuvAroV 
stormed Ismail m Bessarabia, and the sack and the massacre 
that followed the capture equals in horror such events as the 
“ Spanish Fury ” and the fall of Magdeburg He was next 
placed at the head of the army which subdued the Poles, and 
repeated the triumph, and some of the cruelties, of Ismail 
at Warsaw He was now made a field marshal, and was retained 
in Poland till 1795, when he returned to St Petersburg But 
his sovereign and friend Catherine died in 1796, and her suc- 
cessor Paul dismissed the veteran m disgraee SuvArov then 
lived for some years in retirement on his c state of Konchauskoy, 
near Moscow He criticized the new military tactics and dress 
introduced by the emperor, and some of his caustic verst 
reached the tars of Paul His conduit was therefore watched 
and his correspondent c with his wife, who had remained at 
Moscow — for his marriage relations had not been happy -was 
tampered with On Sundays he tolled the bell for church and 
sang among the rustics in the village t hoir On week days he 
worked among them in a smock frock But in February 1799 
he was summoned by the tsar to take the field again, this time 
against the French Revolutionary armies in Italy 

The campaign (see hRFNCu Revolutionary Wars) opened 
with a senes of victories (Cassano, Trebbia, Novi) which reduced 
the Prcnch government to desperate straits and drove ever) 
hrench soldier from Italy, save for the handful under Moreau 
whith maintained a foothold in the Maritime Alps and around 
(lenoa Suvarov himself was made a prince But the later 
events of the eventful year went uniforml) against the allies 
SuvArov’s lieutenant Korsakov was defeated b) Massena at 
Zurich, and the old field marshal, seeking to make his wav over 
the bwiss passes to the Upper Rhine, had to retreat to the 
Vorarlberg, where the army, much shattered and almost destitute 
of horses and artillery, went into winter quarters Early in 1800 
Suvarov returned to bt Petersburg in disgrace Paul refused 
to give him an audience, and, worn out and ill, he died a few 
days afterwards on the 18th of May 1800 at St Petersburg 
Lord Whitworth, the English ambassador, was the only person 
of distinction present at the funeral SuvArov lies buried in the 
( hurch of the Annunciation in the Alexandro-Nevskii monaster) , 
the simple inscription on his grave being, at cording to his own 
direction, “ Here lies Suvarov ” But within a vear of his death 
the tsar Alexander I erected a statue to his memory in the 
Field of Mars, St Petersburg 

His son Arkadi (1783-1811) was a general officer in the 
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Russian army dunng the Napoleonic and Turkish wars of the 
early iqth century, and was drowned in the river Rimnik m 
i8ii His grandson Alexander Arkadievich (1804-1882) 
was also a Russian general 

Among the Russians tht memory of SuvArov is cherished to this 
day A great captain, viewed from the standpoint of any of 
military history, he is specially the great captain of the Russian 
n ition, for the character of his leadership responded to the characUr 
of the Russian solditr In an age whtn war had become an act of 
diplomacy he restored its true significance as an act of forct He was 
reckless of human life, bent only on the achievement of tht objexit 
in hand, and he spand his own soldiers as httle as he showed mercy 
to the population of a fallen city He was a man of great simphcity 
of manners, and while on a campaign hvtd as a private soldier, 
sleeping on straw and contenting liimself with tht humblest fart 
But he had himself passed through all the gradations of military 
service, moreover, his t.(hieation had been of the rudist kind His 
gibes procured him many enemu s He had all tlie contt mpt of i 
in in of abihty and action for ignorant favourites and ornamental 
ear].>et-knights But his drolleries served, sometinus to hide, more 
often to express, a soldierly gemus, the effect of which the Russian 
army has not outgrown If the tactu s of the Russians in the war 
of 1904-05 reflected too htt rally some of the maxims of buvdrov's 
Turkish wars, the spnit of self-saerilice, resolution and indiflerenee 
to losses tlu re shown was a precious legacy from those wars Drago- 
mirov {qv) avowed that his teaching w is based on Suvorov’s 
practict, which lie held to be representative of the fundamental 
truths of war and of the military qu ilitics of the Russian nation 

Sec Anthing, Ver^uch enter Kriegsgeschtchie des Orafen Suworow 
{(jotha, 1796 1799), F von Smitt, Suworow <; Li ben und Heerzuqt 
(Vilna, 183^-18^4) and Suworow und Polens Untergang (Lcip/ig 
1858) Von R( dmg-Bibcicgg, Der Zug Suworows dutch die Schwetz 
(Zurich, 1890), Lieut -Colonel Siialdmg, Suvdrof (London, 1890), 
Tt von Fuchs, Suworows horrtspondenZy 7799 (Glogau, 1835), 
Souvorov en Italic, by Gachot, M<issena's biographer (P ns, 1903) 
and the standard Russian biographus of Polevoi (1853 t,cr 
trans , Mitau, 1853), Rybkin (Moscow, 1874) and Vasiliev 
(Vilna, 1899) 

SUWALKI, a government of Russian Poland, of which it 
occupies the N L corner, extending to the N between East 
Prussia and the Russian governments of Vilna and Grodno, with 
the government of Kovno on the N Its area is 4846 sq m It 
includes the cast of the low Baltic swelling (800 to 1000 ft above 
the sea) and is studded with lakes Its northern slopes descend 
to the valley of the Nienien, while m the south it falls away gently 
to the marshy tract of the Biebrz The rivers flow there m 
deep-cut gorges and hollows, diversifying the surface The 
Nicmcn forms its eastern and northern boundary and has many 
aflUuents from both slopes of the swelling The Augustowo canal 
connects the navigable Haneza, a tributary of tl Niemcn, with a 
tributary of the Biebrz, whi( h belongs to the basin of the Vistula, 
and an active traffic is carried on by this canal Forests cover 
about one-fourth of the area Tertiary and cretaceous strata 
occupy large areas, and the entire surface is covered with Post- 
Tcrtiaiy deposits The bottom moraine of the great icc-shcet 
of nortli Germany, ton taming scratched boulders and furrowed 
hv depressions having a direction N N E and S S W , ex- 
tendi d over immense tracts of the ridge of the lake-districts 
and Its slopes, while limited spaces are covered with well- 
washed glacial sands and gravel On the northern slopes of the 
( oast-ridge, the boulder-clay being covered with lacustrine 
deposits, there are in many places areas of fertile soil, and in 
the southern parts of the province the boulder-clav is stony, 
and sometimes covered with gravel Still, nearlv nine-tenths 
of the surface are suitable for cultivation 

The population in 1906 was estimated at 633,900 The 
majority (52 2 %) arc Lithuanians, mostly in the north, there 
arc 21 s% Poles (and Mazurs), chiefly in the towns, 167 % 
Jews, 5 3 % Germans, and 4 2 % Russians The chief towns of 
the seven districts into which the government is divided are 
Suwalki, Augustowo, Kalwarya, Mariampol, Seiny, Wilkowiszki 
(or Volkovyshki) and Wladislawow The principal crops are rye, 
wheat, oats, barley and potatoes, which are largely exported to 
Prussia for use in the distilleries Bee-keeping is widely spread, 
and about 40,000 lb of honey are obtamed every year The 
weaving of linen, woollen cloth and fishing-nets is extensively 
carried on m the villages as a domestic industry, and in small 
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seek work m winter in other parts of the empire The felling of 
timber, which is floated down the Niemen, gives occupation 
to many 

SUWALKL a town of Russian Poland, capital of the govern- 
ment of the same name, situated at the source of the Honeza, a 
tributarv of the Niemen, 65 m hv rail N W of Grodno Pop 
27,165 In the 15th century it was a small village amid forests, 
peopled bv Lithuanians Its trade is chiefly m timber, grain, 
woollen cloth and other manufactured goods 

SUYOtI [Abu -1 Fadhl ‘Ahd ur-Rahman ibn Abl Bakr Jalal 
ud-Dln us-Suyutl] (1445-1505), Arabian encyclopaedic writer, 
was the son of a Turkish slave woman His father, who was 
of Persian descent, had been cadi m Suvut (Upper Egypt) and 
professor m Cairo, but died before his son was six > ears old The 
hoy’s training was taken in hand by a Sufi friend of the father 
He was precocious and is said to have known the Koran by heart 
before he was eight years old In 1462 he was already a teacher, 
m 1464 he made the pilgrimage to Mecca, in 1472 he became a 
professor, and in i486 was promoted to a chair in the mosque of 
Bihars Here, however, he provoked a revolt among the students 
and in 1501 was discharged for maladministration of trust funds 
Two Years later he wras offered the same post again, but declined, 
and worked in seclusion at Rauda, an island of the Nile, and 
there died in 1505 He was one of the most prolific writers of 
the East, though many of his works are only pamphlets and 
some are mere abridgments of the work of others 

Wc know of 561 separate titles of his works and over 316 exist 
in manuscript A list of thi‘se is given in C Brocktlmann s Gesch 
der Arahischen Litteraiur, u 144-158 (Berlin, 1902) They deal 
with almost every branch of Moslem science and literature Among 
tlu Inst known arc the Itqdn fi Ulum ul Quran (on the cxcgctic 
sciences of the Koran) published with an analysis by A bprenger 
(Calcutta, 1852-1854, and often in Cairo), the commentary on me 
Koran, known as the 1 afsn ul-Jalalatn, begun by Jalal ud Din 
ul-Mahalh (1389-1459) and finished by Suyuli, jpubhshed often m 
the East , and the history of tne caliphs, published at Calcutta 
(1858) and elsewhere (Cf W 1 ) 

SUZERAINTY Suzerain,” a term of feudal law, is now used 
to describe persons or states in positions of superiority to others 
Its et\ molog> , according to Professor W W Skeat 
{Etymological Dictionary), is as follows “ A coined 
word, made from French ^us, Latin susum or sursum above, in 
the same way as sovereign is made from I^tin super , it corre- 
sponds to a Low I^itin t\pe suseranus ” Another form of the 
word IS souseran (F Godefrov, De VAnctenne langue franfat^e) 
Suzerain has been defined as “ Qui possede un fief dont d’aiitres 
fiefs reinvent ” {Lutre and Dictionnaire de Vacademte fran(atse) 
r Loyseau, in his Traite des seigneuries (3rd ed , 1610, p 14), 
explains that there are two kmds of publu seigneuries, that 
IS, sovereign seigneurs, possessing summum impertum, and 
suzerains, “ Les suzeraines sont ceiles qui ont puissance 

sup^neure mais non supreme ” Elsewhere he says that 

suzerainty is a form of public seigneuries which has been 

usurp6e par les particulicrs pour laquelle exprimer il nous a 
fallu forger un mot cxpr6s, el I’app ller suzerainet^, mot qui 
cst aussi 6trange comm celle espece de seigneuries est 

absurde” (p ii) Lovseau adds, “Seigneurie suzeraine est 

dignity d’un fie ayant justice ” (p 38) Bousquet {Ncniveau 
dictionnaire de droit) defines suzerain as “ sup6rieur, celui dont 
un fief relevait ” , Rogulau ( Glossaire du droit franfots), ** sup6- 
rieur cn quelque t harge ou dignity autre que le roy ” The name 
does not occur m the Comuetudines feudorum, or m Hotoman’s 
De verbis feudaltbus commeniartus It was rare in feudal times 
in England But it was iisid in France to dcsinbca feudal 
lord, the supreme suzerain being the king Merlin, under 
^uzerainetS, shows that the word was not used by all feudal 
writers in the same sense (See also Chas Butler’s note to Coke 
on Litt 191 a ) 

In modem times the term has come to be used as descriptive 
of relations, ill-defined and vague, which exist between powerful 
and dependent states , its very mdefiniteness being its Modern 

recommendation According to feudal law the vassal Ua*ge 
owed certain duties to the lord, he promised fidelity and service, 
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clearly defined, to the vassal — Domtnus vassallo con]i 4 x et amicus 
dicttur The relation between a lord and his vassals, implied in 
the oath of fealty, has been extended to states of unequal power, 
It has been found convenient to designate certain states as vassal 
states, and their superiors as suzerains Originally and properly 
applicable to a status recognized by feudalism, the term vassal 
state has been used to describe the subordinate position of certain 
states once parts of the Ottoman Empire, and still loosely con- 
nected therewith Such are Egypt and Bulgaria Rumania, 
Serv Id and Montenegro, once vassal states, may now be regarded 
as independent The relations of these states to the Ottoman 
Porte are very varied Egypt has been variously described as a 
vassal state or as a protectorate But all of these pay tribute 
to the sultan, or in some way acknowledge his supremacy 
(Emanuel Ullmann, Volkerrechiy ^ 16), M de Martens (Traj/e de 
droit international, 1883, 1 333 n ) thus defines the term “ La 
suzerainet6 est la souverainete limitee exercee par Ic pouvoir 
supreme d’un 6tat sur un gouvernement mi-souverain/’ a 
definition applicable to protectorates, with which it is often 
confounded Thus Mommsen {History of Rome) indiscriminately 
describes the supremacy of Rome over Armenia as “ suzeramty ” 
or ‘ protectorate ” To illustrate the vague use of the word in 
modern diplomacy may be quoted the description of suzerainty 
given by Lord Kimberley, which Mr Chamberlain in the 
correspondence as to South Africa mentioned with approval 
“ Superiority over a state possessing independent rights of 
government subject to reservations with reference to certain 
specified matters ” (1899 [C 9057], P 28) 

M Gairal {Le Protectorat international) distinguishes suzeramty 
from protectorate in these respects (a) suzerainty proceeds 
proucio from a concession on the part of the suzerain 
numad (p 11 2), {h) the vassal state is bound to perform 
SuMcrmiaty specific services, and (c) the vassal state has larger 
powers of action than those belonging to a protected state, 
((/) there is reciprocity of obligation According to M F 
Despagnet the term suzerain is applicable to a c^isc m which a 
state concedes a fief, m virtue of its sovereignly (Iissai sur le 
protectorat international, p 46), reserving to itself certain rights 
as the author of this concession 

Another writer draws these distinctions (a) a state connected 
by protectorship with another previously enjoyed autonomy , the 
vassal state did not, {h) the protected state retains its nationality 
and its internal administration , the vassal state acquires a dis- 
tinct nationality , {c) the establishment of a protectorate modifies 
few of the mstitutions of the protectorate state except as to 
foreign relations, the establishment of a suzerainty changes the 
institutions of the vassal state , {d) the protected state exercises 
its internal sovereignty a peu pres pletnement, the vassal state 
remains subordinate in several respects, (e) while the protected 
state has the right to be assisted in case of war by the protecting 
state, but is not bound to defend the latter, the vassal state 1 > 
bound to aid its suzerain (TchomacofI, Dela Souverainete, p 53) 
See also Hachenburger, De la Stature ]uridujue du protectorat 

W E Hall thus defines vassal states States under the 
suzerainty of others are portions of the latter which during r 
process of gradual disruption or by the grace of the sovereign 
have acquired certain of the powers of an independent com- 
munity, such as that of making commercial conventions, or of 
conferring their exequatur on foreign consuls Their position 
differs from that of the foregoing varieties of states (protectorates, 
&c ), m that a presumption exists against the possession by 
them of any given international capacity {International Law, 
4th ed , p 31) 

Another suggested distinction is this Suzerainty is title with- 
out correspondmg power, protectorate is power without cor- 
responding title (Professor Freund, Political Science Quarterly, 
i8()9,p 28) 

On the whole, usage seems to favour this distmction while a 
protectorate flows from, or is a reduction of, the sovereignty 
of the protected state, suzerainty is conceived as derived from, 
and afr^di#B*|ort"6f, the sovereignty of the dominant state 

As t<>thcpb^er of making treaties, a vassal state c^mnot, as a 


rule, conclude them, such power does not exist unless it is 
specially given On the other hand, a protected state, unless 
the contrary is stipulated, retams the power of concluding 
treaties (Bry, p 294) 

It is sometimes said that a protei ted state, unlike a vassal state, 
has tly right of sending representatives to foreign states But 
such distinctions are of doubtful value, the facts of each case 
must be considered (Ullmann, § 26) 

There is one practical difference between the two relations 
while the protecting and protected states tend to draw nearer, 
the reverse is true of the suzerain and vassal states , a protectorate 
is generally the preliminary to incorporation, suzerainty to 
separation Sometimes it is said that the territory of the vassal 
state forms part of the territory of the suzerain, a proposition 
whu h IS true for some purposes, but not for all 
All definitions of suzerainty are of little use Each instru- 
ment m which the word is used must be studied in order to ascer- 
tain Its significance Even in feudal times suzerainty might 
be merely nominal, an instance m point being the suzerainty or 
over- lordship of the papacy over Naples In some cases it may 
be said that suzerainty brings no practu al advantages and implies 
no serious obligations Among the instances in which the term 
is actually used in treaties are these the General 
Ircaty, Peace of Pans, 18 <56 (arts 21 and 22), rccog- 
iiized the suzerainty of Turke^ over the Danubian 
principalities Moldavia and W iliac hia, modifying the ^^sove- 
reignty ” of Turkey recognized by the Treaty of Adnanc^ple 
Les principaut6s de Valachie ct de Moldavia continueront a 
jouir, sous la suzerainet6 de la Porte et sous la garantie des 
Puissances c ontractantes, dcs privileges ct dts immunities dont 
elles sont cn possess^ n ” The coiiv cntion of the iqth of August 
1858 (Hertslet x 10 s 2) organized the then princ ipilitics “ under 
the suzerainty of the sultan ” (art i) The mtcrnil govern- 
ment was to be exercised by a hospodar, who received his 
investiture from the sultan, the sign of vassalsh.p, it has been 
said (Tchomai off, p 45) The autonomv of these vassal states 
has been fully recognized by thi Ircaty of Berlin of 187S (art i). 
In the InU rprctation Ac t, itSSq, s 18 (5), “ suzeramty ” is used 
to describe the authontv of the sovereign over native princes 
The word suzerain is used in the Pretoria convention of the 3rd 
of Augilst 1881 between the British government and the late Soutli 
African Republic The convention (by its preamble) granted 
to the inhabitants complete self-government, “ subject to the 
suzerainty of her Majesty,” and this suzeramty was reaffirmed 
in the articles Even when the conventicm was being negotiated 
doubts arose as to its meaning, and legal authorities were 
divided as to its tffei t (see speech of Lord Cairns, Hansard, 269, 
p 261, Lord Selborne, 260, p 309, answer of attorney-general 
260, 1534) It was doubtful whether territory could bee eded by 
the Crown of its own authority, and if the power existed the 
cession could, t was said, be made only by virtue of clear words 
From the articles substituted m tlu London convention of the 
27th of February 1884 for those of i88i, the word “ suzerainty 
was omitted hresh doubts arose as to the effect of this omission , 
and a correspondence on the subject took place between the 
British government and the government of the republic before 
the outbreak of hostilities m South Africa, the former m un- 
taining that the preamble of 1881, by which alone any self- 
government was granted, was still in force, and therefore that the 
suzerainty — whatever it involved — remained, the Transvaal 
government, on the other hand, contending that the suzerainty 
had been abolished by the substitution of the 1884 convention for 
that of 1881 Writers on international law differ greatly as to the 
exact position of the South African Republic under the later con- 
vention Some considered it an independent sovereign state 
Mr Taylor {A Treatise of International Public Law, p 174) treats 
the Transvaal after the convention of 1884 as a “ neutralized state 
only part sovereign ” Other writers describe the relation as that 
of a protectorate (see Professor J Westlake, Revue de droit inter- 
national, 1896, p 268 seq , International Law, pt i, p 27), 
Professor de Louter defines it as ‘‘une servitude du droit de> 
gens (servitus juris gentium), et qui differe de la servitude du 
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droit priv6 en ce qu^elle ne constitue pas un droit r^el (jus in 
re aliena) mais un droit entre deux personnes de droit mter- 
national (subjecta juris gentium) {Revue de droit tnternattonal, 
1899, p 330) Dr F Von Liszt {Das Volkerrecht, p 331) treats 
the South African Republic as an example of a half sovereign 
state M Gairal describes it as a vassal state Probably the 
soundest opinion is that the British Crown reserved no other 
rights than those expressly stated in the convention of 1884 

See Stubbs “ Suzerainty or the Rights and Duties of Suzerain 
and Vassal States '' (1882), Revuff de droit international (1896) pp 39 
278, Westlake “ L'Angleterre et la r6pubhque sud-afncaine 
Revue de droit international (189O), p 208, Bornhak Einseiltge 
ibhdngigkeitsverhdltnisseunter denmodernen Staaten (1896) , Ullmann 
Volkerrecht (1908), p 25, Tchomacoff De la SouverainetS (1901), 
Jellinek Die Lehre von den btaatenverbindungen (1882) , Correspon- 
dence Relating to South African Republic (1899) [C 9507], Law 
Magazine (1900), p 413, Law Quarterly Review (1896), p 122, 
Journal of Comparative Legislation ntw senes vol 1 p 432, 
MenffnhsLC, Droit public international (1905) p 204 (J M) 

SVANE [or Svanino], HANS (1606-1668), Danish statesman 
and ecclesiastic, was born on the 27 th of March 1606, at Ilorsens, 
where his father, Hans Riber, was burgomaster His mother 
Anne was a daughter of the historian Ilans Svaning, whose name, 
subsequently altered to Svane, he adopted At Copenhagen 
Svane devoted himself to the study of Oriental languages, and 
between 1628 and 1635 completed his education abroad, at 
Praneker m Friesland, Wittenberg, Oxford and Pans After 
seven years’ residence abroad Svane returned to occupy the 
chair of Oriental languages at the university of Copenhagen In 
1646, finding promotion slow, he turned to theolog}" and was 
created ” Doctor of Theology by his old patron jesper Broth- 
inand, no^\ bishop of Sjaelland, whom he succeeded in the 
metropolitan see of Denmark (Jan 26, 1655) As a theologian 
he belonged to tlie severely orthodox Lutheran school His 
scholarship, despite the erudition of his commentary to the 
prophet Daniel in two huge folio volumes, is questionable 
But in Latin and Danish he ^^on distinction as a speaker, and 
his funeral orations in both languages were admired by his 
( on temporaries At the famous Rigsdag of t66o he displayed 
debating talent of a high order and played an important political 
role It was Svane who, at the opening of the Rigsdag^ proposed 
that only members of the coum il of state should be entitled to 
fiefs and that all other estates should be leased to the highest 
bidder whatever his social station At a hint from the king he 
laboured to get the royal charter abolished and the elective 
monarchy transformed into an hereditary monarchy The 
( It rical deputies followed him in a serried band, as the burgesses 
followed Nansen, and the bishop’s palace was one of the meeting- 
places for the camarilla which >\as privy to the absolutist designs 
of Fretknck III Throughout the session Svane was chairrnan 
of “ the Conjoined Estates ” m their attacks upon the nobility, 
his watchword being Equal rights for all and a free hand for 
the king It was on his motion (Oct 8) that the Commons 
agreed “ to offer his majesty the crown as an hereditary crown,” 
to which proposition the nobility acceded, under severe pressure, 
two days later When, on the 1 3th, the three estates assembled 
at the castle, it was bvane’s speech, as president of the estate 
of the c lergy, which gave the solemnity its ultra-royal 1st charai ter 
He, too, quashed the timid attempt of the more liberal-minded 
of the deputies to obtain a promise from the king of some sort of 
a eonstitution In fact, exc43pting the king and queen, nobody 
contributed so powerfully to the introduction of absolutism into 
Denmark as the bishop of Copenhagen He was raised to the 
dignity of archbishop, a title which no other Danish prelate ha^ 
since borne, and as president of the academic consistory of the 
university (an office which was mvented for and died with him) he 
took precedence of the rector magnificus He was also created a 
royal councillor, an assessor of the supreme court and a member 
of the stats koUegtet or council of state His elevation seems to 
have turned his head The university suffered the most from his 
extravagant pretensions , and his quarrels with all the professors 
at last caused such a scandal that the king had to interfere per- 
sonallv A bishop who was at tlie same time a privy councillor. 
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a minister of state and a judge of the supreme court could 
have but little time for spiritual duties Yet Svane was not 
altogether neglectful of them Especially noteworthy is his plan 
for the erection of a eonsistorial college for managing all the 
temporal affairs of the Church, including education and poor 
relief, anticipating to some extent the modern ministries of 
education and public worship, which unfortunately was not 
adopted Moreover, the privileges which he obtained for the 
clergy did much to increase the welfare and independence of the 
Danish Church in difficult times, while his representations to 
the king that Danish theology was not likely to be promoted 
by placing Germans over the heads of native professors bore 
good fruit Svane died on the 26th of July 16^, m his 62nd 
year 

bee Dctlev Gotthard Zwergius Stellandske clensie (Copenhagen 
1754) (R N B) 

SVANETIA, a mountainous district on the south slopes of the 
Caucasus, immediately underneath the loftiest glaciated peaks 
of the middle of the system It extends over the upper valleys 
of the Rion, Ingur and Tskhenis-tskhali, and is included in the 
modem government of Kutais The Svanetians belong to the 
Georgian race (See Caucasia and Caucasus ) 

SVENDBORG, a seaport of Denmark, capital (rf the amt 
(county) of its name, on the south shore of the island of Funen 
Pop (1901), 11,543 The situation is pleasant The narrow 
Svendborg Sund separates Funen from the lesser islands of 
Taasingc and Turo, of which the former rises to 245 ft Inland 
from the town there is also elevated gronnd, the Ovinehoi The 
harbour is accessible to vessels drawing 20 ft There are tobacco 
and earthenware maniifat tones, boat-building \ards, and dis- 
tilleries Butter IS the principal export , and petroleum, coal and 
iron the imports Neighbouring to the town are the ruined castle 
of Orkil, the watering-place Chnstiansmmdc, and the extensive 
orchards of Gammel Hestehave, where wme is produced 

SVENDSEN, JOHANN SEVERIN (1840- ), Norwegian 

composer, was born m Christiania on the 30th of September 1840 
He learnt the elements of music and violin-playing from his father, 
and after serving for some time in the army, and later touring as 
violinist with a troup of instrumentalists, he entered the conserva- 
tonum at Leipzig through the aid of the king of Sweden After 
another tour, which extended to the British Isles, Svendsen 
spent a year in Pans, and m 1871-1872 was leader of the once 
famous LuLerpe concerts in Leipzig In 1871 he married an 
Aincraan, and from 1872 to 1877 he (onducted the Christiania 
Musical Society, while m 1877-1879 he lived in Rome, London 
rnd Pans In 1883 Svendsen became court kapellmeister at 
Copenhagen Probably we have to go back to Schubert to find 
a composer whose Opus i has attained the wide popularity of 
Svendsen’s A minor string quartet, while his beautiful octet, 
Opus 3, added to his fame Though Svendsen was at one time 
intimate with Wagnci, the latter docs not st em to have influenced 
his music, which includes two symphonies, a violin concerto, and 
a romance for violin, as well as a number of Norwegian rhapsodies 
for the orchestra 

SVERDRUP, JOHAN (1816-1892), Norwegian statesman, was 
born at Jarlsberg on the 3olh of Jul) 1816 His father, Jakob 
Sverdrup, was a land steward, and the founder of the first 
school of agriculture in Norvvay Johan entered the Storthing 
in 1850, sitting first for Uuavik, and tlien for the district of 
Akershus, and was its president from 1871 to 1884, during the 
whole of the dispute over the prerogative of the Crown He 
built up a strong political party, which, relying for support 
chiefly on the Norwegian peasantry, was determined to secure 
strict constitutional government and pract Rally to destro) the 
power of the king Under his leadership the opposition, in 1872, 
secured the passing of a bill for the admission of the ministers 
to the Storthing, which was a step to the establishment of the 
dependence of the cabinet on a majority in that assembly King 
Charles XV refused his sanction to this bill, and on its third 
passing m 1880 Oscar II opposed his veto, at the same time 
claiming his right to the absolute \ eto Sverdrup then proposed 
the proclamation of the law in defiance of the king’s action Tlie 
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retirement of Fredenk Stang removed Sverdrup’s chief political 
opponent from the field He was aided in his campaign by 
Bjornstjerne Bjomson, and after a senes of political crises he 
became pnme minister in June 1884 But when he became prime 
minister he soon found himself at issue with Bjomson on Church 
matters Inspired chiefly by his nephew Johan he secured the 
refusal of a pension to the novelist Kielland because of his anti- 
clerical views, and he further wished to give the parish councils 
the nght to strike off the voting list persons who had broken 
away from Church discipline Therefore, although during his 
term of office no fewer than eighty-nine measures, many of them 
involving useful reforms, became law, he failed to satisfy the 
extremists among his supporters, and was driven to rely on the 
moderate Liberals He was compelled to retire in 1889, and died 
on the 17th of Februar\ 1892 at Christiania 

SWABIA, SuABiA or Suevia (Ger Schwahen)^ one of the 
stem-duchies of medieval Germany, taking its name from the 
Suevi, a tribe who inhabited the district in the first century of 
the Christian era Dwelling m the angle formed by the Rhme 
and the Danube, they were joined by other tribes, and were 
called Alamanni, whilst the district was called Alamanma, 
until about the nth century, when the form Swabia began to 
prevail In 496 the Alamanm were defeated by Clovis, king of 
the Franks, brought under Frankish rule, and governed by dukes 
who were dependent on the Frankish kings In the 7th ( entury 
the people were converted to Christianity, bishoprics were 
founded at Augsburg and Constance, and m the 8th century 
abbeys at Reichenau and St Gall The Alamanni had gradually 
thrown off the Frankish yoke, but in 730 Charles Martel again 
reduced them to dependence, and his son Pippin the Short 
abolished the tnbal duke and ruled the duchv by two counts 
palatme, or Kammerboten 

The duchy, which was divided into gaus or counties, took about 
this time the extent which it retained throughout the middle 
ages, and wavS bounded by the Rhine, the lake of Constance, 
the Lech and Franconia The Lee h, separating Alamanma from 
Bavana, did not form, either enthnologically or geographically, 
a vety strong boundary, and there was a good deal of inter- 
communion between the two races During the later and 
weaker years of the Carolingian rule the counts became almost 
independent, and a struggle for supremacy took place between 
them and the bishops of Constance The chief family m Ala- 
mannia was that of the counts of Raetia, who were sometimes 
called margraves, and one of whom, Burkhard, was called duke 
of the Alamtnma Burkhard was killed m 91 1, and two counts 
palatine, Bertold and Erchanger, were accused of treason, and 
put to death by order of the German king Conrad I In 917, 
Burkhard, count in Raetia, took the title of duke, and was 
recognizecl as such by King Henry I , the Fowler, m 919 His 
position was virtually independent, and when he died m 926 he 
was succeeded by Hermann, a Franconian noble, who married 
his widow When Hermann died m 948 Otto the Great gave 
the duchy to his own son Ludolf, who had married Hermann’s 
daughter Ida , but he reduced the ducal privileges and 
appointed counts palatine to watch the royal interests Ludolf 
revolted, and was deposed, and other dukes followed m quick 
succession Burkhard II , son of Burkhard I , ruled from 9154 to 
973, Ludolf’s son, Otto, afterwards duke of Bavana, to 982, and 
Conrad I , a relative of Duke Hermann I , until 997 Hermann II , 
possibly a son of Conrad, succeeded, and, djnng in 1003, was 
followed by his son Hermann III During these years the 
Swabians were loyal to the kings of the Saxon house, probably 
owing to the influence of the bishops Hermann III had no 
children, and the succession passed to Frnest, son of his eldest 
sister Gisela and Ernest I , margrave of Austria Ernest held 
the duchy for his son until his own death m 1015, when Gisela 
undertook the government, and was married a second time, to 
Conrad, duke of Franconia, who was afterwards the German 
king Conrad II When Ernest came of age he quarrelled 
with his stept'father, who deposed him, and, in 1030, gave the 
duchy to Gisela’s second son, Hermann IV and, on his death 
in 1038, to Henry, his own son by Gisela In 1045 Henry, 


who had become German king as Henry III , granted Alamanma 
to Otto, grandson of the emperor Otto II and count palatine 
of the Rhine, and, in 1048, to Otto, count of Schwemfurt 
Rudolph, count of Rheinfelden, was the next duke, and m 1077 
he was chosen German king in opposition to the emperor 
Henry , 1 V , but found little support in Swabia, which was given 
by Henry to his faithful adherent, Frederick I , count of Hohen- 
staufen Frederick had to fight for his position with Bertold, 
son of Duke Rudolph, and the duke’s son-in-law, Bertold II , 
duke of Zahnngen, to whom he ceded the Breisgaii m 1096 
Frederick II succeeded his father in 1105, and was followed 
by Frederick III , afterwards the emperor Frederick I The 
earlier Hohenstaufen increased the imperial domain in Swabia, 
where they received steady support, although ecclesiastical 
influences were very strong In 1152 Frederick I gave the 
duchy to his kinsman, Frederick, count of Rothenburg and duke 
of Pranconia, after whose death m 1167 it was held successively 
by three sons of the emperor, the youngest of whom, Philip, 
was chosen German king in 1198 During his struggle for the 
throne Philip purchased support by large cessions of Swabian 
lands, and the duchy remained in the royal hands during the 
reign of Otto IV , and came to Frederick II in 1214 Frederick 
granted Swabia to his son Henry, and, after his rebellion m 
1235, to his son Conrad, whose son Conradin, setting out in 1266 
to take possession of Sicily, pledged his Swabian inheritance 
to Ulrich II count of Wurttemberg The duchy was ripe for 
dissolution and, after Conradin ’s death, in 1268, the chief 
authority in Swabia fell to the counts of Wurttemberg, the mar- 
graves of Baden, the counts palatine of Tubingen, the counts 
of Hohenzollern and others 

When the emperor Maximilian I divided Germany mto circles 
in 1^12, one, which was prai tically coterminous with the duchy, 
was called the Swabian circle The area, which was formerly 
Swabia, is now covered by the kingdom of Wurttemberg, the 
grand-duchy of Hesse and the western part of the kingdom 
of Bavaria Although the name Swabia is occasionally used 
in a general way to denote the district formerly occupied by the 
duchy, the exact use of the name is now confined to a Bavarian 
province, with its capital at Augsburg 

See L Leichtlen Schwaben unter den Romern (Freiburg, 1825) 

J C v'^Pfister, Pvagmatische Geschtchte von Schwaben (Heilbronii, 
first part, 180 continuation to 149O, 1827) 

SWABIAN LEAGUE, an association of German cities, prin- 
cipally in the territory which had formed the old duchy of 
Swabia The name, though usually given to the great federa 
tion of 1488, IS applicable also to several earlier leagues (e g 
those of 1331, 1376) The Swabian cities had attained great 
prosperity under the protection of the Hohenstaufen emperors, 
but the extinction of that house in 1268 was followed by dis- 
integration Cities and nobles alike, now owing allegiance to 
none but the emperor, who was seldom able to defend them, 
were exposed to the aggression of ambitious princes 

In 1331, twenty- two Swabian cities, including Ulm, Augsburg, 
Reutlingcn and Heilbronn, formed a league at the instance of 
the emperor Louis the Bavarian, who in return for their support 
promised not to mortgage any of them to a vassal The 
count of Wurttemberg was induced to join in 1340 Under 
Charles IV the lesser Swabian nobles began to combine against 
the cities, and formed the Schlegelerhund (from Schlegel, a maul) 
Civil war ensuing in 1367, the emperor, jealous of the growing 
power of the cities, endeavoured to set up a league under his 
own control, for the maintenance of public peace (Landfrtedens- 
bund, 1370) The defeat of the city league by Eberhard II of 
Wurttemberg m 1372, the murder of the captain of the league, 
and the breach of his obligations by Charles IV, led to the 
formation of a new league of fourteen Swabian cities led by 
Ulm in 1376 This league triumphed over the count of Wurttem- 
berg at Reutlingen in 1377, and the emperor having removed 
his ban, it assumed a permanent character, set up an arbitration 
court, and was rapidly extended over the Rhineland, Bavaria 
and Franconia In 1382 an alliance was made at Ehingen with 
the archduke of Austria, and through his mediation with the 
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three chief knightly associations of Swabia The new king, 
Wenceslaus, hoped at first, like his father Charles, to check the 
federal movement by associating all estates of the realm under 
his own lead in Landfrtedensetntgungeny but such a compact 
made at Heidelberg in 1384, although renewed at Mergentheim 
three years later, was a mere makeshift The struggle between 
burghers and nobles was precipitated by the inclusion of the 
urban members of the Swiss confederation m the league in 1385 
and the overthrow of Archduke Leopold of Austria by the latter 
at Sempach in the following year A quarrel between the duke 
of Bavaria and the archbishop of Salzburg gave the signal for a 
general war in Swabia, in which the cities, weakened by their 
isolation, mutual jealousies and internal conflicts, were defeated 
by Count Lberhard II at Doffingen (Aug 24, 1388), and 
were severally taken and devastated Most of them quietly 
acquiesced when Wenceslaus proclaimed a Landlnede at 
Eger in 1389 and prohibited all leagues between cities The 
professed aims of the cities which had formed this league of 

I 376 were the maintenance of their imperial status (Retchs- 
unmtUelbarkett)^ security against sale or mortgage and against 
excessive taxation, the protection of property, trade and traffic, 
and the power to suppress disturb inces of the peace There is 
no trace of co-operation with the Hanseatic towns The 
league necessarily opposed the pretensions of the emperors 
and the electoral princes, especially as set forth in the Golden 
Bull, and m accordance with the growing spirit of civil freedom 
demanded a share in the government, but that there was any 
widespread conscious desire for a fundamental change in the 
constitution, for the abolition of aristocratic privilege or for 
a republic, as certain historians maintain, is improbable 
(K Klupfel, D^y schwahtsche Bund) 

For nearly a century there was no great effort at federation 
among the Swabian cities, attention being diverted to the 
ecclesiastical controversies of the time, but there were partial 
and short-lived assoc lations, e g the league of twelve Swabian 

II ties in defence of their liberties in 1392, the Marbaih league m 
1405 against the German king, Rupert, and in 1441 the union 
of twenty-two cities (in 1446 thirty-one) headed by Ulm and 
Nuremberg, for the suppression of highway robbeiy This 
fatter union in 1449 formed a standing army and waged war on 
a confederation of princes led by Albert Ac hilles, afterwards 
elector of Brandenburg (qv) 

The growing anarchy in Swabia, where the cities were violently 
agitated by the constant infringement of their liberties (e g 
the annexation of Regensburg by Bavaria in i486), induced 
Frederick III , who required men and money for the Hungarian 
War, to conciliate the ( ities by propounding a scheme of pacifica- 
tion and reform His commissioner. Count Hugo of Werdenberg, 
met the Swabian estates at Esslmgen and laid before them a 
plan probably drawn up by Bertold, elector of Mainz, and on the 
14th of February 1488 the Great Swabian League was con- 
stituted There were four constituent parties, the archduke 
Sigismund of Austria, Count Eberhard V (afterwards duke) 
of Wurttemberg, who became the first captain of the league, 
the knightly league of St George, and lastly twenty-two Swabian 
imperial cities The league received a formal constitution 
with a federal council consisting of three colleges of nine coun- 
cillors each, a captain and a federal court with judicial and 
executive powers The armed force which was to police Swabia 
consisted of 12,000 foot and 1200 horse, each party contributing 
one-fourth The league gained strength by the speedy accession 
of Augsburg and other Swabian cities, the margraves of Branden- 
burg-Ansbach, Baireuth and Baden, the four Rhenish electors, 
, and in 1490 of Maximilian, king of the Romans, whom the 
league had helped to rescue from the hands of the Netherlanders 
in 1488 It did not render him the support he expected in his 
foreign policy, but it performed its primary work of restoring 
and maintaining order with energy and efficiency In 1492 it 
compelled Duke Albert of Bavaria to renounce Regensburg, 
in 1519 It expelled the turbulent duke, Ulrich of Wurttemberg, 
who had seized Reutlingen, and it sold his duchy to Charles V , 
and in I C2 2 it defeated the Franconian knichts who had taken 
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up arms with Franz von Sickingen In 1525, Truchsess, the 
league captain, aided by the forces of Trier and the palatinate 
overthrew the rebel peasants at Konigshofen on the Tauber and 
at Ingolstadt 

The league, which had been several times renewed, expired 
on the 2nd of February 1534, its dissolution being due tc 
internal dissensions regarding the reformation Futile attempt^ 
were made to renew it, in 1335 by Bavarian chancellor 
Eck, and in 1547 by Charles V 

See E Osann Zur Geschichte dcs •ichwabtschen Bundes (Giesstn 
t8oi) , K Klupfel " T>er schwAbische Bund " (in Htsi Taschenbuch 
1883-1884), Urkunden zur Geschtchte des schwdbischen Bunde 
(Stiittg:art 1846-1853) (A B Go ) 

SWADLINCOTE, a town m the southern parliamentan 
division of Derbyshire, England, 13m S S W of Derby, anc 
4 m S E of Burton-upon-Trent, on the Midland railway 
Pop (1901), urban district of Swadlincote district, 18,014 
This includes the civil parishes of Swadlincote, Church Gres 
Icy and Stanton and Ncwhall, which together form a large 
industrial township, mainly devoted to the manufacture oi 
earthenware and fireclay goods There are collieries in th( 
neighbourhood 

SWAFFHAM, a market toNvn in the south-western parlia 
mentary division of Norfolk, England, mm NNE fron 
London by the Great Eastern railway Pop of urban distru 
(1901), 3371 The town lies high, in an open, healthy district 
The church of St Peter and St Paul is Perpendicular, a hand 
some crucifoim structure with central tower, and has a fim 
carved roof of wood The town, which has a town-hall anc 
assembly rooms, possesses iron foundries and a considerabk 
agricultural trade, with cattle fairs At Castle Acre, 4 m N 
are the picturesque rums of a Cluniac priory, founded shortlj 
tifter the Conquest by William dc Warren These comprisi 
portions of the church, including the fine west front, arcaded 
with three Norman doors and a Perpendicular window, with thi 
chapter-house, cloisters and conventual buildings The majontj 
of the remains arc Norman or Perpendicular The epistle of th< 
same founder has left little but its foundations, but it was crc( tec 
within the protection of a remarkable senes of earthworks 
which remain in good condition These are apparently in parl 
Roman, in part earlier The site, on which Roman coins 
pottery and other remains have been discovered, was on ar 
cincient trackway running north and south It may be notec 
that De Warren founded a similar castle and priory at Lewe^ 
m Sussex The church of St James, Castle Acre, contains gooc 
Early English and Perpendicular work 

SWAHILI {W a-Swah lit , i e coast people, from the Arabu 
sdJnl, coast), a term commonly applied to the inhabitants 0 
Zanzibar and of the opposite mainland between the parallel 
of 2® and 9° S , who speak the Ki-Swahili language Thi 
Swahili are essentially a mixed people, the result of long crossing 
between the negroes of the coast and the Arabs, with an ad 
mixture of slave blood from nearly all the East Afncan tribes 
Among Swahili are found every shade of colour and every typ< 
of physique from the lull-blooded negro to the pure ^mite 
Usually they are a powerfully built, handsome people, inclinec 
to stoutness and with Semitic features They number about 
a million They figured largely in the history of African enter 
prise during the 19th century 'The energy and intelligence 
derived from their Semitic blood have enabled them to take a 
leading part in the development of trade and the industries 
as shown in the wide diffusion of their language, which, like 
the Hindustani m India and the Guarani m South America 
has become the principal medium of intercommunication in a 
large area of Africa south of the equator During his journey 
from the Indian Ocean to the Atlantic (1873-1874) Commander 
V Lovett Cameron found that a knowledge of this language 
enabled him everywhere to dispense with the aid of an inter 
preter, as it was understood bv one or more persons m all the 
tribes along the route Owing to this circumstance the Swahili 
have been found invaluable assistants in every expedition from 
the eastern seaboard to the interior after thev bec^n to be 
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employed by J H Speke and Richard Burton as porters and 
escorts m 1857 The language is somewhat archaic Bantu, 
mu(h mixed with Arabic, while Indian, Persian and even 
English, Portuguese and German words have contributed to the 
vocabulary Grammatical treatises on it have been published, 
and into it portions of the Bible have been translated by Bishop 
Steere^ The Swahili are Mahommedans, but in disposition 
are genuine negroes Christian missions among them have met 
with little success 

See Johann Ludwig Krapf Dtehonary of Swahili Language 
(London 1882) , Bishop Stecrc Handbook of the Swahili Language 
(London, 1894), Collection of Swahili Lolk~Iales (1809), A C 
Madan, Engli^h-Swahili Duitonary (Oxford 1894), Delaunay, 
Grammaire kiswahih (Pans 1898) See also Bantu Lancuagfs 

SWALLOW (A S, swalewe, Icel svala, Du zwaluw, Ger 
Schwalbe), the bird which of all others is recognized as the 
hirbinger of summer in the northern hemisphere The name 
Hirundo rustica of Linnaeus is now employed for the common 
chimney-swallow of Europe, which has been divided into four 
or fivt races In summer it ranges all over Europe, and m 
Asia extends to Manchuria and China, in winter it migrates 
south, reaching India, Burma, the Malay Peninsula and the 
whole of Afrma The common swallow of North America, 
usually called the barn-swallow, is H erythrogastra, but in 
summer it also real hes Alaska and Greenland and extends across 
to Lake Baikal The winter migration extends to Burma for the 
Asiatic swallows and to South Brazil for those of America 
In all some t^\cnty-seven spci its of Hirundo are recognized, the 
range of the genus being practicall) world-wide Returning, 
usually alrtad> paired, to its summer haunts, after its winter 
sojourn in southern lands, and generally reaching England 
about the first wtek in April, the English swallow at ont'e 
repairs to its old quarters, nearly always around the abodes of 
men, and, about a month later, the site of the nest is chosen, 
resort being had in most casts to the vtr\ spot that has 
formerly served the same purpose — the old structure, if still 
remaining, bung restored and refurnished So trustful is the 
bird that it commonly establishes itself m any of menS works that 
will supply the necessary accommodation, and a shed, a barn, 
or any building with an open roof, a chimney that affords a 
support for the nest, or even the room of an inhabited house — 
if chance should gi\c free access thereto — to say nothing of 
cxtraordinar}' positions, may be the place of its choice Where- 
soever placed, the nest is formed of small lumps of moist earth, 
which, carried to the spot in the bird’s bill, are dul\ arranged 
ind modelled, with the a'd of short straws or slender sticks, into 
the required shape This is generally that of a h ilf-sauccr, but 
it varies according to the exigencies of the site The materials 
dry quickly into a hard crust, which is lined with soft feathers, 
and therein are laid fro^n four to six w^iite eggs, blotched ancl 
speckled with grey and orange-brown deepening into black 
Two broods are usually reared in the season, and the young on 
leaving the nest soon make their way to some leafless bough, 
whence they try their powers of flight, at first accompanying 
their parents m short excursions on the wing, receiving from 
them the food which they areas yet unable to capture, until able 
to shift for themselves They collect in flocks, often of man) 
hundreds, and finally leave the country about the end of August 
or early in September, to be followed, after a few weeks, b) 
their progenitors They moult their feathers m their winter 
quarters, and this fact affords one of the strongest arguments 
against the jK>pular belief (which, cunoiis to sa), is still parti) 
if not fully entertained by many who should know better) of 
their becoming torpid in winter, for a state of torpidity would 
suspend all animal action 2 The chestnut forehead and throat, 

1 The language was first reduced to writing by the Arabs who 
still use the Arabic character But the European missionanes havt 
replaced this bv the Roman system which is more suited for the 
transliteration of most Aincan, and especially of the Bantu, tongues 

2 See John Hunter’s Essays and Observations in Natural History, 
edited by Sir Owen in 1861 (11 280) An excellent bibliography 
of the swallow^rpidity controv ersy, up to 1878, is given by Professor 
Coucs {Birds OLtne Colorado Valley pp 378-390) who seems still 
to hanker after the ancient faith m hibernation ’* 
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the shining steel-blue upper plumage, and the dusky white 
— m some cases reddening so as almost to vie with the frontal 
and gular patches — of the lower parts are well known to every 
person of observation, as is the markedly forked tail, which 
is become proverbial of this bird 

Takinjf the word swallow 111 a more extended sense it is used 
for all the members of the family Hirundiiudac, * excepting a few 
to which the name martin {q v ) has been applied and this family 
includes from 80 to 100 species which have been placed m many 
different genera The true swallow has very many affincs some ot 
which range almost as widely as itself does while others seem to 
have curiously rtstneted limits, and much the same miy be said 
I of several of its more distant relatives But altogether tlie family 
j forms one of the most circumscribed and theiefore one of the most 
natural groups of Oscincs having no near allies, for though m 
outward appearance and m some habits the swallows bear a con- 
siderable resemblance to swifts {q v ) the latter belong to a different 
order, and are not I’assenne birds at all, as their structure, both 
internal and external proves It has been sometimes stated 
that the Hirundinidac have their nearest relations m the flycatchers 
{q v) , but the assertion is very questionable and the supposition 
that they are allied to the Amptlidae (cf Waxwing) though possibly 
better founded, has not been confirmed An athnity to the Indian 
and Australian Artamus (the species of which genus arc often 
known as wood-swallows or swallow-shrikes) has also been suggested 
but has not been accepted (A N ) 

SWALLOW-HOLE, in physical geography the name applied 
to a cavity resulting from the solution of rock under the action 
of water, and forming, or having at some period formed, the 
entrance to a subterranean stream-channel Such holes are 
common in cxlcircous (limestone or ehalky) districts, or along 
the line of outcrop of a limestone belt among non-calcareous 
strata These cavities are also known as sinks, dolmas or 
butter-tubs, and b) other local names, ancl sometimes as pot- 
holes, the last term, however, is also synonymous with Giant’s 
Kettle {q v) (See Cavij. ) 

SWAMMERDAM, JAN (1637--1680), Dutch naturalist, was 
born on the 12th of February 1637 Amsterdam, the son of 
an apothecary and naturalist He was destined for the Church, 
but he preferred the profession of medicine, taking his doctor’s 
degree at Leiden in 1667 Having necessaril) to interest 
himself in human anatomy, he devoted much attention to the 
preservation and better demonstration of the various stnirtures, 
and he fleviscd the method of studying the nrculatory system 
by means of injections He also spent much time in the study of 
insects, investigating the subject of their metamorphosis, and 
in this and other ways laying the btgmnings of their natural 
classification, while his researches on the anatomy of mayflies 
and bees wc re also of great importance IIis devotion to sc lenc e 
led to his neglect of practice, his father, resenting this, stopped 
all supplies and thus Swammerdam experienced a period of 
considerable privation, which had the most unfortunate con- 
sequences to his health, both bodily and mental In 1675 
father died, leaving him an adequate fortune, but the mischief 
was irreparable He became a hypochondriac and mystic, 
joined the followers of Antoinette Boungnon, and died at 
Amsterdam on the 15th of hchruary 1680 

His Allgemeene \ erhandcling van bloedeloose diert'jens appeared 
at Utrecht in I0()9, «uul his Bihha naturae sive Historia insectorum 
in certas classes rcdacta was published after his death by H Boer 
liaeve m 1737- 1738 He was also the author of Miraculum naturae 
seu Uteri muliebris fabnea (Leiden, ibyz) 

SWAN, JOHN MACALLAN (1847-1910), English painter 
and sculptor, received his art training first in England at the 
Worcester and Lambeth schools of art and the Royal Academy 
schools, and subsequently in Pans, in the studios of J L 
G^ome and E Fr^miet He began to exhibit at the Academy 
in 1878, and was elected asscx'iate in 1894 and academician in 
1905 He was appointed a member of the Dutch Water-Colour 
Society in 1885 , and associate of the Royal Society of Painters 
m Water Colours in 1896 and full member m 1899 A master 
of the oil, water-colour and pastel mediums, an accomplished 

* An enormous amount of labour has been bestowed upon the 
Hirundinidac by R D Sharpe {Cat B Brit Mus x 85^10) 
ajid in the finely-illustrated Monograph which he and C. W Wyatt 
have published (2 vols 4to, London, 1 885-1894) 
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painter and a skilful draughtsman, he ranks also as a sculptor 
of distinguished ability He has treated the human figure with 
notable power, but it is by his representations of the larger 
wild animals, mainly the felidae, that he chiefly established his 
reputation, m this branch of practice he ha5 scarcely a rival 
His picture “ The Prodigal Son,’’ bought for the jC'hantrey 
collection in 1889, is in the National G&.llery of British Art 
He was awarded first class gold medals for painting and 
sculpture in the Pans Exhibition, 1900 He died on the 14th 
of l^ehruary 1910 

See Sculp lURE, “ The Work of J M Swan " by A L Balciry 
in riie Studio, vol xxii , and Drawings of John M Swan R A 
(George Newncs, Ltd ) 

SWAN, SIR JOSEPH WILSON (1828- ), English physicist 

and electrician, was bom at Sunderland on the 31st of October 
1828 After serving his apprenticeship with a chemist in his 
native town, he became first assistant and later partner in a 
firm of manufacturing chemists in Newcastle Among its 
operations this firm included the manufacture of photographic 
plates, and thus Swan was led to one of the advances in photo- 
graphy with which his name is associated — the production of 
extremely rapid dry plates, which were the outcome of an original 
observation made by him on the effect of heat in increasing the 
sensitiveness of a gelatmo-bromide of silver emulsion In 1862 
he patented the first commercially practu able process for carbon 
printing in photography This depended on the fact that when 
gelatine is exposed to light in the presence of bichromate salts 
it is rendered insoluble and non-absorbent of water Swan took 
a surface of gelatine, dusted over with lampblac k and sensitized 
with bichromate of ammonium, and exposed it to light below 
a photographic negative, the result was to make the gelatine 
from the surface downwards insoluble to a depth depending 
on the intensit), and therefore penetration, of the light which 
had reached it through the negative In this operation the 
surfac e of the gelatine was also rendered insoluble, and it therefore 
became necessary to get at its back in order to be able to wash 
away the portions that still remained soluble, this was effected 
by cementing the insoluble surface to a fresh sheet of paper by 
me ms of indiarubber solution, and then detaching the original 
support It thus besame possible to reach the soluble portions 
with water and to obtain a representation of the picture, though 
reversed as to right and left, in relief on the pigmented gelatine 
This process has been simplified and improved by subsequent 
workers, but in its essential features it forms the basis of some 
of the methods of photographic reproduction most widely used 
at the present day But Swan’s name deserves remembrance 
even more in connexion with the invention of the incandescent 
electric lamp than with impiovements in photographic tech- 
nuiue lie was one of the first to undertake the production of 
an electric lamp in which the light should be produced by the 
passage of an electric current through a carbon filament, and 
he was almost certainly far ahead, in point of time, of an\ other 
worker in the same field m realizing the conditions to be met 
nd the difficulties to be overcome So far back as i860 hr 
t onstructed an electric lamp with a carbon filament, which was 
formed by packing pieces of paper or card with chan oal powder 
m a crucible and subjecting the whole to a high temperature 
The carbonized paper thus obtained he mounted in the form of a 
fine strip in a vacuous glass vessel and connected it with a battery 
of Grove’s cells, which though not strong enough to raise it to 
(omplete incandescence, were sufficient to make it red-hot 
This was substantially the method adopted by Edison nearly 
twenty yearb later, after various fruitless efforts to make a 
practical lamp with a filament of platinum or a platinum alloy 
had convinced him of the unsuitabilitv of that metal for the 
purpose — a conclusion which Swan had reasoned out for himself 
many years before By the time Edison had hit upon the idea 
of carbonizing paper or bamboo by heat to form the filament, 
Swan had devised the further improvement of using cotton 
thread ‘‘ parchmentized ” by the action of sulphuric a( id, and 
it was by the aid of such carbon filaments that on the 20th of 
October i88o he gave at Newcastle the first Dublic exhibition 
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on a large scale of electnc lighting by means of glow lamp 
In another method devised by him for the manufacture of fiL 
ments, collodion was squirted into a coagulating solution an 
the tough threads thus obtained carbonized by heat He ah 
devoted attention to apparatus for measunng electric current 
to the improvement of accumulators and to the conditioi 
governing the elcctro-deposition of metals He was elected 
fellow of the Royal Society in 1894, and served as president ( 
the Institution of Electrical Engineers m 1898-1899 and of tl 
Society of Chemical Industry in iqoi In the last-name 
year he received the honorary degree of D Sc from Durha 
University, and he was knighted in 1904 

SWAN (A S swan and swon, Iccl svanr, Du zwaa 
Ger Schwan), a large swimming-bird, well known from beii 
kept in a half-domesticated condition throughout many par 
of lurope, whence it has been carried to other countries 1 
England it was far more abundant formerly than at present, tl 
young, or cygnets, 1 being highly esteemed for the table, and 
was under especial enactments for its preservation, and regardc 
as a “ bird royal ” that no subject could possess without liceni 
from the Crown, the granting of which licence was accompanie 
by the condition that every bird in a “ game ” (to use the o 
legal term) of swans should bear a distinguishing mark of owne 
ship (cvgninoia) on the bill Originally this privilege w 
conferred on the larger freeholders only, but it was gradual 
extended, so thpt m the reign of Elizabeth upwards of 900 distin 
swan-marks, being those of private persons or corporatior 
were recognized b> the royal swanherd, whose jurisdictu 
extended over the whole kingdom It is impossible here 
enter into further details on this subject, interesting as it 
from various points of view ^ It is enough to remark that t 
the legal protection afforded to the swan points out that it w 
not indigenous to the British Islands, and indeed it is stat( 
(though on uncertain authority) to have been introduced 
England in the reign of Richard Coeur de Lion, but it is now 
perfectl) naturalized that birds having the full power of flig] 
remain in the country There is no evidence to show that 1 
numbers are ever increased by immigration from abroad, thou^ 
It is known to breed as a wild bird not farther from the Britr 
shores than the extreme south of Sweden and possibly in De 
mark, whence it may be traced, but with considerable vacuitit 
in a south-easterly direction to the valley of the Danube ar 
the western part of Central Asia In Europe, however, i 
definite limits can be assigned for its natural range, since bin 
more or less reclaimed and at liberty consort with those that a 
truly wild, and c ither induce them to settle in localities be} or 
Its boundary, or of themselves occupy such localities, so th< 
no difference is observable between them and their untame 
brethren hrom its breeding-grounds, whether they be 
Turkestan, in south-eastern Europe or Scania, the swan migrat 
southward towards winter, and at that season may be four 
in north-western India (though rarely), in Egvpt, and on tl 
shores of the MediterranccUi 

The swan just spoken of is by some nituralists named tl 
mute or tame swan, to distinguish it from one to be present 
mentioned, but it is the swan simply of the English langua^ 

^ Here as in so many other cases we have what may be calk 
the table-name " of an animal dcn\ul from the Norman-Frtncl 
while thT.t which it bore when aliv« was of Teutonic origin 

- J he king and the Companies of D> ers and Vintners still maintai 
their swans on the Thames and a yearly expedition is madt in tt 
month of August to take up the young birds — th<iicc calltsl ‘ swai 
upping *' and corruptly swan-hopping — and mark them T*- 
largest swannerv m England inde^ the only one worthy of th 
name is that belonging to Lord llchester, on tht wo ter called th 
Fleet lying inside the Chesil Bank on the coist of Dorset whei 
from 700 to double that number of birds inav be kept— a stoc 
doubtless too great for the area but very small when compare 
with the numbers that used to be retained on vanous rivers in th 
country The swanpit at Norwich seems to be the only place no 
existing for fattening the cy^gntts for the table — in expensive pn 
cess but one fully appreciated by those who have tasted the result 
The EngUsh swan-laws and regulations have been concisel 
but admirably treated by Serjeant Manning {Penny Cyclopaedti 
XXlll 271 272^ 
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and literature Scientificallv it is usually known as Cygnus olor 
Its large size, its spotless white plumage, its orange-red bill, 
surmounted by a black knob (technical!) the “ berry ”) larger 
in the male than in the female, its black legs and stately appear- 
ance on the water are familiar, either from figures innumerable or 
from direct observation, to almost every one When left to 
Itself Its nest is a large mass of aquatic plants, often piled to the 
height of a ( ouple of feet and possibly some six feet m diameter 
In the midst of this is a hollow which contains the eggs, generally 
from five to nine in number, of a greyish-olive colour The 
period of incubation is between five and six weeks, and the 
)Oung when hatched are clothed in sooty-grey down, which is 
succeeded by feathers of sootv-brown This suit is gradually 
replaced b) white, but the young birds are more than a twelve- 
month old before they lose all trace of colouring and become 
wholly white 

It was, however, noticed bv Plot (TV H Staff or dshtre^ p 228) 
more than 200 )ears ago that certain swans on the Trent had 
white cygnets, and it was subsequently observed of such birds 
that both parents and progeny had legs of a paler colour, while 
the young had not the “ blue bill ” of ordinal*) swans at the 
same age that has in some parts of the country given them a 
name, besides offering a few other minor differences These, 
being examined b\ W Yanell, led him to announce Zool 
Society y 1838, p 19) the birds presenting them as forming a 
distinct species, C immutabiliSy to which the English name of 
‘ Polish swan had already been attached by the London 
poulterers,^ hut which is now regarded mcrel) as a variety, not 
in anv way specially associated with Poland but possibly a 
dimorphic form 

The w hooper whisthng or wild swan ^ of modem usage Cygnus 
musicus which was doubtless always a wmtcr-visitant to Britain, 
though nearly as bulky and quite as purely white in its adult 
plumage 18 at once recognizable from the species which has been 
half domesticated by its wholly different but equally graceful 
carnage and its bill — which is black at the tip and lemon-yellow 
for a great part of its base This entirely distinct species is a 
native of Iceland eastern Lapland and northern Russia, whence 
it wanders southw ird in autumn, and the musical tones it utters 
(contrasting with the siknce that lias caused its rclati\e to be 
often callcil the mute swan) have been celebrated from the time 
of Homer to our own Otherwise in a general wav there is little 
difference between the habits of the two, and ver\ closely allied 
to the whooper is a much smaller species with verv well marked 
characteristics known as Bewick’s Swan, C bewicki This was first 
indicated as a vanety of the last by P b Pall.is, but its specific 
validity IS now fully established Apart from size it may be 
externally distinguished from the whooper by the bill having onl> 
a small patch of yellow, which inclines to an orange rather than 
a lemon tint, while mternallv the difference of tht vocal organs 
IS well marked \nd its cry though melodious enough is unlike 
It has a more easterly home m the north than the whooper, but 
in winter not infrequently occurs in Hiitain 

Both the species last mentioned ha\c their representatives in 
North America and in each case the tiansatlantic bird is con- 
siderably larger than that of the Old World The first is tlu 
trumpeter swan C buccinator which has the bill wholly black 
and the second the C coluntbtanus — greatly resembling Bewick's 
swan but with the coloured patches on tin bill of less extent and 
deepening almost into scarlet South America produces two very 
distinct birds commonly regarded as swans, Cygnus melanocoryphus 
the black necked swan and that which is called Coscoroba This 
last C Candida which inhabits the southern extremity of the 
continent to Chile and the Argentine territory and visits the 
Falkland Islands, is the smallest species known — pure white m 
colour exc^t the tip of its primaries but having a red bill and 
red feet • The former if not discovered by earlier navigators, was 

^ M Gerbe, in liis edition of Dogland's Ormthologie Europ^enne 
(11 47 7) » niakcs the amusing mistake of attnbuting this name to 
the fourreurs (furriers) of London, and of reading it Cygne du p 6 le 
(polar, and not Polish, swan) ! 

2 In some districts it is called by wild-fowlers elk which per- 
haps may be cognate with the Icelandic Alft and the Old German 
Elhs or Elps (cf Gesner, Orntihologta, pp -^58, 359), though by 
modern Germans Elb-schwan seems to be used for the preceding 
species 

* Dr Stejn^er {Proc U S Nat Museum 1882, pp 1 77-1 79) 
has been at much pains to show that this is no swan at all, but 
merely a large Ana tine form Further research may prove tliat his 
views are founded, and that this, with another very imperfectly 
known species, C damdt, described by Swinhoe {Proc Zool Soc , 


observed by Narbrough on the 2nd of August 1670 in the Strait of 
Magellan, as announced in 1094 in the first edition of his Voyage 
(p 52) It was subsequently found on the Falkland Islands dunng 
the Erench settlement there in i704-i7f)‘; as stated by Pemetty 
( Voyage 2nd ed 11 26 99) and was first technically described in 
1782 by Molina {Saggio sulla stor nat del Chile pp 234 344) Its 
range seems to be much the same as that of the Coscoroba except 
that it edmes farther to tlie northward to the coast of southern 
Brazil on the east, and perhaps into Bolivia on the west It is a 
very handsome bird, of large size, with a bright red nasal knob, a 
black neck and the rest of its plumage pure white It has been 
introduced into Europe, and breeds freely in confinement 

A great! r interest than attaches to the South American birds 
last mentioned is that which invests the black swan of Australia 
Chenopts atrata Considtred for so many centuries to be an im- 
possibihty, tlic knowledge of its existence seems to have impressed 
(more perhaps than anything else) the popular mind with the notion 
of the extreme divergence — not to say the contrariety- of the 
organic products of that country By a singular stroke of fortune 
we are able to name the precise day on which this unexpected dis 
covery was made The Dutch navigator Willem de Vlaming 
visiting the wtst coast of 7uidland (Southland) , sent two of his boats 
on the 6th of January 1697 to explore an estuary he had found 
There their crews saw at first two and then more black swans, of 
which they caught four, taking two of them alive to Batavia, and 
Valcntyn, who several years later recounted this voyage, gives m 
his work a jilate representing the shij^, boats and birds, at the. 
mouth of what is now known from this circumstance as Swan 
river, the most important stream of the thriving colony of West 
Austraha, which has adopted this very bird as its armorial symbol 
Valentyn, however was not the first to publish thi> interesting 
discovery News of it soon reached Amsterdam, and the burgo 
master of that city, Witsen by name, himself a fellow of the Royal 
Society, lost no time in communicating the chief facts ascertain! el 
and among them the finding of the bUck swans, to Martin Lister 
by whom they were laid before that society in October 1698, and 
printed m its Philosophical Transactions, xx 361 Subsequent 
voyagers, Cook and others, found that the range of the species 
extended over the greater part of Australia, in many districts of 
which it was abundant It nas since rapidly decreased in numbers 
but IS not likely soon to cease to exist as a wild bird, while its 
Singular and ornamental appearance will probably pre stive it as 
a modified captive in most civilized countries T he species scarce!) 
needs description the sooty black of its general plumage is relieved 
by the snowy white of its flight- feathers and its coral- like bill 
band eel with ivory 

The Cygninae admitteiily form a well defined group of the family 
Anatidae , and there is now no doubt as to its limits, except m the 
case of the Coscoroba above mentioned This bird would seem 
to be, as is so often found m members of the South American 
fauna, a Itoore generalized form, presenting several eharacte^nsties 
of the Anatinae, while the rest, even its black necked compatriot 
anel the almost wholly black swan of Australia, have a higher 
morphological rank Excluding from consideration the little 
known C davtdi, of the five or six species of the northern 
hemisphere four present the curious character, somewhat analogous 
to that found m certain cranes {qv\ of the penetration of the 
sternum by the trachea nearly to tne posterior end of the keel 
whence it returns forward and upward again to revert and enter 
the lungs, but in the two larger of these species, when adult, the loop 
ol the trachea between the walls of the keel takes a vertical direction, 
while in the two smaller the bend is horizontal, thus affording an 
easy mode of recognizing the respective species of each Fossil 
nmains of more chan one species of swan have been foi^d The 
most remarkable is C falconeri, which was nearly a third larger 
than the mute swan, and was described from a Maltese cave by 
W K Parker m the Zoological Society's Transactions, vi 1 19-124, 
pi 30 (AN) 

SWANAGE, a watering-place and seaport m the eastern 
parliamentary division of Dorsetshire, England, 9 m S S W 
from Jiournemouth by sea, and 132 m S W by W from London 
by the London & South-Western railway Pop of urban 
district (1901), 3408 It lies on the picturesque Swanage Bay, 
on the east coast of the so-called Isle of Purbetk, the district 
lying south of Poole Harbour The coast is wild and pre- 
cipitous, and numerous caves occur in the cliffs Inland are 
open, high-lying downs Swanage Bav has a beautiful sandy 
beach affording excellent bathing In the town, the church 

1870 p 430) from a single specimen in the Museum of Peking 
should be removed from the sub-family Cyginnac Of C coscoroba 
Mr Gibson remarks {Ibis 1880, pp 36, 37) tliat its “ note is a loud 
trumpet call " and that it swims with “ the neck curved and the 
wings raised after the true swan model " 

* Commonly quoted as Oud en nteuw OosUlndien (Amsterdam, 
1726) The incidents of the voyage are related in Deel in Hoofdst 
IV (which has for its title Description of Banda), pp 68-71 
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of St Mary has a massive tower possibly of pre-Norman date, 
there are a town hall, an institute with library and lecture hall, 
and memorials to a victory gained by King Alfred over the 
Danes in the bay in 877, and to Albert, Prince Consort A 
large export trade is carried on in stone from the Purbeck 
quarries , 

SWANSEA, a municipal, county and parliamentary borough, 
market town, and seaport of Glamorganshire, South Wales, 
finely situated in an angle between lofty hills, on the river 
Taw6 or Tawy near its mouth in Swansea Bay, a beautiful 
recess of the Bristol Channel, 201 m W of London b> rail and 
45im WNW of Cardiff The Great Western mam line has a 
junction within the borough at Landore, whence a branch runs 
into a more central part of the town The Vale of Neath branch 
of the same railway and the Rhondda & Swansea Bay railway 
(now worked by the Great Western) have terminal stations near 
the docks on the other (eastern) side of the river, as also has the 
Midland railway from Hereford and Brecon All these lines 
approach the town from the north and east through an un- 
attractive industrial district, but the central Wales branch of 
the London & North-Western railway from Craven Arms in 
entering it on the west passes through some beautiful wood- 
lands and then skirts the bay, having parallel to it for the last 
3 m the light (passenger) railway which runs from Swansea to 
Mumbles Pier The older part of the town, being the whole 
of the municipal borough previous to 1836, occupies the west 
bank of the Tawe near its mouth and is now whollv given up to 
business Stretching inland to the north along the river for 
some 3 m through Landore to Mornston, and also eastwards 
along the sea margin towards Neath, is the industrial quarter, 
while the residential part occupies the sea front and the slopes 
of the Town Hill (380 ft high) to the west, stretching out to 
the pleasant suburb of bketty 1 he cast side of the river (known 
as St Thomas’s and Port Tennant) is approached from the west 
by a road earned over the North Dock Lock and the river b> 
two girder drawbridges, each of which has a double line of 
roadway (on which tramways are laid), two footpaths and a 
line of railway All the main thoroughfares are spacious, and 
m two or three instances even imposing, but most of the resi- 
dential part consists of monotonous stuccoed terraces The 
climate is mild and relaxing and the rainfall avenxges about 
40 m annually 

Public Buddings j &( —The old castle, first built by Henry 
de Newburgh about loc^q, has entirely disappeared, but of the 
new castle, which was probably intended only as a fortified 
house, there remain the great and lesser halls, a tower and a 
so-called keep with the curtain wall connecting them, its chief 
architectural feature being a fine embattled parapet with an 
arcade of pointed arches m a style similar to that of the 
episcopal palaces of St Davids and Lamphey built b\ Ilenrv 
Gow er (d 1347), bishop of St Davids, to whom the building of 
the new “ castle ” is also ascribed Part of it is now used as 
the headquarters of the 4th Welsh (Howitzer) Brigade R F A 
Possibly some traces of St Davids Hospital, built bv the same 
prelate m 1331 , are still to be seen at Cross Keys Inn The parish 
church of St Mary was entirely rebuilt m 1895 1898 It pre- 
viously consisted of a tower and chancel (with a fine Decorated 
window) built by Bishop Gower, the piers of the chancel 
arch being partly built on. earlier Norman work, the Herbert 
Chapel (originally St Ann’s) of about the same date as the 
chancel and rebuilt m the early part of the i6th century, and a 
nave built m 1739 Of the earlier work there remains the door 
of the rood loft (built into a wall), a 15th century brass-inlaid 
marble slab with a representation of the resurrection, in memory 
of Sir Hugh Johnys (d c 1463) and his wife, and three canopied 
altar tombs— one with the effigy of a priest and another wnth 
effigies of Sir Matthew Cradock and his wife Within the parish 
of St Mary was St John’s, the church of a small parish of the 
same name lying to the north of St Mary’s and once owned by 
the Knights Hospitallers This church, which was entirely 
rebuilt in 1820, was renamed St Matthew m 1880, when a 
new St John’s was built within its own parish There are 


181 

26 other churches and 10 mission rooms belonging to the Church 
of England, besides 2 Roman ^Catholic churches, a synagogue, 
and 84 Nonconformist chapels (31 Welsh and 53 English) and 
20 mission rooms but all are modern buildings There are 
9 ecclesiastical parishes and parts of two or three others, all in the 
diocese of St Davids The Royal Institution of South Wales, 
founded m 1835, housed m a handsome building m the Ionic 
style erected in 1838-1839 and possesses a museum in which the 
geology, mineralogv, botany and antiquities of the district 
are well represented, there being a fine collection of neolithic 
remains from the Gower Caves and from Merthyr Mawr Its 
library is rich in historical and scientific works relating to 
Wales and Welsh industries and contains the collection of 
historical MSS made by Colonel Grant-Francis, some time its 
honorary librarian, but one of its most \alucd possessions is 
the original contract of affiance between Edward II (when 
prince of Wales) and Isabella Its art gallery has many prints 
and drawings of great local interest and here the Swansea Art 
Society holds its annual exhibition The Swansea Scientific 
SocieU also meets here In its early days the institution was 
the chief centre of scientific activity in South Wales, those asso- 
ciated with Its work including 1 W Dillwyn, James Motley, 
Dr Gutch and J E Bicheno, all botanists, J Gwyn Jeffreys, 
conchologist. Sir W R Grove and the ist Lord Swansea, 
the last three being natives of the town 

The free library and art gallery of the corporation, a four- 
storc>ed building m Italian style erected in 1887, contains the 
library of the Rev Rowland Williams (one of the authors of 
Essays and Reviews)^ the rich Welsh collection of the Rev Robert 
Jones of Rotherhithe, a small Devonian section (presented bv 
the Swansea Devonian Society), and about 8000 volumes and 
2500 prints and engravings, intended to be mutually illustra- 
tive, given by the Swansea portrait-painter and art cntic, 
John Deffett Francis, from 1876 to 1881, to receive whose first 
gift the librarv was established in 1876 It also contains a 
complete set of the patent office publications 

The grammar school founded in 1682 hy Hugh Gore (1613- 
1691), bishop of Waterford, is now carried on by the town council 
under the Welsh Intermediate Education Act of 1889, and 
there is a similar school for girls The technical college is also 
earned on by the town council, the chief features of its 
curriculum being chemistry, metallurgy and engineering A 
training college for school-mistresses, established by the British 
and Foreign School Society m 1872, was transferred to the 
town council in 1908 

The other public buildings of the town include the gildhall 
and law courts, m the Italian style with Corinthian pillars and 
pilasters, built m 1847 and internally remodelled m 1901# a prison 
(1829), a fine market hall (1830), rebuilt in 1897, a cattle market 
and abattoirs (1869) the Albert Hall for eoneirts and jiubhc meet 
mgs (1804), the Royal Metal Exchange (1897), harbour trust 
olhees (1904) a central post office (1901) and two theatres Tht 
bdirvohnt institutions include the general hospital, founded in 
1817, removed to the present site m 18O7, extended by the addition 
of two wings in 1878 and of an eye department in 1890 a con 
vakseent home for twtnty patients from the hospital only (1903), 
tht Royal Cambrian Institution for the Dtal and Dumb, estab 
lished in 1847 at Aberystwyth, removed to Swansea in 1850, and 
stveral times enlarged, so as to have at present accommodation 
for ninety-eight pupils, the Swansea and South Wales Institution 
for the Bhnd estabhshed in 1805 and now under the Board of 
Education the Swansea and South Wales Nursing Institute (1873) 
providing a home for nurses in the intervals of their employment, 
a nursing institution (1902) for nursing the sick poor in their own 
homes, affiliated with the Queens Jubilee Institute of London, 
the Sailors' Home (18O4), i Sailors' Rest (1885), and a Mission to 
Seamen's Institute (1904) 

The town possesses lo^ acres of parks and open spaces, the chief 
being Llewelyn Park of 42 acres in the north of th( town near Moms- 
ton, Victoria Park (lO acres) and recreation ground (8 acres) abutting 
on the sands in the west, with the privately owned football field 
between them, Cwmdonkm (i i acres) commanding a fine panoramic 
view of the bay, and Brynniill (0 acres) with a disused reservoir 
constructed in 1837 and now converted into an ornamental lake 
Other features of these parks arc a small botanical garden in 
Cwmdonkm, a good collection of waterfowl in Brynmill, and a small 
aviary of the rarer Bntish birds in Victori i Park, which also has a 
meteorological station in connexion with the meteorological office. 
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and a statue of Mr William Thomas of Lan erected m 1905 in appre- 
ciation of the work done by him in preserving and obtaining open 
^aces ” for Swansea In the town itself there are statues of 
J H( nry Vivian and of his son Sir Henry Hussey Vivian (created 
Lord Swansea in 1803) each in his turn the ' copper king The 
corporation owns aliout 645 acres of land within the hmits of the 
ancient borough This consists mainly of land acquired under an 
Inclosure Act of 1701, but a small part is suiqilus land acquired 
in 1876-1879 111 connexion uith an improvement scheme for cleanng 
a large insmitary an i in the centre of the town 

The town is lighted with gas supplied by a gas company first 
incorporated m 1830 and by electricity supplied by the corporation 
There is a good system of elcctricall> worked tramways, 5^ m 
being owned by a company ind nearly 6 m by the coiporatioii 
blit the whole worked by tin company The town obtains its cfiief 
supply of wat( r from moorlands situated on the Old Rod Sandstone 
formation in the valley of tht Cray, a tributary of the Usk in Brecon- 
shire where a reservoir of 1,000,000,000 gallons capacity has been 
tonstructed at a cost of ;^j 47,759, under parhamentary powers 
obt lined in 1892, IQ02 and 1905 The w iter is brought to the town 
m a con«luit consisting of 23^ m of iron pipw and 3 m of tunnel 
into a service reservoir of 3,000,000 gallons cajiaeity made on 
the Town Hill at an elevation of 580 ft above sea-levcl There 
IS a further supply obtained from time reservoirs of a combined 
capacity of 513,000 000, constructed in 1869 1871 and 1889 respec- 
tively in the Lliw and adjoining valleys, in the drainage area of the 
Loughor about 10 m to the north of Swansea 

Harbour and Comtnerix —Swansea owes its commercial prosperity 
to its grcit natural advantages as a harbour and its situation 
within the South Walts coal bisin, for the anthricito portion of 
which it IS th( niturel port of shipment It is the most wisterly 
port of the Bristol Channel and the neirest to the open sea, only 
35 m from the naturd harlxiur of reluge at JLuiuly, am’ there is 
shelttred anchorage under the Mumbles Hea<l at all states of the 
tide 

The modern development of the port dates from about the middle 
of the 1 8th century when coal began to bt extensively worked at 
Llansamlet and copper-smelting (begun at Swansea in 1717, tliough 
it Neath it elated from 1584) assumed large proportions The coal 
was conveved to the works and for shipment to a wharf on the cast 
bank, on the backs of mules uid somewhat lab r by means of a 
private canal The common quay was on the west bank, all ships 
coming m had to he in the river bed or in a natural tidal basin 
known as Fabian's Hay, on the cast Under an act of 1791 harbc>ur 
trustees were appointed who cleared and deepened the nver bed 
and built a long pier on cither side of it in 1796 the approach to 
the port was made safer by means of an improved light on Mumbles 
Head A canal coiiiieetmg the tidal j^art of tlic river Neath with 
the mouth of the Tawe, made in 1789, w<es m 1824 connected with 
the Vah of Neath canal by mtans of an aqueduct across the Neath 
nver, when also a small dock, I’ort Tennant (so namt d after its ownei) 
or Salthousc Dock, was made near the cast pier, aiul this continued 
to be used till 1880 Meanwhile in 1798 the whole eo able Id of the 
Swinsia Valley was conneited with the poft by a emil 16 J m 
long (accpiired by the Great Westirn rulway in 1872) In 1851 
the nver was dive rted easiwartl into a lu w channel (called the Ni w 
Cut) and its old channel was loektd and floated, tlureby forming 
the North Dock with m area of acres ind a h ilf-fidc basin 
500 yards long covering 2J acres The bw<insea Valley canal has 
a count cting lock with tins dock, and on the islmd betwetn the 
dock and the Ntw Cut are patent futl woiks, copper ore yards and 
other mineral sheds and large gram stores and flour mills The 
South Dock, begun in 1847 under poweis obtained that year by 
a private company, transferred in 1857 to the h«irboiir trustees 
and opened in 1859, is mainly used for shipping coal and for dis 
charging Umber and fish Lying par dlel to the sea front and to the 
West of the entrance chaiine 1 from which it runs at right angh s, 
It has an area of 13 acres with a half-tide basin of 4 acres and a lock 
300 ft long by Go ft wide The next development was on the 
cast side of the river where the natural inlet of Fabian s Bay, inside 
the harbour mouth, was utilized for the construction of the Pnnee 
of Wales s Dock (authorized 1874, opened Octobt r 1881, extension 
opened March 189b) Its total area is 27 acres, its quays are nearly 
7000 ft long, and it is connected with the T tnnant canal The very 
rapid increase m tin demand for anthracite coal (for the shipment 
of which Swansea his practically a monopoly) soon necessitated 
still further accommodaUon and in July 1904 was begun the King’s 
Dock, which hes farther < ast and has an entrance din et from the 
bay By means of the embankment made in connexion with it, 
400 acres were reclaimed from the sea It has an area of 68 acres, 
its lock measures 875 ft by 90 ft and its quays 10,550 ft long, 
and it has a depth of 32 ft of water, or inner cill The total dock 
area of Swansea has thus been increased to about 147 acres with 
a total length of quays exceeding 3 m The harbour docks and 
adjacent railw^s (which exceed 20 m ) are owned and administered 
by a harbour trust of 26 members, of whom one is the owner of the 
Briton Ferry estate (Lari Jersey), 4 represent the lord of the seigniory 
of Gower (the duke of Beaufort), 12 are proprietary members and 
9 are elected annually by the corporation of bwansca The trustees 


are conservators of the nver Taw6 and parts of Swansea Bay, 
and the pilotage and lighthouse authority of the district They 
were meorporatod by the Harbour Act of 1854 There are 9 private 
graving docks 

The total exports (foreign and coastwise) from Swansea during 
1907 amounted to 4,825,898 tons, of which coal and coke made up 
3.655,050 tons, pitcnt fuel, 679,002 tons tin, terne and black 
jilates, 34^,240 tons, iron and steel and Ihcir manufactures, 38,438 
tons , vanous chemicals (mostly the by products of the metal 
industries), 37,100 tons copper, zinc and silver 22,633 tons Its 
imports during the same year amounted to 899,201 tons, including 
172,319 tons of gram and other agiicultunl produce, 156,620 tons 
of firewood, 145,255 tons of pig iron and manufactured iron and 
steel, 47 201 tons of iron ort , 121,168 tons of copper, silver, lead, 
tin and nirkd with thur ores and alloys, 63,009 tons of zinc, its 
ores and alloys, 41 029 tons of sulphur ore, phosphates and other 
raw material for the chemical trade Ihe town (which is often 
called "the metallurgical capital of Walts") is tht chuf scat of 
the copptr, spelter, tin-plate and patent fuel industries, and has 
within a compass of a m over 100 different works of 36 varieties 
(oxr lusive of collieries) for the ti catmint or manufacture of copper, 
gold, silver, lead, sulphate of copper, spelter, tinplates, steel and 
non, nickil and cobalt, yellow metal, sulphuric acid, hydrochloric 
acid, creosote, alkali, galvanized sheets, patent fuel as well as engi 
nttnng works, iron foundries, large flour and provender mills, fuse- 
works and brickworks Copper smelting, which during most ot 
the 19th eentuiy was the chief industry, has not maintained iG 
rt lativc miportanc e, though Swansea is still the chief seat of tht 
trade, but three fourths of the iinplatts manufaetiired in Great 
Britain and nmetecn-twentieths of the spt Iter or zinc arc made in 
the Svvanst a district, and its tube works are also the largest m the 
kingdom While the bulk of the coal is sent to France and the 
Meditcrr me in ports, an increasing quantity of anthracite is shipped 
to Germ my and, in sailing vessels to the Pacific ports of America, 
patent futl IS largely sent to South America, whence return cargoes 
of mineral ores and gram arc obtained, wliile Germany, France, 
Italy, Rumania, the Umtctl States and the Far Fast are the chief 
customers for liiipkitis Over one hundred fishing-sm icks and 
trawlers usuilly land their catches at the south dock, when there 
IS a floiinsbmg fish-market There is also a large ic( factory 

From 1535 to 1832 (with the exception of 1658-1659) Swansea 
was associated with the other boroughs of Glamorgan in sending 
one representative to Parliament In 1658 C romwcll gave the 
town the right of separately returning a member of its own, 
but this right lapsed with the Restoration In 1832 St John’s, 
St Thomas’s and parts of the p inshes of Llansamlet and Llangv- 
fclach were added to the parliamentary borough of Swansea, 
to whith^along with the boroughs of Neath, Aberavon, Kenfig 
and Lougnor a separate representative was given In 1836 
the municipal borough was made coextensive with the par- 
liamentary borough and continued so till 1868, when some 
further small additions were made to the latter, with which the 
munitipal borough was once more made coextensive m 1889 
Meanwhile in 1885 the parhamentary constituency was made 
into two divisions with a member each, namely Swansea Town 
consisting of the original borough with St Thomas’s, and Swan- 
sea District consisting of the remainder of the borough with the 
four contributory boroughs In 1888 Swansea was made a 
county borough and in 1900 the various parishes constituting 
it were consolidated into the civil parish of Swansea Its 
total area is 5194 acres The corporation consists of 10 aldermen 
and 30 councillors The assizes and quarter sessions for Gla- 
morgan are held at Swansea alternately with Cardiff Tlie 
borough has a separate commission of the peace, and, since 
1891, a court of quarter sessions 

The population of the old borough was 6099 in 1801 and 
13,256 m 1831, after the first extension it amounted to 24,604 
m 1841 The population in 1901 was 94,537 Of those who were 
three years of age and upwards, nearly 67 % were returned as 
speaking English only, 29 % as speaking both English and Welsh, 
3i % speaking Welsh only 

History — No traces of any Roman settlement have been 
discovered at Swansea, though there seems to have been a 
small one at Oystermouth, 5 m to the south, and the Via 
Julia from Nidum (Neath) to Loughor probably passed through 
the northern part of the present borough where a large quantity 
of Roman coins was found in 1835 The name Swansea stands 
for Sweyn’s “ ey ” or inlet, and may have been derived from King 
Sweyn Forkbeard, who certainly visited the Bristol Channel 
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and may have established a small settlement at the estuary 
of the law^ The earliest known form of the name is Swey- 
ncsse, which occurs m a charter granted by William earl of 
Warwick some time previous to 1184, in King John’s charter 
(1215) it appears as Sweyneshc, and in the town seal, the origin 
of which IS supposed to date from alxiut the same oenod, it 
IS given as “ Swcvse ” An attempt has been made to derive 
the name from Sein Henydd, the Welsh name of a Gower castle 
which has been plausiblv identified with the first castle built 
at Swansea, but that derivation is etymologically impossible 
The Welsh name, Aber lawy, first appears in Welsh poems of 
the beginning of the 13th century Ihe town grew up round 
the castle which Henry de Beauchamp (or Beaumont) on his 
conquest of Gower about 1090, built on the west bank of the 
river The castle passed with the lordship or seigniory of 
Gower, of which it v/as the caputy into the hands of the De 
Braose family in 1203 (by grant from King John) and eventually 
it came bv mamage to the Somersets and is still held by the 
dukes of Beaufort, whose title of barons de Gower dates from 
1506 Ihe castle was frequently attocked and on several 
occasions more or less demolished, in the 12th and 13th cen- 
turies by the Welsh under the princes of Dvnevor It was 
visited by King John m 1210 and probably bv Kclvvard II m 
1326, for, after his capture, the chancery rolls were found 
deposited in th<^ castle and were thence ic moved to Hereford 
It was finally destroyed by Gkndowcr was a “ ruinous build- 
ing ” when seen by LeLind (1S36) and has since wholly disap- 
peared In the Civil W<ir the town was Rovalist till the autumn 
of 1645 when Colonel Philip Jones, a n itivc of the adjoining 
parish of Llangvfclach and subsequenth a member of Crom- 
well’s upper house, was made its governor Cromwell staved 
in the town m Mav 1648, and July 1649, on his wd) to Pembroke 
and Ireland rcspcctiveU , and later showed it exceptional favour 
by giving It a liberal charter and parliamentary representation 
The town claimed to be a borough by prescription, for its 
only known charters of incorporation are those of Cromwell 
and James TI , whuh were never acted upon It probably 
received its first grant of municipal privileges from William 
3rd carl of Warwick some time before 1184 By a charter of 
1215 (confirmed by Henry IT m 1234, by Fdward IT m 1312 
and Fdward III m 1332), John himself grinted the burgesses 
the right of trading, free of all customs due, throughout the 
whole kingdom (except in London), a right which was pre- 
viously limited to the seigniory By 1305 the burgesses had 
become so poweiful as to wring a most liberal grant of privileges 
from their then seigneur William de Braose (fourth in descent 
from his namesake to whom Gower was granted by King John 
in 1203), and he bound himstlf to pay £^00 to the king and 1500 
marks to any burgess m the event of his infringing any of the 
rights contained in it By this charter the burgesses accpiircd 
the right of nominating annually two of their number for the 
office of portreeve so that the lord’s steward might select one 
of them to exercise the office, an arrangement which continued 
till 1835, the bailiff’s functions were defined and curtailed, and 
the lord’s chancery was to be continually kept open for all 
requiring writs, and in Gow<r — not wherever the lord might 
happen to be A patent of murage and pavage — from which 
it may probably be inferred that Swansea was a walhd town — 
was granted by Edward II in 1317 and another by Edward 
III in 1338 Cromwell’s charter of 1655, though reciting that 
time out of mind ” Swansea had been ‘^a town corporate,” 
incorporated it anew, and changed the title of portreeve into 
mayor, m whom, with twelve aldermen and twelve capital 
burgesses, it vested the government of the town The ma)or, 
ex-mayor and one selected alderman were to be justices of the 
peace with exclusive jurisdiction and the mayor was the coroner 
Four annual fairs were appointed, namely on the 8th of Ma\, 
2nd of Julv, 15th of August and 8th of 0( tober — the first, how- 
ever, being the only new one In 1658 the protector by another 
charter granted the towm independent representation in par- 
liament At the Restoration, Cromwelfs charters lapsed, but 
m 1685 James II. granted another charter which contained the 


arbitrary proviso that the king by order m council might 
remove any officer or members of the corporation This charter 
was not adopted by the burgesses 

De Braose’s charter of 1305 bears some evidence to the im- 
portance of the shipping of Swansea even at that date, for 
by it there was granted or confirmed to the burgesses the right 
to take from the lord’s woods sufficient timber to make four 
great ships at a time and as many small vessels as they wished 
Coal was even then worked m the district Cromwell in his 
charter of 1655 recognized Swansea as an ancient port town 
and populous, situate on the sea coast towards France conve- 
nient for shipping and resisting foreign invasions ” Its status 
was only that oi a “ creek ” in the port of Cardiff till 1685, 
when It was made an independent port with jurisdiction over 
Newton (now Porthcawl), Neath or Briton Ferry and South 
Burry, its limits being defined m 1847 as extending from Nash 
Point on the east to Whitford Point on the west, but in 1904 
Port Talbot, which was included in this area, was made into a 
separate port 

From about 1768 to 1850 Swansea had a somewhat famous 
potter> Beginning with earthenware which twenty years 
later was improved into “opaque (hina,” it produced from 
1814 to 1823 superior porcelain which was beautifully decorated 
with landscapes, birds, butterflies and flowers and is much prized 
by connoisseurs During a short period (1845-1850) an imita- 
tion of Etruscan ware was also produced with figures of nch 
red colour over a body of black 

See Jwcwis W Dillwyn Contributions towards a History of Swansea 
(1840), Colonel G Grant-Francis Charters Granted to Swansea 
(iSity) and The Smelting of Copper in the Swansea District (2nd ed 
1881), S C Camwell A Guide to Swansea and District (1880), 
Lieut -( olouel W LI Morgan, R 1 , An Antiquarian Survey of 
East Gowtr (D Ll T ) 

SWANWICK, ANNA (1813- 1890), English writer and phil- 
anthropist, was the youngest daughter of John Swanwick of 
Liverpool, and was bom on the 22nd of June 1813 She was 
educated partly at home and partly at one of the fashionable 
boarding-schools of the da\, wheie she received the usual edu- 
cation of accomplishments Disbatisfled with her own intel- 
lectual attainments she went m 1839 to Berlin, where she took 
lessons in German, Greek and Hebrew On her return to 
London she continued these pursuits, along with the studv of 
mathematics In 1843 appeared her first volume of translations, 
Selections from ihe Dramas of (toethe and Schiller In 1847 she 
published a tianslation eif SihilEr’s Jungfrau von Orleans, 
this was followed in 1850 by haust, Tasso, Iphtgenie aud Egmont 
In 1878 she published a complete translation of both parts of 
haust, which appeared with Retsch’s illustrations It passed 
through several editions, was indudcd in Bohn’s scries of trans- 
lations, and ranks as a standard work It was at ihe sug- 
gestion of Baron Bunsen that she first tried her hand at trans- 
lation from the Greek In 1865 she published a blank verse 
translation of Aeschylus’s Trilogy, and in 1873, a complete 
edition of Aeschylus, whu h appeared with Flaxman’s illus- 
trations, Miss Swanwiek is chiefly known by her translations, 
but she also published some original work In i886 appeared 
Bools, our Best Friends and Deadliest Foes , in 1888, An Utopian 
Dream and JIow it may be Realized , m 1892, Poets, the Inter- 
preters of their Age, and m 1894, Evolution and the Religion 
of the Future Miss Swanwick was interested in nianv of the 
social and philanthropic movements of her dav In 1861 she 
signed John Stuart Mill s petition to parliament for the political 
enfranchisement of women She helped in the higher education 
movement, took part in the foundation of Queen’s and Bedford 
Colleges, and continued to take a sy^mpathctic interest in the 
movement which kd to the opening of the univcrsitits to women 
Her work was acknowledged by the university of Aberdeen, 
which bestowed on her the degree of LL D She died in 
November 1899. 

Soo Memoir, by Miss Bruce (1Q04) 

SWARTZ, OLOF (1760-1818), Swedish botanist, was born 
in 1760 He commenced his botanical studies in Upsala, under 
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Linnaeus and Thunberg, and began early to make excursions 
lie made a voyage to Amenta in 1783, visited England m 1788, 
returned to Sweden in 1789, and was made professor of natural 
history m Stockholm He was the author of many systematu 
works, and largely extended our knowledge of both flowering 
plants and cryptogams He died in 1818 

SWAT, a tract on the Peshawar border of the North-West 
frontier Province of India, consisting of the valley of the Swat 
River above its eonfluenee with the Panjkora This valley is 
some 70 m long, varying from 10 m to a few hundred yards 
in breadth, it is interseited b\ ravines and glens, which 
bring down the drainage of the ranges on either side Only 
that portion of the valley whuh lies beyond the Peshawar 
frontier hills, and which is reached by the Malakand, the 
Shahkot and other passes from the south, is Swat To the east 
arc the independent hill trai ts of Kohistan and Buner, all 
Ixirdering the Indus, and to th< west arc Dir and Bajour 

The Swat nver rises among snow mountains in the Kohistan, 
not far from the source of the Gilgit River After flowing due 
south for nearly 70 m , it turns to the west and is joined b) the 
Panjkora It then passes through the Mohmand country, 
and on entering Peshawar district spreads out to the south- 
east m many channels whuh ultimately fall into the Kabul 
River Total length about 400 m In British territory its 
waters have been utilized by a senes of canals to irrigate an 
area of about 160,000 acres , and the system is now being extended 
bv means of a tunnel through the Malakand range, whuh will 
tap the river much higher up 

Swat was better known to the am icnts, and to the warriors of 
Baber’s time, than it was to us until the frontier risings of 
1895-97 gave British surveyors the opportunity of visiting the 
( oil n try' The ancient name of the river was Suastos, and that of 
the Panjkora was Ghoura, under which names they figure in the 
history of Alexander’s campaign Ihe Site of the city Massaga, 
the capital of the Assakeni, is supposed to be near the modern 
Manglaur But since the adoption of the Khyber as the main 
high road from Kabul to India the Swat routes had passed 
into ohlivion Only the lower portion of the hwat valley, 
where the river intervenes between Malakand and the passes 
leading to Dir from the Panjkora, is of military significance 
The upper valley is closelv gripped between mountain spurs 
stretehing southwards from the Hindu Koh, rising to 15,000 ft 
on one side and 19,000 ft on the other, leaving but a narrow 
space between their rugged summits and the banks of the nver 
Ihe valley, narrow though it is, and traversed by the worst 
< onceivabie type of hill tracks, contains many' villages or hamlets, 
and is pretty thukly populated Ihe district has come into 
prominence of recent years, on account of Us lying on the direct 
road to Chitral 

Ihe Swatis arc a clan ot Yusafzai Pathans numbering 
40,000 fighting men but are of weakly and thin physique, due to 
the malaria with which the valley is saturated They are 
divided into three mam clans, the Baizais, Rani/ais and Khwaz- 
ozais They had not much name for valour, but they opposed a 
stout resistance to Sir Rolx‘rt’s Ivow’s advanc e over the Malakand 
Pass in 1895 to the relief of Chitral, and again m 1897, under the 
influence of fanaticism, they showed desperate bravery in the 
attack on the Malakand Fort and Chakdara They are all Sum 
Mahommedans, and have earned the reputation of being the 
most bigoted of all the Afghan tribes For many years they 
were under the religious dominance of the Akhund of Swat, 
Abdul Ghafur, who, i>orn in 1794, obtained ascendancy by means 
of his ascetic practices, ruled practically undisput^ in Swat 
for the last 30 years of his life, and died in 1877 The Akhund, j 
after his experience of the Bntish strength in the Umbeyla 
Campaign of 1863, always exerted his influence in favour of 
peace with the British government, though in his earlier days 
he was sometimes troublesome He was succeeded by his 
son Mian Gul, who never possessed the same influence as his 
father 

SWATOW (also Shan taw) y a port of China, in the province 
of Kwang-tung, opened to foreign trade m 1869 The population 


IS upwards of 60,000 The town is situated at the mouth of 
the mam branch of the nver Han, which 30 miles inland flows 
past the great cit> of Ch’aochow Fu or Tai-chu (Tie-chu), 
while the surrounding country is more populous and full of 
towns and villages than any other part of the province The 
climate is good, but being situatcxl at the southern end of the 
I'ormosa* Strait the town is exposed to the full force of the 
typhoons, and much destruction is occasionally wrought 
English merchants settled on Double Island m the nver as early 
as 1856, but the city, which is built on ground but recentlv 
recovered from the sea, was formerh a mere fishing village 
The trade of the port has rapidly increased In 1869 the total 
value of the trade was £4,800,000, in 1884 £5J5^9^772^ and in 
1904 £7,063,^79 Ihe surrounding country is a great sugar- 
cane district producing annually about 2,400,000 ( wt of sugar, 
and there is an extensive refinery in the town employing up- 
wards of 600 workmen and possessing a reservoir for 7,000,000 
gallons of water Next in value comes the manufacture of 
bcan-c'ake, which is also imported in large quantities from Niu- 
chwang, Chifu, Shanghai, Amoy and Hong-Kong Among 
the leading exports are tea (since about 1872), grass-cloth, 
manufactured at Swatow from so-called Taiwan hemp (the 
fibre of the Boehmerta ntvea from Formosa), pine-apple cloth, 
manufactured in the villages about Chich-Yang (a town 22 m 
distant), oranges, for which the district is famous, cheap fans, 
and pewter, iron and tin wares Swatow is also a great emi- 
gration port and was the scene of many kidnapping adventures 
on the part of foreigners in the early days Their outrages 
gave rise to much hostile feeling towards foreigners who were 
not allowed to enter the city of Ch’aoc how Fu until the year 
1861 Of the whole foreign trade of the port upwards of 83 % 
is in British bottoms, the trade with Hong-Kong being of 
especial importance 

About 1865 the whole Swatow district was still divided into a 
number of “ independent townships, each ruled by its own head- 
men,” and the population was described in the official gazetteer, 
as ‘‘ generally rebellious and wicked in the highest degree ” 
Mr Forrest, British consular agent, relates that m that year he 
was witness to the preparations for a fight between the people 
living on the opposite sides of the estuary, which was only pre- 
vented a British war- vessel The T‘aip*ings swept over the 
country, and by their ravages and plundering did much to 
tame the mdependent c of the clans The punishment inflicted 
in 1869 by Commander Jones on the inhabitants of Otingpui 
(Ou-tmg-pei), about 8 m from Swatow, for the attack they 
had made on the boats of H M S “ Cockchafer,” showed the 
Chinese authorities that such piratical villages were not so 
strong as had been supposed General tang (a native of 
Ch’aochow Fu) was sent to reduce the district to order, and ht 
carried out his instructions with remorseless rigour 

SWAZILAND (native name Pungwanc), a country of Bntish 
South Africa bounded S , W and N b) the Transvaal, E by 
the Portuguese possessions at Delagoa Bay and the Ingwavuma 
division of Zululand It lies between the Drakenslwg and 
Leliombo Mountains and is separated from the Indian Ocean 
by low land varying m width from 30 to 50 m It has an 
area of 6536 sq m (being somewhat larger than Yorkshire) 
and a population (1904) of 85,484, of whom 898 were whites 
Ihe natives are nearly all Ama-Swazi Bantus, commonly called 
Swazis, and arc closely allied to the Zulus 

Spurs from the Drikensberg occupy a large part of the country 
which may 1x3 divirled into three paiallcl belts running north and 
south The western belt has an average altitude of about 4500 ft 
and IS known as the high veld It is succeeded by the middle veld 
-'-not more than 2500 ft above the sea and that by the low veld — 
1000 ft high, which reaches to the foot of the Lebombo Mountains 
Those arc flat- topped, nowhere higher than 2000 ft The countrv 
IS well watered by numerous rivers all of which discharge into 
Delagoa Bay The central and southern parts are drained by the 
Usutu and other tributaries of the Maputa. the northern region 
bv the Komati {q v ) and the Umbelozi Tne Umbelozi has two 
chief headstreams the Black and the White Umbelozi, the White 
branch being the more southerly The climate is warm but healthy 
save m some of the nver valleys The flora and fauna differ 111 no 
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cs'>entidl rtbpectb fiom the corresponding regions of the Transvaal 
and ZuLUL^ND (see those articles) 

Towns and Communications — The seat of the administration 
IS Embabaan (Mbabane), a touTi on a northern tnbutary of the 
Usutu 4300 ft above the soa 40 m south of Barberton and 180 m 
(ast of Johannesburg It replaced (1904) the former capital of 
Bremersdorp situated in the middle veld 23 m sout^-east of 
Embabaan and destroyed by Boer forces during the war of 1899- 
1902 Pigg's Peak and Forbes Reef are mming settlements in 
northern Swaziland Illatikulu, the chief place m southern Swazi- 
land, IS bullion a plateau rbout 3000 ft above the sea Zombodi, 
the principal native kraal lies about 18 in cast of Embabaan 

A railway fiom Lourenvo Marques 47 m long runs through 
Portuguese teintory to the Swaziland border at Umbelozi Poort 
This line is the eastern link in the direct r.ulway connexion de- 
signed between Johannesburg and Dclagoa Bay From Johannes 
burg the line luns eastward past Sprmgs and had reached Brcyten 
(143 m ) m 1907 A number of good roads have been constructed 
There is telegraphic connexion with the Transvaal 

Industries and Trade — Ihe soil is generally fertile On the high 
veld, where green herbage is found all the year round, large numbers 
of sheep and cattle are pastured This region serves as a wmter 
grazing ground for sheep from the Transvaal The middle veld 
is suitable for grim cnips as well as bananas, sugar colfoo tea and 
other SI nii-tiopical produce Millet maize pumpkins and ground- 
nuts are extensively cultivated On the low veld cotton is grown 
Some species of the cotton plant au indigenous 

Besichs agriculture the onl> considerable mdustnes are gold, 
tin and coal mining The goldhelds situatcxl in the north-western 
p rt of the country, are a continuation of the De Ka?p (B'^rberton) 
fields The auriferous region is stated to be about 25 sq m in 
extent Up to the outbreak of the Anglo Boer War 111 1809 the value 
of the gold exported from Swaziland was about 000 Gold 
mining rc-st\rted on 1 small scale in 1904 The output for iqoO 
iqo8 vv xs valued at ;([40 oeio Alluvial tin mining is earned on 
successfully in the neighbourhood of Embad laii cassitente to the 
v’lue of ^j^^Oooo being e poited in 1905-1907 The output for 
1^08-1909 was valued at 000 Anthracite coal of a good 
quality IS found o /er a Ur'( nea of the low veld C<^per is also 
found All mining is earned on under concessions Imports are 
clue fly food-stubs and cotton gooels, they vveic valued in iyo(> at 
r^Sooo inel in 1909 at 000 Up to i()ob no stxtistics of the 
trade of the country were kept Prodc is with the Transvaal and 
Delagoa Bay The ibohtion of monopolies in 190/^ (see below 
History) gave an impetus to trade Up to that date some £4 000 000 
of foreign capital lu d been sunk in the country with veiy little 
return A lar 'c number of Sw xzis find employ ment m the Rand 
t^old mines 

Administration &c — Swaziland forms a crown colony under the 
government of the High Commissionei for South Ainca It is 
ulministered bv a resident commissioner Legisl xtion is bv ordin- 
ance Rom in-Duteh common 1 ivv prev ails except when mo<bhed by 
statute, the laws of the Transvaal Ixing in force as far as applicable 
to the country N itwe laws and customs are gencr dly respected 
and the chiefs exercise civil jurisdiction over their tribesmen 
subject to appeal to the rt adent commis'«K>nei 's court There 
IS a speciil court to eleal with serious civil aiul ciiininal eases m 
which Europeans are eoneeriieil Order is maintaiiied by a sj)eei 1 
police force Education is mainly d( pendent on the elToits of 
missionary socu ti( s but the admmistr ition has a few schools 

Reverue is derived chiefly fiom a poll tix on natives of £i per 
annum, concession rents royilties and customs lor the period 
1904-1909 the revenue — apart from loans — was about ^40000 i 
year the normal expenditure being approximately the same amount 
Since 190^ consi(l< rible sums (c £49 000 m 1909) havf beieii spent 
by the administration on the exproimation of monojjohes Swazi- 
land IS a member of the South Africxn Customs Union (sec South 
Africa) 

History — Ama-Swazi tribes are believed to have oe ( upicd 
the country now known as Swaziland from the period of the 
invasion of South East Africa bv the Bantu peoples They 
were formerly called Ba-Rapuza or Barabiiza after a chief 
under whom in the i8th century they acquired homogeneity 
In the early part of the 19th ( entury they fell under the dominion 
of the newly constituted Zulu nation In 1843, the ytar in 
which the British annexed NaUd and with it a part of the country 
hitherto ruled by the Zulus, the Barabuza, under a chief named 
Swazi, took advantage of the comparative weakness of the 
Zulu power, achieved independence and founded the present 
state According to Kaffir custom they adopted the name of 
their deliverer The Boers of the Transvaal were then begin- 
ning to occupy the regions adjacent to Swaziland and in 1855 
the Swazis m order to get a strip of territory between themselves 
and the Zulus, whose power they still dreaded, ceded to the 
Boers the narrow ship of land north of the Pongola River now 
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I known as the Piet Rehef district. The Zulus under Cet)wa>o 
claimed the ceded district as theirs and the Swazis as their 
subjects and for over ten years no white farmer^ were able to 
settle in the district With the Boers the Swazis remained on 
friendly terms and this friendship was extended to the British 
on the occupation of the Transvaal in 1877 In 1879 they 
joined the British m the attack on the Bapedi chief S kukuni, 
whom they looked upon as an all> of the Zulus 
They captured from Sikukuni certain “ lam medicine,” 
the possession of which has since greatly increased the prestige 
of the paramount chief of the Swazis among the Kaffirs of South 
Africa On the retrocession of the Transvaal in 1881 the in- 
dependence of the Swazis was recognized b) the Boers and the 
Pretoria Convention of that year defined the boundaries of the 
country By the London Convention of 1884 the Transvaal 
again recognized the independence of Swaziland Immediately 
aiterwards, however, the Boers began a senes of efforts to obtain 
control of the countiA In 1886 the governor of Natal received 
a paper from Umbandme (Mbandmi), the paramount chief 
of the Swazis, stating that Piet Joubert had called on him and 
requested him to sign a paper saying that “ he and all the 
Swazis agreed to go over and recognize the authority of the 
Boer government, and have nothing more to do with the Eng- 
lish On hi^ refusal the Boers replied to him “ Wh\ do you 
refuse to sign the paper ? You know i\e defeated the English 
at Majuba ’ Ihe Boers further added that it the Svvazis were 
relying on the Briti‘^h, the) x\ere leaning on a broken reed, 
and would find themselves left m the lurch Umbandme 
followed up this communication with a request for British 
protection, but without result Later on, in 1887, both Boers 
and gold prospectors of all nationalities were overrunning his 
countn, and Umbandme asked for a British resident This 
request was also refused The Boers now determined to adopt 
towards Swaziland the policy which had proved so successful 
in Zululand A colon) of Boers settled within the Swazi 
territories and proclaimed “ The Little Fret State ” Umban- 
cline was then at length induced to ask the Transvaal lor annex- 

* ation The Transvatd ipplied in 1889 to Great Britain for 
permission to aiccdc to this request, but the British go\ernmcnt 
n plied that the only intervention to which they w^ould consent 
must be a dual one Consequentb a joint commission was 
rppoinled to visit Swaziland and report on the condition of 
things there Sir Francis de Winton, the British commissioner, 
who was adompanied In Generals Joubert and Srnit on behalf 
( f the Transvaal, reported that Umbandme had ahead) granted 
concession'-, such as ” po'^tal, telegraphic, banking, customs,” &( , 
to tlio Transvaal, and loncessions of land mining and grazing 
1 ights to various adv^enturers Umbandme had m short granted 
concessions of every conceivable character, including exemption 
from taxation A charter of self-go veinnient liad also been 
granted (1888) to the whites in the country In the circum- 
stances do Winton considered a British protectorate inadvisable 
and impracticable A dual control was ar anged in 1890, but the 
convention then signed proved abortive owing to the objection 
of the Transvaal to join the South African Customs Union 
In 1893 a further conference on. the Sw izi question took plaie 
between Sir Henrv Loih high commissio cr for South Afrit a, 
and President Kruger, tne result of vluch was that the <’dmin- 
istration of Swaziland, w'lth certain reservations is to the rights 
of the natives, was made over to the South African Republic 
In the following year six Swazi envoys visited England for the 
purpose of asking Qiiton Victoria to take Swaziland under her 
protection In view, however of the airangemcnt come to, 
this petition had to be refused In 1894 a (onvention was 
signed between Great Britain and the Tran^^aal, and the Beers, 
in spite of the Swazi opposition, assumed admini trition of 
the countiv The Boers’ object m intr»guing to acquire Swazi- 
land was not mcrelv that of obtaining that countr\ They 
desired also to annex the coast-lands to its east and thus obtain — 
at Kosi Bay — a seaport of their own This object thev might 
have attained if they had agreed to de Win ton’s proposals, 
but Great Bntam m view of the increasingly hostile attitude 
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assumed by tne Transvaal government now intervened and by 
annexing in 1895 Amatongaland, the region m question, blocked 
the Boers^ further progress towards the sea (see South Africa 
History) 

Swaziland suffered during the struggle between the Transvaal 
and Great Britain as to its destin\ Umbandine died m 1889 
and had various successors Ubanu, instilled by the Boers 
as paramount chief in 1894, was a sanguin'iiy dCvSpot and was 
compelled to flee m 1898 The principal personage m the 
country after Umbandine^ death w»is, however, his widow Naba 
Tsibeni, known to Europeans as the queen regent She more 
tlian onro appealed to the British to cause the Boers to respect 
the terms of the conventions, and before the outbre ik of the 
Anglo-Boer War in 1899 she took the side of the British On 
the annexation of the Transvaal m iqot the queen regent asked 
that Swaziland might lie annexed also On the cessation of 
hostilities a British special commissioner was sent into the 
coimtry — then m a condition bordering on anarchv — andapro- 
Msional administration established In June 1903 an order in 
council formally conferred the government ot the country on the 
governor of the Transvaal (then Lord Miliur) Lord Milner 
visited Swaziland in July 1904 and denounced “ the abominable 
network of concessions ” m which the countrv was entangled 
On the 3rd of October following the governor issued a pro- 
clamation providing further for the administration, and for the 
expropriation of the contessions othtr than those renting to 
1 ind and mm< rals In Septi mher 1906 Lord Sel borne who h id 
succeeded Ixjrd Milner, conferred with the queen regent and 
her councillors on questions specntl) affecting the natives 
A lad named Sobhuza, born about 1898, w’'as selected as para- 
mount chief, Ndba Tsibeni, his grandmother, being confirmed 
as regent during his minority In December 1906 the control 
of Swaziland was severed from the governorship of tlie Transvaal 
and transferred to the High Commissioner for South Africa, 
and in March 1907 a resident commissioner was appointed 
When the Union of South Africa was established in 1910, 
Swaziland, with other native territories, remained under direct 
imperial control 

See A M Miller “ SwaziUucl," in Joutn Hoy Col Inst (1900) 
\ol xxxi , and Swaziland its Agncultural and Pastoral 1 utiire " 
in Iransvaal Agricultural Journ ^ol i\ (iqoCj) , T R Jones, 

‘ Notts on thp Geology of Wc^t Swaziland " in Geol Mag (1899), 
vol VI Colonial office rq^orts on the countrv have been issutd 
annually since 1908 Consult also the Colonial Office LiU issued 
\earl\ In it arc cited tlu Blue Books dealing with Swaziland 
For history see elso Transvaal Bibliography 

(A P II , F K C ) 

SWEARING (O Eng stveriatiy to suear, originally to speak 
aloud, cf andswerian, to answer, (xcr bihivoien^ Dan svaerge 
c^c , all from root swer-^ to make a sound, cf “ swarm,’^ pro- 
perly the buzzing of bees, Lat susurrus)^ the affirmation or utter- 
ing of a solemn declaration with an appeal to the Deity, some 
holy personage or sacred object as confirmation, hence the act 
of declaring the truth of a statement upon oath (see Oath and 
Evidence) The common use of the word is for the uttering 
of profane oaths or curst s In English law, while blasphemy 
(qv) was at common law an indictable offence, cursing or 
sw'earmg was left to the ecclesiastical courts The Profane 
Oaths Act 1745 inflicted a sliding scale of fines for the use of 
profane oatlis according to the rank of the offender, is for a 
common labourer, soldier or seaman, 2s for everyone below 
the rank of gentleman and 5s for those of or above that rank, 
procedure under this att is regulated bv the Summary Jurist 
diction Acts By s 8 of the Town Police Clauses Act 1847 
the use of profane or obscene language is an offence punishable 
on summary conviction by a fine not exceeding 40s or im- 
prisonment not exceeding 14 days The offence must be com- 
mitted m a street and the act is confined to urban sanitaiv 
districts or to such rural distrw is to which s 276 of the Public 
Health Act 1875 has extended it By s 12 of the Metropolitan 
PolidfcOdirt. Acts 1839 a similar offence is punishable m the 
metropolitan police area, and various districts have put m force 
b} -law^ for punishing sw caring, cursing, or causing annoyance 


m public places The restriction as to the place where the 
offence must be committed to be liable to punishment lias led 
to the enforcement on occasions of the Profane Oaths Act, 
which applies to the whole of England and Wales and is not 
limited to cursing m the streets It should not, however, 
apply t6 obscene language 

SWEATING-SICKNESS. A remarkable form of disease, 
not known in England before, attracted attention at the very 
beginning of the reign of Henry VII It was known indeed a 
few days after the landing of Henry at Milford Haven on the 
7th of August 1485, as there is clear evidence of its being 
spoken of before the battle of Bosworth on the 22nd of 
August Soon after the arrival of Henry in London on the 
28th of August it broke out in the capital, and caused 
great mortaliU This alarming malady soon lx)came known 
as the sweating-sickness It was regarded as being quite 
distinct from the plague, the pestilential fever or other 
epidemics previously known, not only by the special symptom 
which gave it lUs name, but also by its extremely rapid and fatal 
course 

From 1485 nothing more was heard of it till 1507, when the 
second outbreak occurred, which was much less fatal than the 
first In 1517 was a third and much more severe epidemic 
In Oxford and Cambridge it was very fatal, as well as m other 
towns, where in some cases half the population are said to have 
perished There is evidence of the disease having spread to 
CaUis and Antwerp, Init with these exceptions it was confinc'd 
to England 

In 1528 the disease recurred for the fourth time, and with 
great severity It first showed itself m London at the end of 
Ma), and speedily spread over tlie wliole of England, though 
not into ScotlancJ or Ireland In London the mortality was 
verv great, the court was broken up, and Hcnr}^ VIII left 
London, frequently changing his residence The most remark- 
able fact about this epidemic is that it spread over the 
Continent, suddenly appearing at Hamburg, and spreading 
so rapidly that in a few weeks more than a thousand persons 
died Thus was the terrible sweating-sickness started on a 
destructive course, duung which it caused fearful mortality 
through^t eastern Europe France, Italy and the southern 
countries were spared It spread much m the same way as 
cholera, passing, m one direction, from north to south, arriving 
at Switzerland in December, in another northwards to Denmark, 
Sweden and Norway, also eastwards to Lithuania, Poland and 
Russia, and westwards to Flanders and Holland, unless indeed 
the epidemic, which declared itself simultaneously at Antwerp 
and Amsterdam on the morning of the 27th of September, 
came from England direit In each place which it affected it 
prevailed for a short time oril) — generally not more than a 
fortnight By the end of the year it had entirely disappeared, 
except m eastern Switzerland, where it lingered into the next 
year,^ and the terrible “ English sweat ” has never appeared 
again, at least in the same form, on the Continent 

England was, however, destined to suffer from one more out- 
break of the disease, which occurred m 1551, and with regard 
to this wc have the great advantage of an account by an eye- 
witness, John Kaye or Cams, the eminent physician 

Symptoms — The symptoms as desenbed by Cams and others 
were as follows The disease began very suddenly with a sense of 
' apprehension followed by cold shivers (sometimes very violent), 
giddmess, headache and severe pains in the neck, shoulders and 
I limbs with great prostration After the cold stage which might 
last from half-an-hour to three hours followed the stage of heat 
and sweating The characteristic sweat broke out suddenly and 
as it seemed to those accustomed to the disease, without any 
obvious Cause With the sweat or after that was poured out 
( came a sense of heat, and with this headache and delirium, rapid 
pulse and intense thirst Palpitation and pain m the heart were 
frequent symptoms No eruption of any Kind on the skm was 
generally observed, Caius makes no allusion to such a symptom 
In Gie later stages ^ero was either general prostration ind collapse 
or an irresistible tendency to sleep, which was thought to be fatal 
if the patient were permitted to give way to it The malady was 

1 Guggenbuhl, Der englisch$ Schweiss %n der Schweiz (Lichtenstcig 
1838) 
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rcmarkablv rapid in its course, being sometimes fatal even in two 
01 three hours, and some patients died in less than that time More 
commonly it was protracted to a period of twelve to twenty four 
hours beyond which it rarely lasted Those who surviv^ for 
twenty-Tour hours were considered safe 

The diseise unlike the plague was not especially fatal to the 
poor but rather as Cams affirms attacked the richer «<brt and 
those who \\ere free livers according to the custom of England in 
those days “ They which had this sweat soie with peril or death 
were either men of wealth ease or ■VNelfare or of the poorer sort 
such as were idle persons good ale drinkers and taverne haunters ' 

Causes — Some attributed the disease to the English chmate its 
moisture and its fogs or to the intemperate habits of the English 
people and to the fnghtful want of cleanliness in their houses and 
surroundings which is noticed bv Erasmus in a well known passage 
and alx>ut which Caius is equalb^ explicit But we must conclude 
that climate season, and manntr of life were not adequate, either 
separately or collectively to produce the disease though each may 
have acted sometimes as a predisposing cause The sweating- 
sickness was in fact, to use modern language a specific infective 
I’lscase, in the same sense as plague, typhus scarlatina or malana 

The only disease of modern times wnich bears an\ resemblance 
to the sweating sickness is that known as wtliarv fever (‘ Schweiss- 
triescl " ‘ suette miliairc " or the ‘ Picardy sweat*') a malady wluch 
has been repeatedly observed in I ranee, Italy and southern 
Germany but not m the United Kingdom It is characterized by 
intense sweating, and occurs in limited epidemics not lasting in 
each place more than a week or two (at least in an intense form) 
On the other hand the atUck lasts longer than the sweatmg sickness 
did IS always accompanied by an eruption of vesicles, and is not 
iisuallv fatal The Arst clearly described epidemic was in 1718 
^though probibh it existed b(fori) and the last in 1861 Between 
these d ites some one hundred and sev ent> -fiv o epidemics have been 
counted in J lance alone 

Authorittfs —For history see Bacon's Life of Henry VII , 
and the chronicles of Grafton, Holinshcd Baker Fabyan <Src 
Tlic only English medical account is that of John Cams, who wiotc 
in English A Dohe or Counsnll Against the Disease commonly called 
the '>weate, or Sweating Steknesse (London, 1552 ), and in Latin 
Dr rphemeia britanntca (Louvain, 1550, reprinted London 1721) 
Tin English trvet is reprinted in Babington's translation of Hecker's 
Epidemics of the Midair 4 grs (Syd Soc 1844) This also contains 
Htekers valuable treatise on the English sweat published in 
Gtrman (18^4) and also pnntexl in his V olkskrankhriten des Mittel 
alters edited by Hirsch (Berlin 1865) Gruner's wScn/’fofe’s de sudorr 
anglico (Jena 1847) contains nearh’’ all the onginal documents 
1 icludmg the two trcitiscs of Caiu'^ ^ce also Ilirsch, Handbook 
nf Geographual and Historical Pathology trans by Creighton (New 
S? d Soc 1885) 

SWEATING SYSTEM, a term loosol)' used in connexion with 
oppre<?sive industrial conditions in certain trades This “system ” 
originated earlv m the iqth centur ) , when it was known 
as “ the contract system ” Contractors supplying the govern- 
ment with clothing for the arm> and navv got the work done by 
giving It out to sub-contractors, who m some cases made the 
gc rments or boots themselves with the assistance of other work- 
men, and in others sublet their sub-contracts to men who carried 
them out with similar help Afterwards this plan was adopted 
in the manufacture of readv-made clothing for civilian use, and 
(d ‘ bespoke ” garments (made to the order of the caistomer) 
Previously the practice had been for coats, &c , to be made up 
h workmc n employed on the premises of the master tailor or 
v\ 1)1 king together in common w ork shops, but in either case directlv 
employed b\ the master tailor The new plan brought a large 
number of workpeople possessing little skill and belonging to a 
ncedv class into competition with the regular craftsmen, 
and in consequence a fall in wages took place, which affected, to a 
gi eater or less extent, the whole bod> of workmen in the tailoring 
trade The w ork was done in overcrowded and insanitary rooms, 
and the earnings of the workers w^re extremely low In 1850 
a \ igorous agitation against “ the sweatmg system ” was com- 
menced, based mainlv upon a senes of articles in the Mormng 
Chronicle, which were followed by a pamphlet. Cheap Clothes and 
Nasty, written by Charles Kingsley under the name of “ Parson 
Lot,” and by his novel Alton Locke Kingsley and his friends, 
the Christian Socialists, proposed to combat the evils of the 
sweating system by promoting the formation of co-operative 
workshop‘s, and several experiments of this nature were made, 
which, however, met with little success Except that m 1876- 
1877 Ihe outcry against the sweatmg system was renewed 
(principally on the ground of the risk of infection from garments 


made up in insanitary surroundings), the matter attracted little 
public notice until 1887, when the system again came into 
prominence in connexion with the immigration of poor foreigners 
into East London, where large numbers of these people were 
employed in various trades, especiallv m the tailoring, boot- 
making, and cabinet-making industries, under conditions 
generally similar to those complained of in the earlier agitations 
In 1888 a select committee of the House of Lords was appointed to 
inquire into the subjec t, and after a lengthy investigation — m the 
course of which evidence was given by 291 witnesses in relation 
to tailoring, boot-making, furriery, shirt-makmg, mantle-making, 
cabinet-making and upholstery, cutlery and hardware manu- 
facture, chain and nail-makmg, militaiy^ accoutrements, saddlerv^ 
and harness-making, and dock labour — this committee presented 
Its final report in April 1890 The committee found themselves 
unable to assign an exact meaning to the term “ sweating,” but 
enumerated the following conditions as those to which that name 
was applied “ (i) A rate of wages inadequate to the necessities 
of the work( rs or disproportionate to the work done, (2) excessive 
hours of labour, (3) the insanitary state of the houses in which 
the work is carried on ” Thev staled that, “ as a rule, the 
observations made with respect to sweating appl) , in the mam, 
to unskilled or only partially skilled workers, a^ the thoroughly 
skilled workers can almost always obtain adecpiate wages ” 
With regard to the ,w eating system, the c ommittee det lared that 
this cannot be regard '"das responsible for the industrial conditions 
described , for “ the middleman is the consequence, not the cause 
of the evil, the instrument, not the hand which gives motion to 
the instrument, which does the mischief Moreover, the middle- 
man IS found to be absent m many cases m which the evils 
complained of abound ’ While, on the one hand, we find, as 
pointed out by this committee, that “ sweating ” exists without 
the present e of the “ middleman ” (the fact being that many 
grossly underpaid workpeople are in the direct employment of 
large firms), it is, on the other hand, no less true that the “ middle- 
man ” {t e subordinate employei ) is common m numerous trades 
in which there is no trace of an> such oppression of the work- 
people employed by the sub-contractors as is denoted by the 
term “ sweating ” Thus, for example, in shipbuilding in man^ 
cases men work m squads, the leading workmen employing their 
own helpers, in the cotton trade the mule-minders engage and 
pav their own piccers, and the weavers their own tenters, in the 
moniifactured-iron trade, in mining, &c , a good deal of work is 
done under sub-cmplovers employing their o\^ assistants, none 
of these sub-contractors being alleged to “ sweat ” their helpers 
There is, in short, no system of employment which can properly 
be called “ the sweating svstem ” At the same time, wherever 
workers possessing a small degree of skill and deficient m 
organization are employed under a number of small masters 
there “ sweating ” is likely to obtain 

The common idea that the “ sweater ” is an unscrupulous 
tyrant, who fulfils no useful function, and who makes enormous 
profits, has no counterpart in fact Whatever may have been 
the case in earlier days, before the mtemecine competition of the 
“ middlemen ” had time to produce its mev itable effects upon the 
position of these sub-employers, it may now be considered to be 
beyonddispute that the small master (“ sub-contractor,” “garret 
master,” “ fogger,’ &( ) usually works at least as hard as his 
employees, and that his gams are, as a rule, no more than a fair 
return for the work wluch he performs — work which in many 
instances consists in doing some difficult part of the job, and in all 
( ases in organizing the lalx)ur engaged So far as concerns the 
“ manufacturer ” bv whom the “sweater” is employed, and who 
is clearly the causa causans of “ the sweatmg system,” for him 
the practice of getting his work done in outside workshops is 
undoubtedly convenient, especially m localities where rent is 
high, because he is saved the expense of providing accommoda- 
tion for those who do his work He is al o free from restrictions 
as to the subdivision of labour and the employment of a certain 
class of workpeople which the sentiment of the regular factory" 
workers would impose upon him The regular tailor, for example, 
thinks that no one who has not, bv a lengthy period of tuition. 
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acquired the capaciU to make a coat ** right out ” ought to be 
allowed to tntcr the tailormg trade But m the workshop of 
the sub-contractor the work is split up into fra<,tionh, each of 
which IS soon learned, so that it becomes possible to introduce 
into the trade persons possessing no previous training, and gener- 
ally willing to work for wages far lower than tho^e to which the 
regular tailors consider themselves entitled, and which, so long 
as they are not exposed to the competition of these outsiders, 
they are usually able to secure On the other hand, while it 
may suit the manufacturer anxious to keep down the cost of 
production, to give his work out to middlemen, it is beyond 
question that anv form of the “ small master ” system is neces- 
sarily liable to abuse in many directions Among these small 
masters the eagerness to secure employment is usually so keen 
that the w ork is often taken at a price too low for it to be possible 
for these sub-cniplo> ers to pay to their workpeople wages 
adequate to provide the reasonable requirements of working- 
class life The workshops of the middlemen are scattered over 
large districts, and these little masters frequently move their 
business from one house to another Both of these are circum- 
stances which tend strongly to make efficient regulation by the 
factory and the sanitary inspectors \ery difficult Not seldom, 
especially when trade is brisk, these work-places are overcrowded 
in a manner injurious to health, and m not a few cases their 
sanitary condition is defective It will readily be under- 
stood that combination among the people employed in these 
numerous small isolated work-places is much less easy than among 
the compact bodies of workers emplo)ed in large factories, so 
that anv attempt to resist oppressive conditions of employment 
bv trade-union organization meets with serious obstacles But 
perliaps the woist of all the features whu h this method of manu- 
factiue presents is the absence of motor power and machinery 
The fact that a manufacturer has laid out a large sum in plant, 
thus entailing a heavy expenditure m “ standing charges,” 
necessarily induces him to do his best to make employment 
regular In the little outside workshop, on the other hand, 
lengthy spells of enforced idleness arc followed by short periods 
of most severe toil, during which the hours of daily labour arc 
prolonged to an inhuman extent At the same time, the work- 
people cmpl()> cd in the ill-equipped workshop of the little master 
are competing wath the much more efficient production of the 
facte Pv provided With labour-saving machinery driven by steam 
or other mechanic il power, and in many cases their only chance of 
retaining the work under these circumstances is to take it at 
^tarvatlon prices But the progress of invention moves fast, 
and antiquated methods of production are gradually being 
abandoned Alrcacl), in many of the trades m which the 
sweating system has hitherto largelv prevailed, especially 
m the tailoring, the boot-makmg, the cabinct-makmg and 
the nail-makmg industries, the factory system is coming so 
far to the front m the race for cheapness of production that, 
although in certain industrial centres, in which the rents of 
factories are high and a specially abundant supply of necdv 
and unskilled workpeople is available, a good deal of work 
Is still given out to small outside masters, the proportion of 
the tot^ output manufactured in this manner is day by day 
diminishing (D Sch ) 

\n ende'ivour h is b< on made in the United Kingdom to combat 
legislatively the evils of sweating The Trado Boards Act 1909 
established trade boards for trades to which the act applied 
The trades sp« i tin d were ready made and wholesale tailoring, 
the making of pipc^r or chip boxes, machine lace making and 
chain making, but the board of trade was given power to apply 
the act undcT a proMsional order to any other trade in winch 
exceptionally low wages prevailed The duties of the trade boards 
are to fix, subjc-ct to certain rtstrictioiis, minimum rates of wagus 
for timework for their trades, while they may also fix general 
tpjmmnm rates of wag<s for jncee-work, and these rates may apply 
either univer-illy to the tnde, or to any special process m tlie 
work of the trade or to any special class of workers, or to any 
<-pecial area "llu rates so fixed become obligitory by order of 
the board of trade upon the exmiration of six months from the 
fiatc when made by a trade board, but they may, in the meantime, 
Juve a limited operation (i) m the absence of a written agreement, 
(2) whore on employer has given written notice to the board of 


trade that he is willing to pay them, and (^) m the case of contracts 
with government departnieiitb and local authorities If the mini- 
mum rate of wages has been made obhgatory and an employer has 
been summarily convicted of not paying same, he is liable to a 
penalty of not exceeding £20 m respect of each offence dnd to a 
penalty of not exceeding £^ for each day on which the offence is 
continxed after conviction He may also be ordered to pay, m 
addition, a sum equal to the wages due The trade boards consist 
of an equal number of representative members of employers and 
workers, together with appointed members whose number must 
be less than half the total of reprt st ntative members Trade 
boards may also establish district trade committees with a con- 
stitution sinular to their own and may delegate to the m their pow ers 
and duties under the act Women are ehgible for member -^hip of 
trade boards or district committees , indeed, in case of a trade board 
for a trade m which women are largely employed, at least one of the 
appomtecl members must be a woman 
SWEDEN [Svertge\ a kingdom of northern Europe, occupying 
the eastern and larger part of the Scandinavian Penmsiih 
It is bounded NE by Finland (Russian Empire), E b\ the 
Gulf of Bothnia and the Baltic Sea, S W by the Cattegat and 
Skagerrack, and W by Norway It extends from 69° 3 21" 
to 55® 20 18" N , end from 11° 6' E on the south-west 
coast to 24° 9 11" E on the Finnish frontier, the extreme 
length being about 990 m , the extreme breadth (mainland) 
about 250 m , and the total area estimated at 173,547 m 
Out of a detailed total estimate of the boundary line at 
6100 m , 4737 m are coastal, the Norwegian frontier is J030 m , 
and the Finnish 333 m 

Physical Features — The backbone of the Scandinavian Peninsula 
I'l a range, or sents ol masses, of mountains (m Swedish the 

keel) extending through marly the whole length of the peninsula 
towards the western side The eastern or Swedish flank has, tlitrc- 
forc, the slightti slope This range forms, in a mcasuu, a natui il 
bountlary between Sweden and Norway from the extreme north lO 
the nortli of Svealand, the central of the three rum teintoiial 
divisions of Sweden (Norrland, Svealand and Got il iiul) though this 
boundary is not so well marked that the pohtieal frontu i may follow 
it throughout Sw t den itself may be considered in four mam physie tl 
divisions — the mountains and highland district, covering all Norr- 
land and the wc<^tein part e)f Svt lUnd, the lowlands of central 
Sweden, the so called Smaland lughlands, m the south anti south- 
east, and the plains of Skanc, occupying the extreme southward 
ection of the peninsula 

he first district thus di lined, is much the laigtst, uid lu hides 
tlic greatest elevations in the country and the finest sctiif r> The 
highea^ mountains art found in the north, the bold 
peak of Kcbnckaise 1 caching 7005 ft , Sarjektjarko, 
b972 ft , being tlu k^ftust ptnnt of a magnihtcnt gioiip ^ ***** 
including tbt Snrjeksfj^ll, Alkasfj^ll and PartefjMl which range 
from O500 ft uj wards and, fdrthcr south, Sulitelma, 6158 ft, 
long consiekretl the highest point in Scandinavia Elevation then 
decreases slightly, tlnongh Stuorevarre (5787 ft) and Areskutan 
(4656 ft), to the south e)f which the railway from Tronelhjem m 
Norway into Sweden the fine pnss at Storhen South of 

this again, bdore the mam chain passes into Norwiy, are such 
heights as He lag&fjkll (•y^gh It ) and Storsylcn (5781 ft ) and a group 
of mountains in the nortJiern part of the provinfe of Daleearha 
(Dalarnc) ranges from 3(00 to 4500 ft in height The neighbour- 
hood of Areskutan and the Dalarnc highlands, owing to the railway 
and the development of communications by steamer on the numer- 
ous lakes, are visiteel by considerable numbers of tiivdlers, both 
Swedish and foreign, in summer, but the northern heights, eros'^ed 
only by a few unfrequented tracks, are known to few, and to a eon 
siderable extent, indeed, have not been closely explored From the 
scenic standpoint the relatively small elevation of these mountains 
finds compensation in the low snow hne, which range s from abou^ 
3000 ft in the nortli to 5500 ft in the south of tile region All 
the lugher parts are thus snow-clad, and glaciers, numerous in the 
north, occur as far south as the HelagsfjUll The outhne of the 
mountains is generally rouneied, the rocks having been subjected 
to erosion from a very early geological age, but hard formations 
cause bold peaks at several points, as in Kcbiukaist and the 
Sarjeksfjail 

^ In Swedish the definite article (masc and fern en, iieut et) is 
added as a sufiix to the substantive (when there is no epithet) 
Geographical terms are similarly suffixed to names, thus Dwtlfien^ 
the nv<r Dal The commonest geographical terms arc elfy strom 
nver, 5;<5, lake, o, island holm, small island, f'jcdl, mountain, group 
or range, dal, valley, vik, bay In Norrland the following terms 
are common a, river, often attached to the names of the largt 
rivers, as Tornca, Lulca (although properly it means a smaller 
river than elf) , the names of towns at their mouths alw ays following 
this form, trask (local, properly moaning marsld, 'javr (Lapp), 
afva, lake (provincial Swedish, properly a kind ot creek opening 
from a river) A 1^ pronounced 0 



PHYSICAL FEATURES] 


SWEDEN 


189 


From the spinal mountain range a series of large nvers run in 
a south-easterly direction to the Gulf of Bothnia In their upper 
parts they dram great lakes which have resulted from 
formation of morainic dams, and m some cases 
the North perhaps from the incidence of erratic upheaval of the 
land All he at elevations between 900 and 1300 ft All are narrow 
in comparison with their length, which is not infrequently m^ignified 
to view when two lakes are connected by a very short stretch of 
running water with a navigable fall of a few feet, such as those 
between Hornafvan, Uddjaur and Storafvan on the Skcllcfte nver 
The following arc the principal rivers from north to south The 
Tome, which with its tribut^y the Muonio, forms the boundary 
with Finland, has a length of 227 m , and drains lake Tome (Tornc- 
trask), the area of which is 126 sq m The Kahx is 208 m in 
length The Lule is formed of two branches, Stora and LilU 
(Great and Little) Lule, the length of the mam stream is 193 m 
Ihe Stora Lule branch drams the Langas and Stora Lule lakes 
(Langasjaur, Luletrask), which have a length together exceeding 
50 m , a fall between them of some 16 ft and a total area of only 
87 sq m , as they are very narrow Below Stora Lule lake the river 
forms the Harsprang (liare s leap, Njuommclsaska of the Lapps), 
the largest and one of the finest catoracts in Europe The sheer fall 
IS about 100 ft , and there is a further fall of 150 ft m a senes of 
tremendous rapids extending for li m Farther up, at the head 
of Langasjaur, is the Stora Sjofall (great lake fall Lajip, Atna 
Muorlu Kartje) a fall of 130 ft only less grand than tlic Harspr^g 
Both are situated m an almost uninhabited country and are rarely 
Msitcd Following the Pite nver (191 m), the Skellofte (205 m) 
drams Hornafvan and Storafvan, with a fall of 20 ft , and an area 
together of 275 sq m Hornafvan is a straight and sombre trough, 
flanked by high hills of unbroken slope, but Storafvan and the mter- 
venmg Uddjaur are broad, throwing off deep irregular inlets, and 
picturesquely studded with numerous islets The Umc (237 m) 
receives a tributary, the Vindel, of almost equal length, on the 

north bank some 20 m from its mouth, and among several lalces 
drams Stor Uman (64 sq m ) The furUier pnncipal rivers of this 
rigion arc the Angcrman (242 m ), Indal (196 m ), draining the 
large lakes Kallsjo and Storsjo, Ljusnan (230 m ), Dal and Klar Of 
these tlie two last nse 111 the southernmost part of the mountain region 
d( scribed, but do not as a whole belong to the remon under considera- 
tion The Angerman receives the waters of a wider system of 
streams and lakes than the nvers north of it, and has thus a drain- 
age area of 12,591 sq m , which is exceeded only by that of the 
Jorne (16,690 sq m ), the average of the remaining rivtrs named 
being about 7700 sq m 

Beyond the Harsprang and the Stora Sjofall the northern nvers 
do not generally form great falls, though many of the rapids are 
grand The Indal, by changing its course in 179O near Bispganlen 
on the northern railway, has left bare the remarkable Ixjd of a fall 
called Doda (dead) Fall, m which many ‘ giant's caldrons " are 
exposed In the uplands above the chain of lakes called Stroms- 
vattudal, which arc within the drainage area on the Angerman, 
the Hdlhng stream forms the magnificent Halhngsa Fall In the 
southern mountain valleys of the region there are several beautiful 
falls, such as the T^nnfors, not far from Arcskutan, the Storbo, 
Handol and Rista 

Eastward from the mam mountain range the highland region 
lb divided into two belts a nuddle belt of morainic deposits and 
marshes, and a coastal belt The middle belt is gently undulating, 
viewed from rare eminences the landscajie over the boundles* 
forests resembles a dark green sea, through winch the great rivers 
flow straight between steep, flat-topped banks, with long quiet 
rt lehes broken by occasional rapids The few lakes they form 
in this belt arc rather mere widenings in their courses, but the tribu- 
tary streams dram numerous small lakes and peat mosses In 
the extume north this belt is almost flat, a few low hills standing 
isolated iicl conspicuous, and the rivers have serpentine courses, 
while steep banks are absent The middle belt merges into the 
coastal belt, covered by geologically recent marine deposits, reaching 
an extreme height of 700 to 800 ft , and extendmg inland some 60 
to 80 m in the north and 40 m m tlie south Small fertile plains 
are characteristic, and the nvers have cut deep mto the soft deposits 
of sand and clay leaving lofty and picturesque bluffs (ntpor) 

The orographical division of the central lowlands bears com- 
parison in formation with the coastal belt of manne deposits to 
the north Here are flat fertile plains of clay, well 
wooded, with innumerable lakes, including the four 
great lakes Vener, Vetter M§.lar and Hjelmar These 
except the last, far exceed in area any of the northern lakes, and even 
Hjelmar (185 sq m ) is only exceeded by Hornafvan-Storafvan 
The areas of the other three lakes are respectively 2149, 733 and 
449 sq ri Vener Vetter and Hjelmar are broad and open, Malar is 
\ cry irregular in form and of great length Malar Vener and Hjel 
mar contain many islands , in Vetter there are comparatively few 
None of the lakes is of very great depth, the deepest sounding 
occurring m Vetter, 390 ft In Hjelmar which measures 38 m 
from east to west and is X2 m in extreme width, the greatest 
depth IS only 59 ft but as its flat shores were formerly subject 
io inundation its level was sunk 6 ft by deepening the navig- 
able channel through it and cleanng out various waterways (the 
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Eskiltuna river Hjelmar canal Sec ) m 1878-1887 The scenery of 
these lakes, though never grand, is always quietly beautiful especi- 
ally in the case of Malar the wooded shores and inlands of which 
form a notable feature in the pleasant environs of tlie city of Stock- 
holm The elevation of the central lowlands seldom exceeds 
300 ft , but a few isolated heights of Silurian rock appear such as 
Kinnekulle, nsmg 988 ft above sea-level on the south-eastern shore 
of Vener, Bilhngcn (978 ft) between that lake and Vetter and 
Omborg (863 ft ) on the eastern shore of Vetter Noteworthy 
kK:al features m the landscape of the central lowlands are the eskers 
or gravel-ridgcs (dsar), traversing the land in a direction from 
N N W to S S E , from 100 to 200 ft m height above the surround- 
ing surface ^ Typical instances occur in the cities of Stockholm 
(Brunkebergassen) and Upsala (Upsala- iscn) 

South of the central lowlands tne so-called Sm^land highlands 
extend over the old province of Smaland m the south-east, and he 
roughly south of Lake Vetter and of Gothenburg ^ ^ 

where they reach the south-west coast The general 
elevation of this region exceeds 300 ft and m the eastern "Igolanna 
part 600 ft , the principal heights are Tomtabacken (12^7 ft ) and 
Ekbacken (1175 ft ) about 25 m respectively south-east and west 
of the town of Jonkdping at the southern extremity of Lake Vetter 
Gentle forest-clad undulations many small lakes and peat-mosses 
arc charactenstic of tlie region, which in fact, closely resembles 
the middle belt of the northern highland region The Sm iland 
hi ^hlands abut southward upon the plams of Skanc, the last of 
the mam oroi ■Graphical divisions, which coincides rouf'^hly with the 
old province of Skane (Scania) Level plains with nch open 
meadows and cultivated lands, the monotony of which is in some 
parts relieved by beech woods, are separated by slight ndges with 
a general direction from N W to S E , such as IlallandsSsen in the 
noith west with an extreme elevation of 741 ft 

The hydrographical survey may now be completed The Dal 
nver, which enters the Gulf of Bothnia near Gefle is formed of the 
union of eastern and western branches (Oster Dal, 

Vester Dal) not far from the town of Falun The eastern 
branch drams various small lakes on the Norwegian * 
frontier, and in its lower course passes through the beautiful Lake 
Siljan The length of the whole nver including the eastern as the 
mam branch is 283 m The Klar nver (228 m ) nses as the Faemund 
nver m Faemundsjo a large lake m Norway close west of the sources 
of the Pal The Klar flows south into Lake Vener which is drained 
to the Cattegat by the short G6ta nver on which not far below 
the lake are the celebrated falls of Trollhattan Lake Vetter 
(hans c istward by the Molala to the Baltic, Like Malar drams 
in the same direction by a short channel at Stockholm the normal 
fall of which IS so slight that the stream is sometimes reversed 
The Smaland highlands are drained to the Baltic and Cattegat 
by numerous nvers of less importance Excepting Finland no 
country is so full of lakes as Sweden About 14 000 sq m , nearly 
onc-twelfth of the total area are under water 

The coast of Sweden is not indented with so miny or so deep 
fjords as that of Norway nor do the shores of the Gulf of Bothnia, 
the Baltic and the Cattegat share m the peculiar 
grandeur of the North Sea coast All, however, have 
a common feature m the fringe of islands which throughout nearlv 
the entire length shelters the coast of the mainland from the open 
sea Thts ' sktrry-fence ” (m Swedish sMrgdrd) is only interrupted 
for any considerable distance (in the case of SvNcdcn) round the 
southern shore off the flit coast of Skane between the towns of 
Varberg on the west and Ahus on the east Between it and the 
mainland lies a connected series of navigable sounds of the greatest 
advantage to coastwise traffic^ and also of no little importance as 
a natural di fence The skargard of the Cattegat, north of Varberg 
IS bald and rugged The two largest islands are Orust and Tj6m 
north of Gothenburg Off the south-east coast the place of tlie 
skargard is m a measure taken by the long narrow island of ( 3 land 
but north of this the skargErd begins to widen and the most con- 
siderable fjords are found, such as Bravik, which penetrates the 
land for ^5 m nearly up to the town of Norrkopmg The island 
belt IS widest (some 45 m ) off the city of Stockholm the approach 
to which from the s< i is lamous for its beauty F'^rther north 
a narrow sound (A lands Haf) intervening on the Sw'edisli side the 
vast Aland archipelago, belonging to Russia, extends across to the 
Finnish coast The skargard of the Gulf of Bothnia is less fully 
developed than that of either the Baltic or the Cattegat The 
islands of the skargard as a whole are rugged and picturesque 
though never lofty like m^ny of those off the Norwegian coast In 
the Baltic many are well wooded but the majority are bare or htath- 
clad as are those of the Gulf of Itothnia Of the large islands 
m the Baltic and Cattegat, besides Qland, only Gotland is Swedish 
Geology — ^The fundamental rocks of Sweden belong to the Azoic 
or pre-Cambnan formation, and consist of cr\’'stalline rocks Three 
divisions are distinguished by some authors — grey gneiss, the 
red iron gneiss and the granulite 

The grey gneiss predominates in the northeni^pd eastern parts 
of the country, from Vesternorrland down to the province of Kitmar 
The rock has a prevalent grey colour and contains as charactenstic 
minerals garnet and in some parts graphite 

'The rod iron gneiss prevails in westeni Sweden in the provinces 
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of Vermland Skaraborg Elfsborg and down to the province of 
Kristianstad The formation is very uniform In its character, the 
gneiss havmg a red colour and con taming small granules of magnetite 
but nevertheless not a single iron mine belongs to this region The 
red gneiss contains in many places beds or masses of hypentc 

The granulitc also called eurite and hallcflinta is the most 
important of the Pre Cambrian formation as it contains all the 
metalliferous deposits of Sweden It prevails in the middle part 
of the country in Kopparberg, Vestmanland Upsala and parts 
of Vermland It occurs also in Ostergotland, Kalmar and Krono- 
berg The rock is a very compact and fine-grained mixture of 
felspar, quartz and mica often graduating to mica schist, quartzite 
and gneiss With these arc often associiteil limestones, dolomites 
and marbles containing serpentine (Kolmardcn) The metalliferous 
deposits have generally the form Of beds or layers between the 
strata of granulite and limestone They are often highly con- 
tor test and dislocated 

The iron deposits occur in more or less fine grained gneiss or 
granuhto (Gelhvara Grdnge&berg Norberg Stnberg) or separated 
from the granulite by masses of augitic and amphibolous minerals 
(gronskarn) as m Persberg and Nordmark Sometimes they are 
surrounded by hallcflinta and limestone as at Dannemora, Langban, 
t’ajsberg, and then carry manganiferous minerals Argentiferous 
galena occurs at Sala m limestone surrounded bv granulite and at 
Guldsmedshytta (province of Orebro) m dark hallcflinta Copper 
pyrites occur at Ealun m mica schists surrounded by hallcflinta 
Zmc-blende occurs in large masses at Ammeberg near the northern 
enil of l^ake Vetter The cobalt ore consists of cobalt-gl ince 
(Tunaberg in the province of Sodermanland) and of linntite (at 
Ciladhammar near Vestervik) The nickel ore of Sweden is m ignetic 
pyrites containing only a very small percentage of nickel and gcncr- 
allv occurs m dionte and greenstones Besides the crystalline 
gneiss and halleflmta there are also sedimentary deposits which are 
believed to be of Pre-Cambrian age The most important of these 
are the Dala Sandstone (chicflv developed in Dalarne) the Almas 
akra and Visingso series (around Lake Vetter), and the Dalsland 
formation (near Lake Vencr) 

Large masses of gnnite arc found in many parts of Sweden m 
Kronolierg 6rcbro Goteborg Stockholm SlC Sometimes the 
granite graduates into gneiss, sometimes (as north of Stockholm) it 
ent loses large angular pieces of gneiss Intrusions of hypentc 
gabbro (anorthite-gabbro at Radmanso in the province of Stock- 
holm) and dionte are also abundant 

The Cambrian formation generally occurs along with the Ordovi 
cian and consists of many divisions The oldest is <i sandstone 
in which are found traces of worms, impressions of Medusae, and 
shells of Mickwttzia The upper divisions consist of bituminous 
limestones, clay-slatcs, alum slate and contain numerous species 
of tnlobites of the genera Paradoxtdes, Conocorvphe, Agnostu<i, 
Sphaerophthalmus, PeUura, < 5 lc The Ordovici m formation occurs 
in two distinct facies — the one shaly and containing graptolitcs, 
the other calcareous, with brachiopods, trilobites, &c Ine most 
constant of the calcareous divisions is the Orthoceras limestone , a 
red or grey limestone with Megalaspi^ and Orthoceras The sub- 
divisions of the system may be grouped as follows (i) Ceratopygc 
Limesteme (2) Lower Grip toll te Shales and Orthoceras Limestone 
(3) Middle Graptolite Shales, Chasmops and other Limestones, 
Tnnucleus beds The Cambnan and Ordovician strata occur in 
isolated mtehes m Vesterbotten, Jcmtland (around StorsjO), Skara- 
borg, Elfsborg, Orebro, Ostergotlaiid and KnstiansLul The whole 
of the island of Olanel consists of these strata The deposits are in 
most places very little disturbed and form honzontal or shghtly 
incbnetl layers South of Lake Vencr they arc cipped by thick 
beds of eruptive diabase (calletl trapp) North of Lake biljan (pro 
vmce of Kopparberg), however, they fia\ e been very much dislocated 
The Silurian h<us m Sweden almost th( same c hai actor as the Wt nioek 
and Ludlow formation of England and consists partly of graptolite 
shales, partly of limestones and sandstones The island of Gotland 
consists entirely of this formation, which occurs also m some parts 
of the province of Kristianstad In the western and northern 
alpine part of Sweden near tlu boundarn s of Norway, the Silurian 
strata are covered by crystalline rocks, mica schists, quartzites, &e , 
of an enormous thickness, which have been brought into their present 
positions upon a thrust plane These rocks form the mass of the 
nigh mountain of Areskutan, &c 

The Triassic formation (Rhaetic division) occurs in the northern 
part of Malmohus It consists partly of sandstone^, with impressions 
of plants (cycads, ferns, &c), and partly of clay beds with coal 

The Cretaceous formation occurs m the provinces of Malmbhus 
and Kristianstad and a few small patches are found m the province 
of Blekinge Only the higher divisions (Senonian and Daman) of 
the system are represented The deposits are marls, sandstones 
and limestones, and were evidently formed near the shore line 

The most recent deposits of Sweden date from the Glacial and 
Post-Glacial penods At the begmning of the Glacial period the 
height of Scandinavia above the level of the sea was greater than at 
present, Sweden being then connected with Denmark and Germany 
and also across the middle of the Baltic with Russia On the west 
the North Sea and Cattegat were also dry land On the elevated 
parts of this large continent glaciers were formed, which, proceeding 


downwards to the lower levels, gave origin to large streams md 
nvers, the abundant deposits of which formed the diluvial sand 
and the diluvial clay In most parts of Sweden these dtqyisits 
were swept away when the ice advanced, but in SkS,n( they often 
form still, as m northern Germany, very thick beds At its maximum 
the inland ice not only covered Scandinavia but also passed ovt r the 
present boundanes of Russia and Germany When the ciimate 
Decamei less severe the ice slowly receded, leaving its moraines, 
called in Sweden and Afro Swedish geologists 

distmguish between bottengrus (bottom grave 1, bottom monine) 
and ordinarv krossgrus (terminal and side moraine) ITic former 
generally consists of a hard and compact mass of rounded, scratched 
and sometimes pohshed stones firmly embedded in a powder of 
crushed rock The latter is less compact and contains angular 
boulders, often of a considerable size, but no powder Of later origin 
than the krosstensgrus is the rullstensgrus (gravel of rolknl stone s) 
which often forms narrow ranges of hills, many miles in lengtli 
calk el hsar Dunng the disappearance of the great inland ue 
large masses of mud and sand were carried by the rivers and 
deposited in the sea These deposits, known as glacial sand and 
glaeial clay, cover most parts of Sweden south ol the provinces of 
Kopparberg and Vermland, the more clevatcel portions of the pro 
vmecs of Elfsborg and Kronoberg excepted In the glacial ilay 
shells of Yoldia ardica have been met with m many plaees {c g ruai 
Stockholm) At this epoch the North Sea and the Baltic w( re 
connected along the line of Vener, Vettei , Hjelmar intl M ilai 
On the other side the White Sea was connected by Lakis Onega ami 
Ladoga with the Gulf of Finland and the Baltic Tn tlie de'pths of 
the Baltic and ol Lakes Verier and Vetter there actually cvist 
animals which belong to the arctic fauna and arc remnants of the 
ancient lee s( a Th( glacial clay consists geiu rally of alternate 
darker and lighter coloured layers, which give it .i striped appearance, 
for which reason it has often bein calletl hvarfvig lera (stni>C(l elav) 
Tlic glicial clay of tht ‘sihirian regions is gcntrally rich in lime and 
IS thus a marl of great fertility The deposits of glacial sand and 
clay are found in the southern part of Sweden at a height ranging 
from 70 to 150 ft above the kvel of the sea, but in the inttnor of 
the country at a height of 400 ft above the sea 

On the coasts of the ancient ice-sea, in nhich the gland » lay 
was deposited, there wire heaped up masses of shells which belong 
to species still extant arounfl Spit/bcrgcn and Grttnlind Most 
renowned among these shell deposits arc the Kapellbaek.ii ne niar 
Uddeealla With the melting of the gre it ice sheet the climate 
became milder, and the soutlurn part ol Sweden was covered with 
shrubs and plants now found only in the northern and ilpine p<irts 
of the country {Salix polaris Drvas oitopitala Betula nana Ac ) 
The sea fauna also gradually changed the arctic spt'Cies migrating 
northward and being succeeded by the species existing on th( coasts 
of Sweden Tht Post Glacial penod now began Sands [mosand) 
and clays {aherlera and fucuslera) continued to be deposited on the 
lower paf^s of the country They are generally of insignificant 
thickness In the shallow lakes and inclosed bays of the sea then 
began to be formed and still is in course of formation a deposit 
known by the name gytt'ja, charactenzed by the diatomaceous 
shells It contains Sometimes the gy ttja consists mainly of diatoms, 
and IS then called bergmjol The gyttja of tlu lakes is generally 
covered ovei by peat of a later date In many of the lakes of Sweclen 
there is still in progress the formation of an iron ore calletl sjoniahn, 

\ feme hydroxide, deposited in forms rcstmbling peas coins , 
and used lor the manufacture of iron (B La ) 

Climate — The climate of the Scandinavian peninsula is a uhoD 
IS so far tempereel by the warm Atlantic dnft fiom the south west 
as to be uiu(j[uc in comparison with other countries of so high a 
latitude Jhe nountuns e)f the Keel are not so high as wholly 
to destroy this effect over Sweden, and the maritime mfluenct «»t 
the Baltic system has also to be considered Sweden thus occupies 
a chmatic position between the purely coastal conditions of Norwa\ 
and the purely continental conditions of Russia and in vime ye ir^' 
the climate inclines to the one character, in others to the other 
As a result of the wide latitudinal extent of the country there ar< 
also markeil local variations to be contrasted About one -seventh 
of the whole country is north of the ArCtu Ciicle The mean annu d 
temperature ranges from 260® F at Karesuando on the northern 
frontier to 4^8° at Gothenburg and 44 O® at Lund m the south 
(or 29 5® to 45° reduced to sea-level) Between these extremes tlu 
following actual average temperatures have been observed at certain 
stations from north to soutn which arc apjirojjriately grouped for 
the purpose of companson (heights above sea-level following (.ach 
name) ~ 

Jockmock (850 ft ), at the foot of the lake chain on the Little I nle 
nver — 29 7®, and Haparanda (30 ft), at the head of the Ctulf of 
Bothma — 32 4® 

Stensele (1076 ft), at the foot of the lake-chun on the Gme — 
31 8® , and Ume 5 . (39 ft ), at its mouth on the Gulf of Bothma * 54 9^ 
bstersund (1^6 ft), on Storsjo — 35 2®, and Hernosand (49 It), 
on the Gulf of irothnia — 37 8° 

Karlstad (180 ft), at the head of Lake Vener — 42 3® Orebro 
(102 ft ), at the west of Lake Hjelmar — 41 4®, and Stockholm (144 ft ) 
—42 I® 

Gothenburg (26ft), on the Cattegat— 44 8®, Jonkdpmg (312 ft), 
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k the south of Lake Vetter — 42 4°, and Vestex/ik (43 fL), on tlie 
.iltic- 43 2° 

But the local variations thus indicated are brought out more fully 
y a consideration of seasonal, and especially winter, temperatures 
1 Sweden July is generally the hottest month, the average tempera- 
irc ranging from about 51° to 62° In January, however, it ranges 
om 4° to 32° (February is generally a httlc colder) Moreover, 
lere are two well-marked centres of very low winter tenipeFaiuro 
I the inland parts The one is m the raountamous region of the 
)uth of Jemtland and the nortli of Dalarne, extending into Norway 
tid thus lying m the middle of the peninsula about 62*^ N Here 
le average temperature in January is 8 5*^, whereas at C 3 stersund 

15 over 15° The other and more strongly marked centre is m 
le far north, extending mto Norway and Finhind, where the 
i^eragc is ^ 8° The effect of the spinal mountain range in modifying 
-eanic conditions is thus illustrated Thi same effect is well 
lown by the hnguiform isotherms In Januaiy, for example, the 
otherm of 14°, after skirting the north coast of the Scandinavian 
eninsula, turns southward along the Koel, crossing the upper part 
t the district of the great northtrn lakes It continues in this 
irection as far as the northern end of Lake Mjosen in Norway 
n® N), then turns sharply north-nortli-eastward, runs west of 
ake Siljan, and bends north-east to strike the Bothnian coast near 
kelleftea fn July, on the other hand, the isotherms show an 
(most couhl lilt temperature all ovet the country, and the hnguiform 
irvts arc wanting 

The relative It ngth of the seasons shows coiitrxsts similar to those 
[ tempera turt In the north spiing begins in M?y, suimntr in the 

iiddle of June and autumn in the middle of August In the south 
id south-west spring begins in March, summer in the middle of 
ay ind autumn in October At Kart suando the last frost of 
iring occurs on sn average on the isth of June, and the first of 
itiimn on the 27th of August, though night frosts may occur 
irlier while it btockholm 4^ months are free of frost Ice foims 
Dout Octobei in the north, in November or Deecmlxr in the 
idlands and south, and breaks up in May or June and m April 
spcctivily Ice coveis the lak< s for loo b) 115 da\s annually 
L the south, 1 50 in the midlands and 200 to 220 in the north A local 

lerease of tin ice penotl naturally takes place in the upper parts of 
le Smhland highlands, and in the case of the gieat lakes of Norrland, 
le wesUrn ha\c a lathcr short* r icc period thin the < istern As 
) the s( as, the toimation of lee on the west and south co ists is rare, 
nt in the ccntril ind northern parts of the Baltic dnft-icc and a 
inge of sohd ice along tlu coast arrests navigitiou Irom the tnd 
December to the beginning of Apiil Navigation in the southern 
irt of the Gulf of Botlini i is impeded from the cud of November to 
le beginning of May, and in the north the gulf is covered with ice 
om Novtmlxr to the last half of May Snow lies 47 days on an 
/eiage on the plains of Skanc, while in the north it lies from 140 
> 190 days 

The iiortluni summers find compensation for brevity m duration 
sunshine and light At Karesuando in 68® 26' N and ie')93 ft 
jove sea-levcl the sun is sien continuously abovi the horizon fiom 
It 26th of May to the i8th of July, at Haparauda for 23 hours, 
Stockholm for 18^ hours, and at Lund foi 17^ houis at the summer 
ilbticc Atmospheric relraetion causes the sun to be visible for 
inods vaiying horn south to north for a quarttr to half an hour 
tt r it has actually sunk below the horizon With the long twihght, 
rhaps the most exquisite pc nod of a season which provides i 
iccession of beaulilul atmosphciic effects, daylight lasts without 
itcrrujition from the i6th to the 27th of June as far south as Htrno- 
ind (62® ^8' N ) 

The average annual rainfall for bwerlen is 19 72 m , locally in- 
casing on the whole from m^rth to south, and re ielung a maximum 
•wards the south west, pi eeipitation on this coast greatly exceeding 
lat on the south-east Thus the average in the north of Norrland 

16 S3 in in the south of Noirland 22 6 in At Boras, midway 
tween the south end of Lake Vetter and the Cattegit, the average 
35 08 in , and 45 82 in were registered in 1898 At Kalmar, 

)wc\ cr, on the Baltic opposite bland, the average is 14 0 in This 
an extreme instmee for tjie locality, but the minimum for all 
veden is <^ound at Karesuando, with 12 32 in The period of 
laximum is generally the latter h ilf of summer, and the minimum 
i iebruery and March, but the iiiaxuuum occurs in October at 
last stations in bkane and in tlic island of Gotland The propor- 
on of total precipitation which falls as snow ranges from 36 % in 
le north to 9 % in the south 

Flora — In the preceding physical description indications are given 
t the vast exttnt of forest m bweden The alpine treeless region 
^ciipies only tlie upper flanks of the spinal mountain-range above 
n elevation varying from 1800 ft m the north to 3000 ft in the 
)uth It IS belted by a zone of birch woods, witli occasional 
lountam-ash and aspen, varying m width from about 20 m in the 
orth to a ti action of a mile in tlic south Below this extends a 
reat region of firwood covermg the whole country nortli-east of 
dke Vencr and north of the Dal River The fir {Ptnus sylvestrts) 
ad pine {Ptnus abtes) are the predominating trees Spruce is 
>mmon, and even predominates in the higher parts (between the 
reat valleys and immediately below the birch-belt) in the north 
i Norrland South of the southern Uuut indicated, in the midland 


district of the great lakes, the oak {Quercus pedunculata) api^)car9 
as well as pim and fir, and, as much oAhis area is under cultivation, 
many other trees have been introduced, as the ash, maple, elm and 
lime South of a hnc running, roughly, from the foot of L^e Vencr 
to Kalmar on the Baltic coast the beech begins to appear, and m 
Skane and the southern part of the Cattegat seaboard becomes 
predominant in the woods whu h break the wide cultivated places 
Of wild flowering plants only a very few arc endemic species (though 
more aro cndcime varieties) the bulk are immigrants after the last 
gl icial epoch Of these most arc common to arctic Lands or occur 
iS aljime plants m lower labtudes Tin number of specie s decreases 
according to geographical distribution from south to north, thus 
while upwards of 1000 are found in Skanc, there are only about 700 
in the mullands, 500 in the lower parts of southern Norrland and 
less than 200 in the extreme north 

I auna — -The etfeets ot the great latitudinil range of Sweden 
on its climate and flora has its parallel to a modified extent in the 
case of fauna Only a few animals are common to the entire 
country, seicli as the Inire {Ltpus ttmtdu^) and the weasel, althougli 
certain others may be added if the lugh mountain region be left 
out of consideration such as th( stjnirrcl, fox and various shrews 
A.mong large animals, tlu common bear and the wolf have been 
greatly n duced in numbirs even within later historic times These 
end the 1> nx are now reslrieted to the solitary depths of the northern 
forests Cliaractensbc of the high mountainous 1 ( gion are the arctie 
fox, the glutton and the Icmimng, whost singular intermittent 
migrabons to the low lands have a consider tbl< t« mporary influence 
on the distr bution of lu asts and birds of pre y 1 he re may also be 

mentioned the wild reindeer, which is rare, though large domesticated 
herds an kept by the Lapps The elk, carefull> prescrecd, haunts 
the lonely fore-.ts from the Arcbc Circk even to the Smaland high- 
lands The roe drer and red deer are confinetl to tin southf rn parts, 
though the first is found m the south of the midland ])lains In 
these plains tl e fox is most abundant, and the hunger and hedgehog 
are found Martens and otters arc to some extent hunted for their 
skins A white winter fur is characterishe of several of the smaller 
animals, such as the hare, fox and weasel Ihe common and grey 
seals are met with in the neighbounng seas and Phoca foetida 1 
confine el to the Balbr Among birds by tar the gre iter proportion 
IS migi uit Characteristic types common to tlie wheile cemntrj are 
the le il, snqx , golden plo\ cr and w gtail In the northern mouii 
tains the ptaimigan is common, and like other creatures assumes a 
wlute winter dress elucks and other water fowl fice]ucnt the Ukes 
the golden eagle, eert<un buzzards and owls are leiunel, and among 
smaller birds the Lappland biinbng {Plectrophancs laponicus) 
may be mentioned in the coniferous forests the bl ick grouse, 
hazel grouse and willow grouse, capercailzie and woodcock are the 
piiiicipal game birds the crane is found in inarsh> cl« arings, birds 
of prey are numerous, and the Siberian j ly in the north and the 
common lay in the south are often he ml But in the northern 
foiests small birds are few, and even m summer these wilds give a 
s+^rong general impression of lifckssness In the midlands the par- 
tridge is fairly common, though nut readily enduring the harder 
winters, and ring doves and stock do^cs occur riie 1 ikes are the 
homes of a vanety of aquatic birds On the coasts a number of 
gulls and terns are found, also the eider duck and the sca-eagle, 
which, however, is also distnbutcd far over the land The species 
of reptilcvS and amphibians are few and chiefly eonluud to the 
southern parts There arc tliree species of snake, including the 
viper, three of hzard, and ilcven of batrachians The nvers and 
lakes arc generally well stocked with fish such as silrnon trout 
of vanous species, gw > mad and vendacc (i specially in the north), 
pike, eels, perch of various species, turbot, bream and roach Ihe 
few sportsmen who have visited tlu higher parts of the great noi them 
rivers have found excellent trout fishing, with pike perch, char and 
grayling, the char occurnng in the uppermost parts ot the nvers, 
and the griyhng below them The fishents, botli fresh- water and 
sea, are important, and cell for consideration as an industry The 
herring, cod, flatfish, mackerel and sprat arc taken in the seas, 
and also gre it numbirs of a small herring called stromming In 
the brackiSh waters of the east coast sea fish are found, together with 
pike, perch and other fresh-water forms The crayfish is common 
in many places in central and southern Sweden Pearls are some- 
times found in the fresh water mussel {Margarxtana margarjttfera) , 
thus a tnbiitary of the Lilla Lule River takes its name, Pcrle River, 
from the pearls found m it Among the lowrer maniie animals a 
few types of arctic origin are found, not only m the Baltic but ev en 
m Lakes Vener and Vetter, haMng remained, and in the case of the 
lakes survived the change to fresh water, after the disapocJurancc 
of the conn( xion with the Arctic seas across the region of the great 
lakes, the Baltic, and north east thereof The raolluscaii fauna 
IS fairly nch, and insect fauna much more so, even in the north 
In summer in the uplands and the north the mosquito is sufiicicntlv 
common to cause some httle annoyance 

People — ^The population of Sweden m 1900 was 5,136,441 
The census is taken in an unusual manner, being drawn up from 
the registries of the clergy according to parishes every ten years 
Approximate returns are made by the clergy annually The 
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following table showb the distribution of population m that year 
through" the Ian or administrative districts Tht first column 
shows the older divisions of the county into provinces, the names 
and boundaries of which differ in many cases from the Ian 
These names, as appears elsewhere in this article, remain in 
common use The distribution of provinces and Ian between 
the three main territorial divisions, Norrland (northern), 
Sveahnd (central) and Gotaland (southern), is also indicated 


old Provinces 

Noniam/ - 

Lapp land, Norrbotten 
Lapplaiid, VesterbotUn 
Anjccrmanland , Mcdcl 

p 111 

Jcmtland, Iltrjtdal 
hingland, C cstrik 
land 

Sveahind - 

Dalariic (Dalccarln.) 

\ crinland 

Vestn iduid 'i 
Ncnkc I 

Sddermanland j 
Upplaiid j 

Lrotalara 

Ostergotland 'j 
Vcstcrgotland | 

Dal I 

Btei ^sl in f 

Halland 
bmaland 

I Bltkinge 
I Sk-int 

Gotlan 1 
OJanrl 


L m 


rsoirbottcn 

Vc^tcrlx^ttcn 

\ esternorrland 
J cmtland 

Gefleborg 

Kopparbet 
Vt rmland 
Orebro 
Vt stmanland 
Sodt rmanl'xnti 
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Inc population in 1908 was about 5,429,600 In 1751 it was 
1,802 373, and in 1865, 4 114,141 The average annual increase 
was 7 86 per thousand in the 19th century, reaching a maximum 
of 10 39 m 1041-1860, before the period of extensive emigration 
set in Emigrants numlxjred 584,259 men and 424,566 women 
between 1851 and 1900, these figures helping to account for the 
considerable excess of women over men m the resident popula- 
tion w hich m 1900 was as 1049 to 1000 The periods of greatest 
emigration were 1868-1873 and 1879-1893, the decline in later 
vears 1-. regarded as a favourable sign The United States of 
Amenri receive a large majority of the emigrants, and only a 
verv small percentage returns The Swedish people belongs 
to the Scandinavian branch, but the population includes m 
the north about 20,000 P"inns and 7000 Lapps Other foreigners, 
howev er, are few , and the population is as a whole homogeneous 
Immigrants in the period 1851-1900 numbered only 165,357 
Population IS naturally tlcnscr in the south than m the north, 
and densest of all m the districts along the southern coasts thus 
Malmohus Lan has about 220 persons per square mile, G6t< borg och 
Bohus Lan 174 and Blekinge 127 In Norrland as a whole, however, 
there are less th m 9 persons per square mile, in Norrbottens Lim less 
than 4, and in tin uplands of this division and Vt sterbotti ns Lan 
much less than this Howtver, the annual increase per thousand 
has been greater m Norrland than elsewhere The annual excess 
01 births over deaths 1^ high, ■’he proportion being as i 68 to r 
Ihe birth rate between i87() and 1900 averaged 28 51 per thousand, 
the death rate between 1891 an 1 1900 was lO 36 per thousand, the 
lowest ever rt corded over such a period for any European country 
The lowest mortality is found in the clistncts about Lakes Vener and 
Vetter the highest in Norbotten, the east midland districts, Skane, 
and Gdteborg och Bohus Lan 

Ihe percentage of illegitiniae> is rather high (though it decreased 

* i he island and adjacent islets 
- Island included in Kalmar La>i 
Including tile four great lakes, Vener, Vetter, Malar, Hjelmar, 
35 16 sq m. 


durmjx the Second half of the nineteenth century) one cause of this 
may be found in the fact that the pcrctntagt of niamed person‘s 
IS lower than in most European countries As regards social 
evils generally, however, the low, though undoubtedly improving 
standard of Sweden has had one of its chief reasons in the national 
intemperance In 1775 Gustivus III made the sile of spirits 
(brdnnvtn) a government monopoly, and the drinking habit was 
actually fostei^ About 1830 this evil niched its highest develop- 
ment, and it IS estimated that nine gallons of spirits were then 
consumed annually per head of the population Mainly tlirough 
the efforts of Peter Wieselgren, dean of Gothenburg (1800-1877) 
a strong timp( ranee reform movement set in, and in 1055 important 
liquor laws were passed to rt strict both production and s.ile ol 
intoxicating liquors Ihc so-called Gothenburg System, jjroviding 
for municipal control of the sale of intoxicants (see I iquor Laws), 
came into full operation in Gothenburg in 1865 Ihc tcmperanct 
movement has had its reward, the average of consumption of beei 
and spirits m Sweden is considerably lower than in Europe as 
a whole, though the effect of intoxicants is sometimes \er> apparent 

A marked difference of temperament is noticeable between 
the Swedes and Norwegians, the Swedes being the more light- 
hearted and vivacious In some of the more remote parts of 
the country old customs are maintained and picturesque local 
costumes still worn, as m DaU ( ai lia ((/ v ) The Lapps moreover 
retain their distinctive dicss In other cases early costumes 
are preserved only as an historical reminiscence at festivities 
Although the characteristic celebrations at weddings or periodical 
festivals are, as elsewhere, decreasing in favour, there are certain 
occasions which aie observed as holidavs with much (cremony 
Such are Christmas D^v, and, not unnaturall} m this northern 
land, Alidsummer (June 23 and 24) The food of the people 
in the midlands and south is plentiful and good, m the remoter 
parts of the north an unfavourable summer is followed b> a 
winter of scarcity or even famine, and in these parts meat is 
little used R)e is extensivclv ernploMd in the rural districts 
for the making of a hard bread in flat cakes (knackehrod) V 
prevalent custom among the betu r classes is that of beginning 
meals with a selection of siuh viands as anchovies, smoked 
salmon or slices of meat, of which a number of small dishes are 
provided {smorgasbord) Ihese are taken with bread and buttei 
and a glass of spirits Ihe more (haractcr^tic Swedish sports 
arc naturally those of the winter These include ski-running 
{skidlopning), skating and skate-sail mg, tobogganing and 
sledging The numerous inland waters and sheltered channels 
withm the skargdrd have caused the high development of sailing 
as a summer sport, the Roval Swedish Yacht Uub having its 
headquarters m Stockholm Athletic sports are in high favour, 
especially such winter sports as snow-shoeing (ski), and, among 
ball games, lawn-tennis, and to some extent football, together 
with the game of pm /v, peculiar to Gotland, are play ed 

Town<: — In the first half of the 19th century the percintagc of 
urban population remained nearly 'stationary at a little Icsst han 10 
In 1880 it was 15 12, and in igoo 21 49 The towns with a jiopula- 
tion exceeding 15,000 in tqoo in Stockholm (300624) Gothenburg 
(130,619), Malmo (60,857), Nonrkoping (41,008), Gcfic (29,522), 
Hclsingborg (2j,67o), Karlskrona (23,955), Jonkopmg (23,143), 
Upsala (22,855), Orebro (22,013), I und (16,621), Boras (15,837), 
Halmstad (15,362) 

Swedish towns, though rarely of quite modern foundation, 
generally appear so, for the use of brick in building is mainly ol 
modem introduction, xnd is still by no mtans gduial, 
so that the partial or total dtstruction of a town by 
fir( IS now only less common th in formerly The 
rectangular method of laying out streets is general, and legislation 
has been directed against niriow streets and buildings of excessive 
height The common material of the characteristic domi stic 
architecture m rural districts is vood, except in Skane, where stone 
IS available and has been used from early times Some of the old 
wooden farm buildings, especially m Dalatne, such as are pre- 
served in Skansen Museum at SloekJiolm, arc extremely picturesque 
Another notable form in old wooden building is the belfry {klo/t- 
btapel) of some village churches, examples of which are seen at Habo 
near JonkSping and Hasjo in Jemtland on the northern railway 
In the midlands and south fine castles and manor houses of the 
lOth and 17th centuries are fairly numerous, and there are a few 
remains of previous date The fortified dw< llmg house at Glim 
mmgehus in the extreme south near Simnshamn is a goo<l carl) 
example Several of the southern ports have old ( itadels That of 
Kalmar, on its island, is specially fine, while those at Vestorvik 
(Stakeholm), Malmo, Falkenberg and Varberg may also be mm 
tioned Among conntry palaces or mansions that of Gnp^holm 
IS notable, overlooking Lake Mftlar, the shores of which are bpecrdly 
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rich in historic sites and remains In ecclesiastical architecture I southern Norrland to % % in northern Norrland Almoet 


Sweden possesses the noble cathedrals of Lund, Upsala and Linko- 
ping. While that of Skara, near the southern shore of Lake Vener, 
dates originally from 1150, and that of Strengnas on Lake Malar 
was consecrated in 1291 There is a remarkably perfect Roman- 
csqiic church, with enisles, castt rn apse and ambulatory, at Varnhem 
in Skaraborg Laii, and there are a few village churches of the same 
ponocl in this district and in Skanc The monastic cHVirch at 
Vadstena on Likt Vetttr is a beautiful example of Gothic of the 
14th and 1 5th centuries But the richest locality as regards ancient 
eccU siastical archib cturc is the island of Gotland (<71;) 

Travel and Communications — As a resort for foreign travellers 
and tourists Sweden lacks the remarkable populanty of Norway 
The Gota canal route, however, is used by many the uplands of 
Dilccarhi (Dalarne) arc frequented, and the railway through the 
Jcmtland highlands to frondh^cm gives access to a beautiful remon, 
where numerous san itorn arc in favour with the Swtdcs themselves 
The north! rn railway otf( rs a land route to the. Arctic coast of Nor- 
way Along the southern coasts there are many watering-places 
Marstrand near Gothenburg is one of tht most fashionable Str6m- 
stad, Lys( hil and Vaibcrg on the same coast, Ronneby on the Baltic, 
with its chalybeate springs, Visby the capital of Gotland, and several 
villages in tlu neighbonrhooil of Stockholm may also be noted 
The htadquartrs of tht Swedish Touring Club {Svenska Turist- 
forenni^en) are m Stockholm, but its organization extends through- 
out the country, and is of special value to travellt rs in the far north 
The first railway m Sweden was ojiened for traffic in 1850, and the 
system has developed extensively, more so, in fact, in proportion 
to population, than in any other European country 
Railways ^\i^out Sooo m of railway arc open, but extensions are 
constanth m progress About two-tmrds are private lines and one- 
third govoinnunt lints Tht ttntral administration of the govern- 
mtnt lines is in the luaids of a boaid of railway dirtetors, and there 
are local admimstralivt bodies for each of five districts A railway 
council, ere itt d in 1002, acts as an advisory body on large economic^ 
questions and tl t like Private railways are controlled by the regu- 
lations of the bou 1 while a joint traffic union has as its object 
the pioMsion of uniformity of administration, tariff, &e ihe 
government h<as matle giants towards the construction of some of 
the prnate liius, and li is in a ftw cases taken over such lines 
The railw ly s form a network over the country as far north as G< fie 
anti tht district ibout Lake Siljan The governmt nt works the trunk 
lints from Stockholm to Malmo, to (Tothonburg and to Christiania 
as far as the Norwegian frontitr, and other important through 
routt s m the south The great northern lino is <ilso worked by the 
goatrnnunt It luns north from Stoekliolm roughly parallel with 
the east en ist, thi owing off branches to the chief seaports, and also 
a branch from Bratko to Osttrsun<l and Storhen, wlicrc it joins a 
line fiom Inmtlhpm in Norway At Bodtn the mam line joins a 
line originally built tt) connect the iron-miucs of Gellivara with the 
port ot lull a, the sysfim is continued past Gellivara to Narvik 
on the Ofoteia Fjoid m Norway, this bting far north of the Arctic 
Circle, and the lint the most northerly in the world The gauge 
of all the governmt nt lines and about (>0 % of the private lints is 
I 435 inttres (4 ft in ) Nearly all the lines arc single Passen- 
ger tra\ tiling is slow, but extremely comfortable The prmeipil 
(onntMons with the south ire made across the sound from Malmo 
to Copenhigtn, and from Irtlleborg to Sassnit/ in Germany 
"Ihe extensive system of natural waterways, e^spcciilly m central 
Swctlen, h is bt < n utili/cd to the full in the development of internal 
navigation, just as the calm waters vMthin the skorgard 
V alfoid oppoitunity for sife ind tconomical coastwise 

; av gat on earliest construction of canals dates from 

the 15th century the patriot Engclbrekt and King Gustaviis 
Vasa both foiestemg its importance The theoiies of construction 
rtm lined nulimt nt ty until tarly m the 19th centurv VNhen the 
(loui {qv) canil w'^s opened Fit total length of tlie canalized 
wattr vstem ot Swiden is a httlu ovtr 700 m, though wholly 
artificial w itcrways imount only to 115 m out of this tofiil A large 
local tratlie is cairied on by steam launches on the lakes during 
the St ason of opt n n ivigation and vt ssels hav c even be e n introduced 
on some of the 1 ikt s and rivers of tlic f ir north pnneip illy in con- 
nexion with the timber trade Posting, which is of importanct 
only in the highlan 1 districts and the valley roads of Norrland, is 
earned on by posting-stations [skjutsdation) untlci gov'-crnmeiit 
regulations similai n gulations apply when, as in the upper valltvs 
of the great northern rive is, rowing boats on the likes form the only 
means of trav cl I he condition of the high roads is fair as a whole, 
and his bet 11 much improved by increased state grants towards 
their upkttp, ])ut in NorrUnd they are naturally not of the best 
class Ihe jiostal ami telegraph system is efficacious, and the 
tt lephone scrvit t , m ant iint d partly by the state and partly by 
compamc , is very fully developed Alxiut twenty telephones are 
m use per thousand of population, and a system of trunk lines 
between the import int towns has been established since l88g 
AgriculUm — Of the total land area of Sweden only about 12 % is 
arable or meadow lantl, but the percentage vanes greatly in different 
p<u:ts, as will be underst(X)d from a recollection of the main physical 
divibions Thus in Skane nearlv bo % of the land is under cultiva- 


exactly half the total area is under forest, its proportion ranging 
from 25 % in bkine to upwards of 70 % m the inland parts of Svea- 
1 ind and in the south of Norrland Land which is neither cultivable 
nor under forest (marsh land or in the northern mountainous 
I districts land above the upper limit of the forests) amounts to 6l % 
in the far north and 36 % in the Smaland highlands, but only to 15 % 
in the central plains and in Skane In the more highly cultivated 
distncts of the south reclamation of such lands is constantly pro- 
ceeding Agnculture and cattle breeding employ over one-half 
the whole population The average si/e of farms is 25 acres of 
cultivated land, only i % exceeds 250 acres whereas 23 % are of 
5 aerts or Itss The greater part of the land has always been held 
by small independent farmers (only about 15 % of the farms are 
1 worked by tenants) but until late in the i8th century a curious 
method of parcelling the land resulted in each man's properti 
consisting of a number of detached plots or strips the div^ions 
often lieconimg so minute that dissension was inevitable Early 
in the 19th century various enactments made it possible for 
each property to b^ome a coherent whole A legal parcelling 
{laga s/it fie) was introduced in 1827 and slowly earned out in the lace 
of considerable local opposition, indeed m the island of Gotland 
the system could not be enforced until 1870-1880 Roughly 
about 48 5 % of the total cultivated area is under cereals 33 8 under 
fodder plants 5 8 under root-crops and ii 8 fallow, this last showing 
a steady decrease Oats r>e, barlev mixed grain and wheat are the 
gram-crops m order of importance During the 19th century the 
percentage under wheat showed a general tendency to increase, 
that under oats increased much in the later decades as hvestock 
farming became cf)mmon rye maintained a steady proportion but 
barley formerly the principal gram -crop decreas^ greatly This 
last IS the stajilc crop in Norrland becoming the only grain-crop in 
the extreme nf>rth , in the ncher agricultural lands of the midlands 
and south rye is predominant in the east oats in the west The 
high agricultural development of the plains of Skane appears from 
the fact that although that province occupies only onc-forticth of 
the total area of Swtdtn it jirtiducts 30 % of the entire wheat 
crop 33 % of the barlev 18 % of the rye, and 13 % of the oats 
A system of rota turn (ceieal roots grass) is commonly followed, 
each divasion of Land lying fallow one y^car as a rule, not more than 
two iipo gram-crops are commonlv taken consecutively Potatoes 
occupy 4 4 % of the totil area and other root-crops i 4 % 
These inclutle the sugar bet t the profitable growing of which is 
confined to Sk ine and the inlands of OLand and Gotland The sugar 
i industry however is very important Orchards and gardens occupv' 
about I %of the cultivated area Fruit-trees arc grown mainlv 
in the south and midlands, northweard (as far as Herndsand) they 
flounsh only m sheltered spots on the coast Between 1850 and 1900 
the total hc'^d of hvestock increased from 4 500 000 to 5 263 000 
«and the gnat advance of cattle-farming is evident from the follow- 
ing proportions Whereas in 1870-1875 imported cattle and cattle 
farming produce cxcecdctl exports as 12 to 7, in 1900 the value of 
exports was ju arly double that of imports , and it may be added that 
whtreas as late as 1870-1880 the exports of agricultural produce 
exceeded imports in value in 1896-1900 they were less than one 
tenth The principal breeds of cattle are the alpine m Norrland 
and Ayrshire '-hort horn and red- ind white Swedish in the midlands 
and south The Gotl ind .m old native light vellow breed survives 
in the island of Gotland Oxen formerly the principal draught 
animals hue been replaced bv^ horses Cattle espeeiallv'^ cows, 
and pigs form the bulk of the livestock but sheep and goats have 
greatlv’’ decrease d in numbers The Lapps owm upwards of 230 000 
head of reindeer Dairy-farming is profitable England and Den- 
mark liemg the principal foreign consumers of produce and the 
mdustry is carefully fostered bv the government A board of 
agnculture had been in operation for many years when m 1900 a 
separate department of agriculture was formed There are one or 
more agricultural societies in each Ian and there are vanous state 
tducational establishments in agriculture such as the agncultiiral 
high schools at Ullunta nt ir I'psala and at Mnarp near Lund in 
Skane an important agneiiltur 11 centre w ith dairy schools and other 
branch esfiiblishmcnts FinalK thtrt are numerous horticultiiril 
societies Urge nurseries and gardening schools at Stockholm Alnarp 
and elsewhere and botanical gardens attached to the universities 
of Lund and I ps da 

Forests and Forestry — Of the foicsts about one thud are public, 
Iho majority' of these belong to the Crown while a small proportion 
belongs to hundreds and parishes The remainder is in priv'ate 
hands The public fonsts are administered bv the olfiee of Crown 
lands through a forest t r\ ice which employ s a large staff of forest- 
masters and rangers The pny ate forest's are protected from abuse 
chiefly bv the important legislation of 100 \ which prescribes 
pen iltics for cxcessiyc lumbering and any letion li ible to entlanger 
the regrowth of wood The administrition of the law dcvolv’es 
upon local forest conservancy boards In the great fir forests of 
the north the limit set in respect of cutting down living trees for 
sawing and ei^rt is a diameter of the trunk without bark of 
at 15I ft from the base Members of the forest scnuce 
undergo a prehminarv course of instruction at a school of forestrv» 
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dates from 1828 There are very numerous sawmills, using water- 
power, steam and electricity, they are situated cluetly in the coast 
districts of the Oulf of Bothnui from Gctlc northwards especially 
in the neighbourhood of bimdsvall and along the Angerman River, 
and in tlic neighbourhood of all the ports as far north as Lulea and 
Haparanda IIk re aie also upland mills in Dalanic and Vtrmland, 
and a consider iblc number 111 the ncighlxnirhood of Gothenburg 
The wood-pulp industry centres in the districts west and north of 
Lake Vener and south of Lake Vetter In the nortli vast tjuantitics 
of timlxr irc floated down the great nvers, aiul the lesser streams are 
used as floating- ways by the provision of flumes and dams The 
millowners cither own forests or k ise the right of cutting or buy 
the timber when cut in the Crown or private forests Among the 
special *irticlcs experted may be mentioned railway-sleeper'., pit- 
props and wood-pulp 

1 ishertcs — The sea-fisheries which arc prosecuted principally in 
the calm waters within the sk irgard are a v ariable souicc of wealth 
For example, m 1894 nearh 2 000 000 ewt of fresh fish (principally 
herring) were exporteil but in subscxjui^nt yiars the fishents were 
much less prolific, in 1900 only bo, 000 cwt were exported and in 
190^ less than 150 000 cwt As a rule each ciew jointly owns its 
boat and tackle The hsheiy is of ancient importance, at the old 
towns of Falsterbo and Skanor south ot Malmo thousands of fisher- 
men were employed until the harbours became choked m 10 ji and 
the hsh were a valiiabk lU m in the Hanseatic commerce There arc 
rich salmon hsheries m the lowtr parts of the great northern livers 
especially the forne Kalix Lule Angorm m and Indal, m the Dal, 
the Klar and Gota, and several of the lessi r ri\ c rs of the south In 
the majority of nvers no special necessit} h is been found to protect 
the fishing As a gener il rule the owner of the shoic ow ns the nv er- 
fishing The chief inspector of fisheries is a member of the Ixiard 
of agriculture 

Mining — ^The iron-mming industry is of high imporLince the 
output of iron ore forming by far tht largest item in the total output 
of ores and mmerals Thus in i()02 tlie total output was nearly 
3| milhon tons of which 2 850 uoo tons were iron 01 e The output 
of iron ore has greatly increased, in ibjo-ibbo it averaged annually 
little more than one-qu irter of the amount m 1902 The deposits 
of iron ore are confined almost wholly to the extreme north of Norr- 
land and to a midland zone extending from the south of the Gulf 
of Bothni I to a point north of Lake Vener, which includes the 
Dannemora ore fields m the eastern p<irt In Norrland the deposits 
it Gelhvara have long been worked with the assistance of i railway 
to the Bothnian port of Lulea but in iqoj the nortlurn railway was 
completed across the Norwegi in frontier to Narvik on Ofoten Fjoid 
and the v ist deposits at the hills of Kirunavara and I nossavaia 
began to be worked These deposits tilom arc cstinuted to ha\e 
an extent excee^Iing one tpiarter of the tot il ore fulds worked in the 
country The deposits are generally in pockets and the thickness 
of the beds ranges from 100 to neail> 500 ft at Kjrunavara up to 
2^0 It at Gelhvara and in the midland fields generally from 40 to 
100 ft although at the gruit field of Grangesberg 111 Kopparbeig 
and Oiebro Lan a thickness of nearly ^00 ft js found Nearly all 
the ore is mignctite ami in the midlands it is almost wholly free of 
phosphorus The percentage ot iron in the ore is higdi as much as 
06 % 111 the Kirunavara Luossavara ore, and little less in that of 
Grangesberg, this far exceeds other Furopem ores though it is 
e(}uaiied by some in America Swt den possesse*s httU coal and 
pig iron IS produced with eharcoil only, its (piality is excellent 
but Sweden ^s proportion to the world s preiduce is hardly moie than 
I % whereas in the 17th and iSth centuries before the use of coil 
elsewhere it was much greater As an industry however, the pro- 
ductuin both of pig iron and of wrought iron ancl steel is increasingly 
prosperous The ironworks and blast furnaces are almost wholly 
m the midland di tncts Copper has bein mmed at Falun since the 
14th century, it is also produced at Atvidaberg in Ostergoiland 
I he production however has greatly decreased A little gold and 
silver are extracted at Falun and the silver mines at Sala m Vest- 
manlands Lan have been worked at least since the i(>th centurv’ 
but here again the output has decreased Lcael is produced at Sala 
and Kafv e Itorp and zinc ore at Ammcberg Coal is fouiul m small 
beds m bk me east and north of Helsingliorg at Jkllcsholm, Bjuf 
and Hoganas, but the amount raistd although mcrcismg is only 
some 300 000 tons annually Mining id ministration is m the charge 
of a special bureau of the board of trade The Iron Institute 
{J (irnkontorei) was estabhshed in 1748 as a financial institution in 
which the chief iron-mining companies have shares for the advance- 
ment of advantageous loans and the promotion of tlie industry 
generally It maintains a special education and investigation fund 
There are schools of mming at Stockholm (the higher school), Falun 
and hihpstad in Vermland 

Manufactures — If the total value of the output of the manufac- 
turing Industrie's in Sweden be taken as 100, the following arc the 
most important of those industries, according to the approximate 
percentage of e^h to the whole iron industries 183, and mechanical 
works 4, saw-nnlling 12 5, and wood pulp works 2 5, cloth-factones 
and spinmng-Tnills 8 flour mills 64, sugar refining an<l beet-sugar 
works 6, spirit distilling and manufacture 4 7, and brewing 2 6, 
dairy products 4 4, paper-making r 6, leaving a remainder of 29 % 
for other industries The total annual value of the output is al^ut 


I /72, 000, 000 The great mechanical works arc found at or near 

I Malmd, btoekholm, Jonkoping, Trollhiittan, Motalaon Lake Vetter, 
Lund, Gothenburg, Karlstad, Falun and Eskilstuna, which is 
especially noted for its cutlery A few other establishmi nts includ- 
ing both mechanical workshops and orc-cxtraction works may be 
mentioned Domnarfvet, on the Dal River, near Falun, Sandvikeii, 
near Gefle, and Bolors m Orebro Lfin The prineipal ci ntres of the 
ttxiile industry are Norrkoping in Ostiigotland and Boias m Flfs- 
borg L^, where there are weaving schools , and th( industry is 
spread over Llfsboig Lan and the vicinity of Gothenburg There 
is a linen industry in Smaland and in the south of Norrland One 
of the most notable special industries of Sweden is mateli-making, 
for which thi re are large works at Jonkojang, Tidaholmin Skaraborg 
Lan and m the neighbourhood of Kalmar The centre of the beet- 
sugar industry is Sk me, but it is also e irried cm m the isldiicl cjf 
Gotland , its great access of prosperity is chiefly ow ing to the existence 
of a jirotectivc duty on imported sug ir Spiiit chstillation centres 
m Knstiinstad Lan Among other industries ma> be mentioned 
the eaitlunware works ett Hoganas at the north end of the Sound, 
the cement works of Lomma in this vicinity, and the pottery works 
of Rorstiand m, and Giistafsbeig near, Stockholm where beautiful 
ware is produced Stone is worked chiefly in Goteborg oeh Bohns 
and Blekmgc Lan 

Lommitce — Fxjiorts approach ^^30, 000, 000, imports ^^40,000^000 
m aitrage annual value 

Of the total exjmits that of timber, wrought and unwrouglit, 
represents 50 the other prineij) il exports with appioximate 
percentage are iron and steel 13 5, iron on 3 (>, machinery and 
implements 3 2, and either iron and steel goods 27 butter 10 paper 
14 carpentry work 3, matches 2 3 The principal imports with 
jKiccntage to the whole are coal and coke 15, gram 8, coffee 4 6, 
m iclunery 4, wool, >arn, thread, cottem and woollen gcxxls 94, 
ludes and skins 2 5 Oil and lish arc ilso import int I he principal 
countries trading wi‘h Sweden arc the United Kingdom (exports 
from Sweden 38 2 imports to Swee’en 25 7), (lermany (exports 
10%, impeirts 39) and Denmark (expeirts i|%, imports 125) 
Other countries with which Sweden has mainly an export trade are 
France, tlie Netherlands anel Norway With Rusma on the other 
hand the trade is prineij)ally imjiort In the case of the United 
Kingdom, Germany, Denmark and Nonvay, the transit trade forms 
an important proportion of the whole The coal iriijiorteel (which 
forms over 90 % ot the whole consumed) comes mainly from Great 
Bntain, while most of the colonial produce, such as coffee and 
tobacco, comes thiough Germany Ihc match and piper export 
trade is piincipally with the United Kingdom Between 18O5 and 
18S8 Sweden employed a modified system of free tiade , but various 
enactments in ib88 and 1892 reintroduced methods of protection 

Shipping — Thr total number of vessels in the Swedish commercial 
fleet is about 3000 eff 650,000 tons register, of which steamers 
icprcscnt ^out 380,000 tons On an avciage about 73,000 vessels, 
ot an aggSgatc tonnage of 17,500,000 enter and char the ports 
The pnneij) il ports ot ngister are Gothenburg, Stockholm, Hclsing 
borg and Gefle m order, though the piincipal commercial ports are 
Stockholm, Gotlicnburg and M ilmo Ow ing to the natural configura- 
tion of the eoist and the sJe irgird excellent natural haibours arc 
almost without number Artificial liarbours are consequently few, 
but those at Helsingborg, Malniei, Ililmstad, Ystail and Kalmar 
in ly be mentioneel I he principal docks are at Gothenburg, Stock- 
holm, Malmo, Obkarshamn and Norrkoping besides the naval docks 
at Karlskrona, and the principal ports where large vessel, can b( 
accommodated on slips are Malmo, Gothenl)urg, Stockholm, Karls- 
krona and Gefle A list of the chief ports may be conveniently 
classified On the wtst coast north of Gothenburg uu Stromstad, 
near the Norwegian fionticr, ancl Udclevalla, on a deep inlet behind 
the isl md of Orust, 35 m from the ope n Catti gat South of (ioth( n 
burg on the open coast arc Vaiberg and Halmstad , and on th< Sounel 
arc the three large ports of Helsingborg, Landskiona and Malmo 
Passing to the Baltu , Trellebeirg and Ystad he on the southernmost 
ce^ast of the country , and Simrishamn, Ahus the outjioi t of Kristian 
stad, Karlshanm, Ronneby and Kailskrona on the wide Hano Bay 
On Kalmar Sound arc Kalmar anel Oskarshainn ind continuing 
northward, Vestervik, Soderkoping at the held of tin inlet SHt- 
baken, Norrkoping, similarly situated on Bravikin, and Stockholm, 
far within the skaigard On th( Bothnian eoast tlu u is a port at 
or near the mouth of each great nver, where the timb< r floated down 
from the interior is both worked anel cxiiortcd 1 lu ehu f jiorts 
here, from south to north, arc Gefle, Soelerhamn, PIudiKsvall, 
Sundsvall, Hernosand, Ornskoldsvik, Umca, Skelleftei Plica and 
Lulea, the last exporting the ore from the northern iron-mints 
Banks — The first Swedish bank, called the Palmstiiieh bank 
after its founder, Johan Palmstruch, was meorporaUd in 1G5G 
It began to issue notes in iGGi It was shortly afte rw irds bankrupt, 
and m 1O68 the Bank of Sweden {Svenges Rikshank) succeeded it 
This IS managed by a board of seven delegates, the chairman being 
elected by the government, while the Riksdag (parliament) elects 
the remainder It began to issue notes in 1701 This ability was 
shared by private banks with solidary responsibility until 1903, 
but under a reform of 1897 the riksbank took over, from 1904, 
the whole right of issuing paper currency, which is m wide use The 
capital of Uie nksbank is 50,000,000 kronor {£2^2^0,000) The 
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)thLr banks arc joint-stock banks and savings-banks, of which 
he first was opened at Gothenburg m 1820 The post office savings 
lank was opened in 1884 

Coinage — The counting unit m the Swedish coinage is the krona^ 
^ual to I I shilling Tlu monetary unit is 10 kronor gold, and gold 
ncces, not widely met with in circulation, arc struck of 20, 10 and 
) kronor I he krona equals 100 ore Silver pieces of 2 and i krona, 
,0, 25 anti 10 ore are struck, anti bronze pieces of 5, 2, and* i ore 
jwetlen, Ntjrway and Denmark have the same monetary system 
Ftnanct — In the butlget for 1910 revenue and expenditure were 
stimatttl at 2, 074,300 The principal sources of income m the 

irdinary revt nuc arc railways, fort sts, telegraphs and rent from Crown 
ands and those m the revenue voted {bevtllmngar) , which is about 
even tighths of the whole, customs, the taxts on spirits and bcct- 
ugar, anti meome from the post office Tht departments to which 
he bulk of expt ntliture is devoted are those of the army, the interior, 
he navy and education A large proportion of the army expendi- 
ure was formerly defrayed by a syst( m of mihtary tenure on certain 
T,nds Land taxes, howtvtr, were finally abolished in 1904, and 
heir place was taken by an increased taxation on real estate, revised 
lunnially, and by an income tax arranged on a sliding scale, up to 
% of tin income (9 6 pence in the £), settli d according to individual 
ieclaration The national debt was practically nil until c 1855, 
ind the debt contrieted thereafter owes its existence almost wholly 
o railway construction It increased from about /2, 300 000 in 
860 to £(>,400,000 in 1870 and £18,600,000 in 1900 In 1904 it 
xeeeded £19,000,000 I he gre iter proportion of communal revenue 

oinei* from meome and property tax, the sale of spirits under the 
lothenburg System, and contributions from the treasury Prmiary 
ducation, pool relief, and church purposes form the principal items 
f expenditure 

ComhtuUon and Government — Sweden is a limited monarchy, 
he constitution resting primarily on a law (regertngs-jormen) 
f the 6th of June 1809 The king is irresponsible, and executive 
lower IS vested m him alone All his resolutions, however, 
[lust be taken in the presence of the (abinct (^statsrdd) The 
abinet couni illors are appointed by tht king and arc responsible 
0 the parliament {Riksdag) They are eleven in number, one 
leing prime minister, two others t onsultative ministers, and 
he remaining eight heads of the departments of administration, 
^hieh are justice, foreign affairs, land defeme, naval defence, 
omc affairs, finant e, public works, agriculture 1 he councillors 
lust be of Swedish birth and adherents of the Lutheran 
onfession The appointment of the majority of public officials 
» vested in the king, who can himself dismiss cabinet ministers 
nd certain others, whereas in most cases a judicial inquiry is 
eressar> before dismissal Tlie king shares legislative powers 
rith the Riksdag (pailiamcnt or diet), possessing the rights of 
iitiation and absolute veto He has also, in certain adminis- 
rative and economic matters, a special legislative right 
The Riksdiig consists of two chambers The members of the 
rst chamber are dteted by the landsthiug, or representative 
odies of tlie Ian, and by the municipal councils of some of the 
irger towns They number 150, and are distributed among 
ronstitueni les m proportion to population, the distribution 
t mg revised every tenth 3 ear Eligibility neeessitates Swedish 
irth, an age of at least 35 \ cars, and the possession, at the time 
f election and for three \ ears pnviousl) , either of real property 
3 the value of 80,000 kronor (£4400), or an annual income on 
^huh taxes have been paid of 4000 kronor (£220) Members 
re unpaid The mcmbeis of the second chamber number 230, 
f whom 1150 arc elected from rural c unstitueneics and 80 from 
jwns Ihc membcis receive a salary" of 1200 kronor (£66), 
nd are elec ted for a period of three > ears by electors, or direetly, 
ccordmg to the resolution of the ek c toral clistrict If a member 
itires during that period, or if the chamber is dissolved, suc- 
Lcding memhers arc elected for the remainder of the three 
ears, and thus the house is wholly renewed at regular interv^als. 
Inch IS not the ease with the first house The franchise was 
)r long extremely limited in comparison with other countries, 
ut in 1907 universal manhood suffrage was introduced, after 
rotracted dissension and negotiation between the two houses 
eligibility to the lower house necessitates possession ot the 
lective franchise, an age of at least 25 years, and residence 
uthin the constituency Both chambers have m theory equal 
ower Before bills are discussed they may be prepared by 
^mmittees, which play an important part m the work of the 
ousc The agreement of both chambers is necessary before 
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a bill becomes law, but when they differ on budget questions 
the matter is settled by a common vote of both, which arrange- 
ment gives the seconci chamber a certain advantage from the 
greater number of its members By revisers elected annually 
the Riksdag controls the finances of the kingdom, and hy an 
official (jusHHeombudsman) elected in the same way the adminis- 
tration of justice is controlled, he can indict any functionary 
of the state who has abused his power The bank of the kingdom 
IS superintended by trustees elected by the Riksdag, and in the 
same way the public debt is administered through an office 
(nksgaldskontoret), whose head is appointed by the Riksdag 

Local (government For the purposes of local government Sueden 
IS divided into 25 administrative aistncts called Ian, a list of which 
IS given in the pangraph dealing with population The elected 
representative body m each is the landsthtng, which deliberates on 
the aflairs of the Ikn and has a right to levy taxes The cnief 
official of the 13,11 is the land^hafdtng, under whom are secrctanal 
and fiscal departments Privileged towns, receiving their privileges 
from the government (not necessarily on the basis of population), 
are under a mayor {borgma stare) and aldermen (rddman), the alder 
men being elected by the citizens, while the mayor is appointed 
by the government from the first three aide rmen on the poll, is paid 
and holds office for bft Gothenburg has two mayors, and the cit> 
of Stockholm (g V ), a Ian in itself, has a special form of govern- 
ment Ihe major rural divisions arc the fdgderter^ under bailiffs, 
a subdivision of which is tlie lansmamdistnkt under a kinsman 

Justice 'Justice is administered by tnbiinals of three mstances 

(1) There are 119 rural ludicial districts {domsagor), which mav be 
subdivided into juduial divisions {tingslae) Each hngslag has a 
court (haradsrait) , consisting of a judge and twelve unpaid assessors 
(numndeman) , of whom seven form a quorum, elected by the people 
These, if unanimously of a different opimon to the judge, can out 
Vote lum The town courts m the pnvilcged towns are called 
fadstufvuratter and consist of the mayor and at least two aldermen 

(2) There are three higher courts {hof ratter), in Stockholm Jonkop 
mg and Knstianstad (3) The Supreme Court {Hdgsta Domstolen) 

assis sentences in the name of the king, who is nommallv the 

ighest judicial authoritj The court has a membership of 18 
justices {justitier^, two of whom are present in the council 01 state 
when law questions are to be settled, while the body also gives 
opimon upon all proposed changt»s of law 

A rmy and \ avy — General mihtarv service is enforced Every 
Swedish man belongs to the conscripts {varnpligtige) betwetn 
the age of 21 and 40, during which time he serves eight >ear^ in the 
first lev> , four in the second, and eight in the reserves T he con- 
scripts were formerly trained for 90 da>s, but according to the law 
of 1901, the conscript is lx>und to serve m time of peace — in the 
inf intry position artilUr\ , fortress ar Idle rj , fortress engineers, and 
the army strviee corps a total of 240 da>s, and in the eavalr) , fi^ld 
artillery field engineers, ind field telegraph corps a total of 365 da\ s 
The permanent e idres number about 22,000 and alxiut 85,000 men 
arc annually trained as recruits or rec dh d for furthir training 1 he 
org ini/ation of the army in time ot peace is as follows 82 battalions 
of infantry (2b regiments), 50 squacirons of cavalry, 71 field artilkr> 
and 7 peisition aitillery batteries, 10 fortress artillery, 16 engmetr, 
and 18 irmy service coiqis eompanie^s There are six divisions, 
quartered at Hclsmgborg, Linkoping Skofde, Stockholm (two), 
and Heruosand, in addition to the Gotland troops quartered at 
Visby A division m time of war would probably consist of 2 batta- 
lions of infantiy (4 regiments, 12 battalions), with 4 squadrons of 
cav dry, i artilleiy regiment, i eeunpany of engineers Ac A 
evvaliy divisicm would consist of 2 bngades of 8 squadions each, 
and I bngule of horse arhllcry It is estimated that 500,000 men 
arc av Lilable for strvice in the various capieitics in case of war 
There are fortresses at Stockholm (Vaxholm and Oscar-Frednks- 
borg), BtnUn on the northern r ulw ly near the Russian frontier 
Karisborg on Hike Vetter, and Karlskrona and there arc forts at 
Gothenburg and on Colliud The reforms of 1901 alxilished the 
tndelta, a body including both infantry and cavalry who live^d in 
various parts of the country, in some casts having their houses 
provided fe>r them This peculiar system of military tenure {inde! 
niug'ivcrKct) originated in the 17th ccntur> , when certain landown* rs 
were exempt from other mihtary obhgations if they premded and 
maintained armed men Ihe nav 5 is small, including ii ironclads 
of 3100 to 3650 tons The perst^nnel consists of a cadre, reserve and 
about 17 000 conscripts It also includes two coast artillery rcgi 
mtnts, with headquarters at Vaxholm and Karlskrona The prin- 
cipal naval station is Karlskrona, and there is another at Stockholm 

Religion — More than 99 % of the total populition belong to the 
Swedish Lutheran Church, of which the kmg is the supreme head 
Sweden is dividetl into 12 dioceses and ibo deaneries, the head 
of the diocese of Upsala being archbishop The ponsh is an 
important unit in secular as well as teelesiastical connexions 
The rextor pn sides over the local school board, which is appointed 
by the church assembly {kyrkostamman), and thus an intimate 
relation between the church and education has long been maintained 
A peculiar duty of the clergy is found in the husfdrhor or meetings 
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designed to enable the pne'^t to test and develop the religious 
kno^^hdge of his parishioners by methods of catechism It was 
formcilv en wined upon the clergy to visit parishioners for this 
purpose , and the system \s still maintained in the form of meetings, 
which have in some cases however, aeqiured a character mainly 
devotional The parishes number 2556, But one living may include 
more than one parish In the sparsely inhabited distnets of the 
north the pinsh is sometimes of enormous extent, tlius that el 
Gclhvara has an area of about 6500 sq m In such cases the pnest 
often makes protracted journeys from farm to farm through his 
parish and on certain occasions the congregation at his church will 
include many both Swedes and L^qips, who have travelled perhaps 
for several days in order to be present Dissenters arc bound to 
contribute to the maintenance ot the Swedish Church, in considera 
tion of the see dar duties of the priests 

Education — The connexion between the church and education 
IS so close that the control of l>oth is vested m a single department 
of the government Primary education is carried on in common 
schools of clifferent grades under lioth leKal and state inspee 
tion the parish being the school district Seminaries are 
maintained for common schewl teachers, with a four years’ course 
\t Haparanda and Mattisudden in Norbotten there are special 
institutions for teachers for the Finnish and Lapp population 
respectivelv Wide attention was attracted to Swedish educational 
methods principally bj the introduction of tlie system of Sloyd 
{slojd) initiatecl at the Na^ seminary near Gothenburg, and eon- 
cernt d with the teaching of manual occupations, both for boys and 
for girls The higher t ducation of the jicoplc is provided by people s 
high schools in the rural districts, especially for the peasantr>% 
maintained by the county councils, a^cultural societies and the 
state, and providing a two years course both in general education 
and in special practical subjects according to local needs The 
men’s course is held in winter, and a womm s course, m some in- 
stances in summer The workmen s mstitiites in the towns have j 
a sinular object A system of university extension has been de- I 
V eloped on the English pattern, summer courses being hi Id at Upsala 
and Lund In connexion with the army reform of 1901 a system 
of army high schools was proposed for conscripts while serving 
leehnical education is provuded in higher schools at Stockholm, 
Gothenburg and certain other large industnal centres, and in lowtr 
schools distributed tliroughout the coimtr>, m which special atten 
tion IS given to the prevailing local industries The agncultural 
and forestry schools have been mentioned m the paragraphs on tlicsc 
subjects PubUc schools for boys are provided by tlie state, each 
bishop bi ing superintendent {ejorus) of those m his diocese In the 
three lowest classes (out of a total of nine) a single system of mstrue 
tion IS practised, thereafter there are classical and scientific si Its 
Greek is taught only in a section ot the upper classical classes Of 
modern languages, German is taught throughout, Enghsh m all 
classes of the scientific side, and the upper cl^sical classes Much 
attention is paid to singing, dnll and gymnastics The school 
terms together occupy 34! weeks m th< year At the schools 
examinations are held for entrance to the universities and certain 
higher special schools Owing to the high development of state 
public schools, pnvate schools for boys are few, but higher schools 
lor girls arc all private, excepting the higher seminary for teachers 
and the state normal school at Stockholm The state umversities 
arc at Upsala and Lund, and with these ranks the Carohne Medical 
Institution at Stockholm There are universities (founded by 
ovate individual benefactions, but under state control) at Stock 
olm and Gothenburg The faculties at Upsala and Lund are 
theology, law, medicine and philosophy (mcluding both art and 
science) The courses are long, ranging from six to nine years, and 
the degrees are those of candidate, hcentiate and doctor The 
studentb, who arc distinguished by their white caps, are divided for 
social purposes into nations " (landskap) of ancient ongin, based 
upon the dibtinetions between natives of (lifferent parts 

Scientific Institutions — Among the scientific and hterary societies 
are to be noted the Swedish Academy, consisting of 18 members, 
which was instituted in 1780 by Gustavus III , after the 
pattern of the Academic Fran^aisc, for the cultivation of the 
Swedish language and liUratiire and the Academy of Science 
foimded in 17^9 By Linnaeus and others for the promotion 
of the natural sciences The first distnbutcs one and tiie second 
two of the prizes of the Nobel Foundation A fourth pnze is distri- 
buted by the Carohnt Institution at Stockholm Tnere may be 
mentioned further the Royal Academics of Literature, History and 
Antiquities (1786), of \gnculture (1811), of Arts (1735), and of Music 
(1771) The principal raustums and art and other collections are 
in Stockholm, Upsala and I.und, and Gothenburg The Royal 
Library in the Humlegard Park at Stockholm, and the university 
libraries at Upsala and Lund arc entitled to receive a copy of every 
publication printed in the kingdom Certain of the large towns 
tia\e excellent public hbranes, and parish hbranes are widely 
distributed 

See Swedsn, its People and its Industry, a government publication 
fed G Sundb^g) dealing with the land and people in every aspect 
(Eng Stockholm, 190^), Btdrag till Svenges offictela stattshk 
(StocMraii, 1857 seq ) , Statistisk Ttdskrtft, penodically from 18C2 
Pubbeanons (year-book, guides, &c ) of the Svens/ta Tunstfdremngen 


fSwedish Tounng Club), Stockholm, periodical Bulletin of the 
Geological Institute of Upsala University, in which may be noted 
K Ahlenius, Bettrage zur Kenntmss der SeenkeUenregton t n Schwedisch 
Lappland, No v (1900) also Dahlman, Inledmng til Svenges 
physikalska geografi (Stockhohn, 1857L Statistiskt Lexicon ofrer 
Sverige (Stockholm, 1859-1870), M H6jer, Konunganket Sverige 
(Stockholm, 1875-1883), C Alinqvist, La SuMe, ses progris soctaux 
(Stockholm, 1879), P D Du Chaillu, 1 he Land of the Midnight Sun 
(London, 1881), C M Rosenberg, Geografi^Kt statistiskt handlexicon 
ofrer Sverige (Stockholm, 1882-1883) , W W Thomas, Sweden and the 
Swedes (Chicago and Niw York, 1891) Healey, Educational Systeni'^ 
of Sweden, Norway and Denmark (1 ondon, 1893) , Nystrom, Handbok 
i Svenges geografi (Stockholm, 1895), and Svenges nke (Stockholm, 
1902), G Andersson, Geschichte der Vegetation Schwedens (Leipzig, 
1896) , K Ahlenius, Sverige, geografisk, topografisk, statistisk besknf 
ning (Stockholm), and for geology, A G Nathorst, Svenges geologi 
(Stockholm) For more detailed accounts of the vanous districts 
sec the publications of the Svenges Geologiska Undersokning, 
aiul also the volumts of the Geologiska 1 uremngens % Stockholm 
horhandlingar (O J R H ) 

History 

Remains dating from the Stone Age are found scattered over 
the southern half of Sweden, but it is only along the south coast 
and in the districts bordering on the C attegat that they occur 
in any considerable quantity The antiquities of the Bronze 
Age are much more widely distributed and reach as far as tiie 
north of Helsmgland It is evident that the country must at 
this time have been fairly populous So far as can be judged 
from the human remains found the population in general m 
both the Stone ajid Bronze Ages seems to have been similai 
in type to that of the present day, and there is no clear evidence 
for the advent of a new race The Iron Age probably began 
in the south of Sweden at any rate some three or four centuries 
before the beginning of the Christian era (See further Scandi- 
navian Civilization ) 

The first historical notice relating to Sweden is contained in 
lacitus, Germania, cap 44 This book was probably published 
m A D 98 or 99 and in the passage mentioned wc find the 
name of the chief people of the peninsula, the Bariy 
Swedes proper, Suioncs (O N Sviar, Swed Svear, Races and 
AS Sweon)j who eventually gave their name to Divisiooh 
the whole country According to Tacitus they were governed 
b> a king whose power was absolute and comprehensive, 
and pos'^ossed a strong fleet which secured them from the feai 
of hostile incursions Hence arms were not borne in times of 
peace but stored away under charge of a slave, and Tacitus 
suggests in explanation that the royal policy did not (ommit this 
trust to noble, freeman or freedman Their original territories 
lay on both sides of the Malar, in the provinces later known as 
Upland, Sodermanland and Westmanland Tacitus mention^ 
another tribe, the Sitones, wdtich he plates next to the Suiones, 
but the> have not been identified, and it is not clear from his 
description whether they lived within the peninsula or not 
The only' information he gives about them is that they were 
ruled over by a woman Other early Roman writers, Mela and 
Pliny, mention the country under the name Scandinavia 
(Sktine), a name which m native records seems always to have 
been confined to the southernmost district in the peninsula 
Little information, however, is given by these authorities 
with regard to the inhabitants 

The people next in importance to the Suiones in the 
peninsula (Swed Gotar, 0 N Gautar, A S Geatas) are first 
mentioned by Ptolemy (under the form Goutai for Gautoi), 
together with a number of other tribal names, most of whu h 
unfortunately cannot be identified, owning to the ( orrupt state 
of the text Ptolemy puts the Gotar in the southern part of 
the country, and from the earliest historical times their name has 
been given to the whole region between the Catteeat and the 
Baltic, exclusive of the provinces of Halland and bkane, which 
down to the 17th century alway s belonged to Denmark The 
coast of the Cattegat north of the Gota Elv was reckoned in 
Norway Gotaland consisted of the provinces of Vestergotland 
and Ostergdtland, divided from one another by Lake Vetter, 
together with Smdland In early times Vestergotland seems 
to have been by far the most important 

Vermland, the district to the north of Lake Vener and the 
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ivhole of the country to the north of Svealand seem to have 
jeen of small importance Jamtland was always considered 
a part of Norway After the time of Ptolemy we 
hear no more of Sweden until the 6th century, when 
a surprisingly full account of its peoples is given 
^y the Gothic historian Jordanes He mentions both the Svear 
Swethans) and the Gotar together with other peoples, the 
lames of several of which can be recognized in the district — 
lames of later times, in spite of the numerous corruptions of the 
ext He praises the horses of the Svear, and speaks of their 
ijreat trade in furs of arctic animals which were transferred 
rom merchant to merchant until they reached Rome About 
he other peoples of Sweden he gives a few details, chiefl> of 
physical or moral characteristics, commenting upon the warlike 
lature of the Visigauti, the mildness of the Finns, the loftv 
itaturc of the Vinovii and the meat and egg diet of the Rere- 
ennae Jordanes’s statement regarding the prevalence of trade 
vith Sweden is corroborated by the fact that many coins and 
)racteatcs of the period have been found in the countrv Of 
hest the coins are chiefly Roman and B\zantine gold pieces 
if the 5th centurv, the bracteaUs copies of Roman coins of 
he same period 

Procopius, the contemporary of Jordanes {Gothica^ 11 15), 
ikcwisc gives an account of Sweden, which he Ccdls Thule, but 
3 OM uif tribes which he names are the Skrithephmnoi 

3 eo\^u ^ Scri^iefinnas), a wild people of Finnish stock, 

ind the Gotar (Gautoi), whom he desc ribes as a nation 
ibounding in men ’ For the same period we derive a consider- 
tble amount of information with regard to Swedish affairs from 
he Anglo-Saxon poem Beowulf The hero himself belonged 
o the Geatas (i e in all probability Gotar, though the idcntifica- 
lon IS disputed by some scholars), his mother being the daughter 
)f their king Ilrethel Haethcyn, the son and successor of this 
^rethel, is said to have perished m a disastrous battle against 
he Svear, but his fall was avenged by his brother Hygelac in 
L subsequent engagement, in which the Swedish king Ongt ntheow 
vas killed This Hvgelac is elctirly identical with that Chochi- 
aicus wrongly described as a Danisa king b\ Gregory of Tours 
111 3) who made a piratical expedition to the lower Rhine which 
nded in his defeat and death in a battle with the Tranks under 
rheodberht about A D 520 The poem contains sc\ eral allusions 
0 this disaster VVe learn further that about the time of 
iygelae s death strife broke out m the royal family of the 
)vear, between Onela, the son and successor of Ongenthcow, and 
!.anmund and Eadgils, the sons of his brother Ohtherc The 
atUr fled for protection to the Gotar, and the war which ensued 
ost the lives of Eanmund and of Heardred the son and success ‘r 
>f Hygtlac A( cording to the poem Beowulf himself now be- 
ame king of the Gotar and assisted Eadgils in a campaign whic h 
esultcd m the death of Onela and the ae(|uisition of the throne 
>y his nephew What is said in the poem with regard to the 
nd of Beowulf belongs to the realm of m>th, and for three 
enturies after this time we have no reference to Swedish affairs 
n English or other foreign authorities Moreover, after the time 
>f Beowulf and jordanes there art very few references to the 
ingdom of the Ciotar, and in Olaf Skottkonung s time it was 
nerely an earldom The kingdom must have come to an end 
)C tween the 6th and loth centuries ad, and probably quite 
arly in that period 

The Ynghngatal, a poem said to have been composed by 
rhio^>olfr of Hvin, eourt-poct of Harold Fairhair,king of Norwav, 
’'be 8^vcs a genealogy of Harold’s family, which it carries 

to the early kings of the Svear Snorri Stur- 
mdYng^ luson (1178-1241), the Icelandic author using this 
ftigaSaga pogj^i as a btisis and amplitying it from other 
ourcts, wrote the Ynglinga Saga, which traces back the 
nstory of the family, generation by generation, to its beginning 
n this saga A^nls (the Eadgils of Beowulf)^ son of Ottarr is one 
if the most prominent figures The account given of him agrees 
n general with the statements in Bemvulf, though the nature 
if his relations with Ah (Onela) has been misunderstood The 
iecisive battle between the two kings is said to have taken place 
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on the frozen surface of Lake Wener Ongenthcow appears 
to have been entirely forgotten in Norse tradition and his place 
is taken by a certain Egill The saga further states that A^ils 
was an enthusiastic horse-breeder and that he met with his death 
through a fall from his horse This point is of interest in con- 
nexion with the notice of Jordanes, mentioned above, with 
regard to the horses of the Svear Other northern authorities 
such as Saxo and the Hrolfs Saga Kraka represent A^ils in a 
very unfavourable light as niggardly and addicted to sorcery 

The YnghngaLil and Ynglinga Saga enumerate A^iTs ancestors 
to no less than seventeen generations, with short accounts of 
each We have no means of checking the genealogy from other 
sources, and the majority of the characters are probably to be 
regarded as mythical The origin of the family is traced to 
the god Frey, son of Nior^r, who is said to have founded Upsala, 
the ancient capital of Sweden Ills reign is represented as a 
golden age of peace and prosperity and the great wealth of the 
sanctuary is said to have taken its beginning from the offerings 
at his tomb His full name appears to have been Yngvifrevr 
or Ingunar Freyr and his descendants are collectively termed 
Ynglmgar, though we also occasional!} meet with the name 
Skilfingar, which corresponds with the name Scilfingar, borne 
by the Swedish royal family in Beowulf 

After the time of A^ils the Ynglmgar remained in possession 
of Upsala for four generations according to the saga Ultimately 
the treai her) and the murderous disposition of a king named 
Ingialdr led to his oxerthrow by a prince from Skane, called 
Ivarr Vi^falSmi His son Olafr Tretelgia withdrew to Vermland, 
which he brought into a slate of Cultivation, though he was 
subsequently sacrificed suDjccts m a time of famine It 

IS stated in the saga that the Swedish kmgs were bcliexed to 
have control over the seasons like their ancestor, the god Frey, 
and traces of this belief seem to ha\e lingered in the country 
down to the times of Gustav us Vasa The sons of Olafr Tretelgia 
moved westward mto Norwax, and if we max trust the saga, 
the Sxvedish kingdom nexer again came into the possession of 
their famil) 

The subsequent kings of Sw eden are said to hax e been dcscende'cl 
from Ixatrr Vi^fa^mi The most prominent figures in this family 
irt Haraldr Ililditonn Ixarr’s grandson and his introduce 
nephew Sigur^r Iliingr The story of the battle tionot 
between these twoatBr&vik, m which Haraldr lost Cfiristiaaity 
his life, is one of the most famous m northern literature But 
the position of these kings with regard to Sxxeden is fir from 
dear Their home is probably to be placed on the C it toga t 
rather than on the Baltic The same is true also of Ragnarr 
Locibrok, who is said to haxe been the son of Sigurbr Hnngr 
Vbout the X ear 8 30 the missionary bishop x\nsgar m idt his 
first expedition to Swtdcn He made his wiy to Birca on the 
Malar The king whom he found reigning there is called Bjorn 
(Bern) and is generally identified with the king Bjorn for whom 
llragi the Olcl composed the poem called Ragnarsdrdpa On 
his subseejuent journexs to Sweden Ansgar encountered kings 
ea.lled Olafr and Onun dr He appears to have met w ith consider- 
able immc*diate success in his missionarv enterprises, although 
there IS no exudenee to shoxx that the churches he founded long 
survived his death, and no serious mission seems to haxe been 
attempted for more than a ( cjiturv afterwards 

During the 9th centurv extensiye Scandinavian settlements 
wire made on the east side of the Baltic, and exen as early 
as the reign of Louis I we hear of piratical expedi- scmadi- 
lions on the Black Sea and on the Caspian The aaviaa 
famous expeditions of Rurik and Askold vxIik !i ■Se/f/emenrs 
resulted in the origin of the Russian monarc hx 
appear to haxe taken place towards the middle of the 9th 
century, but it has not been found possible to connect these 
names with any families knoxxm to us from Sxvedish tndition 
Proofs of extensive Scandinavian settlement in Russia are to 
be found partly m the Russian names assigned to the Dnieper 
rapids by Constantine Porphyrogcnitus, pirtl) in references 
to this people made by foreign rt presen hitives at the court of 
Bvzantium The fact that manx of the names which occur 
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m Russian chronicles seem to be peculiarly Swedish suggests 
that Sweden was the home of the settlers, and the best authorities 
considtr that the original Scandinavian conquerors were Swedes 
who had settled on the east coast of the Baltic 
In the time of Harold Fairhair, probably about the beginning 
I f the loth century, we hear of a king named Eric the i»on of 
Kinguin Emund at Upsala, whose authority seems to have 

the lOth reached as far as Norway Later in the century 

Century there is record of a king named Bjorn d Haugi, 
who IS said to have been the son of Eric and to have reigned 
fifty ycarb Bjorn’s sons and :succesi>ors were Olaf and Eric 
the Victorious Styrbiorn Starki, the son of Olaf, being refused 
hib share of the government by Erie after his father s death, 
made himself a stronghold at Jomsborg in Pomerania and spent 
some > ears m piratical expeditions E\ entuall> he betook him- 
self to Harold Bluetooth, thtn king of Denmark, and endea- 
voured to secure his assistance in gaining the Swedish throne 
by force of arms Although he failed in this attempt he was 
not deterred from attacking Eric and a battle took place between 
the two at the Fyrisd (close to Upsala) in which Styrbiorn was 
defeated and killed Eric himself died ten y ears after this battle, 
apparentK about 993 According to the stor) he had obtained 
victorv from Odin in return for a promise to give himself up at 
the end of ten y ears Under his son and successor Olaf sum imed 
EatMbUeh- bkottkonung, Christianitv was full) established in 
meat of Sweden Olaf Tr)gg\\ason, the king of Norwa), 
Chriati- had married his sister Ingibiorg to Kagnvald, carl 
aalty Vestergotland, on condition that he should receive 

baptism, and the Swedish king ^ wife was also a Christian, though 
he himself was not baptized until 1008 by Sigfrid at Husabv 
\ quarrel arose in the last ^ears of the loth centurv between 
Olaf Skottkonung and Olaf Tr\ ggvason The latter had applied 
for the hand of Sigri^, the widow of Eric the Victonous, but had 
insulted her on her refusal to become a Christian In the year 
1000, when the Norwegian king was in Pomerania, a coalition 
was formed between the king of Sweden, Swc>m Forkbeard, 
king of Denmark, and earl Eric of Lade, and the allies waylaid 
their tnemv off the coast near Rugen and overthrew him in 
Reigaof great sca-battle of S\ older Under Olaf Skott- 

Ofafskott’ konung Sweden became the mightiest of the king- 
koauag doms of the north, in spite of the king’s own 
inactivity She lost her lands east of the Baltic, but received as 
compensation in Norway part of Trondhjem and the district 
now called Bohuslan These lands Olaf handed over to Earl 
Swe)n, brother of Earl Eric (whose father Haakon had governed 
Norway), as a marriage portion for his daughter Holmfn^> 
Some years later we hear of hostilities between Olaf Skottkonung 
and another Norwegian prince, Olaf Haraldsson (the Fat), who 
raided Sweden and was besieged in the Malar by the Swedish 
king In 1014, the year of Earl Eric’s departure to England 
with Canute, Olaf Haraldsson, returning to Norway as king, put 
an end to the Swedish and Danish supremacy, and in 1015 he 
forced Earl Sweyn to leave the country Trifling border-quarrels 
followed, but in 1017 a truce was arranged between Norway 
and Vestergotland, where Earl Ragnvald was still in power 
Olaf of Norway now sent his marshal Bjom to Ragnvald to 
arrange a pca(c Ragnwald brought him to a great assembly 
at Upsala m February loiS U this meeting Bjom, supported j 
by the earl, asked for peace, and Olaf was compelled by the 
pressure of the lawman Thorgny to agree to this and also to 
promise his daughter Ingeger^ in marriage to the Norse king 
The mamage, however, never got beyond the betrothal stage, 
and at Earl Ragnvald’s suggestion Astnd, her half-sister, was 
substituted, contrary to the will of Olaf Skottkonung Such was 
the anger of the king that Ragnvald was forced to accompany 
Ingeger^ to Russia, where she was married to the grand-dukc 
Jaroslav at Novgorod In Sweden, however, both the Vestgotar 
and the Upland Sviar were discontented, the former on account 
of the breaking of the king’s promise to Olaf of Norway, and the 
latter on account of the introduction of the new religion, and 
their passions were further inflamed by the lawman Anund of 
Skarc‘ A rising in Upland compelled Olaf to share his power 


with his son Jacob, whose name was changed to Anund by the 
leaders of the revolt A meeting was then arranged between 
the kings of Norway and Sweden at Kongelf in 1019, and this 
resulted in a treaty The death of Olaf Skottkonung is assigned 
by Snorri Sturluson to the winter of 1021-1022 His grave is 
still shown at Husaby in Vestergotland 

Anund, now sole king, early in his reign allied himself with 
Olaf Haraldsson against Canute of Denmark, who had demanded 
the restitution of the rights possessed by his father King Anund, 
Sweyn in Norway The allies took advantage of c 1022- 
the Danish king s absence to harry his land On ^ foso, 
his return an indecisive battle was fought at Helgi A, 
and Anund returned to Sweden Olaf was driven from 
Norway by the Danes, but returning in 1030 he raised a 
small army in Sweden and marched through Jamtland to Trond- 
hjem only to meet his death at the battle of Stiklestad After 
death he was worshipped in Sweden, especially in Gotland We 
hear from Adam of Bremen that Anund was young in years but 
old in wisdom and cunning, he was called Kolbrannea because 
he had the houses of evildoers burnt Like Olaf Skottkonung 
he caused coins to be struck at Sigtuna, of which a few remain 
The moneyers’ names are h nglish The coins of Anund surpass 
all that were struck during the next two centuries He appears 
to have died about 1050, according to Adam of Bremen He 
was succeeded by his brother Emund the Old, who Emund the 
had been previously passed over because his mother Old, loso- 
was unfree, the daughter of a Slav prince and 
captured in war This king had become a ( hnstian, but 
soon quarrelled with Adalhard, archbishop of Bremen, and 
endeavoured to secure the independence of the Swedish church, 
which was not obtained for another century Emund, who was 
given the name Slemme, had territorial disputes with Denmark in 
the early part of his reign These disputes were settled by a 
rectification of boundaries which assigned Blekmge to Denmark 

With the death of Emund, which took place in 1060, the old 
family of Swedish kings dies out The successor of Emund the 
Old was a king named Stemkel who had married 
the daughter of his predecessor He was the son 
of a certain Ragnvald, perhaps connected with the 
Vesteigotland Ragnvald, of the reign of Olaf Skottkonung 
Steinkel was bom in Vestergotland and was warmly attached 
to the Christian religion The Adalhard who had cjuarrclled 
with Fmund the Old now sent a bishop, Adalhard the younger, 
to Seara Christianity was by this time firmly established 
throughout most of Sweden, its chief strength being in Vestergot- 
land The Uplanders, however, still held out against it, and 
Adalhard, though he succeeded in destroying the idols m his 
own district Vestergotland, was unable to persuade Steinkel 
to destroy the old sanctuary at Upsala During his reign grants 
of land in Vcrmland made by the king to the Norse earl Haakon 
Ivarsson led to a successful invasion of Gotaland by Harold 
Hardrada of Norway Steinkel also had disputes with Denmark 
On his death in 1066 a civil war broke out in which the leaders 
were two obscure princes named Eric Probably the division 
of feeling between Vestergotland and Upland in the matter of 
religion was the real cause of this war, but nothing is known of 
the details, though we hear that both kings as well as the chief 
men of the land fell in it 

A prince called Haakon the Red now appears as king of 
Sweden and is said to have occupied the throne for thirteen 
years In the Vestergotland regnal lists he appears Haakon the 
before Steinkel, and it is possible that the authority Red, 1066 - 
of that king was not regularly acknowledged in 
the province In 1081 we find the sons of Steinkel, Inge 
and Halstan, reigning in Sweden Inge’s attachment to 
Christianity caused him to be expelled after a short time by 
his brother-in-law Sweyn or Blotsweyn, so called Haiataa, 
from his revival of the old sacrifices Sweyn retained Inge and 
the kingship only for three years After that Btotaweyn 
interval Inge returned and slew him, and his fall marks the 
final overthrow of the old religion 

The interesting account of Upsala preserved by Adam of 
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Bremen in hi? History (iv 26) apparenth dates from the period 
immediately preceding these events. He describes the temple 
as one of great splendour and covered with gilding 
In it Stood the statues of the three chief deities 
1 hor, Odin and Fricco (by whom he probably means 
Frey) Every nine years a great festival was held there to which 
cmbassi cs wt re sent by all the peoples of Sweden A large number 
of animals and even men were sacrificed on such occasions In 
the neighbourhood of the temple was a grove of peculiar sanctit> 
in which thr bodies of the victims were hung up After the 
introduction of Christianit) the importance of L'psala began 
steadily to decline, and owing to its intimate associations with 
the old religion the kings no longer made it their residence 

AUTHORIIIES FOR Early History — facitus, Germama, cap 44, 
Claudius JHokniacus Geographtca, 11 ii ad fin , Tordanes Di 
ortgtne aettbusque Getarum, cap 3, Procopius, De bello gothtco, 11 
IS , BcowfJf , Rimbtrtus Vtta^ Ansgavii in monumenia Germamat 
I istorua, 11 063-725 (Hano\ci, 1829), King Alfred's transla- 

tion of Oiosiiis 1 i; Adam of Bremen, Gesia hammaburgensts 
ciclesuie pontificum 111 and iv , YngUnga Saga with the poem 
Y nglingatal contained m the Hetmskrtngla Olafs Sagan Trvggvasonar 
and Oiu/s '^aga htns Uelga, both contained in He imskrtngia diiid in 
rornmanna %oguy, Saxo grammaticus gesta Danorum, a collection 
of later Swedish Chronicles contained in Rirufn sueiitarum sertp- 
(ores, \ol 111 (id Annerstedt Vpsala, 1871 and 187b), Svertges 
histona vol 1 (Monteliiis Hildebrand Stockholm, 1875-1877), 
Thomsen J lu Relations between Ancient Russia and ‘^cand mama and 
the Origin of Hu Russian State (Oxford and London, 1877) 

(F G M B) 

Fndir Blotswevn’s grandson. King S\crker (1134-1155), 
who p(rmanentl\ amalgamated the Swedes and Goths (each 
Organtzu nations supphing the common king 

tionofthe altcrnatcl)^ for the next hundred years), Sweden 
Kingdom higui to fccl the advantage of a centralized mon- 
archical government P.ric IX (1150-1160) organized the 
Swedish (hurch on the model prevalent elsewhere, and under- 
took a crusade against the heathen Finlanders, which marks the 
btginni’ig of S\/ed(n s overseas dominion Under Charles VII t 
the an hbishopnc of Upsala was founded (1164) But the 
greatest iiudieval statesman of bwTden was Lari Birgei, 
who praitually ruled the land from 1248 to 1266 To him 
IS attributed the foundation of Stockholm, but he is best 
known ,is a legislitor, and his wise reforms prepared the way 
for the abolition ot serfdom The increased dignitv which the 
ro)al Dower owed to Earl Birger was still further extended by 
Fing Magnus Ladulas (1275-1290) Both these rulers, by 
the institution of separate and almost indepcnelcnt due hies, 
attempted to introduce into Sweden a feudal s> stern similar 
to that alrcaelv established elsewhere m Europe, but the danger 
of thus weakening the realm bv partition was averted, though 
not without violent anel tragic compile ations FmalK , in 1319, 
the severed porlions of Sweden were once more reunited Mean 
stparation whilc thc political development of the state was, 
of the steadil) proceeding The formation of separate 
Estates or estates, was promoted bv Magnus Ladulls, 

who extended the privileges of thc clerg> and founded an here- 
ditary nobility (Ordinance of Alsne>, 12S0) In connexion with 
this institutiem we now hear of a hcaMh armed cavalr> as thc I 
kernel of the national arni\ Thc knights too now I 
Burghen^^ bee line distinguishable from the higher nobihtv 

To this perie)d belongs the rise of a prominent ! 
burgess elass, as thc towns now began to acquire charters At 
the end of thc 13th century, and the beginning of the 14th too, 
provincial codes of laws appear and the king and his council 
execute legisl itiv^c functions 

The first union between Sweden and Norway oe curred in 1319, 
when the three vtai-old Magnus, son of thc bwcdish roval duke 
F/r*/ t/o/on Bne and of the Norwegian princess Ingeborg, j 
with who had inherited thc throne of Norway from his 

Norway grandfather LLrakon V , was in the same vear elected 
king of Sw eck n (( onv ention of Oslo) A long minority weakened 
the roval mfluene e in both countries, and Magnus lost both his 

^ A Itgcndaiy list of kings gives to this Charles six predecessors 
of the sanu nunc Subsequent kings of Sweden have always given 


kingdoms before his death The Swedes, irritated by his misrule 
superseded him by his nephew, Albert of Mecklenburg (1365] 
In Sweden, Magnus’s partialities and necessities led directl 
to the rise of a powerful landed aristocracy, and, indirectly 
to the growth of popular liberties Forced by the unrulines 
of the magnates to lean upon the middle classes, the king sum 
moned (1359) the first Swedish Riksdag, on which occasioi 
representatives from the towns were invited to appear alon, 
with the nobles and clergy His successor, Albert, was forcei 
to go a step farther and, in 1371, to take the first coronatioi 
oath In 1388, at the request of the Swedes themselves, Albei 
was driven out by Margaret, regent of Denmark uufoai 
and Norway, and, at a convention of the repre- Kalmar 
sentatives of the three Scandinavian kingdoms held 
at Kalmar (i 397 )> Margaret’s great-nephew, Enc of Pom< 
rania, was elected the common king, but the liberties of eac 
of the three realms were expressly reserved and confirmee 
The union was to be a personal, not a political union 

Neither Margaret herself nor her successors observed th 
stipulation that in each of the three kingdoms only native 
should hold land and high office, and the efforts 
of Denmark (at that time by far the strongest Bnacbof 
member of the union) to impose her w ill on the Union 
weaker kingdoms soon produced a rupture, or, 

I rather, a senes of semi-ruptures Thc Swedes first broke awa 
from it in 1434 under the popular leader Fngelbrecht, an 
after his murder they elected Karl Knutsson Bonde thei 
king under the title of Charles VIll (1436) In 144 
Charles VIII had to retire in favour of Christopher ( 
Bavaria, who was ahead) king of Denmark and Norway, bu 
on thc death of Christopher (1448), a state of confusion ensue 
in thc course of which Charles VIII was twice expelled an 
twice reinstated Finally, on his death m 1470, the thre 
kingdoms were reunited under Christian I of Denmark, tl 
prelates and higher nobilitv of Sweden being favourab 
to the union, though the great majont) of the Swedi« 
people alwavs detested it as a foreign usurpation Tl 
national party was represented by the three great Rik 
fore^thidare, or presidents of the realm, of the Sture family (s( 
Sture), who, with brief intervals, from 1470 to 1520 successive] 
defended the independent t of Sweden against the Danish kin{ 
and kept the national spirit alive But the presidentshi 
was too casual and anomalous an institution to Election c 
rail) the nations round it permanently, and when Qastmvus 
the tyranny of Christian II {qv) became intoler- 
able the Swedish people elected Gustavus Eriksson Vasa, wh 
as president had already driven out the Danes (see Denmark 
History), king of Sweden at Strengnas (June 6, 1523) 

The extraordinary difficulties of Gustavus (see Gustav us I 
were direttlv responsible for the eccentric development, hot 
pohUcal and religious, of the new kingdom which 
his genius created So precarious was the position 
of the )oung king, that he was glad to make allies 
wherever he could find them Hence his desire to stand wc 
with the Holy See On!) three months after his accessioi 
he addressed letters to the pope begging him to appoint ne 
bishops “ who would defend the rights of the Church yvithoi 
detriment to the CrowTi ” He was especially urgent for th 
confirmation of his nominee Johannes Magni as primate, 1 
the place of thc rebellious archbishop Gustavus Trolle, who a 
a convicted traitor had been formally deposed bv thc Riksda 
and was actually an outlawed exile If the pope yvould confin 
the elections of his bishops, Gustavus promised to be an obedien 
son of the Church Scarce! v had these letters been despatch^ 
when the king received a papal bull ordering the immediat 
reinstatement of Gustavus Trolle The ac tion of the Curia oi 
this occasion was due to its conviction of the imminent triump 
of Christian IT and the instability of Gustavus s position I 
was a conviction shared by the rest of Europe, but, none th 
less, it was another of the many blunders of the Curia at thi 
difficult period Its immediate effect was the loss of the Swedis 

/ U _ U n __ 1 J A. A* 
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determined traitor like TroUe He publicly protested, m the i For the last hundred years the peasants had been a leading 
sharpest language, that unless Johannes Magni were recognized I factor in the political life of the land, and perhaps in no other 
at Rome as archbishop of Upsala, he was determined, contemporary European state could so self-reliant The 
Bremch with authority, henceforward to order a class of yeomen have been found Again and Pememata 

the affairs of the Chunh in his realm to the glory again they had defended their own and the national liberties 
of God and tht satisfaction of all Christian men But the Holy against foreign foes In the national assemblies, too, their voice 
bee was immovable, and Gustavus broke definitely with Rome had always been powerful, and not infrequently predominant 
He began by protecting and promoting the Swedish reformers In a word, they were the sound kernel of the still but partialU' 
Olavub and Laurentius Petri, and Laurentius Andreae The developed Swedish constitution, the democratii safeguard 
new teaching was allowed to spread, though at first unostenta- <igainst the monarchical tendency which was enveloping the 
tiously and gradually A fresh step in the direction of Lutheran- ! rest of Europe Gustavus s necessities had compelled him to 
Pr^graaaof translation of the New restarnent into ' break with the ecclesiastical traditions of Sweden, and they 

tbeReior- Swedish, which was published in 1526 Simul- j also compelled him, contrary to his masttrful disposition, to 
matioa. taneously, a systematic attack was made upon the accept constitutionalism, because without it his footing in his 
religious houses, beginning with the sequestration of the own kingdom would have been insecure Ihe peasants thcre- 
monastery of Gnpsholm in January 1526 But the affair fore were his natural allies, but, from the nature of the case, 
caused such general indignation that Guscavus telt obliged, they tended to become his most formidable rivals They pridecl 
in May, to offer some justification of his conduct A few months | themselves on having “ set King Gus m the high seat,” but thev 
later there was an open rupture between the king and his own ! were quite ready to unseat him if his rule Was not to their liking, 
primate, who ultimately was frightened into exile by a sudden j and there were many things with which thev were by no means 
accusation of treason But the other bishops were also against < ontented This anomalous state of things was responsible 
Gustavois, and, irritated by their conscientious opposition, the | for the half-dozen peasant risings with which Gustavus had to 
king abandoned the no longer tenable position of a mode- j contend from 1525 to 1543 In all these rebellions the religious 
rator and c ame opc nly forward as an antagonist In 1526 the I difficulty figured largely, though the incrcaMng fi^^c il burdens 
Catholic prmting-presses were suppressed, and two-thirds of were undoubtedly grievous and the peasants had their partieu- 
the Church’s tithes were appropriated to the payment of the lar grievanc es besides The wholesale seizure and degradation 
national debt On the i8th of Februarv 1527 two bishops, of Church property outraged them, and they formall) protested 
the first martyTs ot Catholicism in Sweden, were gibbeted at j against the introduction of “ Liithery ’ They threatened, 
Stockholm after a trial which was a parodv of justice This | more than once, to march upon and destroy Stockholm because 
act of violence, evidently designed to terrorize the Church into j the Reformers had made of it “ a spiritual Sodom ” They 
submission, was effectual enough, for at the subsequent Riksdag 1 insisted on the restoration of the ancient ( atholic customs, and 
of Vester^s (June 1527), the bishops durst not even present 1 w^ould have made ncglei t of fasting and other sins of omission 
a protest which they hacl privately prepared, and the assembly pcnil otfemes Though hr prev tiled in the end, Gustavus was 
Recesaand itself was bullied into an absolute submission to the obliged to humour the people throughout And thus, though 
Ordiamnce royal will The result was the Vesteris Recess, he was strong enough to maintain what he had established and 
0/ Veateras, which transferred all ecclesiastical property to the finish what he had begun, he was not strong enough to tamper 
/S 2 Z Crown By the subsequent Vester^s Ordinance seriously with the national liberties or to crush altogether 

the Swedish Church was absolute ly severed from Rome Never- Catholic aspirations At the time of his denth tiie Riksdag 
theless, the changes so made were mainly administrative was already a power m the state, and a ( atholic reaction in 
There was no modification of doctrine for the general resolution Sweden was by no means an impossibilit) , if oril) the Catholics 
that God’s Word should be preached plainly and purely was not had beA able to find capable leaders 

contrary to the teaching of the ante-Tridentme Churc h Even Gustavus’s foreign policy at first aimed it little more than 
at the synod of Orebro, summoned in February i52g, “forthc self-preservation Onlv" with the pecuniarv assistance of the 
better regulation of church ceremonies and discipline according wealthy merchants of Lubcck had he been able to Foreign 
to Gcxl’s Word,” there was no formal protest against Rome, establish himself originally, and Lubeck, in return, Policy of 
and the old ritual was retained for two years longer, though it had exploited Sweden, as Spain at a later div Ouatavua 
was to be explained as symbol ( al Henceforth the work of the was to exploit her American colonics When, with the aid 
Reformation continued uninterruptedly In 1531 Laurentius of Denmark, Gustavus at ^ast freed himself from this greedy 
Pctri was elected the first Protestant primate of Sweden Subsc- incubus (see Denmark, Gustavus I, Christian ITT ) by 
quently matters were much complicated by the absolutist 1 the truce of the 28th of August 1537, Sweden for the first time 
tendencies of Gustavus From 1539 onwards there was a breach • m her history became the mistress of her own waters But 
between him and his own prelates in consequence of his arbitrary | even so she was but of subordinate importance in Scandi- 
appropriation of the Church’s share of the tithes, in direct navian politics The hegemony of Denmark was indisputable, 
violation of the Vesteras Recess Then Gustavus so curtailed ! and Gustavus regarded that power with an ever-increasing 
the power of the bishops (c;rdmanees of 1539 and 1540) that they ' sus'pieioa which augured ill for peace m the future The chief 
had little of the dignity left but the name, and even that he was cause of dispute was the quertenng bv the Danish king of the 
disposed to abolish, for after 1543 the prelates appointed by | three crowns of Sweden on the Dano-Norwegi.in shield, which 
him, without any pretence of previous eleetion by the cathedral i was supposed to mduate a claim of sovereignty Still more 
chapters, were called ordinaries, or superintendents Finally, I offensive was the attitude oT Sweden’s eastern neigh bourMuseovy, 
at the Riksdag of Vesteras, in 1544, though no definite con- I with whom the Swedish king was nervously anxious to stand 
fession of faith was formulated, a final breach was made with on good terms Gustavus attributed to Ivan IV , whose resources 
the traditions of the old religion he unduly magnified, the design of establishing a universal 

Thus the Reformation in Sweden was practically the work monarchy round the Baltic 
of one strong man, acting (first from purely political and latterly Nevertheless events were already occ iirrmg which ultimately 
from purely economical reasons) for the good of the state as compelled Sweden to depart from her neutrality and lay the 

he understood it In this Gustavus acted contrary to the foundations of an overseas empire In the last 

religious instincts of the vast majority of the Swedish nation, year of Gustavus’s life (1560), the ancient military 

for there can be no doubt at all that the Swedes at the beginning order of the Sword, amalgamated, since 1237, with the * 

of the i6th century were not only still devoted to the old Church, ; more powerful order of the Teutonic Knights, had bv the secuLari- 
but violently anti- Protestant This popular Romanism was zation of the latter order into the diikidnm of Prussia (1525) 
the greatest of all Gustavus’s difficulties, because it tended to , become suddenly isolated in the midst of hostile Slavonian^ 
alienate the Swedish peasants It needed but a jolt to bring down the crazy anachronism, and 
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the jolt came when, m 1558-60, floods of Muscovites poured 
over the land, threatening the whole province with destruction 
In his despair the last master of the order, Gotthard von Kettler, 
appealed to all his more civilized neighbours to save him, and 
his dominions were quickly partitioned between Poland, 
Denmark and Sweden Sweden’s original share of the spoil 
was Reval, which, driven to extremities, placed itself beneath 
the protection of the Swedish crown in March 1561 From the 
moment that Sweden got a firm footing in Esthonia by the 
acquisition of Reval she was committed to a policy of combat 
and aggrandisement To have retreated would have meant 
the ruin of her Baltic trade, upon which the national prosperity 
so much depended Her next-door neighbours, Poland and 
Russia, were necessarily her competitors, fortunately they 
were also each other’s nvals, obviously her best policy was to 
1 ounterpoise them To accomplish this effectually she required 
to have her hands free, and the composition of her long- 
outstanding differences with Denmaik by the Treaty of Stettin j 
on the 13th of December 1570 (see Denmark Htstory)^ which 
put an end to the Dano-Swedish war of 1563-1570, the chief 
political event of the reign of Eric XIV (1560-1568), the eldest 
son and sue c essor of Gustavus Vasa, was therefore a judicious | 
act on the part of the new king of Sweden, John III (1568-1592) 
Equally judicious was the anti-Russian league with Stephen 
Bathor>% king of Poland, concluded in 1578 The war between 
Russia and Sweden for the possession of Esthonia and Livonia | 
(1571-77) had been uninterruptedly disastrous to the latter, 
and, in the beginning of 1577, a countless Russian host sat down 
before Reval, Sweden’s last stronghold in those parts The 
energetic intervention of Bathory, however, speedily turned 
the scales in the opposite direction Six months after his 
humiliating peace with the Polish monarch, Ivan IV was glad 
to conclude a truce with Sweden also on a utt possidetis basis 
at Pliusa (Aug 5, 1582) 

1 he amicable relations between Sweden and Poland promised, 
at first, to be permanent Sixteen years before his accession 
to the throne, John III , then duke of Finland, had 
wedded Catherine Jagiellonica, the sister of Sigis- 
mund II , king of Poland (Oct 4, 1562) Duke 
Sigismund, the fruit of this union, was brought up by his mother 
m the Catholic religion, and, on the 19th of August 1587, he 
was elected king of Poland Sixteen days later the Articles 
of Kalmar, signed by John and Sigisrnund, regulated the future 
relations between the two countries when, in process of time, 
bigismund should succeed his father as king of Sweden The 
Articha of ^^0 kingdoms were to be in perpetual alliance, but 
Kalmar, each of them was to retain its own laws and ( ustoms 
tS87 Sweden was also to enjoy her religion, subject to 
such changes as a general council might make, but neither 
pope nor council was to claim or exercise the right of releas- 
ing Sigismund from his obligations to his Swedish subjects 
During Sigismund’s absence from Sweden that realm was to 
be ruled b> seven Swedes, six elected by the king and one by 
his uncle Duke Charles of Sudermania, the leader of the Swedish 
Protestants No new tax was to be levied in Sweden during 
the king’s absence, but Sweden was never to be administered 
from Poland Any necessary alterations in these articles were 
only to be made with the common consent of the king, Duke 
Charles, the senate and the gentry of Sweden 

The endeavours of Swedish statesmen to bind the hands of 
their future king were due to their fear of the rising flood of 
swedaa mad the Catholic reaction m Europe Under Eric XIV 
the Catholic the Reformation in Sweden had proceeded on much 
Remcuoa same lines as during the reign of his father, 

retaining all the old Catholic customs not considered con- 
trary to Scripture Naturally, after 1544, when the Council 
of Trent had formally declared the Bible and tradition to be 
equally authoritative sources of all Christian doctrine, the 
contrast between the old and the new teaching became more 
obvious, and in many countries a middle party arose which 
aimed at a compromise by going back to the Church of the 


somewhat of a theological expert, was largely influenced by 
these “ middle ” views As soon as he had mounted the throne 
he took measures to bring the Swedish Church //i 
back to ‘‘ the pnmitive Apostolic Church and the the Swediah 
Catholic faith”, and, m 1574, persuaded a synod 
assembled at Stockholm to adopt certain articles framed b) 
himself on what we should call a High Church basis In February 
1575 a new Church ordinance, approximating still more closely 
to the patristic Church, was presented to another synod, and 
a( (epted thereat, but very unwillingly In 1 576 a new liturgy 
was issued on the model of the Roman missal, but with consider- 
able modifications lo a modem High Anglican these innova- 
tions seem innocent enough, and, despite the opposition of 
Duke Charles and the ultra-Protestants, they were adopted 
by the Riksdag of 1577 These measures greatly encouraged 
the Catholic party in Europe, and John III was ultimately 
persuaded to send an embassy to Rome to open negotiations 
for the reunion of the Swedish Church with the Holy See But 
though the Jesuit Antonio Possevino was sent to Stockholm 
to complete John’s “ conversion,” John would only consent 
to embrace Catholicism under certain conditions which were 
never kept, and the only result of all these subterraneous negotia- 
tions was to incense the Protestants still more against the new 
liturgy, the use of which by every congregation in the realm 
without exception was, nevertheless, decreed b> the Riksdag 
of 1582 At this period Duke Charles and his Protestant friends 
were clearly outnumbered by the promoters of the via media 
Nevertheless, immediately after King John’s death, a s\nod 
summoned to Upsala by Duke Charles rejected the new liturgy 
and drew up an anti-Catholic confession of faith (March 5, 1593) 
Holy Scripture and the three primitive creeds were declared 
lo be the true foundations of Chnstian faith, and the Augsburg 
Confession was adopted That Sigismund, now the lawful 
king of Sweden, should regard the summoning of civil wmr 
the synod of Upsala without his previous knowledge Bxpaiaioaoi 
and consent a.s a direct infringement of his pre- 
rogative was only natural On his arrival in Sweden, how- 
ever, he tried to gam time by provisionally confirming what 
had been done, but the aggressiveness of the Protestant 
faction and the persistent usurpations of Duke Charles (the 
Riksdag of 1595 proclaimed him regent though the king had 
previously refused him that office) made a civil w^ar inevitable 
I he battle of Stang^bro (Sept 25, 1598) decided the struggle 
in favour of Charles — and Protestantism Sigismund fled 
from Sweden, never to return, and on the 19th of March 1600 
the Riksdag of Linkoping proclaimed the duke king 
under the title of Charles IX Sigismund and his tioaof 
posterity were declared to have forfeited the Swedish Chmrha ix^ 
crown, which was to pass to the heirs male of Charles 
Not till the 6th of March 1604, however, after Duke John, son 
of John III , had formally renounced his hereditars right to 
the throne, did Charles IX begin to style himself king At 
the Riksdag of the same year, the estates committed 
themselves irrevocablv to Protestantism by excluding 
Catholics from the succession to the throne, and 
prohibiting them from holding any office or dignity m Sw'eden 
Henceforth, too, every recusant was to be deprived of his estates 
and banished the redm 

It was m the reign of Charles IX that Sweden became not 
onlv a predominantly Protestant, but also a predommantly 
military monarchy This momentous change, which BatmbUah* 
was to give a martial colouring to the whole policy meat otm 
of Sweden for the next hundr^ and twenty years, ReMolmr 
dates from a decree of the Riksdag of Linkoping 
establishing, at the urgent suggestion of Charles, a regular arm> , 
each district in the country being henceforward liable to provide 
and mamtain a fixed number of infantry and cavalry for the 
service of the state The immediate enemy was wmrwitb 
Poland, now dynastically as well as territorially PoUmd mad 
opposed to Sweden The struggle took the shape of 
a contest for the possession of the northern Baltic provinces 



[HISTORY 


202 SWEDEN 


determme-d efforts (1601-9) to gam a foothold m Lwonia 
were fnistrated by the militar) ability of the grand hetman 
of Lithuania, Jon Karol C hodkiewirz In 1608 hostilities were 
transferred to Russixn territory At the beginning of that yar 
Charles had com hided an allunce with Tsar Basil IV {qv) 
against their common foe, the Polish king, but when, in 1611, 
Basil was deposed by his own subjects and the whole tsardom 
seemed to be on the verge of dissolution, Sweden’s policy towards 
Russia (hanged its (baracter Hitherto Charles had aimed 
at supporting the weaker Shivonu power against the stronger, 
but now that Muscovv seemed about to disappear from among 
the nations of Furope, Swedish statesmen naturally sought some 
compensation for the expenses of the war before Poland had had 
time to absorb ever^ thing A beginning was made by the siege 
and capture of Kexholm m Russi in Finland (March 2, 1611) 
and, on the i6th of Jul> (ireat Novgorod was occupied and 
a convention (ondiukd with the magistrates of that wealthy 
city whereby Charles IX ’s se( ond son Philip was to be recognized 
as tsar, links*;, in the meantime, relief (ame to Great Novgorod 
from Moscow But now, when everything depended on a 
concentration of forces, Charles’s imprudent assumption of 
the title of “ King of the I apps of Nordland,” which people 
properly belonged to the Danish C rown, involved him in another 
war with Denmark, a war known in Scandinatnan history 
as the war of Kalmar, because the Swedish fortress 
Kalmar was the chief theatre of hostilities Thus 
the Swedish forces were di\(rt(d from their real 
objective and transferred to another fidd where even victory 
would have been eomj^iratncK iinprofitabk But it was 
disaster, not vieton, which ( harles IX reaped from this fool- 
hardy enterprise Still worse, the war of Kalmar, prudently 
Peace of Concluded bv Charles’s son Gustav us Adolphus 
Kamred, in the Sec ond Year of his reign , bv the peace of Knared 
(Jan 20, 1613) imposed such onerous peeuniarv 
obligations and such intense suffering upon Sweden as to en- 
kindle into a fire of hatred which was to burn fierctily for the 
next two centuries, the long smouldering antagonism between 
the two sister nations of Scandinavia which dated back to the 
bloody days of Christian II 

The Russian difficulty was more easily and more honourably 
adjusted When Great Nov^gorod submitted provisionally to 
Peace of the suzerainty of Sweden, Swedish statesmen had 
Stolbova believed, for a moment, m the creation of a Trans- 
baltic dominion extending from Lake Ilmen north- 
wards to Archangel and eastwards to Vologda The rallying 
of the Russian nation round the throne of the new tsar, Michael 
Romanov, dissipated, once for all, this ambitious dream By 
the beginning of 1616, (lustavus had become convinced of the 
impossibility of partitioning reunited Muscovy, while Muscovy 
recognized the necessity of buying off the invincible Swedes 
by some cession of temtorv I 3 y the Peace of Stolbova 
(Feb 27, 1617) the tsar surrendered to the Swedish king the 
provinces of Kexholm and Ingrn, including the fortress of 
Noteborg (the modern Schlusselburg), the key of Finland 
Russia, furthermore, renounced all claims upon Esthonia and 
I ivonia, and paid a war indemnity of 20,000 roubles In return 
for these concessions, Gustav us restored Great Novgorod and 
acknowledged Michael Romanov as tsar of Muscoiy 

The same period which saw the extension of the Swedish 
Empire abroad, saw also the peaceful development of the Swedish 
Rule of constitution at home In this, as in every other 
QuMtavua matter, Gustavus himself took the initiative 
Adoipbua Nommall) tilt Senate still remained the dominant 
power in the state, but gradually all real authority had 
been transferred to the crown rhe Riksr&d speedily lost its 
ancient character of a grand council representing the semi- 
Coaatitu- feudal landed aristocracy^ and became a bureau- 
tioaai crac) holding the chief offices of state at the good 
chnageM pleasure of the king The Riksdag also changed 
its character at the same time Whilst in ev'crv other European 
country except England the ancient popular representation 
by estates was about to disappear altogether, in Sweden 


under Gustavus Adolphus it grew into an integral portion 
of the constitution The Riksdag ordinance of 1617 first 
converted a turbulent and haphazard mob of “ nksdagmen,” 
huddling together like a flock of sheep or drunken boors,” 
into a dignified national assembly, meeting and dehberat 
ing accjording to rule and order One of the nobility (first 
called the Landtmarskalk), or marshal of the Diet, in the Riksdag 
ordinance of 1526) was now regularly appointed by the king 
as the spokesman of the Rtddarhus, or House of Nobles, while 
the primate generally acted as the talman or president of the 
three lower estates, the clergy, burgesses and peasants, though 
at a later day each of the three lower estates elected its own 
talman At the opening of every session the king submitted 
to the estates “ royal propositions,” or bills, upon which each 
estate proceeded to deliberate in its own separate chamber 
The replies of the estates were delivered to the king at a subse- 
quent session m congress Whenever the estates differed 
rmongst themselves, the king chose whatever opinion seemed 
best to him Ihe rights of the Riksdag were secured by the 
Kontingaf orsakran, or assurance given by every Swedish king 
on his accession, guaranteeing the collaboration of the estates 
m the work of legislation, and they were also to be consulted 
on all questions of foreign policy The king possessed the 
initiative, but the estates had the right of objecting to the 
measures of the government at the close of eaeh session It is 
in Gustav us’s reign, too, that we first hear of the Hemltga 
Uhkott, or “secret committee” for the transaction of extri- 
ordinary affairs, which was elected by the estates themselves 
The eleven Riksdags held by Gustavus Adolphus were almost 
exclusively occupiecl in finding ways and means for supporting 
the ever-incrcasmg burdens of the Polish and (jerman wars 
And to the honour of the Swedish people be it said that, from 
first to last, they showed a religious and patriotic zeal which 
shrank from no sacrifice It was to this national devotion 
quite as much as to his own cjualities that Gustavus owed his 
succ'ess as an cmpire-buildcr 

The wars with Denmark and Russia had been almost cxclu- 
siv-ely Scandinavian wars, the Polish war was of world-wide 
significance It was, m the first place, a struggle 
for the Baltic littoral, and the struggle was intensified ^oiand*^ 
by the^knowlcdge that the Polish Vasas denied the 
right of Gustavus to the Swedish throne In the eyes 
of the Swedish king, moreover, the Polish War was a war 
of religion Gustavus regarded the Scandinavian kingdoms 
as the two chief pillars on which the Evangelical religion reposed 
Their disunion, he argued, would open a door in the north to 
the Catholic league and so bring about the destruction of Den- 
mark and Sweden alike Hence his alliance with Denmark to 
defend Stralsund in 1628 There is much of unconscious 
exaggeration in all this As a matter of fact the Polish republic 
was no danger whatever to Protestantism Sigismund’s obsti- 
nate insistence upon his right to the Swedish crown was the 
one impediment to the conclusion of a war which the Polish 
Diet heartily detested and very successfully impeded Apart 
from the semi-impotent Polish court, no responsible Pole 
dreamed of aggrandisement in Sweden In fact, during the 
subsequent reign of Wladislaus IV (1632-1648), the Poles pre- 
vented that martial monarch from interfering in the Thirty 
Years’ War on the Catholic side Gustavus, whose lively 
imagination was easily excited by religious ardour, enormously 
magnified clerical influence in Poland and frequently scented 
dangers where only difficulties existed 

For eight years (1621-29) the exhausting and expensive 
Polish war dragged on By the beginning of 1626 Livonia was 
conquered and the theatre of hostilities was transferred to the 
Prussian provinces of Poland (see Gustavus II Adoiphus, 
Koniecpolski [Stanislaus]) The fertile and easily defensible 
delta of the Vistula was now occupied and Gustavms treated it 
as a permanent conquest, making his great minister Axel Oxen- 
stjerna its first governor-general But this was the limit of the 
Swedish advance All Gustavus’s further efforts were frustrated 
bv the superior strategy of the Polish grand hetman Koniecpolski, 
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and, m June 1629, the king gladly accepted the lucrative 
truce of Altmark l^v this truce Sweden was, for six years, to 
retain possession of her Livonian conquests, besides holding 
Elbing, the Vistula delta, Braunsberg in West, and Pillau and 
Memel in East Prussia, with the right to levy tolls at Pillau, 
Memel, Danzig, Labiau and W indau From these tolls Gustavus 
derived, in 1629 alone, 500,000 rix-dollars, a sum equivalent to 
the whole of the extraordinary subsidies granted to him by the 
Riksdag Thus Sweden held, for a time, the control of the 
principal trade routes of the Baltic up to the very confines of 
the empire, and the increment of revenue resulting from this 
commanding position was of material assistance to her during 
the earlier stages of the war in Germany, whither Gustavus 
transferred his forces in June 1630 

The motives of Gustavus in plunging into the Thirty Years* 
War and the details of the struggle as regards Sweden are else- 
Swedea mod where set forth (see Gustavus II , Oxfnstjfrna 
the Thirty [Axfl], BaNI^R [JoiIAn], ToRSTENSSON [Len- 
Yearm* War nart]) Here the only point to be insisted upon 
is the extreme prec ariousncss of the Swedish position from 
first to last — a precariousness due entirely to inadequacy 
of material resources In 1632 all Germany lay at the 
feet of Sweden, two years later a single disaster (Nord- 
lingen) brought her empire to the verge of rum For the 
next seven years the German War as regards Sweden was 
a struggle for existence She triumphed in the end, it is true, 
but It was a triumph due entirely to a lucky accident the 
possession, during the crisis, of the greatest statesman and the 
greatest captain of the age It was the exploits of Oxenstjerna 
and Baner which alone enabled Sweden to obtain even what she 
did obtain at the great Westphalian peace congress in 1648 
Her original demands were Silesia (she held most of the fortresses 
there), Pomerania (which had been in her possession for nearly 
twenty years), and a war indemnity of 20,000,000 rix- 
dollars What she actually got was (1) Upper Pomerania, 
with the islands of Rugen and Usedom, and a strip of Lower 
Pomerania on the right side of the Oder, including the towns of 
Stettin, (jarz, Damm and Gollnow, and the isle of Wolhn, with 
the right of succession to the rest of Ix)wcr Pomerania in the 
case of the extinction of the Brandenburg Hohenzollerns, (2) 
the town of Wismar, with the districts of Poel and Ncukloster, 
(3) the secularized bishoprics of Bremen and Verden, and (4) 
5,000,000 rix-dollars These German possessions were to be 
held as fiefs of the empire, and in respect thereof Sweden was 
to have a vote in the imperial Diet and to “ direct ” the Lower 
Saxon Circ Ic alternately with Brandenburg France and Sweden, 
moreover, became joint guarantors of the treaty with the 
emperor, and were entrusted with the carrying out of its pro- 
visions, which was practically effected bv the executive congress 
of Nuremberg in 1650 

Sweden’s reward for the exertions and sacrifices of eighteen 
years was meagre, almost paltry Her newly won possessions 
Inters 'Were both small and scattered, though, on the other 

national hand, she held secured the practical control of the 
Poaition of three principal rivers of north Germany — the Oder, 
Sweden Weser — and reaped the full 

advantage of the tolls levied on those great commercial 
arteries The jealousy of France and the impatience of Queen 
Christina were the chief causes of the inadequacy of her final 
recompense Yet, though the immediate gam was small, she 
had not dissipated her blood and treasure altogether in vain 
Her vigorous intervention had saved the cause of religious libertv 
in Europe, and this remains, for all time, her greatest political 
achievement Henceforth till her collapse, seventy years later, 
she was the recognized leader of Continental Protestantism 
A more questionable benefit was her rapid elevation to the rank 
of an imperial power, an elevation which imposed the duty of 
remaimng a military monarchy, armed cap-a-pte for every 
possible emergency Every one recognizes now that the poverty 
and sparse population of Sweden unfitted her for such a 
tremendous destiny But in the middle of the 17th century 
the incompatibility between her powers and her pretensions was 
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not so obvious All her neighbours were either decadent or 
exhausted states, and France, the most powerful of the Western 
powers, was her firm allv 

For the moment, however, Sweden held the field Ev^erything 
depended upon the policy of the next few years Very careful 
statesmanship might mean permanent dominion Queen 
on the Baltic shore, but there was not much margin Chriatina, 
for blundering Unfortunately the extravagance 
of Gustavus Adolphus’s two immediate successors, Christina ^ 
and Charles X , shook the flimsy fabric of his empire 
to its very base Christina’s extravagance was finani lal 
At the time of her abdication the state was on the verge of bank- 
ruptcy, and the financial difficulty had superinduced a serious 
political agitation The mass of the Swedish people was penetrated 
by a justifiable fear that the external, artificial greatness of their 
country might, in the long run, be purchased with the loss of 
their civil and political liberties In a word, the natural equili- 
brium of Swedish society was seriously threatened by the pre- 
ponderance of the nobility, and the people at large looked to 
the new king to redress the balance A better 
arbiter between the various estates than Charles X 
It would have been difficult to find It is true that, 
primarily a soldier, his whole ambition was directed towards 
military glory, but he was also an unusually sharp-sighted 
politician He affected to believe that only by force of 
arms could Sweden retain the dominion which by force 
of arms she had won, but he also grasped the fact that 
there must be no disunion at home if she were to continue 
powerful abroad The most pressing question of the day, 
the so-called Reduhttm^ or restitution of the alienated crown 
lands, was adjusted provisionally at the Riksdag of 1655 
king proposed that the actual noble holders of crown property 
should either pay an annual sum of 200,000 nx-dollars, to be 
allowed for out of any further crown lands subsequently falling 
in to them, or should surrender a fourth of the expectant property 
itself to the estimated amount of 600,000 nx-dollars The 
nobility attempted to escape taxation as cheaply as possible by 
stipulating that the 6th of November 1632, the day of Gustavus 
Adolphus’s death, should be the extreme limit of any retrospec- 
tive action on the part of the crown in regard to alienated crown 
property, and that the present subsidy should be regarded as 
“ a perpetual ordinance ” unalterably to be observed by all 
future sovereigns — in other words, that there should be no 
further restitution of alienated crown property Against this 
interpretation of the subsidy bill the already over-taxed lower 
estates protested so energetically that the Diet had to be sus- 
pended Then the king intervened personally, not to quell the 
commons, as the senate insisted, but to compel the nobility to 
give way He proposed that the whole matter should be 
thoroughly investigated by a special committee before the 
meeting of the next Riksdag, and that in the meantime a con- 
tribution should be levied on all classes proportionately This 
equitable arrangement was accepted by the estates forthwith 

Charles X had done his best to obviate the effects of the 
financial extravagance of Christina It may well be doubted, 
however, whether his own extravagant desire for 
military glory was not equally mjurious to his ^ * 

country In three days he had succeeded in per- 
suading the Swedish estates of the lucrative expediency of his 
unnecessary and immoral attack on Poland (see Poland 
History), but when he quitted Stockholm for Warsaw, on the 
10th of July 1634, he little imagined that he had embarked on 
an adventure which was to contribute far more to his glory than 
to the advantage of his country How the Polish War expanded 
into a general European war, how Charles’s miraculous audacity 
again and again lavished favours from Fortune and Nature 
{eg the passage of the Belts) when both those great powers 
combined against him, how, finally, he emerged from all his 
difficulties triumphant, indeed, but only to die of sheer exhaustion 

1 Clwistina's reign dates, propcrl), from 1644 when she attained 
her majority From 1632 to 1644 Axel Oxcnsljcma was virtually 
the ruler of Sweden 
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in his thirty-eighth year — all this has elsewhere been described 
(see Charles X, king of Sweden, Czarniecki [Stephen], 
Frederick III , king of Denmark) Suffice it to say that, 
immediately after his death, the regency appointed to govern 
Sweden during the minority of his only son and 
ChmrtM successor, Charles XI , a child four years old, 
hastened to come to terms with Sweden s numerous enemies, 
which now included Russia, Poland, Brandenburg and Denmark 
The Peace of Oliva (Ma> 3, 1660), made under 
Peac^o/ l^rench mediation, put an end to the long feud with 
Poland and, at the same time, ended the (|uaiTcl 
between Sweden on the one side, and the emperor and the 
elector of Brandenburg on the other By this peace, Sweden’s 
possession of Livonia, and the elector of Brandenburg’s 
sovereignty over east Prussia, were alike confirmed, and the 
king of Poland renounced all claim to the Swedish crown As 
regards Denmark, the Peace of Oliva signified the desertion of 
her three principal allies, Poland, Brandenburg and the emperor, 
ind thus compelled her to reopen negotiations with Sweden 
direct [he differences between the two states were finally 
adjusted by the Peace of Copenhagen (May 27, 1660), Denmark 
ceding the three Seaman provinces to Sweden but receiving 
back the Norwegian province of Trondhjem and the isle of 
Bornholm, whic h she had surrendered by the peace of Roskilde 
two years previously Denmark was also compelled to rccog- 
ni7c, practically, the independence of the dukes of Holstein- 
Gottorp The Russian War was terminated bv the Peace of 
Kardis (July 2, 1661), confirmatory of the Peace of Stolbova, 
wffiereby the tsar surrendered to Sweden all his Baltic provinces 
— Ingria, Esthonia and Kexholm 
Thus Sweden emerged from the war not only a military power 
of the first magnitude, but also one of the largest states of 
Sweden MM Europe, possessing about twice as much territory 
a Great as mociem Sweden Her area embraced 16,800 

Power geographical square miles, a mass of land 7000 

sq m larger than the modern German Empire Yet the 
Swedish Empire was rather a geographical expression than a 
state with natural and national boundaries Modern Sweden 


is bounded by the Baltic, during the 17th century the Baltic 
was merely the bond between her various widely dispersed 
dominions All the islands in the Baltic, except the Danish 
group, belonged to Sweden The estuaries of all the groat 
German rivers (for the Niemcn and Vistula are properly Polish 
rivers) debouched in Swedish territory, within which also lay 
two-thirds of Lake Ladoga and one half of Lake Peipus Stock- 
holm, the capital, lay in the very centre of the empire, whose 
second greatest city was Riga, on the other side of the sea Yet 
this vast empire contained but half the population of modern 
Sweden — being only 2,500,000, or about 140 souls to the square 
mile Further, Sweclen’s new boundaries were of the most 
insecure description, inasmuc h as they were anti -ethnographical, 
parting asunder races which naturally went together, and liehind 
which stood powerful neighbours of the same stock ready, at 
the first opportunity, to reunite them 
Moreover, the commanding political influence which Sweden 
had now won was considerably neutralized bv her loss of moral 
prestige On Charles X ’s accession in 1655, Sweden’s neigh- 
bours, though suspicious and uneasy, were at least not adver- 
saries, and might have been converted into allies of the new 
great power, who, if she had mulcted them of territory, had, any- 
how, compensated them for the loss with the by no means con- 
temptible douceur of religious liberty At Charles X ’s death, 
five years later, we find Sweden, herself bled to exhaustion point, 
surrounded by a broad belt of desolated territory and regarded 
with ineradicable hatred by every adjacent state To sink in 
five years from the position of the champion of Protestantism 
to that of the common enemy of every Protestant power was a 
degradation not to be compensated by any amount of military 
glor) Charles’s subsequent endeavour, in stress of circum- 
stances, to gam a friend by dividing his Polish conquests with 
the aspiring elector of Brandenburg was a reversal of his original 
policy and only resulted in the establishment on the southern 


confines of Sweden of a new rival almost as dangerous as 
Denmark, her ancient rival in the west 

In 1660, after five years of incessant warfare, Sweden had at 
length obtained peace and with it the opportunity of organizing 
and developing her newly won empire Unfor- 
tunately, the regency which was to govern her during 
the next fifteen years was unequal to the difficulties 
of a situation which might have taxed the resources of the 
wisest statesmen Unity and vigour were scarcely to be ex- 
pected from a many-headed administration composed of men 
of mediocre talent whose contrary opinions speedily gave rise 
to contending factions There was the high-aristocratic party 
with a leaning towards martial adventure headed by Magnus de 
la Gaidic {qv), and the party of peace and economy whose 
ablest representative was the liberal and energetic Johan 
Gyllenstjerna {qv) After a severe struggle, de la Gardie’s 
party prevailecl, and its triumph was marked by that general 
decline of personal and political morality which has given to 
this regency its unenviable notoriety Sloth and carelessness 
speedily invaded every branch of the administration, destroying 
all discipline and leading to a general neglect of business 
Another characteristic of the de la Gardie government was its 
gross corruption, which made Sweden the obsequious hireling 
of that foreign power which had the longest purse This shame- 
ful “ subsidy policy ” dates from the Treaty of Fontainebleau, 
1661, by a secret paragraph of which Sweden, in exchange for a 
considerable sum of money, undertook to support the French 
candidate on the first vacancy of the Polish throne The com- 
plications ensuing from Louis XIV ’s designs on the Spanish 
Netherlands led to a bid for the Swedish alliance, both from the 
French king and his adversaries After much hesitation on the 
part of the Swedish government, the anti-French faction pre- 
vailed, and in April 1668 Sweden acceded to the Triple Alliance, 
which finally chei kmated the Trench king by bringing about the 
Peue of Aix-la-Chapelle For the next four >ears Sweden 
remained true to the principles of the Triple Alliance, but, 
in 1672, Louis XIV succeeded in isolating the Dutch republic 
and regaining his ancient ally, Sweden By the Treaty of 
Stockholm (April 14, 1672) Sweden became, for 
the next ten years, a “ mercenarius Galliae,” pledging ^l^l^^raace 
herself, fn return for 400,000 crowns per annum in 
peace and 600,000 m war-time, to attack, with 16,000 men, any 
German princes who might be disposed to assist Holland In 

1674 Louis XIV peremptorily called upon Sweden to fulfil 
her obligations by invading Brandenburg In the course of 
May 1675 a Swedish army advanced into the Mark, but on the 
i8th of June was defeated at Fehrbellin, and hastily retreated 
to Demmm The Fehrbellin affair was a mere skirmish, the actual 
casualties amounting to less than 600 men, but it rudely divested 
Sweden of her nimbus of invincibility and was the signal for a 
general attack upon her, known as the Seaman War 

In the course of the next three years her empire 
seemed to be crumbling away everywhere In 

1675 Pomerania and the bishopric of Bremen were overrun 
by the Brandenburgers, Austrians and Danes In December 
1677 the elector of Brandenburg captured Stettin Stralsund 
fell on the 15th of October 1678 Greifswald, Sweden’s 
last possession on the C ontment, was lost on the 5th of 
November A defensive alliance with Sobieski (August 4, 
1677) was rendered inoperative by the annihilation of Sweden’s 
sea-power (battle of Gland, June 17, 1676, battle of Fehmarn, 
June 1677) and the difficulties of the Polish king 

Two accidents at this crisis alone saved Sweden from rum — the 
splendid courage of the young king who, resolutely and success- 
fully, kept the Danish invaders at bay (see Chari fs XI , king 
of Sweden), and the diplomatic activity of Louis XIV In 
March 1677 a peace congress began its sessions at Nijmwegen, 
and in the beginning of April 1678 the French king dictated 
the terms of a general pacification One of his chief conditions 
was the complete restitution of Sweden A strong Sweden 
was necessary to the accomplishment of his plans He suggested, 
however, that Sweden should rid herself of her enemies by 
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making some small cession ” to them This Charles XI 
refused to do, whereupon Louis took it upon himself to conclude 
peace on Sweden’s account without consulting the wishes of 
Treaty of Swedish king By this Treaty of Nijmwegen 

Niimwegea» (Feb 7) and of St Germain (June 29, 1679) 
Sweden virtually re<x;ived full restitution, of her 
German territory On the 2nd of September, by the Peace 
of Fontainebleau (confirmed by the subsequent Peace of Lund, 
Oct 4, 1679), Denmark was also forced to retrocede her 
conquests It is certain that Sweden herself could never have 
extorted sue h fitvourable terms, vet “ the insufferable tutelage ” 
of France on this occasion inspired Charles XI with a per- ' 
sonal dislike of the mightv ruler of France and contributed 
to reverse the traditional diplomacy of Sweden by giving it a 
strong anti-French bias (see Charlfs XI , Oxenstjfrna, 
Benedict) 

The remainder of the reign of Charles XT is remarkable for 
a revolution which converted the government of Sweden into 
Charles XI ^ semi-absolutc monarchy The king emerged from 
and the war convinced that if Sweden were to retain her 

Swedish position as a great power she must radicalK reform 
her whole economical system, and, above all, cir- 
cumscribe the predominant and mischievous in- 
llutnce of an aristocracy which thought far more of its 
privileges than of its public duties He felt that he could 
now draw upon the confidence and liberality of the lower 
orders to an unlimited extent, and ht proceeded to do so The 
Riksdag whi(h assembled in Stockholm in October 1680 
begins a new era of Swedish history On the motion of the 
Estate of Peasants, which had a long memory for aristoiratu 
abuses, the question of the recovery of the alienated crown 
lands was brought before the Riksdag, and, despite the stubborn 
opposition of the magnates, a resolution of the Diet directed 
that all countships, baronies, domains, manors and other estates 
producing an annual rent of more than £70 per «annum should 
revert to the Crown The same Riksdag decided that the king 
was not bound In an> particular constitution, but onlv bv law 
and the statutes Nay, they added that he was not even 
obliged to consult the council of state, but was to be regarded 
as a sovereign lord, responsible to God alone for his actions, 
and requiring no intermediary between himself and his people 
The council thereupon acquiesced m its own humiliation by 
meekly accepting a royal brief changing its official title from 
Riksrdd (council of state) to Kungltgardd (royal council) — a 
Visible sign that the senators were no longer the king’s colleagues 
but his servants 

Thus Sweden, as well as Denmark, had become an absolute 
monarchy, but with this important difference, that the right 
of the Swedish people, in parliament assembled, to be consulted 
on all important matters was recognized and acted upon The 
Riksdag, c omplctely overshadowed by the throne, was during 
the reign of C harles XT to do little more than register the royal 
decrees, but nevertheless it continued to exist as an essential 
part of the machinery of government Moreover, this transfer 
of authority was a voluntary act The people, knowing the 
king to be their best friend, trusted him implicitly and co- 
operated with him cheerfully The Riksdag of 1682 proposed a 
fresh Reduktion, and declared that the whole question of how 
far the king was empowered by the law of the land to bestow 
fiefs, or, in case of urgent national distress, take them back 
again, was exclusively his majesty’s affair In other words. 
It made the king the disposer of his subjects’ temporal property 
Presently this new principle of autocracy was extended to the 
king’s legislative authority also, for, on the 9th of December 
1682, all four estates, by virtue of a common declaration, not 
only confirmed him in the possession of the legislative powers 
enjoyed by his predecessors, but even conceded to him the right 
of interpreting and amending the common law 

The recovery of the alienated crown lands occupied Charles XI 
for the rest of his life It was conducted by a commission 
which was ultimately converted into a permanent department 
of state It acted on the principle that the titles of all private 


landed estate might be called m question, inasmuch as at some 
time or other it must have belonged to the Crown, and the 
burden of proof of ownership was held not to be with the C rown 
which made the claim, but with the actual owner of the propert\ 
The amount of revenue accruing to the Crown from the whole 
Reduktion it is impossible to estimate even approximatelv , 
but by these means, combined with the most careful manage- 
ment and the most rigid e(onom>, Charles XI contrived to 
reduce the national debt from £2 567,000 to £700,000 

1 hese operations represent onl) a part of Charles XI ’s 
gigantic activity Here we have only space sufficient to glance 
at his reorganization of the national armaments ReorganUa^ 
Charles XI re-established on a broader basis the tion of 
tndelmngsverk introduced by Charles IX — a system Armaments 
of military tenure whereby the national forces were bound 
to the soil Thus there was the rusthall tenure, under 
which the tenants, instead of paying rent, were obliged 
to equip and maintain a cavalry soldier and horse, while 
the knekthallarer supplied duly equipped foot soldiers These 
indelntfig soldiers were provided with holdings on which they 
lived in times of peace formerly, ordinary conscription had 
existed alongside this itidelmng, or distribution system, but it 
had proved inadequate as well as highly unpopular, and, in 
1682, Charles XI came to an agreement with the peasantr> 
wherebv an extended mdelntng system was to be substituted 
for general conscription The navy, of even more importance 
to Sweden if she were to maintain the dominion of the Baltic, 
was entire Iv remodelled, and, the recent war having demon- 
strated the unsuitability of Stockholm as a naval station, the 
construdion of a new arsenal on a gigantic scale was simul- 
taneously begun at Karlskrona After a seventeen years’ struggle 
against all manner of financial difficulties, the twofold enter- 
prise was (ompleted At the death of Charles XI Sweden 
could boast of a fleet of forty-three three-deckers (manned by 
n,ooo men and armed with 2648 guns) and one of the finest 
arsenals in the world 

Charles XI had carefully provided against the contingency 
of his suc<essor’s minority, and the five regents appointed by 
him, if not great statesmen, were at least practical 
politicians who had not been trained in his austerej'^p^^^^^^^ ' 
school in vain At home the Reduktion was 
cautiously pursued, while abroad the successful conclusion of 
the great peace congress at Ryswick was justly regarded as i 
signal triumph of Sweden’s pacific diplomacy (see Oxenstjerna 
Family) Tht \oung king was full of promise, and had he 
been permitted graduallv to gain experience and develop his 
naturally great talents beneath the guidance of his guardians, 
as his father had intended, all might have been well for Sweden 
Unfortunately , the sudden, noiseless revolution of the 6th of 
November 1697, which made Charles XII absolute master of 
his country’s fate m his fifteenth year (see Charles XII ), 
and the league of Denmark Saxony and Russia, formed two 
years later to partition Sweden (see Patkul, Johann Reinhold, 
Petfr the Grfat, Chari es XII ), precipitited Sweden into a 
sea of troubles in which she was finally submerged 

From the very beginning of the Great Northern War Sweden 
suffered from the inability of Charles XII to view the situation 
from anvthing but a purely personal point of view Qreat 
His determination to avenge himself on enemies Northern 
overpowered every other consideration Again and 
again dunng these eighteen years of warfare it was in his power 
to dictate an advantageous peace After the dissipation of 
the first coalition against him by the Peace of Travendal 
(Aug 18, 1700) and the victory of Narva (Nov 20, 1700), 
the Swedish chancellor, Benedict Oxenstjerna, rightly regarded 
the universal bidding for the favour of Sweden by France 
and the maritime powers, then on the eve of the War of 
the Spanish Simcession, as a golden opportunity of ** ending 
this present lean war and making his majesty the arbiter of 
Europe ” But Charles, intent on dethroning Augustus of 
Poland, held haughtily aloof Subsequently in 1701 he rejected 
a personal appeal from William III to conclude peace on his 
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own terms Five years later (Sept 24, 1706) he did, indeed, 
conclude the Polish War by the Peace of Altranstadt, but as 
this treaty brought no advantage to Sweden, not even com- 
pensation for the expenses of six years of warfare, it was 
politically condemnable Moreover, two of Sweden’s Baltic 
provinces, Esthonia and Ingria, had been seized by the tsar, 
and a third, Livonia, had been wellnigh ruined Yet even now 
Charles, by a stroke of the pen, could have recovered nearly 
everything he had lost In 1707 Peter was readv to retrocede 
everything except St Petersburg and the line of the Neva, and 
again Charles preferred risking the whole to saving the greater 
part of his Baltic possessions (for details see Charles XII , 
Peter the Great) When at last, after the catastrophe of 
Poltava (June 1709) and the flight into Turkey, he condescended 
to use diplomatic methods, it was solely to prolong, not to 
terminate, the wai Even now he could have made honourable 
terms with his numerous enemies The resources of Sweden 
were still very far from being exhausted, and, during 1710 and 
1711, the gallant Magnus Stenbock {qv) upheld her military 
supremacy in the north But all the efforts of the Swedish 
government were wrecked on the determination of Charles XII 
to surrender nothing Thus he rejected advantageous offers of 
mediation and alliance made to him, during 1712, by the mari- 
time powers and by Prussia, and, in 1714, he sc outed the friendly 
overtures of Louis XIV and the emperor, so that when peace 
was finally concluded between France and the Empire, at tlu 
congress of Baden, Swedish affairs were, by common consent, 
left out of consideration When, on the 14th of September 1714, 
he suddenly returned to his dominions, Stralsund and Wismar 
were all that remained to him of his continental possessions, 
while by the end of 1715 Sweden, now fast approaching the last 
stage of exhaustion, was at open war with England, Hanover, 
Russia, Prussia, Saxony and Denmark, who had formed a 
coalition to partition her continental territory between them 
Nevertheless, at this the eleventh hour of her opportunities, 
Sweden might still have saved something from the wreck of her 
empire if Charles had behaved like a reasonable being (see 
Charles XII , Peter the Great, Gortz, Georg Heinrich 
VON, Osterman, Andrei), but he would only consent to 
play off Russia against England, and his sudden death before 
hedrikshald (Dec ii, 1718) left Sweden practically at the end 
of her resources and at the mercy of her enemies At the 
beginning of 1719 pacific overtures were made to England, 
Hanover, Prussia and Denmark By the treaties of 
sTockhoim Stockholm (Feb 20, 1719, and Feb i, 1720) Hanover 
aad obtained the bishoprics of Bremen and Verden for 

FrtderikM~ hcFself and Stettin for her confederate Prussia 
^f*i 720 ^ By the treaty of Fredenksborg or Copenhagen 
(July 3, 1720) peace was also signed between Den- 
mark and Sweden, Denmark retroceding Rugen, Further 
Pomerania as far as the Peene, and Wismar to Sweden, 
in exchange for an indemnity of 600,000 rix-dollars, while 
Sweden relinquished her exemption from the Sound tolls and 
her protectorate over Holstein-Gottorp The prospec t of 
coercing Russia by means of the British fleet had alone induced 
Sweden to consent to such sacrifices , but when the last demands 
of England and her allies had been complied with, Sweden 
Peace of come to terms as best she could with 

Nyetad, tsar Negotiations were reopened with Russia at 

1721 Loam Nystad, in May 1720, but peace was not concluded 
till the 30th of August 1721, and then only under 
the direst pressure By the Peace of Nystad Sweden 
ceded to Russia Ingria and Esthonia, Livonia, the Finnish 
province of Kexholm, and the fortress of Viborg Finland 
west of Viborg and north of Kexholm was restored to 
Sweden She also received an indemnity of two millions of 
thalers and a solemn undertaking of non-interference in her 
domestic affairs 

It was not the least of Sweden’s misfortunes after the 
Great Northern War that the new constitution, which was 
to (ompensate her for all her past sacrifices, should contain 
within It the elements of many of her future calamities 


Early in 1720 Charles XII ’s sister, Ulrica Leonora, who had 
been elected queen of Sweden immediately after his death, 
was permitted to abdicate in favour of her predeHck t , 
band the prince of Hesse, who was elected king / 720-1 7Si 
under the title of Frederick I , and Sweden was. The Limited 
at the same time, ( onverted into the most limited 
of monarchies All power was vested in the people as 
represented by the Riksdag, consisting, as before, of four 
distinct estates, nobles, priests, burgesses and peasants, sitting 
and deliberating apart I he conflicting interests and mutual 

jealousies of these four independent assemblies made the work 
of legislation exceptionally difficult No measure could now 
become law till it had obtained the assent of three at least of 
the four estates, but this provision, which seems to have been 
designed to protect the lower orders against the nobility, pro- 
duced evils far greater than those which it professed to cure 
Ihus, measures might be passed by a bare majority in three 
estates, when a real and substantial majority of all four estates 
in congress might be actually against it Or, again, a dominant 
action in any three of the estates might enact laws highl> detri- 
mental to the interests of the remaining estate — a danger the 
more to be apprehended as in no other country in Europe were 
class distinctions so sharply defined as in Sweden 
Each estate was ruled by its taltiian, or speaker, who was now 
elected at the beginning of each Diet, but the archbishop was, 
ex officio, the tahnan of the clergy The landt- coastitu- 
marskalkj or speaker of the House of Nobles, presided tioa of the 
when the estates met in congress, and also, by testates 
virtue of his office, in the hemltga uLKott, or secret committee 
This famous body, which consisted of 50 nobles, 25 priests, 
25 burgesses, and, very exceptionally, 25 peasants, possessed 
during the session of the Riksdag not only the supreme executive 
but also the supreme judicial and legislative functions It pre- 
pared all bills for the Riksdag, created and deposed all ministries, 
controlled the foreign policy of the nation, and claimed ancJ 
often exercised the right of superseding the ordinary courts 
of justice During the parliamentary recess, however, the 
executive remained in the hands of the rad, or senate, which 
was responsible to the Riksdag alone 
It will be obvious that there was no room in this republican 
constitution for a constitutional monarch in the modern sense 
of the word The crowned puppet who possessed a casting vote 
in the rady of which he was the nominal president, and who was 
allowed to create peers once in his life (at his coronation), was 
rather a state decoration than a sovereignty 
At first this cumbrous and complicated instniment of govern- 
ment worked tolerably well under the firm but c autious control 
of the chancellor. Count Arvid Beernhard Horn 
{ qv ) In his anxiety to avoid embroiling his country Parties 
abroad, Horn reversed the traditional policy of Hats and 
Sweden by keening France at a distance and draw- 
ing near to Great Britain, for whose liberal institutions he 
professed the highest admiration Thus a twenty years’ 
war was succeeded by a twenty years’ peace, during which 
the nation recovered so rapidly from its wounds that it began 
to forget them A new race of politicians was springing up 
Since 1719, when the influence of the few great territorial 
families had been merged in a multitude of needy gentle- 
men, the first estate had become the nursery and afterwards 
the stronghold of an opposition at once noble and democratic 
which found its natural leaders in such men as Count Carl 
Gyllenborg and Count Carl Gustaf Tessin {qv) These men and 
their followers were never wearv of ridiculing the timid caution 
of the aged statesman who sacrificed everything to perpetuate 
an inglorious peace and derisively nicknamed his adherents 
“ Night-caps ” (a term subsequently softened into “ Caps ’*), 
themselves adopting the sobriquet “ Hats,” from the three- 
cornered hat worn by officers and gentlemen, which was con- 
sidered happily to hit off the manly self-assertion of the opposi- 
tion These epithets instantly caught the public fancy and had 
already become party badges when the estates met in 1738 
This Riksdag was to mark another turnmg-pomt in Swedish 
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history The Hats carried everything before them, and the 
aged Horn was finally compelled to retire from a scene where, 
for three and thirty years, he had played a leading part 
The policy of the Hats was a return to the traditional alliance 
between France and Sweden When Sweden descended to 
her natural position as a second-rate power the 
French alliance became too costly a "luxury 
Horn had clearly perceived this, and his cautious 
neutrality was therefore the soundest statesmanship But 
the politicians who had ousted Horn thought differently To 
them prosperity without glorv was a worthless possession 
They aimed at restoring Sweden to her former position as 
a great power France, naturally, hailed with satisfaction 
the rise of a faction which was content to be her armour- 
bearer m the north, and the golden streams which downed 
from Versailles to Stockholm during the next two generations 
were the political life-blood of the Hat part\ 

The first blunder of the Hats was the hastv and ill-advised 
with Russia Ihe European complications consequent 
upon the almost simultaneous deaths of the emperor 
Charles VI and Anne, empress of Russia, seemed 
to favour their adventurous schemes, and, despite 
the frantic protests of the Caps, a project for the invasion of 
Russian Finland was rushed through the premature Riksdag 
of 1740 On the 20th of July 1741 war was foimally declared 
atrainst Russia, a month later the Diet was dissolved and the 
Hat landtmm skalk set off to Finland to take command of the 
a^m^ The first blow was not stru( k till six months after the 
declaration of war, and it was struck by the enemy, who routed 
the Swedes at Villmanstrand and captured that frontier fortress 
Nothing else was done on either side for six months more, and 
then the Swedish generals made a “tacit truce” with the 
Russians through the mediation of the Erench ambassador at 
St Petersburg Bv the time that the “ tacit truce ” had come 
to an end the Swedish forces were so demoralized that the mere 
rumour of a hostile attack made them retire panu-struken to 
Helsingfors, and before the end of the year all Finland was in 
the hands of the Russians The fleet, disabled by an epidemic, 
was, throughout the war, little more than a floating hospital 
To face the Riksdag with such a war as this upon their 
consciences was a trial from which the Hats naturally shrank, 
but, to do them justice, they showed themselves better parlia- 
mentary than military strategists A motion for an inquiry 
mto the conduct of the war was skilfull> evaded b> obtaining 
precedence for the succession question (Queen Ulrica Leonora 
had lately dud childless and King Erederick was old), and nego- 
tiations were thus opened with the new Russian empress, 
Elizabeth, who agreed to restore the greater part of Finland 
if her cousin, Adolphus Frederick of Holstein, were elected 
successor to the Swedish crown The Hats eagerly caught at 
the opportunity of recovering the grand duchv and their own 
prestige along with it By the Peace of Abo (May 
7, 1743) the terms of the empress were accepted, 
and only that small part of Finland which lay 
bevond the Kyinmene was retained by Russia 
In March 1751 old King Frederick died His slender pre- 
rogatives had gradually dwindled dowm to vanishing point 
Adolphus Frederick {q v) would have given even less 
trouble than his predecessor but for the ambitious 
promptings of his masterful consort Louisa Ulrica, 
Frederick the Great’s sister, and the tyrannv of the 
estates, who seemed bent upon driving the meekest of princes 
into rebellion An attempted monarchical revolution, planned 
bv the queen and a few devoted young nobles in 1756, was 
easily and remorselessly crushed, and, though the unhappy king 
did not, as he anticipated, share the fate of Charles Stuart, he 
was humiliated as never monarch was humiliated before 

The same years which beheld this great domestic triumph 
of the Hats saw also the utter collapse of their foreign “ svstem ” 
At the instigation of France they plunged recklessly into the 
Seven Years’ War , and the result was ruinous The French sub- 
sidies, which might have sufficed for a six weeks’ demonstration 
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(it was generally assumed that the king of Prussia would 
give little trouble to a European coalition), proved quite in- 
adequate, and, after five unsuccessful campaigns, the 
unhappy Hats were glad to make peace and ignomini- 
ously withdraw from a little war which had cost the 
country 40,000 men and £2 500,000 When the Riksdag met 
m 1760, the indignation against the Hat leaders was so violent 
that an impeachment seemed inevitable, but once more the 
superiority of their parhamentarv tactics prevailed, and when, 
after a session of twenty months, the Riksdag was brought to a 
close by the mutual consent of both the exhausted factions, 
the Hat government was bolstered up for another four years 
But the day of reckoning could not be postpioned for ever, 
and when the estates met in 1765 it brought the Caps into power 
at last Their leader, Ture Rudbeck, was eleittd marshal of 
the Diet over Frederick Axel von Fersen {0 v ), the Hat candi- 
date, bv a large majority, and, out of the hundred seats in the 
secret committee, the Hats succeeded in getting only ten 
The Caps struck at once at the weak point of their opponents 
by ordering a budget report to be made, and it was speedily 
found that the whole financial svstem of the Hats 
had been based upon reckless improvidence and 
wilful misrepresentation, and that the only fruit 
of their long rule was an enormous addition to the national 
debt and a depreciation of the note circulation to one 
third of its face value This rev^elation led to an all-round 
retrenchment, corned mto effect vith a drastic thoroughnes* 
which has earned for this parliament the name of the “ Reduk 
tion Riksdag ’ The Caps succeeded in transferring £250,000 
from the pot kets of the rich to the empty exchequer, reducing 
the national debt by £575 179, and establishing some sort ol 
equilibrium between revenue and expenditure Thev alsr 
introduced a few useful reforms, the most remarkable of which 
was the liberty of the press But their most important political 
act was to throw their lot definitely in with Russia, so 
as to ( ounterpoise the influenc e of France Sweden was A*luance 

not then as now quite outside the European Concert 
Although no longer a great power, she still had manv of th( 
responsibilities of a great power, and if the Sw^edish alliance 
had considerably depreciated in value, it was still a marketable 
commoditN Sweden’s pieculiar geographical position made hei 
virtually invulnerable for six months out of the twelve, hei 
Pomeranian possessions afforded her an easy ingress into tht 
very heart of the moribund empire, while her Finnish frontiei 
w^as not many leagues from the Russian capital 

A watchful neutrality, not venturing much beyond defensive 
allianies and commercial treaties with the maritime powers 
was therefore Sweden’s safest polic\, and this the older Caps hac 
always followed out But when the Hats became the armour 
bearers of France in the north, a protector strong enough tc 
counteract French influence became the cardinal exigency oj 
their opponents, the younger Caps, who now flung themselve' 
into the arms of Russia, overlooking the fact that even a pacific 
union with Russia was more to be feared than a martial alliance 
with France Eor France was too distant to be dangerous 
She sought an ally in Sweden and it was her endeavour to make 
that ally as strong as possible But it was as a future pre\ 
not as a possible ally, that Russia regarded her ancient rival ir 
the north In the treatv which partitioned Poland there was a 
secret clause which engaged the contracting powers to uphold 
the existing Swedish constitution as the swiftest means of sub 
verting Swedish independence, and an alliance with the credu 
lous Caps, “ the Patriots ” as they were called at St Petersburg 
guaranteeing their constitution, was the corollary to this secret 
understanding Thus, while the French alliance of the warlike 
Hats had destro> cd the prestige of Sweden, the Russian alliance 
of the peaceful Caps threateneci to destro\ her very existence 
Fortunately, the domination of the Caps was not for long 
The general distress occasioned by their drastic reforms had 
found expression in swarms of pamphlets which bit and stung 
the Cap government, under the protection of the new press 
laws The senate retaliated by an order in council (which the 
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king refused to sign) dec lanng that all complaints against the 
measures of the last Riksdag should be punished with fine and 
imprisonment The king, at the suggestion of the crown prince 
(see Gustavus III ), thereupon urged the senate to summon 
an extraordinary Riksdag as the speediest method of relieving 
the national distress, and, on their refusing to comply with his 
wishes, abdicated From the 15th of December to the 21st of 
December 1768 Sweden was without a regular government 
Then the Cap senate gave way and tlic estates were convoked 
for the 19th of April 1769 

On the eve of the contest there was a general assembly of 
the Hats at the French embas^v, where the Comte de Modern 
furnished them with 6,000,000 livres, but not till they had 
signed in his presence an undertaking to reform the constitution 
in a monarchical sense Still more energetic on the other side, 
the Russian minister, Ivan Osterman, became the treasurer as 
well as the counsellor of the Caps, and scattered the largesse 
of the Russian empress with a lavish hand, and so lost to all 
feeling of patriotism were the Caps that they openly threatened 
all who ventured to vote against them with the Muscovite 
vengeance, and fixed Norrkoping, instead of Stockholm as the 
place of meeting for the Riksdag as being more accessible to the 
Russian fleet But it soon became evident that the Caps were 
playing a losing game, and, when the Riksdag met 
?be^Cm^M Norrkoping on the 19th of April, they found them- 
^ selves in a minoritv in all four estates In the 

contest for the marshalatc of the Diet the leaders of the two 
parties were again pitted against (arl\ other, when the verdict 
of the last Riksdag was exactly reversed, Fersen defeating 
Rudbeck by 234, though Russia spent no less a sum than 
£11,500 to secure the election of the latter 
The Caps had short shrift, and the joint note whuh the 
Russian, Prussian and Danish ministers presented to the estates 
protesting, in menacing terms, against an> “ reprisals ” on the 
part of the triumphant faction, onlv hastened the fall of the 
government The Cap senate resigned en masse to escape 
impieachment, and an exclusively Hat ministry took its place 
Tbt Reaction R’ksdag, as it 

R§metioa was generally (ailed, removed to the (apital, and 
Riksdag was now that the French ambassador and the 
crown prince Gustavus called upon the new senators to redeem 
their promise as to a reform of the constitution which they had 
made before the elections But when, at the fag-end of the 
session, they half-heartedly brought the matter forward , the 
Riksdag suddenly seemed to be stricken with paralysis Im- 
pediments multiplied at every step, the cry was raised “ The 
constitution is in danger”, and on the 30th of Januarv 1770 
the Reaction Riksdag, after a barren ten months’ session, rose 
amidst chaotic confusion without accomplishing anything 
Adolphus Frederick died on the 12th of Februar)" 1771 
The elections held on the demise of the Crown resulted in a 
Oustavua partial Victor)^ for the Caps, especiallv among the 
III f 1771- lower orders, but m the estate of the peasants 
their majority was merely nominal, while the mass 
of the nobility was (lead against them Nothing could 
be done, however, till the arrival of the new king (then at 
Pans), and every one felt that with Gustavus III an entirely 
incak ulable factor had entered into Swedish politics Unknown 
to the party leaders, he had already renewed the Swedish 
alliance with France and had received solemn assurances of 
assistance from Txiuis XV in case he succeeded in re-establishing 
monarchical nile in Sweden France undertook, moreover, 
to pay the outstanding subsidies to Sweden, amounting to one 
and a half millions of livres annuall> , beginning from January 
1772, and Vergennes, one of the great names of French diplo- 
macy, was to be sent to circumvent the designs of Russia at 
Stockholm as he had previously circumvented them at Con- 
stantinople Immediately after his return to Stockholm, 
Gustavus endeavoured to reconcile the jarring factions by in- 
ducing the leaders to form a composition committee to adjust 
their differences In thus mediating he was sincere enough, 
but all his pacific efforts were frustrated by their jealousy of 


him and of each other Still worse, the factions now intrenched 
still further on the prerogative The new coronation oath con- 
tained three revolutionary clauses The first aimed at making 
abdications in the future impossible by binding the king to 
reign uninterruptedly The second obliged him to abide, not 
by the ^decision of all the estates together, as heretofore, but 
bv that of the majority only, with the view of enabling the 
actually dominant lower estates (in which was a large Cap 
majority) to nilc without, and even in spite of, the nobilitv 
The third clause required him, in all rases of preferment, to be 
guided not “ principallv,” as heretofore, but “ solely ” by merit, 
thus striking at the very root ot anstocratu privilege It was 
clear that the ancient strife of Hats and Caps had become 
merged m a conflict of classes, the situation was still further 
complicated by the ominous fact that the non-noble majority 
was also the Russian faction 

All through 1771 the estates were wrangling over the clau^'Cs 
of the coronation oath A second attempt of the king to mediate 
between them foundered on the suspicions of the estate of 
burgesses, and, on the 24th of Februarv 1772, the nobility 
yielded from sheer weariness The non-noble Cap majority 
now proceeded to attack the senate, the last stronghold >f the 
Hats, and, on the 25th of April, su( (ceded in ousting their 
opponents It was now, for the first time, that Gustavus, 
reduced to the condition of a rot faineant, began seriously to 
consider the possibility of a revolution, of its necessity there 
could be no doubt Under the sway of the now dominant 
faction, Sweden, already the vassal, could not fail speedily to 
become the victim of Russia She was on the point of being 
absorbed in that Northern System, tlie invention of the Russian 
minister of foreign affairs, Nikita Panin (q v ), which that patient 
statesman had made it the ambition of his life to realize Only 
a swift and sudden roup d'etat could save the inde- Monarchiai 
pcndencc of a country isolated from the rest of Coupd*4tat 
Europe by a hostile league The details of the of 1772 
famous revolution of the 19th of August 1772 are elsewhere 
set forth (see Gustavus III , Toll, Johan Kristoffer , 
Sprengtportfn, Jakob Macnus) Here we can onlv dwell 
upon Its political importance and consequences Ihe new 
constitution of the 20th of August 1772, which Gustavus 
imposed aipon the terrified estates at the bayonet’s point, 
converted a weak and disunited republic into a strong but 
limited monarchy, m which the balance of power inclined 
on the whole, to tlie side of the monarch The estates could 
onlv assemble when summoned by him, he could dismiss 
them whenever he thought fit, and their deliberations were to 
be confined exclusively to the propositions which he might 
think fit to lay before them But these very extensive powers 
were subjected to many important checks Thus, without the 
previous consent of the estates, no new law could be imposed, 
no old law abolished, no offensive war undertaken, no extraordi- 
nar> war subsidy levied The estates alone could tax them- 
selves, they had the absolute control of the Bank of Sweden, 
and the inalienable right of controlling the national ixpendi- 
ture Thus the parliament held the purse, and this seemed 
a sufficient guarantee both of its independence and its frequent 
convention The senate, not the Riksdag, was the chief loser 
by the change, and, inasmuch as henceforth the senators were 
appointed by the king, and were to be responsible to him alone, 
a senate in opposition to the C rown was barely conceivable 

Abroad the Swedish revolution made a great sensation 
Catherine II of Russia saw in it the triumph of her arch-enemy 
France, with the prolongation of the costly Turkish War as its 
immediate result But the absence of troops on the Finnish 
border, and the bad condition of the frontier fortresses, con- 
strained the empress to listen to Gustavus’s pacific assurances, 
and stay her hand She took the precaution, however, of 
concluding a fresh secret alliance with Denmark, in which 
the Swedish revolution was significantly described as “an 
act of violence’’ constituting a casus joedertSy and justifying 
both powers in seizing the first favourable opportunity for 
intervention to restore the Swedish constitution of 1720 
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In Sweden itself the change was, at first, most popular 
But Gustavush first Riksdag, that of 1778, opened the eyes of 
the deputies to the fact that their political supremacy had 
departed The king was now their sovereign lord, and, for all 
his courtesy and gentleness, the jealousy with which he guarded 
and the vigour with which he enforced the prerogative, plainly 
showed that he meant to remain so But it was not till after 
eight years more had elapsed that actual trouble began The 
Riksdag of 1778 had been obsequious, the Riksdag of 1786 was 
mutinous It rejected nearly all the royal measures outright, 
or so modified them that Gustavus himself withdrew them 
When he dismissed the estates, the speech from the throne held 
out no prospect of their speedy revocation 

Nevertheless, within three years, the king was obliged to 
summon another Riksdag, which met at Stockholm on the 26th 
of January 1789 His attempt in the interval to rule without a | 
parliament had been disastrous It was only by a breach of 
his own constitution that he had been able to declare war against 
Russia (April 1788), the conspiracy of Anjala (July) had para- | 
lysed all military operations at the very opening of the cam- { 
paign, and the sudden invasion of his western provinces by the 
Danes, almost simultaneously (September), seemed to bring 
him to the verge of ruin But the contrast, at this crisis, 
between his self-sacrificing patriotism and the treachery of the 
Russophil aristocracy was so striking that, when the Riksdag 
assembled, Gustavus found that the three lower estates were 
ultra-royalist, and with their aid he succeeded, not without 
running great risks (see Gusiavus III , Nordin, Gusiaf, 
Wali qvtst, Olaj), in crushing the opposition of the nobility 
by a second coup d'etat (Feb 16, 1789), and passing the 
The Act of Act of Union and Security which gave the 

Union Mad kmg an absolutely free hand as regards foreign 
Security, affairs and the command of the army, and made 

t7S9 further treason impossible Por this the nobilits 

never forgave him It was impossible, indeed, to resist openly 
so highly gifted and so popular a sovereign, it was only h> 
the despicable expedient of assassination that the last great 
monarch of Sweden was finally removed, to the infinite 
detriment of his country 

The ensuing period was a melancholy one The aristocratic 
classes loudly complained that the young king, Gustavus IV , 
OustMvua ‘'till a minor, was being brought up among crypto- 
IV , 1792- jacobins, while the middle classes, deprived of 
the stimulating leadership of the anti-aristocratic 
“ Prince C harming, ’ and becoming more and more inoculated 
with French political ideas, drifted into an antagonism 
not merely to hereditary nobility, but to hereditary monarch> 
likewise Everything was vacillating and uncertain , and 
the general instability was reflected even in foreign affairs, 
now that the master-hand of Gustavus III was withdrawn 
Sweden and renewed efforts of Catherine II to interfere 
Revolu^ m Sweden’s domestic affairs were, indeed, vigorously 
tioaary repulsed, but without tact or discretion, so that the 
France good understanding between the two countries 
was seriously impaired, especially when the proclivities of 
Gustaf Rcuterholm (g v ), who then virtually ruled Sweden, 
induced him to adopt what was generally considered an 
indecently friendly attitude towards the government at Pans 
Despite the execution of Louis XVI (Jan 21, 1793), Sweden, 
in the hope of obtaining considerable subsidies, recognized 
the new French republic, and secret negotiations for con- 
tracting an alliance were actually begun in May of the same 
year, till the menacing protests of Catherine, supported as 
they were by all the other European powers, finally induced 
Sweden to suspend them 

The negotiations with the French Jacobins exacerbated the 
hatred which the Gustavians already felt for the Jacobin 
councillors of the duke-regent (see Charles XIII , king of 
Sweden) Smarting beneath their gnevances and seriously 
believing that not only the young king’s crown but his very life 
was in danger, they formed a conspiracy, the soul of which was 
Gustaf Mauritz Armfelt {q v ), to ov erthrow the government, 


with the aid of a Russian fleet, supported bv a rising of the 
Dalecarlians The conspiracy was discovered and vigorousK 
suppressed 

The one bright side of this gloomy and sordid period was the 
rapprochement between th( Scandinavian kingdoms dunng the 
revolutionary wars Thus, on the 27th of March Alliance 
1794, a neutrality compact was formed between with 
Denmark and Sweden, and their united squadrons Denmark 
patrolled the North Sea to protect their merchantmen from the. 
British cruisers This approximation between the two gov ern- 
ments was happily followed by friendly feelings between the 
two nations, under the pressure of a common danger Presentl} 
Rcuterholm renewed his coquetry with the French republic, 
whith was officially recognized by the Swedish government on 
the 23rd of April 1795 In return, Sweden received a subsidy 
of £^6,000, and a treaty between the two powers was signed on 
the 14th of September 1795 On the other hand, an attempt 
to regain the friendship of Russia, which had broken off diplo- 
matic relations with Sweden, was frustrated by the refusal of 
the king to accept the bride, the grand duchess Alexandra, 

( athenne II ’s granddaughter, whom Rcuterholm had provided 
for him This was Reutcrholm’s last official act On tlie 1st 
of November 1796, in accordance with the will of his father, 
Gustavus IV , now in his eighteenth year, took the government 
into his own hands 

The government of Gustavms IV (^ ) was almost a pure 
autocracy At his very first Riksdag, held at Norrkoping m 
March 1800, the nobility were compelled, at last, to ratify 
Gustavus III \ detested Act of Union and Security, whic h 
hitherto they had steadily refused to do Shortly after this 
Riksdag rose, a notable change took place in Sweden’s foreign 
policy In December 1800 Denmark, Sweden and Russia 
acceded to a second Armed Neutrality of the North, directed 
against Great Britain, and the arsenal of Karlskrona, in all 
probability, was onl) saved from the fate of Copenhagen by the 
assassination of the emperor Paul, which was followed by another 
change of system m the north Hitherto Sweden had kept 
aloof from continental complications, but the /y 

and execution of the due d’Enghien in 1804 inspired joiae the 
Gustavus IV with such a hatred of Napoleon th^it European 
when a general coalition was formed against the 
hrench emperor he was one of the first to join it 
(Dec 3, 1804), pledging himself to send an army corps to co- 
operate with the English and Russians in driving the enemy out 
of Holland and Hanover But his senseless quarrel with Frederick 
William II of Prussia detained him in Pomerania, and when 
at last (December 1805) ke led his 6000 men towards the Elbe 
district the third coalition had already been dissipated bv the 
victories of Ulm and Austerlitz In 1806 a rupture between 
Sweden and Prussia was only prevented by Napoleon’s assault 
upon the latter power After Jena Napoleon attempted to win 
over Sweden, but Gustavus rejected every overture The result 
was the total loss of Pomerania, and the Swedish army itself was 
only saved from destruction by the ingenuity of J K Toll (q v) 

At Tilsit the emperor Alexander I had undertaken to compel 
“ Russia’s geographical enemy,” as Napoleon designated Sweden, 
to accede to the newlv established Continental 
Svstem Gustavus IV naturally rejected all the conquest of 
proposals of Alexander to close the Baltic against Finland, 
the English, but took no measures to defend Finland 
against Russia, though, during the autumn of 1807, it was 
notorious that the tsar was preparing to attack the grand 
duchy On the 21st of February 1808 a Russian army crossed 
the Finnish border without any previous declaration of war 
On the 2nd of April the king ordered a general levy of 30,000 
men, but while two army corps, under Armfelt and Toll, 
together with a British contingent of 10,000 men under 
Moore, were stationed in Scania and on the Norwegian 
border in anticipation of an attack from Denmark, which, 
at the instigation of Napoleon, had simultaneously de 
dared war against Sweden, the little Finnish army was left 
altogether unsupported The conquest of Finland, after 
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an heroic struggle against overwhelming odds, is elsewhere 
recorded (see Finland History) Its immediate consequence 
Deposition Sweden proper was the deposition of Gustavus 
oiOustmvus IV (March 13, 1809), who was clearly incapable of 
tv, 1809 governing Ihe nobility took advantage of this 
opportunity to pay off an old scores against Gustavus III by 
excluding not only his unhappy son but also that son’s whole 
family from the siu cession- —an act of injustice which has never 
been adcciuateh defended But indeed the whole of this inter- 
mediate period is full of dark subterranean plots and counter- 
plots, still inexplicable, as, for instance, the hideous Fersen 
murder (June 20, 1810) (see Fersen, Hans Axel von) 
evidently intended to terrorize the Gustavians, whose loyalty 
to the am lent dynasty was notorious As early as the 5th of 
Charles Jone i8oc; the duke regent was proclaimed king, 
xm , 1809 - under the title of Charles XIII (q v ), after accepting 
the new liberal constitution, which was ratified by 
the Riksdag the same day 

The new king w^as, at best, a useful stopgap, in no way likely 
to interfere with the liberal reyolution which had plactd him on 
the throne Peace was what the exhausted nation now recjuirecl , 
and negoti it ions had already been opened at Frednkshamn 
But the Russian demands were too humiliating, and the war 
was resumed But the defeats of Savarsbruk and Ratan 
(\ug 19, 1809) broke the spirit of the Swedish army, and peace 
was obtained by the sacrifice of Finland, the Aland islands, 
‘ the fore-posts of Stoc kholm,” as Napoleon rightly described 
them, and Vesterbotten as far as the rivers lorneS, and Muonio 
(treaty of Frednkshamn, Sept 17, 1809) 

The Slice cssion to the throne, for Charles XIII was both 
infirm and c hildless, was settled, after the mysterious death 
Bernadotte 1810) of the first elected candidate, 

chosen as Prince Chirles Augustus of Augustenburg, by the 
Crown selection of the French marshal, Bernadotte (see 
Prince Chari Fs XIV king of Sweden), who was adopted 
by Charles XIII and received the homage of the estates on 
the 5th of November 1810 

The mw crowm prince was very soon the most popular and 
the most powerful man m Sweden Tht infirmity of the old 
Influence king, and the dissensions m the council of state, 
and Policy of the government and especially the control of 
Bernadotte foreign affairs almost entirely in his hands, and he 
boldly adopted a policy which was antagonistic indeed to the 
wishes and hopes of the old sc hool of Swedish statesiUv^n, but, 
perhaps, the best adapted to the circ umstanees Finland he 
at once gvve up for lost He knew that Russia would never 
voluntarily relinquish the grand duchv , while Sweden could not 
hope to retain it permanently, even if she reconquered it But 
the ac quisition of Norway might make up for the loss of Finland, 
and Bernadotte, now known as the crown prince Charles John, 
argued that it might be an easy matUr to persuade the anti- 
Napolconic powers to punish Denmark for her loyalty to France 
b\ wresting Norw ly from her Napoleon he rightly distrusted, 
though at first he was obliged to submit to the emperor’s dicta- 
tion Thus, on the 13th of November 1810, the Swedish govern- 
ment was forced to declare war against Great Britain, though the 
British government was privately informed at the same time that 
Sweden wa> not a free agent and that the war would be a mere 
demonstration But the pressure of Napoleon became more 
and more mtcderable, culminating in the occupation of Pomerania 
by French troops m 1812 The Swedish government thereupon 
concluded a sec ret convention with Russia (treaty of Petersburg, 
April 5, 1812), undei taking to send 30,000 men to operate 
against Napoleon m Germany in return for a promise from 
Alexander guaranteeing to Sweden the possession of Norway 
Too late Napoleon endeavoured to outbid Alexander by offering 
to Sweden Finland, all Pomerania and Mecklenburg, m return for 
Sweden’s active c o-operation against Russia 

The Orebro Riksdag (April-August 1812), remarkable besides 
for its partial repudiation of Sweden’s national debt and its 
reactionary press laws, introduced general conscription into 
Sweden, and thereby enabled the crown prince to carry out his 


ambitious policy In May 1812 he mediated a peace between 
Russia and Turkey, so as to enable Russia to use all her forces 
against France (peace of Bucharest), and on the 18th of July, at 
Orebro, peai e was also concluded between Great Britain on one 
side and Russia and Sweden on the other These two treaties 
were, in effect, the corner-stones of a fresh coalition against 
Napoleon, and were confirmed on the outbreak of the hranco- 
Russian Wai by a conference between Alexander and Charles 
John at Abo on the 30th of August 1812, when the tsar undertook 
to place an armv corps of 35,000 men at the disposal of the 
Swedish crown prince for the conquest of Norway 

The treaty of Abo, and indeed the whole of Charles John’s 
foreign policy m 1812, provoked violent and justifiable critic ism 
among the better class of politicians in Sweden The immorality 
of indemnifying Sweden at the expense of a weaker friendly 
power was obvious, and, while h inland was now definitivel> 
sac rific ed, Norway had still to be won Moreover, Great Britain 
and Russia very properly insisted that Charles John’s first duty 
was to the anti-Napolconic c oalition, the former power vigorously 
objec ting to the expenditure of her subsidies on the nefarious 
Norwegian adventure before the common enemy had been 
crushed Only on his very ungracious compliance did Great 
Britain also promise to countenance the union of Norway and 
Sveeden (treaty of Stockholm, March 3, 1813), and, on the 
23rd of Apnl, Russia gave her guarantee to the same effect T he 
Swedish crown prince rendeied several important services to the 
allies during the campaign of 1813 (see Charles XTV , king of 
Sweden), but, after Leipzig, he went his own way, determined 
at all hazards to cripple Denmark and secure Norway 

How this “ job ” was managi d c ontrary to the deart*st wishes 
of the Norwegians themselves, and how, finally (Nov 14, 
1814), Norway as a free and independent kingdom 
was united to Sweden under a common king, is 
elsewhere described (see Denmark, Norway, 

Chari i*s XTV, king of Sweden, Christian VIII, king of 
Denmark) 

Charles XIII died on the 5th of February 1818, and vv is 
succeeded by Bernadotte under the title of Charles XTV John 
The new king devoted himselt to the promotion of Charles 
the material development of the country, the Ciota xiv , isis- 
tanal irtisorbing the greater portion of the twenty- 
four millions of dalers voted for the purpose The external debt 
of Sweden was gradually extmguished, the internal debt consider- 
ably reduced, and the budget showed an average annual surplus 
of 700,000 dalers With returning prosperity the nec^essit) for 
internal reform became urgent in Sweden The antiquated 
Riksdag, where the privileged estates predominated, while the 
cultivated middle class was practRally unrepresented, had 
become an insuperable obstacle to all free development, but, 
though the Riksdag of 1840 itself raised the question, the king 
and the aristocracy refused to entertain it Yet the reign of 
Charles XIV was, on the whole, most beneficial to Sweden, 
and, if there was much just cause for complaint, his great 
services to his adopted country were generally acknowledged 
Abroad he maintained a policy of peace based mainly on a good 
understanding with Russia Charles XIV ’s son 
and successor King Oscar I was much more liberally 
inclined Shortly after his accession fMarch 4, 1844) 
he laid several projects of reform before the Riksdag, but the 
estates would do little more than abolish the obsolete marriage 
and inheritance laws and a few commercial monopolies As the 
financial situation necessitated a large increase of taxation, there 
was much popular discontent, whic h c ulminated in riots in the 
streets of Stockholm (March 1848) Yet, when fresh proposals 
for parliamentary reform were laid before the Riksdag in 1849, 
they were again rejected bv three out of the four estates As 
regards foreign politics, Oscar I was strongly anti-German 
On the outbreak of the Dano-Prussian War of 1848-49, Sweden 
sympathized warmly with Denmark Hundreds of Swedish 
volunteers hastened to Schleswig-Holstein Thr Riksdag voted 
2,000,000 dalers for additional armaments It was Sweden, too, 
who mediated the truce of Malmo (Aug 26, 1848), which 



HISTORY] 


SWEDEN 


21 1 


helped Denmark out of her difficulties During the Crimean War 
Sweden remained neutral, although public opinion was decidedly 
anti-Ruosian, and sundry politicians regarded the conjuncture 
as favourable for regaining Finland 

Oscar I was succeeded (July 8, 1859) by his son, Charles XV 
(q V ), who had already acted as regent during his father’s ill- 
nesses He succeeded, with the invaluable assistance 
^ 839 -^ 8^2 ’ minister of justice, Baron Louis Gerhard de 

Geer {q v ), in at last accomplishing the much-needed 
reform of the constitution The way had been prepared in i860 
bv a sweeping measure of municipal reform, and, in January 
1863, the government brought in a reform bill by the terms of 
Consutu- which the Riksdag was henceforth to consist of two 
tionai chambers, the Upper House being a sort of aiisto- 

Reform, cratic senate, while the members of the Lower 

House were to be elected triennially by popular 
suffrage The new constitution was accepted by all four 

estates m 1865 and promulgated on the 22nd of January 

1866 On the ist of September 1866 the first elections under 
the new system were held, and on the 19th of January 1867 
the new Riksdag met for the first time With this one 
gre It reform Charles XV had to be content, in all other 
dirc( tions he was hampered, more or less, by his own creation 
The Riksdag refused to sanction his favourite projet t of a reform 
of the Swedish army on the Prussian model, for which he laboured 
all his life, partly from motives of economy, partly from an appre- 
hension of the king’s martial tendencies In 1864 Charles XV 
had endeavoured to form an anti-Prussian league with Denmark, 
and after the defeat of Denmark he projected a Scandinavian 
union, in order, with the help of France, to oppose Prussian 
predominance in the north — a policy which naturally collapsed 
with the overthrow of the hrench Empire m 1870 He died on 
tht j8th of September 1872, and was succeeded by his brother, 
tlie duke of Gothland, who reigned as Oscar II (R N B ) 

Ihe economic condition of Weden, owing to the progress in 
material prosperity which had taken place in the country as the 
Oscar II Franc o-Gcrman W ar, was at the acc ession 

18 / 2-/907 Oscar II to the throne on the i8th of September 
1872 tairly satisfactory Politically, however, the out- 
look was not so favourable In their results, the reforms 
inaugurated during the preceding reign did not answer expecta- 
tions Within three years of the introduction of the new 
electoral laws De Geer’s ministry had forfeited much of its former 
popularity , and had been forced to resign In the vital matter of 
national defence no common understanding had been arrived at, 
and during the conflicts which had raged round this question, the 
two chambers had come into frequent collision and paralysed the 
action of the government The peasant proprietors, who, under 
the name of the “Landtmanna” partv,^ formed a lompact 
majority in the Second Chamber, pursued a consistent policy of 
class interests in the matter of the taxes and burdens that had, as 
they urged, so long oppressed the Swedish peasantry, and conse- 
quently when a bill was introduced for superseding the old system 
of army organization by general compulsory service, they de- 
manded as a condition of its acceptance that the military burdens 
should be more evenly distributed in the country, ancl that the 
taxes, which they regarded as a burden under which they had 
wrongfully groaned for centuries, should be abolished In 
these circumstances, the “ Landtmanna ” party in the Riksdag, 
who desired the lightening of the military burden, joined those 
who desired the abolition of landlordism, and formed a compact 
and predominant majority in the Second Chamber, while the 
burgher and Liberal parties were reduced to an impotent 
“ intelligence ” minority This majority in the Lower Chamber 

^ Ihc Swedish " Landtmanna ” party was formtd in i8(>7 It 
consisted mostly of the larger and smaller peasant proprietors, who 
at the time of the old “ Standees Riksdag were always opposed to 
the nobility and the clergy The object of the party was to bnng 
about a fusion between the representatives of the large landed 
propnetors and the regular peasant propnetors, to support the 
interests of landed proprietors m ncral against those of the town 
representatives, and to resist Crown interference in the administration 
of local affairs 


was at once attacked by another compact majority in the Upper, 
who on their side maintained that the hated land taxes were only 
a kind of rent-charge on land, were im idental to it and in no way 
weighed upon the owners, and, moreover, that its abolition would 
be quite unwarrantable, as it was one of the surest sources of 
revenue to the state On the other hand, the First Chamber 
refused to listen to any abolition of the old military system, so 
long as the defence of the country^ had not been placed upon a 
secure basis by the adoption of general compulsory military 
service The government stood midway between these con- 
flicting majorities in the chambers, without support in either 

Such was the state of affairs when Oscar II , surrounded by his 
late brother’s advisers, began his reign One of his first cares 
was to increase the strength of his navy, but in xbe Party 
consequenc e of the continued antagonism of Compromise 
political parties, he was unable to effect much o/i 874 
In the first Riksdag, however, the so-called “ compromise,” 
which afterwards played such an important part m Swedish 
political life, came into existence It originated in the small 
“Scania” party in the Upper House, and was devised to establish 
a modus vtvendt between the conflicting parties, t e the champions 
, of national defence and those who demanded a lightening of 
' the burdens of taxation The king himself perc eived in the com- 
I promise a means of solving the conflicting questions, and warmly 
approved it He persuaded his ministers to constitute a special 
inquiry into the proposed abolition of land taxes, and in the 
address with whic h he opened the Riksdag of 1875 laid particular 
stress upon the necessity of giving attention to the settlement of 
these two burning questions, and in 1880 again came forward 
with a new proposal for me reasing the number of years of service 
I with the militia This motion having been rejected, De Geer 
resigned, and was succeeded by Count Arvid Posse The new 
prime minister endeavouied to solve the cjuestion of defence in 
' accordance with the views of the “ Landtmanna ” partv Three 
1 parliamentary committees had prepared schemes for a remission 
of the land taxes, for a new system of taxation, for a reorganiza- 
tion of the army based on a stammtrupp (regular army), by the 
enlistment of hired soldiers, and for na\al reforms In this last 
connexion the most suitable types of vessels for coast defence as 
for offence were determined upon But Count Posse, deserted 
bv his own party over the army bill resigned, and was succeeded 
on the i6th of May 1884 by Oscar Ihemptauder, who had been 
minister of finance in the previous cabinet The new premier 
succeeded in persuading the Riksdag to pass a bill increasing 
the period of service with the colours in the army to six years and 
that in the militia to forty -two days, and as a set-off a remission 
of 30 % on the land taxes 

Influenced by the economic reaction which took place in 1879 
in consequence of the state of affairs in Germany, where Prince 
Bismarck had introduced the protectionist system, a Protect 
protectionist party had been fonned, which tried to tioaist 
gam adherents in the Riksdag It is true that m Movement 
the Riksdag of 1882 the commercial treaty wnth France was 
renewed, but since i88s fhe protectionist part\ was prepared to 
begin the combat, and a duty on corn, which had been proposed 
I in the Riksdag of the same year, was rejected by only a slight 
majority During the period of the unusually low price of com 
of 1886, which greatly affected the Swedish farmers, protection 
gamed ground to such an extent that its final triumph was 
considered as certain within a short time During the Riksdag 
of the same year, however, the premier, Themptauder, emphati- 
cally declared himself against the protectionist partv, and while 
the parties in the Second Chamber were equal in number, the 
proposed tax on corn was rejected m the First C hamlier In the 
Riksdag of 1887 there was a majority for protection in the Second 
I Chamber, and m the first the majoritv against the tax was so 
small that the tax on corn would have triumphed in a combined 
meeting of the two chambers The government, availing itself 
of Its formal right not to dissolve the chamber m which it had 
the support of a majority, therefore dissolved only the Second 
Cham^r (March 1887) 

The new Riksdag assembled in May with a free trade majority 
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m the Second Chamber, but nothing in connexion with the great 
question of customs was settled In the meantime, the powerful 
majority in the Second Chamber split into two groups — the 
new “ Landtmanna” party, which approved protection in the 
interests of agricultural classes, .and a somewhat smaller group, | 
the old “ Landtmanna part> , which favoured free trade i 

The victory of the free traders was not, however, destined to I 
be of long duration, as the protectionists obtained a majority in 
both chambers in the next Riksdag (1888) To the h irst ( hamber j 
protectionists were almost exclusively elected, and m the Second , 
all the twenty -two members for Stockholm were disqualified, 
owing to on^ of their number not having paid his taxes a fei\ j 
years previously, which prevented his being eligible Instead, ' 
then, of twenty-two free traders representing the majority of the 
Stockholm electors, twenty -two protectionists, representing the 
minority, were elected, and Stockholm was thus represented in 
the Riksdag by the choice of a minority in the capital ThiS 
singular way of electing members for the principal city in the 1 
kingdom could not fail further to irritate the parties One 
result of the Stockholm election came at a convenient time for 
the Themptauder ministry The financial affairs of the country 
were found to be m a most unsatisfactory state In spite of 
reduced expenses, a highly estimated revenue, and the contem- 
plated raising of taxes, there was a deficit, for the payment or 
discharge of which the government would be obliged to demand 
supplementary supplies The Themptauder ministry resigned 
The king retained, however, for a time several members of the 
ministry, but it was difficult to find a premier who would be 
able, during the transition from one system to another, to com- 
mand sufficient authority to control the parties At last Baron 
Gillis Bildt, who, while Swedish ambassador in Berlin, had wit- 
nessed the introduction by Prince Bismarck of the agrarian 
protectionist system in Germanv, accepted the premiership, and 
It was under his auspii es that the two chambers imposed a series 
of duties on necessaries of life The new tax( s, together with an 
in( reasc of the excise duty on spirits, soon brought a surplus into 
the state coffers At a council of state (Oct 12, 1888) the 
king declared his wishes as to the way in which this surplus 
should be used He desired that it should be applied to a fund 
for insurance and old age pensions for workmen and old people, 
to the lightening of the municipal taxes by state (ontributions 
to the schools .and workhouses, to the abolition of the land taxes 
and of the obligation of keeping a horse and man for military 
service, and, lastly, to the improvement of the shipping trade, 
but the Riksdag decided to devote it to other objects, such as 
the payment of the deficit in the budget, the building of railways 
and augmentation of their material, as well as to improvements in 
the defences of the country 

Baron Bildt resigned as soon as the new sy stem seemed settled 
making room for Baron Gustav Akei hjelm The latter, however, 

also soon resigned, and w'as succeeded on the loth of July 1891 by 
Enk Gustav Bostrom, a landed proprietor The proteitionist 
system gained in favour on the expiry of the commercual treaty 
with France in 1892, as it could now be extended to articles of 
industry Ihe elections of 1890, when the metropolis returned 
free traders and Libeials to the Second Chamber, certainly 
effected a change in the latter, as the represen tativ es of the towns 
and the old “ Landtmanna ” party joined issue and established a 
free- trade majority in the chamber, but in the combined meetings 
of the two chambers the compact protectionist majority in the 
First Chamber turned the scale The customs duties were, 
however, altered sevenal times in accordance with market prices 
and ruling circumstances Thus in 1892, when the import duty 
on unground com was reduced from 2S lod to is 5d , and that 
on ground corn from 4s 9d to 2s lod for 100 kilogrammes, the 
same duties were also retained for the following year They were 
also retained for 1894 at the request of the government, which 
desired to keep faith with their promise that while the new 
organization of the army was gomg on no increase of duties on 
the necessaries of life should take place This measure caused 
much dissatisfaction, and gave rise to a strong agrarian move- 
ment, in consequence of which the government, in the beginning j 


of 1895, before the assembling of the Riksdag, made use of its 
right of raising the two duties on corn just referred to, 3s 7d 
and 7s 2d , which were afterwards somewhat reduced as far as 
seed corn for sowing purposes was concerned 

The question of customs duties now settled, that of national 
defence was taken up afresh, and in the following year the 
government produced a complete scheme for the 
abolition of the land tax in the course of ten years, defence ^ 

m exchange for a compensation of ninety days’ drill 
for those liable to military service, proposed to retain the old 
militarv system of the country and to strengthen the defences 
of Norrland, and the government bill for a reorganization of the 
army was accepted by the Riksdag in an extraordinary session 
But it was soon perceived that the new plan was unsatisfactory 
and required recasting, upon which the minister of wivr, Baron 
Rappe, resigned, and was succeeded by Colonel von Crustebjorn, 
who immediately set to work to prepare a complete reorganiza- 
tion of the army, with an increase of the time of active service 
on the lines of general compulsory service The R iksdag of 1900, 
in addition to grants for the fortifications at Boden, in the pro- 
vince of Norrbotten, on the Russian border, and other military 
objects, voted a considerable grant for an experimental mobiliza- 
tion, which fully exposed the defects and faults of the old system 
In theRiksdag of 1901 E G Bostrom resigned, and was succeeded 
by Admiral F W von Otter, who introduced a new bill for the 
army reorganization, the most important item of which was the 
increase of the period of training to 365 days The cost m con- 
nexion with the new scheme was expected to amount to 22 millions 
of kronor 1 he Riksdag, however, did not accept the new plan 
in its full extent The time of drilling was reduced to 240 days 
for the infantry, to 300 days for the navv, while for the cavalr\ 
and artillery the time fixed was ^^65 days The plan, thus 
modified, was then accepted by the government 
After the elections in 1890, the alliance already mentioned 
between the old “ Landtmanna ” party and the representatives 
of the towns had the result that the Liberals m the 
Second Chamber, to whom the representatives of the 
towns mostlv belonged, were now in a position to 
dec ide the policy which the two united parties should follow In 
order to prevent this, it was proposed to readjust the number of 
the mfmbers of the Riksdag The question was only settled in 
1894, when a bill was passed fixing the number of the members of 
the Riksdag in the First Chamber at 150, and m the Second at 
230, of which 150 should represent the country districts and 80 
the towns The question of protection being now considered 
settled, there wius no longer any reason for the continued sepaia- 
tion of the two “ landtmanna ’ parties, who at the beginning of 
the Riksdag of 1895 joined issue and became once more a compact 
majority in the Second Chamber, as they had been up to the 
Riksdag of May 1887 Ihc influence of the country represen- 
tatives was thus re-established in the Second Chamber, but now 
the demands for the extension of the franchise came more and 
more to the front, and the premier, Bostrom, at last felt bound 
to do something to meet these demands He accordingly intro- 
duced in the Riksdag of 1896 a very moderate bill for the exten- 
sion of the franchise, which was, nevertheless, rejected by both 
chambers, all similar proposals by private members meeting the 
same fate When at last the bill for the reorganization of the 
army, together with a considerably increased taxation, was 
accepted by the Riksdag of 1901, it was generally acknowledged 
that, in return for the increased taxation, it would only be just 
to extend the right of taking part in the political life and the 
legislative work of the country to those of the population who 
hitherto had been excluded from it The government eventually 
laid a proposal for the extension of the franchise before the 
Riksdag of 1902, the chief feature of which was that the elector 
should be twenty-five years of age, and that married men over 
forty years should be entitled to two votes The Riksdag, how- 
ever, finally agreed to a proposal by Bishop Billing, a member of 
the First Chamber, that an address should be presented to the 
king asking for a full inquiry into the question of extending the 
franchise for the election of members to the Second Chamber 
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In 1897 the Riksdag had received among its members the 
first socialistic representative m the person of R H Brauting, 
the leader of the Swedish Social Democrats The 
^ovemeat Socialists, who had formerly confined their activity 
to questions affecting the working classes and their 
wages, took, however, in 1902 an active part in the agitati^in for 
the extension of the franchise Processions of many thousands 
of workmen were organized, m Stockholm and in other towns 
of the kingdom, just before the Riksdag began the discussion 
on the above-mentioned bill of the government, and when 
the bill was introduced in the chambers a general and well- 
organized strike took place and continued during the three days 
the debate on the bill lasted As this strike was of an exclu- 
sively political kind, and was intended to put pressure on the 
chambers, it was generally disapproved, and failed in its object 
The prime minister, Admiral von Otter, resigned shortly after the 
end of the session, and was succeeded by Bostrom, the ex- 
prcmier, who at the request of the king again assumed office 
The relations with Norway during King Oscar’s reign had 
great influence on political life in Sweden, and more than once it 
Relations seemed as if thv. union between the two countries was 
with on the point of being wrecked The dissensions 

Norway chiefly had their origin in the demand by Norway 

for separate consuls and foreign ministers, to which reference 
is made under Norway At last, after vain negotiations and 
discussions, the Swedish government in 1895 gave notice to 
Norway that the commercial treaty which till then had existed 
between the two countries and would lapse in July 1897 would, 
aitording to a decision in the Riksdag, cease, and as Norway at 
the time had raised the customs duties, a considerable diminution 
in the exports of Sweden to Norway took place The Swedish 
minister of foreign affairs. Count Lewenhaupt, who was 
consideitd as too friendly disposed towards the Norwegians, 
resigned, and was replaced by Count Ludvig Douglas, who 
represented the opinion of the majority in the First Chamber 
When, however, the Norwegian Storthing, for the third 
time, passed a bill for a national or “ pure ” flag, which 
King Os(ar eventuallv sanctioned. Count Douglas resigned 
in his turn and was succeeded by the Swedish minister at 
Berlin, Lagcrhcim, who managed to pilot the questions of the 
union into more quiet waters He succeeded all the better 
as the new elections to the Riksdag of 1900 showed clearly 
that the Swedish people was not inclined to follow the ultra- 
conservative or so-called “ patriotic ” party, which resulted m 
the resignation of the two leaders of that party, Professor Oscar 
Alin and Count Marschal Patrick Reutersvard as members of the 
First Chamber On the other hand, ex- Professor L Carlson, 
of the High School of Gothenburg, succeeded in forming a 
party of Liberals and Radicals to the number of about 90 
members, who, besides being in favour of the extension of the 
franc hise, advocated the full equality of Norway with Sweden 
in the management of foreign affairs (O H D ) 

The state of quietude which for some time prevailed with 
regerd to the relations with Norway was not, however, to be of 
TheDiasoiu^^^^^ duration The question of separate consuls 
Hon of the for Norway soon came up again In 1902 the 
Union with Swedish government proposed that negotiations in 
Norway matter should be opened with the Norwegian 

government, and that a joint committee, consisting of repre- 
sentatives from both countries, should be appointed to consider 
the question of a separate consular service without in any way 
interfering with the existing administration of the diplomatic 
affairs of the two countnes The result of the negotiations was 
published in a so-called “ communique,” dated the 24th of March 
1903, in which, among other thin^, it was proposed that the 
relations of the separate consuls to the joint ministry of foreign 
iffairs and the embassies should be arranged by identical laws, 
which could not be altered or repealed without the consent of 
the governments of the two countries The proposal for these 
identical laws, which the Norwegian government in May 1904 
submitted, did not meet with the approval of the Swedish 
government The latter in their reply proposed that the 


Swedish foreign minister should have such control over the 
Norwegian consuls as to prevent the latter from exceeding their 
authority ' This proposal, however, the Norwegian government 
found unacceptable, and explained that, if such control were 
insisted upon, all further negotiations would be purposeless 
They maintained that the Swedish demands were incompatible 
with the sovereignty of Norway, as the foreign minister was a 
Swede and the proposed Norwegian consular service, as a Nor- 
wegian institution, could not be placed under a foreign authority 
A new proposal by the Swedish government was likewise rejected, 
and in February 1905 the Norwegians broke off the negotiations 
Notwithstanding this an agreement did not appear to be out of 
the question All efforts to solve the consular question by itself 
had failed, but it was considered that an attempt might be made 
to establish separate consuls in combination with a joint admini- 
stration of diplomatic affairs on a full unionistic basis Crown 
Prince Gustaf, who during the illness of King Oscar was appointed 
regent, took the initiative of renewing the negotiations between 
the two countries, and on the 5th of April in a combined Swedish 
and Norwegian council of state made a proposal for a reform both 
of the administration of diplomatic affairs and of the consular 
service on the basis of full equality between the two kmgdoms, 
with the express reserv^ation, however, of a joint foreign minister 
- Swedish or Norwegian — as a condition for the existence of the 
union This proposal was approved of by the Swedish Riksdag 
on the 3rd of May 1905 In order that no obstacles should be 
placed m the way for renewed negotiations, Mr Bostrom, the 
prime minister, resigned and was succeeded by Mr Ramstedt 
Ihe proposed negotiations were not, however, renewed 
On the 23rd of May the Norwegian Storthing passed the 
government’s proposal for the establishment of separate Nor- 
wegian consuls, and as King Oscar, who again had resumed the 
reins of government, made use of his constitutional nght to veto 
the bill, the Norwegian ministry tendered their resignation The 
king, however, declared he could not now accept their resignation, 
whereupon the ministry at a sitting of the Norwegian Storthing 
on the 7th of June placed their resignation m its hands The 
Storthing thereupon unanimously adopted a resolution stating 
that, as the king had declared himself unable to form a govern- 
ment, the constitutional royal power “ ceased to be operative,” 
whereupon the ministers were requested, until further instruc- 
tions, to exercise the power vested in the king, and as King Oscar 
thus had ceased to act as “ the king of Norway,” the union with 
Sweden was in consequence dissolved 
In Sweden, where they were least of all prepared for the turn 
things had taken, the action of the Storthing created the greatest 
surprise and resentment The king solemnly pro- The First 
tested against what had taken place and summoned Extra- 
an extraordinary session of the Riksdag for the 20th ordinary 
of June to consider what measures should be taken 
with regard to the question of the union, which had 
arisen suddenly through the re\olt of the Norwegians on the 
7th of June The Riksdag declared that it was not opposed to 
negotiations being entered upon regarding the conditions for 
the dissolution of the union if the Norwegian Storthing, after 
a new election, made a proposal for the repeal of the Act 
of Union between the two countnes, or, if a proposal to this 
effect was made by Norway after the Norwegian people, 
through a plebiscite, had declared in favour of the dissolution 
of the union The Riksdag further resolved that 100 million 
kroner (about £555,000) should be held in readiness and be avail- 
able as the Riksdag might decide On the resignation of the 
Ramstedt ministry Mr Lundeberg formed a coalition ministr> 
consisting of members of the various parties in the Riksdag, 
after which the Riksdag was prorogued on the 3rd of August 
After the plebiscite in Norway on the T3th of August had 
decided in favour of the dissolution of the union, and after the 
Storthing had requested the Swedish government to The 
co-operate with it for the repeal of the Act of Union, Kariatad 
a conference of delegates from both countries was Convention 
convened at Karlst^ on the 31st of August On the 23rd 
^ For further details see Norway History 
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of September the delegates came to an agreement, the 
principal points of which were that such disputes between 
the two countries which could not be settled by direct 
diplomatic negotiations, and which did not affect the vital 
interests of either country, should be referred to the per- 
manent court of arbitration at the Hague, that on either side 
of the southern frontier a neutral zone of about fifteen kilometres 
width should be established, and that within eight months the 
fortifications within the Norwegian part of the zone should be 
destroyed Other clauses dealt with the rights of the Laplanders 
to graze tluir reindeer alternativeh in either country, and 
V, 1th the question of transport of goods ac ross the frontier b\ 
rail or other means of communication, so that the traffic should 
not be hampered by an) import or export prohibitions or 
otherwise 

From the 2nd to the igth of October the extraordinary 
Riksdag was again assembled, and eventually approved of the 
The Second arrangement come to b) the delegates at Karlstad 
Extra- With regard to the dissolution of the union as well 
ordinary as the government proposal for the repeal of 
Rikadag Union and the recognition of Norwa) 

as an independent state An alteration in the Swedish flag 
was also derided upon, by which the mark of union was 
to be replaced by an azure-blue square An offer from 
the Norwegian Storthing to elect a prince of the Swedish 
royal house as king in Norway was declined by King Oscar, 
who now on behalf of himself and his successors renounced 
the right to the Norwegian crown Mr Lundeberg, who had 
accepted office only to settle the question of the dissolution of the 
union, now resigned and was succeeded by a Liberal government 
with Mr Karl Staaff as prime minister 

The question of the extension of the franchise, which was a 
burning one, was to be the principal measure of the Staaff 
The government It brought in a bill for manhood 

Franchiee Suffrage at ele< tions for the Second Chamber, 

Queatioa together with single member constitueneies and 

election on the absolute majorit) principle Ihe bill was 
passed by the Second Chamber on the 15th of May igo6, 
b) 134 to 94 votes, but it was rejected by the First 
Chamber by 126 to 18 The latter chamber instead 

passed a bill for manhood suffrage at elections for the Second 
Chamber, on the condition that the elections for both chambers 
should take place on the basis of proportional representation 
Both chambers thereupon decided to ask the opinion of the king 
with regard to the simultaneous extension of the franchise to 
women at elections for the Second Chamber The government 
bill having, however, been passed b) the Second Chamber, the 
prime minister proposed to the king that the Riksdag should 
be dissolved and new elections for the Second Chamber take 
place in order to hear the opinion of the country, but as the king 
did not approve of this Mr Staaff and his government resigned 

A ( onservative government was then formed on the 29th of 
May by Mr Lindman, whose prmc ipal task was to find a solution 
of the suffrage question which both chambers could accept A 
government bill was introduced, proposing the settlement of the 
question on the basis of the bill corned by the First Chamber m 
the Riksdag of the preceding year A compromise, approved of 
by the government, was adopted b\ the First Chamber on the 
14th of May 1907 by no votes against 29, and in the Second 
Chamber b) 1 28 against 98 Bv this act proportional representa- 
tion was established for both chambers, together with universal 
manhood suffrage at elections for the Second Chamber, a reduc- 
tion of the qualifications for eligibility for the First Chamber 
and a reduction of the electoral term of this chamber from nine 
to six years, and finally payment of members of the First 
Chamber, who hitherto had not received any such emolument 

King Oscar II died on the gth of December 1907, smce’^el) , 
regretted b) his pieople, and was succeeded as king of Sweden by , 
his eldest son. Prince Gustaf During King Oscar’s reign many 
important s(x:ial reforms were carried out by the legislature, and 
the country developed in all directions In the Riksdag of 1884 
a new patent law was adopted, the age at which women should 


be held to attain their majority was fixed at twenty-one years, 
and the barbarous prison punishment of “ bread and water ” 
abolished In order to meet the cost of the new arm) organiza- 
tion the Riksdag of 1902 increased the revenue by progressive 
taxation, but only for one year Bills for the improvement of the 
social conditions of the people and in the interests of the working 
I classes were also passed During the five years 1884-1889 a 
I committee was cxcupied with the question of workmen’s insur- 
ance, and thrice the government made proposals for its settle- 
ment, on the last occasion adopting the principle of invalidity 
as a common basis for insurance against accidents, illness or 
old age The Riksdag, however, delayed coming to a decision, 
and contented itself by earmarking money for an insurance 
fund At last the Riksdag of 1901 accepted a bill for insurance 
against acc idents which also extended to agric ultural labourers, 
in connexion with the establishment of a state institution for 
insurance The bill for protection against accidents, as well as 
I for the limitation of working hours for women and children, was 
passed, together with one for the appointment of special factorv 
I inspectors When in 1897 King Oscar celebrated his jubilee 
of twenty-five years as king, the exhibition which had been 
organizcci in Stockholm offered a convincing proof of the 
progress the countr) had made in every direction 
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Swedish Literature 

Swedish literature, as distinguished from compositions in the 
common norraena iunga of olci Scandinavia, cannot be said to 
exist earlier than the 13th century Nor until the period of the 
I Reformation was its development in any degree rapid or copious 
I The oldest form in which Swedish exists as a written language 
(see Scandinavian Language) is the series of manuscripts 
' known as Landskapslagarne, or “ The Common Laws ” These 
are supposed to be the relics of a still earlier age, and it is hardly 
believed that we even possess the first that was put down in 
writing The most important and the most ancient of these codes 
IS the “ Elder West Gota Law,” reduced to its present form by 
the law-man Eskil about 1230 Another of great interest is 
Magnus Eriksson’s “ General Common Law,” which was written 
in 1347 These ancient codes have been collected and edited b) 
the learned jurist, K J Schlyter (1795-1888) as Corpus furts 
Sveo-Gotorum antiqui (4 vols , 1827-1869) The chief ornament 
of medieval Swedish literature is Vm stynlse kununga ok 
hofdtnga (“ On the Conduct of Kings and Princes ’ ), first printed 
by command of Gustavus II Adolphus, in 1634 The writer 
IS not known , it has been conjecturally dated 1325 It is a hand- 
book of moral and political teaching, expressed in terse and vigor- 
ous language St Bridget, or Birgitta (1303-1373), an historical 
figure of extraordinary interest, has left her name attached to 
several important religious works, in particular to a collection of 
Uppmbarelser (^ Revelations ”), in which her visions and ecstatu 
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meditations are recorded, and a version, the first into Swedish, 
of the five books of Moses This latter was undertaken, at htr 
desire, by her father-confessor Mattias (d 1350), a priest at Lin- 
koping The translation of the Bible was continued a century 
later by a monk named Johannes Budde (d 1484) 

In verse the earliest Swedish productions were probably the 
folk-song ^ The age of these, however, has been commonly 
exaggerated It is doubtful whether any still exist which are 
as old, in their present form, as the 13th century The bulk are 
now attributed to the 15th, and many are doubtless much later 
still The last, such as “ Axel cxh Valborg,” “ Liten Karin,” 

Kampen Grimborg,” and “ Habor och Signild,” deal with the 
adventures of romantic medieval romance Almost the only 
positive clue we hold to the date of these poems is the fact that 
one of the most characteristic of them, “ Engclbrekt,” was 
written by Thomas, bishop of Strengnas, who died in 1443 
Thomas, who left other poetical pieces, is usually called the 
first Swedish poet There are three rhyming chronicles in 
medieval Swedish, all anonymous 1 he earliest, Ertkskronikan^ 
is attributed to 1320, the lomance of Karl Magnus, Nya Karls- 
krofitkatiy describing the period between 1387 and 1452, which is 
sometimes added to the earlier work, dates from the middle of 
the 15th century, and the third, Sturekromkornay was probably 
written about 1500 The collection of rhymed romances which 
bears the name of Queen Euphemta's Songs must have been 
written before the death of the Norwegian queen in 1312 They 
are versions of three medieval stories taken from French and 
German sources, and dealt with the Chevalier au lion, of C hrestien 
de Troyes, with Duke Frederick of Normandy, and with Flores 
and Blancheflor They possess very slight poetic merit in the ir 
Swedish form A little later the romance of Ktng Alexander ^ 
was translated by, or at the command of. Bo Jonsson Grip, this 
is more meritorious Bishop Thomas, who died in 1443, wrote 
many political songs, and a number of narrative poems date 
from the close of the century A brilliant and pathetic relic 
of the close of the medieval period exists in the Love Letters 
addressed in 1498 by Ingrid Persdotter, a nun of Vadstena, to 
the young knight Axel Nilsson The first book printed in the 
Swedish language appeared in 1495 

The i6th century added but little to Swedish literature, and 
that little IS mostly connected with the newly-founded university 
of Upsala The Renaissance scarcely made itself felt in Scandi- 
navia, and even the Reformation failed to waken the genius of the 
country Psalms and didactic spiritual poems were the ma n 
products of Swedish letters in the 16th century Two writers, 
the brothers Petri, sons of a smith at Orebro, take an easy 
prominence in so barren a period Olaus Petri (1493-1552) and 

The Petr! (i 499 ”i 573 ) ^'^^e Carmelite monks 

^ who adopted the Lutheran doctrine while studying 
at Wittenberg, and came back to Sweden in 1518 as the apostles 
of the new faith Olaus, who is one of the noblest figures in 
Swedish annals, was of the executive rather than the meditative 
class He became chancellor to Gustavus Vasa, but his reform- 
ing zeal soon brought him into disgrace, and m 1540 he was 
condemned to death Two years later he was pardoned, and 
allowed to resume his preaching m Stockholm He found time, 
however, to write a Swedish Chronicle, which is the earliest prose 
history of Sweden, a mystery-play, Tohiae comedta, which is the 
first Swedish drama, and three psalm-books, the best known 
being published in 1530 under the title of Ndgre gudhehge 
vi'jsof Certain Divine Songs ’ ) His Chronicle was based on 
a number of sources, in the treatment of which he showed a 
diSorimmation which makes the work still useful Laurentius 
Petri, who was a man of calmer temperament, was archbishop of 
all Sweden, and edited or superintended the translation of the 

^ Skanska folkvisor, edited by E G Geijer and A A Afzelius 
(3 vols , Stockholm, 1879) 

- See Cedcrschiold, Om Ertkskronikan (1899) 

* Editions of these chronicles and romances have been issued by 
the Svenska Fornsknft ballskapct (Stockholm) Ivan Lejon- 
vxddaren (ed Stephens), Herttg Frearik af Normandte (od Ahlstrand), 
Flores och Blancheflor (ed G E Kk mining), Alexander (td Klem- 
ming), Carl Magnus (ed Klemmmg 111 Prosadtkter frdn medeltiden) 


Bible published at Upsala in 1540 He also wrote many psalms 
Laurentius Andreae, 1552, had previously prepared a translation 
of the New Testament, which appeared m 1526 He was a 
polemical writer of prominence on the side of the Reformers 
Finally, Petrus Niger (Peder Svart), bishop of Vesteras (d 1562), 
wrote a chronicle of the life of Gustavus I up to 1533, in excel- 
lent prose The same writer left unpublished a history of the 
bishops of Vesteras, his predecessors The latter half of the 
16th century is a blank in Swedi*^!! literature 

With the accession of Charles IX ,and the consequent develop- 
ment of Swedish greatness, literature began to assert itself in 
more vigorous forms The long life of the royal suraeus 
librarian, Johannes Bure or Buraeus (1568-1652), 
formed a link between the age of the Petri and that of Sejem- 
hjelm Buraeus studied all the sciences then known to mankind, 
and confounded them all in a sort of Rabbinical lultus of his 
own invention, a universal philosophy in a multitude of unread- 
able volumes ** But he was a patient antiquary, and advanced 
the knowledge of ancient Scandinavian mytholog> and language 
very considerably He awakened curiosity and roused a publii 
sympathy with letters, nor was it without significance that two 
of the greatest Swedes of the century, Gustavus Adolphus and 
the poet Stjernhjelm, were his pupils The reign of Charles IX 
saw the rise of secular drama in Sweden The first comedy was 
the Ttshe of Magnus Olai Asteropherus (d 1647), ^ coarse but 
witty piece on the storj of Pyramus and Ihisbe, acted by the 
schoolboys of the college of Arboga in 1610 This play is the 
Ralph Roister Bolster of Swedish literature A greater dramatist 
was Johannes Messenius (1579-1636), who was the son of a 
miller near Vadstena and had been carefully educated abroad b\ 
the Jesuits Being discovered plotting against the government 
during the absence of Gustavus in Russia, he was condemned to 
imprisonment for life — that is, for twentv )ears Before this 
disaster he had been professor of junsprudence in Upsala, where 
his first historical comedy Disa was performed in 1611 and the 
tragedy of Stgndl in 1612 1 he design of Messenius was to write 

the history of his country in fifty plays, he completed and pro 
duced SIX These dramas are not particularly well arranged, 
but they form a little body of theatrical literature of singular 
interest and value Messenius was a genuine poet, the Krus 
he introduces have something of the charm of the old ballads 
He wrote abundantly in prison , his magnum opus was a history of 
Sweden in Latin, but he has also left, in Swedish, two important 
rhyme-chronicles Messenius was imitated by a little crowd 
of playwrights Nikolaus Holgeri Catonius (d 1655) 'vrote a fine 
tragedy on the Trojan War, Troijenborgh, in which he excelled 
Messenius as a dramatist Andreas Prytz, who died in 1655 
bishop of Linkoping, produced several religious chronicle plays 
from Swedish history Jacobus Rondeletius (d 1662) vvrote a 
curious “ Christian tragi-comcdy ” of Judas redwivus, which 
contains some amusing scenes from dailv Swedish life Another 
good play was an anonymous Holof ernes and Judith (edited at 
Upsala, 1895, t>y O Sylwan) These plays were all acted b\ 
srhoolbo>s and universit) youths, and when the) went out of 
fashion among these classes the drama m Sweden almost entirelv 
ceased to exist Two historians of the reign of Charles IX , Erik 
Goransson Tegel (d 1636) and Aegidius Girs (d 1639), deserve 
mention The chancellor Magnus Gabriel de la Gardie (1622- 
1686) did much to promote the study of Swedish antiquities 
He founded the College of Antiquities at Upsala in 1667, 
bought back the Gothic Codex argenteus, which he presented to 
the university library^ 

The reign of Gustavus Adolphus was adorned b\ one great 
writer, the most considerable in all the early history^ of Sweden 
The title of “ the bather of Swedish poetn ” has 
been universally awarded to Goran Lilja, better ^ 

known by his adopted name of Georg Stjernhjelm {qv , 1598- 
1672) Stjernhjelm was a man of almost universal attain- 
ment, but It Is mainly in v^rse that he has left his stamp upon 

^ Selections from his writings were edited by G E Klemmmg 
(Upsala, 1883-1885) 

•' Edited for a learned society (Upsala, i886, ) by H Schuck 
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the literature of his countr> He found the language rough 
and halting, and he moulded it into perfect smoothness and 
elastidty His master, Buraeus, had written a few Swedish 
hexameters by way of experiment Stjemhjelm took the form 
and made it national 

The claim of Stjemhjelm to be the first Swedish poet may 
bs contested by a younger man, but a slightly earlier writer, 
Gustaf Rosenhane (1619-1684), who was a reformer 
omea aae quite other lines If Stjemhjelm studied 
Opitz, Rosenhane took the French poets of the Renaissance 
for his models, and in 1650 wrote a cycle of one hundred 
sonnets, the earliest in the language , these were published under 
the title I enertd in 1680 Rosenhane printed in 1658 a ‘‘ Com- 
plaint of the Swedish Language ” in thirteen hundred rattling 
rhyming lines, and in 1682 a collection of eighty songs He 
was a metrist of the artistic order, skilful, learned and unim- 
passioned His zeal for the improvement of the literature 
of his country was beyond question Most of the young poets, 
however, followed Stjemhjelm rathei than Rosenhane As 
personal frunds and pupils of the former, the brothers Colum- 
bus deserve special attention They were sons of a musician 
and poet, Jonas Columbus (i«;86-i663) Each wrote copiously 
in verse, but Johan (1640-1684), who was professor of poetry 
at Upsala, almost entirelv in Latin, while Samuel (1642-1679), 
especially m his Odae sveticae, showed himself an apt and 
fervid imitator of the Swedish hexameters of Stjemhjelm, to 
whom he was at one time secretary, and whose Hercules he 
dramatized His works were included by P Hanselli m vol 11 
of Samlade vitterhets arbeteu, &c 
Of a rhyming family of Iljarne, it is enough to mention one 
member. Urban Iljarne (1641-1724), who introduced the new 
form of classical tragedy from trance, in a species of transition 
from the masques of Stjemhjelm to the later regular rhymed 
dramas His best play was a Rostmunda Lars Johansson 
(1642-1674), who called himself ** Lucidor the Unfortunate,’^ 
has been the subjec t of a whole tissue of romance, most of which 
IS fabulous It is true, however, that he was stabbed, like 
Marlowe, in a midnight brawl at a tavern His poems were 
posthumously collected as Flowers of Helicon^ Plucked and 
Distributed on various occasions by Lucidor the Unfortunate 
'^tripped of the myth which had attracted so much attention 
to his name, Lucidor proves to be an occasional rhymester of 
a very low order Haquin Spegel (1645-1714), the famous arch- 
bishop of Upsala, wrote a long didac tic epic m alexandrines, 
God^s Labour and Rat, with an introductory ode to the Deity 
in rhymed hexameters He was also a good writer of hymns 
Another ecclesiastic, the bishop of Skara, Jesper Svedberg 
(^fi53“i735)^ wrote sacred verses, but is better remembered as 
the father of Swedenborg Peter Lagerlof (1648-1 699) cultivated 
a pastoral vein in his ingenious lyrics Elisandra and Lyctllis, 
he was professor of poetry, that is to say, of the art of writing 
Latin verses, at Upsala Olof Wexionius (1656-1690 ?) pub- 
lished his Stnne-Afvel, a collection of graceful miscellaneous 
pieces, in 1684, in an edition of only 100 copies Its existence 
was presently forgotten, and the name of Wexionius had dropped 
out of the history of literature, when Hanselli recovered a copy 
and reprinted its contents in 1863 
We have hitherto considered only the followers of Stjemhjelm, 
w e have now to speak of an important writer who followed in 
the footsteps of Rosenhane Gunno Eurelius, 
a s erna ennobled with the name of Dahlstjerna 

{q V , 1661-1709), early showed an interest in the poetry 
of Italv In 1690 he translated Guarim’s Pastor Ftdo, and 
in or just after 1697 published, in a folio volume without 
a date, his Kunga-Skald, the first original poem in ottava rtma 
produced m Swedish This is a bombastic and vainglorious 
epic in honour of Charles XI , whom Eurelius adored, it 
IS not, however, without great merits, richness of language, 
flowing metre, and the breadth of a genuine poetic enthusiasm 
He published a little collection of lamentable sonnets when his 
great master died Johan Paulinus Liljenstcdt (1655-1732), 
a Finn, was a graceful imitator of Ronsard and Guarini Johan 


Runius (1679-1713), called the “ Prince of Poets,” published a 
collection entitled Dudatniy m which there is nothing to praise, 
and with him the generation of the 17 th century closes Talent 
had been shown bv certain individuals, but no healthy school 
of Swedish poetry had been founded, and the latest imitators 
of Stjerphjelm had lost every vestige of taste and independence 

In prose the 17th century produced but little of importance 
m Sweden Gustavus Adolphus (1594-1632) was the most 
polished writer of its earlier half, and his speeches 
take an important place in the development cl the 
* language The most original mind of the next age was Olof 
Rudbeck (1630-1702), the famous author of Atland eller 
Manhem He spent nearly all his life in Upsala, building 
anatomical laboratories, conducting musical concerts, laying 
out botanical gardens, arranging medical lecture rooms — 
in a word, expending ceaseless energy on the practical 
improvement of the university He was a genius in all the 
known branches of learning, at twenty-three his physiological 
discoveries had made him famous throughout Europe His 
Atland (or Ailantika) appeared in four folio volumes, in Latin and 
Swedish, in 1675-1698, it was an attempt to summon all the 
authority of the past, all the sages of Greece and the bards of 
Iceland, to prove the inherent and indisputable greatness of the 
Swedish nation, in which the fabulous Atlantis had been at last 
discovered It was the literary expression of the majesty of 
C harles XI , and of his autocratical dreams for the destiny of 
Sweden hrom another point of view it is a monstrous hoard 
or cairn of rough-hewn antiquarian learning, now often praised, 
sometimes quoted from, and never read Olof Verelius (1618- 
1682) had led the way for Rudbeck, by his translations of 
Icelandic sagas, a work which was carried on with greater 
intelligence by Johan Penngskjold (1654-1720), the editor 
of the Hetmsknngla (i6^q), and J Hadorph (1630-1693) The 
French philosopher Descartes, who died at Christina’s court 
at Stockholm in 1650, found his chief, though posthumous, 
disciple m Andreas Rydclius (1671-1738), bishop of Lund, who 
was the master of Dalin, and thus connects us with the next 
epoch Ills chief work, Nodiga fornuftsofmngar (5 vols ) 
appeared in 1718 Charles XII , under whose special patronage 
Ry debus wrote, was himself a metaphysician and physiologist 
of merit 

A much more brilliant period followed the death of Charles 
XII The influence of France and England took the place of 
that of Germany and Ital> 1 he taste of Louis XIV , tempered 
by the study of Addison and Pope, gave its tone to the 
academital court of Queen Louise Ulrica, who founded in 
1758 the academy of literature, which developed later into the 
academy of literature, history and antiquities 

Sweden hei ame completely a slave to the periwigs of literature, 
to the unities and graces of classical France Nevertheless 
this was a period of great intellectual stimulus and activity, and 
Swedish literature took a solid shape for the first time This 
Augustan period m Sweden closed somewhat abruptly about 
1765 Two writers in verse connect it with the school of the 
preceding century Jacob Frese (1692 ?-i728 ?), a Finn, 
whose poems were published m 1726, was an elegiacal writer 
of much grace, who foreshadowed the idyllic manner of Creutz. 
Atterbom pronounces Frese the best Swedish poet between 
Stjemhjelm and Dalin Samuel von Triewald (1688-1743) 
played a very imperfect Dry den to Dalin ’s Pope He was the 
first Swedish satirist, and introduced Boileau to his countrv- 
men His Satire upon our Stupid Poets may still be read with 
entertainment ^ Both m verse and prose Olof von Dalin 
(qv , 1708-1763) takes a higher place than any 
writer since Stjemhjelm He was inspired by the * " 

study of his great English contemporaries His Swedish 
Argus (1733-1734) was modelled on Addison’s Spectator, his 
Thoughts about Critics (1736) on Pope’s Essay on Criticism, 
his Tale of a Horse on SvM^t’s Tale of a Tub Dalin’s style, 

1 The works of the chief writers between btjernhjelm and Dahn 
were edited by P Hanselli (Upsala 1856, <S.c) as Samlade vitterhets^ 
arbeten-af svenska forfattare 
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whether in prose or verse, was of a finished elegance As a 
prose writer Dahn is chiefly memorable for his History of the 
Swedish Kingdom (4 voh , 1746-1762) His great epic, Swedish 
Freedom (1742), was written in alexandrines of far greater 
smoothness and \igour than had previously been attempted 
When in 1737 the new Royal Swedish Theatre was opened, 
Dahn led the way to a new school of dramatists with his Bryn- 
hilda, a regular tragedy in the style of Cr^billon phe In his 
comedy of The Envious Man he introduced the manner of 
Moliere, or more properly that of Holberg His songs, his satires, 
his occasional pieces, without displaying any real origmahty, 
show Dalin’s tact and skill as a workman with the pen He 
stole from England and France, but with the plagiarism of a 
man of genius, and his multifarious labours raised Sweden to a 
level with the other literal y countries of Europe They formed 
a basis upon which more natumal and more scrupulous writers 
could build their various structures A foreign critic, espeeialh 
an English one, will nc\er be able to give Dalm so much credit 
as the Swedes do, but he was ccitainly an unsurpassable master 
of pa^tuhe His works were collected in 6 \ols , 1767 
The only poet of importance who contested the laurels of 
Dahn was a wornm llcdeig Charlotta Nordcnfl>cht (17 iS- 
1763) was the centre of a society which took the 
name of Tankehyggare Orden and ventured to rival 
that which QXiccn Louise Ulrica created and Dalm 
adorned Both groups were classical in taste, both worshipped 
the new lights in I'nglai d and h ranee hru Lordenflychl 
wrote with facility and grace, her collection of Iviics, The 
Sorroiving lurtledove (1743), m spite of its affectation, 
enjoyed and merited a great success, it was the expression of a 
deep and genuine sorrow — the di \th of her husband after a 
v^ery brief and happy married life It was in 1744 that she 
settled in Stockholm and opened her famous literary salon 
She was called “ The Swedish Sappho, ’ and scandal has been 
needlessly busy m giving point to the allusion It was to Fru 
Nordcnflycht’s credit that she discovered and encouraged the 
talent of two very distinguished poets younger than herself, 
Creutz and Gyllenborg, who published voluiees of poetry m 
Creutz collaboration Count Gustaf Philip Creutz (gv 
^ 1731-1785) was a Finlander who achieved an ex- 

traordinary success with his ichllic poems, and in particul r 
with the beautiful pastoral of * 1 //? och Camillay long the most 
popular of all Swedish poems His friend Count Gustaf Fredrik 
Gyllenborg (1731 1808) was a less accomplished 
y en org ciclicatc ancl touching, more rhetorical 

md artificul His epic Taget ofvtr Bull ( rhe Expedition 
icross the Belt ’ ) ( 1785 ) is an imitation, m twelve books, of 
Voltaire’s Jlenrtadc, and deals with the prowess of Charles X 
He wrote fables, allegories, sit ires, and a successful comedy of 
manners. The Swedish Fop He outlived his c hief contemporaries 
50 long that the new generation addressed him as “ Father 
Gyllenborg ” Aiideis Odd (1718-1773) wrote m 1739 the famous 
“ Song of Malcolm Sinclair,” the Suulairsvisa The writers of 
veise in this period were also exceedingly numeroi s 
In prose, as was to be expected, the first half of the i8th 
century was rich in Sweden as elsewhere The first Swedish 
novelist was Jakob Ilenrik Mork (1714-1763) His 
ronuuiecs have some likene^ss to those of Richard- 
son, they are moral, long-windcd, and slow in 
tvolutmn, but written in an exquisite style, and with much 
knowledge of human nature Adalrik och Goihilda, which 
went on appearing from 1742 to 1745, is the best known. 
It was followed, between 1748 and 1758, by Theda Jakob 
Wallenberg (1746-1778) described a voyage he took to the 
East Indies and China under the verv odd title of Min son 
pa galejan ( ^ My Son at the Galleys ’), a work full of humour 
and originality 

Johan Ihre (1707-1780), a professor at Upsala, edited the 
Codex argeniius of Ulfilas, anci produced the valuable Svenskt 
Dialect Lexicon (1766), based on an earlier learned work, the 
Dialectologia of Archbishop Erik Benzelius (d 1743) He 
settled for some time at Oxfo"d Hire’s masterpiece is the 
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Glossanum sueogothicum (1769), an historical dictionar) with 
many valuable examples from the ancient monuments of the 
language In doing this he was assisted by the labours of 
two other grammarians, Sven Hof (d 1786) and Abraham 
Sahlstedt (d 1776) The chief historians were Sven Ligerbring 
(1707-1787), author of a still valuable historv of Swecien down 
to 1457 {Svea Hikes historia, 4 vols , 1/69-1783), Olof Celsius 
(1716-1794], bishop of Lund, who wrote histones of Gustav us I 
(1746-1753) and of Erie XIV (1774), and Karl Gustaf Tessin 
(1695-1770), who wrote on politics and on aesthetics Tessin s 
Old Man's Letters to a young Prince were addressed to his pupil 
afterwards Gustav us III Count Anders Joh^m von Hopken 
(1712-1789), the friend of Louise Ulric 1 w is a master of 
rhetorical compliment in addresses and fu ural ontu^ns 

In spite of all the encouragement of ^hc coii'-i drima did 
not flcmrish in Sweden Among the tragic wri trs of the age 
we may^ mention Dahn, Gyllenborg, and Erik W range! (1686- 
1765) In comedy Rcinhold Gustaf Modec (d 1752) wrote 
three good play^ in rivalry of Holberg 

In science Linnaeus, or Karl von Linnc (1707-1778), was 
the name of greatest genius in ^he whole century but he wrote 
almost entirely m Latin The two gre it Swedish chemists, 
Torbem Olof Bergman (1735-1784) and Karl \ ilhclm ScheeF^ 
(1742-1786), flourished at this time In palholog\ a great 
name was left by Nils Ros^n von Rosciislem (1706-1773), 
in navigation by Admiral Fredrik Ilenniy (hifiman (d 
1808), in philology by Karl Aurivillius (d 1786) lint these 
and other distmguishcd savants whose names might be enume- 
rated scarcely belong to the history of Swedish literature 
The same miy be said about that marvellous and many-sided 
genius, Emanuel Swedenborg (1688-1772) who, though the 
son of a Swedish poet, preferred to prophfsv to the world m 
Latin 

What is called the Gustav nn peru d i'. si pposccl to com- 
mence with the reign of Gustavus I'l la 1771 and to close 
with the abdiea ion of Gustavus IV m 1S29 This 
period of less than forty ycirs was particulailv Qustavian 
rich m liter iry tdent, and the Ituste of the people Period 
111 literary matters widened to a remarkable extent Jour- 
nalism began to develop, the Swedish A( tdemy was founded, 
the drami first learned to flourish m St0( khuL 1, ind literature 
Ingan to tvike a c h teristic illy national sh 1,1 1 h s fruitful 

period naturally divides itself into two di\ Mons, ei^uivalent 
to the reigns of the two kings The rov al pci son igts of Sweden 
have commonly been protc ctors of litcraiurc, tluy have strangely 
often been able men of Icticrs themselves Gustavus IIJ 
(1746-1702), the founder of the Swedish A(adem\ and of the 
Swedish theatre, was himself a playwright of no me in ability 
One of his prose drimas. Sin Biahe odi Johan (t\llen^l]ernay 
held the stage for many years But lus best wnik was his 
national drima of Gui^laj I am (1783), \vrittcn by U\c kmg m 
prose, and aflerw irds versified by KelU^rcn In 1773 
king opened the national the are in SLoekhoIm, and on that 
occasion an op' ra of Thetis och I\lee was p^rfurmed, written by 
himself In 1786 Gustavms created the S \cdisli Academy, on 
the lines of the French Academy, but wi h eighteen members 
instead of forty The first list of immoi ds which included 
the sunivmrs of a previous age and su h voung celebrities 
as Kcllgrcn and Leopold, embraced ill tliat v/as most bril- 
liant m the best sueucy of Stockholm, the king himself pre- 
sided, and won the first prize fur an oruion The works of 
Gustavus III in sue volumes were printed at Stockholm in 
1802-1806 

The principal w ritcrs of the reign of Gus^ ivu> HI bear tb. 
name of the academical sehc:)ol Bu"^ Karl Mual Bellman 
{qv , 1740-1703), tlie most original and one of the 
most able of all Swedish wnters, an impiov isatore 
of the first order, had nothing academic al m his composition 
The not of his dithyrambic hymns sounded a strange note of 
nature amid the conventional music of the Gustav lans Of 
the academical poets Johan Gabriel Oxeastjema (1750-1818), 
the nephew of Gyllenborg, was a descriptive idylhst of grace 


Bellman 
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He translated Paradise Lost A writer of far more power and 
versatilit) was Johan Henrik Kellgren t; , 1751-1795), the 
leader of taste m his time He was the first wnter 
e/^ren ccntury in Sweden, and the 

second undoubtcdl> was Karl Gustaf af Leopold ^ (1756-1829), 

“ the blind seer Tiresias-Leopold,” who lived on to 
Leopold represent the old school in the midst of romantic 
times Leopold attracted the notice of Gustavus III by a 
volume of troUc Odes (1785) The king gave him a pension 
and rooms in the palace, admitting him on intimate terms 
He IV as not equal to Kellgren in general poetical ability, but he 
IS great m didactu and satiric writing He wrote a satire, the 
Enebomtad, against a certain luckless Per Enebom, and a 
classic tragedy of Virginia Gudmund Goran Adlerbeth (1751- 
1818) made translations from the classics and from the Norse, 
and was the author of a successful tragic opera, Cora och Alonzo 
(1782) Anna M ina Lenngren (1754 1^17) was a very popular 
sentimental writer of graceful domestic \crse, chiefly between 
1792 and 1708 She was less krench and more national than 
most of her contemporaries, she is a Swedish Mrs Hemans 
Much of her work appeared anon>mousl), and was generally 
attributed to her contemporaries Kellgren and Leopold 
Two writers of the academic period, besides Bellman, and a 
generation later than he, kept apart, and serv'ed to lead up to 
the romantic revival Bengt Lidner (1759 1793), 
a melincholv and proftssedh elogiacal writer, had 
analogies with No\alis He interrupted his studies at the 
universitv by a \ovagc to the East Indies, and only returned to 
Stockholm after many adventures In spite of the patronage 
of Gustavus III he continued to lead a disordered, wandering 
life, and died in povertv A short narrative poem, The Death 
ol the Counters Spastara (1783), has retained its popularity 
I idner was a genuine poet, and his lai k of durable success must 
be set down to faults of character, not to lack of inspiration 
His poems appeared in 1788 Thomas Fhorild (1759-1808) 
was a much stronger nature, and led the revolt against prevailing 
Tboriid more vigour But he is an irregular 

and inartistic versifier, and it is mainlv as a prose 
writer, and especiallv as a vciy^ original and courageous critic, 
that he is now mainlv remembered He settled in Germany 
and died as a professor in Greifswald Karl August Ehrensvard 
(1745-1800) mav be mentioned here as a critic whose aims 
somewhat resembled those of Thorild The creation of the 
Academv led to a great production of aesthetic and philosophical 
writing Among critics of taste mav be mentioned Nils Ros^n 
von Rosenstein (17^2-1824), the rhetorical bishop of Linkoping, 
Magnus Lehnbcrg (1758-1808), and Count Georg Adlersparrt 
(1760-1809) Ros^n von Rosenstein embraced the principles 
of the encyclopaedists while he was attached to the Swedish 
embassy in Paris On his return to Sw^eden he became tutor 
to the crown prince, and held in succession a number of im- 
portant offices As the first secretai*} of the Swedish Academy 
he exercised great influence over Sweclish literature and thought 
His prose writings, which include prefaces to the works of 
Kclloren and Lidner, and an eloquent argument against 
Rousseau’s theorv of the injurious influence of art and letters, 
rank with the best of the period Kellgren and I eopold were 
both of them important prose writers 

The excellent Ivrical poet Frans Mikael Franz^n {qv , 1772- 
1847) ^ belated academician Johan David Valerius (1776- 

1852) fill up the space between the Gustavian period and the 
domination of romantic ideas from Germany It 
7 kdid^^’ was Lorenzo Hammarskold (1781^-1827) who in 
1803 introduced the views of Tieck and Sc helling 
by founding the society in Upsala called “ Vitterhetens Vanner,” 
and by numerous critical essays His chief work was Svenska 
vitterheien Szi ), ahistor) of Swedish literature Hammar- 
skold’s society was succeeded in 1807 by the famous “Aurora 
forbundet,” founded by two youths of genius Per 1 
tier om Amadeus Atterbom (1790-1833) and Vilhelm ' 

Fredrik Palmblad (1788-1852) These voung men had at | 

^ His works were e litcd by C R N>blom (2 vols 1873) I 


first to endure bitter opposition and ridicule from the academic 
writers then in power, but they supported this with cheerfulness, 
and answered back in their magazines Polyfem and Fosforos 
(1810-1813) They were named ‘‘ Fosforistcma ” (^'Phos- 
phorists ”) from the latter Another principal member of the 
schooP was Karl Frederik Dahlgren {q v , 1791-1844), a 

humorist who owed much to the example of Bellman Fru Julia 
Nyberg (1785-1854), under the title of Euphrosyne, was their 
tenth Muse, and wrote agreeable lyrics Among the Phos- 
phonsts Atterbom was the man of most genius On the side 
of the Academy they were vigorously attacked by Per Adam 
Wallmark (1777-1858), to whom the> replied m a satire which 
was the joint work of several of the romanticists, MarkalVs 
Sleepless Nights One of the innovators, Atterbom, eventually 
forced the doors of the Academy itself 

In 1811 certain voung men m Stockholm founded a society 
for the elevation of society by means of the study of Scandi- 
navian antKjuity This was the Gothic Society, which 
began to issue the magazine called Iduna as its 
organ Of its patriotic editors the most prominent 
was Erik Gustaf Gcijer {qv , 1783-1847), but he was presently 
joined by a young man slightly older than himself, 

Esaias Tegncr (^ , 1782-1846), afterwards bishop of * 

Vexio, the greatest of Swedish writers Even more enthusi- 
astic than either in pushing to its last extreme the 
worship of ancient m>ths and manners was Per 
Henrik Ling (1776-1839), now better remembered as the 
father of gymnastic science than as a poet The Gothic 
Society eventually included certain younger men than 
these —Arvid August Afzelius (1785-1871), the first editor of 
the Swedish folk-songs, Gustaf Vilhelm Gumaelius (1789- 
1877), who has been somewhat pretentiously styled “The 
Swedish Walter Scott,” author of the histone al novel of Tord 
Bonde, Baron Bernhard von Beskow (qv , 1796-1868), lyrist 
and dramatist, and Karl August Nicaneier (1799-1839), a Ivnc 
po^t who approached the Phosphorists in manner The two 
great lights eif the Gothic school are Geijei, mainlv in prose, and 
Tegner, in his splendid and copious verse Johan Olof Wallin 
(1779-1839) mav be mentioned in the same category, 
although he is reallv distinct from all the schools Wa/z/n 
He WAS arehbishop of Upsala, and m 1819 he published the 
national hymn-book of Sweden, of the hymns in this collection, 
126 are written bv Wallin himself 

From 1810 to 1840 was the blossorning-time in Swedish poetry, 
and there wtre several writers of distinguished merit who could 
not be included in either of the groups enumerated 
above Second only to Tegner m genius, the brief 
life and mysterious death of Enk Johan Stagnelius (1793- 
1823) have given a romantic interest to all that is con- 
nected with his name His first publication was the epic of 
Vladimir the Great (1817), to this succeeded the romantic poem 
Blanda His singular dramas. The Bacchantes (1822), Sigurd 
Ring, which was posthumous, and The Martyrs (1821), arc 
esteemed by many ( ntics to be his most original productions 
His mystical lyrics, entitled Lil'ior i Saron{^^\ ilies in Sharon”, 
1820), and his sonnets, which are the best in Swedish, may be 
recommended as among the most delicate products of the 
Scandinavian mind Stagnelius has been (ompared, and not 
improperh , to Shelley ^ Enk Sjoberg, who called himself 
“ Vitalis ” (1794-1828), was another gifted poet 
whose career was short and wretched A volume ' 
of his poems appeared in 1820, thc^ are few in number and 
all brief His work divides itself into two classes — the one 
profoundly melancholy, the other witty or boisterous Two 
humorous poets of the same period who deserve mention are 
Johan Anders Wadman (1777-1837), an improvisatore of the 
same class as Bellman, and Christian Enk Fahlcrantz {q v , 
1790-1866) 

Among the poets who have been mentioned above, the 

^ His colltcted works were edibd by C Fichhorn (2 vols 
Stockholm 1867-1868) Several of Stagnelius' poems were trans 
latcd into English by Edmund Gosse (1886I 
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majority distinguished themselves also m prose But the 
period was not one in which Swedish prose shone with any 
special lustre The first prosaist of the time was, without 
question, the novelist, Karl Jonas Ludvig Almcjvist, 
AJmqviBt ^ 1793-1866), around whose extraordmary 

personal character and career a mythical romance has* already 
collected (see Almqvist) He was encyclopaedic in his range, 
although his stories preserve most charm, on whatever subject 
he wrote his style was always exquisite Fredrik Cederborgh 
(1784-1835) revived the comic novel in his Uno von Trasenberg 
and Ottar Trailing The historical novels of Gumaelius have 
already been alluded to Swedish history supplied themes 
for the romances of Count Per Georg Sparre (1790-1871) and 
of Gustaf Henrik Mellin (1803-1876) But all these writers 
sink before the sustained popularity of the Finnish 
Bremer* Frcdrika Bremer {qv , 1801-1865), whose 

stories reached farther into the distant provinces 
of the world of letters than the writings of any other Swede 
except Tegner She was preceded by Sofia Margareta Zelow, 
afterwards Baroness von Knorring (1797-1848), who wrote a 
long series of aristocratic novels 

A polemical writer of great talent was Magnus Jakob Crusen- 
stolpe (1795-1865), of whose work it has been said that “ it is 
not history and it is not fiction, but something brilliant between 
the one and the other ” As an historian of Swedish literature 
Per Wieselgren (1800-1877) composed a valuable work, and 
made other valuable (ontnbutions to history and bibliography 
In history we meet again with the great name of Gcijer, with 
that of Jonas Hallenberg (174^1834), and with that of Anders 
Magnus Strinnholm (1786-1862), whose labours in the field of 
Swedish history were extremely valuable Geijer and Strinn- 
holm prepared the way for the most popular of all Swedish 
historians, Anders Fr)^xdl (1795-1881), whose famous Berat- 
telser ur sv^nska htstonen appeared in parts during a space of 
nearly sixty years, and awakened a great interest in Swedish 
history and legend 

In 1850 the first poet of Sweden, without a rival, was Johan 
Ludvig Runeberg {qv , 1804-1877), whose reputation rivals 
that of fegn^r Bernhard Elis Malmstrom (1816- 
une erg vvho was a profcssor of aesthetics at the uni- 

versity of Upsala, was the author of many important books on 
artistic and literary history, notably a monograph on Franzen 
His poetry, although small in volume, gives him a place beside 
Runeberg A volume of elegies, Angelika (1840), established 
his fame, and two volumes of poems published in 1845 
1847 contain a number of ballads, romances and lyrics which 
keep their hold on Swedish literature He was an exact and 
discriminating critic and inclined to seventy in his strictures on 
the romanticists The other leading verse-writers were Karl 
Vilhelm Bottiger (1807-1878), the son-in-law and biographer 
of 1 egner, who, in addition to his lyrical poetry, chiefly of the 
sentimental kind, wrote an admirable series of monographs on 
Swedish men of letters, Johan Borjesson (1790-1866), the last 
of the Phosphorists, author of various romantic dramas, Vilhelm 
August Detlof von Braun (1813-1860), a humorous lyrist, 
“ Tabs Qualls,” whose real name was Karl Vilhelm August 
Strandberg (1818-1877), O^^car Patrick Sturzen-Becker (1811- 
1869), better known as “ Orvar Odd,” a lyrical poet who was 
also the author of a series of amusing sketches of everyday 
life, and August Teodor Blanche (1811-1868), the popular 
dramatist Blanche produced a number of farces and comedies 
which were announced as pictures from real life His pieces 
abound in comic situations, and some of them, Magister Black- 
stadius (1844), Rtka Morbror (1845), tragedi t Vimmerby 
(1848) and others, maintain their reputation Fredrik August 
Dahlgren (1816-1895) gained a great reputation as a dramatist 
by his national opera, V ermlandtngarne (1846) He is also the 
author of translations from Shakespeare and Calderon, and of 
considerable historical works Other notable plays of the period 
were the Ln Komedt of J C John (1818-1884) and the Br olio- 
pet pd Ulfdsa (1865) of Frans Hedberg (1828-1908) But 
Runeberg is the only ^eat poetic name of this period 


In prose there was not even a Runeberg The best novelist 
of the time was Emilie Flygare-Carl6n (1807-1892) The 
art was sustained by Karl Anton Wetterbergh (1804-1889), 
who called himself “ Onkel Adam,” by August Blanche the 
dramatist, and by Mane Sofie Schwartz (1819-1892) Fru 
Schwartz (nee Birat) wrote novels demonstrating the rights of 
the poor against the rich, of which The Man of Birth and the 
Woman of the People (Eng trans , 1868) is a good example 
Lars Johan Hierta (1801-1872) was the leading journalist, 
Johan Henrik Thomander, bishop of Lund (1798-1865), the 
greatest orator, Matthias Alexander C astr^n (1813-1852) a 
prominent man of science, and Karl Gustaf af Forsell (1783- 
1848) the principal statistician of this not very brilliant period 
Ellas Lonnrot {q v , 1802-1884) is distinguished as the Finnish 
professor who discovered and edited the Kalevala 

The most popular poet at the close of the 19th century was 
the patriotic Finn, Zakris Topeliiis (q v , 1818-1898) Of less im- 
portance were Karl Herman Satherberg (1812-1897), a romantic 
poet who was also a practising physician of distinction, the 
elegiac poet Johan Nybom (1815-1889), and the poet, novelet, 
and dramatist Frans Hedberg (d 1908), who in his old age 
made many concessions to the modern taste The posthumous 
poems of the bishop of Strangnas, Adam Teodor Stromberg 
(1820-1889), were collected by Wirs6n, and created some sensa- 
tion A typical academician was the poet, antiquary and con- 
noisseur, Nils Fredrik Sander (1828-1900) The improvisator 
of Gluntarne, Gunnar Wennerberg {qv , 1817-1901), survived 
as a romantic figure of the past Still older was the poetess 
Wilhelmina Nordstrom (1815-1902), long a schoolmistress in 
Finland The aesthetic critic and poet, Carl Rupert Nyblom 
(1832-1907), continued the studies, translations and original 
pieces which had created him a reputation as one of the most 
accomplished general writers of Sweden His wife, Helene 

Nyblom, was well known as a novelist A T Gellerstedt 

(b 1836), an architect of position, was known as a poet 
of small range but of very fine quality Among wnters of 
the earlier generation were Achatius Johan Kahl (1794-1888), 
the biographer of Tegn6r, Per Erik Bergfalk (1798-1890), the 
critic and supporter of Geijer, the distinguished historian and 
academician, Karl Johan Schlyter (1795-1888), and the historical 
writers, Fredrik Ferdinand Carlson (1811-1887), Vilhelm Erik 
Svedelius (1816-1889), and Martin Weibull (1835-1902) The 
I work of King Oscar II {qv) himself had given him a worthy 
place among the intellectuals of the country But the interest 
of such veteran reputations is eclipsed by the more modern 
school 

The serenity of Swedish literature was rudely shaken about 
1884 by an incursion of realism and by a stream of novel and vio- 
lent imaginative impulse The controversy between 
the old and the new schools raged so fiercely, and 
the victory has remained so obviously in the hands 
of the latter, that it is difficult, especially for a foreigner, 
to hold the balance perfectly even It will therefore be best 
in this brief sketch to say that the leader of the elder school 
was Viktor Rydberg {q v , 1828-1895), and that he was ably 
supported by Carl Snoilsky {qv , 1841-1904), who at the 
beginning of the 20th century was the principal living poet 
of the bygone generation in Sweden Snoilsky was prominent 
for the richness of his lyrical style, his cosmopolitan interests and 
his great width of culture Carl David af Wirs6n (b 1842) 
distinguished himself, and made himself \eiy unhappy, by his 
dogged resistance to every species of renaissance in Swedish 
thought, or art, or literature A man of great talent, he was a 
violent reactionary, and suffered from the consequences of an 
attitude so unpopular He found a vehicle for his criticism 
in the Post och Innkes Tidningar^ol which he was editor He 
published his Lyrical Poems in 1876, New Lyrical Poems m 
1880, Songs and Sketches in 1885 

Four influences may be mentioned as having acted upon 
young Sweden, and as having combined to release its literature 
from the old hard-bound conventions These are Fnghsh 
philosophy in the writings of Herbert Spencer, French realism 
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in the practice and the preaching of Zola, Norwegian drama 
mainly through Ibsen, and Danish criticism in the essays and 
monographs of Georg Brandes Unquestionabl> the greatest 
name in recent Swedish literature is that of Johan August 
Strindberg (y z; , b 1849) His drama of Master Oluj in 1878 
began the revolutionary movement In 1879 the success of his 
realistic novel, The Red Room, fixed universal attention upon 
his talent It was the sensation caused in 1884 by the lawsuit 
brought against Strindberg’s Married (a collection of short 
stones dealing realistically with some of the seamy sides of 
iiiarriagt) which brought to a head the rebellion against the ele- 
gant and superficial conventions which were strangling Swedish 
literature lie afironts every canon of taste, more b\ a radical 
absence, it would seem, of the sense of proportion than by any 
desire to shock His diatribes against woman suggest a touch 
of madness, and he was in fact at one time seized with an attack 
of insanity He writes like a man whose view is distorted by 
physical or mental pain His phraseology and his turns of 
invention are too empirically pseudosc u ntific for the simplicity 
of nature With all these faults, and in spite of a terrible 
vulgarit) of mind, an absence of humour, and a boundless 
confidence m the philosophy of Nietzsche, Strindberg is a writer 
of very remarkable power and unciuestionable originality His 
mind underwent singular transformations After devoting him- 
self wholly to realism of the coarsest kind, he began in 1889 his 
series of mystico-pathologH al novels about life in the archipelago 
of Stockholm This led him to a culte du moi, of which the 
strangest result was an autobiogi iphv of crude invective, 4 
FooV:> Confession (1893), the pnn^ i-g of wliK h in Swedish was 
forbidden He rapidly passed on, through books like Inferno 
(1897), dill) of a semi-lunatie, up into the sheer mysticism 
oi To Damascus (1898), where he reconciles himself at last to 
Christianity His best work is classic in its breadth of style, 
exciuisite in local colour and fidelity to the national character- 
istics of Sweden 

A curious antidote to the harsh pessimism of Strindberg 
was offered by the delicate and fantastic temperament of Ola 
Han s^ on (b i860), whose poems came prominently bcfoic the 
public in 1884, and who, in Semittva amorosa (1887), preached 
a gospel of austere self-restraint Hansson has been as ardent 
n the idolatry of woman as Strindberg has been in his hostility 
to the sex ( 3 f those who have worked side by side with Strind- 
berg, the most prominent and active was Gustaf af Geijerstaii 
(b 1858), m his lunousand severely reahstu studies of countiy 
life in his Poor People (1884) and other books In 1885 he pro- 
duced a gloomy sketch of student life at Upsala, Erik Crane, 
which made a great sensation Since then Gcijerstam has 
published more than forty volumes, and has become one of tho 
mo'.t popular wntei:^ of the north of 1 uropc A melancholy 
interest surrounds the name of Victoria Benedictsson (Ernst 
Ahlgren, 1850 1889), who committed suicide in Copenhagen 
after achieving marked success with her sketches of humble 
life in Fran Shane, and with the more ambitious works Money 
and Marianne She was perhaps the most original of the 
many women writers of mocltrn Sweden, and Money was hailed 
by Swedish critics as the most important work of fiction since 
Strindberg’s Red Room Her biography, a most affecting 
narrative, was published by Ellen Key, and her autobiography 
by Axel Lundcgird (b 1861), who, after some miscellaneous 
writing, produced in 1889 a curious novel of analysis called 
The Red Prince , and who, becoming a devout clerical, published 
a number of popular stone'' in a neo-romantic manner In 
1898-1900 he produced a historical trilogy, Struensee, tracing 
the career of the minister from his early years as a cloctor in 
Altona to his final downfall In 1904 appeared the first volume 
of a second historical trilogy, Ihe Story of Queen Philippa 
Fru Alfhild Agrcll (n6e Martin), who was born in 1849, prcxluced 
a senes of pi ly s dealing with the woman question, Rescued 
(1883) and others She also showed gr>.at ability as a novelist, 
among the best of her books being a senes of sketches of country 
life (1884-1887) An historical novelist of unequal powers, but 
great occasional merit, is Matilda Mailing, nee Kruse (b 1864), 


whose romance about Napoleon (1894) enjoyed a huge success 
Tor Hedberg (b 1861) also began as a decided realist and 
turned to a more psychological and idealist treatment of life 
His most striking work was Judas (1886), he has written some 
excellent dramas Late successes in the novel have been those 
of Hilqna Angered-Strandberg {On the Prairie, 1898) and 
Gustaf Janson {Paradise, 1900) The most remarkable of the 
novelists of the latest group is Selma Lagerlof (b 1858), who 
achieved a great success with Costa Berlings Saga in 1891- 
1892 She employs the Swedish language with an extraordinary 
richness and variety^ and stands in the front rank of Swedish 
novelists But perhaps the most cosmopolitan recent novelist 
of Sweden is Per Hallstrom (b 1866), who spent much of his 
youth in America, and appeared as an imaginative writer first 
in 1891 He has published volumes of ballads, short Dorics 
and sketches, fantastic and humoristic, all admirable in style 
His play, A Venetian Comedy, enjoyed a substantial success 
in 1904 

Among the reet nt lyri( al poets of Sweden, tlu first to adopt 
the naturalistic manner was Albert Ulrik Biath (b 1853), 
whose earliest poems appeared in 1879 rebellion against 

the sweetness of Swedish convention ho proved himself somewhat 
indifferent to beauty of form, returned to “ early national ” 
types of versification, and concentrated his attention on dismal 
and distressing conditions of life He is *i resolute, but, in his 
early volumes, harsh and roiky^ writer From 1882 onwards 
Baath was stctdily productive Karl Alfred Mclin (b 1849) 
has des( ribed in verse the life in the islands of the Stoi kholm 
archipelago Among lyrists who have attrai ted ittcntion in 
their various fields are Oskar Levertin (1862-1906) and Emil 
Kl6cn (1868-1898) Of these Levertin is the more highly 
coloured and perfumed, with an almost Oriental rid ness, 
Kl<Sen has not been surpassed in the velvety softness of Ins 
language But by far the most original and enjoyable hrical 
genius of the later period is th it of Gustaf Eroding (b t86o), 
whose collection of poems, called Guitar and Accordion, 
humorous, amatory and p ithetu , produi ed a gieat sens ition 
in 1891 Three other volumes followed in 1894, 1895 ind 
1897, each displaying to further advantage the versatility and 
sensuous splendour of Froding’s talent, as well as its somewhat 
scandawjus recklessness In 1897 he was striuk down with 
insanity, and after three months’ confinement in the asylum 
at Upsala, although he recovered his senses, all his joyousness 
and wildness had left him He became gloomily religious, 
and in a new volume of poems he denounced all that he valued 
and enjoyed before his conversion A y ounger poet is K G 
Ossian-Nilssen (b 1875), author of several volumes of 
vigorous dramatic and satiric verse 

Iho writer who was cxenising most influence m Sweden at 
the opening of the 20th century was Verner von Heidenstam 
(b 1859) He started authorship with a book of verse in 1888, 
after which time he led a reaction against realism and pessimism, 
and has turned back to a rich romantic idealism in his 
novels of (1889) and Hans ^//cwm 5 (1892), and in his 

stories (1897) of the time of Charles XII Heidenstam also 
published interesting volumes of literary crituism, and he is a 
lyrical poet of very high attainment Miss Ellen Key (b 1849), 
a secularist lecturer of great fervour, became an luthor in 
biographical and critical studies of remarkable originality 
She is distinguished from Selma Lagerlof, who is simply an 
artist, by her exercise of pure intellect, she is a moral leader j 
she has been called “ the Pallas of Sweden ” She published 
in 1897 a biography of the Swedish author, Almqvist, in 1899 
she collected her finest essays in the volume called Thought 
Pictures, in 1900 appeared, under the title Human Beings, 
studies of the Brownings and of Goethe, but the fim st of Ellen 
Key’s books is The Century of Childhood (1901), a philosophical 
survey of the progress of elementary education in the last 
hundred years She exercises a very remarkable power over the 
minds of the latest generation m Sweden A polemical essayist 
of elaborate delicacy of style is Hjalmar Soderberg (b 1869), 
who has been influenced by Strindberg and by Anatole 
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France His ironic romance, Martin Birch's Youth, created 
a sensation in 1901 Karl Johan Warburg (b 1852) has done 
good work both as an essayist and as an historian of literature 
But in this latter field b) far the most eminent recent name in 
Swedish literature is that of Professor Johan Henrik Schutk 
(b 1855), who has made great discoveries in the i6th and 17th 
centuries, and who has published, besides a good book about 
Shakespeare, studies in which a profound leammg is relieved by 
elcgamc of delivery Warburg and S(hurk have written an 
excellent history of Swedish literature down to 1888 The poet 
Levertin, who was also a distinguished critic, wrote a good book 
about the Swedish theatre Drama has rarely flourished in 
Sweden, but several of the poets mentioned above have written 
important plays, and, somewhat earlier, the socialistic problem- 
pieces of Anne Charlotte Edgrcn-Leffier, duchess of Cajanello 
(1849-1893), possessed considerable dramatic talent, working 
under a direct impulse from Ibsen, but her greatest gift was as a 
novelist The pla^s of Harald Johan Molander (1858' 1900) have 
been popular in the theatres of Sweden and Finland since his 
first success with Rococo in 1880 Altogether a remarkable 
revival of belles-lettres has taken place in Sweden after a long 
period of inertness and conventionality It is regrettable, 
for Its own sake, that the Swedish Academy, which in earlier 
generations had identified itself with the manifestations of 
original liteiar\ genius, has closed its doors to the new writers 
with an almost vindictive pertinacity 

Swedish Philoi>ophy — Swedish philosophy proper began in the 
1 7I h century with the intro luction of Cartt si inisrn The protagonist 
of thf* movement was J Bilberg (1046-1717), who, in various theses 
and discussions, cU fendtd the new ideas against the scholastic 
Anslotelianism of tlic orthodox churchmen A Rydelius (1671- 
1738) an intimate inend of Charles XII , endeavoured to find 
a common groun<l foi tht opposing schools, and the Leibmtzio 
Wolffian philosophy was maintained by N Wallcrius (i7oC>-i764) 
Towards the close of the i8th cc ntury a number of thinkers began 
to expound the philosophy of the Enlightenment under the infiucnco 
of English and French ideas — J H Kcllgrcn (1751 - 1795 ), K G 
af Lwpold (i75C)-i 829), T Thorild (i7s9 1808), K A Elircnsvard 
(i74«j 1800) while the Kanti in dialectic was worthily defended by 
D Boethius (1751-1810) whose work paved the way for a great 
ideahstic speculative movement headed by B Iloijcr (1707-1812), the 
poet PDA \tt(ibom (1790-1855), a follower of Schelhng, and 
J I Borelius (b 182^), tht grt it Swedish exponent of Hegelianism 
\11 tht ibove thinkers reflected the gentril developmtnt of 
Lurojit in tliought There exists, howtvtr, a btxly of thought 
which IS the protluet of the pecuhar genius of the Swedish people, 
namt ly, the development of the individual soul in aeeonlance witli 
a coherent social order and a strong religious spirit This Personal 
Philosophy owis its development to K J Bostrom {qv)^ and, 
though traceable ultimatel} to Seht fling’s ideilism, received its 
distinctive tharacter from the investigations of N F Biberg (T77O- 
1827) S Grubbe (1786-185:^) and E G Gcijcr {q v , 1783-1847), 
all profi ssors at Upsala Bostrom s philosophy is logically exprcsseil 
and based on the one gr< at conception of a spiritual, eternal, immiit 
able 15 eing, whose existence is absolute, above and external to the 
finib world of tim( and space It has for a long time exercised 
almost unquestioned authority over Swedish thought, religious 
iiid philosophical It is strong in its unequivocal insistence on 
personal ininty and responsibility, and in the uncompromising 
simjilieity of its fund itnc ntal principle Bostrom wrote httle, 
but his views are to be found in the works of two groups of thinkers 
The older group incliuUs S Ribbing (1816-1899), C Y Sahlin 
(b 1824), K Qaeson (1827-1859), H Edh Idt (b 1836), th< 
editor of Bostrom s work*. \ N>blacus (1821-1899) and P J H 
Ltaiider (b 1831) the younger writers, less in agreement with one 
another, but adhenng in tht mam to the same tradition, are E O 
Burman (b 1845), K R Gcijcr (b 1849), L H Aberg (1851- 
1895), F V Sch6ek (b 1853), J V A Norstrom (b 1856) of 
(lothenburg, and P E I iljeqvist (b 1865), of Lund Of these, 

Nyblaeus compiled a lucid account of Swedish philosophy from the 
b( ginning of the i8th century up to and including Bostrom, Ribbing 
{Plato<i I declnra find ^^ocratische showed how closely Swedish 

idealism IS allied to (xrtck P Wikmr (1837-1 8cS8) broki away from 
the Bostromian tradition and followed out a p ith of his own in a 
mori essditially religious spirit V Rydberg (</ e , 1828-1895) 
closely followed Bostrom, and in his numerous and varied writings 
did much to crystallize and extend the principles of idealism 
Among prominent modern writers mav also bo mentioned H Larrson 
ami A H( irlin at 1 und and \ Vannerus in Stockholm 

\uTHORiriEs —The Svecta htterata (1680) of J Schelferus (1621- 
1679) is the first serious attempt at a biblio^aphy of Swedish htera 
turc The Svenska stare och skalder (Upsala, 1841-1855) contains 
an admirable senes of portraits of Swedish wnters up to the end of | 


I the reign of Gustavus III , many of Atterbom’s judgments are 
j reversed m the Grunddragen af Svenska vitterheUns htstorta (i8()6- 
1868) of B E Malmstrom and a body of excellent criticism of the 
subsequent period was supplied by G Ljunggren m lus Svenska 
viUerhetens hafder fran Gustaf dod (1818-1819, new ed by Sonden 
III *s 1833), which remains a classic exposition of the views of tht 
romanticists The history of Swedish letters as it reflects the life of 
the nation is dealt with by C R Nyblom, Estetiska studter (Stock- 
holm 1873-1884) Among general works on the subnet sec 
H Schuck Svensk hteraturhistoria (1885, &e ) , Schuck and \\arbuig, 
Illustrerad Svensk hteratur historia (1896) H Paul, Grundrtss dtr 
germantschen Phtlologte (new ed , Strassburg, 1901, &c ) The official 
handbook of Sweden iircpared by the Swedish Central Bureau of 
Statistics for tile Pans Exlubition (Enghsh td Stockholm, 1904) 
Ph Schweitzer, Geschichte der skandinavtschen Litteratur, forming 
vol viii of Geschichte der Welt Litteratur in Einzeldarsteltungen 
(Leipzig 3 pts , 1880-1889), Oscar Levertin Svenska Gestalter 
(1904) (E G) 

SWEDENBORG (or Swedbfrc), EMANUEL (1688-1772), 
Swedish scientist, philosopher and mystic, was born at Stock- 
holm on the 29th of January 1688 His father. Dr Jesper 
Swedberg, subsequentlv professor of theology at Upsala and 
bishop of Skara, was a pious and learned man, who did not 
escape the charge of heterodoxy, seeing that he placed more 
emphasis on the cardinal virtues of faith, love and communion 
with God than on the current dogmas of the Lutheran Church 
Having completed his university course at Upsala, in 1710 
Swedenborg undertook a European tour, vusitmg England, 
Holland, Prance and Germany, studying especially natural 
philosophy and writing Latin verses, a collection of which he 
published in 1710 In 1715 he returned to Upsala, and devoted 
himself to natural scicnce and various engineering works 
From 1716 to 1718 he published a scientific periodical, called 
Daedalus hyperboreus, a record of mechanical and mathematical 
inventions and discoveries In 1716 he was introduced to 
Charles XII , who appointed him assessor-extraordinarv on the 
Swedish board of mines His reports on smelting and assaying 
were remarkable for their detail and for the comparisons drawn 
between Swedish and other methods Iwo years later he 
distinguished himself at the king’s siege of Fredenksliall b\ 
the invention of machines for the transport of boats and galle) s 
overland from Stromstadt to Iddefjord, a distance of 14 m 
The same year he published various mathematical and mechani- 
cal works At the death of Charles XII Queen Ulrica elevated 
him and his familv to the rank of nobility, by which his name 
was changed from Swedberg to Swedenborg, the en ” cor- 
responding to the German “ von ” In the Swedish House of 
Nobles his contributions to political discussion had great in- 
fluence, and he dealt with such subjects as the currency, the 
decimal system, the balance of trade and the liquor laws (where 
he was the pioneer of the Gothenburg system) with marked 
ability He strongly opposed a bill for increasing the po^^er 
of the Crown The next years were devoted to the duties and 
studies connected with his office, which involved the visitation 
of the Swedish, Saxon, Bohemian and Austrian mines In 
1724 he was offered the chair of mathematics m the universitv 
of Upsala, which he declined, on the ground that it was a 
mistake for mathematicians to be limited to theory His in- 
quiring and philosophu al mind gradualK ltd him to wider studies 
As early as 1721 he was seeking to la) the foundation of a 
scientific explanation of the universe, when he published his 
Prodromus princtpiorum rerum naturalium, and had alread3 
written his Princtpia in its first form In 1734 appeared in 
three volumes Opera phtlosophica et mineralia, the first volume 
of which (his Princtpia) contained his view of the first principles 
of the universe, a curious mechanical and geometrical theory 
of the origin of things The other volumes dealt with (a) iron 
and steel, (^) copper and brass, their smelting, conversion and 
assaying, and chemical experiments thereon 

There is no doubt that Swedenborg anticipated many scientific 
facts and positions that are usually regarded as of much more 
modern date It was only towards the end of the 19th century 
that his voluminous writings began to be properly collected and 
examined, with the result of proving that there was hardly one 
department of scientific activity in which he was not far ahead of 
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his time His work on palaeontology shows him the predecessor 
of all the Scandinavian geologists, and his contributions in this 
field alone would have been sufficient to perpetuate his fame He 
was also a great physicist and had arrived at the nebular hypo- 
thesis theory of the formation of the planets and the sun long 
before Kant and Laplace His theory of light and theory of the 
cosmic atoms were equally astonishing He wrote a lucid account 
of the phenomena of phosphorescence, and adduced a molecular 
magnetic theory which anticipated some of the chief features of 
the hypothcbis of to-day The great Ertnch chemist, Dumas, 
gives him the credit for the first attempt to establish a system 
of crystallography He was the first to employ mercury for the 
air-pump, and devised a method of determining longitude at sea 
by observations of the moon among the stars He suggested 
the use of experimental tanks for testing the powers of ship 
models, mvented an ear-trumpet for the deaf, improved the 
common house-stove of his native land, cured smoky chimneys, 
took a lively interest m machine-guns and even sketched a 
flying machine 

This flying niadnnc consisted of a light frame covered with 
strong canvas and provided with two large oars or wings moving 
on a horizontal axis, and so arranged that the upstroke met with no 
resistance while the downstroke provided the lifting power Swt den- 
borg knew tliat tlic machine would not fly, but suggested it as a 
start ind was confident that the problem would be solvcil He 
said It seems easier to bilk of such a miehine than to put it into 
actuality for it requires greater force and less weight th in exists 
in a human body 1 he science of mcchanies might pcrhajis suggest 
a means, namely a strong spiral spring It these advantages and 
requisites arc observed, perhaps m time to come some one might 
know how better to utihzc our sketch and cause some addition 
to be made so as to accomi)hsh that which wc can only suggest Yet 
there are sufficient proots and examples from nature that such 
flights can take place without danger, although when the first trials 
are m ide you may have to pay lor the experience, and not mind 
an arm or leg ' 

In 1734 he also published Prodromus philosophtae ratio- 
ctnantn de infintto et causa finalt creaiionts, which treats 
of the relation of the finite to the infinite, and of the soul to 
the body, seeking to establish a nexus in eaeh ease as a means 
of overcoming the difficulty of their relation From this time 
he applied himself to the problem of diseovering the nature of 
soul and spirit by means of anatomical studies In all his 
researches he acknowledged and contended for the existence 
and the supremacy of the spiritual and the divine He travelled 
in Germany, France and Italy, in quest of the most eminent 
teachers and the best books dealing with the human frame, 
and published, as the results of his inquiries among othtr works, 
his Oeconmma regni ammalts (London, 1740-1741) and Regnum 
antmale {ih.e Hague, 1744-1745, London, 1745) In no field were 
bwedenborg’s researcht s more noteworthy than in those of physio- 
logical science In 1901 Professor Max Neuberger of Vienna 
called attention to certain anticipations of modern views made 
by Swedenborg in relation to the functions of the brain The 
university of Vienna appealed to the Royal Swedish Academy 
for a complete issue of the scientific treatises, and this resulted 
in the formation of a committee of experts who have been 
entrusted with the task It is clear that Swedenborg showed 
(150 years before any other scientist) that the motion of the 
brain was synchronous with the respiration and not with the 
action of the heart and the circulation of the blood, a discovery 
the full bearings of which are still far from being realized He 
had arrived at the modern conception of the activity of the 
brain as the combined activity of its individual cells The cere- 
bral cortex, and, more dcfinitel), the cortical elements (nerve 
cells), formed the seat of the activity of the soul, and were ordered 
into departments according to various functions His views 
as to the physiological functions of the spinal cord are also 
in agreement with recent research, and he anticipated many 
of the pre-eminent offices of the ductless glands which students 
of the present time are only beginning to discover 

Up to middle age Swedenborg’s position was that of a scholar, 
a scientist, a practical administrator, a legislator, and a man of 
affairs But a profound change was coming over him, which 
led him to leave the domain of physical research for that of 


psychical and spiritual inquiry Neither by geometrical, nor 
physical, nor metaphysical principles had he succeeded in reach- 
ing and grasping the mfinite and the spiritual, or in elucidating 
their relation to man and man’s organism, though he had caught 
glimpses of facts and methods which he thought only required 
confirmation and development Late in life he wrote to Oetinger 
that “ he was introduced bv the Lord first into the natural 
sciences, and thus prepared, and, indeed, from the year 1710 
to 1745, when heaven was opened to him ” This latter great 
event is described by him in a letter to Ihomas Hartley, rector 
of Winwick, as the opening of his spiritual sight,” “ the mani- 
festation of the Lord to him m person,” “ his introduction 
into the spiritual world ” Before his illumination he had been 
instructed by dreams, and enjoyed extraordinary visions, and 
heard mysterious conversations According to his own account, 
the Lord filled him with His spirit to teach the doctrines of the 
New Church by the word from Himself, He commissioned him 
to do this work, opened the sight of his spirit, and so let him 
into the spiritual world, permitting him to sec the heavens and 
the hells, and to converse with angels and spirits for years, 
but he never received anything relating to the doctrines of the 
church from any angel but from the Lord alone while he was 
reading the word {True Christian Religion ^ No 779) He 
elsewhere speaks of his office as principally an opening of the 
spiritual sense of the word His friend Robsahm reports, from 
Swedenborg’s own account to him, the circuinstaiiics of the 
first extraordinary revelation of the Lord, when He appeared 
to him and said, “lam God the Lord, the Creator and Redeemer 
of the world I have chosen thee to unfold the spiritual sense 
of the Holy Scripture I will Myself dii tate to thee what thou 
shalt write ” From that time he gave up all worldly learning 
and laboured solely to expound spiritual things In the veat 
1747, to the great regret of his colleagues, he resigned his post of 
assessor of the board of mines that he might devote himself 
to his higher vo( ation, requesting only to be allowed to receive 
as a pension the half of his salary He took up afresh his study 
of Hebrew , and began his voluminous works on the interpretation 
of the Scriptures His life from 1747 was spent altern itely in 
Sweden, Holland and London, in the composition of his works 
and their publu ation, till his cieath, which took pLu e in London 
on the 29th of March 1772 lie was buried in the Swedish 
church m Print es Square, in the parish of St George s-in-the- 
kast, and on the 7th of April 1908 his remains were removed 
at the request of the Swedish government to Stex kholm 

Swtdcnborg was a man who won the respect, confidence and love 
of all who came into contact with him 1 hongh pcojili might 
disbelieve in his visions, they feared to ridicule them in his jirt since 
Those who talktd with him felt that he was tiuth itself lie n< vtr 
disputed on matters of religion, and if obliged to difend himsilf 
did it with gentloniss and in n. few words His manner ol lilt was 
simple m the extreme, his diet consisted chiefly of bre id and milk 
and large quantities of coffee He paid no att( ntion to tin distinc- 
tion of (lay and night, ind sometimes lay for days toge tin r m a tianee 
while hib servants were often distuibcd at night by heating whit he 
called his confl’cts with evil spirits But his intercourse with 
spirits was often perfectly calm, in broad daylight, and with all his 
faculties awake Three extraordinary instances are produced by 
his friends and followers in proof ot his sceiship and admission 
into the unseen world But there exists no account it hist hand 
of the exact facts, and bwedenborg s own refeience to one of these 
instances admits of another explanation than the supcrnatuial 
one Immanuel Kant was struck by them in 1703, but in i7()5, 

after further inquiries, concluded that two of them had no other 
loundation than common report {gemeine Sage) ” See Kehrbach s 
edition of Kant's Traume eines Geistersehevs (Leipzig, 1880) 

As a theologian Swedenborg never attempted to preach or to 
found a sect He believed that members of all the chuiches could 
belong to the New Church without forming a separate organization 
His theological writings roughly fall into four groups (i) beooks of 
spiritual philosophy, including The Divine Lovt and Wisdom, 
The Divine Providence, The Intercourse between the Soul and the 
Body, Conjugal Love , (2) E^iository, including Arcana Ctlestia 
(giving the spiritual sense of Genesis and Exodus), The Apocahpse 
Revealed, The Apocalypse Explained , (3) Doctrinal, including 

I he New Jerusalem and its Heavenly Doctrines, The Four Chief 
Doctrines, The Doctrine of Chanty, The True Christian Religion, 
Canons of the New Church , (4) Eschatological, including Heaven 
and Hell and The Last Judgment About forty volumes are 
available in English, and many have been translated into most 
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of the European languages as well as into Arabic, Hindi and 
Japanese 

Swedenborg's theosopluc system is most briefly and eomprehen- 
sively presented m his Divine Love and Wisdom The point 
of view fiom which Cxocl must be regarded is that of His 
being the Divine ^lan His esse is infinite love, His manifestation, 
lorm or body is infinite wisdom Divine love is the self subsisting 
life of tlic universe From God emanates a divine sphere, which 
appears in the spiritual world as a sun, and from this spinhial sun 
again proceeds the sun of the natural world Ihe spiritual sun is 
the source of love and intelligence, or life, and the natural sun 
the source of nature or the rcecptaeles of life the first is ahve, 
the second de id The two worlds of nature and spirit are perfectly 
distinct, but they are intimately related by analogous substances, 
laws and forces Each has its atmospheres, waters and earths, 
but in the one they arc natural and in the other spiritual In God 
there are three infinite and uncreated * degrees ” of being, and m 
man and all things eorrtsiionding three degrees, finite and created 
Ihcy art love, wisdom, ust , or end, cause and effect The final 
ends of all things are in the Divine Mind, the causes of all things 
in the spiritual world, and their effects in the natural world By 
31 love of each degree man comes into conjunction with them and 
the worlds of nature, spirit and God The end of creation is that 
man may have this conjunction and become the image of his Creator 
ind creation In man are two receptacles for God — the will 
for divine love and the understanding for divine wisdom — that 

love and wisdom flowing into both so that tht y become human 
Before the fall this influx was free and unhindered, and the con- 
I unci ion of man with God and the creation complete, but from 
that tim< the connexion was interrupted and God had to interpose 
by successive dispensations At last the power and influence 
)f the spirits of darkness, with whom man associates himself by 
ns sm, became so great that tin txistmet of the human race was 
lureatcned, and Jeliovah was necessitated to descend into nature 
to restore the connexion between Himself and man He could 
lot come in His unveiled divinity, for tlie hells " would have 
then pi nshed, whom he did not seek to destroy but only to subjugate 
\nothcr purpose of Jehovah’s incarnation was the manifesbition 
if Ills divine love moie fully than evtr before Swedenborg wholly 
ejiets the orthodox doctrine of atonement and the unity of God, 
IS opposed to his idea of the trinity of the church, is an essential 
eature of his teaching Another distinctive feituri is that Jehovah 
iid not go back to hi aven without having bihind him a visible rejin - 
>entative of Himself in the word of thi Scripture This word 
s an eternal incarnation, with its threefold sense— natural, spiritual, 
elestial ^nd Swedenborg is the divintly commissioned expounder 
)f this threifold sensi of tin word, and so the founder of the New 
-/hureh, the paraclete of the last dispinsation That he might 
■lerccivc and undei stand the spiritual and the celestial senses of 
ho word he enjoyed lmm^^dl ite revelation fiom the Lord, was 
idmitted into the angehc world, and had committed to him the key 
)f " eorrespondenees " with whien to unlock the divine treasuris 
)f wisdom Swedenborg claimed also to have liarnt by his admis 
.ion into the spiritual world the true sbiti s of mi n in the next hie, 
he scenery and occujiations of heaven and hell, the tiue doctrine of 
^ovidenee, the origin of evil, the sanctity mil pirintuity ot maiiiagc 
ind to havi been a witness ol the ‘ last judgmtnt, or the second 
ommg of the Lord, whiih is a contimporaiy evint ‘ All religion," 
1C said, ^ has relation to lilt , and thi life of religion is to do gixMl " 

* The kingdom of Heaven is a kingdom of usts " Ho exercised a 
'^reat mil lie nee over b 1 Colendgi , Robert and Lhzabeth Browning, 
I)oventry i^atmorc, Henry Ward Beecher and Thomas Carlyle 
\.nel the attention ot modern psychologists is now being drawn to 
ns doctrmi of the relation of the elements of thi universe to the 
nimbi ants of llu body 

Sweden borgianism as professed by Swidcnborg’s followeis is 
lased on the belief of Swedenborgs elaims to have witnessed the 
asl judgim nt or the second ad\ ent of the Lord with the maugura 
ion of the New Church, through the new system ot doctrine promul- 
gated by him and derived from the Scriptures into the true sense of 
vhich he was the first to be introduced The " doctrines " of the 
^lew Chui ch as given in the Liturgy (v\ Inch also contains the ‘ Creed 
ind ‘ Articles of Faith ") arc as follows — 

1 That there is one God in whom theie is a Divine Trinity, and 
hat Hg 1*^ the Lord Jesus Christ 

2 That a saving Aith is to believe on Him 

i That evils are to be shunned bee luse they are of the devil and 
rom the devil 

4 That good actions are to be done because they are of God and 
rom God 

5 That these arc to be done by a man as from himself , but tliat 
t ought to bo believed that they are done from the Lord with him 
nd by him 

Swedonborgians now constitute a widely spread and considerable 
ociety, with a regularly constituteil ecclesiastical organization and a 
ealous missionary activity (see New Jerusalem Church) 

See R L Taiel, Documents concerning the Life and Character of 
Swedenborg collected, translated and annotated (3 vols , Swedenborg 
society, 1875-1877),! Hyde, A Bibliography of the Works of 
"manuel Swedenborg (743 pp , Swedenborg Society) Of English 


the principal are those by J J G Wilkinson (London 1849), 
L Paxton Hood (London, 1854), Wilham White (1850, rewntten 
in 1807 and in 1808), G Trobndge (London 1907), also Emanuel 
Swedenborg the Spiritual Columbtis, a Sketch, by U S L (2nd ed 
London 1877) Someol his writings e g The Divine Providence and 
Heaven and Hell, have been published in popular editions A useful 
handbook of Swedenborg s theology is the Compendium of the Theo- 
logical Writings of Emanuel Swedenborg by the Rev Samuel Warren 
(Lxmdon 1885) Summancs of his system and writings arc given in 
all the above biographies also in Ldmund Swift Manual of the 
Doctrines of the Hew Church (London 1885), and T Parsons Out- 
lines of Swedenborg ? Religion and Philosoph\ Important critiques 
from independent points of view are The Mystic '* m R W 
Emerson s Representatxvi Men (1850), Ixant s Iruumt eines Geister- 
sehers (i7bb, the best edition by Kchrbach Leipzig 1880), J G 
Herders Emanuel Swedenborg " in his Adrastea {Werke zuy Phil 
und Gesch xii 110-125), J J von Goerres's Lmanuel Swedenborg 
seme Vtsionen und setn Verhaltmss zur Ktrche (1827), A Dorner's 
Geschichte dir protestantise hen Theologxe, pp b02“0<)7 (Munich 1867) 
See also Transactions of the International Swtdenborg Congress 
(London 1910) summarized in The New Chunh Magazine 
(August 1910) (A J G) 

SWEETBREAD, a popular term for certain glands of animals, 
particularly when used as articles of food, these are usually 
the pancreas, the stomach-sweetbread ” of butchers, and the 
thymus, or “ breast sweetbread ” Ihe term is also sometimes 
used to include the salivary and lymphatic glands (see Duct- 
less Glands, Pancreas and Lymphatic System) 

SWEET POTATO This plant, known botanieally as Ipomaea 
batatas (formerly as Convolvulus batatas)^ and a member of 
the natural order Convolvulaceae, is generally cultivated in 
most tropical countries for the sake of its tuberous root, which is 
an article of diet greatly m request It is a climbing perennial 
with entire or palmately-lobed leaves very variable in shape 
borne on slender twining stems The flowers are borne on long 
stalks in loose clusters or cymes, and have a white or rosv funnel- 
shaped corolla like that of the common bindweed of English 
hedges Ihe edible portion is the root, which dilates into 
large club-shaped masses filled with starch It is ill suited 
to the climate of the United Kingdom, but in tropical countries 
It IS as valuable as the potato is in higher latitudes The plant 
IS not knowTi in a truly wild state, nor has its origin been ascer- 
tained A de Candolle concludes that it is in all probability of 
American origin, where it has been cultivated from pre- 
historic times by the aborigines It is mentioned bv Gerard 
as the “ potato,’’ or “ potatus ” or “ potades,” in contra- 
distini tion to the “ potatoes ” of Virginia {Solatium tuberosum) 
He grew it in his garden, but the climate was not warm enough 
to allow It to flower, and in winter it perished and rotted But 
as the appellation “ common ” is applied to them the roots must 
have been introduced commonly Gerard tells us he bought 
those that he planted at “ the Exchange in London,” and he 
gives an interesting account of the uses to which thev were put, 
the manner in which they were prepared as “sweetmeats,” 
and the invigorating properties assigned to them The 
allusions m the Merry Wives of Windsor and other of Shake- 
speare’s plays in all probabilit> refer to this pi int, and not to 
what we now call the “ potato ” Ihe plants require a warm 
sunny climate long season, and a liberal supjily of water during 
the growing season For an account of the cultivation in North 
America, where large quantities are grovsn m the southern 
states, see L H Bailev, Cyclopaedia of American Horticulture 
(1902) Sir George Watt Dictionary oi the Economic Products 
of India (1890), gives an account of its cultivation in India, where 
some confusion has arisen bv the use of the name batatas for 
the yam {qv), the author suggests that the introduction of the 
! sweet potato into India is comparatively recent 

SWEET-SOP, or Sugar Apple, l^tanical name Anona squamosa j 
a small tree or shrub with thin oblong-ovate leaves, solitary 
greenish flowers and a yellowish-green fruit, like a shortened pine 
cone in shape with a tubercle corresponding to each of the 
carpels from the aggregation of which it has been formed The 
fruit IS 3 to 4 in in diameter and contains a sweet creamy- 
yellow custard-like pulp It is a native of the West Indies 
and tropical America , it is much prized as a fruit, and has been 
widely introduced into the eastern hemisphere. 
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Another Species, A mwtcala, is the sour-sop, a small ever- 
green tr(.e Ixaring a larger dark-green fruit, 6 to 8 in long 
and I to 5 lb in weight, oblong or bluntly conical m shape, 
with a rough spin\ skin and containing a soft white juicy sub- 
acid pulp with a flavour of turpentine It is a popular fruit 
in the West Indies, where it is native, and is grown with 
special tx((llen<e in Porto Rico A drink is made from the 
juice 1 reticulata is the custard apple {qv) and A palusirts, 
the alligator apple 

SWELLENDAM, a town of South Africa, Cape province, 
in the valley of the Breede River, 192 m by rail E bv S of Cape 
Town Pop (1904), 2406, of whom 1139 were white Swellen- 
dam IS one of the older Dutch settlements in the Cape, dating 
from 174s, and was named after Hendrik Swcllengrtbel (then 
governor of the (ape) and his wife, whose maiden name was 
Damme Early in 1795 the burghers of the town and district 
rose in revolt agiinst the Dutch East India Company, pro- 
claimed a “free rcpublu,” and eleettd a so-st\led national 
assembh At the same time the burghers of Graaff Reinet 
also relit lied against the Cape authorities, who were powerless 
to suppress the insurrectionary movement One of the claims 
of the free republic was “ the absolute and unconditional 
slavery of all Hottentots and Bushmen ” In September of that 
year Cape Town surrendered to the British and the “ National ” 
partv at Swellendam quieth accepted British rule 

The town is a trading rent re of some importance, and in the 
surrounding district are large sheep and ostrich farms The 
neighbourhood is noted for its abundance of everlasting flowers 

SWETCHINE, MADAME (1782-1857), Russian mystic, whose 
maiden name was Soymanof, was born in Moscow, and under 
the influence of Joseph de Maistre became a member of the 
Roman C \tholic Church in 1815 In the following year she 
settled lii Paris, where, until her death, she maintained a famous 
salon remarkable no less for its high courtesy and intellectual 
bnlliaiue than ^or its religious atmosphere 1 hough not 
physically beautiful she had a personality of rare spiritual 
charm, nurtured in the private chapel of her house lltr hus- 
band, Greneral Swctchinc, was 25 \e irs her senior Her Life and 
Works (of which the best known arc Old Age^’ and “Resigna- 
tion ’^) were published by M de Falloux (2 vols , i860), and her 
Letters b> the same editor (2 vols , 1861) 

^ See Saiiuc Henvc Nouveaux lundts \ol i , and h Schcrer, 
Etudes sur la ht^crature conteynporaine vol 1 

SWEYN I, King of Denmark ( -1014), son of Harold 

Bluetooth, the christianizer of Denmark, by his peasant mistress 
Aesa, according to the Jomsvikinga Saga, though more probably 
his mother was Queen Gunild, Harold’s consort The lad was 
a born champion and buccaneer His first military expedition, 
in alliance with the celebrated Jomsborg Viking, Palnatoke, 
was against his own father, who perislicd during the struggle 
{c 986) Six years later he conducted a large fleet of warships 
to England, which did infinite damage, but failed to capture 
London During his *ibscnce, Denmark was temporarily occu- 
pied by the S\v(dish king, Erie Sersel, on whose death (c 994) 
Swevn recovered his patrimony About the same time he 
repudiittd his first wife Gunild, daughter of duke Mieszko 
of PoUnd, and married King Eric’s widow, Sigrid This lady 
was a fanauial pagan of a disquieting strength of character 
Two viceroys, earlier wooers, were burned to death by her 
orders for their impertinence, and she refused the hand of Olaf 
Tiygvesson, king of Norwa\, rather than submit to baptism, 
whereupon the indignant monarch struck her on the mouth with 
his gauntlet and told her she was a worse pagan than any dog 
Shortly afterwards she married Sweyn, and easily persuaded her 
warlike huslxind to unite with Olaf, king of Sweden, against 
Olaf Trygvesson, who fell in the famous sea-fight off Svolde 
(1000) on the west coast of Rugen, after a heroic resistance 
immortalized bv the sagas, whereupon the confederates divided 
his kingdom b^^tw^een them After his first English expedition 
Sweyn was content to blackmail England instead of ravaging 
It, till the ruthless massacre of the Danes on St Brice’s day, 
the 3rd of November 1002, bv Ethelred the Unready (Sweyn’s 


sister was among the victims) brought the Danish king to Exeter 
(1003) During each of the following eleven years, the Danes 
materially assisted by the universal and shameless disloyalty 
of the Saxon ealdormen, systematically ravaged England, and 
from 991 to 1014 wretched land is said to have paid its 
invaders in ransoms alone £158,000 Sweyn died suddenly at 
Gainsborough on the 13th of February 1014 The data relating 
to his whole history are scanty and obscure, and his memory has 
suffered materially from the fact that the chief chroniclers of 
his deeds and misdeeds were ecclesiastics It was certainly 
unfortunate that he began life by attacking his own father 
It IS undeniable that his favourite wife was the most stiff-necked 
pagan of her day His most remarkable exploit, Svolde, was 
certainly won at the expense of Christianity, resulting, as it did, 
in the death of the saintlv Olaf Small wonder, then, if Adam 
of Bremen, and the monkish annalists who follow him, describe 
Swe\n as a grim and bloody semi-pagan, perpetually warring 
against Christian states But there is another side to the 
picture Viking though he was, Sweyn was certainly a Christian 
viking We know that he built churches, that he invited 
English bishops to settle in Denmark (notably Godibald, who 
did good work in Scania), that on his death-bed he earnestly 
commended the Christian cause to his son Canute lie was 
cruel to his enemies no doubt, but he never forgot a benefit 
Ihus he rewarded the patriotism of the Danish ladies who 
sacrifucd all their jewels to pay the heavy ransom exacted from 
him by his tap tors, the Jomsborg pirates, by enacting a law 
whereby women were henceforth to inherit landed property 
in the same way as their male relatives Of his valour as a 
captain and his ( apat ity as an administrator there can be no 
question His tomnides adored him for his liberality, and the 
frequent visits of Itclandic skaldcr to his court testify to a love 
of poetry on his part, indeed one of his own strophes has come 
down to I’s As to his personal appearance we only know that 
he had a long cleft bearcl, whence his nickname of 7 lugiskaeg or 
Inirk-Beard 

See Danmarks n^es historn Oldtidcn og den aldre nnddtlauUr 
PP 304-581 (( openh 1807-ioos) (K N H) 

SWIFT, JONATHAN (1667-1745), dean of St Patrick’s, 
Dublin, British satirist, was born at No 7 Hoey’s Court, Dublin, 
on the 30th of November 1667, a few months after the death of 
his father, Jonathan Swift (1640-1667), who married about 1664 
Abigaile Erick, of an old Leicestershire family He was taken 
over to P ngland as an infant and nursed at Whitchav cn, whence 
he returned to Ireland in his fourth year His grandfather, 
Thomas Swift, vicar of Goodrich near Ross, appears to hav e been 
a doughty member of the church militant, who lost his possessions 
by taking the losing side m the Civil War and died in 1658 before 
the Restoration could bring him redress He m irried Elizabeth, 
niece of Sir Erasmus Dry den, the poet’s grandfather Hence 
the familiarity of the poet’s well-known “ cooIing-card ’’ to the 
budding genius of his kinsman Jonathan “Cousin Swift, you 
w ill never be a poet ” The young J onathan was educated mainly 
at the charges of his uncle (lodwin, a Tipperary official, who was 
thought to dole out his help in a somewhat grudging manner 
In fact the apparently prosperous relative was the victim of 
unfortunate speculations, and vhose rather to be reproached with 
avarice than with imprudence The youth was resentful of 
what he regarded as curmudgeonly treatment, a bitterness 
became ingrained and began to corrode his whole nature, and 
although he came in time to grasp the real state of the case he 
never mentioned his uncle with kindness or regard At six he 
went to Kilkenny School, where Congreve was a schoolfellow, at 
fourteen he entered pensioner at Trinity College, Dublin, where 
he seems to have neglected his opportunities He was referred 
in natural philosophy, including mathematics, and obtained his 
degree only by a special but by no means infrequent act of indul- 
gence The patronage of his uncle galled him he was dull and 
unhappy We find m Swift few signs of precocious genius 
As with Goldsmith and so many other men who have become 
artists of the pen, college proved a stepmother to him 

In 1688 the rich uncle, whose supposed riches had dwindled 
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so much that at his death he was almost insolvent, died, having 
decayed, it would seem, not less in mind than m body and estate, 
and Swift sought counsel of his mother at Leicester After a 
brief residence with his mother, who was needlessly alarmed at 
the idea of her son falling a victim to some casual coquette. 
Swift towards the close of 1689 entered upon an engagement as 
secretary to Sir William Temple, whose wife (Dorothy Osborne) 
was distantly related to Mrs Swift It was at Moor Park, near 
Farnham, the residence to which Temple had retired to cultivate 
apricots after the rapid decline of his influence during the critical 
period of Charles II ’s reign (1679-1681), that Swift’s acquaint- 
ance with Esther Johnson, the “ Stella ” of the famous Journaly 
was begun Stella’s mother was living at Moor Park, as servant 
or dame de compagnte of Temple’s strong-minded sister. Lady 
Giflard Swift was twenty-two and Esther eight years old at the 
time, and a curious friendship sprang up between them He 
taught the little girl how to write and gave her advice in reading 
On his arrival at Moor Park, Swift was, m his own words, a raw, 
inexperienced youth, and his duties were merely those of account- 
keeper and amanuensis his ability gradually won him the con- 
fidence of his emplo\ er, and he was entrusted with some impor- 
tant missions He was introduced to William III during that 
monarch’s visit to Sir William’s, and on one occasion accompanied 
the king in his walks round the grounds In 1693 Temple sent 
him to try and convince the king of the inevitable necessity of 
triennial parliaments William remained unconvinced and Swift’s 
vanity received a useful lesson The king had previously taught 
him “ how to cut asparagus after the Dutch fashion ” Next 
vear, however, Swift (who had in the meantime obtained the 
degree of M A ad eutidem at Oxford) quitted Temple, who had, he 
considered, delayed too long m obtaining him preferment A 
c ertificate of conduct while under Temple’s roof was required by 
all the Irish bishops he consulted before they would proceed 
in the matter of his ordination, and after five months’ delay 
caused by wounded pride, Swift had to kiss the rod and solicit in 
obsequious terms the favour of a testimonial from his discarded 
patron Forgiveness was easv to a man of Temple’s elevation and 
temperament, and he not only despatched the necessary recom- 
mendation but added a personal request which obtained for Swift 
the small prebend of Kilroot near Belfast (January 1695), where 
the new incumbent carried on a premature flirtation with a Miss 
Jane Waring, whom he called Varina ” In the spring of 
1696 he asked the reluctant Varina to wait until he was in a 
position to marry Just four years later he wrote to her in terms 
of such calculated harshness and imposed such conditions as to 
make further intercourse virtually impossible 

In the meantime he had grown tired of Irish life and was glad 
to accept Temple’s proposal for his return to Moor Park, where 
ho continued until Temple’s death in January 1699 During 
this period he wrote much and burned most of what he had written 
He read and learned even more than he wrote Moor Park took 
him away from brooding and glooming in Ireland and brought 
him into the corridor of contemporary history, an intimate 
acquaintance with which became the chief passion of Swift’s 
life His Pindaric Odes, written at this period or earlier, in the 
manner of Cowley, indicate the rudiments of a real satirist, but a 
satirist struggling with a most uncongenial form of expression 
Of more importance was his first essay in satiric prose which 
arose directly from the position which he occupied as domestic 
author in the Temple household Sir William had in 1602 pub- 
lished his Essay upon Ancient and Modern Learmngy transplant- 
ing to England a controversy begun in Prance by Fontenelle 
Incidentally Temple had cited the letters of Phalaris as evidence 
of the superiority of the Ancients over the Moderns Temple’s 
praise of Phalaris led to an Oxford edition of the Epistles nomin- 
ally edited by Charles Boyle While this was preparing, William 
\\ otton, in 1694, wrote his Reflections upon Ancient and Modern 
1 earning, traversing Temple’s general conclusions Swift’s 
Battle of the Books was written in 1697 expressly to refute this 
Boyle’s Vindication and Bentley’s refutation of the authenticity 
of Phalaris came later Swift’s aim was limited to co-operation 
m what was then deemed the well-deserved putting down of 


225 

Bentley by Boyle, with a view to which he represented Bentley 
and Wotton as the representatives of modem pedantry, trans- 
fixed by Boyle in a suit of armour given him by the gods as the 
representative of the “ two noblest of things, sweetness and 
light ” The satire remained unpublished until 1704, when it 
was issued along with 7 he I ale of a Tub Next year Wotton 
declared that Swift had borrowed his Combat des Itvres from the 
Hisiotre poetique de la guerre nouvellement dedarSe entre les 
anciens et les modernes (Pans, 1688) He might have denved 
the idea of a battle from the P rench title, but the resemblances 
and parallels between the two books are slight Swift was 
manifestly extremely imperfectly acquainted with the facts of 
the case at issue Such data as he displays may well have been 
derived from no authority more recondite than Temple’s own 
essay 

In addition to £100, Temple left to Swift the trust and profit 
of publishing his posthumous writings Five volumes appeared 
m 1700, 1703 and 1709 The resulting profit was small, and 
Swift’s editorial duties brought him into acrimonious relation 
with Lady Giflard T he dedication to King William was to have 
procured Swift an English prebend, but this miscarried owing 
to the negligence or indifference of Henry Sidney, earl of Romney 
Swift then accepted an offer from Lord Berkeley, who m the 
summer of 1699 appointed one of the lords justices of Ireland 
Swift was to be his chaplain and secretary, but upon reaching 
Ireland Berkeley gave the secretaryship to a Mr Bushe, who had 
persuaded him that it was an unfit post for a clergyman The 
rich deanery of Derry then became vacant and Swift applied 
for It The secretary had already accepted a bribe, but Swift 
was informed that he might still have the place for £1000 
With bitter indignation Swift denounced the simony and threw 
up his chaplaincy, but he was ultimately reconciled to Berkeley 
by the presentation to the rectory of Agher in Meath with the 
united vicarages of Laracor and Rathbeggan, to which was 
added the prebend of Dunlavin in St Patrick’s — the total value 
being about £230 a year He was now often in Dublin, at most 
twenty miles distant, and through Lady Berkeley and her 
daughters he became the familiar and chartered satirist of the 
fashionable society there At Laracor, near Trim, Swift rebuilt 
the parsonage, made a fish-pond, and planted a garden with 
poplars and willows, bordering a canal His congregation con- 
sisted of about fifteen persons, “ most of them gentle and all of 
them simple ” He read pravers on Wednesdays and Fridays 
to himself and his clerk, beginning the exhortation “ Dearly 
beloved Roger, the Scripture moveth you and me in sundry 
places ” But he soon began to grow tired of Ireland again and 
to pay visits in Leicester and London The author of the 
Tale of a Tub, which he had had by him since 1696 or 1698, must 
have felt conscious of powers capable of far mort effective 
exercise than reading-desk or pulpit at Laracor could supply, 
and his resolution to exchange divinity for politics must appear 
fully justified by the result The Discourse on the Dissensions 
in Athens and Rome (September 1701), written to repel the tactics 
of the Tory commons in iheir attack on the Partition Treaties 
“ without humour and without satire,” and intended as a dissua- 
sive from the pending impeachment of Somers, Orford, Halifax 
and Portland, received the honour, extraordinary for the maiden 
publication of a young politician, of being generally attnbuted 
to Somers himself or to Burnet, the latter of whom found a public 
disavowal necessary In April or May 1704 appeared a more 
remarkable work Clearness, cogency, masculine simplicity of 
diction, are conspicuous in the pamphlet, but true creative power 
told the Tale of a Tub “ Good God * what a genius I had when 
I wrote that book ' ” was his own exclamation m his latter years 
It IS, indeed, if not the most amusing of Swift’s satirical works, 
the most strikingly original, and the one in which the compass 
of his powers is most fully displayed In his kindred productions 
he relies mainlv upon a single element of the humorous — logical 
sequence and unruffled gravity bridling in an otherwise frantic 
absurdity, and investing it with an air of sense In the Tale of a 
Tub he lashes out m all directions The humour, if less cogent 
and cumulative, is richer and more varied, the invention, too, 
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IS more daringly original and more completely out of the reach 
of ordinary facultiet) I he supernatural coats and the quintes- 
sential loaf may be paralleled but cannot be surpassed , and the 
book IS throughout a mine of suggestiveness, as, for example, 
m the anticipation of Carlyle’s clothes philosophy within the 
compiass of a few lines At the same time it wants unity and 
coherence, it attains no conclusion, and the author abuses his 
digressive method of composition and his convenient fiction of 
hiatuses in the original manuscript The charges it occasioned 
of profanity and irreverence were natural, but groundless There 
IS nothing in the book inconsistent with Swift’s professed and 
real character as a sturdy Church of England parson, who 
accepted the doctrines of his Church as an essential constituent 
of the social order around him, battled for them with the fidelity 
of a soldier defending his colours, and held it no part of his duty 
to understand, interpret, or assimilate them 

In February 1701 Swift took his D D degree at Dublin, and 
before the close of the year he had taken a step destined to 
exercise a most important influence on his life, by inviting two 
ladies to Laracor Esther, daughter of a merchant named Edward 
Johnson, a dependant, and legatee to a small amount, of Sir 
William Temple’s (bom m March 1680), whose acquaintance h( 
had made at Moor Park in 1689, whom he has immortalized 
as Stella,” ^ came over with her companion Rebecca Dingle\ , 
a poor relative of the Temple family, and was soon permanently 
domiciled in his neighbourhood 1 he melancholy tale of Swift s 
attachment will be more conveniently narrated in another place, 
and is only alluded to here for the sake of chronology Mean- 
while the sphere of his intimacies was rapidly widening He had 
been in England for three years together, 1701 to 1704, and 
counted Pope, Steele and Addison among his friends The 
success of his pamphlet gained him ready access to all Whig 
circles, but already his confidence in that party was shaken, and 
he was beginning to meditate that change of sides which has 
drawn down upon him so much but such unjustifiable obloquy 
1 he true state of the case may easily be collected from his next 
publications — The Sentiments of a Church of England Man, and 
On the Reasonableness of a Test (1708) The vital differences 
among the friends of the Hanover succession were not political, 
but ecclesiastical From this point of view Swift’s sympathies 
were entirely with the Tones As a minister of the C hurch he felt 
his duty and his interest equally concerned in the support of her 
cause, nor could he fail to discover the inevitable tendency of 
Whig doctrines, whatever caresses individual Whigs might 
bestow on individual clergymen, to abase the Establishment as a 
corporation He sincerely believed that the ultimate purpose 
of freethinkers was to escape from moral restraints, and he had 
an unreasomng antipathy to Scotch Presbyterians and English 
Dissenters If Whiggism could be proved to entail Dissent, he 
was prepared to abandon it One of his pamphlets, written 
about this time, contains his recipe for the promotion of religion, 
and IS of itself a sufficient testimony to the extreme materialism 
of his views Censorships and penalties are among the means 
he recommends His pen was exerted to better purpose in the 
most consummate example of his irony, the Argument to prove 
that the Abolishing of Christianity in England may, as things now 
stand, he attended with some Inconvemenctes (1708) About this 
time, too (November 1707), he produced his best narrative poem, 
Bauas and Philemon, while the next few months witnessed one 
of the most amusing hoaxes ever perpetrated against the quackery 
of astrologers In his Almanac for 1707 a Protestant alarmist 
and plot vaticinator sUkd John Partridge warned customers 
against rivals and impostors This notice attracted Swift’s 
attention, and in January 1708 he issued Predictions for the 
EnsmngY ear, by Isaac Btekerstaff ,*^ to prevent the People 
of England being imposed upon by Vulgar Almanac Makers ” 
In this brochure he predicts solemnly that on the 29th of March 

1 The name Stella ** is simply a translation of Esther Swift 
may have learned that Esther means “ star ” from the Elementa 
linguae perstcae of John Greaves or from some Persian scholar, 
but he IS more hkcly to have seen the etymology in the form given 
from Jewish sources in Buxtorf's Lexicon, where tho interpretation 
takes the more suggestive form ** Stella Veneris 


at II o^clock at night Partridge, the almanac maker, should 
infallibly die of a raging fever On the 30th of March he issued 
a letter confirming Partridge’s sad fate Grub Street elegies 
on the almanac maker were hawked about London Partridge 
was widely deplored m obituary notices and his name was struck 
off the jolls at Stationers’ Hall The poor man was obliged to 
issue a special almanac to assure his clients and the public that 
he was not dead he was fatuous enough to add that he was not 
only alive at the time of wnting,but that he was also demonstrably 
alive on the day when the knave Bickers taff (a name borrowed 
by Swift from a sign m Long Acre) asserted that he died of fever 
This elicited Swift’s most amusing Vindication of Isaac Bicker- 
staff Esq m April 1 709 The laughter thus provoked extinguished 
the Predictions for three years, and in 1715 Partridge died in 
fact, but the episode left a permanent trace in classic literature, 
for when in 1709 Steele was to start the Tatler, it occurred to 
him that he could secure the public ear in no surer way than by 
adopting the name of Bickerstaff 
From February 1708 to April 1709 Swift was in London, 
urging upon the Godolphin administration the claims of the 
Irish clergy to the firstfruits and twentieths (“ Queen Anne’s 
Bounty ”), which brought in about £2500 a year, already granted 
to their brethren m England - His having been selected for 
such a commission shows that he was not yet regarded as a 
deserter from tlie Whigs, although the ill success of his represen- 
tations probably helped to make him one By November 1710 
he was again domiciled m London, and writing his Journal to 
Stella, that unique exemplar of a giant’s playfulness, “ which was 
written for one person’s private pleasure and has had indestruc- 
tible attractiveness for every one since ” In the first pages of this 
marvellously minute record of a busy life we find him depicting 
the decline of Whig credit and complaining of the ( old rei eption 
accorded him by Godolphin, whose penetration Jiad doubtless 
detected the precanousness of his allegiance Within a few 
weeks he had become the lampooner of the fallen treasurer, the 
bosom friend of Oxfoid and Bolingbroke, and the writer of the 
Examiner, a journal established as the exponent of Tory views 
(November 1710) He was now a power in the state, the intimate 
friend and recognized equal of the first writers of the day, the 
associate of ministers on a footing of perfect cordiality and 
farnilidirity We were determined to have you,” said Boling- 
broke to him afterwards, “ >011 were the only one we were afraid 
of ” He gained his point respecting the Irish endowments, and, 
by his own account, his credit procured the fortune of more th in 
forty deserving or undeserving clients 1 he envious but graphic 
description of his demeanour conveyed to us by Bishop Kennet 
attests the real dignity of his positum no less than the airs he 
thought fit to assume in consequence The cheerful, almost 
jovial, tone of his letters to Stella evinces his full (ontentment, 
nor was he one to be moved to gratitude for small mercies He 
had it, m fact, fully in his own power to determine his relations 
with the ministry, and he would be satisfied with nothing short 
of familiar and ostentatious eejuahty His advent marks a new 
era m English political life, the age of public opinion, created 
indeed by the circumstances of the time, but powerfully fostrred 
and accelerated by him By a strange but not infrequent irony 
of fate the mo'-t imperious and despotic spirit of his day laboured 
to enthrone a power which, had he himself been in authority, he 
would have utterly detested and despised For a brief time he 
seemed to resume the whole power of the English press in his 
own pen and to guide public opinion as he would His services 
to his party as writer of the Examiner, which he quitted in Jul\ 
1711, were even surpassed by those which he rendered as the 
author of telling pamphlets, among which The Conduct of the 
Allies and of the Late Ministry, in beginning and carrying on the 
Present War, and Remarks on the Barrier Treaty (November and 
December 17 ii) hold the first rank In truth, however, he was 
lifted by the wave he seemed to command Surfeited with glory, 
* The grant of the firstfruits was to be made contingent on t 
concession from the Irish clergy in the shape of the abolition of the 
sacramental test This Swift would not agree to He ultimately 
won his point from Harley, and his success narks his open rupture 
with the Whigs 
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which It began, after Malplaquet, to think might be purchased at ] 
too heavy a cost, the nation wanted a convenient excuse for 
relinquishing a burdensome war, which the great military genius 
of the age was suspected of prolonging to fill his pockets The 
Whigs had been long in office The High Church party had 
derived great strength from the Sachevcrell trial Swift did 
not bring about the revolution with which, notwithstanding, he 
associated his name There seems no reason to suppose that he 
was consulted respecting the great Tory strokes of the creation 
of the twelve new peers and the dismissal of Marlborough (Decem- 
ber 17 1 1), but they would hardly have been ventured upon if 
1 he Conduct of the Allies and the Examiners had not prepared the 
way A scanely less important service was rendered to the 
ministry by his Letter to the October Club, artfully composed to 
soothe the impatience of Harley’s extreme followers He had 
evciy claim to the highest preferment that ministers could 
give him, but his own pride and prejudice m high places stood 
in his way 

Generous men like Oxford and Bolingbroke cannot have been 
unwilling to reward so serviceable a friend, especially when their 
own interest lay in keeping him in England Harley by this 
time was losing mfluenc c and was becoming chronically incapable 
of any sustained effort Swift was naturally a little sore at seeing 
the see of Hereford slipping through his fingers He had already 
lost Waterford owing to the prejudice against making the author 
of the 7 ale of a Tub a bisl op, and he still had formidable antagon- 
ists in the an hbishop of York, whom he had scandalized, and the 
duchess of bomerset, whom he had satirized Anne was particu- 
larly amenable to the influence of priestly and female favourites, 
and it must be considered a proof of the strong interest made for 
Swift that she was eventually persuaded to appoint him to the 
deanery of St Patrick’s, Dublin, vacant by the removal of Bishop 
Sterne to Dromore it is to his honour that he never speaks of 
the queen with resentment or bitterness In June 1713 he set 
out to take possession of his dignity, and encountered a very cold 
reception from the Dublin public The dissensions between the 
chiefs of his party speedily recalled him to England He found 
affairs in a desperate condition Ihe queen’s demise was 
evidently at hand, and the same instinctive good sense which 
had ranged the nation on the side of the lories, when Tories 
alone could terminate a fatiguing war, rendered it Whig when 
Tones manifestly could not be trusted to maintim the Protestant 
succession In any event the occupants of oflice could merely 
have had the choiceof risking their heads in an attempt to exclude 
the elector of Hanover, or of waiting p«iticntly till he should come 
and eject them from their posts, yet they might have remained 
formidable could they have remamed united To the indignation 
with whi< h he regarded Oxford’s refusal to advance him in the 
peerage the active St John added an old disgust at the treasurer s 
pedantic and dilatory formalism, as well a >his evident propensity , 
while leaving his colleague the fatigues, to engross for himself the 
chief credit of the administration Their schemes of policy 
diverged as widely as their characters Bolingbroke’s brain 
teemed with the wildest plans, whic h Oxford might have more 
eftectually discountenanced had he been prepared with anything 
in their place Swift’s endeavours after an accommodation 
were as fruitless as unremitting IIis mortification was little 
likely to temper the habitual virulence of his pen, which rarely 
produced anything more acrimonious than the attacks he at this 
period directed against Burnet and his former friend Steele 
One of his pamphlets against the latter. The Public Spirit 0} the 
Whigs bet forth in their Generous Encouragement of the Author of 
the Crisii (1714), was near involving him in a prosecution, some 
invectives against the Scottish peers having proved so exasper- 
ating to Argyll and others that they repaired to the queen to 
demand the punishment of the author, of whose identity there 
could be no doubt, although, like all Swift’s writings, except the 
Proposal for the Extension of Religion, the pamphlet had been 
published anonymously The immediate withdrawal of the 
offensive passage, and a sham prosecution instituted against 
the printer, extneated Swift from his danger 

Meanwhile the crisis had arrived, and the discord of Oxford 
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] and Bolingbroke had become patent to all the nation Fore- 
seeing, as is probable, the impending fall of the former, S\Mft 
retiree! to Upper Letcombe, in Berkshire, and there spent some 
weeks in the strictest seclusion This leisure was occupied m 
the composition of his remarkable pamphlet. Some Tree Thoughh 
on the Present State of Affatrb, which inclicates his complete 
conversion to the bold policy of Bolingbroke The utter ex( lu- 
sion of Whigs as well as Dissenters from office, the remodelling 
of the army, the imposition of the most rigid restraints on the 
heir to the throne — such were the measures which, by recom- 
mending, Swift tacitly admitted to be necessary to the triumph 
of his party If he were serious, it tan only be said that the 
desperation of his circumstances had momentarily troubled the 
lucidity of his understanding , if the pamphlet were merely 
intended as a feeler after public opinion, it is surprising that he 
did not perceive how irretrievably he was ruining his friends in 
the eyes of all moderate men Bolingbroke’s daring spirit, 
however, ret oiled from no extreme, and, fortunately for Swift, 
he added so rnut h of his own to the latter’s MS that the produc- 
tion was first delayed and then, upon the news of Anne’s death, 
immediately suppressed This incident but just anticipated 
the revolution which, after Bolingbroke had enjoyed a three 
davs’ triumph over Oxford, drove him into exile and prostrated 
his party, but enabled Swift to perform the noblest action of 
his life Almost the first acts of Bolingbroke’s ephemeral 
premiership were to order him a thousand pounds from the 
exchequer and despatch him the most flattenng invitations 
The same post brought a letter from Oxford, soliciting Swift’s 
company m his retirement, and, to the latter’s immortal honour, 
he hesitated not an instant m preferring the solace of his friend 
to the offers of St John When, a few days afterwards, Oxford 
was m prison and in danger of his life, Swift begged to share his 
captivity, and it was only on the offer being declined that he 
finally directed his steps towards Ireland, where he was very ill 
received The draft on the exchequer was intercepted by the 
queen s death 

These four busy years of Swift’s London life had not been 
entirely engrossed by politics hirst as the associate of Steele, 
with whom he quarrelled, and of Addison, whose esteem for him 
survived all differences, afterwards as the intimate comrade of 
Pope and Arbuthnot, the friend of Congreve and Atterbury, 
Parnell and Gay, he entered deeply into the literary life of the 
period He was treasurer and a leading member of the Brothers, 
a society of wits and statesmen which recalls the days of Horace 
and Maecenas He promoted the subscription for Pope’s Homer, 
contributed some numbers to the Taller, Spectator, and Intelh- 
ginar, and joined with Pope and Arbuthnot m establishing the 
binblcrus Club, writing Martinus Scriblerus^ his share in which 
Ltui have been but small, as well as John Bull, where the ihapter 
recommending the ediu ation of all bluc-cyed childrt n in depravity 
for the public good must surely be his His miscellanies, in 
some of which his satire made the nearest approach perhaps ever 
made to the methods of physical force, such as A Meditation upon 
a Broomstick, and the poems Sid Hamet^s Rod, The City Shower, 
The Windsor Prophecy, The Prediction of Merlin, and The 
History of 1 anbrugh s House, belong to this period A more 
laboured work, his Proposal for Correcting, Improving and Ascer- 
taining the English Tongue (1712), m a letter to Harley, suggest- 
ing the regulation of the English language by an ac^emy, is 
chiefly remarkable as a proof of the deference paid to French 
taste by the most original English w ntcr of his day His History 
of the Four Last Years of the Reign of Queen Anne is not on a level 
with his other political writings To sum up the incidents of 
this eventful period of his life, it was during it that he lost his 
mother, always loved and dutifully honoured, by death, his 
sister had been estranged from him some years before b> an 
imprudent marriage, which, though making her a liberal allow- 
ance, he never forgave 

The change from London to Dublm can seldom be an agreeable 
one To Swift it meant for the time the fall from umque 
authority to absolute insignificance All share in the adminis- 
tration of even Irish affairs was denied him, every poiiiiciaa 
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shunned him, and his society hardly included a single author or 
wit He “ continued in the greatest privacy ” and “ began to 
think of death ” At a later period he talked of “ dying of rage, 
like a poisoned rat in a hole ”, for some time, however, he was 
buoved up by fctble hopes of a restoration to England So late 
as 1726 he was in England making overtures to Walpole, but he 
had no claim on ministerial goodwill, and as an opponent he had 
by that time done his worst By an especial cruelty of fate, 
what should have been the comfort became the bane of his 
existence We have already mentioned his invitation of Esther 
Johnson and Mrs Dingley to Ireland Both before and after his 
elevation to the deanery of St Patrick’s these ladies continued 
to reside near him, and superintended his household during his 
absence in London He had offered no obstacle in 1704 to a 
match proposed for Stella to Dr William Tisdall of Dublin, and, 
with his evident delight in the society of the dark-haired, bright- 
eyed, witty bcautv— a model, if we may take his word, of all that 
woman should be — it seemed unaccountable that he did not 
secure it to himself by the expedient of matrimony A consti- 
tutional infirmity has been suggested as the reason, and the (on- 
jecturc derives support from several peculiarities in his writings 
But, whatever the cause, his conduct proved none the less the 
fatal embitterment of his life and Stella’s and yet another’s 
He had always been unluckv in his relations with the fair 
sex In 1695 he had idealized “ Varina ” Varina was avenged 
by Vanessa, who pursued Swift to far other purpose Fsther 
Vanhomrigh (b Feb 14, 1690), the daughter of a Dublin 
merchant of Dutch origin, who died in 1703 leaving £16,000, 
had become known to S^\lft at the height of his political influ- 
ence He lodged close to her mother, was introduced to the family 
by Sir A Fountaine, in 1708, and became an intimate of the 
house Vanessa insensibly became his pupil, and he insensibly 
became the object of her impassioned affection Her letters 
reveal a spirit full of ardour and enthusiasm, and warped by that 
perverse bent which leads so manv women to prefer a tyrant to 
a companion Swift, on the other hand, was devoid of passion 
Of friendship, even of tender regard, he was fully capable, but 
not of love The spiritual realm, whether m divine or earthlv 
things, was a region closed to him, where he had never set foot 
As a friend he must have greatly preferred Stella to Vanessa 
Marriage was out of the question with him, and, judged in the 
light of Stella’s dignity and womanliness, this ardent and un- 
reasoning display of passion was beyond comprehension But 
Vanessa assailed him on a very weak side The strongest of all 
his instincts was the thirst for imperious domination Vanessa 
hugged the fetters to which Stella merely submitted Flattered to 
excess by her surrender, yet conscious of his binding obligations 
and his real preference, he could neither discard the one beauty 
nor desert the other It is humiliating to human strength and 
consoling to human weakness to find the Titan behaving like 
the least resolute of mortals, seeking refuge in temporizing, in 
evasion, in fortuitous circumstance He no doubt trusted that 
his removal to Dublin would bring relief, but here again his evil 
star interposed Vane ssa’s mother died (1714), and she followed 
him to Ireland, taking up her abode at Celbridge within ten miles 
of Dublin Unable to marry Stella without destroying Vanessa, 
or to openly welcome Vanessa without destroying Stella, he was 
thus involved in the most miserable embarrassment, he continued 
to temporize Had the solution of marriage been open Stella 
would undoubtedly have been Swift’s choice Some mysterious 
obstacle intervened It was rumoured at the time that Stella 
was the natural daughter of Temple, and Swift himself at times 
seems to have been doubtful as to his own paternity There is 
naturally no evidence for such reports, which may have been 
fabrications of the anli -deanery faction in Dublin From the 
same source sprang the report of Swift's mamage to Stella by 
Bishop Ashe in the deanery garden at Clogher in the summer 
of 1716 The ceremony, it is suggested, may have been extorted 
by the jealousy of Stella and have been accompanied by the 
express condition on Swift’s side that the mamage was never 
to be avowed The evidence is by no means complete and has 
never been exhaustively reviewed John Lyon, Swift’s constant 


attendant from 1735 onwards, disbelieved the story It was 
accepted by the early biographers, Deane Swift, Orrery, Delany 
and Sheridan, also by Johnson, Scott, Dr Garnett, Craik, Dr 
Bernard and others The arguments against the marriage were 
first marshalled by Monck Mason in his History of St Patrick's, 
and the conjecture, though plausible, has failed to convince 
Forster, Stephen, Aitken, Hill, Lane, Poole and Churton Collins 
Never more than a nominal wife at most, the unfortunate Stella 
commonly passed for his mistress till the day of her death (in her 
will she writes herself spinster), bearing her doom with uncom- 
plaining resignation, and consoled in some degree bv unquestion- 
able proofs of the permanence of his love, if his feeling for her 
deserves the name Meanwhile his efforts were directed to soothe 
Miss Vanhomrigh, to whom he addressed Cadenus [Decanus'] and 
Vanessa, the history of their attachment and the best example 
of his serious poetry, and for whom he sought to provide honour- 
ably m marriage, without cither succeeding in his immediate aim 
or in thereby opening her eyes to the hopelessness of her passion 
In 1720, on what occasion is uncertain, he begin to piy her 
regular visits Sir Walter Scott found the Abbey garden at 
C elbridge still full of laurels, several of which she was accustomed 
to plant whenever she expected Swift, and the table at w hic h the\ 
had been used to sit was still shown But the catastrophe of 
her tragedy was at hand Worn out with his evasions, she at 
last (1723) took the desperate step of writing to Stella, or, accord- 
ing to another account, to Swift himself, demanding to know the 
nature of the connexion wuth him, and this terminated the melan- 
choly history as with a clap of thunder Stella sent her rival s 
letter to Swift, and retired to a friend’s house vSwift rode down 
to Marley Abbey with a teriiblc countenance, petrified Vanessa 
by his frown, and departed without a word, flinging down a 
packet which onl) contained her own letter to Stella Vanessa 
died within a few weeks She left the poem and c orrespondence 
for publication The former appeared immediately, the latter 
was suppressed until it was published by Sir Walter Scott 
Five years afterwards Stella followed Vanessa to the gra\e 
The grief which the gradual deca\ of her health evidentlv occa- 
sioned Swift IS sufficient proof of the sincentv of his attachment, 
as he understood it It is a just remark of Thackeray’s that he 
everywhere half-consciously recognizes her as his better angel, 
and dwells on her wit and her tenderness with a fondness he 
never exhibits for any other topic On the 28th of January 1728, 
she died, and her wretched lover sat down the same night to 
record her virtues in language of unsurpassed simplicity, but 
to us who know the story more significantly for what it conceals 
than for what it tells A lock of her hair is preserved, with the 
inscription in Swift’s handwriting, most affecting in its apparent 
cynicism, ‘ Only a woman’s hair ’ ” “ Only a woman’s hair,” 

comments Thackerav, only love, only fidelity, purity, inno- 
cence, beauty, only the tenderest heart in the world stricken 
and wounded, and passed awa> out of reach of pangs of hope 
deferred, love insulted and pitiless desertion, only that lock of 
hair left, and memory, and remorse, for the guilty, lonely wretch, 
shuddering over the grave of his victim ” The more unanswer- 
able this tremendous indictment appears upon the evidence the 
greater the probability that the evidence is incomplete Tout 
comprendre e'est tout pardonner 

Between the death of Vanessa and the death of Stella came the 
greatest political and the greatest literary triumph of Swift’s 
life He had fled to Ireland a bioken man, to all appearance 
politically extinct, a few years were to raise him once more to 
the summit of popularity, though power was for ever denied 
him Consciously or unconsciously he first taught the Irish 
to rely upon themselves and for many generations his name was 
the most universally popular in the country With his fierce 
hatred of what he recognized as injustice, it was impossible that 
he should not feel exasperated at the gross misgovemment of 
Ireland for the supposed benefit of England, the systematic 
exclusion of Irishmen from places of honour and profit, the 
spoliation of the country by absentee landlords, the deliberate 
discouragement of Irish trade and manufactures An Irish 
patriot in the strict sense of the term he was not, he was proud 
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of being an Englishman, who had been accidentally “ dropped 
m Ireland ”, he looked upon the mdigenous population as 
conquered savages, but his pride and sense of equity alike re- 
volted against the stay-at-home Englishmen’s contemptuous 
treatment of their own garrison, and he delighted m finding 
a point in which the triumphant faction was still vulnerable 
His Proposal for the Universal Use of Irish Manufactures ^ pub- 
lished anonymously in 1720, urging the Irish to disuse English 
goods, became the subject of a prosecution, which at length had 
to be dropped A greater opportunity was at hand One of 
the chief wants of Ireland in that da\, and for manv a day 
afterwards, was that of small currency adapted to the daily 
transactions of life Questions of coinage occupy a large part 
of the correspondence of the primate, Archbishop Boulter, 
whose anxiety to deal rightly with the matter is evidently very 
real and conscientious There is no reason to think that the 
English mmistry wished otherwise, but secret influences were 
at work, and a patent for supplying Ireland with a coinage of 
copper halfpence was accorded to William Wood on such terms 
that the profit accruing from the difference btt^veen the intrmsic 
and the nominal value of the coins, about 40 %, was mainly 
divided between him and George I ’s favourite due hess of Kend il, 
by whose influence Wood had obtained the privilege Swift 
now had his opportunity, and the famous six letters signed 
M B Drapier (April to Dec 1724) soon set Ireland in a flame 
Every effort was used to discover, or rather to obtain legal 
evidence against, the author, whom, Walpole was assured, it 
would then have taken ten thousand men to apprehend None 
could be procured, the public passion swept everything before 
it, the patent was cancelled, Wood was compensated by a 
pension. Swift was raised to a height of popularity which he 
retained for the rest of his life, and the only real sufferers were 
the Irish people, who lost a convenience so badly needed that 
they might well have afforded to connive at Wood’s illicit profits 
Perhaps, however, it was worth while to teach the English 
ministry that not evtrvthing could be done in Ireland Swift’s 
pamphlets, w^-itten in a style mote lc\el with the popular 
intelligence than evtn his owm oidinar\ manner, are models 
alike to the tontroversialist who aids a good cause and to him 
who is burdened with a bad one The former may profit by the 
study of his marvellous lucidity and vehemence, the latter by 
his sublime audacity in exaggeration and the sophistry with 
which he involves the innocent halfpence m the obloquy of the 
nefarious patentee 

The noise of the Drapier Letters had hardly died away when 
Swift acquired a more durable glorN In the publication of Travels 
Into Several Remote Nations of the WPrld, m four parts By Lemuel 
Gulliver, first a surgeon and then a captain of several ships 
(Benjamin Motto, October 1726) I he first hint came to him 
at the meetings of the Scriblerus Club m 1714, and the work was 
well advancccl, it would seem, by 1720 Allusions show that 
it was circulated privately for a considerable period before its 
actual (anonvmous) publication, on the 28th of October 1726 
Pope arranged that Erasmus Lewis should act as literary agent 
in negotiating the manuscript Swift was afraid of the recep- 
tion the book would meet with, especialK in political circles 
The keenness of the satire on courts, parties and statesmen cer- 
tainly suggests that it was planned while Swift’s disappoint- 
ments as a public man were still rankling and recent It is 
Swift’s peculiar good fortune that his book can dispense with 
the interpretation of which it is nevertheless susceptible, and 
may be equallv enjoyed whether its inner meaning is appre- 
hended or not It IS so true, so entirelv based upon the fat ts of 
human nature, that the question what particular class of persons 
supplied the author with his examples of folly or misdoing, 
however interesting to the commentator, may be neglected by 
the reader It is also fortunate for him that in three parts out 
of the four he should have entirely missed “ the chief end I 
propose to myself, to vex the world rather than divert it ” The 
world, which perhaps ought to have been vexed, chose rather 
to be diverted, and the great satirist literally strains his power 
ut pueris placeat Few books have added so much to the 


innocent mirth of mankind as the first two parts of Gulliv er, the 
misanthropy is quite overpowered by the fun The third part, 
equally masterly in composition, is less felicitous in invention, 
and in the fourth Swift has indeed carried out his design of 
vexing the world at his own cost Human nature indignantly 
rejects her portrait in the Yahoo as a gross libel, and the protest 
is fully warranted An intelligence from a superior sphere, 
bound on a voyage to the earth, might actually have obtained 
a fair idea of average humanity by a preliminary call at Lilliput 
or Brobdingnag, but not from a visit to the Yahoos While 
Gidltver is infinitely the most famous and popular of Swift’s 
works. It exhibits no greater powers of mind than many others 
The secret of success, here as elsewhere, is the writer’s marvel- 
lous imperturbability in paradox, his teeming imagination and 
his rigid logic Grant his premises, and all the rest follows, his 
world may be turned topsy-turvy, but the relative situation of 
Its contents is unchanged The laborious attempts that have 
been made, particularly m Germany, to affiliate the Travels 
only serve to bring Swift’s essential originality into stronger 
relief He had naturally read Lucian and Rabelais — possibly 
Crusoe and the Arabian Nights He had read as a young man 
the lunary^ adventure of Bishop Wilkins, Bishop Godwin and 
Cyrano de Bergerac He had read contemporary accounts 
of Peter the Wild Boy, the History of Sevarambes by D’Alais 
(1677) Foligny’s Journey of Jacques Sadeut to Australia 
(1693) He may have read Joshua Barnes’s description of a 
race of ‘ Pygmies ’ in his Gerama of 1675 He copied the 
account of the storm in the second voyage almost literally from 
Sturmv ’s Compleat Manner Travellers’ tales were deliberately 
embalmed by bwifl in the amber of his irony Something 
similar w^as attempted by Raspe in his Munchausen sixty years 
later 

Swift’s grave humour and power of enforcing momentous 
truth by ludicrous exaggeration were next displayed in his 
Modest Proposal for Preventing the Children of Poor People 
from being a Burden to their Parents or the Country, by fattening 
and eating them (1729), a parallel to the Argument against 
Abolishing Christianity, and as great a masterpiece of tragic 
as the latter is of comic irony The Directions to Servants 
(first published in 1745) m like manner deriv e their o\ erpowering 
(omu force from the imperturbable solemnity with which all 
the misdemeanours that domestics can commit are enjoined 
upon them as duties The power of minute observation dis- 
play td lb most remarkable, as also in Polite Conversation (written 
in 1731, published in 1738), a surprising assemblage of the 
vulgarities and trivialities current in ordinary talk As in 
the Directions, the satire, though cutting, is good-natured, and 
tnc piece shows more animal spirits than usual m Swift’s latter 
years It was a last flash of gaiety The attacks of giddiness 
and deafness to which he had always been liable increased upon 
him Already in 17^1 he complains that the buzzing in his ears 
discomerts and confounds him After the Directions he writes 
little bevond occasional verses, not seldom indecent and com- 
monly trivial He sought refuge from inferior society often 
in nonsense, occasionally in obscenity An exception must be 
made in the case of the delightful Hamilton's Bawn, and still 
more of the verses on his own death (1731), one of the most 
pow^erful and also one of the saddest of his poems In The 
Legion Club of 1736 he composed the fiercest of all his verse 
satires He hateci the Irish parliament for its lethargy and the 
Irish bishops for their interference He fiercely opposed Arch- 
bishop Boulter’s plans for the reform of the Irish currency, but 
admitted that hib real objection was sentiment il the coins 
should be struck as well as circulated in Ireland His exertions 
m repressing robbery and mendicancy were strenuous and 
successful His popularity remained as great as ever (he 
received the freedom of Dublin in 1729), and, when he was 
menaced b\ the bully Bettesworth, Dublin rose as one man to 
defend him He governed his cathedral with great stnetness 
and conscientiousness, and for vears after Stella’s death con- 
tinued to hold a miniatuie court at the deanery But his 
failings of mind were exacerbated by his bodily infirmities, hi 
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grew more and more whimsical and capricious, morbidly sus- 
picious and morbidly parsimonious, old friends were estranged 
or removed by death, and new friends did not come forward 
in their place For many years, nevertheless, he maintained 
a correspondence with Pope and Bolingbroke, and with Arbuth^ 
not and Gay until their deaths, with such warmth as to prove 
that an ill opinion of mankind had not made him a misanthrope, 
and that human affection and sympathy were still very necessary 
to him The letters become scarcer and scarcer with the decay 
of his faculties, at last, in 1740, comes one to his kind niece, 
Mrs Whiteway, of heartrending pathos — 

" I have been very miserable all night, and to day extremely d af 
and full of pain 1 am so stupid and contounded that I cannot 
express the mortification I am under both of body and nund All 
i can say is that I am not in torture, but 1 daily and hourly expect 
it Pray let me know how vour health is and your familv I hardly 
understand one woui 1 write I am sure my days will be very 
few, few and miserable thev must be 1 am for those few days 
yours entirely — Jonath\n Swift 

" If I do not blunder it is Saturday July 20 1740 
If I live till Monday 1 shall hope to see you perhaps for the 
last timi " 

At count book entries continue until 1742 

In Man h 1742 it was necessar\ to appoint guardians of Swift’s 
person and estate In September of the same year his physical 
malady reached a crisis, from which he emerged a helpless wreck, 
with faculties paralysed rather than destroyed — He never 
talked nonsense or said a foolish thing ’ The particulars of 
his case have been investigated by Dr Bucknill and Sir William 
Wilde, who have proved that he suffered from nothing that could 
be called mental derangement until the ** lahynnthinc vertigo ” 
from which he had suffered all his life, and which he erroneously 
attributed to a surfeit of fruit, produced paralysis, “ a symptom 
of which was the not uncommon one of aphasia, or the auto- 
matic uttcrante of words ungoverned by intention As a con- 
sequence of that paralysis, but not before, the brain, alrt idy 
weakened by senile decay, at length gave way, and Swift sank 
into the dementia which preceded his death ” In other words 
he retained his reason until in his 74th year he was struck down 
by a new disease m the form of a localized left-sided apoplexy or 
cerebral softening Aphasia due to the local trouble and general 
decay then progressed rapidly together, and even then at 76, two 
more }ears were still to elapse before he exchanged the sleep 
of idiocy for the sleep of death ” The scene t lostd on the T9th 
of October 1745 With what he himself described as a satiric 
touch, his fortune was bequeathed to foUnd a hospital for idiots 
and lunatics, now an important institution, as it was in many 
respects a pioneer bequest He was interred in his cathedral 
at midnight on the 22nd of Ottober, in the same coffin as Stella, 
with the epitaph, written by himself, “ Hic depositum est 
corpus Jonathan Swift, STP, hujus ecclesiae cathedralis 
decani, ubi saeva mdignatio corultcnus larerare nequit Abi, 
viator, et imitarc, si poteris, strenuum pro virili libertatis 
vindiccm ” 

The stress which Swift thus laid upon his character as an 
assertor of liberty has hardly been ratified bv pc)st#rit>, which 
has apparently neglected the patriot for the genius and the wit 
Not unreasonably, for if half his patriotism sprang from an 
instinctive hatred of oppression, the other half was disappointed 
egotism He utterly lacked the ideal aspiration which the 
patriot should possess • his hatred of villany was far more intense 
than his love of virtue The same cramping realism clings to 
him everywhere beyond the domain of politics — in his religion, 
in his fancies, m his affections At the same time, it is the secret 
of his wonderful concentration of power he realizes everything 
With such intensity that he c'annot fail to be impressive Except 
m his unsuccessful essay in histor)% he never, after the mistake 
of his first pindanc attempts, strays beyond his sphere, never 
attempts what he is not qualified to do, and never fails to do 
It His writings have not one litcrarv fault except their occa- 
sional l(X)seness of grammar and their frequent indecency Within 
certain limits, his imagination and invention are as active as 
those of the most creati\e poets As a master of humour, 
ironv and invective he has no superior, his reasoning powers 


are no less remarkable within their range, but he never gets 
beyond the range of an advocate Few men of so much mental 
force have had so little genius for speculation, and he is con- 
stantly dominated by fierce instincts which he mistakes for 
reasons As a man the leading note of his character is the same 
— strength without elevation His master passion is imperious 
pnde — the lust of despotic dominion He would have his 
superiority acknowledged, and cared little for the rest Place 
and profit were comparatively indifferent to him, he declares 
that he never received a farthing for any of his works except 
Gulliver's Travels, and that only by Pope’s management, and 
he had so little regard for litcrar) fame that he put his name to 
only one of his writings Contemptuous of the opinion of his 
fellows, he hid his virtues, paraded his faults, affected some 
failings from which he was really exempt, and, since his munifi- 
cent charity could not be concealed from the recipients, 
laboured to spoil it h) gratuitous surliness Judged In some 
passages of his life he would appear a heartless egotist, and yet 
he was capable of the sinccrcst friendship and could never 
dispense with human sympathy Thus an object of pity as well 
as awe, he is the most tragic figure in our literature — the only 
man of his age who c ould be c onceivcd as affording a groundwork 
for one of the creations of Shakespeare “ To think of him ” 
says Thackeray, is like thinking of the rum of a great empire ” 
Nothing finer or truer could be said 

Swift inoculated the Scriblerus Club with his own hatred of 
pedantry, cant and circumlocution His own prose is the ai me 
of incisive force and directness He uses the vernacular with 
an economy which no other English writer has rivalled There 
IS a masculinity about his phrases which makes him as clear 
to the humblest capac ity as they are capable of being made to 
anyone Ironist as he is, there is no writer that ever wrote 
whose meaning is more absolutclv unmistakable He is the 
grand master of the order of plain speech His influence, which 
grew during the i8th centurv in spite of the depreciation of 
Dr Johnson, has shared m the eclipse of the Queen Anne wits 
which began about the time of Jeffrey Yet as the author of 
Gulliver he is still read all over the world, while m England 
disciple ship to Swift is recognized as one of the surest passports 
to a prose style Among thc^se upon whom Swift’s influence 
has b«en most discernible may be mentioned Chesterfield, 
Smollett, Cobbett, Hazlitt, Scott, Borrow, Newman, Belloc 

Authoritiks -Among the authorities for Swift's life the first 
place is still oi course otcupiccl b\ his own writings cspccidllv the 
fragment of autobiography now at Trinity College Hublin, and his 
Correspondence which still awaits an authontitive cinnotat<.d 
edition The most important portion is contained in the Journal 
to Stella Twenty-five of those letter-* on Swift's death became the 
property of Dr I.yon Hawkesworth bought them for his 1760 
edition of the and eventually gave them to the British 

Museum Forty additional letters were published by Dean Swift 
m 1768 (of these only No i survives in the British Museum) 
Sheridan brought out the complete Journal in 1784 in a mangled 
form but the text has as far as possible been restored by modern 
editors such as Forster Rylands and Aitken A full annotited 
edition IS in course of preparation by H Spencer Scott The Vanessa 
correspondence was used by Sheridan, but first published in full 
by Sir W liter Scott, and Swift’s letters to his friend Knightley 
Chetwode of Woodbrook between 1714 and 1731 over fifty in 
number, were first issued bv Dr Birkbcck Hill in 1899 The more 
or loss contemporary li\ os of Swift most of which contain a certain 
amount of apocrypha are those of Lord Orrery (1751), Dr Delany’s 
Observations on Orrery (175^), Dean Swifts Lssay the Life 

of Swift (1755) j and Thomas Shendan’sLi/e (of 1785) r)r Hawkes- 
worth in the life prefixed to his edition of the Works in 1755 adds 
little of importance Dr Johnson's Life is marred by manifest 
prejudice Dr Birrett produced an Essay upon the Early Life 
of some value (in 1808) Six years later came the useful biography 
of Sir Walter Scott and (in 1819) appeared the elaborate Life by 
W Monck Mason in the form of an appendix to his ponderous 
History of St Patrick's A new epoch of investigation was inaugu- 
rated by John Forster who began a new scrutiny of the accumulated 
material and published his first volume m 1875 Invaluable in 
many respects, it exhibited the process as wc 11 as the result of bio- 
graphy and never got beyond 1711 The I tfe by Sir Henry Craik 
(1882 and reissues) now holds the field Valuable monographs 
have been produced by Sir Leslie Stephen (‘ Men of Letters and 
the Memoirs in the Diet Nat Btog), by Thacktray in his English 
Humourists, by W R Wilde in his Closing Years of Dean Suift's 
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Life by Lecky in his Leaders of Public Opinion by G P Moriarty 
] Churton dollins (1893) Max Simon (1893) Hennette Cordelet 
(1907) and Sophie Shilleto Smith (1910) The anecdotes of Swift 
related in Spence Laetitia Pilkington, Wilson's Smftiana Delany’s 
Autobiography, &c , though often amusing, can hardly be accepted 
as authentic 

The collective editions of Dr Hawkesworth (various issues, x 755- 
1779), T Sheridan (1785) John Nichols (1801, 1804 i8o8>, Scott 
(1814 and 1821) and Roscoe (2 vols 1849) have been in most 
respects superseded by the edition in Bohn's Standard Library in 
fourteen volumes (including the two subsequently issued volumes 
of Poems) (1897-1910) .arranged as follows I Biog Introduction 
by W E H Lecky, Tale of a Tub. Battle of the Books. Critical 
hssay upon the Faculties of the Mini y The Bicker staff Pamphlets &c , 
ed Temple Scott II Journal to Stella ed F Ryland (two por- 
traits of Stella) III and IV Writings on Religion and the Church, 
cd Temple Scott V Historical and Political Tracts — English 

c<l Temple Scott VI Historical and Political Tracts — Irish, ed 
Temple Scott VII The DrapiePs Letters ed Temple Scott 
VIII and XI Literary Essays including Gulliver* s Travels (ed 
O R Dennib) , A Proposal for Correcting, Improving and Ascertain- 
ing the En^ish Tongue^ Hints towards an Essay on Conversation, 
Character y Directions to Servants y and Autobiographical Fragment, 
ed Temple Scott IX Contributions to the Examiner Tatler 
spectator, &c ed Temple Scott X Historical Writings, including 
the Four La^it Years, Abstract of English History, and Remarks on 
Burnet ed Temple Scott XI I Essays on the Portraits &c 
Bibliography by W Spencer Jackson and Index Twelve por- 
traits of Swift are included in the work in addition to two portraits 
of Stella and one of Vanessa XI 11 and XIV Poems, ed W 
Ernst Browning 

Translations and editions of Gulliver's Travels have been numerous 
" Valuable Notes for a Bibliography of Swift ' were published by 
Dr S Line Poole in The Bibliographer (November 1884) 

(R G , T Se ) 

SWIFT, a bird so called from the extreme speed of its flight, 
which apparently exceeds that of any other British species, 
the Hirundo apus of Linnaeus and Cypselus apus or muranus 
of modern ornithologists Swifts were formerly associated 
with swallows (ffv) in classification, but whilst the latter are 
true Passeres, it is now established that swifts are Coraciiform 
birds (see Birds) and the sub-order Cypselt has been formed 
to include them and their nearest allies, the humming-bird >» 
The four toes are all directed forwards, whereas in the Passeres 
the hallux is directed backwards and by opposing the other 
three makes the foot a grasping organ In the swifts, moreover, 
the middle and outer digits have only three joints and the 
metatarsi and even the toes may be feathered Swifts are 
divided into three sub-families Macropterygtnae, the true 
swifts of tropical Asia, which form a nest gummed by saliva 
to branches of trees, Chaetunnae, building in rocks or houses, 
and with an almost world-wide range it includes Chaetura 
palagtca, the “ chimney-swallow” of the United States, Collo- 
calia fuciphaga which obtained its specific name from the 
erroneous idea that its edible nests were formed by partly 
digested seaweed, Cypsehnae, also world-wide and containing 
Cypselus apus, the common European swift All the swifts are 
migratory Well known as a summer visitor throughout the 
greater part of Europe, the swift is one of the latest to return 
from Africa, and its stay m the country of its birth is of the 
shortest, for it generally disappears from England very early in 
August, though occasionally to be seen for even two months 
later^ 

The swift commonly chooses its nesting-place in holes under 
the eaves of buildings, but a crevice in the face of a quarry, or 
even a hollow tree, will serve it with the accommcxlation it 
requires This, indeed, is not much, since every natural function 
except sleep, oviposition and incubation, is performed on the 
wing, and the easy evolutions of this bird in the air, where it 
remains for hours together, are the admiration of all who witness 
them Though considerably larger than a swallow, it can be 
recognized at a distance less by its size than by its peculiar 
shape The head scarcely projects from the anterior outline of 
the pointed wings, which form an almost continuous curve, at 
right angles to which extend the body and tail, resembling the 
handle of the crescentic cutting-knife used in several trades, 
while the wings represent the blade The mode of flight of the 
two birds IS also unlike, that of the swift being much more 
steady, and, rapid as it is, ordinarily free from jerks The whole 
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plumage, except a greyish white patch under the chin, is a sooty 
black, but glossy above Though its actual breeding-places 
are by no means numerous, its extraordinary speed and discur- 
sive habits make the swift widely distributed, and throughout 
England scarcely a summer’s day passes without its being seen 
in most places A larger species, C melba or C alptnus, with 
the lower parts dusky white, which has its home m many of the 
mountainous parts of central and southern Europe, has several 
times been observed in Britain, and two examples of a species 
of a very distinct genus Chaetura^ whiih has its home in northern 
Asia, but regularly emigrates thence to Australia, have been 
obtained in England {Proc Zool Soc , 1880, p i) 

Among other peculiarities the swifts as long ago desenbed 
(probably from John Hunter s notes) by Sir E Homo {Phil Trans 
1817 pp 332 et seq , pi xvi ) are remarkable for the development 
of their salivary glands the secretions of which serve in most species 
to glue together the materials of which the nests are composed, 
and in the species of the genus Collocalia form almost the whole 
substance of the structure These are the ‘ edible nests so 
eagerly sought by Chinese epicures as an ingredient for soup These 
remarkable nests consist essentially of mucus secreted by the sali- 
vary glands above mentioned which dries and looks like isinglass 
Their marketable value depends on their colour and punty for they 
are often intermixed with feathers and other foreign substances 
The swifts that construct these “ edible " nests form a genus Collo 
calia, with many species , but they inhabit chiefly the islands of the 
Indian Ocean from the north of Madagascar eastward, as uell as 
many of the tropical islands of the Pacific so far as the Marquesas — 
one species occurnng in the hill-country of India They breed in 
caves to which they resort in great numbers, and occupy them 
jointly and yet alternately with bats — the mammals being the lodgers 
by day and the birds by night (A N ) 

SWIMMING (from “ swim,” A S swimmatiy the root being 
common m Teutonic languages), the action of self-support and 
self-propulsion on or in water, though used by analogy of 
inanimate objects, the term is generally connected with animal 
progression and specially with the art of self-propulsion on 
water as practised by man Natation (the synonym derived 
from Lat natare) is one of the most useful of the physical 
acquirements of man There have been cases in which beginners 
have demonstrated some ability in the art upon their first 
immersion in deep water, but generally speaking it is an art 
which has to be acquired For many years Great Britain held 
the supremacy in this particular form of athletics, but conti- 
nental, Australian and Ameruan swimmers have so much 
improved and have developed such speedy strokes, that the 
claim can no longer be maintained English swimmers have, 
however, the satisfaction of knowing that in a great measure 
through them has come about the v^ry great interest which is 
now taken in the teaching of swimming throughout the world, 
and more particularly on the continent of Europe, where they 
have made frequent tours and given instructive displays of 
swimming, life-saving (see Drowning), and water polo {qv)^ 
the latter a water game entirely British in its origin 

The teaching of swimming has been taken up in schools, and 
where the work is well done it is customary to use a form of 
land dnll so as to impress upon the pupils some idea of the motions 
which have to be made in order to progress through the water 
This drill is the preliminary practice to the teachmg of the 
breast stroke This stroke is about the most useful of all the 
known forms of swimming, more particularly when any one is 
thrown overboard in clothes, and though speed swimmers look 
upon it as obsolete, it is undoubtedly the best for a long-distance 
swim, such as across the English Channel, or other similar feats 
A knowledge of it, as well as of the back stroke, is essential to the 
effective saving of life 

When learning the breast stroke, the first thing to avoid is 
undue haste and rapiditv in the movements It is this fault, 
probably bom of nervousness, which causes many to aver that, 
though eager to do so, they have never been able to leam to swim. 
Rapid action of the arms only exhausts the learner, whose breath- 
ing then becomes hurried and irregul ir, and as a consequence 
he fails to preserve the buoyanev necessary for carrying him 
along the surface When starting for the first stroke the be- 
ginner should draw the elbows nearly to the side, at the same 
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time bringing up the forearm and hands to the front of the chest 
with the palms of the hands downwards near to the surface 
of the water, the fingers being extended and closed and the 
forefingers and thumbs nearly touching The hands are then 
pushed forward in front of the body to the full extent of the 
arms, the palms of the hands are turned slightly outwards, 
and the arms swept round until in a right angle with the shoulders, 
when the elbows are dropped and the hands come up in front 
of the chest for the next stroke The arms should not be kept 
rigid, but allowed to work gracefully As the arms are swept 
backwards the legs are drawn up, the knees being turned out- 
ward to the right and left and the heels nearly touching The legs 
are then kicked outward and swept round as the arms are being 
pushed forward to their fullest extent, a “ flip ” being given with 
each of the feet, which must be kept loose at the ankles and in the 
same position as when standing All beginners have the great 
fault of trying to make the limbs too rigid, thereby causing stiff- 
ness and possibly cramp Another difficulty with them is 
the question of breathing, but if the learner will remember to 
inhale when making each backward sweep of the arms, much of 
the difficulty usually experienced at the start will be overcome 
Expiration should be carried out during the other portion of each 
stroke The important thing is to keep the body as level along 
the surface as possible, and at the same time get regular and 
natural breathing The holding of the breath for two or three 
strokes will exhaust the beginner more than anything else 

A knowledge of the back stroke can easily be at qiiired by those 
who are able to swim on the breast, for the leg action is very 
similar and the principles relating to the use of the arms are 
almost the same The arms, instead of being moved through 
the water, are lifted in the air and carried out to be} ond the head 
with the palms upwards The palms are then slightly turned 
and the arms swept round Just as this action is being made 
the legs are drawn up as in the breast stroke, the body being 
allowed to travel on with the force of the kick as the arms are 
extended beyond the head The great difficult) that a back 
swimmer has to contend with in open water is that of steering, 
and the best way to overcome it is to take an object for a guide 
before starting and hold the head slightly to the side so as to 
steer by it 

At one time the side stroke was the great racing stroke, the 
body being placed on the side, the upper arm worked from the 
head to the upper side of the body, the lower arm taken down- 
wards through the water to the underside of the body and a 
scissor-like kick made with the legs, but this has now been 
generally given up in favour of the over-arm^ trudgen and crawl 
strokes 

In the over-arm stroke the body is usually turned on the right 
side At the start the lower arm is pulled downwards 
towards the hips, the fingers being kept closed and the hand 
flat, so as to present a large suiface to the water When the 
stroke is finished the hand is turned quickly palm upwards, 
so that together with the lower part of the arm it cuts the water 
sideways, the arm being almost bent double Then, as it is shot 
forward, the hand is gradually turned from palm upwards to 
palm downwards, until, when it arrives at its position beyond 
the head, it is ready for the next stroke The recovery and the 
pull ought to be effected as quickly as possible The upper 
arm stroke is started when the downward stroke of the under 
or right arm is finished It is started in front of the forehead, 
the arm being slightly bent and the fingers pointing downwards 
The hand is pulled past the face and chest with the arm bent at 
right angles and swept back m front of the body, the arm gradu- 
ally straightenmg as it leaves the water opposite the hip When 
the hand is opposite the hip it should be brought quickly out 
of the water and sent forward for the next stroke When the 
upper arm is opposite the shoulder in its pull through the water 
the legs are kicked wide apart and closed again at the moment 
when the hand leaves the water The kick is completed and 
the legs straightened before the left hand is replaced ready for 
the next stroke As the legs are opened the upper leg is kicked 1 
forward with the knee slightly bent, and the foot kept in its 


ordinary position The lower leg is bent double until the heel 
approaches the thigh, which is brought backwards slightl) 
In the actual kick the upper leg is sent forward, and as it is 
straightened vigorously the under leg from the knee downward 
comes forward to meet it with a vicious kick, the swirl of the 
feet and closing of the legs drives the body forward This is 
what has come to be known in Great Britain as the “ Northern 
Kick,’* by reason of its first being introduced by Lancishire 
swimmers 

The trudgen stroke^ more commonly known as the trudgeon 
stroke j and on the continent of Europe as Spanish swimming, 
was first made prominent in England in 1873 by a swimmer 
named J Trudgen, who stated that he had acquired a knowledge 
of it while in South America It was, however, known to Cl as, 
a writer on swimming, who described it in 1825 as “ The Thrust ” 
Trudgen’s speed was so great for his time that swimmers qinklv 
copied his style, and it is from this stroke that the crawl stroke 
has been developed When swimming Trudgen kept on the 
chest and lifted the upper part of his body at each stroke out 
of the water, and at each swing of the arms pulled himself forward, 
a considerable swirl of the water occurring as each movement 
was finished The arms were brought forward sideways, ea( h 
completing a ( ircle on each side of the body, and the head kept 
completely above water Those who copied Trudgen soon 
found it was less laborious and equally as fast to use a double 
over-arm stroke with the head and chest well down, and thus 
have the body supported by the water, using the ordinary oyer- 
arm leg kick At first it was considered a stroke only useful 
for short distances and for water polo where speed is essential, 
but the idea was quickly dispelled, and several men, as well as 
women, have swum as far as fifteen miles with this stroke 

The crawl stroke is, like the trudgen, an adaptation from native 
swimmers It was not generally known in Great Britain until 
1902, when Mr Richard Cavill came from Australia to compete 
in the English championships, but it is said to be common with 
natives of the South Sea Islands, and from there introduced 
into Australia about the year 1900 From thence it came to 
Europe, and there Mr C M Daniels, the American amateur 
(hampion, made so excellent a study of it that he not only so 
greatly increased his own pace as to be able to win the English 
championship, and beat the world’s record for a hundred \ards, 
but fiso introduced various improvements upon it This 
stroke is distinct from any other form of swimming the hgs 
from the knee upwards arc kept in line with the body and almost 
closed, there is no opening of the legs or drawing up of the knees 
as for the breast, back and side strokes The swimmer lies 
flat upon his breast on the surface, the lower part of the leg^ 
from the knee downward are alternately lifted above the surfai c 
up to the middle of the calf and then they are struck down 
upon the water with the instep with all force possible This 
striking IS clone from an upward to a downward direction, one 
leg at a time The arms are used somewhat similarly as in the 
trudgen stroke, they arc bent at the elbows, dipped in just 
beyond the head and drawn smartl) backwards till they come 
out of the water at the hip‘ The right arm is dipped in when 
the left foot strikes downward and vice versa The result of 
this movement is that when one or the other of the limbs is 
pulling or propelling the body through the water at the same 
moment another limb is being recovered for the next stroke, 
most of the limbs are recovered through the air, fewer dead or 
retarding points are produced than in any other stroke, and less 
resistance is caused in the line of progress In performing any 
other stroke most of the limbs are recovered through the water 

One of the most useful accomplishments for a swimmer is 
that of floating, but curiously enough many of them cannot 
acquire a knowledge of it It is purely a matter of buoyancy, 
and requires constant practice before one can become perfect 
in It In learning to float the beginner experiences great diffi- 
culty in overcoming the tendency of the legs to sink, and if after 
frequent trials they are still found to sink he should get some one 
to hold them up or else place them on the steps or behind the 
rail of the bath, and thus assisted learn to balance the bod) on 
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the surface Before doing so he should completely fill his lungs, 
spread his legs wide, and then he backwards with the arms 
extended m a line with the body and beyond the head, with 
the palms upwards, care being taken to throw as much weight 
beyond the head as possible Furthermore, he must lie perfectl> 
still and take (»re not to hollow the back or raise the abdomen 
above water One may sink for an instant, but if the breath 
be held the lips will come above the surface, when easy breathing 
may be indulged in Only the face, chest and toes should 
appear above the surface of the water If the feet still have a 
tendency to sink after they ha\c been gently released from the 
btep or rail, more weight should be thrown beyond the head b) 
turning it well back and lifting the hands out of the water, which 
will raise the feet A knowledge of floating is of good service 
to those attempting to save life, and is also essential to those 
desirous of making a study of the man) tricks and scientific feats 
which are performed by swimmers 

The usual method of entering the water is by what is 
known as divm^^ some think that it should be termed 
‘ springing ” The best method of learning to dive is to stand 
on the side of the bath or on the bank of the river, and then 
stoop down until the bod\ is nearK double, stretc h out the 
arms in front of the head, sink the head between them and 
gradually fall over into the water The ability to enter the 
water he.’d first will then soon be acquired To begin, the 
legs should be placed together and the body kept erect, then 
a few short inspirations should be made and the lungs cleared 
and inflated, the arms should be swung from the front and 
a spring made from the diving base As the feet leave 
the base they should be thrown upwards, the bod) straightened 
and the head plued between the arms, which should he 
kept at full stretch beyond the head, with the hands palm 
downwards and the thumbs touching so as to act as a cut- 
water Immediately the bod) has entered the water, the 
hands should be turned upwards and the body will then come 
to the siirf.ice at once In high diving a leap is made into mid- 
air, the bodv straightened almost to horizontal level, the arm, 
ind head then dec lined towards the water and the legs brought 
up Ihis action causes the body to shoot towards the water at 
a proper angle and the dive is thereby made clean and cfiectivc 
A iisetul accomplishment n that known as surface divings be- 
cause It enables you to find and bring an object to the surface 
The correct method of performing it is to first swim a few yards 
on the surface with the breast stroke, take a bre ith, then 
suddenly depress the head, look downwards, elevate tlie body 
at the hips, and at the same time make a powerful stroke with 
the legs and an upward stroke with the hands The impetus 
thus obtained will suffice to take the swimmer to the bottom m 
lo ft of water Once under the surface it is only necessary to 
keep the head depressed and swim by means of the breast stroke 
in order to find the object of search When about to rise to the 
surface, the head should be turned backwards with the eyes 
upwards, and a vigorous stroke made with arms and legs 
Plunging IS not very generall) practised, though there is a 
r h impionship for it A plunge is a standing dive made head 
first from a firm take off, free from spring The body must be 
kept motionless face downwards, no progressive movement 
must be imparted other than the action of the dive The 
plunge terminates when the plunger raises his face above the 
surface of the water With the idea of preventing long tests 
Without breathing, it was deemed in 180^ advisable by the 
swimming association to impose a time limit of one minute in 
ill ccvnpetitions Yet even with this time limit, over Soft has 
been plunged In Sweden and Germany skilled forms of 
acrobatic and g) mnastic diving have been more largely practised 
than in England, and as a c onsecjuence diving m those countries 
IS in a much higher state of perfection than in England, though 
even in England great improvement has been made owing to a 
large influx of Swedish teachers 

Most of the principal races are decided in baths, but there has 
been a tendency of late years to revert to open water m the 
summer and also to encourage long-distance swimming Ihe 


233 

first public baths in Great Britain were opened b) the corpora- 
tion of Liverpool in 1828 and the Baths and Washhouses Act 
was passed in 1846, the first of the I^ndon parishes to adopt the 
act being St Martin’s in the Fields, who opened baths in Green 
Street, Leicester Square in 1846 Since then public baths 
have been erected all over Great Britain and Ireland, and bath 
swimming has become, by reason of the lack of reasonable open 
water accommodation, the principal means of the teaching of 
the ) oung But open water swimming, and more particularly 
swimming m the sea, is the best training and pra( tice for those 
who really love the art, because the) are able to swim under 
normal elimatu conditions, instead of m tfpid water Many 
persons in England bathe m the open all the year round, notabh 
m the Serpentine in London, on the sea-<oast ind m various 
inland waters 

When bathing in the open, care has to be taken to avoid weeds 
or undercurrents In the event of accidentally getting hold of 
a bed of weeds, the swMmmer should cease kicking and work 
with the arms, and the current wll then take him through If 
he tries to swim the weeds will entangle his legs and put him in 
an awkward plight If he be carried away by a current m a 
river, he should select a spot on either bank and swim didgonall) 
towards it, never minding where he has left his clothes When 
in the sea, the conditions are not alwa)s the same, though the 
general rule of swimming diagonall) for shore also applies 
J:<or sea bathing, however, it is far better, no matter how good 
a swimmer one may be, to have a boat in attendance Before 
bathing in any strange place, the swimmer should make himself 
acquainted with the currents and the direction of the tide 
When the tide is going out the course should be made along the 
coast close in shore In a rough sea the swimmer should not 
attempt to breast the waves, but as each wave rises he should 
swim through, thereby saving himself from buffeting, which if 
long eon tinned would cause insensibibty or else great waste of 
physical power When using a boat for bathing the best wav 
is to dive from the stem, to which some steps or a rope ladder 
should be fixed, in order to aid the swimmer when getting in 
again Failing these being at hand, the best way is to lay hold 
of the stern with both hands and then, making a hard rising kiek, 
raise the body till it rests on the edge of the hips Then smartly 
slip the hands a little forward, turn to a sitting position and enter 
the bolt 

Speed swimming records are so frequently altered, that students 
had best obtain the Amateur Swimming Assoe 1 ition’s Annual 
Handbook, in which arc detailed the actepted records up to 
date The improvement in speeei has been most remarkable 
In 1877 the miic am.’teur record w^as 29 m 25^ secs , and that 
stood until i8f)2 The record in 1907 was 24 m 42 ' sees made 
by Mr D Bilhngton The hundred yards record h is been 
Similarly reduced In 1878 it was i m 16 { secs , in 1888 it 
had been lowered by Mr J Nuttall to i m 6J secs , and in 
1907 Mr C M Daniels, of America, created a world’s record 
of 55^ seers The records over intermediate distances have 
alsobeen considerably lowered and many long-distance swimming 
records have from time to time been created One of the most 
remarkable of these long-distance swims is the race which is 
known as the “ Swim through London,” from Richmond lock 
and weir to Blackfriars, which was instituted in 1907 and won 
by Mr J A Jarvis of Leicester, in ^ hours 24 minutes 6J secs 
In this event 34 started, and 21 finished the distance, which 
goes to show that much attention is being devoted to long- 
distance trials, in this event Miss Lilian M Smith finished 
fourteenth Much interest has centred m attempts to swim 
across the English Channel, Captain Webb, D Dalton and P 
( avill all chum to have done it, but only the swim of Captain 
Webb has been «iccepted as genuine The first recorded attempt 
was made on the 24th of August 1872 bv J B Johnson, who 
started from Dover, but remained in the water only 65 minutes 
It was on the 12th of August 18755 that Captain Matthew Webb 
made his first attempt He started from Dover and remained 
in the water 6 hours 49 m , when the weather became too rough 
for him to contmue It is estimated that he was about I3i m 
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across when he had to give up On the 24th-25th of August 
1875, swam across the English Channel, diving from the 
Admiralty Pier, Dover, and touching Calais sands, h ranee, 
after swimming for 21 hours 45 m It is the greatest swim ever 
recorded, and at the time of the accomplishment created a great 
sensation in hmgland Since this great achievement, numerous 
unsuccessful attempts have been made, the best being those of 
Montague Holbein, Jabez Wolff and T W Burgess, and their 
efforts created an interest in long-distance swimming in all parts 
of the world, which has resulted in the accomplishment of trials 
and tests once thought impossible 

Bibliography -The literature of the subject of swimming is 
considerable, the most useful work of general reference is bwtmmtng 
by Ralph Ihomas (London 1004) with bibliography Other chief 
works on the technic of swimming that may be mentioned are 
Thevonot The Art of Swimming (London 17B9) , Steedman Manual 
of Swimming (Melbourne i8()7^, W Wilson I he Swimming Instruc- 
tor {Ijomlon 188 d, A Sinclair and W Henry Swimming (Badmin- 
ton Library, London 189^), C M Daniels How to Swim and Save 
Li/fi (Spalding s Libraiy London 1907) (W Hy ) 

SWINBURNE, ALGERNON CHARLES (1837-1909), English 
poet and critic, was born in London on the 5th of April 1837 
He was the son of Admiral Charles Henry Swinburne (of an old 
Northumbrian family) and of Lady Jane Henrietta, a daughter 
of George, 3rd earl of Ashburnham It may almost be said to , 
have been by accident that Swinburne owned London for his j 
birthplace, s nee he was removed from it immediately, and always 
felt a cordial dis'^ke for the surroundings and influences of life 
m the heart of a great city His own childhood was spent in a 
very different environment His grandfather, Sir John Edward 
Swinburne, hart , owned an estate in Northumberland, and his 
father, the admiral, bought a beautiful spot between Ventnor 
and Niton in the Isle of Wight, called East Dene, together with 
a stnp of undercliff known as the Landslip The two homes 
were m a sense amalgamated Sir Edward used to spend half 
the year in the Isle of Wight, and the admiral’s family shared 
his northern hone for the other half, so that the poet’s earliest 
retollections took the form of strangdy contrasted emotions, 
inspired on the one hand by the bleak north, and on the other 
In the luxuriant and tepid south Of the two, the influent es of 
the island are, perhaps naturally, the stronger in his poetry, 
and many of his most beautiful pieces were actually written at 
the Orchard, an exquisite spot by Niton Bay, which belonged 
to relatives of the poet, and at which he was a constant visitor 

After some years of private tuition, Swinburne was sent to 
Eton, where he remained for five years, proceeding to Balliol 
College, Oxford, in 18^7 He was three years at the university, 
but left without taking a degree Clearly he must have culti- 
vated while there his passionate and altogether unacademic love 
for the literature of Greece, but his undergraduate career was 
unattended by university successes, beyond the Taylorun prize 
for French and Italian, which he gained in 1858 He contributed 
to the “ Undergraduate Papers,” published during his first year, 
under the editorship of John Nichol, and he wrote a good deal 
of poetry from time to time, but his name >\as probably regarded 
without much favour by the college authorities He took a 
second class in classical moderations m 1858, but his name does 
not occur in any of the “ Final ” honour schools He left 
Oxford in i860, and in the same year published those remark- 
able dramas, The Queen Mother and Rosamond^ which, despite 
a certain rigidity of ‘tyle, must be considered a wonderful per- 
formance for so young a poet, being fuller of dramatic energy 
than most of his later plays, and rich in reallv magnificent blank 
verse The volume was scarcely noticed at the time, but it 
attracted the attention of one or two hterarv judges, and was 
by them regarded as a first appearance of uncommon promise 

It IS a mistake to say , as most biographers do, that Swinburne, 
after leaving Oxford, spent some time in Italy with Walter 
Savage LiUidor The facts are quite otherwise The Swin- 
burne famiW %^ent for a few weeks to Italy, where the poet's 
mother, LaAjune, had been educated, and among other places 
they visited jWpsole, where Landor was then living in the house 
that h«ad been arranged for him by the kindness of the Brownings 


Swinburne was a great admirer of Landor, and, knowing that 
he was likely to be in the same town with him, had provided 
himself with an introduction from his friend, Richard Monckton 
Milnes Landor and Swinburne met and conversed, with great 
interest and mutual esteem , but the meetings were not for more 
than ap hour at a time, nor did they exceed four or five in number 
[ Swinburne never lived in Italy for any length of time In 1865 
appeared the lyrical tragedy of Atalanta in Calydon, followed 
m the next year by the famous Poems and Balladsy and with 
them the poet took the public gaze, and began to enjoy at oik e 
a vogue that may almost be likened to the vogue of Byron 
His sudden and imperative attraction did not, it is true, extend, 
like Byron’s, to the unhterary, but among lovers of poetrv it 
was sweeping, permeating and sincere 1 he Poems and BuLlads 

were vehemently attacked, but Dolores and Faustine were on 
every one’s lips as a poet of the time has said, “ Wc all went 
ab( ut chanting to one another these new, astonishing melodics ” 
Chastelard, which appeared between Atalanta and Poems and 
Ballads y enje^fd perhaps less unstinted attention, but it is not 
too much to say that by the close of his thirtieth year, in spite 
of hostility and detraction, Swinburne had not only placed 
himself in the highest rank of contemporary poets, but had 
even established himself as leader of a choir of singers to whom 
he was at oik e master and proplu t 
Meanwhile, his private life was disturbed by troublous 
influences A favourite sister died at East Dene, and was 
buried in the little shady churchyard of Bonchurch Her loss 
overwhelmed the poet’s father with grief, and he could no longer 
tederate the house that was so full of tender memories So the 
family moved to Holm wood, in the Thames Valley, near Read- 
ing, and the poet, being now within sound of the London literal v 
world, grew anxious to mix in the company of the small body of 
men who share d his sympathies and tastes Rooms were found 
I for him in North Crescent, off Oxford Street, and he was drawn 
into the vortex of I ondon life Iht Prt-Raphaclitc movement 
was m full swing, and for the next few years he was involved in 
a rush of fresh emotions and rapidly changing loyalties It is 
indeed necessary to any appreciation of Swinburne’s genius 
that one should understand that his inspiration was almost 
invariably derivative His first book is deliberately Shake- 
spearian in design and expression, the of course, is 

equally deliberate in its puisuit of the Hellenic spirit Then, 
j with a wider swung of the pendulum, he recedes, in Poems and 
I Balladsy to the example of Baudelaire and of the Pre-Raphaelites 
j themselves, with the Song of Italy (1867) he is drawing towaras 
I the revolt of Mazzini, by the time Songs before Sunrise are com- 
pleted (in 1871) he is altogether under the influence of Victor 
Hugo, while Rome has become to him “ first nc^mc of the world’s 
names ” But, if Swinburne’s inspiration was derivative, his 
manner was in no sense imitative, he brought to poetry a spirit 
entirely his own, and a method even more individual than his 
spirit In summing up his work wc shall seek to indicate wherein 
his originality and his service to poetry has lain, meanwhile, 
It IS well to distinguish clearly between the influences which 
touched him and the original, personal fashion in which he 
assumed those influences, and made them his own Ihc spirit 
of Swinburne’s muse was always a spirit of revolution In 
I Poems and Ballads the revolt 1 ■. against moral conventions aiicl 
i restraints , in Songs before Sunrise the arena of the contest is no 
longer the sensual sphere, but the political and the ecclesiastical 
The detestation of kings and priests, which marked so much 
of the work of his maturity, is now m full swing, and Swin- 
burne’s language is sometimes tinged with extravagance and an 
almost virulent animosity With Bothwell (1874) he returned 
to drama and the story of Mary Stuart The play has fine 
scenes and is burning with poetry, but its length not only 
precludes patient enjoyment, but transcends all possibilities 
of harmonious umty Erechtheus (1876) was a return to the 
Greek inspiration of Atalanta y and then in the second senes 
of Poems and Ballads (1878) the French influence is seen to 
be at work, and Victor Hugo begins to hold alone the place 
possessed, at different times, by Baudelaue and Mazzmi At 



SWINDON 


this time Swinburne’s energy was at fever height, m 1879 he 
published his eloquent Study of Shakespeare y and m 1880 no 
fewer than three volumes, The Modern Heptalogiay a brilliant 
anonymous essay in parody, Songs of the Springtides, and 
Studies tn Song It was shortly after this date that Swinburne’s 
friendship for Theodore Watts-Dunton (then Theodore Watts) 
grew into one of almost more than brotherly intimacy After 
t88o Swinburne’s life remained without disturbing event, 
devoted entirely to the pursuit of literature in peace and leisure 
The conilusion of the Flizabethan trilogy, Mary Stuart, was 
published in i88i, and in the following year Tristram of Lyonesse, 
a wonderfully individual contribution to the modern treatment 
of the Arthurian legend, in which the heroic couplet is made to 
assume opulent, romantic cadences of which it had hitherto 
seemed incapable Among the publications of the next few 
>cars mu^t bo mentioned 4 Century of Roundels, 1883, A Mid- 
summer Holiday, 1884, and Miscellanies, 1886 The current 
of his poetry, indeed, eontinutd unchecked, and though it 
would be vain to pretend that he added greatly cither to the 
range of his subjects or to the fecundity of his versification, 
It IS at least true that his melody was unbroken, and his mag- 
nificeiiL torrent of words inexhaustible His Marino Falieto 
(1885) and Lomne (1887) have passages of power and intensity 
unsurpassed in any of his earlier work, and the rich metrical 
effects of Astrophel (1894) and The Tale of Balm (1896) are 
inferior in music and range to none but his own masterpieces 
In 1899 appeared his Rosamund, Queen of the lombards, in 
k;o8 his Duke of Cardia, and in 1904 was begun the publication 
of a collected edition of his Poems and Dramas in eleven 
volumes 

Besides this wealth of poetry, Swirburne was active as a critic, 
ind several volumes of fine impassioned prose testify to the variety 
ind iluctiiation of his literary allegiances His Note on Charlotte 
Bronte (1877) must be read by every student of its subject, the 
Study of Shakespeare (i88o)--f olio wed in 1909 by The Age of 
Shakespeare — is full of vigorous and arresting thought, and many 
of his scattered essays are rich in suggestion and appreciation 
liis studies of Elizabethan literature are, indeed, full of the 
noble tribute of praise,” and no contemporary critic did so 
much to revive an interest in that wonderful penod of drainatu 
recrudescence, the side-issues of which have been generally 
somewhat obscured by the pervading and dominating genius 
of Sh ikespeare Where his enthusiasm was heart-whole, Swin- 
burne’s appreciation was stimulating and mfectious, but the 
very qualities which give his poetry its unique charm and 
character were antipathetic to his success as a critic He had 
very little capacity for cool and reasoned judgment, and his 
criticism IS often a tangled thicket of prejudices and predilec- 
tions He was, of course, a master of the phrase, and it never 
happened that he touched a subject without illummating it 
with some lightning-flash of genius, some vivid penetrating 
suggestion that outflarncs its sh.idowy and confused environ- 
ment But no one of his studies is satisfactory as a whoh , 
the faculty for sustained exercise of ihc judgment was denied 
him, and even his best appreciations are disfigured by error m 
taste and prop irtion On the other hand, when he is aroused 
to literary indignation the avalanche of his invective sweeps 
before it judgment, taste and dignity Ills dislikes have all the 
superlative violence of his affections, and whde both alike present 
points of great interest to the analyst, revealing as they do a 
rich, varied and fearless individuality, the criticism which his 
hatreds evoke is seldom a safe guide Ills prose work also 
includes an early novel of some interest, Lovers Cross-currents, 
disinterred from a defunct weekly, the Tatler, and revised for 
publication in UJ05 

Whatc\cr may be said in ciiticism of Swinburne’s prose, 
there is at least no question of the quality of his poetry, or of 
its important position in the evolution of English literary form 
To treat fiist of its teihnujuc, it may safely be said to have 
revolutionized the whole system of metrical expression It 
found English poetry bound m the bondage of the iambic, it 
left It revelling in the fretdom of the choriambus, the dactyl 


235 

and the anapaest Entirely new effects, a richness of orchestra- 
tion resembling the harmony of a band of many lastruments, 
the thunder of the waves, and the lisp of leaves m the wind, 
these, and a score other astonishing poetic developments were 
allied in his poetry to a mastery of language and an overwhelm- 
ing impulse towards beauty of form and exquisiteness of imagina- 
tion In Tristram of Lyonesse the heroic couplet underwent 
a complete metamorphosis No longer wedded to antithesis and 
a sharp caesura, it grew into a rich melodious measure, capable 
of an infinite variety of notes and harmonies, palpitating, 
intense The serv ice which Swinburne rendered to the English 
language as a vehicle for lyrical effect is simply incalculable 
He revolutionized the entire scheme of Fnglish prosody 
Nor was his singular vogue due only to this extraordinary 
metrical ingenuity The effect of his artistic personality was 
in Itself intoxicating, even delirious He was the poet of youth 

insurgent against all the restraints of conventionality and 
custom The young lover of poetry, when first he encounters 
Swinburne’s influence, is almost bound to be swept away by it , 
the wild, extravagant licence, the apparent sincerity, the vigour 
and the verve, cry directly to the aspirations of youth like a 
clarion in the wilderness But, while this is inevitable, it is 
also true that the critical lover of poetry outgrows an unquestion- 
ing allegiance to the Swinburnian mood more quickly than any 
other of the diverse emotions aroused by the study of the great 
poets It is not that what has been called his “ pan-anthro- 
pism ” — his universal worship of the holy spirit of man — is m 
Itself an unsound philosophy, there have been many creeds 
founded on such a basis which have imprcgnably withstood the 
attacks of criticism But the unsoundness of Swinburne’s 
philosophy lies in the fact that it celebrates the spirit of man 
engaged m a defiant rebellion that leads nowhere, and that as 
a “criticism of life” it has neither finality nor a sufficiently 
high seriousness of purpose Walt Whitman preaches very 
much the same gospel of the “ body electric ” and the glory of 
human nature, but Whitman’s attitude is far saner, far more 
silisfying than Swinburne’s, for it is concerned with the human 
spirit realizing itself in attordcmce with the unchangeable laws 
of nature, while Swinburne’s enthusiasm is, more often than 
not, directed to a spiritual revolution which sets the laws of 
nature at defiance It is impossible to acquit his poetry entirely 
of the charge of an animalism which wars against the higher 
issues of the spirit — an animalism sometimes of love, sometimes 
of hatred, but, m Ixith extremes, out of centre and harmony 

Yet, when everything has been said that can be said agiinst 
the unacsthctic violences of the poet’s excesses, his service to 
contemporary poetry outweighed all disadvantages No one 
did more to free English literature from the shackles of formalism , 
no one, among his contemporaries, pursued the poetic calling 
with so sincere and resplendent an allcgiamx* to the claims of 
absolute and unadulterated poetry Some English poets have 
turned preachers, others have been seduced by the attractions 
of philosophy, but Swinburne always remained an artist 
absorbed in a lyrical ecstas) , a singer and not a seer When 
the history of Victorian poetry comes to be written, it will be 
found that his personality was, m its due perspet tive, among the 
most potent of his time, and as an artistic influence it will be 
pronounced both mspiimg and beneficent The topics that he 
tombed were often ephemeral, the causes that he celebrated 
will, many of them, wither ancl desiccate, but the magnificent 
freedom and lyrical resource which he introduced into the 
language will enlarge its borders and extend its sway so long 
as English poetry survives 

On the loth of Aprd 1909, after a short attack of influenza 
followed by pneumonia, the great poet died at the house on 
Putney Hill, “ The Pines,” where with Mr Watts-Dunton he 
had lived for many years He was buried at Bonchurch, Isle 
of Wight (E G ) 

SWINDON, a market town and municipal borough in the 
Cricklade parliamentary division of Wiltshire, England, 77^ m 
W of London by the Great Western railway Pop (1891), 
33,001 , (1901), 45,006 It has two parts. New and Old The 
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new town grew up around the vast locomotive and wagon works 
of the Great Western railway, and is an important junction on 
that system with a separate station on the Midland and vSoiith- 
Western Junction railway. It arose rapidly on a strip of w'aste 
land, and churches and chapels were built for tlic workmen, 
whose numbers soon exceeded 10,000. Each man contributes 
to a medical fund which maintains the fever, accident andgeneral 
hospitals, providing also laundries and baths. There are a 
mechanics’ institute, ( ontaining a large librai*}-, theatre, reading- 
rooms and lecture-hall. The ( ompany owns a park with football 
and cricket grounds. An aisle of St Saviour's Church, dedit ated 
in 1905, was built by the priest and congregation with their 
own hands. The picturesque old town stands on a hill over- 
looking the Gloucestershire borders, the White Horse Vale and 
Lambourn Down in Berkshire, and the great chalk uplands of 
Marlborough; while the camps of Blunsdon, Ringsbur}% Barbu ry 
and Badbury are all visible. Here the chief buildings are the 
church, town hall, market hall and corn exchange. Old Swindon 
received the right of holding a fair from Charles I. Coate 
Reservoir, less than 2 m. south-east, is abroad lake which supplies 
a branch of the Berks and Wills Canal. Its shores are beautifully 
wooded, and it abounds wltli fish. vSwindon is governed by 
a mayor, 12 aldermen and 36 councillors. Area, 4265 acres. 

SWINE, a name properly applic^ible to tne domesticated 
pig (Sus scroja), but also including its wild relatixcs. As stated 
in the article Artiodactn la, these animals typify the family 
Suidae, which, with the Hippopotamidae, constitute the section 
Suina, a group of equal rank with the Pecora. The Suidae 
are divisible into the true Old World swine (Suinac) and the 
Amerinin peccaries (Dicotylinae). Of the former the leading 
characteristics are as follows : An (dongated mobile snout, with 
an expanded, truncated, nearly naked, flat, oval terminal surface 
in which tlie nostrils are pUu'cd. Feet narrow, with four com- 
pletely developed toes on each. Hoofs of the two middle toes 
with their contiguous surfaces flattened; the outer toes not 
reaching to tlie ground in the ordinary walking position. Teeth 
variable in number, owing to the suppression in some forms 
of an upper incisor and one or more premolars. 

In the typical }<eiui.s Sus, as exemplified by ( lorn cstica ted pigs 
(see Pig) and the wild boar (sec Boak), the dentition is fg, c.f, p,\, 
///.g; totd 44; the upper incisors dimiinshing rapidly in size from the 
first to the third, and the lower incisors long, narrow, clost'lv approxi- 
mated, and almost horizontal in position, their tips inclining towards 
tlie middle line, the second slightly larger than the first, tlu; third 
mucli smaller. The tusks or caiiiues arc strongly dcvclopc'd, with 



Fig. 1 . -Dentition of Boar scrofa). 

persistent roots and a partial enamel covering, those of the upper 
jaw not having the usual downward direction, but curving out- 
wards, upwards and finally inwards, while those of the lower 
j'aw are directed ujnvards and outwards witli a gentle b.ickward 
curve, their hinder edges working and wearing against the front 
edges ot the upper pair. The tusks appear externally to the 
mouth, tiko form of the upper lip being modifietl to allow of 
their protrusion, but are much less developed in females than 
in males. The teeth of the molar series gradually increase in 
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size and complexity from first to last, and are airangcd in contiguous 
series, except that the first lower premolar is separated by an interval 
from the second. First and second upper premolars with compressed 
crowns and two roots; and the third and fourth with an inner lobe 
on the crown, and an additional pair of roots. The first and second 
molars have quadrate crowns, with four principal obtuse conical 
cusps, around which numerous accessory cusps are clustered. The 
crown of the third molar is nearly as long as those of the first and 
second together, having, in addition to the four principal lobes, a 
large posterior heel, composed of clustered conical cusps, and sup- 
porte<l by additional roots. The lower molars resemble generally 
those of the upper jaw, but are narrower. Milk dentition : c.\, m. j} ; 

total 28 —the first permanent premolar having no predecessor. 
The third incisor in both upper and lower jaws is large, developed 
Ixjforc the others, wdth much the size, form and direction of the 
canine. Vertebrae: C. 7. D. 13-^4. L. b, S. 4, Ca. 20 -24. The hairy 
covering of the body varies under dillercut conditions of climate, 
but when best dov-eloped, as in ffie European wild boar, consists of 
long still bristles, abundant on the back and sides, and of a close 
softer curling nnder-coat. 

All the typical swine are further characterized by the fact that 
the young are longitudinally striped with bands of dark brown and 
some paler tint; this striped coat disap})earing in the course of a few 
months. On the other hand, this peculiar marking is rarely seen 
in domestic pigs in any part of the worl<l, although it has been 
r>ccasionally observed. It is stated by Darwin that the pigs which 
have run wild in Jamaica and Ntnv Granada have resumed this 
aboriginal character, and produce longitudinally striped young; 
these being the descendants of domestic animals introduced from 
Europe since the Spanish conquest, as before that time there were 
no true pigs in the Ntnv World. Another character by wdiich the 
European domesticated pig differs from any of the wild species is 
the concave outliiu; of the frontal region of the skull. 


In the wild boar {Sus scrofa) the up])er or hinder surface of 
the lower tusk, which has no enamel, i’u lines obliquely outwards 
and is broader than the outer surfa<a‘. 'V\w distributional area 
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ot this .spccic.s includes norlluTn Africa, Europe and central 
and northern Asia as far as Amurland. Whether the Nubian 
S. senarensis is really distinct, seems doubtful. To the same 
group belongs the Indian 5 . cristatus, distinguished by the more 
pronounced development of the crest of long hairs on the nape 
of the neck, and closely related to the next species. The third 
species is the banded pig 6'. viitatus, of Sumatra, characterized 
• by having a broad reddish or whitish band running from the 
; middle of the snout along the upper lip to disappear on the side 
! of the neck; the skull being short and high, with the facial 
i portion of the lachrymal bone small. Races of this type are 
I also met with in Java, Cochin-China and Formosa; the pig 
. from the latter island having been named S. tdivamis. Near 
akin is the Japanese S. leucomystax and the small Andamanese 
S. andamanensis. Whether the New Guinea S. papuensis 
and S. niger are really indigenous members of this group or 
modified descendants of European tame pigs is doubtful; 
although the general character of the Papuan fauna supports 
the idea that they are introduced. 
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A second group is typified by the warty pig, verrucosus^ 
of Java, in which the hinder or upper unenamelled surface of 
the lower tusk is narrower than the outer, concave, and set nearly 
in the long axis of the skull The skull itself is elongated, with 
comparatively simple and primitive molars, the latter being 
relatively short 1 here are also three small warts on each side 
of the face, the largest of which is just below the eye and carries 
long bnstles Ihe small S relehemis of Celebes and S philips 
pinensts arc probably onl) varieties of this species The 
bearded pig S barbatus (— longirostris:) of Borneo is a very 
distinct member of this group, distinguished b> the great 
elongation of the skull, and the presence of a tuft of long hair 
near the muzzle In Sumatra it is represented by the sub- 
spec les S h 01, and in south-west Borneo by 5 ft garganiua 

Some doubt exists whether the pygm> hog of the Nepal 
Terai, which is not much larger than a hare, is best regarded 
is a member of the typical genus, under the name of Sus salvaniu^ 
or as representing a genus by itself, with the title Porcula 
salvama 

Similar doubts have also been entertained with regard to 
the Afncan bush-pigs or river-hogs, but from geographical 
considerations alone these are but regarded as representing a 
separate genus, Potamochoerus, although they are nearly allied 
to the verrucosus group of Sus They are specially distinguished 
by the great development of the anterior half of the zygomatic 
arc h of the skull, and b> the presence in the boars of a horny 
protuberance of the skin in front of each eye, which overlies a 
tuberosity on the nasal bone, the molars are also small and simple, 
and the anterior prernolars are generally shed at an early stage 
of life The group is represented in Madagascar, as well as in 
Afrn a south of the Sahara (See River-hog ) 

The recently discovered Hylochoerus of the equatorial forcst- 
districts of Alrua comes nearest to the under-mentioned wart- 
hogs, but the skull is of a much less specialized type, while the 
upper tusks are much smaller although they have the same 
general curvature and direction, and the cheek-teeth lack the 
peculiar charaetenstu s of those of Phacochoerus, although they 
present a certain approxim ition thereto On the other hand, 
resemblance to that genus is shown by the reduction of the upper 
UK isors to a single pair The skin is clothed with a thick c o it 
of coarse black hair of a bristly nature, but there are a few 
whitish hairs on the face and in the grom 

In Iho African wart-hogs {Phacochoerus) which take their name 
from the 1 irge warty lobts projecting from each side of the face the 
teeth are remarkably modified The milk-dcntition and even the 
c irly condition of the permanent dentition is formed on the same 
g( nt ral type as that of Sus, except that certain teeth arc abst nt th( 
formuU being f J c \ , p m total 34, but as age advances all the 
teeth have a tendency to disappear except the canines and the 
posterior molars but these which in some cases are the only teeth 
left m the jaws, attain an extraordinary development The upper 
eanines especially arc of great size and curve outwards forwards 
and upwards Their enamel covering is conhned to the apex and 
soon weirs away The lower canines are much more slender but 
follow the same curve, except on the posterior surface their crowns 
are covered with cnaniLl, both purs of eanines are large in the two 
sexes The third or last molar tooth of both jaws is of great size 
and presents a structure at first sight unlike th.it of any other 
mammal being composed of numerous (22-25) parallel cylinders or 
columns each with pulp-cavitv dentine and cn.imtl-covenng and 
packed together with cement Examination will however show 
that a modific ition simil ir to that which has transformed the com- 
paratively simple molar tooth of the mistodon into the extreme Iv 
complex grinder of the Indian elephant has served to change the 
tooth of the common pig into that of Phacochoerus The tulxjrcles 
which cluster over the surface of the crown of the common pig are 
e long ited and drawn out into the eolumns of the wart hog as the 
le)w transverse ridges of the mastodon s tooth become the Icaf-like 
plates of the elephant's molar (See Wart hoc ) 

The last existing representative of the Sutdae is the babirusa 
of Celebes, alone representing the genus of the same name, 
and readily distinguished by the extraordinary size and form 
of the tusks of the old males (For the characteristics of this 
animal see Babirusa ) 

Lxitnet Swme — Species of Sus are met with m Pliocene strata of 
Europe and Asia the Lower Pliocene S erymanthtus of Greece and 
5 giganteus and .S titan of India being enormous animals, the last 


I with comparatively simple molars The European S palaeochoerus 
j and the Indian S hysudrtcus are smaller forms, the lirst exhibiting 
I signs of relationship with Potamochoerus In India also occurs 
Htppohyus distinguislicd by the extremely complicated structure 
of its molars In the European Miocene we have Hyothertum and 
Palaeochoerus and m the Upper Oligoccne Propalaeochot rus which 
have stjuare molars without tindency to a selcnodont structure 
in their cusps Curiously enough a selcnodont type is however 
I .ipparent in those of the imperfectly known Egyptian Geniohxus of 
the Upper Eocene the earliest species v\hich can be included m the 
family Even in this the forward direction of the lower incisors is 
noticeable Choeropotamus is a European Ohgocene genus with 
bunodont molars which show a conspicuoiu basal cingulum in the 
lower dentition , the first premolar is absent In the Europe in 
Miocene Ltstnodon which also occurs in the Indian Tertianes, the 
molars have a pair of transverse ridges like those of the proboscidean 
Dmothertum {g v) , but the genus is beheved to be ’-elated to the 
Ohgocene Dohochoerus and Choerothenum in which these teeth show 
a more normal U pc of structure 

For the ginus hlothertum of the Lower Miocene and Upper 
Ohgocene of both hemispheres which is often placed next the 
Suiclac see Artiodactyla The American Dicotylinae are noticed 
under Pfccary (R L *) 

SWINEMVNDE, a port and seaside resort of Germany, in 
the Prussian province of Pomerania, situated at the east extremity 
of the island of Usedom, and on the left bank of the river Swine 
which connects the Stettiner Haff with the Baltic Pop (1905), 
13,272 It serves as the outer port of Stettm {q v ), 42 m distant 
by water, with which, as with Heringsdorf, it has direct railway 
communication Its broad unpaved streets and one-storey 
j houses built in the Dutch stale give it an almost rustic apptar- 
Jince, although its industries, bey^ond some fishing, are entirely 
connected with its shipping The entrance to the harbour, the 
best on the Prussian Baltic coast, is protected by two long 
breakwaters, and is strongly fortified Ihe grand lighthouse, 

, 216 ft high, rises beside the new docks on the island of Wollin, 
I on the other side of the narrow Swme In 1897 the river con- 
tinuation of the Kaiserfahrt was opened to navigation, and, 
further, the waterway between the Haff and the Baltic was 
deepened to 24 ft in 1900-1901 and in other ways improved 
The connexion between Swinemunde and Stettm is kept open 
'n winter h\ icebreakers formerly ships of heavy burden 
bound for Stettm discharged or lightened their cargo at Swine- 
munde, but sinec the recent deepening of the river Oder they 
, ran proceed dircet to the larger port 

' The Swme, the central and shortest passage between the 
Stettiner Haff and the Baltic Sea, was formerly flanked 
' Dy^ the fishing villages of West and East Swme Towards the 
1 beginning of last century it was made navigable for large ships, 
ind Swinemunde, which was founded on the site of West 
Swme in 1748, was fortified and raised to the dignity of a 
town by Frederick the Great in 1765 

See Wittenberg Swinemunde, Ahlbeck und Heringsdorf (Linz, 
1893) 

SWING, DAVID (1830-1894), American clergyman, was bom 
of Alsatian stock in Cincinnati, Ohio, on the 23rd of August 
1830 He spent most of his boyhood on a farm and earned his 
schooling, graduated at Miami University in 1852, studied 
theology at Lane Seminary, and was principal of the preparatory 
school at Miami m 185 3-1866 He became pastor in 1866 of the 
Westminster Presbyterian Church (after 1868 the Fourth Church) 
in Chicago, which was destroyed m the fire of 1871, he then 
preached m McVicker’s theatre until 1874, when a new building 
was completed In April 1874 he was tried before the presbytery 
of Chicago on charges of heresy preferred bv Dr Lrancis 
Landey Patton, who argued that Professor Swing preached 
that men were saved bv works, that he held a “ modal ” Trinity, 
that he did not believe in plenary mspiration, that he unduly 
countenanced Unitarianism, &c The presbytery acquitted 
Dr Swing, who resigned from the presbyterv when he learned 
that the (ase was to be appealed to the synod As an action 
was taken against the Church, of which he had remained pastor, 
he resigned the pastorate, agam leased McVicker’s theatre (and 
after 1880 leased Central Music Hall, which was built for the 
purpose), and m 1875 founded the Central Church, to which 
many of his former parishioners followed him, and m which he 
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German Empire, E. by Austria (except where the principality 
of Liechtenstein intervenes), S. by Italy, and W. by France. 

Physical Description . — Switzerland extends between the 
parallels 45° 49' 2* and 47® 48' 32'' lat. (Greenwich) and the 
meridians 5° 57' 26'' and 10® 29' 40'' long. (Greenwich). It forms 
an irregular quadrilateral, of which the greatest length from east 
to west is 226} m., and the greatest breadth from north to south 
is nearly 137 m. (136*8). It has, however, no proper physical 
unity, as it consists of a number of small districts, differing from 
e ach other widely in language, religion, ethnology, customs, &c., 
but bound together in a political alliance, made originally for 
common defence against a common foe. It is therefore an 
artificial land, just as its inhabitants form an artificial nation, 
though nowadays it is becoming more homogeneous in both 
respects. Its political boundaries thus do not coincide with 
those of nature. The entire canton of Ticino is south of the 
Alps, as arc the valleys of Simplon (Valais), Mesocco, Bregaglia, 
Po.schiavo and Munster (all in the Grisons); the whole canton 
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of Schaffhansen and part of that of Basel are north of the Rhine, I a 
while a large part of the Grisons lies to the east of the Rhine ' 
basin, and Porrentruy is far down on the western slope of the 
Jura. But it is to be noted that all these exceptional cases \ 
w'ere outside the limits of the Swiss Confederation up to 1798. 1 
Putting them aside, the physical geography of Switzerland may c 
thus be described : — ij 

1. On the south runs the main chain of the Al])s {q.v.), wliich is 
joined, at the Mont Dolent (12.543 ft ) in the chain of Mont BLanc, 
by the lower ranges that rise south of the Lake of Geneva, and 
which continues partly Swiss till close to the Stelvio Pass on the 
east. 

2. To the north of this main chain there is another great range 
of mountains (wholly Swiss) only slightly inferior in extent and 
height, which starts from the hills known as the Jorat range above 
l.ausanne, and culminates in the gre;it snowy summits of the Bernese 
Oberland and of the T6di group, before trending to the north near 
Coire, and, after rising once more in the S&ntis group, dies away on 
tl»c southern shore of the Lake of Constance. 


in 1870 already the balance had shifted, owing to the numb 
immigrants from France and Italy. 

As to languages habitually spoken, Switzerland presents a 
variegated picture. By the Federal Constitutions ol 1848 (art. 
and 1874 (art. 116), German, French and Italian are recogni» 
“ national languages," so that debates in the Federal parlia 
may be carried on in any of the three, while Federal laws, dec 
&c., appear also in the three. The old historical dialects of Rome 
and Ladin (nearly confined to the canton of the Grisons, q.v.) < 
no political recognition by the Confederation, are largely maint 
by artificial means in the shape of societies founded for their pres 
tion, and are not even in the majority (which is German) in th< 
sons. Of the other 21 cantons, all have a German-speaking maj 
save 6 — French prevails in Fribourg, Vaud, the Valais, Ncnic 
and Geneva, and Italian in Ticino. Since the census of 1880, 
detailed inquiries as to language were made for the first time, 
has been a certain amount of shifting, as is shown by the folic 
figures. German was spoken by 71*3 of the population in i8J 
71-4 in 1888 and by 69*8 in 1900; the figures for Frencl 
respectively 21*4, 21*8 and 22, and for Italian 5*7, 5*3 and 
while Romonsch fell from i *4 to 1*3 and i *2 %. " Other langua 

wore 2, 2 and 3 %. Thus in 1900 there were nearly 70 % of Ger 
sjKJaking persons, as against nearly 30 % who spoke one or otl 
the Romance tongues. The most interesting cases arc the cai 
of Fribourg (f/.v.) and the Valais {q.v.), in which French is adva 
at the expense of German. 

Chief Political Divisions and Towns. — When consid 
Switzerland it must never be forgotten that, strictly spea 
the only political “ divisions ’’ are the 187 “ districts ” 
which the cantons arc divided (Bern has 30, Vaud 19 ar 
Gall 15, no others having over 15). These arc administi 
districts, created for political purposes. The cantons thems 
are not “ divisions ” but sovereign states, which have form 
alliance for certain purposes, while they are built up out ( 
3164 “ communes,” which are really the political units 
the 22 cantons,^ 3 are subdivided — Unterwalden (from \ 
1291) into Obwalden and Nidwalden, and Appenzell { 
T597) into the Outer Rhodes and the Inner Rhodes, while 
(since 1833) forms urban Basel (the city) and rural Basel 
country districts). The Swiss political capital is Bern (by 
of a Federal law of 1848), while the Federal Supreme Tri 
is (since its foundation in 1874) at I^usanne, and the F< 
Polytechnic School (since it was opened in 1855) at Ziiricl 

In 1900 there wv.m 19 towns in Switzerland which had a popu 
tixcecding 10,000 souls, all having increased very much withi 
50 previous years. The following are the six largest, the f 
for 1850 being enclosed within brackets : Zurich, 150,703 (35 
Bcvsel,' 109,161 (27,844); Geneva, 104,796 (42,127]; Bern, t 
(27,558) ; Lausanne, 46,732 (17,108) , and La Chaux dc Fonds, ^ 
(13,659). Thus Geneva 'was first in 1850, but only third in 
Tliirtcen of these nineteen towns arc cantonal capitals, tl 
La Chaux dc Fonds, Winterthur, Bienne, Tablat (practic? 
suburb of St Gall), Le Lode and Vevey arc not, while no fewei 
twelve cantonal capitals (Sion, Bcllin/ona, Aarau, Altdorf, Sc 
Fraucnfcld, Glarus, Licsbil, Sarnen, Stans, Appenzell and Zu^ 
below this limit. It is reckoned that while the 19 Swiss towns h 
over 10,000 inhabitants had in 1850 a population of 255,722 
number had swolUin in igoo to 742,205. 

Communications. — The carriage roads of Switzerland 
much improved and increased in number after a strong 
government was set up in 1848, for it largely subsi 
cantonal undertakings. In the course of the 19th ce 
many splendid roads were carried over the Alpine passes, wl 
within or leading from Swiss territory; in the latter case 
financial aid from Italy (or till 1859 Austria, as the mistr 
the Milanese). The earliest in date was that over the Sii 
(1800-1807), while others were opened respectively ove 
Furka (7992 ft.) in 1867, to the top of the Great St Be 
(8111 ft.) in 1893, over the Grimsel (7100 ft.) in 1895, an<] 
the Klausen Pass (6404 ft.) in 1900. The highest carriage 
entirely within Switzerland is that over the Umbrail 
(8242 ft.), opened in 1901, and leading from the Swiss 1 
Munster valley to close to the Stelvio. 

The first Swiss lake over which a steamer plied regular!; 
that of Geneva (1823), followed by Constance (1824), Lago 
giore (1826), Neuchatel (1827), Thun (1835), Lucerne (1835 

1 The cantons are — Aargau, Appenzell, Basel, Bern, Ml 
Geneva, Glarus, Grisons, Lucenic, Neuchatel, St Gall, Scha^ 
Schwyz, Soleure, Thurgau, Ticino, Unterwalden, Uri, Valais, 
Zug, Zurich (see separate articles). 
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lit up a large Sunday school, and established a kindergarten, 
ius trial schools, and other important chanties He died in 
iicago on the 3rd of October 1894 He was an excellent 
tacher, but no theologian He published Sermons (1874) 
luding most of his “ heretical ” utterances Truths for To-day 

vols , i874"i876), Motives of Life (1879) and Club Essays 
I81) 

See Joseph F Newton David Smng Poet-Preacher (Chicago, 
> 9 ) 

SWINTON, an urban district in the Rotherham parhamentar) 
rision of the West Riding of 'Vorkshirc, rngland, 10 J m N E 
Sheffield, on the Midland, North Evstern iind Great Central 
Iwrays Pop (1891), 9705, (1901), 12,217 It is situated 
the junction of the Dcarne and Dove nivigation with the 
er Don navigation In the churchNard of St IMargaret’s 
Lirch (rebuilt in 1817) two Ixautiful Norman arches of the 
1 church are preserved Thrre arc collurie , quamos and 
ckfields in the neigh bixirhood 1 here arc also flint and glass- 
Itle works, ironworks (for stoves, gratis, fenders and kitihen 
iges), and earthenware manufactures 1 he town was formerly 
lowned for its Rockingham ware A free warren v\ is granted 
Swinton b^ Henry II 

SWINTON AND PENDLEBURY, an urban district in the 
cles parliamentary division of Lancashire, England, 5 m 
W of Mam hester, with stations on the lancash’rc A York- 
re railway Pop (1901), 27,005 The church of St Peter, 
me building of stone with a lofty western tower was erected 
m the designs of Sir Gilbert Scott in 1869 The Swinton 
lustnal schools, opened m Pebruary 1846, art a fine range 
buildings of brick with stont fa( mgs, surrounded \ ith grouncls 
ending to 20 acres The manufacture of cotton and coal- 
ning are the chief industries Ancientl) a large part of 
mton was possessed hy the Knights Hospitalkr. of St John 
Jerusalem 

^W1TCHBACK, a form (d pleasure raihva\ , built over alternate 
>cents and as( ents, the tram or car first gathering momentum 
ninning down an incline, and surmounting Iw means of this 
'sser ascent Switchbacks w^ere originall) mtrch an imitation, 
ng cars upon wheels, of the slcdge-coa^tmg courses of Russia, 
i were indeed named b> the French viontagne^ russes They 
re introduced in Pans in 1816, but soon disappeared in con- 
[uence of several serious accidents About 1880 lh(> again 
ame popular both in Europe and America A variation 
the switchback, though lacking its esstntial principle of chmh- 
by means of momentum, is the water-ihutc, an mutation 
the Canadian toboggan-slide, in which cars built in the shape 
boats glide down steep inclines into artifici il lakes at their 
es This is popularly called “ shooting the chutes A 
ther variation is “looping the loop,” m whuh a hrav)r car 
wheels, or a bavclt, starting at a < orisiderahle altitude, 
.cends an incline so steep that sufficient momentum is 
umulated to carrv^ it completely round a track in the form 
a perpendicular loop, in the course of which journey the 
upants or rider, while crossing the top of the loop, are 
ually head downwards I^ter it was m ide even more 
igerous by taking out part of the top of the loop, so that the 
or hi( ycle actually passes through the air across the gap 
SWITCH PLANTS, a botanical term for plants, such as broom, 
h leaves very small or absent, and slender green shoots 
5WITHUN (or Swithin), ST (d 862), bishop of Winchester 
i patron saint of Winchester Cathedral from the loth to the 
h century He is scanelv mentioned m anv document of 
own time Ills death is entered in the Anglo-Saxon Chronicle 
der the year 86t , and his signature is appended to several 
irters in Kemble’s Codex diplomahrus Of these charters 
ee belong to 833, 838, 860-862 In the first the saint signs 
“ Swi+hunus presbyter regis Egbcrti,” in the second as 
►withunus diaconus,’^ and in the third as “ Swithunus cpis- 
)us ” Hence if the second charter be genuine the first must 
spunous, and is so marked m Kemble More than a hundred 
irs 1 er, when Dunstan and Ethelwold of Wini hester were 
luguratmg thtir church reform, St Swithun was adopted 


as patron of the restored church at Winchester, formerly dedi- 
cated to St Peter and St Paul His bodv was transferred from 
Its almost forgotten grave to Ethelwold’s new basilica on the 
15th of July 971, and according to contemporary writers, 
numerous miracles preceded and followed the translation 

The rev ival of St Swithun ’s fame Rave rise to a mass of legendarv 
literature The so called Vitae bmthuni of Lantfred and Wulstan 
written about a d 1000 h.trdly contain any germ of biographical 
fact, and all that his m later yeirs passed for authentic detail of 
St Swithun's life is extracted from a biography ascribed to Gotzelin 
i monk who c imc over to FngHnd vith Hermann bishop of Sails 
biiiy from 1058 to 1078 From this writer who has ptrhaps pre 
scr\cd some fragments of genuine tradition we learn that St 
Swithun was born in the reign of Egbert and was ordained priest 
by Helmstin bishop of Winchester (838 c 852) His fame reached 
the king s cars who appointed him iutor of his son Adulphus (Avthel- 
wnlf) and numbere<l him amongst his chief friends Under Aithel- 
wulf he was appointed bishop of Winchester to which sec he was 
consecrated by Arelibi^liop Ceolnoth In his new ofliec he was 
re uarkable for his piet\ and his zeal m building new chuiches or 
restoring old ones At his request ^Ethclwu If gave the tenth of his 
royal lands to the Church His humility v\ is such that he made 
his diocesan journeys on foot, and when he gave a banquet he 
invited the pooi and not the rich He built near the eastern gate 
of his cathedial city a bridge wliose stone arches wert so strongh 
constructed tint in Got/tlims time thev seemed a work “ non k viter 
ruiturus lie died on tlie 2nd of Jiilv 862 and gave orders tliat 
he was not to be buried within the church but outside in “ a vile 
and unworthy place " 

William of isfalmt sbiiry adds tli it as Bishop Alhstan of Slitrboiiie 
was /Fthelwulf's mini tor for tc mporal, so St Swithun w as for spiritual 
matters The same chronicler use s a remarkable phrase in recording 
the bishop’s praver th it his burial mif ht be ' ulu ct pedibus praetcr 
euntium et stillieidiis ex alto roriiitilnis c scl obnoxius " This 
e vpression has been taken as indic itmg tliat tlu well known weather 
myth contained in the do ’■gen 1 line — 

St Swithiii s d ly if thou dost run 
For forty d lys it will remain , 

St Swithin's da V if thou be f iir 
For forty days \\ ill rain na man — 
had already, in the 12th century, crystallized round the name of 
St Swithun, but it is doubtful if the p-^ssage lends itself bv any 
straining to this interpretation James Raine suggested that 
the k, end was derived from the tre mendous downpour of ram that 
occurred according to the Durliam chroniclers on St Swithun's 
d ly 1315 {Hist Dufielm pp xiu 90-97) Another tlieory more 
plausible but historically worthless, traces it to a heavy shower 
liy which, on the day of his trinslation, the saint marked his dis- 
plc'’stirc towards those who were removing his remains This 
story however i.mnot be traced further back than some two or 
three centuries at the outside, and is at variance with the loth- 
centur^ writers who arc all agreed that the translation took pi ice 
in accordance with the saint s desire as expressed by vision More 
probable is John Earle's suggestion that m the legend as now current 
we hivv the survival of some pig in or possibly prchistoiic day of 
ingury' which has successfully sheltered itself under the proUetion 
of an ecclesi vstical saint Tins \ icw is supported by the fact adduced 
in Notes and Queries (ist sem s xn 137) that in France St MMard 
(June 8) and St C ervase and St Trotais (June 19) art credited with 
an influence on the weather t Irnost identical with that attri 
buted to St Swithun in FngDncl Simikirly we have m Flanders 
St Godeluve (filly 0) and 111 Germany the Seven Sleepers' Day 
(June 27) Of other stories connected with St Swithun tlie two 
most famous are those of the Winchester egg-woman and Queen 
Lmma s 01 do 1 1 The foi mer is to be found in Gotzelin 's life {c 1 100) 

the latte^r in F Rudbonu s Jltstoria ma'jor (i5tli century) — i work 
winch IS also icsponsiblc for the not improbable legend tliat 
Swithun accomp uned Alfred on his \ isit to Rome in 856 

The so-edlcd li\ or of St Swithun written by Wulstin L.intfred 
and perhaps others towards the end of the loth century may be 
found in Holland us 's /I sanctorum (July) 1 321-327, Mabillon s 
Acta 0 B vi 70 &e vii O28 <\c , and 1 Earles Life and 
J imes of bt Swithun, 59 Ac Sec also William of Mai iicsbury Gest 
reg 1 150 and De gest pont iflo i()7 179, Florence of Worcester 
1 168, I Rudljornc ap WTiarton’s Anglia ^acra 1 287, T D 

Hardv s Cat 0/ MSS 1 513 517 J Brands Popular Antiquities 
R Chambirs’s Book of Days, F.thelv/ulf’s Tithe Charters nearly all 
of which rifcr to St Swithun in the body of the text may' be 
studied in Haddon and Stubbs's Councils 111 636 1)45, a com- 

pirisonof thccharte* on page 642 with Gotzelin 's life(ip Earle 69) 
and William of Malmisbiiry {Gest reg 150, De Gest pont 160) 
seems to show tliat these charter^ even if forgeries date back 
at k ist to the nth ccnturv as well as the stoiv of his being 
Fthelw ulf's ‘ altor 1 1 ductor " 

SWITZERLAND, a republican country of central Europe, 
comprising the Swiss Confederation and bounded N b> the 
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German Empire, E. by Austria (except where the principality 
of Liechtenstein intervenes), S. by Italy, and W. by France. 

Physical Description , — Switzerland extends between the 
parallels 45° 49' 2'* and 47° 48' 32'' lat. (Greenwich) and the 
meridians 5° 57' 26'' and 29' 40'' long. (Greenwich). It forms 
an irregular quadrilateral, of which the greatest length from east 
to west is 226J m., and the greatest breadth from north to south 
is nearly 137 m. (136*8). It has, however, no proper physical 
unity, as it consists of a number of small districts, differing from 
each other widely in language, religion, ethnology, customs, &c., 
but bound together in a political alliance, made originally for 
common defence against a common foe. It is therefore an 
artificial land, just as its inhabitants form an artificial nation, 
though nowadays it is becoming more homogeneous in both 
respects. Its political boundaries thus do not coincide with 
those of nature. The entire canton of Ticino is south of the 
Alps, as are the valleys of Simplon (Valais), Mesocco, Bregaglia, 
Poschiavo and Munster (all in the Grisons); the whole canton 


I 3. The Swiss portion of the main chain of the Alps and this great 
northern outlier run parallel to each other from the Mont Dolent 
! to near Coire, while for a short distance they actually unite near the 
! Pizzo Rotondo (west of the St Gotthard Pass), parting again nciir 
the Oberalp Pass (east ot the St Gotthard). Between these two 
great snowclad ranges flow two of the mightiest European rivers, 
the Rhone towards the west and the Rhine towards the east, their 
headwaters being only separated by the tangled mountain mass 
l)etween the Pizzo Rotondo and the Oberalp Pass, which sends the 
Reuss towards the north and the Ticino towards the south. 

I 4. To the north of this great northern outlier rises the Jura range 
! ( 7 .V.), really a huge spur of the Alps (with which it is connected hy 
I tfie Jorat range), while between the northern outlier and the Jura 
extends what maybe called the phvins or “ plateau " of Switzerland, 

I consisting all but wholly of the undulating valley of the Aar (below 
j Thun) with its numerous affluents. To that river valley wc must 
I a(l<l tlic valley of the Thur (a direct affluent of the Rliine), that lies 
i between the Aar basin and the Rliine basin (the L ike of Constance). 

We may thus roughly describe Switzerland (as it exists at 
the present time) as consisting of three great river valley? 
(Rhone, Rhine and Aar) with the smaller one of the Thur, which 
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of Schaffhausen and part of that of Basel are north of the Rhine, 
while a large part of the Grisons lies to the east of the Rhine 
basin, and Porrentruy is far dowm on the western slope of tlic 
Jura. But it is to be noted that all these exceptional cases 
w'ere outside the limits of the Swiss Confederation up to 1708. 
Putting them aside, the physical geography of Switzerland may 
thus be described : — 

1. Gn the south runs the main chain of the Alps {q.v.), which is 
joined, at the Mont Dolent (12,543 ft.) in the chain of Mont Blanc, 
by the lower ranges that rise south of the Lake of Geneva, and 
which continues partly Swiss till close to the Stelvio Pass on the 
east. 

2. To the north of this main chain there is another great range 
of mountains (wholly Swiss) only slightly inferior in extent and 
height, which starts from the hills known as the Jorat range above 
Lausanne, and culminates in the great snowy summits of the Bernese 
Obcrland and of the Todi group, before trending to the north near 
Coire, and, after rising once more in the Santis group, dies away on 
the southern shore of the Lake of Constance. 


I all lie to the north of the main chain of the Alps and include 
the region between the Alps and the Jura. If wt examine 
matters more carefully we note that the Rhone and Rhine 
valleys are shut off from that of the Aar (and, of course, of the 
Thur) by the great northern outlier of the Alps, which consists 
of the Bernese Oberland and Todi Alps. Two wide and undulat- 
ing valleys (Aar and Tlui. ) and tw'o deeply cut trenches (Rhone 
and Rhine) thus lie on the northern slope of the Alps, to the 
north and south respectively of tlie great northern outlier of 
the Alps. The main chain of the Alps rises in Swiss territory to 
the height of 15,217 ft. in the loftiest summit or Diifourspitze 
(wholly Swiss) of Monte Rosa, though the Dom (14,942 ft.), 
in the Mischabel range, between Zermatt and Saas, is the h'ghest 
mountain mass which is entirely Swiss. The great northern 
outlier attains a height of 14,026 ft. in the Fiiisteraarhom 
(Bernese Oberland), while the lowest level (581 ft.) within 
i the Confederation is on the Lago Maggiore. The highest 
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•manently inhabited village in Switzerland is Juf (6998 ft ), at 
» head of the Avers valley (a tributary of the Hmter Rhine, 
isons), while the lowest is Ascona (666 ft ), on the Lago 
ggiore and just south-west of Locarno 

\ccording to the most recent calculations, the total area of 
itzcrland is 15,951 sq m (some 2500 sq m less than that 
Servia) Of this 11,927 tj sq m (or 748 %) are reckoned 
prodiH tive,” forests occupvmg 3,3909 sq m and vme- 
ds 108 7 sq m , the remainder, or 8427 7 sq m , consisting 
arable and pasture land Of the “ unproductive ” area of 
►3 5 s(i m (or 25 2 %) much consists of lakes and rivers, 
lie glaciers cover 70Q 7 sq m Approximatclv the Alps occupy 
-sixtieth of this area the Jura about ont -tenth, and the 
laUau the rest Of the entire area the gn at cantons of the 
sons, Bern and tlic YaHis take up 7411 8 sq m , or nearly onc- 
f, wlule if to them be added Vaud, Ticino and St Gall the 
ent of these six (out of twenty-two) emtons is 10,3276 
m , or almost two-thirds of the an a of the Confederation 
t includtd in the total area of Switzerland are three sm ill 
nclavcs ” (4 sq m in all), Busingen and Verenahof (both m 
lafThausen) belonging to Baden, while Campione (opposite 
^ano) IS Italian Switzerland borders on miny countries — 
Ln(c west and south-west, Italy south, Austria east (lirol 
I Vorarlberg), and Germany north (Bavaria, Wurttemberg, 
Jen and Alsace) Switzcrl ind sends its waters to four great 
r b isms (which dram to three different seas) in the following 
portions Rhine basin, 11,159 sq m , Rhone basin, 2768 
m , Po basin, 1361 sej rn , and Inn bisin, 663 sq m 

he thirteen c in tons which till 1708 formed the Confederation 1 
all cotnj>r’scd in the Rliiiie bisin the ten oldest {t e all before 1 
o) being within that of the Aar md it was only after 1708 that , 
bam Romonsch French- and Itilian-spcal ing “allies" and I 
joct lands — with their river b isms — were tacked on to them 
lost of the great S\\ iss riv ers being m tlicir origin mere mountain 
rents tend to oserllow their banks and hence much is required 
I has been done to prevent this by emb inking them « nel i< »aining 
ble land from thorn So the Rhino (between Rag itz and the Lake 
Constance) the Rhone the A'^r the Rcuss, and 111 ])irticular 
may mention the gicat work on the Linth (i8o7-i8i()) earned 
by II ins Konr id Fsclier who earned by his success the sum imc 
‘ Von der Lmth and on the /ihl ne<ir the lakes of Neuchfitcl 
Bienne whih the di\ersion of the Kandcr from its junction 
h the Aar at rhierielicm to a chinncl by which it flows into the 
e of Thun was clleeted is early as 1 71 j 

here are \ t ry m inv / 1 1 1 ge and small in S\v itzerl ind I he 

I most extensive tho,c of Geneva ind of Cenistince balanco 
h other as it wore at the southwest and northeast corners 
he lanel But neither of these is wholly Swiss this distinction 
ig claimed by the next in size that of NeuclFitel (92 \ sq m ) 
Lago Maggioic (partlv Swiss only) coming next in th< list, and 
ig followed bv the whollv Swiss lakes of Lucerne ind of Zurit h 
n come Lugano Thun Lienne Zug i inenz, Mor it, the W alenscxj, 
Sompach (5J sq m ) These fourteen only are over 4 sej m 
xt( nt Elevt n of them an in the Rhine basin (also in that of 

Aar), two (Maggiorc and Irngino) in that of the I’o mel one 
ne\ a) in that of the Rhone Iherc are no largo lakes in tin Swiss 
tion of the Inn basin the most extensne being that of Sils 
sej m ) Of the sm illor lal es those best known to tiaxeJlers are 
Daubensee (near the summit of the Gemmi) the Ocschimnsce 
the foot of the Blumlis Alj) range) and the Marjclensee lormed 
the damming up of the wateis of the Great Alctsch glacier by 
Ligt kite lal moraine Alpine tarns are inniimcnblc j 

)£ the countkss waterfalls in Switzerland those of the Rhine 
ir Schaflhausen) h ive \ olumo but not heivht while the rt verse 
lie case m varying degrees with those of the Aar at the I landegg, ! 
he Reichcnbach of Pissevache, and p iitieiilarly of the Staubbaeh 
ere thread of water falling clcir of a cliff of great height 
here are s<iid to be 1077 glaciers m Switzerland but it is reillv 
possible to estimate the number accuratclv as practically all 
now in retreat and it is not easy to say whether an isolated 
anentof ice is or is not entitled to rank as an independent glacier 
m them flow all the more important Swiss rivers and streams 
thoir distribution is very unequal for eleven cantons (just 
half of the Cxjnfedcr ition) have none The Valais hc^ds the 
with 375 sq m then come the Gnsons (1380) Bern (in 3) j 
(44 3) (»’arus (13 9) and Ticmo (13 i) The five others (Unter 
den Vaud St Gall Schwyz and Appenzell) boast of 133 all 
=*ther The three longest glaciirs in the Alps are all in the 
it northern outlier (not in the mam chain)— the Great Alctsch 
J m ) the Fiescher and the Unteraar (each 10 m ) In the main 
in the Gomer 9^ m) is the longest Of glaciers covering an ' 
i of ov<3r 6 sq m no fewer than 17 are m Switzerl ind, as against 


I two c ich in the French portion of the chain of Mont Blanc and in 
the Eastern Alps 

Forests cover 21 2 % (3390 99 sej m ) of the total area ol 
Switzerland Of the six most cxtensiv'-e cantons five are ilso at tiu 
' hi id m the matter of forests Bern (591 sq m ) the Gnsons (50^) 
Vaud (^20) the Valais (297 4) and Ticino (2O7 2) St Gall (157) 
lanks m this respect after Zurich (180 8) and Aargau (172) whili 
the only other cantons with over 100 sq m arc Lucerne (120 |) 
Fribourg (119) nd Soleuro (in ^) the lowest place being taken 
by Geneva (99) By far the greater part ((>7 %) of the forest 
area belongs to the communes or private corporations while 
28 5 % is 111 the hands of private individuals (much of this having 
become private property in the time of Napoleon 1 ) but only 4 5 
IS m the hands of the state in const quince of the suppression 
I of manv' mon istones The communes own 9f 3 % of the forest 
area in the Valais private individuals 78 8 m I ueerne and thi 
state 10 % in Schaffhausen Sehalfliausen and the Jura cantons 
are the most wooded in proportion to thiir aiea while at the other 
end of the scale are the towns of (icneva and Basel and the barren 
einton of Un The great floods of 1834 1852 and 1868 drew 

attention to the negligent administration of the forests cons cU red 
speciallv as a protection against damage due to the forces of luilure 
A forestry deputment was created in the polytiehnic school in 
Zurich when it w is opened in 1855 I he Federal Constitution ol 
1874 (>it 2 j) handed over to the Confederation the oversight ot 
the forests in thi high mountains “ this being interpreted to mean 
the Alps wifh their spurs but not to incluelo the Inn and a law ol 
1870 was enacted to carry out this Risk In 1897 the limitation 
mentioned above was struck out, so that the Confederation now has 
oversight of all forests within its territory a law of 1902 regulating 
in detail the whole subjeet Since 187G much his been done, 
either elircctly by the Confi deration or indircetlv by subsidizing the 
efforts of the eantims to reallonst districts where the trees had 
boon recklessly cut down and to ensure the propi 1 idmtmstr tlion 
of forests generally 

Geologv — The greater part of Switzerland is occupied by the 
belts of folded rock which constitute the Alps and the jura [qv) 
The central plain however is covered by nearly inidistiirbid 
deposits of Ohgocene and Miocene age concealed in many places 
by gUciil alluvial and other accumulations ol later d ite Both 
the Oligoccne and the Miocene beds are for the most pait of fiesh 
water or br.iekish water origin, but the middle of Ihi Mioeeni 
senes is formed of manne deposits Dunng this period in irm ol 
the Mcditerr mean spread up the valley of the Rhone It re lehed 
its maximum extension during the middle portion of thi Miocent 
period whon it appears to have stretched eontinuoiisly along LIk 
outer bordci of the Alps from the present Golfe du I ion into Austria 
but at an c irlier and a liter date it was represented in Switzcrl ind 
only by a sines of brackish-water lagoons or fresh-vvater lakes 

Climatt — In Switzerland, where thi height above sca-lcvel rangis 
from 581 ft (Lago Maggiore) to 1 5,217 ft (Monte Rosa), wi natuialK 
Imd very miny climatt s, from the rigions of olives, vims, oaks and 
bit lilts, pints and firs, to those of the high mountain pastures, 
ihododcndrons, and of ctirnal snow It has been reckoned that, 
while in Italian Swit/erlmd winter lasts only three months, at 
Glams (1578 ft ) it lasts four, in the Fngadme (5945 to 340!) ft ) six, 
on thi St (»otth ml ((^Q^f) ft ) eight on the Great St Bernard (8 tit ft ) 
mm, and on tlu St Ihcodule Pass (10,899 It) practically always 
The highest mean annual temperature (53° F ) in Swit/erlind is 
naturally that at I ugano (909 ft ), while at Bevers (5O10 It , Upper 
J ngadine) the lowest me in temperature in winter is 14^^ F, 
but the highest m sumniir is 77° E , an immense difference 
At Memtrciix the annual me in is 50”, at Sion, Basel, Geneva and 
Coirc about 9°, at Zurich 48^, at Bern and Lucerne 47 5^", at St 
( all 45*^, .it Davos 37 5°, at Sils Maria 34 5°, and on the Treat St 
Beinard 20^ Gf course many factors, such as the sh.ipe of tlu 
ground, the sheltered position of the plue, the degree of exposure 
to sunshine, counterbalance the mere heiglit at which the town is 
situated 

The snovv-elad Alps of conn have the heaviest ram- or snow fall 
m Switzerlanel, this bung esliin.ited at 89 7 in per annum The 
greitest actually recorded ramf 11 (87 3 m ) was on the San Bern ir 
dino Pass (0709 ft ), while the lowest (21 7 in ) was at bierre (1767 ft , 
Valais) At Lugano the average annual rainfall is 65 4 in , on the 
Gre^t St Bernard 48 7 m , at Lucerne 45 6 in , at Montreux 42 0 111 , 
at Sils Maiia 37 in , at Bern and Davos 36 6 in , and at Basel, Com 
and mva about 32 7 m It has been shown by careful observ i 
tions that the rain- or snow-fall is greatest as we .ipproach the Alps, 
whether from the north or the south, the flanks of the greit ranges 
! and the valleys openmg ont towards the plains receiving much mon 
ram than the high Alpine valleys enclosed on all sides by lolt> 
ndges Thunderstorms generally vary in freejuency with the 
amount of rainfall, being most common near the great ranges, and 
often very local The floods caused by excessive rainfall are some- 
times very destructive, as m 1834, 1852 and i868, while the same 
cause leads to landslips, of which the most remarkable have be i n 
those of the Rossberg alx>ve Goldaii (1806), at Evionnaz (1835) and 
at Elm (1881) The Fohn (^ ) is the most remarkable local wind 

For all these reasons Switzerland has many varieties of climate, 
and while, owmg to the distribution of the ramfalli the Ticmo and 
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Aar valleys arc very fertile, the two great trenches between the mam I 
chain and its north outlier, though warm, are less productive, as the 
w xter comes from the nvers and not from the skies ' 

People — The first estimate of the population of Switzerland 
with any pretence to accuracy was that of 1817, which put the 1 
numl)er at 1,687,900 The first regular census took place in ’ 
1836 to 1838, but was therefore not synchronous, while it was 
also not very systematic — the number was put at 2,190,258 
That of 1850 was better organized, while m i860 the census 
was declared decennial, a slight alteration being made as to 
that of 1888 for practical reasons The following was the 
number of the population usually resident (the number of those 
actually present was also taken, but all detailed subdivisions 
refer only to the residents) m 1850, 2,392,740, in 1860,2,510,494, 
in 1870, 2,655,001, in 1880, 2,831,787, m 1888, 2,917,754, and 
in 1900, 3,315,443 The density per square mile was as 
follows 150 in 1850, 157 in i860 , 159 in 1870, 177 in 
1880, 182 in 1888, ancl 207 m 1900 The increase m the 

whole of the country from 1850 to 1900 was 39% Thirteen 
cantons showed an increase lower than this average, the lowest of 
till being Aargau, Glams and Lucerne, while in Bern the increase 
of the towns did not counterbalance the diminution in the 
country districts The nine cantons which increased above 
the average rate did so either owing to special circumstances 
{eg the construction of the Simplon railway in the Valais), 
or because their industries were very flourishing {e g St Gall), 
or because they contain great towns (e g Zurich) The highest 
rates of increase were shown by Geneva (107 % increase) and 
the half canton of urban Basel (278% increase) As to the 
actual distril’iution of the population, the Alpine regions are 
the sparsest gentrallv (with the exception of the Outer Rhodes 
of Appen/ell), the Jura region has a much higher ratio, while 
the densest region of all is the Swiss plateau The strong 
attraction of the towns is shown by the facts that between 1850 
and 1900 the population of the nineteen largest nearly tripled, 
while, m 1900, of the 187 “ political districts ” m Switzerland 
41 showed a decrease, and they were all exclusively rural 

Ihc shifting of the popuUtioii within the country is also proved 
when wt note that in 1900 but 38 5 % of the Swiss citizens inhabited 
their commune of birth, though the proportion was 64 % m 1850 
If wc consider the different cantons, wc find that in 1900 31 5 
(in 1850 but 2() 4 %) lived in another commune within their canton 
of birth, while 18 4 % (as against 6 6 % in 1850) dwt It in a canton 
other than their e inton of birth lo sum up, in 1850, out of the 
25 cantons and half cantons, no lewcr than 21 had a majority of 
citizens hving in their commune of birth, while in 1900 the number 
was but IT, and those all niril cantons Of the 3TO4 communes (or 
(ivil pinshcs) in Switzerland, oiilv 21 in 1900 had a population 
exceeding 10,000, whih 20 had under 50 inhabitants If wc look 
at the height of the communes above the sea level, we find that there 
were but 3 (with a population of 463 soulsl alxive igoo metns 
(2953 ft), while 08 (with a total population of 188,394) were below 
300 metres (984 ft) The number of inhabited houses rose from 
347,327 in 1800 (th( number was not taken in 1850) to 434,084 la 
1900, while that of stparate households mounted from 485,087 
in 1850 (528,105 in i8()o) to 728,920 in 1900 

The non *>ivi’is element of the population increased from 3 % m 
1850 to II 0 % in 1900, and its number from 71,570 in 1850 to 
383,421. in 1900 The Germans arc the most numerous, next m 
order come Italians, French and Austrians In 1900 there were 
3535 British subjects resident in Switzerland, and 1559 citizens ot 
the United States Of course most of the non Swiss are found in 
the towns, or m rural distnets where any great railway line is being 
constructed 

The (migration of Swiss beyond sias was but 1O91 in 1877, though 
it rose m 1883 to 13,502 (the maximum as yet attained) Then the 
number fell pretty steadily till 1899 (2493), then rose again, and in 
1906 was 52Q() About 89 go to the United States, and about 
C) % to the Argentine Republic (mainly from the French speaking 
cantons) Bern Zurich, ricino, the town of Basel and bt Gall are 
the chief cantons which furnish emigrants 

In the matter of religton, the Protestants formed 59 3 % in 1850 
anel 57 8 % in 1900, and the Roman Catholics (including the “ Chns 
han " or Old Catholics, who arose m 1874) 40 0 % and 41 6 % 
respectively, while the Jews increased from i % in 1850 to 4% in 
1900 — the remainder (other religions or none) being 2 % in i860 
(not reckoned separately m 1850) and m iqoo fen and a half 
cantons have a majority of Ptotestants, while in the rest the 
** Catholics " have the upper hand The same proportion prevailed 
in 1850, save that then Cieneva had a Protestant majority, whereas 


in 1870 already the balance had shifted, owing to the number of 
immigrants from France and Italy 

As to languages habitually spoken, Switzerland presents a very 
vanegated picture By the Federal (institutions ot 1848 (art 109) 
and 1874 (art 116), German, French and Italian are recognized as 
‘ national languages," so that debates in the Federal parliament 
may be earned on in any of the three, while Federal laws, decrees, 
&c , appear also in the three Tht old historical dialects of Romonsch 
and Ladm (nearly confined to the canton of the Grisons, q v ) enjoy 
no pohtical recognition by the Confederation, arc largely maintained 
by artificial means m the shape of societies founded for their preserva- 
tion, and are not even in the mamnty (which is German) in the Ori- 
sons Of the other 21 cantons, all have a German-speaking majority 
save 6 — French prevails in Fribourg, Vaiid, the Valais, Neuchfttcl 
and Geneva, and Italian in Ticino Since the census of 1880, when 
detailed inquiries as to language were made for the first time, there 
has been a certain amount of shifting, as is shown by the following 
figures German was spoken by 71 3 of the pojiulition in 1880, by 
71 4 m 1888 and by 69 8 in 1900, the figures lor French are 
respectively 21 4, 218 and 22, and for Italian 5 7, 5 3 and 6 7, 
while Romonsch fell from i 4 to i 3 and 12% " Other 1 inguages ' 

were 2, 2 and 3 % Thus in 1900 there were nearly 70 % of German- 
sjieaking persons, as against nc arly 30 % who spoke one or other of 
the Romance tongues The most interesting cases are the cantons 
of Fnbourg {q v ) and the Valais {q v), in which French is advancing 
at th( expense of (»erman 

Chief Pohtical Divisions and Towns — When considering 
Switzerland it must never be forgotten that, strictly speaking, 
the only political “ divisions ” are the 187 “ districts into 
which the cantons are divided (Bern has 30, Vaud 19 and St 
Gall 15, no others having over 15) These are administrative 
distru ts, ( rcated for pohtical purposes The cantons themselves 
arc not “ divisions ” but sovereign states, which have formed an 
alliance for certain purposes, while they are built up out of the 
3164 communes,” which are really the political units Of 
the 22 cantons,^ 3 are subdivided — Unterwalden (from before 
1291) into Ohwalden and Nidwalden, and Appenzell (since 
1597) into the Outer Rhodes and the Inner Rhodes, while Basel 
(since 1833) forms urban Basel (the city) and rural Basel (the 
t ountry districts) The Swiss political capital is Bern (by virtue 
of a Federal law of 1848), while the Federal Supreme Tribunal 
IS (since Its foundation in 1874) at Lausanne, and the Federal 
Polytechnic School (sinie it was opened in 1855) at Zurich 

In igoo there were 19 towns m Switzerland which had a population 
exceeding 10,000 souls, all having increased very much within the 
50 iirevious years Ihe following are the six largest, the figures 
for 1850 being enclosed within brackets Zurich, 150,703 (35,483), 
Basel, 109,161 (27,844), Geneva, 104,796 (42,127), Bern, 64,227 
(27,558), Lausannr', 46,732 (17,108), and La (Thaux de Fonds, 35,968 
(13,659) Thus Geneva was first in 1850, but only third in 1900 
Ihirteen of these nine tt in towns are cantonal capitals, though 
La Chaux de Fonds, Winterthur, Bienne, Tablat (practically a 
suburb of St Gall), I e Loele and Vtvty arc not, while no fewer than 
twelve canton il capitals (Sion, Bclhnzona, Aorau, Altdorf, Sehwyz 
Fraucnfcld, Glarus, Liestal, Sarnen, Stans, Appenzell and Zug) are 
below this limit It IS reckoned that while the 19 Swiss towns having 
over 10,000 inhabitants had in 1850 a population of 255,722, that 
number had swolUn in 1900 to 7^2,205 

Communications — The carnage roads of Switzerland were 
much improved and increased in number after a strong Federal 
government was set up in 1848, for it largely subsidized 
cantonal undertakings In the course of the 19th century 
many splendid roads were earned over the Alpine passes, whether 
within or leading from Swiss territory, in the latter case with 
financial aid from Italy (or till 1859 Austria, as the mistress of 
the Milanese) The earliest in date was that over the Simplon 
(1800-1807), while others were opened respettivcly over the 
hurka (7992 ft ) in 1867, to the top of the Great St Bernard 
(81 1 1 ft ) in 1893, over the Grimsel (7100 ft ) in 1895, and over 
the Klausen Pass (6404 ft ) in 1900 The highest carnage road 
entirely within Switzerland is that over the Umbrail Pass 
(8242 ft), opened in 1901, and leading from the Swiss upper 
Munster valley to close to the Stelvio 

The first Swiss lake over which a steamer plied regularly was 
that of Geneva (1823), followed by Constance (1824), Lago Mag- 
giore (1826), Neuchatel (1827), Thun (1835), Lucerne (1835) and 

1 The cantons are — Aargau, Appenzell, Basel, Bern, bnbourg, 
Geneva, Glams, Gnsons, Lucenu, Neuch&tcl, St Gall, SchTflliausen, 
Sehwyz, Soleure, Thurgau, Ticino, Unterwalden, Un, Valais, 

Zug, Zurich (see separate articles) . 
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Bnenz (1839) The first railway opened within Switzerland was 
tluit(i4m long) from Zurich to Baden in Aargau (1847), though 
the Swiss bit of that from Basel to Strassburg had been opened 
in 1844 From 1852 to 1872 the cantons granted concessions 
for the building of railways to private companies, but from 
1872 onwards the conditions w'cre other and the lines were con- 
structed under Federal superv ision In the ’fifties and ’sixties 
many lines were built, but not always according to sound finan- 
cial principles, so that in 1878 the great “ National Railway ” 
became bankrupt Hence the idea of the state purchase of the 
( hief lines made considerable progress, so that in 1898 such a 
scheme was accepted by the Swii>s people Accordingly in 
1901 most of the great lines became Federal railways, and the 
Jura-Simplon in 1903, while the Gotthard line became Federal 
in 1909 This state ownership only applies to the mam lines, 
not to the secondary lines or to the mountain cog-wheel railways 
(of which the first was that from Vitznau up the Rigi, 1871) 
now so widespread throughout the country The highest point 
as yet attained in Switzerland by a mountain railway is the 
Eismeer station (10,371 ft ) of the Ime towards the Jungfrau 
Many tunnels have been pierced through the Swiss Alps, such 
as the St Gotthard (1882), the Albula (1903) and the Simplon 
(1906) The highest lint carried over a Swiss pass is that over 
the I ittle Scheidcgg (6772 ft ) 

hv1u<itrtes — a Of the Land If wt look at the annual turnover 
tlicrc IS no doubt that the principal Swiss industry is that of the 
entertainment of foreign visitorb, for its gross receipts arc larger 
than those of any other branch It appears from the ofificial statis 
tics that in 1905 itb gross receipts amounted to rather over £j,^oopoo 
(as against alwul /4 soo 000 in 1894, and rather over ^^2 ,000,000 m 
1880) the net profit being neaily /i, 500, 000 (as against £056,000 
and nearly £300,000 respectively), 'wmlc in 1905 the capital invested 
in this industry was rather over £^ 1,000 000 (as against £20 750,000 
m l £12,750000 respectively) In 1905 there were in Switzerland 
1924 hotels (of which 40. were in Bern and 358 in the Orisons) 
specially built for the accommodation of foreign visitors, containing 
i2po68 beds, and employing 33,480 servants (tin numbers for 
1894 and 1880 arc 1693 and 1002, 88,6:j4 and 58,137, and 23,997 
and 16,022 respectively) Part of this increase is due to the fashion 
of visiting SwitzcrUn 1 in winter for skating, tobogganing, skiing, &c 
Of the actual productive ' soil aliout two thirds is devoted 
to arable or pasturage purposes, but the latter braneh is by fai 
the more important, occupying about 83 % of this two thirds, 
for Switzerland is much more a pastoral than an agricultural 
loimtry In 1906 the number 01 cattle was offieially put at 
1 497,904 (as agunst 1,340,375 in 1901 and 993,291 111 i 860 ) 

In summer they arc supported on the numerous mounhun pastures 
or “alps" (see Alps, 2), which number 4778, and are of an 
estimated capital value of rather oe er £3,000,000, while in winter 
they arc fed on thi hay mown on the lower meadows or purchased 
from outside Two mam breeds of cattle arc found in Switzer 
land, the dun race (best represented by the cattle of Schwyz) 
iiid the elapjiled race (of which the biramc valley beasts arc of the 
led and white kind, and those of the Gruydre of the black and white 
variety) The best Swiss cheeses are those of the Emmtnthal and 
tif the Gruy6rc, while the tveo principal condensed milk factoncs 
(Nestl6 at Vcvey aid that at Cham) an now united It should be 
noted that the proiiortion of the land dt voted to pastoral pursuits 
increases, like the rainfall, from the west and north west to the east ' 
Eind north-east, so that it is highest (nearly 90 %) m Appenzcll and 
Gall As n gards other elomcstic animals, the number of swmc ' 
increased from 30^,428 in 18O6 to 500,974 in 189O (the maximum ' 
recorded!, but m 1906 fill to 548,355 The number of goats has I 
remained pretty steady (^59,913 in 1906 to 375,482 in 1800, the 
maximum, 416,323, being attained in 1886), but that of sheep has 
de*croased from 4^7 001 in 18O0 to 209,443 in 1906 

It IS sbited that but 14 % of the productive “ area of Switzerland 
i^ com -growing this proportion being however doubled m Vaud 
Hence for its food supply the country is largely dependent on its 
imports, the home supply suf being for 153 days only Tobacco is 
grown to a cerhun extent, especially near Pay erne in the Broye 
valley (Vaud) and m luino, while more recently beetroot his been 
cultivated for the purpose of manufactunng sugar Fiuit and 
vegetables are m<ade into jams and concentrated foods at Lenzburg 
,ind Kcmi)tthal, while kirschwasser (cherry brandy) is made m Zug 
Forests cover about 28 J % of tin ‘ productive “ area of Switzerland 
They are now w 11 can d for, and produce considerable profits 
Vineyards m Switzerland now cover 108 7 s<j m , though the area 
IS steadily decreasing owing to the competition of foreign cheap 
wines 3 h( onlv cantons which have over 10 % of their area thus 
planted are Vaud (25 %), Ticino (20 %) Zurich (17 %) and the Valais 
(10 7 %) Among the best Swiss wines are those of La Cote, Lavaux 
lad Yvome (all in Vaud), and Muscat, Pendant and Vin du Glacier 
(aH m the Valais) Ihose grown near Neuchfitcl, at the northern 


end of the lake of Zunch, near Baden (Aargau), and along the Swiss 
bank of the Rhine, are locally much esteemed 
Among the raw mineral products of Switzerland the most impor- 
tant IS ctsph lit, which is worked by an English company in the Val 
de Travers (Neuch&tcb Various metals (even incmchng gold and 
silver) exist in Switzerland, but are liardly worked at all, save iron 
(Dol^mont), copper (Val d’Anmviers) and argentiferous lead (I^ts- 
chciithal) True coal is wholly absent, but lignites occur hire and 
there, and are sometimes worked {e g at Kapfnach, Zurich) An- 
thracite IS found in the Valais, while peat is worked in many parts 
Salt was first found at Bex (Vaud) 111 1544, nunes are still 

worked But far more important are the sahne deposits along the 
Rhine, from near Basel to Coblenz (at the 1 unction of the Rhine and 
the Aar), which were discovered at Schweizerhall in the year 183O, 
at Kaiseraugst in 1844, at Rheinfelden in 1845, and at Ryburg in 
1848 Marble, sandstone and granite are worked in various spots 
for building purposes Marl, clay and limestone are also found 
and are much used for the manufacture of various kinds of cement 
There are said to be 620 mineral springs in Switzerland, the best 
known being those at Badtn in Aargau and at Schinznach (both 
sulphur), Schuls-Tarasp and St Mont/, Stachelberg, Ragatz and 
Pfafers, Leukerbad and Weissenburg The most important slate 
quarries are those in th< canton of Glarus The relative impoibince 
01 the Swiss industnes concerned with the land is best shown by the 
census taken m 1900 as to the occupations of the inhabitants No 
fewer than 1,035,010 (about one- third of the total population) were 
engaged in pastoral or agncultural puisuits, as against 19,334 
employed in market gardening, 18,233 in various matters touching 
the forests, 12,785 m the vineyards, and 12,32 3 in extracting minerals 
(of these 8004 were employed in stone or marble quarries) 
b Manufactures — 1 he same census also shows the relative 
importance of the clucf branches of iiianufactun in Switzerland — 
textile industnes 270,114 (of which 88,457 were m thi siUe braneh 
and 63,853 in that of cotton), watchmaking 115,617, embroidery 
89,558, besides 74,148 engaged in the manufacture of machinery 
Eastern Switzerland is the mdnstiial i^ortion of the land, though 
watchmaking and some minor industries ire c irrnd on m the Jura 
The textile industnes arc by far the most important in Switzerland, 
Zunch and its neighbourhood bring the mam centre both for silk 
(this branch was revived by the Protestant exiles from Italy in the 
lOth century) and eotton, while St (rail, Appenzell and Thurgau 
art mainly devoted to embroidery, and Basel to the silk ribbon and 
floss silk departments The watchmaking industry has been cstab 
lishod in Gene va since the cnel of the lOth century and sjircad in the 
early i8th century to the NeuchAtel poition of the Jura (centre La 
Chaux de Fonds and I e Lode) Musical boxes are eluefly made at 
Ste Croix in the Vaud seetion of the J^ura, wliile Geneva is famous for 
its jewehy and goldsmiths work The growth of tlie manufactuie 
of machines is much more recent, having originally been a mere 
adjunct of the textile inelustry, and eleve loped in order to secure 
its indcpwidcnce of imports fiom England Its centres are m and 
around Zurich, Winterthur, St Gall and Basel Among othcar 
roducts and industnes are ehocol ite (buchard, Cailler, Sprungli, 
obler, Peter, Maestrani, &c ), shoemaking (behonenwerd), straw 
plaiting (Aargau and Giuydie), wood carving (Bnenz m the Btincse 
Obcrland since 1825), concentrated soups and meats (Maggi's factory 
IS at Kemptthal near Winterthur), aniline dyes (Basel), aluminium 
(Neuhausen in bchafihausen) 

Commerce — Switzerland is naturally adapted for free trade 
for it dejicnds on the outside woild for much of its food-stuffs and 
the raw materials of its manufactures After the adojition of the 
Federal Constitution of 1848, customs duties within the land were 
abohshed, while moderate duties only were levied on imports, the 
sum increasing as the ai tides came more or less within the category 
of luxuries, but being lowest on nicessanes of hfc Down to 1870 
Switzerland was all but entirely on the side of jree trade Since 
that time it has been becoming more and more protectionist This 
change was due in part to the increased tiriffs levied m Germany 
and France, and in part to the strong pressure exercised by certain 
branches ol the Swiss manufacturing industnes, while ticaties of 
commerce have been made with divert countries Hence in 1903 
the Swiss people adopted the principle of a greatly mere^ased scale 
of duties, the detailed tariff of the actual sums levied on the various 
articles coming into forct on tht 1st of January 1906 Ihese 
higher duties were meant to serve as a weapon for obtaining better 
terms m future commercial treaties, but were finally increased still 
more it the instigation of certain of tlie great manufacturers, so that 
Swltzciland became decidedly a proU ^tiomst country In 1901 
the receipts from the customs duties were about £1,858,000, wlule 
111 1905 they were £2,541,000, and m 1907 rather more (£2,894,000) 
Excluding goods in transit, tlie totil value of miports rose from 
about £36,500,000 m 1895 to about £55,000,000 m 1905, while 
between the same dates the exports rose from about £26,500,000 
to £38,750,000— in other words, the unfavourabk l^alanco of trade 
hack increased from £10 000 000 m 1895 to £10,250,000 m 1905 
The increase dunag tlie same period m tne case of the four great 
articles of export from Switzerland was as follows silk from nearly 
£8,500,000 to rather over £10,000,000, embroideries from nearly 
£3,000,000 to £5,000,000, watches from £3,500,000 to £5,250,000 
and machinerv from rather under /i, 000, 000 to £2,250 000 
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Government — The Swiss Confederation must be carefully 
distinguished from the 22 cantons of which it is composed, and 
which are sovereign states, save m so far as they have given up 
their rights to the Federal government These cantons them- 
selves are built up of many political communes, or Gemeinden, 
or civil parishes, which are the real political units of the country 
(and not merely local subdivisions), for any one desiring to 
become naturalized a Swiss must first become (b> purchase or 
grant) a member of a commune, and then, if hiS burghership 
of the commune is confirmed b> the cantonal authorities, he 
obtains also, simultaneous!), both cantonal and Federal 
citizenship 

a Now in Switzerland there are 3164 political communes 
{mumcipalites or Etnwohner gemeinden) These are composed 
o‘ all male Swiss citizens over twent) years of age, of good 
character and resident m the commune for at least three months 
The meeting of these persons is called the as^emblee generale or 
Genteindever^ammlung, while the executive council chosen b) 
It Is the consetl municipal or Gemeinderat^ the chief person in 
the commune (elected by the larger meeting) being termed the 
syndic or maire^ the Gemeindeprasident or the Gemeindeammann 
Ihis kind of commune includes all Swiss residents (hence the 
German name) within its territorial limits, and has practically 
all powers of management of local affairs, including the carrying 
out of cantonal and Federal laws or decrees, save and except 
matters relating to the pastures and forests held in common 
Ihis class of commune dates only from the time of the Helvetic 
republic (1798-1802), and its duties were largely increased after 
the liberal movement of 1830, the care of the highways, the 
police, the schools, the administration of the poor law being 
successively handed ovei to it, so that it became a political body 
A 3 regards Swiss citizens belonging to e^ntons other than that 
in which they reside, the tcderal Constitution of 1848 (art 41) 
g.ive' them rights of voting there in cantonal and Federal matters, 
but not in those relating exclusively to the commune itself 
The Federal Constitution of 1874 (art 4^) gives to sueh persons 
as those named above {htabltb or N icdergela^^enen that is, 
permanent settlers) all voting rights, Federal, cantonal and 
eommunal (save as below), the two Hst-named after a stay of 
three months Iciriporary residents being Swiss citizens 
(c g labourers, servants, students, officials not being communal 
officials) are called residenh or Aufenth alter, and are in most 
cantons considered to be as such incap iblc of voting in c ommunal 
matters until after a residence of thiec months, though some 
tan tons require a longer sojourn Foreign residents are intludcd 
under this class of Aufenthalter 

11 k burgher communei> {coutmunes bowgeoises 01 Burger gemeinden), 
now principally of histoiical interest, having for tlvc most pari 
gradually merged with the other class of coinnumes were oiiginally 
simply the commumties tint dealt with the nianagcnuiii of tlu 
“ lands subject to common user ” or Allmend (mainly summer 
pastures and forests) but {gradually obtainLci, by purchase 01 other- 
wise the manorial rights the burj^heis then bem}' themselves the 
lords of the manor (as at Ihixham in Devonshiie) But when after 
the Reformation owing to the suppiession of the monasteries the 
care of the poor was imposed by the Federal Diet in 1551 on the 
seveial communes, these natuially aided only their own members 
a course which gave rise to a communal burghership ' a s\stem 
designed to prevent persons fioin gaming a settlement ' in any 
commune to which they did not pioperly btlon^ Ihus all non 
burgher residents permanent or ttmporar} were excluded from 
any share m the enjoyment of the lands subject to common user 
or in their management and remame'd complete outsiders though 
paying local rates With the increased facilities of communication 
and the rise of a shifting industrial population such restrictions 
became invidious and unfair, particularly after the introduction 
under the Helvetic republic of a Federal citizenship superior to 
cantonal citizenship and after the communes became more and more 
burdened with public duties so that the amount of the raUs equalled 
if it did not exceed, the sums produced by the common lands 
lo avoid some of these inconveniences “ political communes " 
were set up, consisting practically of all Swiss permanent residents 
I 3 ut the relation between these and the old Bur get gemeinden (the 
burghers of which only have nTht> of user over th.^ common lands) 
was vei y delicate and has been settled (if settled at all) in vanous 
fashions In some cases the older communes simply merged \Mth 
the newer, the own rship of the common land', thus passing from 
ono to the other class In other cases the Burgergemi inden still 


exist as distinct from the ‘ political communes " but solely for 
purposes (enjoyment management, &c ) relatmg to the eoniraon 
lands, and thus form a sort of privileged community inside the larger 
and now more generally important community in some cases tlie 
common lands liave been divided in varying proportions between 
the two classes of communes the Bur get gemeinden thus continuing to 
exist solely as regards that part of the common lands which they have 
rebiined In other cases the common 1 inds whether before or after 
1798 have passed into the possession of a small numlw of the 
burghers who form a close corporation, the revenues of which are 
enjoyed by the members as sueh and not as citizens — m short are 
subject to no public obligations or burdens save rates and taxes 

h The twenty-two cantons (three are subdivided — Unter- 
walden, Appenzell and Basel — into two hedves) are divided into 
“administrative districts (187 in numb< r), which are ruled by 
prefects, in the French fashion, appointed by the cantonal autho- 
rities These are the true local divisions in the country Each 
canton has its own legislature, executive and judiciary The 
older cantons have in some cases (Uri, Unterwalden, Appenzell 
and Glarus) preserved their ancient democratic assemblies (or 
Land sgemetnden), in which each burgher appears in person, 
and which usually meet once a vear, on the last Sunday in April 
or the first Sunda) in Ma), always (weather permitting) in the 
open air These annual assemblies elect annually a sort of 
standing committee, and also the chief magistrate or Landam- 
mann, as well as the jiidiciarv In the other eighteen cantons 
the legislature {Gro^^ Rat or grand consetl) is composed of 
representatives chosen b\ the (an tonal voters in proportion, 
varying m each canton, to the popuh’tion They are thus local 
parliaments rather than mere county councils The executive 
{Regierungsrat or conseil d^etat) is elected ever)w^here (save 
hiibourg, the Valais and Vaud) b) a popular vote, this plan 
having gradually superseded election by the cantonal legislature 
All the cantons (save Fribourg) have the referendum and 
initiative, b\ which the electors can exercise control over their 
elected representatives The cantonal judiciary is chosen by 
the people 

c In 1848 the hederal government was reorganized according 
to the plan adopted in the United States, at an) rate so far as 
regards the legislature {Bundei>veriammlung or assemblee jederale) 
This is (omposed of two houses (i) the Standerat or consetl 
des etalb, to which each canton, great or small, sends two repre- 
sentatives (generall) chosen for varying terms b) the people, 
but, in 1907, stdl by the cantonal legislature m Bern, Fribourg, 
Neudiatel, St Gall, the Valais and Vaud), this house being like 
the American Senate, (2) the Nationalrat or consetl national, 
composed of representatives (at present 167 m number) elected 
within the cantons m the proportion of i to every 20, oo^ (or 
fi action over 10,000) of the population, and holding office for 
three ) ears, before the expiration of which it cannot be dissolved 
The two houses are on an absolutel) equal footing, and bills 
are introduced into one or the other simplv because of reasons 
of practical eonveiiienee The federal parhament meets, at 
least once a year, in Bern, the federal capital The Federal 
executive {Bundesrat or comeil federal) was set up in 1848 and 
is composed of seven members, w'ho arc elected for three vears 
b) the two houses of the Federal legislature, sitting together 
as a ( ongress, but no two members ma) belong to the same canton 
The Federal parliament annualK names the president (Bwm/^^ 
prasident or president de la confederation) ixn 6 . the vice-president, 
so that the former is really but the chairman of a committi e, 
and not in any wa> like the Arnenean president The Federal 
president always holds the foreign portfolio (the “political 
d( partment ”), the other portfolios bein^ annuall) redistributed 
among the other membirs, but all decisions proceed from the 
eoLincil ab a whole The federal councillors cannot be at the 
same time members of either house of the Federal parliament, 
though they may speak or introduce motions (but not vote) 
m either house The Federal Supreme Court (Bundesgencht 
or tribunal federal) was created by the Federal Constitution 
of 1874 and IS (since 1904) composed of 19 full members (plus 
9 substitutes), all elected by the two houses of the Federal 
parliament, sitting together and holding office for six years, 
tlie Federal parliament also elects ever) two years the president 
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and vice-president of the Federal tribunal Its seat is at 
Lausanne Its jurisdiction extends to disputes between the 
Confederation, the cantons and private individuals, so far as 
these differences refer to Federal matters An appeal lies in 
some cases (not too dearly distinguished) to the federal council, 
and m some to the two houses of the Federal legislature sitting 
together As to the referendum and initiative (whether as 
to the revision of the ( onstitution or as to bills) see Referendum 

It was natural that, as the members of the Swiss Confedera- 
tion were drawn closer and closer together, there should arise 
the idea of a Federal code as distinguished from the manifold 
cantonal legal systems The federal Constitution of 1874 
conferred on the Federal authorities the power to legislate on 
certain defined legal subjects, and advantage wa> taken of this 
lo revise and codify the Law of Obligations (1881) and the Law 
of Bankruptcy (1889) The success of these attempts led to the 
adoption by the Swiss people (1898) of new constitutional 
articles, extending the powers of the Federal authorities to the 
other departments of civil law and also to criminal law Drafts 
carefully prepared by commissions of specialists were slowly 
considered during nearly two years by the two houses of tht 
Federal parliament, which finally adopted the civil code on 
the loth of December 1907, and it was expected that !>> 1912 
both a complete Federal civil code and a complete federal 
criminal code would come into operation 

Before 1848 there scarctl> such 'i thinjj as Federal finances 
for there was no strong central Federal authority As the power 
of those authorities mere iscd so naturally did their expenditure 
and receipts Jn 1849 the receipts were nearly 40, 000, as against 
an expenditure of ;^2()0 000 B\ 187:5 e.ich had risen to rather 
over 250,000 while in i88^ they just overtopped /2 000 000 
sterling each and m 1900 the receipts were just over ^'4,000 000 
sterling as against an expenditure of nearly ^4 000 000 The hgun s 
for 1907 arc £ 5 750 000 as against just over ;^5*5oo 000 and are the 
highest yet recorded The funded Fcdtril debt rose from i modest 
000 in 1840 to rather over ;^2,ooo,ooo in 1891 and ratlur over 
5^4 000,000 in 190^ standing in 1905 at ,^^,250 000 

By the Federal Constitution of 1848 the office was made a i 
Fo<leral attribute and the first Fcder il 1 iw on the subject was 
passed in 1849 (postage stamps within ttu country m 1850 for 
foreign lands m i8s4 and post cards in 1870) whih a Federal law 
of 1851 extended this privilege to the electric telegraph so tfuit in 
1852 the first line was opened with tliirty-four offices In the 
Federal Constitution of 1874 both branches are declared to fall I 
within the jurisdiction of the Confederation while in 1878 this \ 
juavilege was extended to the newly invented telephone Inviol- 
ibility c)t communications in all thret casts is guaranteed 

In 1891 the Swiss people accepted the principle of a state hank 
with a monopoly of note issue A first scheme was rejected 
by a popular vote in 1897 but a second was more successlul m 
1905 The “Swiss National Bank” was actuallv opencel on 
the 20th of June 1907, its two chief seats being at /unch 
anel at Bern It has a capital of £2 000 000 ste^rling dividtel into 
100,000 shares fwo-fifths of this capital is reserved to the cantems 
in proportion to their population in 1900 and two-hfths were taken 
up by pubhc subscription m June 190O The remaining fifth 
was reserved to the existing thirtv six hanks in Switzerlanel (all 1 
founded between 1834 and 1900) which have hitherto enjoyed the | 
right of issuing notes It was stipulited that within thiec yt'ars 
of the opening of the National Bank all notes issued by these thirty- 
six banks must be withdrawn and many had by 1907 taken this 
course m anticipation 

There is no “ estabhshed Swiss Church ” recognized by the heeler il 
Constitution but there may be one or more estabhshed churche > ' 
in any e^anton The Federal Constitution of 1874 guarantees full 
rehgious liberty and freedom of worship not being contrary to morals 
and the public peace as well as exemption from any compulsory 
church rates (arts 49 and 50) But it repeats with fresh pneks (art 
51) the provision of the Constitution of 1848 by which the Jesuits 
and all amhateel religious orders are forbidden to settle m Switzerland 
extending this prohibition to any other orders that may endanger 
the safety of the state or the public peace It also introduces a new 
article (No 52) forbidding the erection of new religious orders or 
new monasteries or the re-cstabhshment of old ones and also a 
new clause (last part of art 50) by which the erection of new bishop- 
rics on Swiss soil is subject to the approval of the Federal authorities 
The Jesuit article was due to the ^ Sonderbund “ War of 1847 and 
the rest 0 i this exceptional legislation to the “ Kulturkampf which 
raged m Snirltzcrland in 1872-1874 The Protestants form rather over 
three-fifthfr of the population, but have the majority in loj of the 
22 cantons only In the German-speaking cantons they are Zwing- 
hans, and in the French-speaking cantons Calvinists, though in 
neither case of the ongmal and orthoilox shade The Protestants 


alone are “ estabhshed “ m the Outer Rhodes of Appenzell , whik 
i the Romanists alone are “ established in 7]^ cantons (Lucerne, 
Uri, Schwyz, Untcrwalden, Zug Ticino, the Valais, and the Inner 
Rhodes of Appenzell) but only jointly in the 3 other cantons 
(Fnhourg St Gall and Soleure) in which they are in a maiority 
in Tune 1907 Geneva decided on the complete separation of church 
and state, and now stands alone in Switzerland in not luivmg any 
‘ established church “ at all (previously it had two — Protestants 
and Christian Catholics) In the other 21 cantons the Protestants 
and Romanists are jointly “ established " in iij as are the Protes- 
tants and the Christian Catholics in ij in which the Christian 
C^ithohcs Like the place of the Rom mists Thus out of the 21 
cantons with established churches ' {Landesfnrchcn or 
nationale^) the Protestants are solely or jointly “ established “ in 
I ind the Romanists in 19 (not m Bern Urban Ikiscl and the 
Outer Rhodes of Appenzell), while the Cliristian C-athohes are 
recognized in 7 cantons in two of which (Basel and Ncuchdtel) they 
are also ( ndow ed The ease of Ncuchdtel is p irtic ularly striking 
as it has three ‘ established churches “ (Prot( stants Romanists 
and Christian ( itholics), while there the Jewnh rabbis, as well as 
the pa’^teuY’i of the h rec Evangelical Church are exempt from military 
service Besides a lew paiishcs m Bern there are also three ' Lvan- 
gclicil Free Churches “ {Egltses hires) viz in Vaud (since 1847) m 
Geneva (since 1848), ind in Neuchdtcl (since 187:5) The Romanists 
have five diocesan bishops m Switzerland — Sion (lounded m the 4th 
century), Geneva (4th century), Basel (4th century, but reorganized in 
1828), Coirc (5th century), Lausanne (0th century), and St Gall (till 
1824 part of the bishopric of Constance and a scparite see since 1817) 
i There aie besides the sees of Lugano (erected in 1888 for Italian 
Switzerland — till then m Milan or Como — but united for the present 
to the see of Basel, though administered by a suffragan bishop) 
and Bethlehem (a see tn partibus annexed m 18 jo to the abbacy 
of St Maurice in the Valais) The Chnstiin Catholics (who resemble 
the Old Catholics m Germany) split off from the Romanists m 1874 
on the question of pap il infallibility (in Bern and Geneva polities 
also played a great part) and since 1876 have had a bishop of their 
own (consecrated by the German Old Catholic, Bishop Heinkens), 
who resieles m Bern, but bcxrs no diocesan title The Christian 
( atholics (who in the cc nsus are counted with the Romanists) are 
strongest m Bern Soleure and Geneva while their number m i9( (> 
was estimated variously it from twenty to thirty-four thousand — 
they hive 38 parishes (10 being in French speaking Switzerland) 
and some 57 pastors There are still a f< w monastenes in Switzer- 
I land which nave escaped suppression The principal arc the 
Binedictine houses of Disentis (founded m the 7th century by the 
! Irish monk Sigisbert), Eiiisiedeln {q v loth centuiy) and Fngelberg 
{q V , 12th century) as will as the houses of Austin Canons at St 
M lunce (hi Id by them since 1 1 28 though the house was founded by 
Bcnedictints in the 6th century) and on the Great St Hern ird 
(nth eentiuv) 

kducatton — Education of all grades is well cared for in Switzer- 
kind, and large sums arc annually spent on it by thi. cantons and 
the communes with substantial giants from the ( onfcderation 
(these last in 1905 were about £22^ 000) so far as regards pnmary 
ind higher educ ition Four classes of cdiieitional establishments 
exist 

a In the case of the primary education, the Confederation has 
the oversight (1 edcral Constitution of 187 j, art 27) but the cantons 
the administration Tt is laid down that m the case of the publu 
primary schools four principles must be observed by the cantons 
thv instruction given must be sufficient it must be under stale 

e lav) nuinagemcnt (ecelesi istics as such can have, no share m 
it) attendance must be compulsory, ind the instruction must be 
gratuitous w^hilc members of all religions must be able to frequent 
th( schools without offence to thtir belief or consciences (this is 
mtorjireh d to mean th it the general instruction given must be 
undenominational while if any denominational instniction is given 
attendance at it must not be made compulsory) By an amendment 
to the Fcilcral Cxmstitution adopted in 1902 the Confederation is 
empowered to make grints in aid in the case of pnmary schools 
w hile a Federal 1 iw of iqo 3 regulating such grants to be apjiropnated 
solely to certain specified puiqwses provides that the term “ primary 
schools “ sh ill include continuation schools if attendance is compul- 
sory The cantons organize primary education in their tomtoncs 
I delegating local arrangements (under the control of a cantonal 
I inspector) to a committee [Schulkommtsston) elected ad hoc in each 
I commune so that it is not a committee of the communal council 
The general principles laid down by the Confederation are elaborated 
into laws by each canton while the communal councils pass by-laws 
Hence there is a great vanety in details between lanton and canton 
The school age vanes from 6 to ib (for younger scholars there are 
voluntary kindergarten schools or icoles enfanttnes), and attendance 
dunng this penod is compulsory it not being possible to obtain 
exemption by passing a certain standard Two- thirds of the schools 
are ‘ mixed " , m the towns however, boys are often separated from 
girls The teachers (who must hold a cantonal certificate of effi- 
ciency) are chosen by the Schulkommission from among the candi- 
dates who apply for the vacant post but are elected and paid by the 
communal council Religious tests prevail as to teachers, who must 
declare the religion they profess, and are required to impart tbo 
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rthfj^ious inbtniction in the school this being compulsory on the 
children professing the religion that is in the majority m that par- 
ticular commune — consequently a Protestant teacher would never 
be appointed in a Rom mist school or vice versa The religious teach 
mg occupies an hour (always at the beginning of the school hours) 
thrice a week while special dogmatic instruction is imparUd by the 
pastor outside tht school house as a nile or m a room specially set 
apart therein The pastor is ex officio president of the Sehulkom- 
mission, while the religious teaching m school is based on a special 
“ school Bible," containing short versions of the chief events 
in Bible history The exact curriculum (code) is prescribed bv 
the canton and also the number of hours during which the school 
must be open annually but the precise repartition of these is left 
to the locil Schulkommission The attendance registers kept b\ 
tin. tcichers are submitted to the Schulkommission which takes 
m( asures against truant children or negligent parents by means of a 
written warning followed (if need be) by a summons before a court 
the treasurer of the Schulkommission receives and distributes the 
money contributions of the cantons (ineluding the grant in aid from 
the Confederation) and also of the communes, or of benevolent 
private individuals The school hours are as a nile four hours 
(from 7 a m in summer and 8 a m in winter) in the morning and 
(in the winter) three hours in the afternoon but on two afternoons 
m the Yvet k there is a sewing school for the girls the boys being then 
tree There are no regular half holidays l^ivate schools are 
permitted but receive no financial aid from the outside while thi 
teacher must hold a certificate of efficiency as in the state schools 
must adopt the same eurnculum and is subject to the by laws m idc 
by the Schulkommission On the other hand he is not bound by 
any conscience cUuse and can charge fees A canton el inspector 
examines eich school (of either class) annually and reports to the 
Lintonal educational authontus who point out any deficiencies 
to the local Schulkommission which must remedy them Thtre 
IS no p lyment by results nor do the money contributions (from any 
source) depend on the number of attendances made though of 
course they are more or less in proiiortion to the number of scholars 
attending that jiarticiilar school borne favour the idea of making 
the pnm<iry schools wholly dependent finanei illy on the Confcdcri- 
tion I his course has obvious conveniences but a first attempt wis 
defeated in 1882 and the scheme is still opposed mainly on the 
ground that it would seriously impair the principle of cantonal 
sovereignty and immensely strengthen the power of the Federal 
(ducational luthonties Jiy the law of 190^ the ejuota of tlu 
1 cdcral subvention was fixed at sixpence per liead of the resideuit 
popul ition of e leh canton but in the cise of bj cantons (the poorer 
ones) an extra twopence was added 

b The secondary schools are meant on the one side to help those 
scholars of the primary schools who desire to increase their know- 
kdg( though witho it any idea of going on to Iiiglu r studies and on 
thi other to prepare certain students foi entnince into the middle 
schools The atteiidani e everywhere is option il s ive m the city 
ol Basel where it is compulsory Pliese scliools v<iry very much 
from canton to canton The course of studies extends over two to 
four years and students are admitted at ages from ten upwards 
The eurnculum includes the elements of the cl issieal and modem 
languages of mathematics and of the natural sciences Pin v 
receive no Federal subvention but are supported by the cant >ns 
and the communes In 1905 the cantons contributed £zo ooo less 
than the commum s to the total cost of about £2 14 000 

c Under the general name of middle schools {Mittelsi hulen or 
uol(S moytnnes) the Swiss include a vaiiety of eclnc«ition il establish- 
ments w hich fall roughly under two he ids — 

1 Technieal schools (like those at Bienne and Winterthur) anel 

schools for instruction in various professions (commerce 

agiiculturc forestry and tht training colleges for teachers) 

2 Grim mar schools colleges and c iiitonal schools which m some 

cases iiniversi tit's find m some cases do not 

Ihc expenses of both clas-^es fall miinly on the cantons (m 1905 
about £300 000 to £i 30 000 from the communes) who for the former 
class (including certain departments of the second) receive a grant 
in aid from the Confederation — in 1905 about ^84 500 

d As regards the higher education the Eedtral Constitution of 
1874 (art 27) empowereel the Confederation to erect and support 
besides the existing Federal Polytechnic School (opened at Zurich 
m 1855 having been founded by virtue of art 22 of the hodcral 
Constitution of 1848), a Federal university (this has not yet been 
done) and other establishments for the higher education (sec t i 
above) Phis clause would seem to authorize the Confederation 
to make grants in aid of the cantonal universities, but as yet this has 
not been done while the cantons are m no hurry to give up their 
local universitKs There are seven full universities in SwitzerLind — 
Jiasel (founded m i4()o), Zurich (18^3), Bern (1834) Geneva (1873, 
founded in 1559 as an academic) Fribourg (international Catholic 
founded in 1889), Lausanne (1890 founded m 15^7 as an academic) 
ind Ncuchatel (existed 1840-1848 refounded in i8b6 and raised from 
the rank of an academic to that of a university in 1909) There is 
besides a law school at bion (existed 1807-1810 refounded in 1824) 
In general they each (save Sion of course) have four faculties — 
theology medicine Uw and philosophy Fribourg and Neuch&Ul 
iMsth lack i medic. 1 facultv while Zurich ind Bern have distinct 


faculties for vetennary medicine and Zurich a special one for den- 
tistry (in Geneva there is a school of dentistry) while Geneva and 
Ncuchatel support observatories The theological faculty is m every 
ease l^otestant save that in Fnbourg there is only a Romanist 
faculty (192 students m 1907) while Bern has both a iTotestant 
faculty and also a Christian Catholic faculty (ii students in 1907) 
but no Romanist faculty despite the fact that the Romanists 
(mainly in the Bernese Jura) form about one-sixth of the jwpulation 
while there are not very many Christian Ckitholics Ihesc eight 
academical institutions were maintained by the cantons at a cost 
in 1905 of about £\^^ 000 wlulc m the winter session of i9o(> th( 
total number of matriculated studmts (of whom 3784 were non- 
Swiss) was O444 (of whom 1904 were women — Fnbourg does not 
receive them), besides 2077 hearers" — in all 8521 The largest 
institution was Bern (lOzO matriculated students) and the smallest 
Neuchatcl (1O3) Ihc Lederal Polytechnic School is fixed at 
Zurich anil now comprises seven dipartmcnts — architecture 
engmeermg mdustnal meehanies industrial chemistry agriculture 
ind forestrv training of teachers in matliematies, physics and the 
naturil sciences and mihtiry science, besides a department for 
philosophy and political science It enjovs a very high reputation 
mil IS much frequented by non-bwiss who m thi winter session ol 
1905-1900 numbered 522 out of the 1325 matriculated students 
(women are notadmitted) In 1905 the cost of the maintenance of the 
school (which falls entirely upon the Confederation) was about 30 000 

Army —The Swiss .tnny is a purely militia force, receiving 
onl) pcnodital training (so far as regards men between 20 and 
48 years of age), based upon the principle of universal compulsory 
personal military service Till 1848 the cantons alone raised 
armed, equipped and trained all military units and nominated 
the officers By the Fedi ral Constitution of 1848 (art 20) tht 
Confederation was entrusted with the training of the engineers, 
the artillery and the cavalrv, with the education of instructors 
for all other arms, and with the higher training of all arms, while 
It was empowered to found military^ schools, to organize general 
military manceuvres, and to supply a part of the war matenel 
The Confederation, too, was given the supervision of the training 
of the infantry, as well as the furnishing, the construi tion and 
ihe maintenance of all war materiel^ whiih the cantons were 
bound to supph to the Confederation Hit Federal Constitu- 
tion of 1874 marked an advance on that of 1848 as to the follow- 
ing points The print iple of universal military' service and tht 
organization of the Federal army were developed according to 
the proportion of the oopulation tapable of bearing arms (in 
contradistinction to the 1848 svstem, art 19, of fixed contingents 
in the proportion of 3 to every 100 men of the population ol 
each canton), the entire milit.iry training and arming of these 
men and the cost of their uniform and equipment were taken 
over by the Confederation, which, too, supervised the militarv 
administration of the cantons The uniform, equipment and 
weapons of the men were to be free of cost to them, while com- 
pensation was due from the Confederation to the families of 
those killed or permanently injured in the course of their mili- 
tary service, as well as to the mvdids themselves There thus 
remained to the cantons the raising of all the infantry units and 
of most of the cavalry and artillery units as well as the nomina- 
tion of the offiiers of all arms, all these acts wtre subject to the 
supervision of the Confedtntion and had to be m accordance 
with Federal laws and regulations An attempt made in 189s 
to extend still further the sphere of action of the Confederation 
m military' matters was rejected by a vote of the Swiss people 
Thus the present system rests partK on the 1874 Constitution, 
and partly on the new military law, passed by the Federal 
parliament on the 12th of April 1907 

a The 1874 Constitution forbids the maintenance of any stand- 
ing army (art 13) and also (art ii) the practice (formerly very 
widespread) of hinng out contingents of mercenary soldiers by 
the Confederation or the cantons to foreign powers ( ‘ military 
capitulations") Ihc federal government can at or without 
the request of any canton repress anv disturbances within Swtzer- 
land by means of Fcdcril troops the cantons being bound to allow 
these free passage over their territory (arts 10-17) By art 18 
every Swnss male citizen is subject to the obligation of personal 
military service (the families of those killed or permanently injured 
in the course of active Federal service as well as the invalids them- 
selves are provided for by the Confederation) and the tax for those 
exempted is to be fixed by a Federal law while cverv recruit receives 
free of cost his hrst uniform equipment and weapons Art 16 
prov ides that the Confederation has control of the 1 ederal army and 
of the war materiel the cantons being only allowed certain defined 
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nghts within tUuir respective terntones By art 20 the limits 

of the jurisdiction of the Confederation and of the cantons are 
defined The Confederation has the sole right of legislation in 
militarv matters, but the execution of those laws is in the hands of 
the Cc ntons, though under 1 cderal supervision while all branches 
of military training and arming are handed over to the Confederation 
on the other hand, the eantons supply and keep up the equipment 
and the uniforms of the soldiers though these expenses are reim- 
bursed by the Confodcr ition according to a certain scale fixed by 
h cderal ngulations to be made later on Art 21 enacts that, where 
military considerations do not stand in the way the military units 
are to be formed of mm of the same canton but the actual raising 
ot these units and the mamtenanct of their numbers as well as tht 
nomination ^nd the promotion of the officers belong to the cantons 
subject to certain general principles to be laid down by the Confedera 
tion Finally the Confeder ition has (art 22) llie nght of using 
or acquiring miliLiry dnll grounds buildings &c belonging to the 
cantons on payment of moderate compensation according to prin- 
ciples to be laid down in a bedcral Dw It will thus be seen that 
the Swiss army is by no means wholly in the hands of the h'ederal 
authorities the c in tons still h iving a large share 111 its m<inagement 
though tlio military dejiartment of the 1 eder il executive has the 
ultimate control and pays most of the milit'rv expenses In fact 
it has been said in jest that the co it of a soldier belongs to his canton 
and his nflo to the Confederation 

h \ftcr much discussion and t artful consideration of the 
opinions of miny experts, the Federal law of 1907 was enacted, 
by which more uniformity was introduced into administrative 
matters and the whole system romodtlled, of coiirst according to 
the general principles formulated in the federal Constitution oi 
187^ and summarized under a 

The following is a bird's eye \ie\\ of the actual organization 
of the Swiss army Lvery Swiss m k citizen is bound to render 
personal military service between the ag( s of twenty and forty- 
eight Certain classes art exempt such as high Fetlcral officials, 
clergymen (not being militiry chaplains), offiei Is of hospitals anti 
prisons, as will as custom house officials and poheimen and 
officials of public means of communication, but in the latter case 
only those whoso servues would be indispensable in time of war, 
eg jKJst office, telognph, tek phone, railway and ste irnei employ^ > 
(all exempted before 1907) — custom-house nun, policemen and 
the officials last named must have had a first ptriod of training 
before they aie exempt 1 Iio‘t who are totally disqu ilifud lor any 
reason must, till the age of forty, pay in extra t ix of 0 francs a head, 
jilus francs on csery 1000 francs of tlu ir nit i>roperty, and 
Irancs on every 100 Iranes of tluir net meome, the miximum tax 
that can bi kvud m aii> pirtuular c isc being 3000 francs a yeai 
(property undir 1000 francs and the first Ooo liancs of imonu 
are free from this tax, which is only levied as to its half in case of 
tlie men m the Lindwthr) this tax is cqu dly divided bctwiin 
theConferk ration and the emtons, its total yi< Id in 1905 bimg about 
^171, <KK) The canton il authontus mu‘-tci 111 certain hxtd centres 
their young men of t>Mnty ycers, who must appeir personally in 
order to submit themselves at the hinds of thi Federal ollieials to 
a medical examination, a literary ex iiui nation (ren.diiig, aiitlinutie, 
elementary bwiss geography and history and the composition of 
a short wntb n ess«iy), as wall as (since 1905) pass c( ikun ckintntaiy 
gymnastic tests (a long jump of at least 8 ft , lifting at le ist four 
times a weiglit ot alxnit ^7 lb m both hands at once, and running 
about 80 yds in under 14 seconds) ,different marks bemg given ac- 
cording to the degree of proficii iiey m these liti rary and gymnastic 
departmi nts Those falhiig below a certain stand ird — bodily, mental 
or muscular — arc exempted, but may be ‘ postpone d " for not more 
than four yt ars, in hopes that before th it date the desired standard 
Will be attained If not tot dly disqualified (in that case they pay 

a tax) they m ly be incorporatt d not m the terntoiial iirmy, but in 
the auxihary forces {e g i)iouex.rs, hospital, coniinisviriat, intclhgcncc 
and transport departments) The cantons (unik r Federal super- 
vision) see that the lads, while still at school, receive a gymnastic 
traimng while the Confedi ration makes money grants to societies 
which aim at preparing lads after leaMiig school for tlieir mihtary 
service, whether by stimulating bodily training or the practice 
of nflo shooting, m which c iso nfles, ammunition and equipment 
are supplied fne— in all these cases the attendance of the lads is 
purely voluntary In some cantons the young men, between the 
ages of eighteen aiul twenty, are required to attend a night school 
(in order to rub up thiir school knowledge) for sixty hours a winter 
for two winters the teacher being paid by tlie Confederation and 
the lads being under military law Naturally the lads from the 
large towns and the more prosperous cantons do best m the literary 
examination and tliose who belong to gymnastic socictits in the 
gymnastic tests, tliough she*er bodily untramed strength avails much 
m tho hftmg of weights In 1900 26 808 young men of twenty years 
of age were examined (this is exclusive of oldto: men then first 
mustered) CX Uus number 14,045 (52 4%) were at once enrolled 
as recruits, 3497 (n %) were ‘ postponed " for one or two years, 
and 9260 (34*6%) were exempted wholly— these ratios vary but 
httle, for tlie standard is k< pt rather high, partly owing to con 
sid<-rations of exjx ns( , so tliat a young fellow 01 twenty who becomes 
a “xecriut ' at once may be taken to bediatliieuy above the average 


in bodily and mental qualities By the new law of 1907 the army 
is divided into three (not, as previously, four) classes — the Austug 
or iltte (men from twenty to thirty-two), the Landwehr (men between 
thirty three and forty) and the Landsturm or reserve (men between 
forty-one and forty-eight) The recruits serve for dififetrent 
periods during their first year according to the arm of the service 
into which they are incorporated — infantry and engineers sixty-fivc 
days, artillery and garrison troops seventy-five days and cavalry 
ninety days, while tho^e m the auxihary troops serve but sixty 
days Soldiers in tho LUte are called out seven times dunng their 
term of service for a period of eleven days a year (fourteen days for 
the artillery and garrison troops), while the Landwehr is only called 
out once lor a tr>ining period of clcvin days Cavalry men serve 
ten years m tlie Elite (no service m the Landwehr) and dunng that 
period are called out tight times for a training jieriod of tleven days 
a year Between the agts of twenty and forty each soldier must 
attain a certain proficiency in marksmanship (at least pomts 
out of 90 m 10 shots), wlulu there is an annual inspection (by cantonal 
officials) of arms, uniform and equijnmnt The Confederation also 
makes money grants to rifle societies, which m 190O numbered 
3732, had 22t), 951 members (all soldiers between twenty and forty 
must bo memlcrs), ami received Federal grants to the amount of 
about £i j,5oo Kiiie and uniform become the full property of the 
soldier after ^le h..s completed his full term of service Officers 
serve in the Elite till thurty-eight years of rge, and m the Landwehr 
till forty-four (in the case of officers on the staff the service lasts till 
forty-eight years of age), while they remain in the Landsturm till 
fifty two yeais of age The Swiss army is made np (according to 
the new law of 1907) of a stafl, composed of all the commandmg 
officers on active service from the rank of major upwards (m this 
t s in all the following cases the actual number is to be fixed by a 
leeleral lave), the geneial staff, the army service corps (post office, 
telegraph, rt ilways, niotoi cars, chaplains, police, courts of justice, 
secretaiies, <^.e , anel the auxiliary services) while the soldiers proper 
are divided into a number of elas es infantry (including sharp- 
shooteis and eye lists), cavalry, artillery (including the mountain 
batteries), engineers (including sappers and railway labourers), 
garrison troops, the medical, veteiinary (veterinary surgeems and 
laniers), commissanat and transj ort services (drivers and leadeis 
of laden hoises and mules) On the ist of January 1907 (still under 
Bie old system) the nnmbeis of the Swiss army were as follows tlie 
Elite had Ij9,^i4 (of which 104,203 were infantry, 5183 cavalry, 
18,544 artilkiy and 551)7 engineers), and the Landwehr 9Li()3 
(including 07,955 infantry, 4378 cavalry, 15,5 aitillery and 431^ 
eiigmet is)— making thus a total of 232, (>77 men between the age* 
of twenty and forty-four years of age (17,221 mhuitry, 95O1 cavahy, 
31,800 artillery t*iid 9880 engineers) lo this total must be addeel 
44,294 men in the armed Landsturm (forty five to fifty years of 
ige) and 202,138 au nhary tioojjs (jiomtrs, woiknieii in military 
establishments, mee ical, eommissanat and tmnsport departments, 
police, hr erne n, ekrks, and nan at a miliLuy eUpol) The total of 
the Lai^lstium and the auxiliary services is 306,452, so that a 
grand total is 559,109 men (unekr the old system oflice>rs served 
in the Landwehr till forty-eight, and m the I^andstuim till fifty five) 
Ihe total exj>e.n&es of the Swiss army rose from £928,000 in 189O to 

;iri, 400,000 in 190O Rifles are manufactured m Bern, ammunition 
at Thun and at Altdorf, uniforms are made in Bern, and the cavalry 
icmount dei>ot is at Thun, which is also tlie chief artillery centre of 
Switz( 1 land There is a de partmeiit for mihtary science at the Federal 
Poly tee hnic School at 7 unch, one section being meant for students 
in general, and the other specially for officers (W ABC) 

History 

The Swiss Confederation is made up of twenty-two small 
stales, differing from each other in nearly every point — 
religious, political, social, industrial, physical and linguistic, 
yet It forms a nation the patriotism of whose members is imivtr- 
sallv acknowledged History alone can supply us with the key 
to this puzzle, but Swiss history, while thus essential if we tould 
thoroughly grasp the nature of the Confederation, is very 
intricate and v ery local A firm hold on a few guiding principles 
IS therefore most desirable, and of these there are three which 
we must always bear m mind (1) The first to be mentioned 
IS the connexion of Swiss history with that of the Empire Swiss 
history is largely the history of the drawing together of bits of 
each of the imperial kingdoms (Germany, Italy and Burgundy) 
for common defence against a common foe— the Habsburgs, 
and, when this family have secured to themselves the permanent 
possession of the Empire, the Swiss League little by little wins 
its independence of the Empire, practically m 1499, formally 
in 1648 Originally a member of the Empire, the Confederation 
becomes first an ally, then merely a friend (2) Ihe second 
IS the German origin and nature of the Confederation Round 
a German nucleus (the three Forest divine ts) there graduallv 
gather other Gcnnaii districts, the LonfedtraUun is exclusively 
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Gtirman (save partially in the case of Fribourg, in which after 
Its admission m 1481 ieutonic influences gradually supplanted 
the Romance speech), and it is not till 1803 and 1815 that its 
French- and Italian-speaking “ subjects ” are raised to political 
equality with their former masters, and that the Romansch- 
speaking Leagues of Raetia (Graubunden) pass from the status 
of an ally to that of a member of the Confederation (3) Swiss 
history is a study in federalism Based on the defensive 
alliances of 1291 and 1315 between the three Forest districts, 
the Confederation is enlarged by the admission of other districts 
and towns, all leagued with the original three members, but not 
necessarily with each other Hence great difficulties are en- 
countered in looking after common interests, in maintaining 
any real union, the Diet was merely an assembly of ambassadors 
with powers very strictly limited by their mstriic tions, and there 
was no central executive authority The Confederation is a 
Staatenhundy or permanent alliance of several small states 
After the break-up of the old system in 1798 we see the idea 
of a Bundesstaat, or an organized state with a central legislative, 
executive and judiciary, work its way to the front, an idea which 
IS gradually realized in the Constitutions of 1848 and 1874 The 
whole constitutional history of the Confederation is summed up 
in this transition to a federal state, which, while a single state 
in its foreign relations, in home matters maintains the more or 
less absolute independence of its several members 

Swiss history falls naturally into five great divisions (i) the 
origins of the Confederation — up to 1291 (for the legendary 
origin see Tell, William), (2) the shaking off dependence 
on the Habsburgs — up to 1394 (1474), (3) the shaking off 
dependence on the Empire — up to 1499 (1648), (4) the period 
of religious divisions and hrench influence — up to 1814, (5) 
the construction of an independent state as embodied m the 
Constitutions of 1848 and 1874 

I On the ist of August 1291 the men of the valley of Uri 
{homines vallis Urantae), the free community of the valley of 
bchwyz {univcr^ilas vallts de SwiU), and the association of the 
men of the lower valley or Nidwalden {commumtas hominum 
intramontanorum vallts inftriorts) — Obwaldcn or the upper 
valley is not mentioned in the text, though it is named on the 
Bar/y appended— -formed ar Everlasting League for 

History of the puipose of self-defence against all who should 
the Three attac k or trouble them, a le igue which is expressly 
Lands stated to be a confirmation of a former one {aniiquam 
confederatwms for mam -juramento vallatam presentibus innovando) 
This league was the foundation of the Swiss Confederation 
What were these districts ^ and why at this particular moment 
was it necessary for them to form a defensive league ? The 
legal and political conditions of cac h were very different (a) In 
8153 Louis the German granted {inter aha) all his lands (and the 
rights annexed to them) situated in the pagellus Urantae to the 
convent of SS Felix and ReguH in Zurich (the present Frau- 
munster), of which his daughter Hildegard was the first abbess, 
and gave to this district the privilege of exemption from all 
jurisdiction save that of the king {Reichsfreiheit), so that though 
locally within the Zurichgau it was not subject to its count, the 
kingS deputy The abbey thus became possessed of the greater 
part of th( v'^lle) of the Reuss between the present Devil’s 
Bridge and the Lake of Lucerne , for the upper valley (Urseren) 
belonged at that time to the abbey of Disentis in the Rhine 
valley, and did not become permanently allied with Uri till 1410 
The privileged position of the abbey tenants gradually led the 
other men of the valley to “ commend ” themselves to the abbey, 
whether they were tenants of other lords or free men as in the 
Schache ithal 1 he meeting of all the inhabitants of the valley, 
for purposes connected with the customarv cultivation of the 
soil according to fixed rules and methods, served to prepare 
them for the enjoyment of full political liberty in later days 
The important post of “ protector ” {advocatus or vogt) of the 
abbey was given to one family after another by the emperor 
as a sign of trust, but when, on the extinction of the house 
of Zanng<n in 1218, the office was granted to the Habsburgs, 
the protests of the abbey tenants, who feared the rapidly rismg 
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power of that family, and perhaps also the desire of the German 
king to obtain command of the bt Gotthard Pass (of which 
the first authentic mention occurs about 1236, when of course 
It could only be traversed on foot), led to the recall of the grant 
in 1231, the valley being thus restored to its original privileged 
position, and depending immediately on the king {h) In 
Schwyz (first mentioned in 972) we must distinguish between 
the districts west and east of Stcintn In the former the land 
was in the hands of many nobles, amongst whom were the 
Habsburgs, in the latter there was, at the foot of the Mythen, 
a free community of men governing themselves and cultivating 
their land in common, both, however, were politically subject 
to the king s delegates, the counts of the Zurichgau, who after 
1173 were the ever-advancing Habsburgs But in 1240 the free 
community of Schwyz obtained from the emperor Frederick II 
a charter which removed them from the jurisdiction of the 
counts, placing them in immediate dependence on the king, like 
the abbey men of Uri In a few years, however, the Habsburgs 
contrived to dispense with this charter in practice {c) In 
Unterwalden things were very different The upper valley 
(Obwaldcn or Samcn), like the lower (Nidwalden or Stans), 
formed part of the Zurichgau, while in both the soil was owned 
by man> ecclesiastical and lay lords, among them being the 
j Habsburgs and the Alsatian abbey of Murbach Hence in this 
district there were privileged tenants, but no free community, 
and no centre of unity, and this explains why Obwalden and 
Nidwalden won iheir way upwards so much more slowly than 
their neighbours in Uri and S( hwyz Thus the early history and 
legal position of these three districts was very far from being the 
same In Uri the Habsburgs, save for a brief space, had absolutely 
no rights, while in Schwyz, Obwaldcn and Nidwalden they were 
also, as counts of the Zurichgau, the representatives of the king 
1 he Habsburgs had been steadily rising for many years from 
the position of an unimportant family in the Aargau to that of 
a powerful clan of large landed proprietors in Swabia and Alsai e, 
and had attained a certain political importance as counts ol 
the Zurichgau and Aargau In one or both qualities the cadet 
or Laufenburg line, to which the family estates in the Forest 
districts round the Lake of Lucerne had fallen on the division 
of the inheritance in 1232, seem to have exercised their legal 
rights in a harsh manner In 1240 the free men of Schw\z 
obtained proUclion from the emperor, and m 1244 we hear of 
the castle of New Habsburg, built by the Habsburgs 
on a promontory jutting out into the lake not far 
from Lucerne, with the object of enforcing their 
real or pretended rights It is therefore not a matter for sur- 
prise that when, after the excommunication and deposition of 
hrederiek II by Innocent IV at the Council of Lyons 101245, 
the head of the cadet line of Habsburg sided with the pope, 
some of the men of the Forest districts should rally round the 
emperor Schwyz joined Sarnen and Lucerne (though Uri 
anci Obwalden supported the pope), the castle of New Habsburg 
was reduced to its present ruined state, and in 1247 of 

Schwyz, Sarnen and Lucerne were threatened by the pope 
with excommunication if thev persisted m upholding the emperor 
and defying their hereditary lords the counts of Habsburg 
I he rapid dec line of Frederick’s cause soon enabled the Habsburgs 
to regain their authority in these districts Yet these obscure 
risings have an historical interest, for they are the foundation 
in fact (so far as they have any) of the legendary stones of 
Habsburg oppression told of and by a later age After this 
temporary check the power of the Habsburgs contiii..w- increase 
rapidly In 1273 the head of the cadet line sold all his lands 
and rights in the Forest distncts to the head of the elder or 
Alsatian line, Ruclo’ph, who a few months later was elected 
to the impcn il throne, m virtue of winch he acquired for his 
family m 1282 the duchy of Austria, which now for the first 
time becan t connected with the Habsburgs Rudolph recog- 
nized the privileges of Uri but not those of Schw>z, and, as he 
now united in his own person the characters of emperor, count 
of the Zurichgau, and landowner m the Forest districts (a name 
occurring first in the 14th century), such a union of offices might 
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be expected to result m a confusion of rights On the i6th of 
April 1291 Rudolph bought from the abbey of Murbach in Alsace 
(of which he was “ advocate ”) all its rights over the town of 
Lucerne and the abbey estates in Unterwalden It thus seemed 
probable that the other Forest districts would be shut off from 
their natural means of communication with the outer world 
by way of the lake Rudolph’s death, on the 15th of July of 
the same year, cleared the way, and a fortnight later (Aug i) 
the Everlasting League was made between the men of Un, 
Schwyz and Nidwalcien (the words et valhs supertoriSy le 
Obwalden, were inserted, perhaps between the time of the draw- 
ing up of the document, the text of which does not mention 
Ohwalden, and the moment of its sealing on the original seal 
ot Nidwalden) for the purpose of self-defence against a common 
toe We do not know the names of the delegates of each vallc\ 
who concluded the treaty, nor the plate where it was made, nor 
have we any account of the deliberations of which it was the 
result The common seal— that great outward sign of the right 
of a corporate body to act in its own name — appears fost 
in Un in 1243, Schw^^z in 1281, in Unterwalden not till this 
very document of 1291, yet, despite the great differences in 
their political status, they all joined m concluding this League, 
and confirmed it by their separate seals, thereby lading claim 
on behalf of their union to an independent existence Besides 
promises of aid and assistance in the case of attac k, they agree 
to punish great criminals by their own authority, but advise 
that, m minor cases and in all civil cases, eadi man should 
recognize the “ judex ” to whom he owes suit, engaging that 
the Confederates will, in case of need, enforce the clecisions of 
the “ judex ” At the same time they unanimously refuse to 
recognize any “ judex ” who has bought his charge or is a stranger 
to the valleys All disputes between the parties to the treaty 
are, as far as possible, to be settled by a reference to arbiters, 
a principle which remained in force for over six hundred years 
“ Judex ” is a general term for any local official, especially the 
chief of the community, whether named by the lord or bv the 
community, and, as earlier in the same year Rudolph had 
promised the men of Schwyz not to force upon them a “ judex ” 
belonging to the class of serfs, we may conjecture from this ver) 
decided protest that the chief source of disagreement was in 
the matter of the jurisdictions of the lord and the free community, 
and that some recent event in Schwyz led it to insist on the 
insertion of this provision It is stipulated also that eyeiy 
man shall he bound to obey his own lord “ convenienter,” or 
so far as is fitting and nght I he anttqud confoederatto mentioned 
in this document was probably merely an ordinary agreement 
to preserve the peace in that particular district, made probably 
during the interregnum (1254-1273) m the Empire 
2 In the struggle for the Empire, which extended over the 
>ears following the conclusion of the League of 1291, we find 
Morgsrtea Confederates supported without exception 

and the the anti-Habsburg candidate On the i6th of Octo- 
Lemgneot bcr 1291 Uri and Schwyz allied themselves with 
Zurich, and joined the general rising in Swabia 
against Albert, the new head of the house of Habsburg It soon 
failed, but hopes revived when in 1292 Adolf of Nassau was 
chosen emperor In 1297 he confirmed to the free men of 
Schwyz their charter of 1240, and, strangely enough, confirmed 
the same charter to Un, instead of their own of 1231 It is 
in his reign that we have the first recorded meeting of the 
Landsgemeindc ” (or legislative assembly) of Schwyz (1294) 
But in 1 298 Albert of Habsburg himself was elec ted to the Empire 
His rule was strict and severe, though not oppressive He did 
not indeed confirm the charters of Un or of Schwyz, but he 
did not attack the ancient rights of the former, and m the 
latter he exercised his rights as a landowner and did not abuse 
his political rights as emperor or as count In Unterwalden we 
find that in 1304 the two vallejs were joined together under a 
common administrator (the local deput> of the count) — a great 
step forward to permanent union Ihe stories of Albert's 
tyrannical actions in the Forest districts are not heard of till 
two centuries later, though no doubt the union of offices m his 


person was a permanent source of alarm to the Confederation 
It was m his time too that the “ terrier ’ (or list of manors and 
estates, with enumeration of all quit rents, dues, &c , payable 
by the tenants to their lords) of all the Habsburg possessions 
m Upper Germany was begun, and it was on the point of being 
extended to Schwyz and Unterwalden when Albert was murdered 
(1308) and the election of Hcniv of Luxemburg roused the free 
men to resist the officials charged with the survey Despite 
his promise to restore to the Habsburgs all rights enjoyed by 
them under his three predecessors (or maintain them in posses- 
sion), Henry confirmed, on the 3rd of June 1309, to Un and 
Schwyz their charters of 1297, and, for some unlmown reason, 
confirmed to Unterwalden all the liberties granted by his pre- 
decessor, though as a matter of fact none had been granted 
This charter, and the nomination of one royal bailifl to administer 
the three districts, had the effect of plating them all (despite 
historical differences) in an identical political position, and that 
the most privileged yet given to any of them — the freedom of 
the free community of Schwyz A few days later the Confeder- 
ates made a fresh treaty of alliance with Zurich, and in 1310 
the emperor placed certain other inhabitants of Schwyz on the 
same privileged footing as the free ( ominunity The Habsburgs 
were put off with promises, and, though their request (1311) for 
an inquiry into their precise rights in Alsace and m the Forest 
districts was granted, no steps were taken to carry out this 
investigation Thus in IIenr}^’s time the struggle was between 
the Empire and the Habsburgs as to the recognition of the rights 
of the latter, not between the Habsburgs and those dependent 
on them as landlords or counts 
On Henry’s death in 1313 the electors hesitated long between 
Frederick the Handsome of Ilabshurg and Louis of Bavaria 
The men of S( hwyz seized this opportunity for making a wanton 
attack on the great abbey of Einsicdcln, with which thc> had a 
long-standing quarrel as to rights of pasture The abbot caused 
them to be excommunicated, and Frederick (the tho’cc of the 
minority of the electors), who was the hereditary^ “ advocate ” 
of the abbey, placed them under the ban of the hmpire 
Louis, to whom they appealed, removed the ban, on which 
Frederick issued a decree hy which he restored to his family 
all their rights and possessions in the three valleys and Urseren, 
and charged his brother Leopold with the execution of th s order 
The Lonlederates hastily concluded alliances with Glarus, 
Urseren, Arth and Interlaken to protec t themselves from attack 
on every side Leopold collected a brilliant army at the Austrian 
town of Zug in order to attack Schwyz, while a body of troops 
was to take Unterwalden in the rear b> way of the Brumg Pass 
On the 15th of November 1315, Icopold with from 15,000 to 
20,000 men moved forward along the shore of the Lake of Acgcn, 
intending to assail the town of Schwyz by climbing the slopes 
of Morgarten above the south-eastern end of the lake Ihcrc 
they were awaited by the valiant band of the Confederates 
from 1 300 to 1 500 strong The marcli up the rugged and slippery 
slope threw the Austrian army into disarray, which became a 
rout and mad flight when huge boulders and trunks of trees 
were hurled from above by their foes, who charged down 
and drove them into the lake Leopold fled m hot haste 
to Winterthur, and the attack by the Brumg was driven back 
by the men of Unterwalden On the 9th of December 1315 
representatives of the victorious highlanders met at Brunnen, 
on the Lake of Lucerne, not far from Sc hwyz, and renewed the 
Everlasting League of 1291 In their mam lines the two docu- 
ments are very similar, the later being chiefl> an expansion of 
the earlier lhat of 1315 is in German (in contrast to the 1291 
League, which is in Latin), and has one or two striking clauses 
largely indebted to a decree issued by Zurich on the 24th of 
July 1291 None of the three districts or their dependents is 
to recognize a new lord without the consent and counsel of the 
reist (This is probably meant to provide for an interregnum m or 
disputed election to the Empire, possibly for the chance of the 
election of a Habsburg ) Strict obedience in all lawful matters 
IS to be rendered to the rightful lord m each case, unless he attac ks 
or wrongs any of the Confederates, in which case they are to be 
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free from all obligations No negotiations, so long as the “ Lander” 
have no lord, are to be entered on with outside powers, save 
by common agreement of all Louis solemnly recognized and 
confirmed the new league in 1316, and in 1318 a truce was 
concluded between the Confederates and the Habsburgs, who 
treat with them on equal terms The lands and rights annexed 
belonging to the Habsburgs in the Forest districts are fully 
recognized as they existed in the days of Henry of Luxemburg, 
and freedom of commerce is granted But there is not one word 
about the poliitcal rights of the Habsburgs as counts of the 
Zurichgau and Aargau This distinction gives the key to the 
whole history of the relations between the Confederates and 
Habsburgs, the rights of the latter as landowners are fully 
allowed, and till 1801 they possessed estates within the Con- 
federation , it IS their politu al 1 ights which were always contested 
by the Swiss, who desired to rule themselves 
As early as 1320 we find the name “ Switzerland ” {Sweuz) 
(derived from Schwyz, which had always been the leader in the 
The League struggle) applied to the three Forest cantons, and in 
of Bight 1352 extended to the Confederation as a whole 
Members ]3u|; was not till after Sempach (1386) that it 
came into popular use, the historian J von Muller (1785) fixing 
the distinction between “ Schweiz ” (for the country) and 
“ Schwyz ” (for the canton), and it did not form the official name 
of the Confederation till 1803 (Officially in the middle ages and 
later the Confederation was named “ les Ligues de la Haute 
Allemagne,” or, as Commines, late in the 15th century, puts it, 
“les vieilks Ligues d’Allemagne qu’on appelle Suisses,” while 
from c 1452 onwards the people were called “ Swiss ”) This is in 
itself a proof of the great renown which the League won by its 
victory at Morgarten Another is that as years go by we find 
other members admitted to the privileges of the original alliance 
of the three Forest districts First to join the League ( 1 332) was 
the neighbouring town of Lucerne, which had grown up round 
the monastery of St Leodegar or Leger (whence the place took 
Its name), perhaps a colon> , certainly a cell of the great house of 
Murbach in Alsace, under the rule of which the town remained 
till its sale m 1291 to the Habsburgs This act of Lucerne was 
opposed by the house of Austria, but, despite the decision of 
certain chosen arbitrators in favour of the Habsburg claims, the 
town clung to the League with which it was connected by its 
natural position, and thus brought a new element into the pastoral 
association of the Forest districts, which now surrounded the 
entire Lake of Lucerne N ext, in 1 35 1 , ( amc the ancient town of 
Zurich, which in 1218, on the extinction of the house of Zaringen, 
had become a free imperial city in which the abbess of the 
Fraumunster (the lady of Uri) had great influence, while in 1336 
there had been a great civic revolution, headed by Rudolph Brun, 
which had raised the members of the craft gilds to a position in 
the municipal government of equal power with that of the 
patricians, who, however, did not cease intrr^uing to regain their 
lost privileges, so that Brun, after long hesitation, decided to 
throw in the lot of the town with the League rather than with 
Austria In this way the League now advanced from the hilh 
country to the plains, though the terms of the treaty with Zurich 
did not bind it so closely to the Confederates as in the other cases 
(the right of making alliances apart from the League being reserved 
though the league was to rank before these), and hence rendered 
it possible for Zurich now and again to incline towards Austria 
m a fashion which did great hurt to its allies In 1352 the League 
was enlarged by the admission of Glarus and Zug Glams 
belonged to the monastery of Sackingen on the Rhine (founded 
bv the Irish monk Fridolin), of which the Habsburgs were 
“ advocates,” claimmg therefore man} rights over the valley, 
which refused to admit them, and joyfully received the Con- 
federates who came to its aid , but it was placed on a low er footmg 
than the other members of the League, being bound to obey their 
orders Three weeks later the town and district of Zug, attacked 
by the League and abandoned by their Habsburg masters, joined 
the Confederation, forming a transition link between the civic 
and rural members of the League The immediate occasion of 
the union of these two districts was the war begun by the 


Austrian duke against Zurich, which was ended by the Branden- 
burg peace of 1352, by which Glams and Zug were to be restored 
to the Habsburgs, who also regamed their rights over Lucerne 
Zug was won for good by a bold stroke of the men of Schw> z in 
1364, but It was not till the day of Nafels (1388) that Glams 
recovered its lost freedom These temporary losses and the 
treaty made by Bmn of Zurich with Austria in 1356 were, how- 
ever, far outweighed by the entrance into the League in 1353 of 
the famous town of Bern, which, founded in 1191 by Berthold V 
of Zaringen, and endowed with great privileges, had become a 
free imperial city in 1218 on the extinction of the Zaringen 
dynasty Founded for the purpose of bridling the turbulent 
feudal nobles around, many of whom had become citizens, Bern 
beat them back at Dombuhl (1298), and made a treaty with the 
Forest districts as early as 1323 In 1339, at the bloody fight of 
Laupen, she had broken the power of the nobles for ever, and in 
1352 had been forced by a treaty with Austria to take part m the 
war against Zurich, but soon after the conclusion of peace entered 
the League as the ally of the three Forest districts, being thus 
only indirectly joined to Lucerne and Zurich The special 
importance of the accession of Bern was that the League now 
began to spread to the west, and was thus brought into cormexion 
for the first time with the French-speaking land of Savoy The 
League thus numbered eight members, the fmits of Morgarten, 
and no further members were admitted till 1481, after the 
Burgundian War But, in order thoroughly to understand the 
nature of the League, it must be rememl)ered that, while each of 
the five new members was allied with the original nucleus — the 
three horest districts — these five were not directly allied to 
one another Lucerne was allied with Zurich and Zug, Zurich 
with Lucerne, Zug and Glarus, Glams with Zurich, Zug with 
Lucerne and Zurich, Bern with no one except the three original 
members The circumstances under which each entered the 
League can alone explain these very intricate relations 

After a short interval of peace the quarrels with Austria broke 
out afresh, all the members of the League, save the three Forest 
districts and Glams, joined (1385) the great union ^ ^ 
of the south German cities, but their attention was 
soon called to events nearer home Lucerne fretted much under 
the Austrian mle, received many Austrian subjects among her 
citizens, and refused to pay custom duties to the Austrian bailiff 
at Rothenburg, on the ground that she had the right of free 
traffic An attack on the custom-house at Rothenburg, and the 
gift of the privileges of burghership to the discontented inhabi- 
tants of the little town of Sempach a short way off, so irritated 
Leopold III (who then held all the possessions of his house out- 
side Austria) that he collected an armv, with the intention of 
cmshing his rebellious town Lucerne meanwhile had summoned 
the other members of the League to her aid, and, though Leopold’s 
feint ot attackmg Zurich caused the troops of the League to 
march at first in that direction, they discovered their mistake m 
time to turn back and check his advance on Lucerne From 
1500 to 1600 men of Uri, Schwyz, Unterwaldcn, and Lucerne 
opposed the 6000 which made up the Austrian army The 
decisive fight took place on the 9th of July 1386, near Sempach, 
on a bit of sloping mtadow-land, cut up bv streams and hedges, 
which forced the Austrian knights to dismount The great heat 
of the day, which rendered it impossible to fight m armour, and 
the furious attacks of the Confederates, finally broke the Austrian 
line after more than one repulse and turned the day (see Winkel- 
ried) Leopold, with a large number of his followers, was slain, 
and the Habsburg power within the borders of the Confederation 
finally broken Glarus at once rose in arms against Austria, 
but It was not till the expiration of the truce made after Sempach 
that Leopold’s brother, Albert of Austria, brought an army 
against Glarus, and was defeated at Nafels (not far from Glarus) 
on the 9th of April 1388, by a handful of Glaius and Schwyz 
men 

In 1389 a peace for seven years was made, the Confederates 
being secured m all their conquests, an attempt made m 1393 
by Austria by means of Schono, the chief magistrate of Zurich 
and leader of the patrician party, to stir up a fresh attack 
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failed owing to a rising of the burghers, who sympathized with 
Pnedotn Confederates, and on the i6th of July 1394 the 

from the peace Was prolonged for twenty years (and again m 
Po/ittcmi 1412 for fifty years), various stipulations being made 
by which the long struggle of the League against the 
• • urg 9 Habsburgs was finally crowned with success 
By the peace of 1394 Glarus was freed on payment of £200 
annually (in 1395 bought up all the rights of Sackmgen), 
Zug too was released from Austrian rule Schwvz was given 
the advocatta of the gieat abbey of Emsiedeln, Lucerne 
got the Entlebuch (finally in 1405), Sempach and Rothenburg, 
Bern and Soleure were confirmed in their conquests Above all, 
the Confederation as a whole was relieved from the overlordship 
of the Habsburgs, to whom, however, all their rights and dues 
as landed proprietors were expressly reserved, Bern, Zurich 
and Soleure guaranteeing the maintenance of these rights and 
dues, with power in case of need to call on the other Confederates 
to support them by arms Though the house of Habsburg 
entertained hopes of recovering its former rights, so that techni- 
cally the treaties of 1389, 1394 and 1412 were but truces, it finally 
and for ever renounced all its feudal rights and privileges within 
the Confederation by the Everlasting Compart ’’ of 1474 
It is probable that Bern did not take any active share m the 
Sempach War because she was bound by the treaty of peace made 
with the Austrians in 1368, and Soleure, allied with Bern, was 
doubtless a party to the treaty of 1394 (though not yet in the 
League), because of its sufferings in 1382 at the hands of the 
Kyburg line of the Habsburgs, whose possessions (Thun, 
Burgdorf, &c ) in 1384 fell into the hands of the two allies 
We may mention here the foray (known as the English or 
Gugler War) made m 1375 Enguerrand de Coucy (husband of 
Isabella, daughter of Edward III of England) and his freebooters 
(many of them Englishmen and Welshmen), called “ Gugler ” 
from their pointed steel caps with the object of obtaining 
possession of certain towns in che Aargau (including Sempach), 
w^hich he claimed as the dowry of his mother Catherine, 
daughter of the Leopold who was defeated at Morgarten He 
was put to rout in the Entlebuch by the men of Bern, Lucerne, 
Schwyzand Unterwalden in December 1375 This victory was 
commemorated with great rejoicings in 1875 
3 The great victory at Sempach not merely vastly increased 
the fame of the Everlasting League but also enabled it to extend 
strugghM la influence and its territory The 15th 

Appeaxetu century IS the period when both the League and 
St Omit mad jts several members took the aggressive, and the 
th0 Valais expansion of their power and lands cannot be better 
seen than by comparing the state of things at the beginning 
and at the end of this century The pastoral highlands of 
Appenzell (Abbatis Celia) and the town of St Gall had long been 
trying to throw off the rights exercised over them by the great 
abbey of St Gall The Appenzellers, especially, had offered a 
stubborn resistance, and the abbot’s troops had l>een beaten back 
by them in 1403 on the heights of Vogelinseck, and again in 1405 
in the great fight on the Stoss Pass (which leads up into the high- 
lands), in which the abbot was backed by the duke of Austria 
The tales of the heroic defence of Uli Rotach of Appenzell, and 
of the appiearance of a company of Appenzell women disguised as 
warriors which turned the battle, are told in connexion with this 
fight, but do not appear till the 17th and i8th centuries, being 
thus quite imhistorical, so far as our genuine evidence goes 
Schwyz had given them some help, and in 1411 Appenzell was 
placed under the protection of the League (save Bern), with 
which in the next year the cit> of St Gall made a similar treaty 
to last ten years So too in 1416--1417 several of the “ tithings ” 
of the Upper Valais {t e the upper stretch of the Rhone valley), 
which in 1388 had beaten the bishop and the nobles in a great 
fight at Visp, became closely associated with Lucerne, Uri and 
Unterwalden It required aid in its final struggle (1418-19) 
against the great house of Raron, the count-bishop of Sitten (or 
Sion), and the house of Savoy, which held the Lower Valais — the 
Forest districts, on the other hand, wishing to secure them- 
selves agamst Raron and Savoy in their attempt to conquer 
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permanently the Val d^Ossola on the south side of the Simplon 
Pass Bern, however, supported its burgher, the lord of Raron, 
and peace was made in 1420 Such were the first links which 
bound these lands with the League, but they did not become 
full members for along time — Appenzell in 1513, St Gall in 1805, 
the Balais in 1815 

Space will not allow us to enumerate all the small conquests 
made in the first half of the 15th century by every member of 
the League, suffice it to say that each increased and rounded 
off its territory, but did not give the conquered lands any political 
rights, governing them as '' subject lands,” often very harshly 
The same phenomenon of lands which had won their own freedom 
playing the part of tyrant over other lands which joined them 
more or less by their voluntary action is seen on a larger scale in 
the case of the conquest of the Aargau, and m the first attempts 
to secure a footing south of the Alps 

In 1412 the treaty of 1394 between the League and the Habs- 
burgs had been renewed for fifty years, but when m 1415 Duke 
Frederick of Austria helped Pope John XXII to escape from 
Constance, where the great oecumenical council was then sitting, 
and the emperor Sigismiind placed the duke under the ban of the 
Empire, summoning all members of the Empire to arm against 
him, the League hesitated, because of their treaty of 1412, till 
the emperor declared that all the rights and lands of Austria in 
the League were forfeited, and that their compact did not release 
them from their obligations to the Empire In the name, there- 
fore, of the emperor, and by his special command, the different 
members of the League overran the extensive Habsburg posses- 
sions m the Aargau The chief share fell to Bern, but certain 
districts (known as the Frete Aemfer) were joined together and 
governed as bailiwicks held m common by all the members of the 
League (save Uri, busied in the south, and Bern, who had already 
secured the lion’s share of the spoil for herself) This is the first 
case in which the League as a whole took up the position of rulers 
over districts which, though guaranteed in the enjoyment of 
their old rights, were nevertheless politically unfree As an 
encouragement and a reward, Sigismund had granted m advance 
to the League the right of criminal jurisdiction {haute justice 
or Blutbann), which points to the fact that they were soon 
to become independent of the Empire, as they were of Austria 

As the natural policy of Bern was to seek to enlarge its borders 
at the 6^cpense of Austria, and later of Savoy, so we find that Uri, 
shut off by physical causes from extension in other directions, 
as steadily turned its eves towards the south In 1410 the 
valley of Urseren was finally joined to Un , though pi„t 
communications were difficult, and carried on only by Italian 
means of the “ Stiel:)ende Brucke,” a wooden bridge Coaguests 
suspended by chains over the Reuss, along the side of a great 
rocky buttress (pierced in 1707 by the tunnel known as the 
Umerloch), yet this enlargement of the territory of Un gave it 
complete command over the St Gotthard Pass, long commercially 
important, and now to serve for purposes of war and conquest 
Already in 1403 Uri and Obwalden had taken advantage of a 
quarrel with the duke of Milan as to custom dues at the market 
of Varese to occupy the long narrow upper Ticino valley on the 
south of the pass called the Val Leventina, in 1411 the men of 
the same two lands, exasperated by the insults of the local lords, 
called on the other members of the League, and all jointly (except 
Bern) occupied the Val d’Ossola, on the south side of the Simplon 
Pass But in 1414 they lost this to Savoy, and, with the object 
of getting It back, obtained in 1416-1417 the alliance of the men 
of the Upper Valais, then fighting for freedom, and thus regained 
(1416) the valley, despite the exertions of the great Milanese 
general Carmagnola In 1419 Un and Obwalden bought from 
its lord the town and district of Bellinzona This rapid advance, 
however, did not approve itself to the duke of Milan, and Car- 
magnola reoccupied both valleys, the Confederates were not at 
one with regard to these southern conquests , a small body pressed 
on in front of the rest, but was cut to pieces at Arbiedo near 
Bellinzona in 1422 A bold attempt in 1423 by a Schwyzer, 
Peter Rissi by name, to recover the Val d’Ossola caused the 
Confederates to send a force to rescue these adventurers, but 
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the duke of Milan intrigued with the divided Confederates, and 
finally m 1426, by a payment of a large sum of money and the 
grant of certain commercial privileges, the Val Leventina, the 
Val d’Ossola and Bellinzona were formally restored to him 
Thus the first attempt of Uri to acquire a footing south of the 
Alps failed, but a later attempt A\as successful, leading to the 
inclusion in the Confederation of what has been called ** Italian 
Switzerland ” 

The original contrasts between the social condition of the 
different members of the League became more marked when the 
period of conquest began, and led to quarrels and ill- 
cfw/wi feeling m the matter of the Aargau and the Italian 
conquests which a few years later ripened into a civil 
war, brought about by the dispute as to the succession to the 
lands of Frederick, count of Toggenburg, the last male representa- 
tive of his house Count Frederick’s predecessors had greatly 
extended their domains, so that they took in not only the Toggen- 
burg or upper valley of the Thur, but Uznach, Sargans, the Rhine 
valley between Feldkirch and Sargans, the Prattigau and the 
Davos valley He himself, the last great feudal lord on the left 
bank of the Rhine, had managed to secure his vast possessions 
bv making treaties with several members of the League, par- 
ticularly Zurich (1400) and Schwyz (1417) — from 1428 mclining 
more and more to Schvsyz (then ruled by Ital Riding), as he was 
disgusted with the arrogant behaviour of Stussi, the burgomaster 
of Zurich His death (April 30, 1436) was the signd for the 
breaking out of strife The Prattigau and Davos v.illey formed 
the League of the Ten Jurisdictions in Raetia (sec Ixjlow), while 
Frederick’s widow sidtd with Zurich against Schwyz for different 
portions of the great inheritance which had been promised them 
After being twice defeated, Zurich was forced in 1440 to buv peace 
by certain cessions (the Hofe ”) to Sclw z, the general feeling 
of the Confederates being opposed to Zurich, so that several of 
them went so far as to send men and arms to Schwyz Zurich, 
however, was bitterly disappointed at these defeats, and had 
recourse to the polu y which she had adopted in 131^6 and 1393 — 
an allianc e with Austria (concluded in 1442), which now held the 
imperial throne m the person of Frederick III Though tech- 
nically witbin her rights according to the terms on which she had 
joined the League in 1351, this act of Zurich caused the greatest 
irritation in the Confederation, and civil war at once broke out, 
especially when the Habsburg emperor had been solemnly received 
and acknowledged in Zurich In 1443 fhe Zurich troops were 
completely defeated at St Jakob on the Sihl, close under the walls 
of the city, Stussi himself being slam Next > ear the city itself was 
long besieged Frederick, unable to get help elsewhere, procured 
from Charles VTI of France the despatch of a body of Armagnac 
free lances (the Ecorcheurs), who came, 30,000 strong, under 
the dauphin Louis, plundering and harrving the land, till at the 
very gates of the frte imperial city of Basel (which had made a 
twenty years’ alliance with Bern), by the leper house of St Jakob 
on the Birs (Aug 26, 1444), the desperate resistance of a small 
body of Confederates (1200 to 1500), till cut to pieces, checked 
the advance of the freebooters, who sustained su< h tremendous 
losses that, though the victors, they hastily made prace, and 
returned whenii they had come Several small engagements 
ensued, Zurich long declining to make peace because the Con- 
federates required, as the result of a solemn arbitration, the 
abandonment of the Austrian alliance At length it was 
concluded in 1450, the Confederates restoring almost all the 
lands they had won from Zurich Thus ended the third attempt 
of Austria to conquer the League by means of Zurich, which 
used Its position as an imperial free citv to the harm of the 
League, and caused the first civil war h\ which it was distracted 

These fresh proofs of the valour of the Confederates, and of 
the growing importance of the League, did not fail to produce 
Lonaiitutioa important results In 1452 the Confederates of 
of the the Old League of Upper Germany ” (as they styled 

League, themselves) made their first treaty of alliance with 
c I4S0 France, a connexion which was destined to exercise 
so much influence on their history Round the League there 
began to gather a new class of allies (knowm as “ Zugewandte 
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Orte/* or associated districts), more closely joined to it, or to 
certain members of it, than by a mere treaty of friendship, yet 
not being admitted to the rank of a full member of the League 
Of these associates three, the abbot (1451) and town of St Gall 
(14*54), and the town of Bienne (Biel), through its alliance 
(1352) with Bern, were given seats and votes in the Diet, being 
called soett, while others, known as confoederah, were not so 
closely bound to the League, such as the Valais (1416-1417), 
Schaffhausen (1434), Rottweil (1463), Muhlbausen (1466), (to 
the class of conioederatt belonged m later times Neuchatel, 
1406-1501), the Three Leagues of Raetia (1497-1498), Geneva 
(1519-1536), and the bishop of Basel (1579) Appenzell, too, 
in 1452, rose from the rank of a “ protected district ” into the 
class of associates, outside which were certain places “ protected ” 
by several members of the League, such as Gersau (1359), the 
abbey of Engelberg {c 1421), and the town of Rapperswil (1464) 

I he relation of the “ assot latcs ” to the League ma^ bo compared 
with the ancient practice of “ commendation ” they were 
bound to obe> orders in declaring war, making alliances, &c 
In 1439 Sigismund succeeded his father Frederick in the 
Habsburg lands in Alsace, the Thurgau and Tirol, and, being 
much irritated by the constant em roa( hments of the Confeder- 
ates, in particular b) the loss of Rapperswil (1458), declared war 
against them, but fared very badly In 1460 the Confederates 
overran the Thurgau and occupied Sargans Winterthur was 
only saved by an heroic defence Hence in 1461 Sigismund 
had to give up his c laims on those lands and renew the peace 
for fifteen years, while in 1467 he sold Winterthur to Zurich 
Thus the whole line of the Rhine was lost to the Habsburgs, who 
retained (till 1801) in the territories of the Confederates the 
Fnckthal only The Thurgovian bailiwicks were governed in 
common as “ subjec t ” lands by all the Confederates except Bern 
The touchiness of the now rapidly advancing League was showrn 
by the eagerness wuth which in 1468 its members took up arms 
against certain small feudal nobles who were carrying on a 
harassing guerrilla warfare with their allies Schaffhausen and 
Muhlbausen They laid siege to Waldshut, and to buy them off 
Sigismund m August 1468 engaged to pay 10,000 gulden as 
damages by the 24th of June 1469, in default of payment the 
Confederates were to keep forever the Black Forest, and Walds- 
hut, one of the Black Forest towns on the Rhine A short time 
before (1467) the League had made treaties of friendship with 
Philip the Ciood, duke of Burgundy, and with the duke of Milan 
AH was now prepared for the intricate senes of intrigues which 
led up to the Burgundian War — a great epoch m the history of 
the League, as it iTcated a common national feeling, enormously 
raised its military reputation, and brought about the close 
( onnexion with certain parts of Savoy, which finally (1803-1815) 
were admitted into the League 
Sigismund did not know where to obtain the sum he had 
promised to pa> In this strait he turned to Charles the Bold 
(properly the Rash), duke of Burgundy, who was rte 
then beginning his wond rful car er, and aiming at Burgundian 
restonng the kingdom of Burgundy For this purpose 
Charles wished to marry his daughter and heiress to Maximilian, 
son of the emptror, and first cousin of Sigismund, in order that 
the emperor might be induced to give him the Burgundian crown 
Hence he was reid> to meet Sigismiind’s advances On the 9th 
of May 1469 Charles promised to give Sigismund 50,000 florins, 
receiving as secuntv for repayment Upper Alsace, the Breisgau, 
the Sundgau, the Black Fortst, and the four Black Forest towns 
on the Rhine (Rheinfelden, Sackingen, Laufenburg and Walds- 
hut), and agreed to give Sigismund aid against the Swiss, if 
he was attacked by them It was not unnatural for Sigismund 
to think of attacking the League, but Charles’s engagement to 
him IS quite inconsistent with the fnendlv agreement made be- 
tween Burgundy and the League as late as 1467 The emperor 
then on his side annulled Sigismund ’s treaty of 1468 with the 
Swiss, and placed them under the ban of the Empire Charles 
committed the mortgaged lands to Peter von Hagenbach, who 
proceeded to try to establish his master’s power there by such 
harsh measures as to cause the people to nsc against him 
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The Swiss m these circumstances began to look towards 
Louis XI of France, who had confirmed the treaty of friendship 
made with them by his father in 1452 Sigismund had applied 
to him early m 1469 to help him m his many troubles, and to give 
him aid agamst the Swiss, but Louis had point-blank refused 
Anxious to secure their neutrality in case of hi*^ war with Charles, 
he made a treaty with them on the 13th of August 1470 to this 
effect All the evidence goes to show that Sigismund was not a 
tool in the hands of Louis, and that Louis at least at that time, 
had no definite intention of involving Charles and the Swiss in a 
war, but wished only to secure his own flank 

Sigismund in the next few years tried hard to get from Charles 
the promised aid against the Swiss (the money was paid punctually 
enough by Charles on his behalf), who put him off with various 
excuses Charles on his side, in 1471-1472, tried to make an 
alliance with the Swiss, his efforts being supported by a party in 
Bern headed by Adrian von Bu ben berg Probably Charles wished 
to use both Sigismund and the Swiss to further his own interests, 
but his shifty policy had the effect of alienating both from him 
Sigismund, disgusted with Charles, now inclined towards Louis, 
whose all> he formally became m the summer of 1473 — a change 
which was the real cause of the emperor’s flight from Treves in 
November 1473, when he had come there expressly to crown 
Charles The Confederates on their side were greatly moved b) 
the oppression of their friends and allies in Alsace hy llagenbach, 
and tried m vain (January 1474) to obtain some redress from his 
master Charles’s too astute policy had thus lost him both 
Sigismund and the Swiss The> now looked upon Louis, who, 
thoroughly aware of Charles’s ambition, and fearing that his 
disappointment at Treves would soon lead to open war, aimed 
at a master stroke — no less than the reconciliation of Sigismund 
and the Swiss This on the face of it seemed impracticable, but 
common need and Louis’s dexterous management brought it to 
pass, so that on the ^oth of March 1474 the Everlasting Compact 
was signed at Constance, by which Sigismund finally renounced 
all Austrian claims on the lands of the Confederates, and guaran- 
teed them in quiet enjoyment of them, they, on the other hand, 
agreed to support him if Charles did not give up the mortgagee! 
lands when the money was paid down The next da> the Swiss 
joined the league of the Alsatian and Rhine cities, as also 
did Sigismund Charles was called on to receive the monev 
contributed by the Alsatian cities, and to restore his lands to 
Sigismund He, however, took no steps Within a week the 
oppressive bailiff Hagenbach was captured, and a month later 
(May 9, 1474) he was put to death, Bern alone of the Confederates 
being represented On the 9th of October the emperor, acting 
of course at the instance of Sigismund, ordered them to declare 
war against Charles, which took place on the 25th of October 
Next da) Louis formally ratified his alliance with the Con- 
federates, promising money and pensions, the latter to be increased 
if he did not send men Throughout these negotiations and later 
Bern directs Swiss policy, though all the Confederates are not 
quite agreed She was specially exposed to attack from Charles 
ind Charles’s ally (since 1468) Savo), and htr best (hance of 
extending her territory lav towards the wc,t and south A 
forward polity was thus distinctly the best lor Bern, and this 
was the line supported by the Trent h party under Nicholas von 
Diesbach, Adrian von Bubenberg opposing it, though not with 
any idea of handing over Bern to Charles The Forest districts, 
however, were very suspicious of this movement to the west, by 
which Bern alone tould profit, though the League as a whole 
might lose, then, too, Uri had in 1440 finally won the Val 
Leventina, and she and her neighbours favoured a southerly 
policy — a polity which was crowned with success after the gallant 
victory won at Giornico in 1478 bv a handful of men from Zurich, 
Lucerne, Uri and Schwyz over 12,000 Milanese troops Thus 
Uri first gained a permanent footing south of the Alps, not 
long before Bern won its first conquests from Savoy 

The war in the west was begun by Bern and her allies (Fribourg, 
Soleure, &c ) by marauding expeditions across the Jura, in which 
H6ncourt (November T474) and Blamont (August 1475) were 
taken, both towns bemg held of Charles by the “sires” de 


Neuchatel, a cadet Ime of the counts of Montb^liard It is saia 
that m the former expedition the white cross was borne (for the 
first time) as the ensign of the Confederates, but not in the other 
Meanwhile Yolande, the duchess of Savoy, had, through fear 
of her brother Louis XI and hatred of Bern, finally joined 
Charles and Milan (January 1475), the immediate result of 
which was the capture, by the Bernese and fnends (on the 
way back from a foray on Pontarlier in the free county of Bur- 
gundy or Franche-Comt 4 ), of several places in Vaud, notablv 
Grandson and Echallens, both held of Savoy by a member of 
the house of Chalon, princes of Orange (April 1475), as well 
as of Orbe and Jougne, held by the same, but under the 
count of Burgundy In the summer Bern seized on the 
Savoyard district of Aigle Soon after (October-November 
1475) same energetic policy won for her the Savoyard 
towns of Morat, Avenches, Estavayer and Yverdon , v/hile 
(September) the Upper Valais, which had conquered all 
Lower or Savoyard Valais, entered mto alliance with Bern 
for the purpose of opposing Savoy by preventing the arrival of 
Milanese troops Alarmed at their success, the emperor and 
Louis deserted (June-September) the Confederates, who thus, 
by the influence of Louis and Bernese ambition, saw themselves 
led on and then abandoned to the wrath of Charles, and very 
likely to lose their new conquests They had entered on the 
war as “ helpers ” of the emperor, and now became principals 
in the war against Charles, who raised the siege of Neuss, made 
an alliance with Edward IV of England, received the surrender 
of Lorraine, and hastened across the Jura (February 1476) 
to the aid of his ally Yolande On the 21st of February Charles 
laid siege to the castle of Grandson, and after a week’s siege the 
garrison of Bernese and Fnbourgers had to surrender (Ott 
28), while, by way of retaliation for the massacre of the garrison 
of Estavayer m 147 of the 412 men two only were spared in 
order to act as executioners of their comrades This hideous 
news met a large body of the Confederates gathered together 
in great haste to relieve the garrison, and going to their 
rendezvous at Neuchatel, where both the count and town 
had become allies of Bern in 1406 An advance body of 
Bernese, Fnbourgers and Schwyzers, in order to avoid the 
castle of Vauxmarcus (seized by Charles), on the shore of 
the Lake of Neuchatel, and on the direct road from Neuchatel 
to Grandson, climbed over a wooded spur to the north, and 
attacked (March 2) the Burgundian outposts Charles drew 
back his force in order to bring down the Swiss to the more 
level ground where his cavalry could act, but his rear mis- 
interpreted the order, and when the mam Swiss force appeared 
over the spur the Burgundian army was seized with a panic 
and fled in disorder The Swiss had gained a glorious 
victory, and regained their conquest of Grandson, besides 
capturing very rich spoil in Charles’s camp, parts of which are 
preserved to the present day in various Swiss armouries Such 
was the famous battle of Grandson Charles at once retired to 
Lausanne, and set about reorganizing his army He resolved 
to advance on Bern by way of Morat (or Murten), which was 
occupied by a Bernese garrison under Adrian \on Bubenburg, 
and laid siege to it on the 9th of June The Confederates had 
now put away all jealousy of Bern, and collected a large army 
The decisive battle took place on the afternoon of the 22nd of 
June, after the arrival of the Zurich contingent under Hans 
Waldmann English archers were in Charles’s army, while with 
the Swiss was Rene, the dispossessed duke of Lorrame After 
facing each other many hours in the driving rain, a body of Swiss, 
by outflanking Charles’s van, stormed his palisaded camp, 
and the Burgundians were soon hopelessly beaten, the losses on 
both sides (a contrast to Grandson) bemg exceedingly heavy 
Vaud was reoccupied by the Swiss (Savoy having overrun 
it on Charles’s advance), but Louis now stepped m and pro- 
cured the restoration of that region to Savoy, save Grand- 
son, Morat, Orbe and Echallens, which were to be held by 
the Bernese jointly with the Fnbourgers, Aigle by Bern alone 
— Savoy at the same time renouncing all its claims over Fn- 
bourg Thus French-speaking districts first became permanently 
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connected with the Confederation, hitherto purely German, 
and the war had been one for the maintenance of recent 
conquests, rather than purely in defence of Swiss freedom 
Charles tried in vain to raise a third army, Ren4 recovered 
Lorrame, and on the 5th of January 1477, under the walls of 
Nancy, Charles’s wide-reaching plans were ended by his defeat 
and death, many Swiss being with Rene’s troops The wish of 
the Bernese to overrun Franche-Comt6 was opposed b> the older 
members of the Confederation, and finally, in 1479, Louis, by 
very large payments, secured the abandonment of all claims on 
that province, which was annexed to the French crown 
These glorious victories really laid the foundation of Swiss 
nationality, but soon after them the long-standing jealousy 
Internal between the civic and rural elements in the Con- 
DiBputesitt federation nearly broke it up This had always 
the League hindered common action save in the case of certain 
pressing questions In 1370, by the “ Parsons Ordinance ” 
(Pfaffenbnef), agreed on by all the Confederates except Bern 
and Glams, all residents whether clerics or laymen, m the 
Confederation who were bound by oath to the duke of 
Austria were to swear faith to the Confederation, and this 
oath was to rank before any other, no appeal was to he to 
any court, spiritual or lay (except in matrimonial and purely 
spiritual questions), outside the limits of the Confederation, 
and many regulations were laid down as to the suppression 
of private wars and keeping of the peace on the high roads 
Further, in 1393, the “ Sempach Ordinance” was accepted 
by all the Confederates and Soleure, this was an attempt 
to enforce police regulations and to lay down articles of 
war ’ for the organization and discipline of the army of the 
Confederates, minute regulations being made against plunder- 
ing — women, monasteries and churches being in particular 
protected and secured But save these two documents common 
action was limited to the meeting of two envoys from each 
member of the Confederation and one from each of the “ socii ’ 
in the Diet, the powers of which were greatly limited by the 
mstmctions brought by each envoy, thus entailing frequent 
reference to his government, and included foreign relations, 
war and peace, and common arrangements as to police, pestilence, 
customs duties, coinage, &c The decisions of the majority did 
not bind the minority save in the case of the affairs of the baili- 
wicks ruled in common Thus ever> thing depended on common 
agreement and goodwill But disputes as to the divisions of 
the lands conquered in the Burgundian War, and the proposal 
to admit into the League the towns of Fribourg and Soleure, 
which had rendered such good help in the war, caused the two 
parties to form separate unions, for by the latter proposal th( 
number of towns would have been made the same as that of the 
“ Lander,” which these did not at all approve Suspended a 
moment by the campaign in the Val Leventina, these quarrels 
broke out after the victory of Giornico, and at the Diet of Stans 
(December 1481), when it seemed probable that the failure of 
all attempts to come to an understanding would result in the 
disruption of the League, the mediation of Nicholas von der 
Flue (or Bruder Klaus), a holy hermit of Sarhseln in Obwalden, 
though he did not appear at the Diet in person, succeeded in 
bringing both sides to reason, and the third great ordinance of 
the League — the “ compact of Stans ” — was agreed on Bv 
tins the promise of mutual aid and assistance was renewed, 
especially when one member attacked another, and stress was 
laid on the duty of the several governments to maintain the 
peace, and not to help the subjects of any other member in case 
of a rising The treasure and movables captured in the war 
were to be equally divided amongst the combatants, but the 
territories and towns amongst the members of the League As 
a practical proof of the reconciliation, on the same day the towms 
of Fribourg and Soleure were received as full members of the 
Confederation, united with all the other members, though on 
less favourable terms than usual, for they were forbidden to make 
alliances, save with the consent of all or of the greater part of 
the other members Both towns had long been allied with 
Bern, whose influence was greatly increased by their admission 


Fnbourg, founded m 1178 by Berthold IV of Zanngen, had on 
the extinction of that great dynasty (1218) passed successively 
by inhentance to Kyburg (1218), by purchase to Austria (1277), 
and by commendation to ^voy (1452), when Savoy gave up its 
claims m 1477 Fnbourg once more became a free imperial city 
She had become alhed with Bern as early as 1243, but m the 
14th and 15th centuries became Romance-speaking, though from 
1483 onwards German gained m strength and was the official 
language till 1798 Soleure (or Solothurn) had been associated 
with Bern from 1295, but had in vain sought admission into 
the League in 1411 Both the new members had done much for 
Bern in the Burgundian War, and it was for their good service 
that she now procured them this splendid reward, in hopes 
perhaps of aid on other important and critical occasions 
The compact of Stans strengthened the bonds which joined 
the members of the Confederation, and the same centralizing ten- 
dency IS well seen in the attempt (1483-1489) of Hans Waldmann, 
the burgomaster of Zurich, to assert the rule of his cit> over the 
neighbouring country districts, to place all power in the hands 
of the gilds (whereas by Brun’s constitution the patricians had 
an equal share), to suppress all minor jurisdictions, and to raise 
a uniform tax But this idea of concentrating all powers in the 
hands of the government aroused great resistance, and led to 
his overthrow and execution Peter Kistler succeeded (1470) 
better at Bern in a reform on the same lines, but less sweeping 
The early history of each member of the Confederation, and 
of the Confederation itself, shows that they alwa> s professed to 
belong to the Empire, trying to become immediately dependent 
on the emperor in order to prevent oppression by middle 
lords, and to enjoy practical liberty The Empire itself had 
now become very much of a shadow , cities and princes 
were gradually asserting their own mdependeni c, sometimes 
breaking away from it altogether Now, by the Practical 
time of the Burgundian War, the Confederation preedom 
stood in a position analogous to that of a powerful from the 
free imperial city As long as the emperor’s nominal Bmptre 
rights were not enforced, all went well, but, when Maximilian, 
in his attempt to reorganize the Empire, erected in 1495 
Worms an imperial chamber which had jurisdution in all 
disputes between members of the Empire, the Confederates were 
very unwilling to obey it — partly because they could maintain 
peace at home by their own authority, and partly because it 
interfered with their practical independence Again, then 
refusal to join the “ Swabian League,” formed in 1488 by the 
lords and cities of south Germany to keep the public peace, 
gave further offence, as well as their fresh alliances with France 
Hence a struggle was inevitable, and the occasion by reason 
of whuh It broke out was the seizure by the Tyrolese authorities 
in 1499 ^1 Munsterthal, which belonged to the Gottes- 
hausbund,” one of the three leagues whu h had gradually arisen 
in Raetia These were the Gotteshausbund ” in 1367 (taking 
in all the dependents of the cathedral church at Chur living 
in the Oberhalbstein and Engadine), the “Ober” or “Grauer 
Bund ” in 1395 and 1424 (taking in the abbey of Disentis and 
many counts and lords in the Vorder Rhein valley, though its 
name is not derived, as often slated, from the “ grey coats ” 
of the first members, but from “ grawen ” or “ grafen,” as 
so many counts formed part of it), and the “ League of the Ten 
Jurisdictions ” (Zehngerichtenbund), which arose m the Pratti- 
gau and Davos valle> (1436) on the death of Count Frederick 
of Foggenburg, but which, owing to certain Austrian claims in 
It, was not quite so free as its neighbours The first and third 
of these became allied in 1450, but the formal union of the three 
dates only from 1524, as documentary proof is wanting of the 
alleged meeting at Vazerol in 1471, though practically before 
1524 they had very much in common In 1497 the Ober Bund, 
in 1498 the Gotteshausbund, made a treaty of alliance with the 
Everlasting League or Swiss Confederation, the Ten Jurisdic- 
tions being unable to do more than show sympathy, owing to 
Austrian claims, which were not bought up till 1649 and 1652 
Hence this attack on the Munsterthal was an attack on an 
“ associate member of the Swiss Confederation, Maximilian 
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being supported by the Swabian League, but its real historical 
importance is the influence it had on the relations of the Swiss 
to the Empire The struggle lasted several months, the chief 
fight being that in the Calven gorge (above Mals, May 22, 1499), 
in which Benedict Fontana, a leader of the Gotteshausbund 
men, performed many heroic deeds before his death But, both 
sides bemg exhausted, peace was made at Basel on the 22nd of 
September 1499 By this the matters in dispute were referred 
to arbitration, and the emperor annulled all the decisions of the 
imperial chamber against the Confederation, but nothing was 
laid down as to its future relations with the Empire No further 
real attempt, however, was made to enforce the rights of the 
emperor, and the Confederation became a state allied with the 
Empire, enjoying practical independence, though not formally 
freed till 1648 Thus, 208 years after the origin of the Confedera- 
tion in 1291, it had got rid of all Austrian claims (1394 ^nd 1474), 
as well as all practical subiection to the emperor But its further 
advance towards the position of an independent state was long 
checked by religious divisions within, and by the enormous 
influence of the French king on its foreign relations 
With the object of strengthening the northern border of the 
Confederation, two more lull members were admitted in 1501 — 
Basel and Schaffhausen— on the same terms as Fribourg and 
bolcure I he city of Basel had originally been ruled by its 
bishop, but early in the 14th c enturv it became a free imperial 
city, before 1501 it had made no permanent alliance with the 
Confederation, though it had been in continual relations with 
It Schaffhausen had grown up round the Benedictine monas- 
tery of All Saints, and became in the early 13th century a free 
imperial city, but was mortgaged to Austria from 1330 to 1415, 
in which last year the emperor bigismund declared all Duke 
Frederick’s rights forfeited in consequence of his abetting the 
flight of Pope John XXII It bought its freedom m 1418 and 
became an “ associate ” of the Confederation in 1454 
A few years later, in 1513, Appenzcll, which in 1411 had 
become a “ protected ” district, and m 1452 an “ associate ” 
The LtMgut Rie^ber of the Confederation, was admitted as the 
eatmrgedto thirteenth full member, and this remained the 
Ttirteea number till the fall of the old Confederation m 
McmberM Round the three original members had gathered 
first five others, united with the three, but not necessarily with 
each other, and then gradually there grew up an outer circle, 
consisting of five more, allied with all the eight old members, 
but tied down by certain stringent conditions Constance, which 
seemed called by nature to enter the League, kept aloof, owing 
to a quarrel as to criminal jurisdiction in the Thurgau, pledged 
to It before the district was conquered by the Confederates 
In the first years of the 16th century the influence of the 
Confederates south of the Alps was largely extended The 
system of giving pensions, in order to secure the 
Vitaly right of enlisting men within the Confederation, and 
of capitulations, by whith the different members 
supplied troops, was originated by Louis XI in 1474, and later 
followed by many other princes Though a tribute to Swiss valour 
and courage, this practice had very evil results, of which the first- 
fruits were seen in the Milanese troubles (1500-1516), of which the 
following IS a summary Both Charles VIII (1484) and Louis XII 
(1499 for ten years) renewed Louis XI \ treaty The French at- 
tempts to gam Milan were largely earned on by the help of Swiss 
mercenaries, some of whom were on the opposite side, and, as 
brotherly feeling was still too strong to make it possible for them 
to fight against one another, Lodovico Sforza’s Swiss troops 
shamefully betrayed him to the French at Novara (1500) In 
1500, too, the three Forest districts occupied Bellinzona (with 
the Val Blenio) at the request of its inhabitants, and in 1503 
Louis XII was forced to cede it to them He, however, often 
held back the pay of his Swiss troops, and treated them as 
mere hirelings, so that when the ten years’ treaty came to an 
end Matthew Schinner, bishop of Sitten (or SionL induced them 
to join (1510) the pope, Julius II , then engagea in forming the 
Holy Lea^e to expel the French from Italy But when, after 
the battle of Ravenna, Louis XII became all-powerful in 


Lombardy, 20,000 Swiss poured down into the Milanese and 
occupied it, Felix Schmid, the burgomaster of Zurich, naming 
Maximilian (Lodovico’s son) duke of Milan, in return for which 
he ceded to the Confederates Locarno, Val Maggia, Mtndnsio 
and Lugano (1512), while the Raetian Lt agues seized Chiavenna, 
Bormio and the Valtellina (The former districts, with Bellin- 
zona, the Val Blenio and the Val Leventma, were in 1803 made 
into the canton of Tuino, the latter were held by Ractia till 
1797) 1513 Swiss completely defeated the Fiench at 

Novara, and in 1515 Pace was sent by Henry VIII of England 
to give pensions and get soldiers Francis I at once on his 
accession (1515) began to prepare to win back the Milanese, 
and, successfully evading the Swiss awa ting his descent from 
the Alps, beat them in a pitched battle at Marignano near 
Milan (Sept 13, 1515), which broke the Swiss power in north 
Italy, so that in 1516 a peace was made with France — the 
Valais, the Three Raetian Leagues and both the abbot and town 
of St Gall being included on the side of the Confederates Pro- 
vision was made for the neutrality of either party in ca e the 
other became involved in war, and large pensions were promised 
This treaty was extended by another in 1521 (to which Zurich, 
then under Zwingli’s influence, would not agree, holding aloof 
from the French alliantc till 1614), by which the French king 
might, with the consent of the Confederation, enlist any number 
of men between 6000 and 16,000, paying them fit wages, and the 
pensions were raised to 3000 francs annually to each member 
of the Confederation these two treaties were the starting- 
point of later French intciferem with Swiss affairs 
4 In 1499 Swiss had practically renounced their allc- 
giaiK e to the emperor, the temporal chief of the world according 
to medieval theory, and m the i6th century a great 
number of them did the same by the world’s spiritual 
chief, the pope The scene of the revolt was Zurich, 
and the leader Ulrich Zwingli (who settled in Zurich at the very 
end of 1518) But wc cannot understand Zwingli’s carter unless 
we remember that he was almost more a political reformer than 
a religious one In his former character his policy was threefold 
He bicterly opposed the French alliance and the pension and 
mercenary system, for he had seen its evils with his own eyes 
when serving as chaplain with the troops in the Milanese in 
1512 and 1515 Hence in 1^21 his influence kept Zuiuh back 
from Joining in the treaty with Francis I Then, too, at the 
time of the Peasant Revolt (1 S25), he did what he could to lighten 
the harsh rule of the city over the neighbouring rural districts, 
and succeeded in getting serfage abolished Again he had it 
greatly at heart to secure for Zurich and Bern the chief power 
m the Confederation, because of their importance and si/e, he 
wished to give them extra votes in the Diet, and would have 
given them two-thirds of the “ common bailiwicks ” when these 
were divided In his character as a religious reformer wc must 
remember that he was a humanist, and deeply read in i lassical 
literature, which accounts for his turning the canonnes of the 
Grossmunster into professorships, reviving the old sc hoc I of the 
Carolinum, and relying on the arm of the state to c irry out 
religious changes (sec Zwingli) After succeeding at two public 
disputations (both held in 1 523) his views rapidly gamed ground 
at Zurich, which long, however, stood quite alone, the othci 
Confederates issuing an appeal to await the decision of the 
asked-for general council, and proposing to carry out by the arm 
of the state certain small reforms, while clinging to the old 
doctrines Zwingli had to put down the extreme wing of the 
Reformers — the Anabaptists — by force (1525-1526) Quarrels 
soon arose as to allowing the new views in the “ common baili- 
wicks ” The disputation at Baden (1526) was in favour of the 
main tamers of the old faith, but that at Bern (1528) resulted 
m securmg for the new views the support of that great town, 
and so matters began to take another aspect In 1528 Bern 
jomed the union formed in December 1527 m favour of religious 
freedom by Zurich and Constance (Chnstltches Burgrecht), and 
her example was followed by Schaffhausen, St Gall, Basel, 
Bienne and Muhlhausen (1528-1529) This attempt virtually to 
break up the League was met m February 1529 by the offensive 
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and defensive alliance made with King Ferdinand of Hungary 
(brother of the emperor) by the three Forest districts, with 
Lucerne and Zug, followed (April 1529) by the “ Christliche 
Veremigung,” or union between these five members of the 
League Zurich was greatly moved by this, and, as Zwmgli 
held that for the honour of God war was as necessary as icono- 
clasm, hostilities seemed immment, but Bern held back, and the 
first peace of Kappel was concluded (June 1529), by which the 
Hungarian alliance was annulled and the principle of religious 
parity ” (or freedom) was admitted in the case of each member 
of the League, while in the “ common bailiwicks ” the majority 
in each parish was to decide the religion of that parish This was 
at once a victory and a check for Zwingli He tried to make 
an alliance with the Protestants in Germany, but failed at the 
meeting at Marburg (October 1529) to come to an agreement 
with Luther on the subject of the Eucharist, and the division 
between the Swiss and the German Reformations was stereo- 
typed Zwmgli now developed his views as to the greater 
weight which Zurich and Bern ought to have in the League 
Quarrels, too, went on in the “ common bailiwicks,” for the 
members of the League who clung to the old faith had a majority 
of votes in matters relating to these districts Zurich tried to 
cut off supplies of food from reaching the Romanist members 
(contrary to the wishes of Zwmgli), and, on the death of the 
abbot of St Gall, disregarding the rights of Lucerne, Schwyz and 
Glarus, who shared with her since 1451 the office of protectors 
of the abbey, suppressed the monastery, givmg the rule of the 
land and the people to her own officers Bern m vain tried to 
moderate this aggressive policy, and the Romanist members 
of the League indignantly advanced from Zug towards Zurich 
Near Kappel, on the nth of October 1531, the Zurich vanguard 
under Goldli was (perhaps owing to his treachery) surprised, and 
despite reinforcements the men of Zurich were beaten, among the 
slam being Zwmgli himself Another defeat completed the 
discomfiture of Zurich, and by the second peace of Kappel 
(November 1531) the principle of pantv ” was recognized, not 
merely in the case of each member of the League and of the 
“ common bailiwicks,” but in the latter Romanist minorities 
in every parish were to have a right to celebrate their own wor- 
ship Thus everywhere the rights of a minority were protected 
from the encroachments of the majority The “ Christliches 
Burgrecht ” was abolished, and Zurich was condemned to pay 
heavy damages Bullingcr succeeded Zwmgli, but this treaty 
meant that neither side could now try to convert the other 
wholesale The League was permanently split into two religious 
camps the Romanists, who met at Lucerne, numbered, besides 
the five already mentioned, Fribourg, Soleure, Appenzell (Inner 
Rhoden) and the abbot of St Gall (with the Valais and the bishop 
of Basel), thus commanding sixteen votes (out of twenty-nine) 
m the Diet, the Evangelicals were Zurich, Bern, Schaff hausen, 
Appenzell (Ausser Rhoden), Glarus, and the towns of St Gall, 
Basel and Bienne (with Graubunden), who met at Aarau 

Bern had her eyes always fixed upon the Savoyard lands to 
the south-west, in which she had got a footing in 1475, ^^d now 
ConqucMt of made zeal for religious reforms the excuse for resum- 
Vaudby ing her advance polic> In 1526 Guillaume Farel, 
Bern ^ preacher from Dauphin6, had been sent to reform 
Aigle, Morat and Neuchatel In 1532 he came to Geneva, an 
ancient city of which the rule had long been disputed by the 
prmce-bishop, the burgesses and the house of Savoy, the latter 
holdmg the neighbourmg districts She had become in 1519 the 
ally of Fribourg, in 1526 that of Bern also, and in 1530, by their 
influence, a peace was made between the contending parties 
The religious changes introduced by Farel greatly displeased 
Fribourg, which abandoned the alliance (1534), and in 1535 the 
Reformation was firmly planted m the city. The duke of 
Savoy, however, took up arms against Bern (1536), who overran 
Gex, Vaud and the independent bishopric of Lausanne, as well 
as the Chablais to the south of the lake Geneva was only 
saved by the unwillmgness of the citizens Bern thus ruled 
north and south of the lake, and earned matters with a high 
hand. Shortly after this John Calvin, a refugee from Picardy, 
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was, when passing through Geneva, detained by Farel to aid him, 
and, after an exile from 1538-1541, owmg to opposition of the 
papal party and of the burghers, who objected to Bernese rule, 
he was recalled (1541) and set up his wonderful theocratic 
government in the city, in 1553 burning Servetus, the Unitarian 
(see Calvin and Servetus), and in 1555 expelling many who 
upheld municipal liberty, replacing them by Fiench, English, 
Italians and Spaniards as new burghers, whose names are still 
frequent m Geneva (e g Candolle, Mallet, Diodati) His theo- 
logical views led to disputes with the Zurich Reformers, which 
were partly settled by the Consensus Ttgurtnus of 1549, and 
more completely by the Helvetic Con jesston of 1562-1566, which 
formed the basis of union between the two parties 
By the time of Calvin’s death (1564) the old faith had begun 
to take the offensive, the reforms made by the Council of Trent 
urged on the Romanists to make an attempt to recover lost 
ground Emmanuel Philibert, duke of Savoy, the hero of St 
Quentin (1557), and one of the greatest generals of the day, with 
the support of the Romanist members of the League, demanded 
the restoration of the districts seized by Bern m 1536, and on 
the 30th of October 1564 the Treaty of Lausanne confirmed the 
decision of the other Confederates sitting as arbitrators (according 
to the old constitutional custom) By this treaty Gex, the 
Genevois and the Chablais were to be given back, while Lausanne, 
Vevey, Chillon, Villeneuve, Nyon, Avenches and Yverdon were 
to be kept by Bern, who engaged to maintain the old rights and 
liberties of Vaud Thus Bern lost the lands south of the lake, 
m which St Francis of Sales, the exiled pnnce-bishop of Geneva 
(1602-1622), at once proceeded to carry out the restoration of 
the old faith In 1555 Bern and Fribourg, as creditors of the 
debt-laden count, divided the county of Gruy^re, thus getting 
French-speaking subjects In 1 558 Geneva renewed her alliance 
with Bern, and in 1584 she made one with Zurich The duke 
of Savoy made several vain attempts to get hold of Geneva, the 
last (in 1602) being known as the “ escalade ” 

The decrees of the Council of Trent had been accepted fully 
by the Romanist members of the League, so far as relates to 
dogma, but not as regards discipline or the relations rte counter- 
of Church and State, the sovereign rights and juris- Retorma- 
diction of each state being always carefully reserved 
The Counter-Reformation, however, or reaction m favour of 
the old faith, was making rapid progress in the Confederation, 
mainly through the indefatigable exertions of Charles Borromeo, 
from 1560 to 1584 archbishop of Milan (in which diocese the 
Italian bailiwicks were included), and nephew of Pius IV, 
supported at Lucerne by Ludwig Pfyffer, who, having 
been (1562-1570) the chief of the Swiss mercenaries in the 
French wars of religion, did so much till his death (1594) to 
further the religious reaction at home that he was popularly 
known as the “ Swiss king ” In 1574 the Jesuits, the great 
order of the reaction, were established at Lucerne, in 1579 a 
papal nuncio came to Lucerne, Charles Borromeo founded the 
“ Collegium Helve ticum ” at Milan for the education of forty- 
two young Swiss, and the Catholic members of the League made 
an alliance with the bishop of Basel, in 1581 the Capuchms were 
introduced to mfluence the more ignorant classes Most impor- 
tant of all was the Golden or Borromean League, concluded 
(Oct 5, 1586) between the seven Romanist members of the 
Confederation (Uri, Schwyz, Unterwalden, Lucerne, Zug, 
Fribourg and Soleure) for the maintenance of the true faith in 
their territories, each engaging to punish backsliding members 
and to help each other attacked by external enemies notwith- 
standing any other leagues, old or new This league marks 
the final breaking up of the Confedc tion into two great parties, 
which greatly hmdered its progress The Romanist members 
had a majority in the Diet, and were therefore able to refuse 
admittance to Geneva, Strassburg and Muhlhausen Another 
result of these religious differences was the breaking up of 
Appenzell into two parts (1597), each sending one representative 
to the Diet — ** Inner Rhoden ” remainmg Romanist, Ausser 
Rhoden ” adoptmg the new views We may compare with this 
the action of Zurich in 1555, when she received the Protestant 
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exiles (bringing with them the silk-weaving industry) from 
Locarno and the Italian bailiwicks into her burghership, and 
Italian names are found there to this day (e g Orelli, Muralt) 

In the Thirty Years’ War the Confederation remained neutral, 
being bound both to Austria (1474) and to France (1516), and 
neither religious party wishing to give the other an excuse for 
calling in foreign armies But the troubles in Raetia threatened 
entanglements Austria wished to secure the Munsterthal 
(belonging to the League of the Ten Jurisdictions), and Spam 
wanted the command of the passes leading from the Valtellina 
(conquered by the leagues of Raetia in 1512), the object being 
to connect the Habsburg lands of Tirol and Milan In the 
Valtellina the rule of the Three Raetian Leagues was very harsh, 
and Spanish mtngues easily brought about the massacre of 
1620 by which the valley was won, the Romanist members of 
the C onfederation stopping the troops of Zurich and Bern In 
1622 the Austrians conquered the Prattigau, over which they 
still had certain feudal rights French troops regained the 
Valtellina in 1624, but it was occupied once more in 1629 by 
the imperial troops, and it was not till 1635 that the French, 
under Rohan, finally succeeded in holding it The French, 
however, wished to keep it permanently, hence new troubles 
arose, and m 1637 the natnes, under George Jenatsch, with 
Spanish aid dro\e them out, the Spaniards themselves being 
forced to resign it in 1639 It was only m 1649 and 1652 that 
the Austrian rights in the Prattigau were finally bought up by the 
League of the Ten Jurisdictions, which thus gained its freedom 
In consequence of Ferdinand II ’s edict of restitution (1620), 
by which the s/a/us quo of 1552 was re-established — the high- 
water mark of the counter-Reformation — the abbot of St Gall 
tried to make some religious changes m his territories, but the 
protest of Zurich led to the Baden compromise of 1632, by which, 
in the case of disputes on religious matters arising m the “ com- 
mon bailiwicks,” the decision was to be, not by a majority of 
the cantons, but by means of friendly discussion — a logical 
application of the doctrine of religious parity — or by arbitration 
But by far the most important event m Swiss history m this 
age IS the formal freeing of the Confederation from the empire 
Pormmi admitted a member of the League 

Freedom m 1501, two years after the Confederation had been 
from the practically freed from the jurisdiction of the imperial 

Empire chamber, though the city was included in the new 

division of the Empire into “ circles ” (1521), which did not take 
m the older members of the Confederation Basel, however, 
refused to admit this jurisdiction, the question was taken up by 
France and Sweden at the congress of Munster, and formed the 
subject of a special clause m both the treaties of Westphalia, 
by which the city of Basel and the other “ Ilclvetiorum cantones’^ 
were declared to be “ m the possession, or almost m the posses- 
sion, of entire liberty and exemption from the empire, and 
nullatenus subject to the imperial tribunals ” This was intended 
to mean formal exemption from all obligations to the empire 
(with which the Confederation was connected hereafter simply 
as a friend), and to be a definitive settlement of the question 
Thus by the events of 1499 and 1648 the Confederation had 
become an independent European state, which, by the treaty of 
1516, stood as regards France in a relation of neutrality 
In 1668, in consequence of Louis XIV ’s temporary occupation 
of the Franche Comte, an old scheme for settling the number 
of men to be sent b> each member of the Confederation to the 
joint army, and the appointment of a council of war in war 
time, that is, an attempt to create a common military organiza- 
tion, was accepted b\ the Ihet, which was to send two deputies 
to the council, armed with full political powers This agreement, 
known as the Defensionale, is the only instance of joint and 
unanimous action m this miserable period of Swiss history, when 
religious divisions cnppled the energ> of the Confederation 
TTiroughout the 17th and i8th centuries the Confederation 
was practically a dependency of France In 1614 Zurich for 
the first time jomed in the treaty, which was renewed m 
1663 with special provisions as regards the Protestant Swiss 
mercenanes m the king's pay and a promise of French 


neutrality in case of civil war m the League The Swlss had 
to stand by while Louis XIV won Alsace (1648), Franche Comt6 
(1678) and Strassburg (1681) But, as Louis in- Pretteb 
dined more and more to an anti-Protestant policy, lailaeace, 
the Protestant members of the League favoured the 
Dutch military service, and it was through their m- ^adRiae’of 
fluence that in 1707 the “ states ”of the principality aaArieto^ 
of Neuchatel, on the extinc tion of the Longueville line 
of these princes, decided in favour of the king of Prussia (repre- 
senting the overlords — the house of Chalon-Orange) as against 
the various French pretenders claiming from the Longueville 
dynasty by descent or by will In 1715 the Romanist members 
of the League, in hopes of retrieving their defeat of 1712 (see 
below), agreed, while renewing the treaty and capitulations 
to put France in the position of the guarantor of their freedom, 
with rights of interfering m case of attack from within or from 
without, whether by counsel or arms, while she promised to 
procure restitution of the lands lost by them in 1712 This 
last clause was simply the surrender of Swiss independence, and 
was strongly objected to by the Protestant members of the 
Confederation, so that in 1777 it was dropped, when all the 
Confederates made a fresh defensive alliance, wherein their 
sovereignty and independence were expressly set forth Thus 
France had succeeded to the position of the empire with 
regard to the Confederation, save that her claims were practically 
asserted and voluntanl) admitted 
Between 1648 and 1798 the Confederation was distracted by 
religious divisions and feelings ran very high A scheme to set 
up a central administration fell through in 1655, through jealousy 
of Bern and Zurich, the proposers In 1656 a question as to 
certain religious refugees, who were driven from Schwyz and 
took refuge at Zurich, brought about the first Villemergen War, 
in which the Romanists were successful, and procured a clause 
in the treaty asserting very strongly the absolute sovereigntv, 
in religious as well as in political matters, of each member of the 
I eague within its own territories, while in the “ common baili- 
wicks ” the Baden arrangement (1632) was to prevail Later, 
the attempt of the abbot of St Gall to enforce his rights in the 
Toggenburg swelled into the second Villemergen War (1712), 
which turned out ver) ill for the defeated Romanists Zurich 
and Bern wtre henceforth to hold in several tv Baden, Rapperswil, 
and pjfrt of the “ common bailiwicks ” of the Aargau, both towns 
being givtn a share in the government of the rest, and Bern 
m that of Thurgau and Rhemthal, from which, as well as from 
that part of Aargau, she had been carefully excluded in 1415 
and 1460 The onl> thing that prospered was the principle of 
“ religious parity,” which was established completely, as regards 
both religions, within each parish in the “ common bailiwick ” 
The Diet had few powers , the Romanists had the majority there , 
the sov( reign right^' of eai h member of the league and the limited 
mandate of the envoys effectually checked all progress Zurich, 
as the leader )f the League, managed matters when the Diet was 
not sitting, but could not enforce her orders The C onfederation 
was little more than a collection of separate atoms, and it is really 
marvellous that it did not break up through its own weakness 
In these same two centuries, the chief feature in domestic 
Swiss politics IS the growth of an aristocracy the power of 
voting and the power of ruling are placed in the hands of a 
small class This is chiefly seen in Bern, Lucerne, Fribourg 
and Soleure, where there were not the primitive democracies 
of the Forest districts nor the government by gilds as at 
Zurich, Basel and Schaffhausen It was effected by refusing 
to admit any new burghers, a practice which dates from the 
middle of the i6th century, and is connected (like the similar 
movement in the smaller local units of the communes ” in 
the rural districts) with the question of poor relief after the 
suppression of the monasteries Outsiders (Hintersasse 
or Niedergelassene) had no political rights, however long they 
might have resided, while the privileges of burghership were 
strictly hereditary Further, within the burghers, a small 
class succeeded in securing the monopoly of all public offices, 
which was kept up by the practice of co-opting, and was known 
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as the “ patriciate ” So in Bern, out of 360 burgher families 
69 only towards the close of the i8th century formed the ruling 
oligarchy — and, though to foreigners the government seemed 
admirably managed, yet the last thing that could be said of 
It was that it was democratic In 1749 Samuel Henzi (dis- 
gusted at being refused the post of town librarian) made a 
fruitless attempt to overthrow this oligarchy, like the lawyer, 
Pierre Fatio at Geneva m 1707 The harsh character of Bernese 
rule (and the same holds good with reference to Uri and the 
Val Leventma) was shown m the great strictness with which 
its subject land Vaud was kept in hand it was ruled as a 
conquered land by a benevolent despot, and we can feel no 
surprise that Major J D A Davel m 1723 tried to free his 
native land, or that it was m Vaud that the prmciples of the 
French Revolution were most eagerly welcomed Another 
result of this aristocratic tendency was the way in which the 
cities despised the neighbouring country districts, and managed 
gradually to deprive them of their equal political rights and to 
levy heavy taxes upon them These and other grievances 
(the fall in the price of food after the close of the Thirty Years’ 
War, the lowering of the value of the com, &c ), combined with 
the presence of many soldiers discharged after the great war, 
led to the great Peasant Revolt (1653) m the territories of 
Bern, Soleure, Lucerne and Basel, interesting historically as 
bemg the first popular rising since the old days of the 13th and 
14th centuries, and because remmiscences of legends connected 
with those times led to the appearance of the “ three Tells,” 
who greatly stirred up the people The nsmg was put down at 
the cost of much bloodshed, but the demands of the peasants 
were not granted Yet during this period of political powerless- 
ness a Swiss literature first arises Conrad Gesner and Giles 
Tschudi in the i6th century are succeeded by J J Scheuchzer, 
A von Haller, J C Lavater, J J Bodmer, H B de Saussure, 
J J Rousseau, J von Muller, the taste for Swiss travel is 
stimulated by the publication (1793) of the first real Swiss 
guide-book by J G Ebel (q v ), based on the old Dehctae, 
industry throve greatly The residence of such brilliant foreign 
writers as Gibbon and Voltaire within or close to the territories 
of the Confederation helped on this remarkable mtellectual 
revival Political aspirations were not, however, wholly 
crushed, and found their centre in the Helvetic Society, 
founded in 1762 by F U Balthasar and others 
The Confederation and France had been closely connected 
for so long that the outbreak of the French Revolution could 
EfhctB of affect the Swiss The Helvetian Club, 

tb0 Preach founded at Pans in 1790 by several exiled Vaudois 
Revoiutioa and Fribourgers, was the centre from which the new 
Mermtioa’ spread in the western part of the Confede- 

^ ® ration, and risings directed or stirred up In 1 790 the 

Lower Valais rose agamst the oppressive rule of the upper 
districts, in 1791 Porrentruy defied the pnnce-bishop of Basel, 
despite the imperial troops he summoned, and proclaimed 
(November 1792) the “ Rauracian republic,” which three 
months later (1793) became the French department of the 
Mont Terrible, Geneva was only saved (1792) from France by 
a force sent from Zurich and Bern, while the massacre of the 
bwiss guard at the Tuileries on the loth of August 1792 aroused 
intense indignation The rulers, however, unable to enter 
into the new ideas, contented themselves with suppressmg 
them by force, eg Zurich in the case of Stafa (1795) St Gall 
managed to free itself from its prmce-abbot (1795-1797), but the 
Leagues of Raetia so oppressed their subjects in the Valtellma 
that in 1797 Bonaparte (after conquering the Milanese from the 
Austrians) joined them to the Cisalpine republic The Diet 
was distracted by party struggles and the f^l of the old Con- 
federation was not far distant The rumours of the vast 
treasures stored up at Bern, and the desire of securing a bulwark 
.igainst Austrian attack, specially turned the attention of the 
directory towards the Confederation , and this was utilized 
by the heads of the Reform party in the Confederation — Peter 
Ochs (1752-1821), the burgomaster of Basel, and Fr^d^nc 
Cdsar Laharpe 11754-1838, tutor, 1783-1794, to the later 
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tsar Alexander I ), who had left his home m Vaud through 
disgust at Bernese oppression, both now wishing for aid from 
outside in order to free their land from the rule of the oligarchy 
Hence, when Laharpe, at the head of some twenty exiles from 
Vaud and Fribourg, called (Dec 9, 1797) on the Directory’ 
to protect the liberties of Vaud, which, so he said (by a bit of 
purely apocryphal history), France by the treaty of 1565 was 
bound to guarantee, his appeal found a ready answer In 
February 1798 French troops occupied Muhlhausen and Bienne 
(Biel), as well as those parts of the lands of the prmce-bishop 
of Basel (St Imier and the Munsterthal) as regards which he 
had been since 1579 the ally of the Catholic members of the 
Confederation Another army entered Vaud (February 1798), 
when the Lemanic republic ” was proclaimed, and the Diet 
broke up in dismay without takmg any steps to avert the coming 
storm Brune and his army occupied Fribourg and Soleure, 
and, after fierce fighting at Neuenegg, entered (March 5) 
Bern, deserted by her allies and distracted by quarrels within. 
With Bern, the stronghold of the aristocratic party, fell the 
old Confederation The revolution triumphed throughout 
the country Brune (March 16-19) put forth a wonderful 
scheme by which the Confederation with its “ associates 
and “ subjects ” was to be split into three republics — the Tellgau 
(t e the Porest districts), the Rhodanic (t e Vaud, the Valais, 
the Bernese Oberland and the Italian bailiwicks), and the 
Helvetic (t e the northern and eastern portions), but the direc- 
tory disapproved of this (March 23), and on the 29th of March 
the ** Helvetic republic, one and mdivisible,” was The 
proclaimed This was accepted by ten cantons Helvetic 
only as well as (April 12) the constitution drafted Republic 
by Ochs By the new scheme the territories of the Everlasting 
League were split up mto twenty-three (later nineteen, Raetia 
only coming in in 1799) admmistrative districts, called “ can- 
tons,” a name now officially used in Switzerland for the first 
time, though it mav be found employed by foreigners in the 
French treaty of 1452, in Commynes and Machiavelli, and m 
the treaties of Westphalia (1648) A central government was 
set up, with Its seat at Lucerne, comprising a senate and a great 
council, together forming the legislature, and named by elector^ 
chosen by the people in the proportion of i to every 100 citizens, 
with an executive of five directors chosen by the legislature, 
and having four ministers as subordmates or ** chief secretaries ” 
A supreme court of justice was set up, a status of Swiss citizen- 
ship was recognized, and absolute freedom to settle m an> 
canton was given, the political “ communes ” bemg now com- 
posed of all residents, and not merely of the burghers For the 
first time an attempt was made to organize the Confederation 
as a single state, but the change was too sweeping to last, for 
It largely ignored the local patriotism which had done so much 
to create the Confederation, though more recently it had made 
It politically powerless The three Forest districts rose in 
rebellion against the mvaders and the new constitutions which 
destroyed their ancient prerogatives, but the valiant resistance 
of the Schwyzers, under Alois Reding, on the heights of 
Morgarten (April and May), and that of the Unterwaldners 
(August and September), were put down by French armies The 
proceedings of the French, however, soon turned mto disgust 
and hatred the joyful feelmgs with which they had been hailed 
as liberators Geneva was annexed to France (April 1798), 
Gersau, after an mdependent existence of over 400 years, was 
made a mere district of Schwyz, immense fines were levied and 
the treasury at Bern pillaged , the land was treated as if it had 
been conquered The new republic was compelled to make a 
very close offensive and defensive alliance with France, and 
Its directors were practically nommated from Pans In June- 
October 1799 Zurich, the Forest cantons and Raetia became 
the scene of the struggles of the Austrians (w’elcomed with joy ) 
against the French and Russians The manner, too, m which 
the reforms w'ere carried out alienated many , and, soon after the 
directory gave way to the consulate m Pans (18 Brumaire or 
No\ 10, 1799), the Helvetic directory (January j8oo) was 
replaced by an executive committee 
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The scheme of the Helvetic republic had gone too far in the 
direction of centralization , but it was not easy to find thi happy 
mean, and violent discussions went on between the Unitary ” 
(headed by Ochs and Laharpe) and “Federalist'^ parties 
Many drafts were put forward and one actually submitted to 
but rejected by a popular vote (June 1802) In July 1802 the 
French troops were withdrawn from Switzerland by Bonaparte, 
ostensibly to comply with the treatv of Amiens, reall> to show 
the Swiss that their best hopes lav in appealing to him The 
Helvetic government was gradually driven back by armed 
force, and the Federalists seemed getting the best of ‘it, when 
(Oct 4) Bonaparte offered himself as mediator, and summoned 
ten of the chief Swiss statesmen to Pans to discuss 
^Mtduuioa him (the “ Consulta ” — December 1802) 

He had long taken a very special interest in Swiss 
matters, and in 1802 had given to the Helvetic republic the 
Fnckthal (ceded to France in 1801 by Austria), the last Austrian 
possession within the borders of the Confederation On the 
other hand, he had made (August 1802) the Valais into an 
mdependent republic In the discussions he pointed out that 
Swiss needs required a federal constitution and a neutral posi- 
tion guaranteed by France Finally (Feb ig, 1803) he laid 
before the Consulta the Act of Mediation which he had elaborated 


and which they had perforce to accept — a document which 
formed a new departure in Swiss history, and the influence of 
which IS visible m the present constitution 
Throughout, “ Switzerland ” is used for the first time as the 
official name of the Confederation The thirteen members 


of the old Confederation before 1798 are set up again, and to 
them are added six new cantons — two (St Gall and Graubunden 
or Grisons) having been formerly “associates," and the four 
others bemg made up of the subject lands conquered at different 
times — Aargau (1415), Thurgau (1460), Ticino or fessm (1440, 
1500, 1512), and Vaud (1536) In the Diet, six cantons which 
had a population of more than 100,000 (viz Bern, Zurich, 
Vaud, St Gall, Graubunden and Aargau) were given two 
votes, the others having but one apiece, and the deputies were 
to vote freely within limits, though not against their instructions 
Meetings of the Diet were to be held alternately at Fribourg, 
Bern, Soleure, Basel, Zurich and Lucerne — the chief magis- 
trate of each of these cantons bemg named for that year the 
‘ landamman of Switzerland " TTie “ landsgemeinden," or 
popular assemblies, were restored in the democratic cantons, 
the cantonal governments in other cases being in the hands 
of a great council ” (legislative) and the “ small council ” 
(executive) — property qualification being required both for 
voters and candidates No canton was to form any political 
alliances abroad or at home The “ communes ” were given 
larger political rights, the burghers who owned and used the 
common lands became more and more private associations 
There was no Swiss burghership, as m 1798, but perfect liberty 
of settlement m any canton There were to be no privileged 
classes or subject lands A very close alliance with France (on 
the basis of that of 1516) was concluded (Sept 27, 1803) The 
whole constitution and organization were far better suited for 
the Swiss than the more symmetrical system of the Helvetic 
republic, but, as it was guaranteed by Bonaparte, and his in- 
fluence was predominant, the whole fabric was closely bound up 
with him, and fell with him Excellent in itself, the constitution 
set forth m the Act of Mediation failed by reason of its setting 
For ten years Switzerland enjoyed peace and prosperity 
under the new constitution Pestalozzi and Fellenberg worked 
out their educational theories, K Escher of Zurich 
embanked the Linth, and his family was thence 
called “ von der Linth " , the central government 
prepared many schemes for the common welfare On the other 
hand, the mediator (who became emperor in 1804) lavishly 
expended his Swiss troops, the number of which could only be 
kejpt up by a regular blood tax, while the “ Berlin decrees ” 
raised the price of many articles In 1806 the principality 
of Neuchatel was given to Marshal Berth itr, Tessin was occupied 
by French troops from 1810 to 1813, and m 1810 the Valais 


was made into the department of th^ Simplon, so as to secure 
that pass At home, the liberty of moving from one canton to 
another (though given by the constitution) was, by the Diet 
in 1805, restricted by requiring ten years' residence, and then 
not granting political rights in the canton or a right of profiting 
by the communal property As soon as Napoleon's power 
began to wane (1812-1813), the position of Switzerland became 
endangered Despite the personal wishes of the tsar (a pupil of 
Laharpe's), the Austrians, supported by the reactionary party 
in Switzerland, and without any real resistance on the part of 
the Diet, as well as the Russians troops, crossed tlie frontier 
on the 2ist of December 1813, and on the 29th of December 
the Diet was induced to declare the abolition of the 1803 
stitution, guaranteed, like SwiSs neutrality, by Napoleon Bern 
headed the party which wished to restore the old state of things, 
but Zurich and the majority stood out for the nineteen cantons 
The powers exercised great pressure to bring about a meeting 
of deputies from all the nmeteen cantons at Zurich (April 6, 
1814, “ the long Diet "), party strife was very bitter, but on the 
12th of September it decided that the Valais, Neuchatel and 
Geneva should be raised from the rank of “ associates " to thi^ 
of full members of the Confederation (thus making up the 
familiar twenty-two) As compensation the congress of Vienna 
(March 20, 181 5) gave Bern the town of Bienne (Biel) and all (save 
a small part which went to Basel) of the territories of the prince- 
bishop of Basel ('' the Bernese Jura "), but the Valtellina was 
granted to Austria, and Muhlhaiisen was not freed from France 
On the 7th of August 1815 the new constitution was sworn 
to by all the cantons save Nidwalden, the consent of which was 
only obtained (Aug 30) by armed force, a delay 
for which she paid by seeing Engelberg and the 
valley above (acqumd by Nidwalden m 1798) given 
to Obwalden By the new constitution the sovereign rights of 
each canton were fully recognized, and a return made to the 
lines of the old constitution, though there were to be no subject 
lands, and political rights were not to be the exc lusive privilege 
of any class of citizens Each canton had one vote in the Diet, 
where an absolute majority was to decide all matters sa^e 
foreign affairs, when a majority of three-fourths was required 
The management of current business, &c , shifted every two 
yearV between the governments of Ziinch, Bern and Lucerne 
(the three “ Vororte ") The monasteries were guaranteed m 
their rights and privileges , and no canton was to make anv 
alliance contrary to the rights of the ( onfederation or of anv 
other canton Provision was made for a Federal army 
Finally, the Congress, on the 20th of November 1815, 
placed Switzerland and parts of North Savoy (Chablais, Faucign\ 
and part of the Genevois) under the guarantee of the Great 
Powers, who engaged to maintain their neutralit) , thus freeing 
Switzerland from her 300 years' subservience to France, and 
compensatmg in some degree for the reactionar\^ nature of the 
newSwnss constitution when compared with that of 1803 
5 The cities at once secured for themselves in the cantonal 
great councils an overwhelming representation over the neigh- 
bouring country districts, and the agreement of 
1805 as to migration from one canton to another was 
renewed (1819) by twelve cantons For some time ^ 
there was little talk of reforms, but m 1819 the Helvetic Society 
definitelv became a political society, and the foundation in 1824 
of the Marksmen’s Association enabled men from all cantons to 
meet together A few cantons (notably Tessin) were beginning 
to make reforms, when the influence of the July revolution (1830) 
in Pans and the sweeping changes m Zurich led the Diet to declare 
(Dec 27) that it would not interfere with any reforms of cantonal 
constitutions provided they were in agreement with the pact 
of 1815 Hence for the next few years great activity in this 
direction was displayed, and rriost of the cantons reformed 
themselves, save the most conservative {eg Un, Glarus) and 
the advanced who needed no changes {e g Geneva, Graubunden) 
Provision was always made for revising these constitutions at 
fixed intervals, for the changes were not felt to be final, and seven 
cantons — Zurich, Bern, Lucerne, Soleure, St Gall, Aargau and 
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Thurgau — joined together to guarantee their new free constitu- in the revision of the pact), the Swiss were enabled to settle 
tions (Siebcner Concordat of March 17, 13 ^ 2 ) Soon after, the their own affairs quietly Schwyz and Zug abolished their 
question of revising the Federal pact was brought forward by a landsgemeindcn,” and the seven were condemned to pay the 
large majonty of cantons in the Diet (July 17), whereon, by the costs of the war (ultimately defrayed by subscnption), which 
itague of Samen (Nov 14), the three Forest cantons, with had been waged rather on religious than on stnet particulanst 
Neuchatel, the city of Basel, and the Valais, agreed to mamtain or states-rights grounds The Diet meanwhile debated the 
the pact of 1815 and to protest against the separation of Basel draft constitution drawn up by Johann Conrad Kem (i8o8~ 
in two halves (for in the reform struggle Schwyz and Basel had 1888) of Ihurgau and Henri Druey (1799-1855) of Vaud, which 
been split up, though the split was permanent onlv in the latter in the summer of 1848 was accepted by fifteen and a half cantons, 
case) A draft constitution providing for a Federal admmistra> the minonty consisting of the three forest cantons, the Valais, 
tion distinct from the cantons could not secure a majority in Zug, Tessin and Appenzell (Inner Rhoden), and it was proclaimed 
its favour, a reaction against reform set in, and the Diet was on the 12th of September 

forced to sanction (1833) division of Basel into the “ aty The new constitution inclined rather to the Act of Mediatioa 
xnd country ” divisions (each with half a vote in the Diet), than to the system which prevailed before 1798 A status of 
t hough fortunately in Schwyz the quarrel was healed Religious “Swiss citizenship’^ was set up, closely jomed to 
f]uarrels further stirred up strife in connexion with Aargau, cantonal citizenship, a man settling in a canton not 
which was a canton where religious parity prevailed, later in being his birthplace got cantonal citizenship after 
others In Zurich the extreme pretensions of the Radicals a residence of at most two years, but was excluded from all local 
and freethinkers (illustrated by offering a chair of theology in rights in the “ commune ’’ where he might reside A Federal 
the university to D F Strauss of Tubingen because of his Ltfe of or central government was set up, to which the cantons gave up 
ItsuSy then recently published) brought about a great reaction in a ccrlam part of their sovereign rights, retaining the rest The 
1839, when Zurich was the Vorort ” In Aargau the parties were Federal Legislature (or assembly) was made up of two houses — 
very evenly balanced, and, when in 1840, on occasion of the re- the Council of States (Standerat), composed of two deputies 
visionof the constitution, the Radicals had a popular majority the from each canton, whether small or great (44 in all), and the 
aggrieved clerics stirred up a revolt (1840), which was put National Council {Nattomlrat), made up of deputies elected 
down, but which gave their opponents, headed by Augustine for three years, in the proportion of one for every 20,000 souls 
Keller, an excuse for carrying a vote in the great council to or fraction over 10,000, the electors being all Swiss citizens 
suppress the eight monasteries in the canton (Jan 1841) This The Federal council or executive {Bundesrat) consisted of 
was flatly opposed to the pact of 1815, which the Diet by a small seven members elected by the Federal Assembly sittmg as a 
majonty decided must be upheld (Apnl 1841), though after congress, they were jointly responsible for all busmess, though 
many discussions it determmed (Aug 31, 1843) accept the forsakeof convenience there were vanous departments, and their 
(ompromise by which the men’s convents onlv were to chairman was called the president of the Confederation The 
be suppressed, and declared that the matter was now settled Federal judiciary {Bundes^rtchi) was made up of eleven 
On this the seven Romanist cantons — Uri, Schwyz, Unter- members elected for three years by the Federal Assembly 
walden, Lucerne, /ug, Fribourg and the Valais — formed (Sept sitting m congress, its junsdiction was chiefly confined to civil 
T3, 1843) a “ Sonderbund ” or separate league, which (Febiuary cases, in which the Confederation was a party (if a canton, the 
1844) H^uod a manifesto demanding the reopening of Federal council may refer tne case to the Federal tribunal), but 
the question and the restoration of all the monastenes took in also great political enmes — all constitutional questions, 
I ikc the Radicals in former years the Romanists went however, being reserved for the Federal Assembl) A Federal 
too far and too fast, for in October 1844 the clerical party university and a polytechnic school were to be founded All 
m Lucerne (m the majority since 1841, and favouring the mibtary capitulations were forbidden in the future Every 
reaction m the Valais) officially invited m the Jesuits and canton must treat Swiss citizens who belong to one of the 
gave them high posts, an act which created all the more sensa- Christian confessions hke their own citizens, for the right of 
lion because Lucemt was the Vorort ” Twice (December free settlen^ent is given to all such, though they acquired no 
1844 March 1845) parties of free lances tried to capture rights m the “ commune ” All Chnstians were guaranteed the 
the (ity In December 1845 Sonderbund turned itself into exercise of their religion, but the Jesuits and similar religious 
an armed confederation, ready to appeal to war in defence of orders were not to be received in any canton German, French 
the rights of each canton The Radicals earned Zurich m and Itaban were recognized as national languages 
\pnl 1845 and Bern in February 1846, but a majority could The constitution as 11 whole marked a great step forward, 
not be secured m the Diet till Geneva (Oct 1846) and St Gall (May though very manv rights were still reserved to the cantons, 
1847) were won by the same party On the 20th of July 1847, yet there was a full> organized central government Almost 
the Diet, by a small majonty, declared that the Sonderbund was the first act of the Federal Assembly w*as to exercise the power 
contrary to the Federal pact, which on the i6th of August it was given them of determining the home of the Federal authorities, 
resolved to revise, while on the 3rd of September it was decided and on the 28th of November 1848 Bern was chosen, though 
to mvitc each canton to expel the Jesuits Most of the Great Zurich still ranks as the first canton in the Confederation 
Powers favoured the Sonderbund, but England took the con- Soon after 1848 a beginning was made of orgamzmg the different 
irary view, and the attempt of Mettemich, supported by loiuis public services, which had now been brought witbm the junsdic- 
Philippe, to bnng about European intervention, on the plea of tion of the central Federal authority Thus m 1849 a uniform 
upholding the treaties of Vienna, was frustrated by the policy letter post service was established, in 1850 a sin^e ooinage 
of masterly inactivity pursued by Lord Palmerston, who deUved replaced the intncate cantonal currencies, while aJl customs 
giving an answer till the forces of the Sonderbund had been duties between cantons were abolished, m 1851 the telegraph 
defeated, a friendly act that is still gratefully remembered in service was organized, while all weights and measures were 
the country On the 29th of October the deputies of the unified (m 1868 the metrical system was. allowed, and m 1875 
unyielding cantons left the Diet, which ordered on the 4th of declared obligatory and universal), m 1854 roads and canals 
November that its decree should be enforced bv arms The were taken m hand, while finally m 1855 the Federal Polytechnic 
war was short (Nov 10-29), mainly owing to the abihty of the School at Zurich was opened, though the Federal university 
general, G H Dufour (1787-1875), and the loss of life trifling authorized b> the new constitution has not yet been set up 
One after another the rebelhous cantons were forced to surrender. These were some of the non-political benefits of the creation of 
and, as the Pans revolution of February 1848, entailing the a Federal central executive But m 1852 the Federal Assembly 
retirement of Guizot (followed three weeks later by that of decided to leave the construction of raihvavs to private enterprise 
Mettemich), occupied all the attention of the Great Powers and so had to buv them up in 1903 at a vastlv enhanced price 
(who bv the constitution of iSrs should have been tonsulted Bv this early settlement of disputes Switzerland was protected 
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from the general revolutionar}’^ movement of 1848, and in later 
years her political history has been uneventful, though she has 
telt the weight of the great European crises in industrial and 
social matters 

The position of Neuchatel, as a member of the Confederation 
(as regards its government only) and as a principality ruled by 
the king of Prussia, whose rights had been expressly recognized 
by the congress of Vienna, was uncertain She had not sent 
troops in 1847, and, though in 1848 there was a republican 
revolution there, the prince did not recognize the changes 
Finally, a royalist conspiracy in September 1856 to undo the 
work of 1848 caused great excitement and anger m Switzerland, 
and it was only by the mediation of Napoleon III and the other 
powers that the prince renounced (1857) all his rights, save his 
title, which his successor (the German emperor) has also dropped 
Since that time Neuchatel has been an ordinary member of 
the Confederation In 1859-1860 the cession of Savoy (part of 
it neutralized in 1815) to France aroused considerable indigna- 
tion, and in 1862 the long-standing question of frontiers in the 
Vallee des Dappes was finally arranged with PTance In 1871 
many French refugees, especially Bourbaki’s arms , were most 
hospitably received and sheltered. The growth of the Old 
Catholics after the Vatican Council (1870) caused many disturb- 
ances m western Switzerland, especially m the Bernese Jura 
The attack was led by Bishop Eugene Lachat (1819-1886) of 
Basel, whose see was suppressed by several cantons in 1873, 
but was set up again in 1884 though still not recognized by Bern 
The appointment bv the pope of the abbe Gaspard Mermillod 
(1824-1892) as “apostolic vicar ” of Geneva, which was separated 
from the diocese of Fribourg, led to Monseigneur Mermillod’s 
banishment from Switzerland (1873), but in 1883 was raised 
to the vacant see of Lausanne and Geneva and allowed by the 
Federal authorities to return, but Geneva refused to recognize 
him, though he was created a cardinal m 1890 An event of 
great importance to Switzerland was the opening of the St 
Gotthard tunnel, which was begun in 1871 and opened in 1882, 
by it the Forest cantons seem likely to regain the importance 
which was theirs in the early days of the Confederation 

From 1848 onwards the cantons continually revised their 
constitutions, always m a democratic sense, though after the 
Sonderbund War Schwyz and Zug abolished their “ lands- 
gememden ” (1848) The chief point was the introduction of 
the referendum, by which laws m^e by the cantonal legislature 
may (facultative referendum) or must (obligator)' referendum) be 
submitted to the people for their approval, and this has obtained 
such general acceptance that Fribourg alone does not possess 
the referendum m either of its two forms It was therefore 
only natural that attempts should be made to revise the federal 
constitution of 1848 in a democratic and centralizing sense, 
for It had been provided that the Federal Assembly, on its own 
initiative or on the written request of 50,000 Swiss electors, 
could submit the question of revision to a popular vote In 
1866 the restriction of certain rights (mentioned above) to 
Christians only was swept away, but the attempt at final 
revision in 1872 was defeated by a small majority, owing to 
the efforts of the anti-centralizing party Finally, however, 
another draft was better liked, and on the 19th of April 1874 the 
iiew constitution was accepted by the people — 14J 
CamBUtatioa cantons against 7J (those of 1848 without Tessin, 
ofi9T4, Fnbourg and Lucerne) and 340,199 votes 

as against 198,013 This constitution is still in force, and 
IS mainly a revised edition of that of 1848, the Federal power 
being still further strengthened Among the more important 
novelties three points may be mentioned A system of free 
elementary education was set up, under the supermtendence 
of the Confederation, but managed by the cantons A man 
settling in another canton was, after a residence of three months 
only, given all cantonal and communal rights, save a share in 
the common property (an arrangement which as far as possible 
kept up the old principle that the “ commune ” is the true 
unit out of which cantons and the Confederation are built), and 
the membership of the commune carries with it cantonal and 


j federal rights The “ Referendum ” was mtroduced m its 
“facultative” form, all federal laws must be submitted 
to popular vote on the demand of 30,000 Swiss citizens or of 
eight cantons But the “ Initiative ” e the right of com- 
pelling the legislature to consider a certam subject or bill) was 
not introduced into the Federal Constitution till 1891 (when it 
was given to 50,000 Swiss citizens) and then only as to a partial 
(not a total) revision of that constitution By the constitutionsv 
of 1848 and 1874 Switzerland has ceased to be a mere union of 
independent states jointed by a treaty, and has become a single 
state with a well-organized central government, to which have 
been given certain of the rights of the independent cantons, 
but mcreased centralization would destroy the whole character 
of the Confederation, in which the cantons are not administrative 
divisions but living political communities Swiss historv' 
teaches us, all the way through, that Swiss liberty has been won 
by a close union of many small states, and we cannot doubt 
that It will be best preserved by the same means, and not bv 
obliterating all local peculiarities, nowhere so striking and 
nowhere so historically important as m Switzerland 
M Numa Droz (who was for seventeen years — 1876 to 1892 — a 
member of the federal executive, and twice, in i88i and m 
1887, president of the Swiss Confederation) expressed the opinion 
shortly before his death in December 1899 (he was bom m 1844) 
that while the dominant note of Swiss politics from 1848 to 
1874 was the establishment of a Federal state, that of the period 
extendmg from 1874 to 1899 (and this is true of a later period) 
was the direct rule of the people, as distinguished from govern- 
ment by elected representatives Whether this distinction be 
just or not, it is certain that this advance towards democracy 
in Its true sense is due indirectly to the monopoly of political 
power in the federal government enjoyed by the Radical party 
from 1848 onwards many were willing to go with it some part 
of the way, but its success in maintaining its close monopoly 
has provoked a reaction against it on the part of those who- 
desire to see the Confederation remain a Confederation, and not 
become a strongly centralized state, contrary to its past history 
and genius Hence after 1874 we find that democratic measures 
are not advocated as we should expect by the Radicals, but by 
all the other political parties with a view of breaking down this 
Riulical monopoly, for it is a strange fact that the people elect 
and retain Radical representatives, though they reject the 
measures laid before them for their approval by the said Radical 
representatives For these reasons the struggle between Fede- 
ralists and Centralists (the two permanent political parties 
in Switzerland), which up to 1874 resulted in favour of the 
Centralists, has been turning gradually m favour of the Fede- 
ralists, and that because of the adoption of such democratic 
institutions as the Referendum and the Initiative 
The general Imes on which Swiss politics have run since 1874 
may be most conveniently summarized under three headings — 
the working of the political machinery, the principal political 
events, and then the chief economical and financial features of 
the period But it must be always borne in nund that all the 
following remarks relate only to federal politics, those of the 
several cantons being much more intricate, and of course turning 
more on purely local differences of opinion 
I Political Machinery — ^The Federal Constitution of 1848^ 
set up a permanent Federal executive, legislature and tribunal, 
each and all quite distinct from and independent of any cantonal 
government This system was a modified revival of the state 
of thmgs that had prevailed from 1798 to 1803, and was an 
imitation of the political changes that had taken place m the 
cantonal constitutions after 1830 Both were victories of the 
Centralist or Radical party, and it was therefore but natural 
that this party should be called upon to undertake the Federal 
government under the new constitution, a supremacy that it 
has kept ever since To the Centralists the Council of States 
(two members from each canton, however large or small) has 
always been a stumbling-block, and they have mockingly nick- 
named It “ the fifth wheel of the coach ” In the other house 
of the Federal legislature, the National Council (one member per 
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20,000, or fraction of over 10,000 of the entire population), the 
Radic^b have always since its creation in 1848 had a majority 
Hence, in the Congress formed by both houses sittmg together, 
the Radicals have had it all their own way This is particularly 
important as regards the election of the seven members of the 
Federal executive which is made by such a Congress* Now the 
Federal executive {Federal Council) is in no sense a cabinet, 1.4 
a committee of the party m the majority in the legislature for 
the time being In the Swiss Federal constitution the cabinet 
has no place at all Each member of the Pederal executive is 
elected by a separate ballot, and holds office for the fixed term 
of three years, during which he cannot be turned out of office, 
while as yet but a single instance has occurred of the rejection 
of a Federal councillor who offered himself for re-election 
Further, none of the members of the Federal executive can hold 
a seat m either house of the Federal legislature, though they may 
appear and speak (but not vote) in either, while the Federal 
Council as such has not necessarily any common policy, and never 
expresses its views on the general situation (though it does as 
regards particular legislative and administrative measures) m 
anythmg resembling the “ speech from the Throne ” m England 
Thus It seems clear that the F'ederal executive was intended by 
the Federal Constitution of 1848 (and in this respect that of 
1874 made no change) to be a standing committee of the legis- 
lature as a whole, but not of a single party in the legislature, or 
a “ cabinet,” even though it had the majority Yet this rule 
of a single political party is just what has taken place Between 
1848 and the end of 1908, 38 Federal councillors were elected 
(24 from German-speaking, 12 from French-speaking and 2 from 
Italum-speaking Switzerland, the canton of Vaud headmg the 
list wrth 7) Now of these 38 three only were not Radicals, 
viz M Paul Ceresole (1870-1875) of Vaud, who was a Protestant 
Liberal-Conservative, Herrcn Josef Zemp (1891-1908) and 
Josef Anton Schobmger (elected 1908), both of Lucerne and 
Romanist Conservatives, yet the Conservative minority is a 
Urge one, while the Romanists form about two-fifths of the 
population of Switzerland But despite this predominance of 
a single party in the Federal Council, no true cabmet system 
has come into existence in Switzerland, as members of the council 
do not resign even when their personal policy is condemned 
by a popular vote, so that the resignation of Herr Welti (a 
member of the Federal Council from 1867 to 1891), m conse- 
quence of the rejection by the people of his railway policy, 
caused the greatest amazement and consternation in Switzerland 
The chief political parties m the Federal legislature are the 
Right, or Conservatives (whether Romanists or Protestants), 
the Centre (now often called “ Liberals,” but rather answering 
to the Whigs of English political language, the Left (or Radicals) 
and the Extreme Left (or the Socialists of varymg shades) 
In the Council of States there is alwavs a Federalist majonty, 
since in this house the smaller cantons are on an equality with 
the greater ones, each indiff e rently having tw 0 members But in 

the National Council (167 elected members) there has always (since 
1848) been a considerable Radical majonty over all other parties 
1 he Socialists long worked under the wing of the Radices, but 
now m every canton (save Geneva) the two parties have quarrelled, 
the Socialist vote having largely mcreased, especially m the town 
of Zunch In the country the anti-Radical opposition is made 
up of the Conservatives, who are strongest in the Romanist, and 
especially the Forest, cantons, and of the “ Federalists ” of 
h rench-speaking Switzerland There is no doubt that the people 
are really anti-Radical, though occasionally led away by the ex- 
periments made recently m the domain of State socialism they 
elect, indeed, a Radical majority, but very frequently reject the 
bills laid before them by their elected representatives 

2. Poltttcs — ^The cantons had led the way before 1848, and 
they continued to do so after that date, gradually introducing 
reforms all of which tended to give the direct rule to the people 
The Confederation was bound to follow this example, though it 
adopted a far more leisurely pace Hence, in 1872 a new 
Federal Constitution was drafted, but was rejected on a popular 
vote bv a small majority, as it was thought to go too far m a 
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centralizing direction, and so encountered the combined oppo- 
sition of the Conservatives and of the Pederalists of French- 
speaking Switzerland '1 he last-named party was won over by 
means of concessions as to military matters and the proposed 
unification of cantonal laws, civil and criminal, and especially 
by strong provisions as to religious freedom, since the “ Kultur- 
kampf ” was then raging in French-speaking Switzerland 
Hence a revised draft was accepted m 1874 by a considerable 
popular majority, and this is the existing federal Constitution 
But It bears marks of its ongm as a compromise, and no one 
party has ever been very eager to support it as a whole At 
first all went smoothty, and various very useful laws carrying 
out m detail the new provisions of the constitution were drafted 
and accepted But divisions of opmion arose when it was 
proposed to reform the military system at a very great expendi- 
ture, and also as to the question of the limitation of the right 
to issue bank-notes, while (as will be seen under 3 below) just 
at this time grave ^ancial difficulties arose with regard to the 
Swiss railways, and m consequence of Prmce Bismarck’s anti- 
free trade policy, which threatened the prosperity of Switzerland 
as an exporting country Further, the disturbed political state 
of the canton of Ticino (or Tessin) became more or less acute 
from 1873 onwards There the Radicals and the Conservatives 
are nearly equally balanced In 1872 the Conservatives obtained 
the majority m this canton, and tried to assure it by some 
certainly questionable means The Radicals repeatedly ap- 
pealed to the federal government to obtain its armed mter- 
vention, but in vain In 1876 the Conservatives at a rifle match 
at Stabio fired on the Radicals, but m 1880 the accused persons 
were acquitted The long-desired detachment of Ticino from 
the jurisdiction of the foreign dioceses of Como and Milan was 
effected in 1888 by the erection of a see at Lugano, but this 
event caused the Radicals to fear an increase of clerical influence 
Growmg impatient, they finally took matters m their own 
hands, and m September 1890 brought about a bloody revolu- 
tion The partial conduct of the Radical Federal commissioner 
was much blamed, but after a state trial at Zurich m 1891 the 
revolutionists were acquitted, although they loudly boasted of 
their share m this use of force m political matters 

From 1885 onwards Switzerland had some troubles with 
foreign powers owmg to her defence of the right of asylum for 
fugitive German Socialists, despite the threats of Prince Bis- 
marck, who maintained a secret police m Switzerland, one 
member of which, Wohlgemuth, was expelled m 1889, to the 
prince’s huge but useless indignation From about 1890, as 
the above troubles within and without gradually subsided, the 
agitation m the country against the centralizing policy of the 
Radicals became more and more strongly marked By the united 
exertions of all the opposition parties, and against the steadv 
resistance of the Radicals, an amendment was introduced in 
1891 into the Federal Constitution, b> which 50,000 Swiss citizens 
can by the “ Initiative ” compel the Federal legislature and execu- 
tive to take into consideration some point m the Federal Constitu- 
tion which, m the opinion of the petitioners, requires reform, 
and to prepare a bill dealmg with it which must be submitted 
to a popular vote Great hopes and fears were entertained at 
the time as to the workm^ of this new institution, but both have 
been falsified, for the Initiative has as yet only succeeded m 
insertmg (m 1893) m the Federal Constitution a provision by 
which the Jewish method of killing animals is forbidden, and 
another (m 1908) prohibiting the manufacture or sale of absmthe 
m the country On tlie other hand, it has failed (in 1894) to 
secure the adoption of a Socialist scheme by which the state was 
bound to provide work for every able-bodied man in the country, 
and (also m 1894) to carry a proposal to give to the cantons a 
bonus of two francs per head of the population out of the rapidly 
growmg returns of the customs duties, smiilarly m 1900 an 
attempt to introduce the election of the Federal executive by a 
popular vote and proportional representation in the NaUonalral 
failed, as m 1903 did a proposal to make the elections to the 
Nationalrat depend on the Swiss population onlv, instead of the 
total population of the country 
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Ihe great rise in the productiveness of the customs duties 
(see 3 below) has tempted the Swiss people of late years to 
embark on a course of state socialism, which may be also 
described as a senes of measures tending to give more and more 
po\;ver to the central Federal government at the expense of the 
cantons So m 1890 the principle of compulsory universal insur- 
ance against sickness and accidents was accepted by a popular 
vote, in 1891 likewise that of a state or federal bank, and m 1898 
that of the unification of the cantonal la^vs civil and crimm^, 
into a set of Federal codes In each case the Federal government 
and legislature w ere charged with the preparation of laws carrying 
out m detail these general principles But in 1 897 their proposals 
as to a Federal bank were rejected b> the people, though another 
draft was accepted in 1905, so that the bank (with a monopoly 
of note issue, a provision accepted by a popular \ote in 1891) 
was actually opened in 1907 At the beginning of igoo the 
suspicion felt as to the insurance proposals elaborated by the 
Federal authorities was so keen that a popular demand for a 
popular vote was signed by 117,000 Swiss citizens, the legal 
minimum bemg onl} 30,000 they were rejected (Maj 20, 1900) 
im a popular vote b\ a nearl) two to one majorit) The prepara- 
tion of the Federal civil and criminal codes has progressed 
quietly, drafts bemg framed by experts and then submitted for 
criticism to special commissions and public opinion, but finall) 
the civil code was adopted by the Federal Assembh in December 
1907 By a popular vote in 1887 the Federal authorities were 
given a monopoly of alcohol, but a proposal to deal similarly 
with tobacco has been very ill received (though such a monopoly 
would undoubtedly produce a large amount), and would prettj 
certainly be refus^ by the people if a popular vote were ever 
taken upion it In 1895 the people declined to sanction a state 
monopoly of matches, even though the unhealthy nature of the 
work was strongl) urged, and have also resolutel) refused on 
several occasions to accept any projects for the centralizing of 
the various branches of mihtan,^ administration, &c , though m 
1897 the forests high up on the mountains were placed under 
Federal supervision, while m 1902 large Federal grants m aid w^ere 
made to the cantons towards the expenses of primaiy edu( ation, 
and in 1908 the supervision of the employment of the power 
derived from rivers and streams was given to the Cxinfederation 
Among other reforms which have recently been much discussed 
in Switzerland are the introduction of the obligatory referendum 
(which hitherto has applied only to amendments to the Federal 
Constitution) and the extension of the initiative (now limited to 
piecemeal revision of the Federal Constitution) to all Federal 
laws, &c The first-named scheme is an attempt to restrain 
important centralizing measures from being presented as laws 
(and as such exempt from the compulsory referendum), and not 
as amendments to the Federal Constitution 

Besides the insurance project mentioned above, two great 
political questions have engaged the attention of the Swiss 

a State Purchase of the Railways — In 1891 the purchase of 
the Central railway was rejected by a popular v^ote, but it 1898, 
bv the aid of various baits thrown out, the people were induced 
to accept the principle of the purchase by tht Confederation 
of the five great Swiss railway lines — three in 1901, viz the 
Central, the North-Eastern, and the United Swiss lines, one (the 
Jura-Simplon) m 1903, and ohe (the St Gotthard line) in 1909, 
this delay being due to international conventions that still 
have some years to run Further, very important economical 
< onsequences, eg as to strikes, may be expected to result from 
the transformation of all railway officials of whatever grade into 
state servants, who may naturally be expected to vote (as m other 
cases) for their employers, and so greatly increase the strength 
of the Centralist political part} 

b The “ Double Imitaitve ” — This phrase denotes two purely 
political reforms that have been coupled together, though in 
reality they are by no means inseparable One is the introduction 
of proportional representation (within the several cantons) into 
the elections for the National Council of the Federal parliament, 
the object being thus to secure for several large minorities 
a number of M P ’s more m accordance with the size of those 


minorities in the country than is now possible under the regime 
of pure majorities naturally these minorities would then receive 
a proper share of political power in the senate house, instead 
of merely exerting great political influence in the country, while 
if they were thus strengthened in the legislature they would 
soon be able to claim the right of naming several members ot 
the Federal executive, thus makmg both legislature and executivt 
a mirror of the actual political situation of the countr} , instead 
of the preserve of one political party The other reform is tht 
election of the members of the Federal executive by popular 
vote, the whole body of voters voting, not by cantons, but as 
a single electoral constituency This would put an end to the 
“ lobbying ’’ that goes on previously to the election of a 
member of the executive bv the two houses of the federal 
parliament sitting jointly m Congress, but, on the other hand 
It might stereotype the present system of electing members oi 
the executive by the majorit\ system, and so reduce large 
minorities to political impotence The “ double initiative ’ 
scheme was launched m the beginning of 1899, 
beginning of the following July secured more than the requisite 
number of signatures (50,000), the first-named item having been 
supported by nearly 65,000 citizens, and the second item b\ 
56,000 Hence the Federal parliament was bound to take these 
two reforms into formal consideration, but in June 1900 it 
rejected both, and this decision was confirmed by a popular 
vote taken m the following November 

3 Economics and Finance — Soon after the adoption of the 
Federal Constitution of 1874 the economical and financial state 
of the Confederation became very unsatisfactory The great 
financial crisis m Vienna in 1873 was a severe blow to Swiss 
commerce, which had taken a ver\ great start after the Franto- 
German War of 1870-71 In the later ’seventies, too, the 
financial position of some of the great Swiss railway lines w^as 
very unfavourable the bankruptcy of the K ational line ruined for 
the time (till a federal loan at a very low rate of interest was 
forced upon them) the four Swiss towns which were its guarantors , 
the North-Eastern line had to beg for a “ moratorium ” (a hgal 
delay of the period at which it had to pay its debts) from' the 
Federal government, the Bern-Luceme line was actually put up 
to auction, and was bought by the canton of Bern hurther, the 
txwnses of construeting the St Gotthard railway vastly exceeded 
alPestimates, and in 1876 over 100,000,000 francs more were 
required Hence the subventions already granted had to be 
increased Germany (which gave original!} 20,000,000 francs) 
and Italy (original contribution 45,000,000 irancs) each promised 

10.000. 000 francs more, the St Gotthard company itself gave 

12.000. 000, and the two Swiss railway lines interested (Central 
and North-Eastern) added 1,500,000 to the 20,000,000 they had 
already agreed to give jointly with the cantons interested in 
the completion of this great undertaking But these latter 
refused to add anything to their previous (ontributions, so that 
finally the Federal government proposed that it should itself 
pay the 6,500,000 francs most urgently required This proposal 
aroused great anger in east and west Switzerland, but the matter 
was ultimatel} settled by the Confederation paying 4,500,000 
francs and the interested cantons 2,000,000, the latter gift being 
made dependent on a grant of 4,500,000 francs b} the Federal 
government for new tunnels through the Alps in east and west 
Switzerland, and of 2,000,000 more for the Monte Cenere tunnel 
between Bellinzona and Lugano This solution of a most 
thorny question was approved bv a popular vote in 1879, 
and the St Gotthard line was successfully completed in 1882 
Gradually, too, the other Swiss railway lines, attained a state 
of financial equilibrium, owing to the more careful management 
of new directors and managers The completion of the Simplon 
tunnel (1906), the commencement (1906) of that beneath the 
Lotschen Pass {q v ), and the rival claims of projected tunnels 
under the Splugen Pass {q v ), besides the struggle for or against 
a tunnel under the Faucille (supported by Geneva almost alone) 
show that railway politico play a very prominent part m Swiss 
national life They are, too, complicated by manv local 
nvalnes, which in this country are of greater importance than 
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elsewhere because of the considerable share of power still legally 
belonging to the cantons Another kindred (juestion (owing 
to the rapid development of electric traction in Switzerland) 
IS the equitable proposal (accepted in 1908) that the utilization 
of the immense force supplied by the many rivers and torrents 
m Switzerland should b^me a Federal monopoly, so as to 
secure to the Confederation the control over such important 
sources of revenue as otherwise might easily be unscrupulously 
exploited by private companies and firms 

Switzerland, by reason of natural conditions, is properly 
a free trade country, for it exports far more than it imports, 
in order to supply the demand for objects that it cannot itself 
produce But Prince Bismarck’s protectionist policy in 1879 
was imitated by France, Austria and Italy, so that Switzerland 
was gradually shut in by a high wall of tanffs Hence in 1891 
the Swiss people approved, in sheer self-defence, a great increase 
of the customs duties, and in 1903 sanctioned a further very con- 
siderable advance in these duties, so that it is now a thoroughly 
Protectionist country, despite its obvious natural disadvantages 
The huge incTease in revenue naturally led to increased expendi- 
ture, which took the form of lavish subventions to all sorts of 
cantonal objects, magnificent Federal buildings, most useful 
improvements m the post and telegraph services, and extensive 
and lamentable construction of military fortifications in Uri 
and the Valais against some unknown foe In 1894 pro- 
posed to distribute part of this new wealth m giving a bonus to 
the cantons at the rate of 2 francs per head of the population, but 
this extravagant proposal (nicknamed the “ Beutezug ”) was 
rejected, owing to the cool common sense of the Swiss people, b\ 
a majority of over two to one These prosperous circumstances, 
however, contnbuted mainly to the adoption or suggestion 
of various measures of state socialism, e g compulsory sick 
insurance, Federal subvention to primary schools, purchase 
of the five great Swiss railway line^, gi\ mg a right to every able- 
bodied man to have work at the expense of the state, subventions 
to many objects, &c (W A B C J 

Literature 

There is no such thing as a Swiss national vernacular literature 
properly speaking, this bemg explained by the diversity 
lietween the states of which it is composed, which has not 
favoured any common intellectual life But there are four 
branches which make up a literature of Switzerland, distin- 
guished according to the Language in which the works in 
each are compost As the Confederation, from its founda- 
tion in 129T till 1798, was exclusively composed (with a 
partial exception in the case of Fribourg) of German-speaking 
districts, the real Swiss vernacular literature ^if any one 
branch is to be dignified by that name) is in German, 
though in the i8th century French became the fashionable 
language in Bern and elsewhere, while the influence of the Frenc h- 
speaking allies ” and subject lands was more marked than 
before Hence the German branch is by far the more important 
and more national, while the French branch is not really Swiss 
till after 1815, when these regions took full rank as cantons 
Thus Geneva and Lausanne in the i8th century, with their 
respective brilliant societies, were onl> “ Swiss ” in so far as 
Geneva was an “ ally ” and Vaud a “ subject land ” The Italian 
and Romonsch-Ladin branches are of not sufficient importance 
to deserve more than a passing notice 

a German Branch — It is noticeable that while the onginal 
League of 1291 (like the earlier charters of liberties to the first 
members of the Confederation) is drawn up in Latin, all later alliances 
among the cantons, as welt as documents concerning the whole 
Confederation (the Parsons* Ordinance of 1370, the Sempach 
Ordinance of 1393, and the Compact of Stans 1481) and all the 
Recesses of the Diets are compiled in German Though such 
political documents arc not literature,” yet they show that these 
early pre- Reformation alliances rested on tht popular consent, and 
so were expressed in vernacular German rather than in clerkly 
Latin But this vigorous ptmular life found other channels in 
which to develop its energy First in order of date are the Mmne- 
singers, the number of wnom in the districts that ultimately formed 
part of the medieval Swiss Confederatioii are said to have exceeded 
thirty Zfinch then (as now) was the chief lltcmfy centre of the 


Confederation The two Mancsses (father and son) collected many 
of their songs in a MS that has happily come down to us and is 
preserved in Pans The most prominent parsonage of this circle 
of the muses was Master John Hadlaub, who nourished m the second 
half of the 13th and the first quarter of the 14th centuries Next 
we have a long scaries of war songs, celebrating the marvellous victones 
of the early Swiss One of the carhest and most famous of these was 
composed by Hans Halbsuter of Lucerne to commemorate the 
glonous fight of Sempach (1386), not far from his native town 
There arc other similar songs for the victory of NMels (1388) and fhost. 
of Grandson and Morat (^th 1476) in the Burgundian war, while 
in the 14th century the Donumcan fnar Ulnch Boner of Bern 
versified many old fables Still more important are the hLstprical 
chronicles relating to diflerent parts of Switzerland Thus in the 
14th century we have Christian Kuchimcister's continuation of 
the annals of the famous monastery of St Gall, m tli^ early 15th 
century the rhymed chromcle of the war between the Appenzellers 
and the abbot of bt Gall, and rather later in the same centqry the 
chronicles of Conrad Tustmger of Bern and Hans Frimd (d 1469) 
of Lucerne, besides the fantastical chronicle of Strattl^en and a 
scarcely less fanciful poem on the supposed Scandinavian descent 
of the men of Schwyz and of Ober Hasfe, both by Eulogius Kiburger 
(d 1506) of Bern In the 15th century, too, we have the White 
Book of Sarnen and the first Tell song (see Tell), which gave nst 
to the well-known legend, as well as the rather later play named the 
Urner spiel dealmg with the same subject The Burgundian War 
witnessed a great outburst of historical ardour in the shape of 
chromcles written by Diebold Schilling (d i486) of Bern, by Melchior 
Russ (d 1499), Diebold Schilhng (d between 1516 and 1523) and 
Petermann Etterhn (d y 09), all three of Lucerne as well as by Gerold 
Edhbach (d 1530) of Zurich, and by Johnanes Lenz (d 1^41) of 
Brugg In the vernacular, too, are the earliest descriptions of 
the Confederation, those by Albert von Bonstetten of Emsiedeln 
(1479) and by Conrad Tfirst of Zunch (1496), to whom also we owe 
the first map of the country (1495-1497) 

The Swiss Humanists wrote naturally m Latm, as did also, what 
was more surprising the Swiss Reformers at any rate for the most 
part though the Zunch Bible of 1531 forms a atrikmg exception 
But Nicholas Manuel (1484-1530) a many-sided Bernese composed 
satxncal poems m German agamst the pope, while Valerius Anshelm 
(d X540), also of Bern, wrote one of the b^t SwiSvS chronicles extant 
Giles isc^udi (1; ) of Glarus, despite great hterary activity^ pub- 
lished but a single German work m ms lifetime — the Ur alt warhaffttg 
Alpisch Rhaetia sampt dem Tract der and^ren Aljpgehirgen (1530) — 
besides his map of Switzerland (same date), Sebastian Munster 
iqv), who was a Swiss by adoption, pubhshed (1544} his Cosmo- 
grapkia in German, the work bemg translated mto Latm m 1550 
But the many-sided Conrad Gesner {qv),sk bprn Swiss, wrote all his 
works m Latin, German translations appeanng only at a later date 
Thus the first important original product m German was the \ery 
reniarkable and elaborate hjstoiy and description of Switzerland 
issued m 1548 at Zunch by Johannes Stumpf (go) of that ^wn 
But Josias bimlcr (g v ), who was in a way his cootinuafor, wrote all 
his works, theological and geographical, m Latm Matthew Menan 
(g 0 ) engraved many plates, which were issued m a senes of volumes 
(1642-1688) under the general title of TopograpJ^ta, the earhest 
volume dcscnbmg Switzerland, while all had a text m German by an 
I Austnan, Martin Zeiller Very characteristic of the age are tht 
autobiography of the Valais scholar Thomas Platter (1499-1582) 
and the diary of his still more distinguished son Felix (1536-1614) 
both written m German, though not pubhshed till long after But 
gradually Swiss historical writers gave up the use of Latm for their 
native tongue, so Michael Stettler (1580-1642) of Bern, Franz 
Haffner (1609-1071) of Soleure, and quite a number el Gnsons 
authors (though the earliest m date, Ulnch Campell of Sus, 0, 1509- 
c 1582, still clung to Latm), such as Bartholomew Anhprn (1566- 
1640) and his son of the same name (1616-1670) and Johannes 
Guler (1562-1637) Yet Fortunatus Sprecher (1585-1647) preferred 
to wnte his Pallas raetica m Latm, as did Fortuna^ Juvalta 
(1567-1654) m the case of his autobiographv But we have some 
compensation m the delightful autobiography of Hans Arduser of 
Davos (i557“post 1614) and the amusmg dialogue between the 
Niesen and the Stockhom by Hans Rudolf Rebmann (1566-1005) 

[ both composed m naive German J B Plantm (1625-1697) wrote 
I his descnption of Switzerland in Latm, Helvetia nova ei anhqua 
(1656), but J J Wagner’s (1641-1695) guide to Swntzerland is m 
German, de^ite its titles Ir^ex memorabilium H elvettae 
and Mercurius helvettcus (1688) though he issued his scientific 
desenpbon of his native land m X^tm, Htstona naturahs Helvettae 
curiosa (1680) 

in the 1 8th centurv the intellectual movement m Switzerland 
greatly developed though it was natorallv strongW mfluencod by 
local characteristics Basel, Bern and especially Z finch were the 
chief hterary centres Based was particularly distinguished for its 
mathematicians, such as Leonhard Euler (1707-178^ g v } and three 
members of the Bomoulh familv (qv), refugees from Aiitwrerp, the 
brothers Jakob (1654-1705) and Johannes (1667-1748), ana tlie 
latter’s son Daniel (1700-1782) But its chief literary glory was 
I^ac Iselin (1728-1783) one of the founders of the HelveBc Society 
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(1760) and of the Economical Society (1777) and authot of a treatise 
on the philosophy of histor}» entitled Geschtchte der MemchheU 
(1764), and of another on ideal politics, Phtlosophtsche und patriot- 
tsche Trdutne etnes Menschenfreundes (1755) while many of his 
economical tracts appeared (1776-1782) under the general title of 
rphemerxcUn der Menschhett At Bern Albrecht von Haller {qv), 
though especially distinguished as a scientific u ritcr yet by his poem 
Die Alpen (17^2) and his travels in his native country did much to 
excite and stimulate the love of mountain scenery Another 
Bernese, Charles Victor de Bonstetten i; ), is a type of the gallicized 
Liberal l^mese patncian, while Beat Ludwig von Muralt (1665- 
1749) analysed the racial charactenstics of other nations for the 
instruction of his fellow-countrymen his Lettres sur les anglats et 
les ftan^ats (1725) being his principal work Samuel Wyttenbach 
(1748-1830) devoted himself to making known the beauties of his 
country to its natives travelling much and wnting much about his 
travels Gottlieb Sigmund Gruner {q v ) wrote me Etsgebtrge des 
Schwetterlandes (1760) a work describing the ice-clad mountains of 
Switzerland, though it is rather a useful compilation than an original 
contnbution to knowledge but a decided advance on his fellow 
Bernese Johann Georg Altmann's (1697-1758) Versuch etner htstor- 
ischen und phystschen Beschretbung der helvetischen Etseebtrge 
{1751) In another department of knowledge a son of Alorecht 
\on Haller Gottlieb Emmanuel von Haller (1735-1786) compiled 
a most useful bibliography of writings relating to Swiss history, the 
Bibliothek der Schwexzer geschtchte (6 \ols 1784-1787), that is still 
indispensable to the historical student 

But m the i8th century ZOrich was undoubtedly the intellectual 
and literary capital of German -speakmg Switzerland, and gamed the 
title of “ Athens on the Limmat One of its earliest and most 
famous celebrities was J J Scheuchzer {av), who travelled much 
m Switzerland, and wrote much (his travels are described in I^tin) 
as to its natural curiosities, being himself an F R S , and closely 
associated with Newton and the other Enghsh scientific men of the 
day But in the purely literary domam the names of J J BoUmer 
{q V ) and of his friend Johann Jakob Breitinger (1701-1776), are the 
most prominent By their united exertions the antiquated tradi- 
tioms of German hterature were broken down to a large extent, while 
great praise was bestowed on English poets Shakespeare Milton 
and others Their views were violently opposed by Gottsched, 
the leader of the Saxon school and the controversy that arose forms 
part of the history of German literature In 1721-1723 they published 
join By the Discourse der Maler a periodical which spread their 
views, while more elaborate and systematic expositions of their 
cntical doctrine as to poetry are Bodmer's Krtttsene Abhandlung von 
dem Wunderharen in der Poeste (1740) and Breitinger’s Cntische 
Dichtkunst (also m 1740) Their untiring efforts helped to prepare 
the way for the later outburst of German hterature begun by iGop- 
stock, Wieland and Lessing Another famous Zunch wnter wras 
Solomon Gesner {q v ) the pastoral poet, and yet another was 
J K I-avater (qv), now best rememoered as a supporter of the 
view that the face presents a perfect indication of character and 
that physiognomy may therefore be treated as a science Other 
well-toaowm Zurich names are those of J H Pestalozzi ( 1746-1827 
q v), the educationahst of Johann (^spar Hirzel (1725-1803), 
another of the founders of the Helvetic Society, and autnor of Dte 
Wirthschafi etnes philosophise hen Bauers (1761), and of Johann 
Georg Sulzer (1720-1779) whose chief work is one on the laws of 
art or aesthetics, entitled Allgemetne Theone der ^chdnen Kiinsie 
(1771-X774) 

Outside the three towms named above there were several writers 
of German-speaking Switzerland who must be mentioned One 
of the best known even now is Johann Georg Zimmermann (1728- 
1795. qvy whose Betrachiungen uber dte Einsamkett (1756-1784- 
17S5J ^ofoundly impressed his contemporaries He like the fabulist 
A E Frdhlich (qv), was bom at Brugg Johannes von Muller 
(71;) of Schaffhausen was the first who attempted to write (1780) 
a detailed history of Switzerland which, though inspired rather by 
his love of freedom than by any deep research, was very character- 
istic of his tiires J G Ebcl (q v ) was a Swiss by adoption only, 
but deserves mention as the author of the first detailed guide 
book to the country (1793) which held its ground till the days of 
“ Muitay *' and “ ^edeker " A later wnter Heinnch Zschokke 
(1771-1848) also a Swiss by adoption only, produced (1822) a 
history of Switzerland wntten for the people, which had a great 
vogue 

In the later hterary history of German-^eakmg Switzerland three 
names stand out above all others — Albrecht Bitzius (qv) known as 
Jeremias Gotthelf from the first of his numerous tales of peasant hfe 
in the Emmenthal Gottfried Keller {q v ) perhaps the most genuinely 
Swiss poet and novelist of the century, and Conrad Ferdinand 
Meyer (qv), also a poet and novelist but of more cosmopohtan 
leanings and tastes Jakob Burckhardt (q v) was a famous 
wnter on Italian art, while Jakob Frey (1824-1875) continued 
the work of Bitzius by his tales of Swiss peasant life Ulrich 
Hegncr (1759-1840) of Wmterthur wrote novels full of local 
colour, as is also the case with David Hess (1770-1843) 
m his desenption of a cure at Baden m Aargau and various 
tales Johann Martin Usten (1763-1828) of Zurich was one 


of the earhest to wnte poems in his native dialect Later wo 
have a number of Zurich poets or versifiers, some of whose 
writings have become very well known Such were Hcinnch Leut- 
hold (1827-1879), August Corrodi (1820-1885) and Leonhard Widmer 
(1808-1868), the author of Tnttst tm Morgenrot daher (1842), which 
set to music by the Cistercian monk Albcnc Zwyssig (1808-1854) is 
now known as the “ Swiss Psalm," of Es lebt tn jeder Schwetzerhrust 
1842), and Wo Berge stch erheben (1844) To the Bernese poet 
ohann Rudolf Wyss (1781-1830), whose father, J D Wyss (1743- 
1818), was the author of the Swiss Family Robinson, we owe the 
Swiss national anthem Ruf^t du metn Voter land ? and the song 
Here, myn Here warum so trung ^ — while Johann Georg Kraucr 
(1792-1845) of Lucerne wrote the Ruthhed Von ferns set herzlich 
gegrdsset, and Gottfned Keller himself was responsible for 0 metn 
Hetmatland Gottlieb Jakob Kuhn (1775-1845) wrote many poems 
m the Bernese dialect as to the Alps and their inhabitants Less 
national m sentiment and more metaphysical are the lyrics of 
" Oranmor," the pen-name of the Bernese Ferdinand bchmid 
(1823-1888) 

Among the chief contemporary Swiss writers in the department 
of belles-lettres, novelists, poets, &c , may be mentioned Ernst 
Zahn, Memrad Lienert, Arnold Ott, Carl Spitteler, Fntz Marti, 
Walther Siegfried, Adolf Frey, Hermann Hesse, J C Herr, J V 
Widmann, and Gottfned Strasser 

Isabella Kaiser, by her poems and stones, upholds the honour of 
the fair sex, while the fame won by Johanna Spyn (d 1891) for 
her children's stories is still fresh Of historical writers in different 
departments of their subject m the course of the 19th century some 
of the principal were (in alphabetical order) Ildefons von Arx 
(1755-1833), the historian of St Gall, of which he had been a monk, 
E B 16 sch (1838-1900), the histonan of the Protestant churches in 
German-speaking Switzerland, J J Blumcr (1819-1875) and J C 
Bluntschh (i8o8-i88i), who both devoted their energies to Swiss 
constitutional matters, J J Hottinger (1783-1860), the continuator 
of J von Muller's Swiss history, J E Kopp (1793-1866), who 
rewrote early Swiss history on the basis of authentic documents, 
R Maag (1866-1899), who began the publication of the invaluable 
Habsburg Terrier of the early 14th century, b|ut had to leave the 
completion of the work to other competent hands, P C von Planta 
(1815-1902) and J A Pupikofer (1797-1882), the historians re- 
spectively of the Gnsons and of the Thurgau, A P von Segesser 
(1817-1888), the histonan and statesman of Lucerne, A F Stettler 
(1796-1849), A von TiUier (1792-1854), E von Wattenwyl (18x5- 
ihgo) and J L Wurstemberger (1783-1862), who all four wrote on 
Bernese history , G von Wyss (i 81 0-1893), to whom we owe, among 
many excellent works, an admirable account of all Swiss histoiiane 
and their works, his step-brother F von Wyss (1818-1907), a greit 
authonty on the legal and constitutional history of Switzerland, and 
J C Zellweger (1768-1855), the histonan of Appenzeli Among 
conte||(porary historical writers of German-speaking Switzerland we 
may ihention (m alphabetical ordcrl, A Buchi, J L Brandstetter, 
W Burckhardt, K Dfindliker, J Dierauer, R Durrer, H Fschcr, 
A Heusler, R Hoppeler, T von Liebenau, W Merz, G Meyer 
von Knonau, W F von Muhnen, W Occhsli, J R Rahn, L R 
von Sails, P Schweizer, J SchoUenberger, J Stnckler, K Thommen, 
and H Wartmann 

h French Branch — The knight Othon of Grandson is the earliest 
figure in the literature of the Suisse romande He was killed in 
a judicial duel in 1397, the last scion of his ancient house, and left 
some amatory poems behind him, while one is extant only in a 
translation by Chaucer, who makes flattering mention of him In 
the 15th and i6th centuries many miracle plav^ m the local Romance 
dialect were known The Chrontque des chanotnes de Neuohatel 
was formerly supposed to date from the 15th century, but is now 
considered by many to be a forgery More individual and charac- 
teristic are the romance about Charlemagne, entitled Eterabras le 
Giant (1478) by Jean Bagnyon, and the poem named Congti prts 
du Slide secuher (1480), by Jacques de Bugnm But the first 
really prominent personage m this department of literature is 
Fran90is Bonivard (qv , ^ 1570) who wrote the Chrontquss de 
Genive that extend down to 1530 and were continued to 1562 bv 
Michel Roset (d 1613) The first Protestant French translat’on 
of the Bible was issued at Neuchfitel in 1535 its principal authors 
being Pierre Robert (nicknamed Oliv6tan) and fderre do Vingle 
As a sort of pendant to the Protestant Bonivard, we have the nun 
Jeanne de Jussie, who in her Levatn du Calvintsme (c 1545) recounts 
the establishment of Calvinism at Geneva, while the noolo Pierre 
de Pierrefleur m his Mimotres does the same m a lighter and less 
lachrymose style for Orbe, his native district Naturally the 
Reformers of the Suisse Romande used French much m their 
theological and polemical works Of more general mterest arc the 
writings of two Frenchmen who were driven by religious perse- 
cutions to end their lives at Geneva— the memoirs and poems 
of Theodore Agnppa d*Aubign6 (1552-1630) and the historical 
writings and poems of Simon Goi^rt (1543-1628) The great 
deliverance of Geneva from the duke of Savoy, known as the 
Escalade (1602), was described in prose by David Piaget (1580- 
1644) in his Htsiotre de Vescalads ana celebrated in verse by Samuel 
Chappuzeau (1625-1701) in his Genive diltvrie, though tho narratives 
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of Goulart and that (published officially by the government) attri- 
buted to Jean Sarasin (i574-if>32) the author of the Ctiadtn de 
Centve (1606), are more laconic and more striking T B Plantin 
(1625-1697), of Vaud, wrote his topography of Switzerland, a 
anttqua et nova {1656), in Latin, but his Abrigi de I’htstotre gMrale 
de la Suisse (1666) in French, while Georges de Montmolhn (1O28- 
1703) of Neuchdtel wrote, besides various works as to local history, 
MSmotres of his times which have a certain historical value 

But the 17th century in the Suisse Romande pales before the 
glories of the i8th century which forms its golden age and was in 
a large degree due to the influence of French refugees who, with 
their families Hocked thither after the Revocation of the Edict 
of Nantes (1685) and settled down there for the rest of their lives 
Such was Louis Bourguet (1678-1743) who besides his geological 
works founded two periodicals which in different ways did much 
to stimulate the intellectual life of the Suisse Romande, these 
were the Btbliothcque tiahque (1729-1734) which aimed at making 
more widely known the results of Italian research, and the Mercure 
suisse which, first issued m 1732 Lasted till 1784, under different 
names (from 1738 onwards the literary section ^re the name of 
fournal helvitique) and secured contributions from most of the lead- 
ing writers of the Suisse Romande of the da> such as Firmin 
Abauzit (1679-1767), Abraham Ruchat (1678-1750), and others 
Kuchat IS now best rememberid as the author (under the pen-name 
of Gottlieb Kypseler) of an excellent guide-book to Switzerland, 
the DHtces de la Suisse which first appeared m 1714 and passed 
through many editions, the latest being issued in 1778, but his 
Ht^lotre de la Rdformation de la Sutsse (1727-1728) was much 
esteemed in his day Another Vaudois historian and antiquary 
uas Charles Guillaume Loys de Bochat (1695-1 7 '54) whose Mdmottes 
ciitiques SUV divers points de Vancienne histoire de la Suisse (1747— 
T749) still form a treasure-house for archaeologists Yet a third 
Lausanne man was ] P de Crousaz (1663-1750, <71;), who intro- 
duced there the philosophy of Descartes, and was by his books 
the master of Gibbon in logic A French refugc*e at I^usannc 
Jean Barbcyrac (1674-1744) published in 1712 the Drott de la 
nature et des gens, a translation of Pufiendorf's treatise, with a 
striking preface of his own A precursor of Montesquieu and of 
B0USSC.1U was Jean Jacques Burlamaqui (1694-1750) m hi^ Prtnetpes 
dii droit natunl et politique (1747 and 1751. issued together m 1763), 
while the celebrated international kwver Emdric dc Vattel (1714- 
17O7) was a native of Ncucha.tel by birth and descent and though 
he sp< nt most of hiS life at foreign courts, died at NcucheUl, not so 
very long after the publication of his famous Droit des gens (1758) 
Tlu year 1754 is «i great date in the literary history of the Suisse 
Romande, for in that year Rousseau aimc back for good to Geneva, 
iiid Voltnre established himself at Ftmcy while in 1753 Giblxm 
h^d begun his fiist residence (which lasted till 1758) m Laus.inne 
Ihe c«irlicr writers mentioned above had then nearly all dis- 
ppeare el, and a more brilliant set took their place But Rousseau 
(<7 V ) thou h a Genevese, belongs rather to European than to Swiss 
literature, as do later Jacques Nccker {q v ) and his daughter, Madame 
de Statl {q v), Benjamin Constant {q v) and Sismondi {q v ) Madame 
de Charricrc (1740-1805) was Dutch by birth but mamed to a 
native of Neuchitel Among her earlier works were two novels 
le Man sentimental (178^), and the Lettres de Mistress Henley 
(1784) both of which had a great vogue m their day, and paint 
from her own experience, the sad results of an unsuitable marn"'„e 
More celebrated by reason of the liv chness and acuteness with which 
the manners of a little provincial town arc described are her Lettres 
de I an anm (1871) and her Lettres neuchatelotses (1784), perticularly 
the tcond part of a story of the former, entitled Caliste, and 
publi^htd in 1788 for, according to Samtc-Bcuvc it was a sort of 
fort -shadowing of the more famous Corinnc (1807) of Madame dc Stacl 
P II Mallet (7^), a Genevese who held a chair at Copenhagen 
devoted himselt to making known to the educated world the history 
ind anteq iilics of Scandinavia Bat more ch ir 'ctcnstic ( f Gem va 
were the effoits of a group of men to spread the cause of natural 
science by personal investigations in the inghcr Alps, then but little 
known Possibly their interest in such matters had been stimu- 
lated by the scientific and psychological speculations of Chirles 
Bonnet {qv) The chief of this school was H B dc S ussurc 
(^ t; ) one of the founders of geology and meteorology, while his 
Alpine ascents (undertaken m the cause of science) opened a new 
world even to non-scientific travellers The brothers De Luc {a v ) 
devoted themselves mainly to questions of physics in the Alps 
while benebier {q v), the biographer of ^aus urc was more known 
as a physiologist than as a phjsicist thoiu'^h he wrote on many 
branches of natural science, w inch in those days w as not yet highly 
specialized On the other hand Marc Theodore Boumt (q v) 
the contemporary of these three men, was rather a curious and 
inquisitive traveller than a scientific investigator, and charms us 
(ven now by his genial simplicity as contrasted with the austerity 
and gravity of tlie three writers we have mentioned Philipix* 
( yriaque Bndel (1757-1845), best known as the “ doyen Bridef 
was the earliest of the Vaudois poets by virtue of his Poisies helvf- 
iiennes (1782) But he is better known as the painter of the scenery 
and people among whom he worked as pastor at Basel, at Chateau 
d Oex, and at Montreux successively His Course de Bale d Bienne 


par les valUes du Jura appeared m 1802, while descnptions of his 
travels as well as of the manners of the natives local history and 
m short everything that could stimulate national sentiment, were 
issued in a sjeries of periodicals from 1783 to 1831 under the successive 
titles of ttrennes helvitiennes and of Conservateur sutsse His 
patriotic aim met with great success, wlnle his imprc*ssions of his 
mountain wanderings are fresh and unspoilt by any straining after 
effect He was the first writer of the Suisse Romande to undertake 
such wanderings so that with obvious differences, he may be re- 
garded not merely as the forerunner but as the inspirer and model 
of later Vaudois travellers and chmbers in the Alps such as Rodolphe 
Tdpffcr {qv) of E Rambert {qv) and of the last-n? mod's most 
brilliant pupil, Emile Javcllc (1844-1883), whose articles were col- 
lected m 1886 by the pious care of his friends under the title of 
Souvenirs d*un alpimste As a poet Juste Olivier {qv) surpassed 
Bndel Nor can we wonder that with the advance of knowledge 
Bridel's history is found to be more picturesque than scientific 
Two Vaudois, Charles Monnard (1790-1865) and Diuis Vulhemin 
(1797-1879) earned out their great scheme of translating (1837- 
1840) J \on Muller’s Swiss history with its continuation by Hottm- 
gcr and then completed it (1841-1851) down to 1815 Ihis gigantic 
task did not, however, hinder the two fnends from making many 
solid contributions to Swiss histone al learning Later in date 
were Alexandre Daguct (1816-1894) who wrote an excellent history 
of Switzerland, while Jean Joseph Iliscly (1800-1866), Albert 
Rilliet (1809-1883) and Pierre Vaucher (1833-1898), all devoted 
much labour to studying the many problems offered by the earlj 
authentic history (from 1291 onward ) of tht Swiss Cxwi federation 
A different type of history is the work of an honest but partisan 
writer, the Genevese Jules Henri Merle d'Aubign6 (1794-1872), 
entitled Histoire de la r6 formation au temps de Calvin (1835-1878) 
The Vaudois noble Fr 6 d 4 ric Gingms-la-Sarra (1790-1863) represents 
yet another type of historian, devotmg himself mainly to the 
medieval history of Vaud, but occasionally going beyond the number- 
less authentic documents brought to light by him and trying to 
make them prove more tlian they c«m farly be c\pectf d to tell us 
Jean Antoine Petii-Senn (1792-1870) was a thorough Genevese 
and a biting satirist a pensive poet the ' Genevese Li Bruvtrc 
as he liked to be called but was not fully appreciated till after his 
death, when his wielely scattered writings were brought together 
Alexandre Vinet {qv), the the'ologun and H F Amiel {qv) 
the philosopher in a fashion balance e vch other, and need only be 
mentioned here Jean Jacques Porchat (i8oo-i8()4) was one of 
the most prominent among the minor poets of the region, very French 
owing to nis long residence in Pans and best remembered probably 
by his fables, first published in 1837 under the title of Glanures 
d Esope (reissued in 1S54 as Babies et paraboles), though m his 
day 111s stones for the voung were much appreciated Lrbam 
Ohvicr (i8io-i8bb), a younger brother of the poet, wrote many 
tales of rural life in Vaud while the Genevese novelist Victor 
Cherbuhez (1829-1899 qv) was perhaps the most bnlliant of a 
brilliant family Pnbourg has produced the local novelist Pierre 
Sciob6rct (1830-1876) and the Bohemian poet Ctienne Eggis 
(1830-18C7), and Neuchatel Auguste Bachclm (1830-1890) whose 
best novel was Jean Louis a tale of which the scene is laid in the 
old-fasluoned httlc v illage of St Blaise Another Neuchdtcl 
writer, Alice dc Chambner, the poetess died young as did the 
Genevese poet Louis Duchosal, both show mg m their short lives 
more promise tlum performance Madame de Gaspann's (1813- 
1894) oest tale is Horizons prochains (1857) a very vivid story of 
rur^l hfe in the Vaudois Jura remarkable for the virile imagination 
of its descriptions 

Edouard Rod {q i ) the novi list and Marc Monmer {q v), entic, 
poet, dramatibt and novelist, arc the most proimiu.nt figures in 
the recent literature of the Suisse Romande Amon^t lesser 
stars we may mention in the department of belles-lettres (novelists, 
poets or critics) Charles Du ^is-Melly, “ T Combe ** (the pen 
name of Mile Adclc Hugucnin), Samuel Cornut, Louis Favre, 
Philippe Godet, Oscar Huguemn, Philippe Monnicr, Notlle Roger, 
Virgflc Rossel, Paul Seippcl and Gaspard Vallette The chief 
literary orgvn of tlie Suisse Romande is the Bibliothique untter- 
sellCy which m 1816 took that title in lieu of BtbUothique hrttannique 
(founded m 1796), and m 1861 added that of Revue sutsse, which 
it then absorbed Amongst historians tlic first place is due to one 
of the most learned men whom Switzerland has ever produced, 
and whose services to the history of the Valais were very great, 
the abb^ Jean GrunauJ (1823-1897) of Fnlxiurg The principal 
contemporary historians an \ ictor van Bcrchcm, Frani is de Cruc 
Camille Favre, Huuri Fazj, B de Mandrot, BcrUiold van Muyden 
and Edouard Rott 

c Italian Branch — Itahan Switzerland is best known by its 
artists, while ib> literature is naturally subject to strong Italian 
influences, and not to any of a strictly Swiss nature Stefrno 
Franscim (1796-1857) did njiuch for his native land, csnocially 111 
educational matters, while his chief published work (1835) was 
one thit gave a general account of the canton But this is not so 
thorough and good as a later book b> Luigi Liviz (1S14-1875) 
cntitleil Escursiont nel cantone Ticino (iS6^), whuh is very complete 
from all points of view Angelo Barolho (d 1^93) and EmI ^ 
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Motta represent the historical sciences, tlic latter contributing much 
to the BolletHno della Si izzera Itahana (from 1879 onwards), which, 
though mainly historical, devotes much space to literary anel 
lustoneal matters relating to the canton The art of novel writing 
does not flourish in Jieiiio But it has produced a great number 
of poets such as Putro Pen (1794-18(19), who translated the Swiss 
national anthem into Ihilian, T B Buzzi (1825-1 898), Giovanni 
Airoldi (died before 1900) and Carlo Cioceari (1829-1891) — the 
two formei were lyric poets, and the third a dramatist Two 
younger singers are P Chiesa and M A Ncssi 

d Bomonsih and Ladin Branch — In the Orisons alone still 
lingeis a (juamt Keimanco dialect, whie h is a laggard sister of Preneh 
and I tall in, and has therefore not much to show in the way of litejrary 
activity Indeeel it would probably have perished altogether by 
this time hael not certain energetic men and soeictK^s more or less 
successfully tried to bring about a sort of artificial revival It is 
distinguisheel mto two mam dialects, that of the Bundner Oberland 
or the valley of the Vordcr Rhine being called Romonsch, while 
that spoken in the Rngadmc and the neighbouring valh ys is known 
as Ladm Both took their origin from the spoken tongiu or lingua 
rustica Romana in the days of the later empire Ihe earliest 
known monument of this interesting survival was discovered in 
1907, and consists of a hw lines, in an early form of the Romonsch 
dialext of interlimar translation (with the original Latin text) 
of a sermon attnbutnl to St Augustine This monument is saitl 
to date from tht early I2tli century The fiist poem in Ladm was 
one oil tile Musso war, written m 1527 by Johann von Travels 
(148^-1 5b ^), though it was not published till 18O5 The first 
book printed in it (at Poschiavo in 1552) was the translation of 
a German catechism, aud the next a translation of the New 
Testamtnt, ilso at Poschiavo, but in 1560 Must of the works 111 
both these diilects are transl itions of books of a religious or eduea- 
tional nature The print ipal writers m the Romonsch diaUct 
(the less literary of the two) of rectnt times are Iheodor von 
Castelbcrg (1748-1830) a po<t and translator of poetry, and P A 
de Latour (about 1814) also a poet, while tht best of all poets 
in this dialect was Anton Huonder, whose lyrics arc considered 
rcmi’-kibli Alexander Ballctta (1842-1887) wiott prost romancts 
and sketches, while J C Muoth (1844-190O), himstlf a most 
typical and characteristic figure, wrott much in prose and verse 
as regards his native region In I idin one of the chief figures was 
the poet Conradm von Flugi (1787-1874), who pubhshtd volumes 
of poems m 1845 and 18O1, but the pot ms, novels and translations 
of J F Caderas (1830-1891) are placed above them Other Ladm 
poets are Flonn Valentin, O P Juvalta and S Caratsch (d 1892), 
while P Lansel represents a younger generation Zaceana Palhoppi 
(1820-1873) ‘^'Iso wrote poems, but the excellent ladm dirtionaiy 
that he compiled was not pubhshed till 1895 by the care of his 
son (W ABC) 

Bibliography —a General —The indispensabh work for any 
one desiring to know what books have been writttii on any subject 
relating to Switzerland is the officially pubhshid Biblwgraphie 
der schweizerischcn Lande%hunde, a series of detached parts, each 
complete in itself, and issued separatelv (Bern, from 1892 onwards) 
In partaeular may be mentioned A Wab^ r's Landes- und Reisehe- 
schreihungen (1899, with a supplement, 1909), that deals with works 
of travel in Switzerland (sec, too, the new edition, London, 1899, 
of J Ball's Hints and Notes for Travellers in the Alps, pp 140- 
152), and J H Graf, Kartenwesen (189G), which enumerates all the 
maps of Switzerland and its various districts Among the best 
of the older descriptions may be mentioned those of A von Bon- 
stetten (1479), Conrad lurst (1495), Srbastian Munster (1544), 
J Stumjif (1548), J Simler (1574), M Mcrian (1042), J J bchcuch/er 
(1723), G S Gruner {lyGo), P F D de Zurlaulien (1777) ^ 

Coxf (1779) More modern, but still useful m many ways, an 
Max Wirth, Allgemetne Beschretbung und StaUsUk der Schweiz 
(3 volb , Zurich, 1871-1875), and H A Berlcpsch, Schwetzerhunde 
(2nd ed , Brunswick, 1875) The most complete and recent mono- 
graph on the country from all jiDints of view is the work (700 pp ) 
entitled La Suisse (also in German) , with atlas of 48 maps, reprinteil 
from the Dictionnaire glographtque de la Suisse (Neuchdtel, 1909) 
For a pretty complete detailed account of its chief towns, villages 
and mountains, by far the best work is the Dictionnaire gdographique 
de la Suisse (Neueh^Ul, 1902, and following years, it is also issued 
in German) A comjilete account of the country in the igth century 
lb given in the work entitled La Suisse au xix^ne sidcle (3 vols , 
Lausanne, 1899-1900, also issued in German) For statistics see 
the official census of 1900 (Bern, 3 vols , 1904-1907), as well as the 
annual official pubhcation StcUistisches Jahrbuch der Schweiz (from 
1891, see specially the vnl for 1897, Atlas graphique et statistique de 
la Suisse, with many diagrams) , and another (appearing six times 
a year at Bern, since 1865) the Zeitschrift fdr schweizerische Statistik 
For educational matters the annual official Jahrbuch fUr Unter- 
richtswesen in der Schweiz (Zurich, from 1894) is very useful For 
mountaineers there is the Climbers’ Guides Senes (London, from 
1890, now comprising ii vols relating to Switzerland), and the 
two works published by the Swiss Alpine Club, ClubfUhrer dutch 
die Clarner Alpen (1902), and Clubfuhrer dutch die Urner Alpen 
(2 vols, 1905) Murray’s Handbook for Travellers in Switzerland 


was thoroughly revised (19th edition) in 1904, while it is not neces- 
sary to do more than mention the guide-books of Baedeker and 
Joanne, of which new editions often appear (that by Iwan von 
Tschudi IS no longer kept up to date) 

The best maps of Switzerland art those published by the Federal 
Topographical Bureau at Bern One, called from the director 
of the survey (G H Dufour, 1787-1875) the Dufour Map (scale 
1 100,000), was published in twenty-five sheets between 1845 and 

1863 (see the det^ed history of this map in tht work entitled Die 
schwetzerische Landesvermessung, Bern, i8qG) It has 

however, been practically superseded by the issue (levised and 
eorrccted) of the oiigmal survey (scale i 25,000 feir the plains and 
I 50,000 for the mountain districts) in 598 sheets, of which the 
publication began in 1870 — this magnificent map, one of the finest 
ever executed, is named the Siegfried Atlas, from tlic successor of 
Dufour at the head of the survey, Hermann Sitgfntd (1819-1879 
The history of Swiss travel has been told by G Ikytr, Gisihichte 
des Retsins in der Schweiz (Basel. 1885), and \V A B C^iohdge, 
Swiss Travel and Swiss Guide-Books (London, 1889) lhat of the 
exTiloration of the Swiss Alps is contained in Cuttlub Stucler’s 
Uber Lts und Schnee (Bern, 3 volb, new cd , 189(3-1899), while 
Bernard Stiuler's Geschichte der phystschen Gtoyraphie der s hweiz 
bis iSij (Btrn, 18G3) describes the gradual examination of the 
country from the scientific point of view The last-namec^ work 
contains many short lives ot emint nt Swiss These ai c narratt d 
more in detail in R Wolf’s Biographieen zur Kultur geschichte der 
Schwetz (j vols, Zurich, 1858-1862), E Sccretan's Galerie suisse 
3 vols , Lausanne, 1873-1880), and Sammlung herner Btographiren 
Bern, as yet 5 vols, 1884-190O) (See also Alis and Glacilk^ ) 

As to languages in Switzerland the best general work is T Ziin- 
mtrli’s Die deutsch-franzosische Sprachgrenze in der ^chwei'^ \ols , 
Basel and Geneva, 1891-1899), while for the Swiss-Crtiman di ikcts 
there is the splendid Schweizerisches Jdiotihon (ot which the public i 
tion began at Fraucnfeld in 1881), and the Glossaire des fyaiois dtla 
Suisse romande For one branch of the curious Ladm dialect, 
see Z and E Palhoppi s Diztonari dels idioms romauntschs d'Lngia- 
dina, dc (Samaden, 1895), while for select extracts of all branches 
of the Romonsch or Ladm literature consult C Deeurtms, Rato- 
romantsche Chrestomathie (8 vols, Erlangen, 1894-1907), of which 
the vols 1 , 11 , 111 and iv refer to the Romonsch dialect of the 
Bundner Oberland, and the rest to the Ladm dialect of the Engadme 
F J Stalder's Versuch eines sihwetzerischen IdiotiKon (2 volb- 
Aarau, i8oC>-i8i2) is still useful, as is lus later work Die Landes- 
sprachen der Schweiz (Aarau, 1819) 

The Archiv fur Volkskunde published by the Soci&U sui^ c des 
traditions populatres (Zurich, from 1897), contains much thit is 
intercbting in the way of folk lore , while foi Swiss figondsin general 
consult E Kohlriisch, Schweizerisches Sagenhuch (Itipzig, 1854), 
A Lutolf, Sagen, Brauche, Legenden aus den 1 unf Orlen (Luc<tne, 
18G2), M Ischemen anel P J Ruppen, Walliscr Sagen (Sion, 
1872), A Ceresole. Ldgendes des alpes vaudoises (Lausanne, 1885), 
J Kuo^i, Sagen des Kantons St Gallen (St Gall, 1903), T Veina- 
Alpensagen (Vienna, 1858) D (icmpder’s Sagen und Sagen- 
geschichtenausdemSimmenthal (Thun, 1883-1 893) , and W allistr-Sagcn 
(2 vols , Brug, 1907) Another feature of the life of the people in 
Switzerland is treated in H Herzog's Schweizerische Volksfeste, 
Sitten, und Gebrauche (Aarau, 1884) 

For educational matterb the two following books (witli the 
Jahrbuch fur Unternchtswesen in der Schweiz, already mentioned) 
will be found specially ubcful F Escali, L* Instruction pvtniaire 
en Suisse (Pans, 1883) and the annual volume (Geneva from 
1904) entitled L Education en Suisse For the Swiss universities 
see the sjiccial histones mentioned in the articles on the several 
cantons, while for the Swiss Polvtechmc School at Zurich, consult 
W Oeehsh's Geschichte dtr Grundung des eidg Folytechmcums 
(Fraucnfcld, 1905) 

As to the mountain pastures, see Alp, where a list ol boeiks is 
given 

Swiss carriage roads, especially across the Alpine passes are 
described m S Bavier, Die Strassen der Schweiz (Zurich 1878), 
and the official book Die schweizertschen Alpenpasse (2nd ed 
1893) Lor the history of the several Swiss Alpine passes consult 
in particular P H Scheffel Verkehrsgeschichte der Alpen (Berlin, 
1908-1909) , R Reinhard Passe und Strassen in den schweizer 
Alpen (Lucerne, 1903), which gives full references, and E Oehl- 
mann’s articles “ Die Alpenpfisse im Mitttlalter," published in 
vols ill and iv (Zunch 1878-1879) of the Jahrbuch fdr schweizer - 
ische Geschichte) The Simplon has a specul history^ P Barbey 
La Route du Simplon (Geneva 190G) as has also the StGotthard, 
E Motta, Dei Personaggi celebri che varcarono il Gottardo nei tempi 
antichi e moderm (Bellinzona, 1884 , later continued in the Bnllet- 
tino della Svizzera Itahana) As to Swiss railways in general see 
R Herold Der schwetzerische Bund und die Etsenbahnen bis zur 
J ahrhundertwende (Munich 1902). P Weissenbach Die Eisen- 
hahnverstaathchung in der Schwetz (Berlin 19 <^ 5 ) , ‘^nd C P Wiede- 
mann, Die geschichthche Entwicklung der schwiizer Etsenbahn- 
gesetzgehung (Zurich 1905) The St Gotthard railway and its history 
are treated of at length by M W inner in his two works — Geschichte 
der Begrundung des Gotthardunternehmens (Lucerne, 1880), and 
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Geschichte dts JSaues der Goithardbahn (Lucerne 1885) For a 
gencrrl estimate of the tommcrcidl unporta-nce of the Simplon 
railway, see A Mohrmg, Die Simplonbahn — eine verkehrsunrth 
schafiltche bittdie (lierii, 1907) l"or a technical description of tlic 
works for the Simplon tunnel see an article (also issueei separately) 
by K Presscl in vol xlvn of the *^chweizensche Bauzeitung (Zurich) 
while similar details as well as more gcnenil notices relating to 
the Splugen tunnel are given in G Bencr and R licrold Studten 
zxiY O^talpcnbahnjrage (Zurich 1907), anel A Mettle r Dev Splugen 
als Ob,tschiveiz(}isc}ic Alpenbahn (/iirieh 1907) As to the Jungfrau 
railway, see A H Guyer-Zeller Das Pvo'jekt dev Jungfvaubahn 
(Zurich 1896 with atlas of plates) , and S Ilerzeig Die Jung/vatibahn 
(Zurich I9e)4) A special pait of the Btbhographie dtv schweizev 
Landcskunde is devoted to Swiss railways 

Economical Tvade and Conimevcc — As to the general economic d 
state of Switzerland the older V olksunvthschafh-Lexikon dev Schweiz 
by A Furrer (Bern 4 vols 1885-1892) may still be consultc<l 
with advantage, while naturilly more up to date is N Kcichesbcrg s 
Handwortfvbitch dev Sihiveiz V olkswivthschaft Socialpohitk und 
Vevwaltung (Bern since 190^) A very useful and well-arranged 
woik IS A Le Comte’s Inventatve des institutions icononnques ct 
sociales de la Smsse d la fin du xixmz stdcle (Geneva, 1900) W H 
Dawson's Social Switzerland (London, 1897) deals with matters 
rithcr from the social than from the strictly economical standpoint, 
but cont'^ins a variety of interesting information, while H D 
lAoy(\ H I he Sxvi<:<: Democracy 0 <n\don igo8) is rathi r more pohtie 1 

A very handy trustw'orthv and admirable work of moderate size 
on Switzerland gt nei illy from in economic d point of view 13 
T Ciccring and R Hotz's Ltonomte politique de la Suisse (Zurich, 
190^, trails of a German work issued m 1902) — the German onl\ 
has the detailed bibhogi iph> P Clcrget s La Sutssc au 
Slide (Pans 1908) is \ory useful Other works relating to Swiss 
industries and commerce ,ire 1 C coring, Die Handil pohiil dtr 
Schiveiz am Ausgang des xix Jalnhundevts (Berlin, 1902), 
K Hofmann, Die Schweiz als Jndu^triestaat (Zurich 1902) , and 
IT Wartmann, Industrie und Handil dev Schiveiz tm xix Jahrhundevt 
(Hem 1902) The following are historic il monographs as to sonic 
of the principal Swiss mdustnes A Burkli-Meyer, Die Geschichte 
dev zunchtvischen Seidenindmtne (Zurich 1894), Lchm?nn 
Die aavgauische Sbohindustvie (\arau, 189(1), and A Stcinmann 
Die ostschweizeriiche Stirkeni-Industvie (/uruh 1905), while the 
jollowmg dc d 1 ither with local ctntris of industry H Wartmann, 
Industrie und Handel des hantons St Gallen anf jS66 (St Gall 1870, 
besides 111 my reports as to local industry 1708 to 1890) , T Gcenng 
Handil und Industrie dev Stadt Basel (J^asel, 188O), A Bachehn 
I Hoilogivie neuchiitiloise (\euch it< 1 1888), and A Pfleghart Die 
schweizev ische Uhrenindustrie (Lupzig, 1908) A full ttehnical and 
wcll-illustiatcd desciiption of some of the chief mdustrial estab- 
hshnunts in Switzciland is given in Die indusivxelle und kom- 
mevzielle Schweiz hum F intvitt ms xx Jahrhundevt (Zurich since 
it)oo), whil( B do C6rcnvilU’s Le Systtme continental et la Suisse 
jSoj-jS/? (Lausanne, i9o()) treats of an interesting ptrunl in Swiss 
commtrciil history Swiss mercantile law is expounded in 
A Curtis Schweizeri^ches Handehvecht (Zurich 1903) For purely 
hnancial imttcrs the Finanz Jahrbuch (Bern from 1899), contains 
much information of the 1 itest date , while H Enist’s Line schweizev- 
isihe Bundesbank (Winterthur, 1904) sketches the foundation of 
the Swiss National Bank that was successfully launched in 1907 
it Sehanz s Die Steuern dev Schiveiz (5 vols , Stuttgart 1890) is a 
icmarkably complete and instructive work, while the later book 
by J bliigci Grundzugc des Finanzhaushaltes der hanUme und 
(,emtxndcn (2 vols , Bern, 1903), is specially devoted to taxes 
IcMid by the cantons and the communes and is of the greatest 
utility in studying a very complicated subject E Naef's Tabah- 
monopol und Bievsteucv (Zurich 1903) treats of two special sourees 
of revenue in the Swiss tin incial system The history ot the Swiss 
roir»a«^o is admirably narritcd with many fine illustrations by 
L Cora -,10111 in his Munzgischichte dev 'Schweiz (C cne\a 189O) 
and 13 the chief autliority on Swiss numismatics in general 

As to the fine arts the best general work on medic \al Swiss 
architecture is J R Rahn's Geschichte dev bildenden hun^te tn dev 
Schweiz (Zurich, 1876) The same author lias also collected various 
of his art essays in his hunst- und Wander studien in dev Schweiz 
(Vunna 1883) while he has described (iloric or with the help of 
others) the chief art monuments m the various Swiss cantons — 
these notices appeared in the Anzetgev fur schwetz Alterthumskunde 
(Zunch from t 8()S) and for the cantons of Soleure Ticino Tlmrgau 
and Unterw ildeii form appendices which are really art monographs 
An older and more sptciJ work on the same subject is J D 
Blavign ic's Histoive de V architecture sacv 6 e du if*"" au r"'"* stdcle dans 
Its anciens dvichds de Gtndve Lausanne, et Sion (Genc\a 1853) 
There are two general books on the special subject of Swiss castles — 
Mm( de Montmoher's Les Chateaux sutsses (1816-1823 new cd , 
1 itcr) , and F Kupfer’s Bur gen und SchlUsser dev Schweiz (n cl ) 
Miny have now special monographs, so Hahshurg (i8g6) and Lenz- 
btog (1904) both by W Mefz, whose later work Die mittelalterhchen 
Burganlagen und Wehvhauten des Kantons Aavgau (2 vols Aarau, 
190O) IS a \cry compkb treatise on the most castt Hated region 
of the country For tl^c Bernese castles we have E L C Eden 


and A von Fischer's Die Schldsser d Kant Bern (Bern, about 189S) 
All the great churches of Switzerland have also been made tiic sub- 
ject of monographs — so the Munster in Bern by B Haendeke and 
V Muller (Bern, 1984) , Lius miie by E Dupraz (Lausanne 1900) 
&.C As to the wooden architecture so charac^ciistic of Switzerland 
consult E G Glad bach's Die Holz-Avchitektuv dev Schweiz (2nd 
ed Leipzig 1885 — the same author has also issued se\eral senes 
of pi itcs illustrating this subject) Domestic bwiss architecture 
m general is represented by J Hunziker’s Das Schwetzevhaus (Aaniu), 
which includes 4 vols dealing respectively with the Valais (icjoo) 
Ticino (1902) the Gnsons and Glams (1905) and the Jura with 
most of the Suisse Romande (1907) A Robida's Les I leilles 
villes de Suisse (Pans, 1879) is a pleasantly written book The 
biographies of Swiss artists arc conveniently summarized in the 
Schweizitisches Kunstler-Lexikon (Frauenfeld from Z902 onwards), 
the order followed l>eing alphabetical while full references to specnal 
works are given in each case For Swiss glass painting, see H 
Meyer’s Die schweizevisthe Sitte dev Fenstev- und Wappenschenkung 
vom XV bis xvn J ahrhundert (Frauenfeld 1884) , and B Haendeke's 
Die schweiz Malevei im xvi Jahrhundevt untev Berucksichttgung 
dev Glasmalevei des Fovm^ehnittes und des Kupfer^tnhes (Aarau 
1893), while Swiss fresco painting is treated of in Konrad Eschcr s 
Untev suchungen zur Geschichte der Wand- und Deckenmalevet tn 
dev Schweiz vom tx his zum An fang des xvt Jahrhundevis (Strass- 
burg, 1906), while the town shields are depicted in P Kupfer s 
Armorial des villes sutsses (Basel 1885) , and their seals in E Schul 
thess's Die Stidte- und Landes-Siegel der Schweiz (Zurich, 1853) 
r ally Swiss htrildry is historically tlescrilKdin P Ganz s Geschichte 
d heiald Kun^ttndiv Schweiz tm xn und xtti Jahrhundevt {Fmuen- 
fcld 1890) The Swiss Renaissance is dealt with bv G Schnecli 
Renaissance tn dev Schweiz (Munich 1896) , while J H Heer in 
his Die schweiz Malevei des xix Jahrhunderts (Leipzig 1905) has 
|>nntcd his lectin es relating to most of the best-known modern 
Swiss painters Many splendid senes of reproductions m \anou3 
dcpirtmints of Swiss art have appeared two of the most striking 
being the thnx. sines of Handzeichnungen schwexzeri^chev Meistev 
des XV -XV lit Jahrhundevis (Basel from 1904), and the Kunstdenk- 
malcr dev Schweiz (2nd senes Geneva from 1901), to which wc may 
add R Anheisser's Altschwci^cvische Baukunst (Bern 1906-1907), 
R Hmdercr ilte ^chwerev Bnuwetse (Frankfort 1907), and the 
four senes (Bern 1883-1887) of E von Rodt's Kunsigeschichthche 
Denkm dev der Schweiz The most artistic and aecnr itc repro- 
ductions of Swiss costumes are the thirty-six coloured plates 
drawn after onginals published bv Fr Julie Heierli (Zurich TS97 
sqq) under the title of Die schueizev Tvachten vom xt^ii -mv 
J ahrhundert 

b History — The great collection (officiallv published in 32 vols 
1858-1905) entitled AmtUche Sammlung der altern etdgenossiscfirn 
Abschiede cont nns all the recesses of the Diet, Ac , from 1245 to 1848, 
and IS absolutdy indisjiensable A senes of selected extract'* from 
chroniclers, documents, Ac, is given in W Oechsh s Quellenhuch 
zur Schwetzergeychi elite (2 vols 2nd ed of vol i 1901, and ist cd 
of vol 11 Zuneh, 1893) The texts (with short mtioductions) of 
all the Fcdtnl Constitutions from 1798 onwards are cemvonientlv 
collecteel m S Kaiser and J btrickler s Ccsclnchte und lexti der 
Thindesverfassungen der schweiz E^dgenossenschaft von his zur 
Gegenwavt (Bern, 1901) The texts of the early alliances (1201- 
1513) arc repniite d in J von Ah s Die Bundesbriefe der alien Eidge- 
nossen (Einsudeln, 1891) while a commentary on all the Fedeial 
Constitutions from 1291 (with rcpnnts of certain texts) is furnished 
by C Hilty in his Die Dundesvevfassungen der schueiz Fidgcnossen- 
schaft (Bern, 1891, also m French) For more recent documents 
and laws see the Amtluhe Sammlung der Bundesge seize (from 1849 
onwards) which are conveniently arranged and clissificd by P 
Wolf in Ins Die schweizerische Bundesge setz^ebung (2nd (k 1 , 3 vols 
JHscl, 1905-1908) C von Wyss*s Geschichte dev Histoviographie 
tn der Schweiz (Zurich 1895) is an admirable guide to the works 
and hves of all Swiss historians up to about 1850, while all arti 
cles (pubhshed m Swiss penodicals from 1812 to 1900) relating to 
tile subject are most carefully indexed and classified m J L 
Brandstetter and H Barth's Repevtovium ubev die tn Zeit und 
Sammelschviften enthaltenen Aufsatze und Mitteilungen schweizev- 
geschichtlichen Jnhaltes (2 vols , Basel, 1892 and 1906) 

The latest revised texts of the Peeltral (Constitution and (often) 
of the cantonal constitutions can be procured separately, but the 
last official collection of all m one volume dates from i8qi {Recuetl 
des constitutions fidiWales et cantonOlei^) since which time many 
changes have been made These can generally In discovered, and 
much valuable present-dav knowledge ot Swiss matters gained, in 
C Hilty 's Politisches Jahrbuch der schweizev Lidgenossenn haft 
(pubhshed at Bern annually since 1886) 

Th( best gencril recent histones arc J Durauer, Geschichte dev 
sthweizenschen Lidgenossenschaft (3 vols , up to 1648, Ziirieh, 1887- 
1907 to be contmuesi), which gives in detail the onginal authonties and 
the state ments of modern w ritcrs for c\ ery point, W D McCrackan 
The Rise of the Swiss Republic (2nd ed , New York, I9e)i), and B 
van iMuvdcn Ilistoive de la nation suisse (3 vols , 1 ansanne, 1891)- 
1899) Some of the older liistorus (such as those of Daguet and 
Dkindlikcr) may still be consulted with advantage, while W <3echsh's 
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Lekrbt^ch ftlr den Geschichhuvtemcht in der Sekundarschule (Zurich, 
1885) IS \ try accurate and handy Far more popular in style than 
any yet mentioned arc J Sutz's ^chweteer-Geschichte fUr das Volk 
eyzahU (La Chaux de Fondb, 1899), and A Gobat, Htstotre de la 
Sutsse foconUe an ptuple (Neuch^tcl, 1900) A very attractive 
summary (including social and economical lustory) is given m H 
Vulh^ty’^s La Smssc d travefs Us ages (Basel and Geneva, 1901) 

J Heicrli's Urge^chtchte der Schwetz (Zuneb, 1901) has superseded 
all earlier works (such as Hcer) on pn histone Switztrlaiul The 
authentic t irly history of the Confederation (sec also T Iill Tschudi, 
and WiNKELRibD) IS admirably told m W Occhsh s Die Anfange 
der bchwetzeri<ichon Etdgenossenschaft (Zurich, 1891, also in French), 
as well as m the older work by A Killiet, Les Origines de la confi di ra- 
tion sutsse (2nd cd , Geneva and Basel, 18O9) For the earlier 
medieval history (1273-1334) J J- Kopp’s Geschtchte dtf eidge- 
nosstschen Bunde (5 vols , Leipzig, Lucerne and Basil, 1845-1882) 
IS a perfect storehouse of information, while the nieduval 
pohtieal S\\is3 system m relation to tile empire hxs been 
very ckarly describe J by W Otchsli m his article (published 
m vol \ , 1890, of flilty s Politi^ches Jahrbuch) “Die Bezith- 
ungen der schweiz Fidgenossenschaft zum Reiche bis zum 
bchu abtnkneg, 1499, while the same wnttrs article (pub- 
lished in vol xiii , 1888, of tlic Jahrbuch fur schwetzensche 
Geschichte) ' Ortc und Zugewandte,'" gives an adnurable account 
of the relations of many small districts and towns to the Swiss Con- 
federation, as “ allies, ^ from the earlust times to 1798 The two 
follow mg works trace c< rtain phenomena throughout Swiss history 
— P bchweizcr, Geschichte der schwetzertschen Jscutralitat (Frauen- 
kld, 1895), and J Schollenbcrger, Geschichte der schweizer Politik 
(2 vols , Francnfcld, 1900 and 1908) As to the more recent history 
of Switzerlan 1 (sincf' 1798) st< , besides various articlis in Hilly's 
Jahrbuch, C Hilty, OffentUche Vorlesungen tiber die Helvetik (Bern, 

1878) , W Oechsh, Geschichte der Schweiz im xtx Jahrhundert 

(vol i , Leipzig, 1903, extends from 1798 to 1813), F Burckhanlt, 
Die schweizer I sche Emigrution, ijgS-i<)or (Basel, 1908), B van 
Muyden, La Suisse sous le pacte de jSi^ (2 vols, 1815-1838, 
Lausanne, 1890-1891) (r H Tixiiout, Der Sondcrbunds-Krieg und dit, 
Ereigntsse von tn Neuenburg (Basel, 1&7O, also m French, Pans, 
1876), G Grotc, Seven Letters concerning the Pohtics of Switzerland 
(1847, tnlirgfd cd , London, 1870), T Curti, Die schwetzertschen 
I olhsrechte, (Bern, 1900) J SchoUciibi rger, Die ischweu 

eit 1S48 (Berlin, 1908), and the blue-book (London, 1848) entitled 

Correspondence Relatne to the Affairs of Switzerland, with the 
following volumes of memoirs by Swiss statesmen A I’ begesser, 
£unf und vtcrztg Jahie %m luzunischen Staatsdiei st, 

(Rtrn 1887) J C Keen, tiouvenirs polUiques, / 93y (Bern, 1887) 
and Numa Droz, Etudes et portraits pohtiques (Geneva, 1895), as well 
as h\ es of others For the lustory of Switzerland m the igth c« ntury 
see T Cnrti, Geschichte der Schweiz tm xix Jahrhundert (NeuchAti I, 
1902), and the work entitled La Suisse au sucle (3 voL , 

Luisanne, 1899-1900 also issuid in German) 

The following works are very useful for various departments of 
bwiss lubtory Genealogisches Handbuch zur schweizer Geschichte 
(in course of pubhcation since 1900 at Zurich) P Ganz, Geschichte 
del heraldischen Kunst in dtr Schweiz tm xii und xiii Jahrhundeit 
(Fraucnfcld, 1899), E beliulthcss, Die Si i die- und Landes-Sugel 
OiV Schweiz (Zurich, 1853) P Kupfer's Ai mortal dcs vtlles suisses 
(120 shields, Basel, 1885), A Gautiwi, Lcs Armotnes ct les couleurs de 
la lonfidcration et des cantons siiissta (2nd cd Geiieea and Bas« 1, 

1879) , and L Toblers Schwetzensche \ oiksliedtr (2 voLs , Frauen- 
feld, 1882-1884, many histone il ballads, Uxts with nitroductions) 
The bejst historic il atlas is t\\t Histonsch-geogiaphi her Atlas dtr 
Schwtiz hy ] C Vogehn, G Mcyi r von Knonau and G von Wyss 
(new ed , Zunch, 1870), while L Poirier- Delay and F MullhaupLs 
Hiblonscher Atlas der Schwetz (Bern, 189b), and J S GcTSter s 
sin ill maps (Zurich, 1886) arc also useful Ihere is a set of smill 
Swiss histoncal mans m one sheet (No 25) in Droysen s Allpemei nr 
hist > i chcr Atlas (Liclefeld, 180O), and a single gemial one (>io 
44) in R L Poole's Historical Atlas of Modern Europe (Oxford, 1902) 

Lor the prt 1798 constitution of Switzerland see J Simlcr, De 
Helvitiae republic I (Zurich, 1576 also in German and Frtnth), 
and Abraham Stanyan's An Account of Switzerland (London, 1714) 

The best and most recent works on the existing Swiss constitution 
of 1874 ami its history are the large volume by W Burckhardt, 
Kommentar der schwetz Dundesverfassung von iSy4 (Bern, 1905), 
and the smaller one by J bchollenberger, Bundesverfassung der 
Schwetz Etdgenossenschaft Kommentar nut Linlettung (Berhn, 
1905), while the same author’s Das Bunde sstaaisr edit der schwetz 
(leschichto und System (Ltrhn, 1902) and his Grundriss der ^taats- 
und V erwaliungsr cells der schwetz Kantone (2 vols , Zurich, 1898- 
1890) are char, and, especially the last named, very useful as to 
cantonal matters In English there is not^ mg better than J M 
Vincent's Government tn Switzerland (New \ork and London, 1900), 
for t'le work by F O Adams and C D Cunmngham is not very 
satisfactory, though better in its Fieiuh edition (Basel and Gemva, 
1890) thai m its ongmal English shape (London, 1889) The 
ileeisions of the Swiss Federal Inbunal as to Swiss constitutional 
law are coil ct d (i » to the end of 1902) m L li von balis's 
Schwc zensches Lundesrccht (2nd cd ,5 vols ,Bern, 1903-1904), wlule 


H RylTers Die schweizer Landsgemeinden (Zurich, 1904) and T 
Ciirtrs Die ^chweizcr Volksrechte (Bern, 1900) touch on special sides 
of the subject See, too, Commune (Swiss) and Klu kendum and 
Initiative Many of the older works are still worth consultmg, 
such as those by Snell (1839-1844), btettler (1847), bllmcr (1802-^ 
18O6), Pfaff (1870), Bluntschh (2nd e«l , 1875), Meyer (1875-1878), 
Dubs (1878J, OrclU (18S5), and Blunier (latest cd , vol 1, 
1S91, vols u and 111, 1880-1887) There are also useful articles 
in Furrer's and Reichesberg s dictionaries J J Blumcr s Staats- 
und Rechtsge^chichte der schticiz Demokiatietn (2 vols , St Gall, 1850- 
1858) deals colleelivtly with the old dcmoeratie cantons — Uri 
Schwyz, UnterwaUkn, Glarus, Zug ancl Appenztll — and is still 
very useful for local history , the spt ci il w orks as to the constitutional 
history of other cantons are mentioned m the articles relating to 
them A general tlui^etieal work on federal constitutions in 
general is L le Fur’s Etat Fiddal et Confi'di ration d itats (Pans, 
1890), vol 1 of a new German edition of which (prepared by the 
author with the h( Ip of P Posener) appeared at Brt lau m 1902, 
this is more up to dite than E A Freeman’s Ptderal Government 
(new cd of vol 1 , London, 1893), or than J B Webterkainp’s 
Staatenbund und Bundesstaai (Leipzig, 1900) 

Thtre IS no really satisfactory general ecclesiastical history of 
Switzerland before the Reformation, though monograplis abound, 
and much material has been collected m the Zeitschrift fur bchivcizo’ 
tschehtfchengeschtchte{StQ.x\s,iromiC)oy) E E Gelpkc's 
geschichte der Schwetz (2 vols , Bern, 185O-18O1) is now out of date, 
and only includes th( early poitioii of the period (it is writkn 
from a Protestant standpoint), while vol n of B hleisehhns 
Studien und Bcitnge zur schweizer hncJungcsi Jnehte (Lucerne 
1902-1903) includis the penod 800 to 1520, but is writtoii 
from a strong Koraanist point of view As to the early 
history consult E Egh s Die chrtsiluhtn Inschrtften der Schweiz 
von tv -IX Jahrhundert (Zurich, 1895), and his Kirchengeschuhte 
der Schwetz bts auf Karl den Grossen (Zurich, 1893), S Guyei, 
Die chrtsthi hen Denkmaler des ersten Jahrtausends in der Schwt iz 
(Leipzig, 1907), A Lutolf, Die Glauhensboten der Schweiz vor 
St Gallus (Lucerne, 1871), and E F Gelpkc, Die christliche Sagen- 
geschichte der Schwetz (13ern, 1862) As to tlie medieval saints 
in Switzerland see E A Stuckelberg, Geschichte dtr Rchquien in 
der Schwetz (2 vols , Zuneh and Basel, 1902 and 1908), and his 
Die schunz Heiligcn dts MitUlalUrs (Zunch 1903), and J Genoud's 
Les Saints de la Sutsse franfatse (new ed , 2 vols , Fribourg, 1897) 
For the documentary history of some of the medieval Swiss dioecsc s 
see Regesta cptscoporum constantiensium, edited by P Ivadcwig 
and 1 Muller (2 vols , from 590 to 1 383, as yet pubhshed Innsbruck, 
1895 and 1905) M Besson, Recherches sur les ongtnes des Ivccht^s 
de Geneve, Lausanne, et Ston (Fribourg, 1906), and L Stouff, Le 
Pouvotr temporal des /viques de Bale (2 vols , Pans, 1891) L E 
von Muhnen's Helvetia sacra (2 vols , Bern, 1858 and 1861) gives 
the succession of the vanous bishops, abbots, provosts, See. , but 
requires bfingmg up to date For tne medieval Swiss monasteiies 
\\c have Die Regesten der An hive in der schwtiz Etdgenossenschaft 
(edited by T von Mohr, 2 vols , Coirc, 1851-1854), though it ickrs 
only to a few monasteries, for which it is indnpensablc, while Arnold 
Isuscheler s Die Gotteshauser der Schwetz (3 pts , Zurich, 1864-1873, 
contimud by the author and others m the Geschichtsfnund ancl 
Argovia, complete index issued as an appendix to the Anzeiger fur 
schwetzensche Geschichte, 1900) is most valuable and useful Some 
of the great monastenus have historifs of tluir own, such as Fmsio- 
doln {qv), Eiigelbtrg (qv), and Muri, the last by Pater M Kum, 
Gtschichte der Benedtctiner-Abtei Murt (2 voF , Stans, 1888 and 1891) 
Iwo monogiaphs may be mentioned R G Bindschedkr, Kirch- 
hches Asvlrccht und Ereistidten tn der Schwetz (Stuttgart, 1906), and 
Augusta Steinberg, Siuditn zur Gesthichte der Jiulen tn der *>chwciz 
wethrend dcs Mtttelalters (Zurich, 1903) For the Rt formation and 
later times consult (on the Protestant side), besides biographies, 6ce , 
of Calvin and Zwingh (qqv),^ Bloisch, Geschichte der schweuensch- 
reformterten Ktrchcn (2 vols, Bern, 1898-1899), and W Iladorn, 
Geschichte des Ptettsmus in der schwetz reform Ktrchcn (Constance, 
1901), and the same author's Kirchengeschtchte der refortmeiten 
Schweiz (sincG 1906) F Meyer's work, Dte evangelische Genninde 
tn Locarno (2 vols , Zurich, 1836), treats of an important event of 
that period The Romanist standpoint is presented 111 vols 111 
and IV (1904 sqq ) of rieischhn's work mentioned ibove, and also 
in J G Mayer's Das Conztl von Trient und dte Gegenre for motion 
in der Schwetz (2 vols , Stans, 1901 and 1903) 

For more modem days the best book, esptcially from the consti 
tutional side, is C Gartis and P Zorn, Staai und Ktrche tn der Schweiz 
(2 vols , Zunch, 1877-1878), which tells the story down to the date 
of publication Special subjects are treated of in M Kothmg, Die 
Bisthumsverhandlungen der schwetzerisch-konstanztschen Diousan 
stunde von 180^/862 (Schwyz, 1863), F Troxler, Der KuUuikampf 
ron (Bieimc, 1 889) Ch 'Woosto, Htstoi re du Culturkampf 
en Suisse, /871-/866 (Brussels, 1887, Romanist work), and P 
Gbchwind, Geschichte der hntMhung der chnstkathohschen Ktrche 
der Schwetz (vol i appeared at Basel in 1904) The work by A 
Buchi entitled Dte kathohsche ktrche in der Schwetz (Munich, 1902) 
gives a full and autlu)rized account of tlie present state ol the 
lv*>inan Catholic Church m bwitzcrleiid 



SWOLD, BATTLE OF— SWORD 269 


c Literature — Tor the Swinq medieval Minnesinger’^ see Karl 
Bartsch, Die schweizer Mxnnesdn^er (Fraucnfeld, 1887, text^ with 
mtro<luctions) , «md for iiopulaj* ballads, histoncal or not, L T^blcr, 
Schweizeristhe Volk^ieder (2 vols , Fraucnfeld, 1882-1884, texts, 
with notes and introductions) In general consult J Bcichtold, 
Geschtchte dcr deutschen Liter atur tn der Schweiz (Fraucnfeld, 1892), 
K H Gaullicur, Ltudes sur I’histoire httdraire de la franQuise^ 

Niiticuherement dans la •ieconde moittd du xvtn^ siicle (Pans, 185O), 
P Godet, Histoire liithaire de la Sutsst romandc (2nd ed ,Ntuch5,tcl 
and Pans, 1895), H E J<nnv, The Alpendichhinq der deutschen 
Schweiz (Bern, 1905) J C M6rikofer, Die sihwetzertsche Literatur 
da XV ni Jahrhunderts (Leipzig, 18O1) F Rausch, Geschtchte der 
1 lieraiu/ des rhato romamsohen Volkes (Frankfort-on-the-Mam, 
1870) , Vugilc Rosscl, Htstoire lithraire de la *>uisse romande (2 vols , 
G'^neva and Pans, 1889-1891), R Weber, Die poetische National- 
htercUur der deutschen Schweiz (^ vols , Glarus, 1860-1867] For the 
more recent Swiss writers sec the literary sections ot the work 
entitled La Suisse au mx'‘' stdcle, vol u ch 4 (Lausanne, 1889- 
1900), and the biographers of the sc vc.ral writers noted under the 
stjiaratc articles (W ABC.) 

SWOLD (or Swold), BATTLE OF, the most famous of the 
sca-fights of the ancient Norsemen It took place on the 9lh 
of Scptembei 1000 The place cannot now be identified, as the 
formation of the Baltic roast has been much modified in the 
course of subscciuent centunts, partly by the gradual silting up 
of the sta, and partly b> the storms of the 14th century Swold 
was an island probably on the North German coast, near Rugen 
The battle was fought between Olaf Tr> gvesson, king of Norwa\ , 
and a coalition of his enemies — Eric Hakonson, his cousin and 
rival, Olaf, the king of Sweden, and Swt) n Forkbeard, kmg of 
Denmark The poets, and the poetically minded authors of the 
sagas, who are the only authorities, have told the story with 
many circumstances of romance But when the picturesque 
details, which also have no doubt at least a foundation of truth, 
aie taken at their true value, the account of the battle still 
presents a very trustworthy picture of the sea-fighting of the 
Nui semen Okaf had been during the summer in the castcni 
Baltic The allies lay m wait for him at the island of Swold on 
his way home The Norse king had with him seventv-oni 
vessels, but pait of them belonged to an associate, Sigwald, a 
chief of the Joinsburg vikings, who was an agent of his enemies, 
and who deserted him Olaf’s own ships went past the anchor- 
age of Eric Hakonson and his allies m a long column without 
order, as no attai k was expected The king was m the rear of 
the whole of his best vessels The allies allowed the bulk of the 
Norse ships to pass, and then stood out to attac k Olaf He 
might have run past them by the use of sail and oar to es( ipc, 
but with the true spirit of a Norse warrior he icfused to flee, 
and turned to give battle with the eleven ships immediatelv 
about him The disposition adopted was one which is found 
rccuinng in many sea-fights of the middle agc^ where a fleet 
had to fight on the defensive Olaf lashed his ships side to side, 
his own — the “ Long Serpent,” the finest war-\essel as yet built 
m the north — b( ing in the middle of the line, where her bow's 
piujet ted beyond the others The advantage of this arrange- 
ment was that it left all hands free to fight, a barrier (ould Ik 
formed with the oars and yards, and the enema s chanee of 

making use of his superior numbers to attack on both ‘^ides 
would be, as far as possible, limited — a great point when all 
fighting was with the swuid, or with su( h feeble missile weapons 
as bows and javelins The Norse long ships were high in the 
bulwark — or, as the Greeks would haae said, cataphract ” 
Olaf, in fact, turned his eleven ships into a floating fort Tbe 
Norse wTiters, who are the only authorities, ga\e all the eiedit 
to then own countrymen, and according to them all the intelli- 
gence of Olaf’s cnemie^, and most of their valour, were to be 
found in Eric Hakonson They say that the Danes and Sv^edcs 
rushed at the front of Olaf’s line without success Erie Hakon- 
son attacked the flank His vessel, the “ Iron Ram,” was 
“ bearded,” that is to say , strengthened across the bows by 
bands of iron, and he forced her between the last and last but 
one of Olaf’s line In this way the Norse ships were earned one 
bv one, till the “ Long Serpent ” alone was left At last she 
too was overpowered Olaf leapt into the sea holding his 
shield edgeways, so that he sank at once and the weight of his 
haulierk dragged him down A legend of later da> s has it that 


at the last moment a sudden blaze of light surrounded the kmg, 
and when it cleared away he had disappeared King Olaf is 
one of the same company as Charlemagne, King Arthur and 
Sebastian of Portugal — the legendary heroic figures m whose death 
the people would not believe, and whose return was looked for 

See the Heims- Krinqla, in the Saga Library, trans bv W Morns 
and E Magmusson (189a), and the Saga of King Olaf L r\ggwason, 
trans by J Sephton (1895) (D H ) 

SWORD (O Eng sweord, ultimately from an Indo-European 
root meaning to wound), a general term for a hand weapon of 
metal, characterized by a longish blade, and thus distinct from 
all missile weapons on the one hand, and on the other hand from 
staff weapons — the pike, bill, halberd and the like — in which 
the metal head or blade occupies only a fraction of the effective 
length The handle of a sword provides a grip for the hand that 
wields It, or sometimes for two hands, it may add protection, 
and m most patterns does so to a greater or less extent 
Still It IS altogether subordinate to the blade For want of a 
metal-headed lance or axe which indeed were of later invention, 
a sharpened pole or a thm-edged paddle will serve the turn 
But a sword-handle without a blade is naught, and no true s\\ {)rd- 
blade c an be made save of me tal capable of taking an edge or point 

1 litstoncal — There are so-tailed swords of wood and even 
stone to be found in collections of savage weapons But these 
are reall> flattened dubs, and the present writer origins mad 
agrees with the late General Pitt-Rivers m not Bariy 
btluving that such modifications of the club have 
h id any appreciable influent t on the form or use of tnie swords 
On this last point, however, the opinions of tompetent archaeo- 
logists hav^e been much divided We will onlv remark that the 
occurrence in objects of human handiwork of a form, or even 
a scries of forms, intermediate between two t) pes is not conclu- 
sive evidence that those foim^ are historical links Ix^twecn the 
different t) pes, or that there is any historical connexion at all 
In the absence of dates fixed bv external evidence this kind of 
comparison v ill seldom take us l)e\ ond plausible conjecture 
A tiaveller who had never seen velocipedes might naturallv 
suppose, on a first inspection, that the tric> clc was a modification 
of the old four-wheeled velocipede, and the bie\tle a still later 
invention, but we know that m fact the order of development 
was quite different 

It IS more diffit ult as a matter of verbal definition to distinguish 
the sword from smaller hand weapons Thus an ordinary 
sword IS four or five times as long as an ordinary dagger but 
there are long daggers and short swords, neither will the form of 
blade or handle afford any certain test The real difftienre lies 
in the intended use of the weapon, we associate the sword with 
open combat, the dagger with a secret attack or the sudden 
defence opposed to it One might sav that a weapon too large 
to Ik concealed about the person cannot be called a dagger 
Again, there are large knives, such as those used by tlie Afridis 
and Afghans, which can be distinguished from swords only by 
the greater breadth of the black as compared with its length 
Again, there are special tvpes of arms, of which the yataghan 
Is a good example, whic h in their usual forms do not look much 
like swords, but m others that occur must be classed as varieties 
of the sword, unless we keep them separate bv a more or less 
ai tifieial theorv , referring the tvpe as a w hole to a different origin 

Of the actual origin of swords we have no direct evidence 
Neither does the English word nor, so far as we are aw'are, anv 
of the equivalent words in other languages. An an or otherwise, 
throw anv light on the matter Daggers shaped from reindeer 
antlers occur among the earliest relics of man, and there are 
flint dagger^ of the Neolithic period, which mav be supposed 
to have been the model for the first hand weapons made f f 
copper Bronze took the place of copper about 2000 B c , and 
the transition from bronze to iron is assigned to the period from 
1000 to 700 B c ^ Whatever may he the further discoveries of 
archaeologists, we know that swords are found from the earliest 

’ As to the o\erlappin" of tlu bronze and iron a"os m the 
Homenc poems, see Burrows fhe Discoveries m Lrett (1907^ 
p 2T4 As to Britain O Montehns m Arrhaeologta, 61 pp 1 s5-6> 
Cowpar, Art of Attack 124 sin (TTverston 1 >6) 
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times of which we have any record among all people who have 
acquired any skill in metal-work Ihere are two very ancient 
types, which we may call the straight-edged and the leaf- 
shaped Assyrian monuments represent a straight and narrow 
sword, better fitted for thnisting than cutting Bronze swords 
of this fonu have been found in many parts of Europe, at 
Mycenae, side by side with leaf-shaped specimens, and more 
lately in ( rete ^ We have also from Mycenae some very curious 
and elaborately wrought blades, so broad and short that they 
must be called ornamental daggers rather than swords The 
leaf-shaped blade is common everywhere among the remains 
of men in the “ Bronze Period ” of civilization, and this was the 
shape used by the Greeks in historical times, and is the shape 
familiar to us in Greek works of art It is impossible, however, 
to say whether the Homeric heroes were conceived b> the poet 
as wearing the leaf-shaped sword, as we see it, for example, on 
the Mausoleum sculptures, or a narrow straight-edged blade of 
the Minoan and Mveenaean pattern In any case, the sword 
holds a (piite inferior position with Greek warriors of all times 



Fig I 

i-s ( retk Sw'ords of the classical type , 6-15, Roman Swords 

0, ho cillcd sword of Tiberius ” 9, Cavalry (monumtnt at Mainz) 

from Mainz (Bnt Mus ) 10, CavUry (monument at 

7, Bonn (]>nvatc collection), WoriiLs) 

length ;()5 mm 12, n Sword handks (KkI and 

h, Ltgion^iy (monument at Mainz) 

\\K‘'biden) II, 14,15, From Trajan's column 

The r(hti(<n of the Mmoan long sword to the Greek leaf-shaped 
blade is obscure It is (onieivablc that the kaf-shape was 
niodified from a longer straight blade for the sake of handiness 
and cutting power, but not less so that the leaf-shape was 

1 The Cretan finds are fully described by Arthur J I vans, " Tht 
Prehistonc Tombs of Knossos, inhaeologta (1905), 59, pt 2, also 
separately published (1906) Then arc long (91 os cm , 34 i in - 
37 1 in ) and short (50 01 cm , 20-24 2 m ) swords, daggers and 
bronze knives A fine original specimen ind several facsimiles 
(Mycenaean as \\cll as Mmoan) may be seen in the Ashmolean 
Mus( um at Oxford Bronze daggers preceded both swords and spear 
heads (Grecnwcll md HT<.\vib, u\ Archat-ologta Oi, pp ^53) 


independently produced by imitation m metal of flint daggers 
Independence appears, on the whole, slightly more probable, 
the existence of specimens which might belong to an intermediate 
type is only an ambiguous fact without a more exact chronology 
than we have as yet, as it may be due to experiment or imitation 
after both types were m use Strange as it is to a modern 
swordsman, representations in Minoan art seem to show that 
not only the bronze daggers but the long swords were used with 
an overhand stabbing action like a modern Asiatic dagger ^ The 
handles are too short for any but a rigid grip without hnger-plav 
Before about 1500 b c the rapier type was the prevailing one, 
but there is no evidence of historical connexion between the 
Assyrian and the Minoan rapiers It is thought that the leaf- 
shaped blade came to the Mediterranean countries from the 
north So far as we know from works of art, it was mostly ustd 
with a downright cutting blow, regardless of the consequent 
exposure of the swordsman’s body, this, however, matters little 
when defence is left to a shield or armour, or both Attu vases 
also show warriors giving point, though less often The use 
of the sword as a weapon of combined offence and defence— 
swordsmanship as we now understand it — is quite modern If 
the sword was developed from a spearhtad or dagger, it would 
naturalK ha\e bten (and it seems in fact to have been) a thrusting 
weapon before it was a cutting one But when we come to 
historic al times we find that uncivilized people use only the edge, 
and that the effective use of the point is a mark of advanced 
skill and superior civilization The Romans paid special 
attention to it, and Tacitus tells us how Agricola’s legionaries 
made short w^ork of the clumsy and pointless arms of the Britons 
when battle was fairly joined*^ The tradition was preserved 
at least as late as the time of Vegetius, who, as a technical 
writer, gl^ts details of the Roman soldier’s sword exercise. 
Asiatics to this day treat the sword merely as a c utting weapon, 
and most Asiatic swords cannot be handled in any other way 

The normal t\ pes of swords which we meet with in historical 
times, and from which all forms now m use among civilized nations 
arc derived, may be broadly classified as straighL- 
edged or curv ed In the straight-edged tvpe, in itself 
a v’^ery ancient one, either thrusting or cutting 
qualities may predominate, and the blade may be double-edged or 
single-edgftd The double-edged form was prevalent in Europe 
down to the 17th century The single-cdged blade, or back- 
sword as It was called m England, is well exemplified among the 
Scottish weapons commonly but improperly known as c lay mores 
(the real claymore, t e great sword, claidheamh mor, is an earlier 
medieval form), and is now all but exclusively employed for 
military weapems But these, with few e\( cptions, have been 
more or less influenced by the curved Oriental sabre Among 
early double-edged swords the Roman pattern (gludtus, the 
thrusting sword, contrasted with the barbarian ensis) stands out 
as a w'orkmanlike and formidable weapon for close fight In 
the middle ages the Roman tradition disappeared, and a new 
start was made from the clumsy barbarian arm which the 
Romans had despised Gradually the broad and all but pointless 
blade was lightened and tapered, and the thrust, although its 
real power was unknown, was more or less prac tised from the 
12th century onw^ards St Louis anticipated Napoleon m 
calling on his men to use the point, and the heroes of dismounted 
combats m the Morte d^ Arthur are described as “ foining ” at 
one another In the first half of the i6th century a well- 
proportioned and well-mounted cut-and-thrust sword was m 
general use, and great artistic ingenuity was expended, for those 
who could afford it, on the mounting and adornment The 
growth and variations of the different parts of the hilt, curiously 
resembling those of a living species, would alone be matter 
enough for an archaeological study One peculiar form, that of 
the Scottish basket-hilt, derived from the Venetian pattern 
known as schtavone, has persisted without material change 

- As the spear still was in historical tunes (Fiirlwanj^ler Reichholcl, 
Gr Vasentnalerei, in 122) 

* Agric 36 Britannorum gladii •■inc mucrone compkxum 
arinorum et in aperto pugnam non tolerabant ” I he short l^onian 
infantry sword, nowevtr, dates only from the Second Punic War 
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Qu]if' different from the European models is the crescent- 
<?haped Asiatic sabre, commonly called scimitar We are not 
acquainted with any distinct evidence as to the origin of this 
in time or place Dr R Forrer thinks the whole family of 
turv^ed swords was developed from bronze knives The Frankish 
scramasax would then represent an intermediate type How- 
ever that may be, the fame of the Damascus manufacture of 
sword-blades is of great antiquity, as is also that of Khorasan, 
still the centre of the best Eastern work of this kind Who- 
ever first made these blades had conceived a very definite idea 
— that of gaining a maximum of cutting power regardless of 
loss in other qualities — and executed it in a manner not to be 
improved upon The action of the curved edge in delivering 
a blf)w IS to present an oblique and therefore highly acute-angled 
section of the blade to the object struck, so that in effect the 
cut IS given with a finer edge than could safely be put on the 
blade m its direct transverse section In a well-made sabre 
the setting of the blade with regard to the handle leading 
forward ”) is likewise ordered with a view to this result And 
the cutting power of a weapon so shaped and mounted is un- 
doubtedly very greats But the use of the point is abandoned, 



Reprodiicwl by permission from Egerton’s JUusirated Ilandhook of Indian Anns, 
published by the India Office, i8Bo, new cd J / Indian and OrUntal Armour^ 1896 ) 
Pio 2 — Oriental buords 

I, 2, Decorated Persian arras 6, Persian talwar 

3, Gauntlet sword 8, Kukn (Nepal) 

4, Common type of talwar (North- 7, 9, 10, Mahratta, showing tran- 

West Provinces) sition to gauntlet sword 

5, Yatagliau type 

and the c <ipacitics of defensive use (to which Orientals pay little 
or no attention) much diminished These drawbacks have 
caused th( scimitar type, after being m fashion for European 
light cavalry during the period of Napoleon's wars and some- 
what longer to be discarded in our own time But, as long as 


Easterns adhere to their rigid grasp of a small handle and sweep- 
ing cut delivered from the shoulder, the Persian scimitar or 
Indian talwar will remain the natural weapon of the eastern 
horseman Indian and Persian swords are often richly adorned , 
but their appropriate beauty is in the texture of the steel itself, 
the “ damascening ” or “ watering " which distinguishes a 
superior from a common specimen 

There are special Asiatic varieties of curved blades of which 
the origin is more or less uncertain Among these the most 
remarkable is perhaps the yataghan, a weapon pretty much 
coextensive with the Mahommedan world, though it is reported 
to be not common m Persia It was imported from Africa, 
through a French imitation, as the model of the sword-bayonets 
which were common for about a generation m European armies, 
probably the hrtnch authorities caught at it to satisfy the 
sentiment, which lingered m continental armies long after it 
had disappeared in England, that even the infantry soldier after 
the invention of the bayonet must have some kind of sword 
A compact and formidable hand weapon was thus turned into 
a clumsy and top-heavy pike If we try to make a bayonet 
that will cut cabbages, we may or may not get a useful chopper, 
but we shall certainly get a very bad bayonet The modern 
short sword-bayonet is a reversion to the ongmal dagger type, 
and not open to this objection The double curve of the y ata- 
ghan IS substantially identical with that of the Gurkha knife 
{kukn), though the latter is so much broader as to be more like 
a woodman’s than a soldier’s instrument It is doubtful, 
however, whether there is any historical connexion Similar 
needs are often capable of giving rise to similar mventions 
without imitation or communication There are yet other 
varieties, belonging to widely spread families of weapons, w'hich 
have acquired a strong individuality Such are the swords 
of Japan, which are the highly perfected working out of a general 
Indo-Chinese type, they are powerful weapons and often 
beautifully made, but a European swordsman would find them 
ill-balanced, and the Japanese style of sword-play, being two- 
handed, has little to teach us 

Other sorts of wTapons, again, are so peculiar m form or 
historical derivation, or both, as to refuse to be referred to any 
of the normal divisions The long straight gauntlet-hilted 
sword {pa{df fig , 3) found both among the Mahrattas in the 
south of India and among the Sikhs and Rajputs in the north, 
IS an elongated form of tJie broad-bladed dagger with a cross-bar 
handle {k^dr, figs 9, 10), as is shown by a transitional form, much 
resembling in shape and size of blade the medieval English 
anlaie, and furnished with a guard for the back of the hand 
This last-mentioned pattern seems, however, to be limited to 
a comparatively small region When once the combination 
of a long blade with the gauntlet hilt was arrived at, any straight 
blade might be so mounted, and many appear on examination 
to be of European workmanship — German, Spanish or Italian 
There are various other Oriental arms, notably in the Malay 
group, as to which it is not easy to say whether they are properh 
swords or not The Malay “ parang latok ” is a kind of elongated 
chopper bharpened h\ being bevelled off to an edge on one side, 
and thus capable of cutting only in one direction The anlace 
incidentally mentioned above seems to be merely an overgrown 
dagger, the name occurs only in English and Welsh, m whuh 
language first, or w'hence the name or thing came, is unknowm 

In the course of the i6th century the straight two-edged 
sword of all work was lengthened, narrowed, and more finel) 
pointed, till it became the Italian and Spanish utUrBuro^ 
rapier, a weapon still furnished with cutting edges, pemn De- 
but used chiefly for thrusting We cannot sa) how ytopmeats 
far this transition was influenced by the estoc or Panzerstecher ^ 
a late medieval thrusting weapon carried by horsemen rather 
as an auxiliary lance than as a sword The Roman preference 
of the point was rediscovered under new conditions, and fencing 
became an art Its progress was from pedantic complication 
to lucidity and simplicity, and the fashion of the weapon was 

1 I^robably this was the kind of sword called ByocH m I4th-Lenturv 
English (Eyrtf of Kent, Selden Soc , 1910, p 100) 
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Simplified also Early m the i8th century, the use of the edge 
having been finall> abandoned in rapier-play, the two-edged 
blade was supplanted by the bayonet-shaped French duelling 
sword, on which no improvement has since been made except m 
giving It a still simpler guard The name of rapier was often 
but wrongly given to this by English writers About the same 
time, or a little earlier, the primacy of the art passed from Italy 
to France Ihere is still a distinct Italian school, but the rest 
of the world learns from French masters It is unnecessary 
here to consider the history of fencing n ), Mr Egerton Castle’s 
book on the subject will be found a trustworthy guide, and almost 
indispensable for those uho wish really to understand the 
passages relating to sword-play m our Elizabethan literature, 
of which the fencing scene in Hamlet is the most famous and 
obvious example 



(Reproduced bj pcrmisMon from Mr Fgerton C'is.tlc i SJioo/i and of Feme ) 

Fk ^ — fyjncal Liiropt in bwords, i 6 th-i 8 th emtuncs 
I, l^Iy lOth century 8 , Spanish broadsword, early 

2’ (xtrman, c ijjo 17^^ century 

3, Italian ropier, third quarter q, Vmetian, r 1550 

Kith century 10, Itdian, lati i(>th tentury 

4, Spanish raxner, late iClh ii, Lnghsh, tinn ol Common- 

ceiit iry wealth 

5, Itdian, sanu period 12, French 1 par, c 1O50 

6, hnglish, same ptriod n, German hainbeTt;, early 17th 

7, Fne^lish musktteer*s sword, century 

early T7th century 14, 15, Small swords, 1700-1750 

Meanwhile a stouter and broad r pattern, with sundry minor 
varieties, continued m use for military purposes, and gradually 
the single-edged form or broadsword prc\ ailed The well- 
known name of Ferrara, peculiarly associated with Scottish 
blades, appears to have originally belonged to a Venetian maker, 


or family of makers, towards the end of the i6th century The 
Spanish blades made at Toledo had by that time acquired a 
renown whu h still contmues Somewhat later Oriental examples, 
imported probably by way of Hungary, induced the curvature 
found m most recent military sabres, which, however, is now 
kept within such bounds as not to interfere with the effective 
use of the point An eccentric specialized variety — we may call 
It a “ sport ” — of the sabre is the narrow and flexible “ Schlager ’ 
with which German students fight their duels (for the most 
part not arising out of any quarrel, but set trials of skill), under 
highly conventional rules almost identical with those of the old 
English “ backswordmg ” practised within living memory, m 
which, however, the swwds were represented by sticks These 
‘‘Schlager” duels cause much effusion of blood, but not often 
senous danger to life or limb 

There arc plenty of modern books on sabre-play, but com- 
paratively little attention has been given to its scientific treat- 
ment It IS said that the Italian school is better than the 
French, and the modern German and Austrian the best of all 
Some of the English cavalry regiments have good traditions, 
enriched by the application of a knowledge of fencing derived 
from eminent French masters 

The following description, written for the 9th edition of this 
work from personal inspection, applies to the process used by the 
be st private makers till near the end of the 19th Manufacture 
century, and is purposely left unchanged the of swords by 
present method of making army swords is separately Handiwork 
described below Mechanical invention has not been able 
to supersede or equal hand-work m the production of good 
sword-blades The swordsmith’s craft is still, no less than it 
was m the middle ages, essentially a handicraft, and it requires 
a high order of skill His rough material is a bar of cist and 
hammered steel tapering from the centre to the ends, when this 
IS cut in two each half is made into a sword The “ tang ” 
which fits into the handle is not part of the blade, but a piece 
of wrought iron welded on to its base From this first stage to 
the finishing of the point it is all hammer and anvil work Spceial 
tools are used to form grooves in the blade according to th( 
regulation or other pattern desired, but the shape ancl weight 
of the blade are fixed wholly by the skilled hand and eve of thi 
smitlv [Machine forging in the early stages is now common, and 
j there IS no difficulty in making the blade and tang of the same 
metal J Measuring tools are at hand, but are little used Great 
care IS necessary to avoid overheating the metal, which w^ould 
I product a brittle crystalline gram, and to keep the surface 
free from oxide, which would be injurious if hammered in 
In tempering the blade the workman judges of the proper In at 
by the colour Water is preferred to oil by the best nuik«.rs, 
notwithstanding that tempering in oil is much easier With 
oil there is not the same nsk of the blade coming out distorted 
and having to be forged straight again (a nsk, however, which the 
expert swordsmith can generally avoid), but the steel is only 
' surface-hardened, and the blade therefore remains liable to bend 
[This IS disputed ] Machinery comes into play only for grinding 
and polishing, and to some extent in the manufacture of hilts and 
appurtenances The finished blade is proved by being caused 
to strike a violent blow on a solid block with the two sides fl it, 
with the edge, and lastly with the back, after this the blade is 
bent flatwise in both directions by hand, and finally the point is 
driven througn a steel plate about an eighth of an inch thick 
In spite of all the care that can be used both m choice of material 
and m workmanship, about 40 % of the blades thus tried (now 
only about 10 %] fail to stand the proof, and are rejected 'Fhe 
process we have briefly described is that of making a really good 
sword, of course, plenty of cheaper and commoner weapons are 
in the market, but they are hardly fit to trust a man’s life to 
It IS an mterestmg fact that the peculiar skill of the swordsmith 
IS m England so far hereditary that it can be traced back m the 
same families for several generations 

The best Eastern blades are justly celebrated, but they are not 
better than the best European ones, in fact, European s*vords are 
often met with m Asiatic hands, remounted in Eastern fashion 
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The “damascening” or “watering” of choice Persian and 
Indian arms is not a secret of workmanship, but is due to the 
peculiar mamier of making the Indian steel itself, in which a 
crystallizing process is set up, when metal of this texture is 
forged out, the result is a more or less regular wavy pattern 
running through it There were early medieval damascened 
(in. German called wurmbunte) blades No difference is made by 
this in the practical qualities of the blade (F Po) 
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2 Modern Military Sivords prtsent militarv 
are descended from the straight “ back-sword ” and the Faslem 
scimitar or talwar The difference between the curved ” sabre ” 
and straight “ sword ” has been preserved abroad, not only 
in fact but in name {e g in German, De^en stands for the straight, 
and Sabel for the curved, sword), though in English the single 
word “ sword ” covers both varieties The shape of the sword 
has varied considerably at different times, this is due to the fact 


that it IS practically impossible to decide by tnal whether a 
straight or a curved sworel is the better under all circumstances 
The trooper can use his sword in three different ways — to 
cut, to guard and to point, and his success depends upon the 
training of his horse, his skill in horsemanship, and, above 
all, upon the dextenty and methods of his adversary Thus 
the effect the cavalryman can produce m combat depends 
upon much besides his arm or arms, and those other con- 
ditions cannot be reprodiucd accurately enough to 
make trustworthy tests I he result is that cheinges 
have often been made in ca^ airy armament under the 
erroneous impression that the arm used has been the 
mam cause of success The Ottoman cavalry up to 
the end of the i8th century was regarded as one of 
the best in Europe, and so much was it dreaded that 
the Austrians and Russians m their wars with Turkey 
at that time often carried “ chevaux-de-frise ” to 
protect their infantr) against these redoubtable horse- 
men The curved European cavalrj^ sabre so long m 
Use may undoubtedly be tre^ced to this cause, the 
supenonty of the Turks lx mg put down to their 
curved scimitars, though thtre can be no doubt that 
horsemanship and dash were really the dominating 
factors 

1 he shape of the swonl to be chosen dcjwjnds obviously 
on the purpose for which it is mainlv intended If for 
cutting a curved blade and for thrusting a straight and 
pointed one, will be adopted The quCvStion naturaHy 
arises as to which is the Dctt<.rplan to adopt, an i it is 
improbable that a definite answer can ever be given to it 
The Fnnih, foi instance in 1822 adopted a curved blade 
for a short time for all their cavalry, and in 1882 again lor 
a short time a straight blade, and in iSqS again a straight 
blade In tins mucli-dcbatcd matter the lacts appear to 
be as follows A determined thiust especially when 
delivt red by a horst man at full speed is difficult to parry 
if it gets homo, it will probably kill the lecipicnt oirright 
or thscible him for tht rt st of the campaign flLit this 
is th( cast IS borm out b\ tin very 1 irgi projiorbon ot 
killcHl as compared with wounded in tin British cavalry 
when engaged with that of the French in the Peninsular 
W.ir, the French making much use ot the point, and their 
heavy cavalry being arme<l with a long straight sword 
On the other hand, to deliver a bold thrust, while dis- 
regarding the uplifted sword ot the adversary, uid leaving 
one's own body and head open to an impending blow 
demands com])lcte conhdence that the tlirust udl get 
home beiort the blow can ekbeend, or that the adversary's 
eiit V ill probably be weakened by a momentary uiieer- 
tainty as to whether it would not be biHU r to conveit the 
intended cut into a parry Such confieiencc, it is arg ed 
with much truth, can only be the fruit of long tiainmg, 
espeeially as it is the natural tenclencv of all men to eut 
when excited, tluTcfore, as the trooper in modem armies 
will often be a reservist who has not been able to ke^ p up 
his swordsmanship, or a young soleliti liabh to lose hi 
head and forget the lessons of peace in tl e excitement 01 
the milce, it is considered by m iny most unwise to adopt 
a sword with which a powerful tut cannot be delivered 
as vecll as an effectiv^e thrust The sveorcls recently 
ridopte'd by most nations have re pre sente el a compromise 
llu> have blade^s which arc nearly straight, but of sulh- 
cient weight towards their points to enable an ethcient 
cut to be delivered with them Frinee, however, m 1898 
decided on a long straight sword designed whollv loi 
thm ting (see fig i) practically identical with that w hie h 
was m use about a century ago Ihe following vear 
Cn it Britain introeluced a slightly curved weapon but 
in 1008 a new sword was adopted which has a long 
straight blade and is intended to be used chiefly for 
thrusting 

\s regards the swords worn by officers an ’ men of corps 
other than cavalre no remarks are nece-.sarv Ao long i 
thev are worn they should be efficient but with the orncer 
swords > the sword is largely a badge ot rank From 1001 to 1908 the s\ ord 
was worn onlv for ctremonial pnrnoses by British infantry officers, 
but in the latter year it was again orelcrcd to be worn on active 
service and at mvnoauvres Mountcel men m general \ ear cw dry 
swords, and swords arc also worn by warrint officers d.nd bvcci».ani 
staff-sergeants of dismounted arms and branches 

A gooei sworei should be clastic so as to stand bcneiiiig or a heavy 
blow witlmut breaking or permanent delormation and yet stiff 
enough to dehver a powarful thrust witiiout yielding too readily 
from tlie straight , it must aBo be as light as is possible consi ttiitly 
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with ‘slrenpth and well balanced All four desiderata are met in 
the m in by the use of a smtabh stetl, properly treated and disposed, 
but balance is also dtptiuUnt on the weight and form of the hilt 
As rtgirds the effect of disposition, grooving or ‘ fullering*’ the 
flats ot tho blade reduces weight without impairing strength, and 
IS now very laigelv adopted 

The operations of manufacture, as carried out at the Royal Small 
Arms Factory at Enfield, may be described briefly as follows 
the weapon being the pattern 1899 cavalry swoid, which was slighth 
curved - 

The st(el blank about xy" X li*' X ft", is heated and drawn out 
to about double its length undtr a mechanical hammer it is then 
reheated and rolled out between rolls suitably shaped, and the 
fullers formed, the tang (to which the hilt and grips are ultimately 
attached) is thin formed b\ stamping under a machine hammer, 
and th« blade is cut to length and roughly pointed The blade, 
though ipproximate ly in its finished form, is now straight, the fins 
arc ground off, the tmg annealed, the blade set for grinding, and 
afterwareLs rough-greiund It is heated and set to curve in a pi ess, 
then reh( ated and hardened by being ])lunged into a bath of oil 
kept cool by a water jet On removal from the bath the blade 
IS dead hard and se> brittle that it can be broken by a slight blow, 
anti const (jiicntly has to bt let down by tempering This is aeet)m 
phshed b\ h( iting in a bath of moltt n lead until the steel assumes 
a particular eolour, at which stage, while hot, the blade is adjusted 
for straightness intl curve, this being a dchcate operation, as it must 
be periormed while the blade retains its temper and heat before 
finally tuolmg It is now ground to size, and tfie king, which though 
not hardinid purposely, is harder than is desired for machining, is 
soft* ned by coohng and machined to the re<iuirtd form The blade 
IS then ground, reheated to spring temper ind set, then tested as 
follows When tempered ind set before polishing it is fixed m i 
machine and caused to strike an oak block with i blow of 120 lb 
with both its edge and back, and with similar blows, but with a 
force of ho tb, with both flats These tests detect flaws, and over 
or under tempering, by the lire^kage or distortion of the blade, 
the blows by the flat being particularly searching tests If the 
blade passes the above tests, it is the n placed vertically in a lUieluiie 
and shortened s in by bencimg towards each flat, and must lecovcr 
perfect straightness it is then shortened 1 in, and must recover 
itself whf u supporting a weight of 35 tb bearing on its tang This 
tests thi elasticity ot tlic blade After polishing it is again tested 
tor stit^nuss an above, and must recover perfect straightness, but only 
under ^2 Ih, and tor elasticity by a further shortening of 5 in , 
but towards one flat only 

The mtroeluction of the system described ibovc has greatly 
simplified ind cheapened the process of manutacture, while the 
greater excellence of the product and the severe and certain tists 
applied to It by mechanic-il means have increased the stiindard 
ot etheieniy ot the swords in the hands of the troops It is 
certainly tiue that, ot old, excellent blades were occasionally 
turned out by hand, but they wen exceedingly costly, and 
the average merit of swortl-blades when turned out in numbers 
by hind was poor It must not, however, be supposed that 
the regular mi thods describeel have ehmmated the necessity 
for personal skill The steel can still be spoilt by over- or under 
heating whether for rolling or hardening, tempering and setting 
require much experience and skill, and blades can be easily injured 
both 1 1 form and temper by unskilful grinding Sword making, 
therefore, though not the somewhat uncertain art it once was, 
still requires skilled craftsmen for its successful accomplishment 

(H W B , 1 Po ) 

Authoritifs — The following hst of works is intended to guide 
the reader, it elcsired, to fuller acquaintance with the literature and 
ill thori ties of the subject — 

Archcunlogy and General History — R Forrcr,“ Dcr Werdegang vem 
Doleh und Seawert, introduction to Die '^chwerter und SchwerG 
knuuft dtr bammlung Carl von Schwerzenbach (Leipzig, 1905), tlie best 
monograph Dr Julius Naue, Die vorromischen bchwerter aus hupfer, 
Bronze und JZisen (Munich, 1903), with atlas of illustrations, a 
stand ird work for the prehistonc periods (neither of these authors 
lias b« cn able to use the Cretan materials) , R F Burton, 
rhe book of the Sword (only i vol published , London, 1884), 
Colonel Lane Fox (adterwards Major General Pitt Rivers), 
Catalogue of Anthropological Collection, South Kensington Museum 
(London 1874) Primitive Warfare,” in Journal of the Royal 
Lnited Service Institution (18^7 i8ob 1809) Tor special icgions 
and periods see Lord Lgerton of Tatton Indian and Oriental 
Armour (London 1890), Lineieiischmit Tracht und Bewaffnung des 
romiscncn Heeres wahrend der Kaiserzeit (Brunswick, 1882), Drum 
mond and Anderson, Ancient Scottish Weapons (Edinburgh and 
London ib8i) The general truatises and handbooks on arms and 
armour, such as Grose, Meynck Hewitt Lacombe and Deinmin, may 
be consiilteil with advantage but with caution in details The 
same may be said of published c<italogucs of museums and private 
collections W Boeheim Handbuch der Wafjenkunde (Leipzig 
1900), K C Clephan The Defensive Armour and the Weapons and 
Engines of War of Medieval Times and of the Renaissance (London, 
1900), \shdown British otnd Foreign Arms and Armour (Txmdon, 
1909) and G F Lakmg, The Armour of Windsor Castle (European 


section, London 190a) arc trustwortliv guides The Forms and 
History of the Sword ^ in Proceedings of the Royal Institution (1883) 
by the present writer, reprinted in Oxford Lectures, <kc (London 
i8<^) gives further references and citations on various points 

Swordsmanship — Egerton Castle Schools and Masters of Fence 
from the Middle Ages to the Eighteenth Century (including a critical 
bibliography, London, 1892), Carl A Thimm Bibliography of 
Fencing and Duelling (London 189b) For the beginnings of the 
art in Italy Flos duellatorum (a MS of 1410 edited by Francesco 
Novati, with cntical introduction and notes, Bergamo, 1902) 
Vigeant Bibliographic de Vesenme ancienne et moderne (Pans, 1882) , 
Gomard (assumed name of l^osscllicr) The one de 1 ‘escnme (histori 
cal introduction Pans 1845), Gnsier Les Armes et le duel (preface 
by A Dumas, Pans 1847) 

lichnology — Wilkinson Engines of War (London, 1841) , Latham 
” The Shape of Sword-blades,” Journal of the Royal U S Institu 
tion (1802), Marey, M^moire sur les armes blanches (btrassburg 
1841, trails by Lieut Colonel Maxwell London i8()o) 

For the technique ot Japanese swords, sec A Dobrde, ” Japanese 
Sword blades ” Archaeol Journal Ixii i, 218 (London 1905), as 
to export of European blades to India Lord Dillon ” Arms and 
Armour Abroad ibid (>7 ^9-72 (F Po ) 

SWORDFISH, the name given to a small family of spmy- 
rayed fishes (Xiphiidae), the principal characteristic of which 
consists in the prolongation of the upper jaw into a lung pointed 
sword-like weapon The ” sword ” is formed by the coalescence 
of the intermaxillary and maxillary bones, which possess an 
extremely hard texture, it has the shape of a much elongated 
cone, more or less flattened throughout its whole length, the 
end IS sharply pointed It is smooth above and on the upper 
part of the sides, and rough below owing to the presence of 
innumerable rudimentary teeth, which have no function 

The general form of the body is well proportioned, somewhat 
elongate, and such as is always found in hshes with great power 



Swordfish {Histiophorus pulchellus) 


of swimming, as, for mstanee, in the mackerel and tunny, and 
the tail terminates in a powerful bilobcd ( audal fin A long fin 
occupies nearly the whole length of the back, whilst the anal 
hn IS generally interrupted in the middle and consequent!) 
appears to be double The skm is very firm, partly naked, 
partly with small lam eolate scales deeply embedded in the skin 
The teeth of the lower jaw are, like those of the upper, merely 
rudimentary structures, which render the surface of the bone 
rough without possessing any special function 

Swordfishes have been di\ ided into three generic groups — 

a Histiophorus, with a high dorsal fin which can be spread out 
like a sail, and with ventral fins which arc reduced to a pair of 
long styliform appendages 

b Tetrapturus, with a dorsal fin of which the anterior rays only 
are elongate, the remainder of the fin being low or partly obsolete, 
and with styliform ventral fins as m the preceding genus 

c Xiphias with the dorsal fin shaped as in Tetrapturus, but 
without ventral lins 

Swordfishes are truly pelagic fishes, which either singly or in 
pairs or in smaller or larger companies roam over the oceans of 
the tropical and subtropical zones of both hemispheres borne 
species wander regularly or stray far into the temperate seas 
Some of the tropical forms are the largest of Acanthoptcrygian 
fishes, and not exceeded in size by any other Teleostcan, such 
species attain to a length of from 12 to 15 ft , and swords have 
been preserved more than 3 ft long and with a diameter ot at 
least 3 in at the base The Hisltophorty which inhabit chiefly 
the Indo-Pacific Ocean, but occur also in the Atlantic, seem to 
possess in their high dorsal fin an additional aid for locomotion 
During the rapid movements of the fish this hn is folded down- 
wards on the back, as it would impede the velocity of progress 
by the resistance it offers to the water, but, when the hsh is 
swimming in a leisurely way, it is frequently seen with the fin 
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erected, and proje{tinj[( out of the water, and when quietly 
floating on the surface it can sail by the aid of the fin before the 
wind, like a boat 

The food of the swordfishes is the same as that of tunnies, 
and consists of smaller fish, and probably also in great measure 
of pelagic Mittle-fishcs It has been ascertained by actual 
observation that swordfishes procure their food by dashing 
into a school of fishes, piercing and killing a number of them with 
their swords, and this kind of weapon would seem to be also 
particularly serviceable in killing large cuttle-fish, like the saw 
of sawfishes, which is used for the same purpose But the 
swords of the large species of Htsttophorus and 1 etrapturu^ are, 
besides, most formidable weapons of aggression 'Ihese fishes 
never hesitate to attack whales and other large cetaceans, and, 
by repeatedly stabbing them, generally retire from the combat 
victorious That they combine in these attacks with the 
thresher-shark is an often-repeated story which is discredited 
by some naturalists on the ground that the dentition of the 
thresher-shark is much too weak to make an impression on the 
skin of any cetacean The cause which excites swordfishes 
to such attacks is unknown, but they follow the instinct so 
blindly that they not rarely assail boats and ships in a similar 
manner, evidently mistaking them for cetaceans They easily 
pierce the light canoes of the natives of the Pacific islands and 
the heavier boats of the professional swordfish fishermen, often 
dangerously wounding the persons sitting in them Attacks 
by swordfishes on ocean-going ships arc so common as to be 
included among sea-risks they are known to have driven their 
weapon through coppcr-sheathing, oak-plank and timber to a 
depth of nearly lo in , part of the sword projecting into the inside 
of the ship, and the force required to produce such an effect 
has been described by Sir R Owen m a court of law as equal 
to th( ac<umulated force of fifteen double-handed hammers,” 
and the velocity as ** equal to that of a swivcl-shot ” and “ as 
dangerous in its effects as a heavy artillery projectile ” Among 
the specimens of planking pierced by swordfishes which are 
preservtd in the British Museum there is one less than a foot 
squan whuh encloses the broken ends of three swords, as if the 
fishes h4id had the objec t of concentrating their attack on the 
same vulnerable point of their supposed enemy^ The part of 
the sword which pc netrates a ship’s side is almost always broken 
off and remains in the wood, as the fish is unable to execute 
sufficientlv powerful backward movements to free itself by 
extrii ting the sword 

In +h( Mediterranean and on the Atlantic coasts of the United 
States the capture of sw^ordfishes forms a regular branch of the 
fishing industry The object of the fishery in the Mediterranean 
is the common European swordfish ( Xtphias gladtus), the aver- 
age weight of which is about i cwt , and which is abundant 
off the Sicilian coasts and on the opposite coast of Calabria 
Two methods are employed —that by harpoons, chiefly used for 
larger fish, and that bv peculiarly constRicted nets called 
palamitare This fishery is very productive a company of 
fishermen frequently capture from twenty to fifty fish in a single 
day, and the average annual catch in Sicily and Calabria is 
reported to be 140,000 kilogrammes (138 tons) The products 
of the fishtr> are consumed principally in a fresh state, but a 
portu n IS preserved m salt or oil The flesh of the swordfish is 
much preferre d to that of the tunny, and alway s commands a high 
price This species is occasionally captured on the British coast 

On the coast of the United States a different species, Hi<:ho~ 
phorus gladtus, occurs, it is a larger fish than the Mediterranean 
swordfish, attaining to a length of from 7 to 12 ft and an 
average weight of 300 or 400 fb It is captured only by the use 
of the harpoon From fortv to fift\ vessels, schooners of some 
50 tons, arc annually engaged in this fishery, with an aggregate 
catch amounting annually to about 3400 swordfishes, of a value 
of '('45,000 The flesh of this spccu s is inferior in flavour to that 
of tin Mediterranean species, and is principally consumed after 
having been preserved in salt or brine 

Usclul anti lUtaikd infoimation on the swordfish fishery can bo 
obt'UTKrl from A f Tozzctti ‘ La Pesca nei man dTtalia e la 


pesca all' estero esercitata da Itahani," m Catalogo ei>posiztune 
internaztonale di ptsca tn Berltno (1880) also from Lc> Pesca dtl 
pesce spada nello Stretto di Messina (Messina, 1880), and from 
G Brown Goode, " Matenals for a History of the Sword-fish," in 
Report of the Commtsstoner of Ftsh and Fisheries, pt vm 
(Wcishmgton, 1883) (A C G ) 

SWYNFORD, CATHERINE {c 1350-1403), wife of Joim of 
Gaunt, duke of Lancaster, was a daughter of Sir Payne Roelt, 
a knight who came to England from Hainault in thn tram of 
Edward III ’s queen, Philippa About 1367 she married Sir 
Hugh Swynford (1340-1372), a Lincolnshire man, by whom she 
had a son, Thomas {c 136S-1433), who was a friend and com- 
panion of Henry IV both before and after he came to the English 
throne Soon after her husband’s death in 1372 Catherine became 
the mistress of John of Gaunt, and in 1396, nearly two years 
after the duke had become a widower for the second time, she 
was married to him at Lincoln She died at Lincoln on the loth 
of May 1403 B\ John of Gaunt Catherine had four children, 
all of whom were born before their marriage They were 
declared legitimate in 1397 and took the name of Beaufort 
from one of their father’s castles in Anjou (see Beaufort) 

SYAGRIUS (d 487), the last of the independent Roman 
administrators of Gaul, was the son of Aegidius, who had seized 
Gaul while Ririmer was master of Italy From 464 to 486 he 
governed that part of Gaul which lies between the Maas, the 
Scheldt and the Seine, and was termed “ king of the Romans ” 
by the German invaders, Franks, Burgundians and Visigoths, 
who already occupied the rest of Gaul Defeated in 486 bv 
Clovis, king of the Salian Franks, at the battle of Soissons, 
Svagrius fled, having his land at the mercy of the Franks 
He sought refuge with Alanc II , king of the Visigoths, at 
Toulouse, but Alanc imprisoned him instead of granting him 
refuge, and deh\ered him up to Clovis He was executed in 
487, se( retly and by the sword, according to Gregory of Tours 

SYBARIS, a city of Magna Graecia, on the Gulf of Tarentum, 
between the rivers Crathis (Crati) and Sybans (( oscile), which 
now meet 3 m from the se-a, but m ancient times had independent 
mouths, w^as the oldest Greek colony in this region It was 
an Achaean colon v founded by Isus of Helice (about 720 b c ), 
but had among its settlers many Troezenians, who were ultimately 
expelled Placed in a very fertile, though now most unhealthy, 
region, and following a liberal policy m the admission of citizens 
from all quarters, the city became great and opulent, with a vast 
subject territory and divers daughter colonies even on the 
Tyrrhenian Sea (Posidonia, Laus, Scidrus) Por magnificence 
I and luxu^ the vSy barites were proverbial throughout Greece, 
I and in the 6th ( entuiy probably no Hellenic city could compare 
with Its wealth and splendour At length contests between 
the democrats and oligarchs, in which many of the latter were 
expelled and took refuge at Crotona, led to a war with that 
citv, and the Crotoniats with ven^ inferior forces were com- 
pletely victorious They razed Svbaris to the ground and turned 
the waters of Crathis to flow over its rums (510 b c ) Explora- 
tions undertaken bv the Italian government in 1879 and 1887 
failed to lead to a prec ise knowledge of the site The only 
discoveries made w^ere (i) that of an extensive necropolis, some 
8 m to the west of the confluence of the two rivers, of the 
end of the first Iron age, known as that of Torre Mordillo, the 
(ontentsof which are now preserved at Potenza, (2) that of 
a necropolis of about 400 b c — the period of the greatest 
prosperity of Thurii (r/ v ) — i onsisting of tombs covered by 
Uimuh trailed locally Hmpovt), in some of which were found 
fine gold plates with m^stl^ inscriptions in Greek characters, 
one of these tumuli was over qo ft in diameter at the base 
with a single burial in a sarcophagus in the centre 

See F Lcnormint La Grande-Gr^ce 1 32 s (Pans, 1881), 

F S Cavallan m \otxzxe degh Scavi {iSyg/passini , 1880,08,152), 
\ Pasqui ibid (i88s) 2^g 4O2 57S) O4S P Oisi, in Attt del con* 
gresso di scienze stonche, v 193 sqq (Koine, 1904) (T As ) 

SYBEL, HEINRICH VON (1817-1S95), German historian, 
sprang from a Protestant familv v\ hic h had long been established 
at Soest, in Westphalia He a is born on the 2nd of December 
1817 at Dusseldorf, where his father held important posts m 
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the pubbc service both under the hrench and the Prussians, 
in 1831 he had been raised to the hereditar> nobility His 
home was one of the centre^ of the vigorous literary and artistic 
life for which at that time Dusseldorf was renowned Svbel 
was educated at the gymnasium of his native town, and then 
at the university of Berlin, where he came under the influence 
of Savigny and of Ranke, whose most distinguished pupil he 
was to become After taking his degree, he settled down in 
1841 as Prtvaidozent in historv at the universitv of Bonn He 
had already made himself known by critical studies on the 
history of the middle ages, of which the most important was his 
GeschtchU des ersten Kreuzzuf^es (Dusseldorf, 1841, new ed , 
Leipzig, 1881), a work which, besides its merit as a valuable 
piece of historical investigation, accordmg to the critical methods 
which he had learnt from Rankt, was also of some significance 
as a protest against the vagueK enthusiastic attitude towards 
the middle ages encouraged b\ the Romantic school Lack 
Duff-Gordon published m 1861 an English translation of pait 
of this book, to which are added lectures on the crusades 
delivered in Munich m 1858, under the title Ht^iory and 
Literature of the Crusades This was followed b> a studs on 
the growth of German kmgship {Dte EntUehung des deui^chen 
Komgtums, Frankfort, 1844, and again 1881), after which he was 
appointed professor 

In the same year (1844) Syhcl came forwaid prominently 
as an opponent of the Ultramontane partv Ihe exhibition 
of the Holy Coat at frier had attracted enormous numbers of 
pilgrims, and so, indignant at what appeared to him an impo&lure, 
he assisted to publish an investigation into the authenticity 
of the celebrated relic From this time he began to take an 
active part in contemporarv politics and m contro\crsy as a 
strong though moderate Liberal In 1846 he was appointed 
professor at Marburg, and though this small university offered 
little scope for his activities as a teacher, a seat in the Hessian 
Landtag gave him his first experience of politie^al affaus In 
1848 he was present at Frankfort, liut he did not succeed in 
winning a seat for the National Assembly Ills opposition to 
the extreme democratic and revolutionarv part) made him 
unpopular with the mob, who broke his wmd()w^^,as his Lil)eralism 
m^e him suspected at court He sat in the Erfurt parliament 
of 1850, and was attached to the Gotha part), which hoped 
for the regeneration of Germany through the ascendancy of 
Prussia During the years that followed all political activitv 
w^as impossible, but he was fullv occupied with his gieat work 
Geschtchie der Revoluhonszeit jjSg-1800, Lr which he had made 
prolonged studies 111 the archives of Pans and other countries 
The later editions of the earlier volumes arc muc h enlarged and 
altered, and a new^ edition was published at Sluttg«3rt in 1882 
The first three volumes have been translated into hnglish by 
W C Perr) (i867-i86()) In this work he for the first time 
showed the connexion between the internal and external history 
of France, he was also the first, hv a systematic studv of the 
records, to check and correct the traditional account of manv 
episodes m the internal histor)" His demonstration that 
letters attributed to Mane Antoinette were not genuine roused 
much interest m France for the historv of Germ in thought 
It was of the greatest importance that a Libeial from the Rhine, 
by a systematic historv of the Revolution, attempted to over- 
throw the influence which the revolutionary^ legend, as expounded 
bv French wTiter^, had acquired over the German mind, and 
the hook was an essential part of the influences which led to 
the formation of a National Liberal school of thought S)bel 
had been much influenced b\ J 3 iirke, on whom he had published 
two essays The work was in fact the first attempt to substitute 
for the popular representations of Thiers and Lamartine the 
critical investigation whuh has been carried on with iich 
brilliance bv Tame and So’-cl 

In 1856, on the recommendation of Ranke, Svbel accepted 
the post of professor at Munich, where King Maximilian II 
of Bavaria, a wise and generous patron of learning, hoped to 
establish a school of historv He found here a fniitful field for 
his activity Besides continuing his work on the Revolution 


and on the middle ages, he was occupied with the Htsioncal 
Seminar which he instituted , with the Historische zeitschrtjt 
which he founded, the original and model of the numerous 
technical historical publications which now exist, and as 
secretary of the new historical commission Political differences 
soon interfered with his woik, as an adherent of Prussia 
and a Protestant, especially as a militant champion against 
the Ultramontanes, he was from the first an object of sus- 
picion to the Clerical party In the political excitement which 
followed the war of 18159 1^^ found that he could not hope for 
the unreserved support of the king, and therefore in 1861 he 
accepted a professorship at Bonn, which he held till 1875 
He was at once elected a member of the Prussian Lower Hous'e, 
and during the next three )ears was one of the mo^t active 
members of that «issemblv in several important debates he 
led the attack on the government, and opposed the policy of 
Bismarck not onlv on financial but also on the Poll h and 
Danish affaiis In 1864 ht did not stand for re-eleetion, owing 
to an affection of the eyes, but in 1866 he tvas one of the first 
to point out the way to a reconciliation between B^marck 
and his former opponents Hr l\ad a seat in the ( on^titucnt 
Assembly of 1867, and while he joined the National Liberals he 
distinguished himself by his opposition to the mtrodu( tion of 
universal suffrage, the effects of which he, as did many other 
Liberals, much distrusted In 1874 he again accepted a seat in 
the Prussian paihament, in order to suppoit the government 
in their conflict with the ( lericals, and after 1878 with the 
Socialists In two pamphlets, hv an analysis of the tcaclnng 
of the Socialists and a survey of Clerical policv during the 19th 
(enturv he explained and justified his opinion^ In 1880 he 
retired, like so many other Liberals, disheartened by the change 
m political life, which he attributed to universal suffrage 
In 1875 he had been appointed by Bismarck to thi post of 
director of the Prussian archives Under his superintendence 
was begun the great senes of publications, besides that of the 
correspondence of Frederick the Great, m the editmg of whicli he 
himself took part IIis lost v ears were cxiupitd on his gu it 
work, Die Begrundung des deuischen Reuhes dunk WiU dm I 
(Munich, 1889-1804), a work ut great importaKc, for he was 
allovced to u^^c the Prussian state papers, ind was thereiorc 
enabled to write a h stor) of the grc«*LCst e\ents of his own 
time with full atiiss to the most secret souuts of information 
As a history of Prussian pohc) from i860 to 1S66 it is therefore 
of mvomparahlc value After the iall of Bism irck the per- 
mission to use the secret papers was withdrawn, and therefore 
vols VI and vii , whic h deal with the years 1866 to 1870 aie of 
less importance This work has been translated mto Lr gi sh 
as The Founding of ihe Ger 'nan Empire^ by M 1 Perrin ar d 
G Bradford (New York, iSc^o 1891) Sybcl did n c live to vvrTe 
tlie account of the war with France, dying at M..xburg on the 
ist of August iSgs His other wiitmgs include Die dnitsche 
Natiofi und das Kaiseneich (1862) and a large numl cr of 
historical articles 

Svbel left two sons one of whom became m oificer in the 
Prussian arm> , the other, Ludwig von Sybcl ( 1 ) 1846), pro- 
fessor of archaeology m the university of Marbuig, .s the author 
of several works dealing with Greek archacologv 

Somo of Sybils numerous historical and politic'^! essays ha\( 
been collected m Kiein^ historische bchnfUn (j vob 18O3, i8(>q 
1881 new tcl , 1^07) f und Aujsat c (Btiliii, 1874) and 

Vortr<(^e und Ah! andlungtn, published aftci liis death w t!i v 
biographical intiovli ction by C Vamntrapp (Munich 1807) 

SYCOPHANT (Gr (roM></>di/Tr;?), m incicnt Greece the counttr- 
part of the Roman delator {q v), 0. public mfoiiiiti Ac cording 
to ancient authorities, the word (derived by them from ctvkov, 

'' fig,” and c/>atmv, '' to show ”) meant one who intonned against 
another for exporting figs (which was forbidden by law) 
or for stealing the fruit of the sacred fig-trees, whellitr in time 
of famine or on any other occasion Another old explanation 
was that fines and taxes were at one time p iid in figs, wine and 
oil, and those who collected such pavments m kincl were called 
sycophants liecause they “ presented,” publicly handed the m 
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over to the state Bockh suggested that the word signified one 
who k’d an information in reference to an object of triHing value, 
such as a fig (cf “ I don’t care a fig about it ”), but there seems 
no authority for such a use of o-vkou in Greek According to 
C Sittl (Dte Gebarden det Gnechen und Romer, Leipzig, 1890) 
the word refers to an obscene gesture of phallic significance 
(see also A B Cook m Classical Review^ August 1907), called 
‘ showing the fig ” {faire la Ague?, fat la fica or le fiche)^ originally 
prophvlactK m iharacter Suth gesture, directed towards an 
moff( nsiv( person, became an insult, and the word sycophant 
might imply one who insulted another by bringing a frivolous or 
malicious accusation against him According to S Reinach {Revue 
des eludes grecqueSy 1906, vol mx ), who draws special attention 
to the similar formation, hierophant, the sycophant was an 
offii lal connected with the cult of the Phytalidae, whose epony- 
rnus, Phy talus, was rewarded with a fig-tree by the wanderuig 
Demet* r in return for his hospitality The final act of the cult, 
the ‘ exaltation ” of the fig, with which Reinach compares the 
“ exaltation ” of the ear of corn by the hierophant at the 
Lleusinian mysteries, was performed by the sycophant 
Again, like the hierophant, the sycophant publicly pronounced 
the formula of exclusion of certain unworthy persons from the 
( clcbration of the mysteries of the fig As the cult of the 
Phyti'idac sank into insignifiiance beside the greater mysteries, 
the term sytophant survived in popular language in the 
sense of an informer or denouncer, whose charges deserved 
but little consideration L Shadwell suggests that the real 
meaning is “ fig-discoverer,” not “ fig-iniormer,” referring to 
the blackmailer who discovers the “ figs ” (that is, the nionev) 
of the rich man and forces him to hand it over b} the threat 
of bringing a criminal accusation against him It must be 
rcm( mbered that any Athenian citizen was at liberty to accuse 
another of a public offence, and the danger of such a privilege 
being abused is sufluiently obvious Ihc people naturally 
looked upon all persons of wealth and position with suspicion, 
and were ready to believe any charge brought against them 
Su< h prosec utious also put money into the pockets of the judges, 
and, il successful, into the public treasury In many cases the 
accused persons, in order to avoid the mdignitv of a pubhe 
trial bought off their accusers, who found m this a fniitful source 
ot revenue Certain legal remedies, intended to prevent the 
abuses of the system, undoubtedly existed Persons found 
guilty of bringing false charges, of blackmail, or of suborning false 
witnc '.cs, were liable to criminal prosecution by the state and 
a hn( on conviction Penalties were also inflicted if an accuser 
failed to carry the prosecution through or to obtain a fifth part 
of the votes But these remedies were rather simple deterrents, 
and instant es of informers being actually brought to Inal are 
rare Sy( ophants were an inseparable accompanimt nt of the 
demo< racy, and the profession, at least from a political point of 
view, was not regarded as m any way dishonourable The idea 
ot emoiiraging the citizens to assist in the detection of crime 
or treason against the state was commendable, it was not the 
use, but the abuse, of the privilege that was so injurious Allu- 
sions to the sycophants are frequent in Aristophanes and the 
Attic orators The ^vo^d is now generally used m the sense of 
a cringing flatterer of the great 

Set Mpk r and Schomann Det attische Process (ed J H Lipsius, 
1 8iS^-i 887), article by C 1 C, Kennedy and H Holden, in Smiths 
Dictionary of Antiquities (srd cd , 1891) 

SYDENHAM, CHARLES EDWARD POULETT-THOMSON, 

Tst Baron (1799-1841), British statesman, was bom on the 13th 
of September 1799, being the son of John Buncombe-Poulett- 
Thomson, a London merchant After some years spent in his 
father’s business m Russia and in London he was returned to 
the House of Commons for Dover in 1826 In 1830 he joined 
Lord Grey’s ministry as vice-president of the board of trade 
and treasurer of the naw A free-trader and an expert in 
financial matters he was elected M P for Manchester in 1832, 
a scat whic h he occupied for manv y ears He was continuoiisK 
occupied with negotiations affecting international commerce 
until 1839, when he accepted the governor-generalship of Canada, 
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where it fell to his lot to establish the union of Lpper and Lower 
Canada His Jvcrvices in establishing the Canadum constitution 
were recognized in 1840 by a K C B and a peerage He took 
the title ot Baron Sydenham of Sydenham in Kent and Toronto 
m Canada He died unmarrnd on the 4th of September 1841, 
when his peerage became extinct 

His Memoirs were published b> his brother, G J Poulett berope, 
in 1843 

SYDENHAM, THOMAS (1624-1689), English phy^sieum, was 
born on the loth of September 1624 at Wvnford Eagle in Dorset, 
where his father was a gentleman of properlv and good pedigree 
At the ag( of eighteen he was entered at Magdalen Hall, Oxford , 
after a short period his college studies appear to have been 
interrupted, and he served for a time as an officer in the arrm 
of the parliament He completed his Oxford course in 1648, 
graduating as bachelor of medicine, and about the same time 
he was elected a fellow of All Souls College It was not until 
nearly thirty years later (1676) that he graduated as M D not 
at Oxford, but at Pembroke Hall, Cambridge, where his eldest 
sun was then an undci graduate After 1648 he seems to hav^e 
spent some time studying medicine at Oxiord, but he was soon 
again engaged in military service, and in 1654 he received the 
sum of £600, as a result of a petition he adclre-'sed to Cromwell, 
setting forth that various arrears were due to two of his brothers 
who had been killed and that he himself had faithfully served 
the parliament with the loss of much blood In 1655 he resigned 
his fellowship at All Souls and married, and probably^ a few 
years later went to study medicine at Montpellier In 1663 he 
passed the examinations of the College of Physicians for their 
licence to practise m Westminster and 6 m round, but it is 
probable that he had been settled in London for some time before 
that This minimum qualification to practise was the single 
bond between Sydenham and the College of Physicians through- 
out the whole of his career He seems to have been distrusted 
bv some members of the faculty beeause he was an innovator 
and something of a plain-dealer In his letter to John Mapletoft 
he refers to a class of detractors ‘‘ qui vitio statim vertunt si 
quis novi aliquid, ab ilhs non prius dictum vcl etiam inauditum, 
m medium proferat ”, and in a letter to Robert Boyle, written 
the 3 ear beiore his death (and the only authentic specimen of 
his English composition that remains), he says, “ I have the 
happiness of curing my patients, at least of having it said eon- 
eeming me that few miscarrv under me, but [I] emnot brag 
of m) correspondency with some other of my faculty 
Though yet, in taken fire at my attempts to reduce pradice 
to a gre^ater easiness, plainness, and in the meantime letting the 
mountebank at Charing Cross pass unrailed at, they contradut 
themselves, and would make the world believe I mtiy prove 
more considerable than thev would have me” S\dcnhim 
attracted to him m warm friendship some of the most discriminat- 
ing men of his time, such as John Locke and Robert Bovle His 
first book, Methodus curandt febres, was published in 1666, 
a second edition, with an additional chapter on the plague, 
in 1668, and a third edition, much enlarged and bearing the 
better-known title of Observationes ntedicae, in 1676 His next 
publication was in 1680 in the form of two Epistolae re^pon- 
soriae, the one, “ On Epidemics,” addressed to Robert Bradv , 
rtgius professor of phvsic at Cambridge, and the other “ On 
the T ues venerea,” to Henr\^ Paman, public orator at Cambridge 
and Gresham professor in London In 1682 he issued another 
Dnserlatio epistolanSy on the treatment of confluent small-pox 
and on h)'steria, addressed to Dr William Cole of Worcester 
Ihe Tractatus de podagra et hydrope came out in 1683, and the 
Schedula momtoria de novae febtis tngressu in 1686 IIis last com- 
pleted work. Processus iniegrty is an outline sketch of pathologv 
and practice, twenty copies of it were printed m 1692, and, 
being a compendium, it has been more often republished both 
in England and in other countries than an) other of his writings 
separately A fragment on pulmonarv consumption w^us found 
among his papers His collected writings occupy about 600 
pigcs 8vo, m the Latin, though whether that or English was the 
language in which they were onginalK written is disputed 
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Hardly anything is known of Svdenham’s personal history 
in London He died in London on the 29th of December 1689, 
and was buried in the church of St James, Piccadilly, where 
a mural slab was put up bv the College of Physicians in 1810 
Although Sydeiihun was a highly succ(si»liil practitioner and 
saw, besides foreign repnnts, more than one new edition ol his 
various tractates cilhd for in his lift tunc, his lame as the lather 
of 1 nghsh medicine, or the English Hi}^]>ocratts, was dctulcdly 
postliiimous for a long time he w is htld in \agUL tstetm for the 
success of his cooling (or rathtr txjioctant) treatment of small pox 
for his laudanum (the first form of a tincture ot opium) , arul lor his 
advocacy ot tht use of PeruMau bark in quarbin agues Ihcic 
were, however, those among his contemporaries who understood 
something of Sydenham's importance in larger matters than details 
of treatment and pharmacy, chief among thim being the talented 
Richard Morton But the attitude of the acadenucal me<Iieme of 
the day is doubtle^ss indicated in Marbn Lister s use of the term 
‘ sectaries " for Sydenham and his admirers, « t a time (1694) when 
tile leader had been deed hvc years If there were any doubt 
that the opposition to him was quite other than political, it would 
be set at rest bv the te'stimony of Dr Andrew Brown, ^ who went 
from Scotland to inquire' into Sydenham’s practice and has inci- 
dent illy revejalcd what was commonly thought of it at tlie time, 
in his Vinduatofy Schedule concerning the New Cure of Feveis In 
the seTies of Harveian orations at the C ollege of Physiei vns Syden- 
ham is hrst mentioned in the oration of Dr John Arbuthnot (1727) 
w ho styles him ‘ acmulus Hippoeratis ” 11 Boerhaave, the Lcyeleii 

piofesvsor, was wont to speak of him m liis class (which had alwa' s 
some jiupils from England and Scotland) as ‘‘ Anghae lumen, artis 
Phoebum, veram Hippocratici viri speeiera ' A von Haller also 
marked one of the epochs in his scheme of medical progress with the 
name of Sydenham He is mdi ed famous because he inaugurated 
a new method anel a better ethics of piactice, tlu worth and diffusiv e 
mflu nee of which did not become obvious (except to those who 
were on the same line with himself, such as Meirton) until a good 
many years alterwards It remains to consider briefly what his 
innovations were 

First and foremost he did the best he could for his patients, an<l 
made as little as possible of the mysteries and traditional ilogmas 
of the craft All the stories told of him are characteristic C ilh d 
to a gentleman who had been subjected to the lowering treatment 
and hnding him m a pititul state of hysterical upset, he coiiccivkI 
that this was occasional p irtly by his long illness, partly by tin 
previous evacuations, and partly by emptiness I therefore orden 1 
him a roast thicken and a pint of canary” A gentleman of 
fortune who was a victim to hypochondria was at length told 
by Sydenham th it he could do no more for him, but that there 
was living at Inverness a certain Dr Robertson who had great 
skill in cases like his, the patient journeyed to Inverness full of 
hope, and, finding no doctor of the name there, came back to Lon lo.i 
full of rage, but cured wathal of his conqilamt Of a piece with 
this is his famous advice to Sir Richard Bkiekmore Whin Black- 
more first engaged in the study of ]>hysie he inquired of Dr Sy denh im 
what authors he shoiil 1 read, and was directed by that physicim to 
Don Quixote, ” which ” said h< ” is a very good book, I read it 
still ” There were cases, he tells us, m his practice where ” I have 
consulted my patient's safety and my own reputation most effectu- 
ally by domg nothing at all ’ It was in the treatment of smih 
pox that his startling innovations m that direction made most stir 
It would be a mistake, however, to suppose that Sydenham wrote 
no long prcscnptions, after the fashion of the time, or was entirely 
free from theoretical bias Doctrines of disease he had, as every 
pr^^etltloncr must have, but he was too much alive to the multi 
j)licity of new faets and to the infinite vanety of individual con 
stitutions to aim at symmetry in his theoretical views or at con- 
sistt ncy between his practice and his doctrines and his treatmi nt 
was what he found to answer best, whether it were stcundum arttm 
or not His fundamental idea was to take diseases as they pre- 
sented themselves in nature and to driw up a comphte put tun 
( Krankhi itsbild ” of the Germans) of the obicetive charactirs of 
each Most forms ot ill health, he insisted, had a definite typje, 
comparable to the types of animal ind vegetable speeus The con- 
formity of type in the symptoms and course of a malady was due 
to the uniformity of tlu cause The causes that he dwdt up)e)n 
were the ‘ evident and conjunct causes,” or, in other words, th( 
morbid phenomena the remote causes he thought it vain to seek 
after Acute diseases, such as fevers and inflammations, he regarde d 
as a whole some consul Aive ifle)rt or reaction of the organism to 
meet tlu blow of some injurious influence operating from without 
m this lie followed thi Hippwcratic teaching closely as well as the 
Hippocratic practice of watching and aiding the natural crises 
Clironic ihscasis, on the other hand, witc a depravetl state of the 
humours, mostly due to errors of diet and general manrurof life, foi 
which wc oiirs( Ives wco'c dirictb accountable Hence his famous 
iK turn acuto<i dico, qui ut pilnnmum Di urn habent authorem, 
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sicut chromci ipsos nos” Sy’denham's nosological metiiod is 
essentially the modern one, cMcp^t that it wauled tlu i lorbid 
anatomy pait, wliieh was first introduced mio the ” natural lustorv 
of disease ' by Morgagni marly a eentury later In both flipiart- 
ments of nosology, the acute and the chronic, Sydenham con- 
tributed largely to the natural history by his own aecuiate observa- 
tion and philosophical eoinpiarison of i a^c with case and typie w ith 
type Thct Observationis niedicae and tlu txx'-ct EpiMa lesponborta 
contain ivmlence ot a close study of the various feviis, fluxes and 
other acute maladies of London over a senes of years, their differ- 
ences from year to year and from season to season, together with 
references to the pirevaihng weathei — the whole body of observa- 
tions being used to illustrate tlu doctrine of the ” epidermic con- 
stitution of the year or season, which he consicUud to depend 
often upon insenitable telluric causes The typie of the aeute 
disease varied, he found, according to the year and se ison, and 
the light treatment could not be adopted until the type was known 
There had been nothing quite like this m inedieal literitiirf since 
the Hippocratic treatise, nepl iL 4 pwv, vBdrwv, t 6 ttuv and there are 
probably some germs of truth in it still uncle velopied, although the 
modern science of epidemiology has introduced a whole new set of 
considerations Among othei things Sydenham is credited with 
the first diagnosis of scarlatina and with the modern defimlion of 
choiea (m Sched monit) After smallpox, the diseases to which 
he rcfcjrs most arc hysteria and gout, his description of the litter 
(from the symjitoms in his own jieisoii) being one of tlie el issieal 
pieces of medical writing While Sydenham s natuial histoiy ” 
method has doubtless been the chief ground of his great ])Osl- 
humous fame, thire can be no question that another r< ason fc'r the 
admiration of posterity was that which is indicated by R G 
Latham, whtn he says, ” I believe that tiie moial eltnunt of a 
liberal and candid spirit went hand in hand with tlu mtellee^ual 
qualifications of obsc rv.ition, analysis and comp inson ” 

Among the livt s of Sydenham are one ( inonymous) bv Samuel 
Johnson m John Swans translation of his works (London, 1742), 
anotlier by C G Kuhn m his edition of his works (Leipzig, 1H27) ind 
a third by Dr R G Latham in liis transl ition of his works published 
in London by the Sydenham '•'oeuty in 1848 Sec alsi) Fre'l^nc 
Picard, Sydenham, sa vie, ses oeuvres (Pans, 1889), and J F Piviie 
I Sydenham (London, 1900) Dr John Blown s Locke and 
bydtnham,” in Horae suhsecivat (Edinburgh, 1858), is of tlu n itiire 
of eulogy Many collected editions of his woiks have Incii j ub- 
hshed as well as translations into English, German, Fu iieh and 
Italian Dr W A (jrccnhill s Latin text (London, 1844, Syd Soe ) 
is a model of editing and indexing Ihe most interesting summarv 
ot doctrine and jirictice by the' author himself is the mtiofluction 
to the 3rd edition of Ohservaiiones medicae (1^70) 

SYDENHAM, a large residential district in the south of 
London, Jbngland, partly within the metropolitan borougii of 
Levnsham {qv) The Crystal Palace {qv)\h in this district 
SYDNEY, the capital of New South Wales, Australia, m 
Cumberland county, on the east coast of the continent, situated 
on the south shore of Port Jaekson {q v ), in 33° 15' 44" S , 151® 
12' 23" E Jew capitals m the world can rival Sy dney in natural 
advantages and beauty of site It stands on undulating and 
easily drained ground, upon a bed of sandstone rock, on a 
peninsula jutting into one of the deepest, safest and mo^t 
beautiful harbours in the world, and in addition it lies m the 
centre of a great carboniferous area The metropolitan area of 
Sydney consists of a peninsula, about 13 m in length, hmg 
between the Parramatta and George’s rivers The sea frontage 
of this area stretches for 12 m from l le South Head of Port 
Jackson to the North Head of Botany Bay, it consists of bold 
cliffs alternating with bcaulTul beaches, of which some are 
connected with the city by tramway, and form favourite 
places of resort The city proper occupies two indented tongues 
of land, having a water frontage on Port Jackson, and extending 
from Rusheutter’s Bav on the east to Blackwattle Bay on the 
west, a distance of 8 m , nearly two miles of which is occupied 
bv the Domain and the botanical gardens Ihe business 
quarter is a limited area lying between Darling Harbour and the 
Domain The streets are irregular in width, some of them narrow 
and close together, while those leading down to Darling Harbour 
have a steep in( line Sydney has in consequence more than 
usually the appearance of an old-world town 
The mam street of the city, George Street, is 2 m long, 
running from north to south, it contains the town-hall, the post 
office and the Anglican cathedral The post office is a hand- 
some sandstone building in Renaissance style, it is colonnaded 
on two sides with polished granite columns and surmounted bv 
a clock tower, containing a peal of bells Ihe town-hall, a large 
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florid building of Classic order, stands on an eminence, and its 
dock tower forms a landmark, it contains the spacious Centennial 
Hall (commemorating the first Australian colonization here in 
1787), and has one of the finest organs in the world Opposite 
arc the Queen Victoria Markets, a striking Byzantine erection, 
capped by numerous turrets and domes Adjoining the town hall 
IS the Anglican cathedral of St Andrew, in the Perpendicular style, 
it has two towers at the west end and a low central tower above 
the intersection of the nave and transepts, with a very handsome 
chapter house Second in importance to George Street is Pitt 
Street, which runs parallel to it from the Circular Quay to the rail- 
way station, Macquarie Street nms alongside the Domain and 
contains a number of public buildings, including the treasury, the 
office of public work-i, the houses of parliament and the mmt 
In Bridge Street, behind the office of public works, are the ex- 
change and the crown lands office All these government offices 
are in classical style The Roman Catholic Cathedral of St 
Mary lies on the north-east side of Hyde Park, it is a splendid 
Gothic structure, the finest in Australia This cathedral has 
bi en twice destroyed by fire, and the existing building, from the 
designs of Mr W W Wardell, was consecrated in 1905 Govern- 
ment House, the residence of the governor-general, an excellent 
Tudor building erected m 1837, and several times enlarged, is 
delightfully situated m the Domain, overlooking Farm Cove 
The residence of the state governor is at Rose Bay, east of the 
cit) At the top of King Street there is a statue of Queen 
Victoria and close by a statue of Prince Albert, at the 
entrance to Hyde Park, in which the most elevated spot 
is occupied by a statue of Captain Cook The university 
stands in its own grounds on the site of Grose Farm, the 
scene of one of the earliest attempts at government farm- 
ing Like most of the buildings at Sydney, the university is 
built of the excellent sandstone from the quarries of Pyrmont, 
It is i5th-eentury Gothic in style and stands at the top of a 
gentle slope, surrounded by gardens Around it lie three Gothic 
colleges in the 14th-century st)de, affiliated to the university 
and known as St Paul’s, St John’s and St Andrew’s They are 
residential colleges belonging respectively to the Anglicans, 
Roman Catholics and Presbyterians The university provides 
instruction and grants degrees in arts, law, inedKine, science 
and engineering, instruction in thec)log\% however, is given, 
not by the university, but by the different affiliated colleges 
To compensate for the narrowness of its streets and its lack 
of fine promenades Sydney possesses a number of grand parks, 
surpassed in few other capitals Hyde Park is a plateau almost 
in the centre of the city, which in the early da>s of Sydnn was 
used as a race-course Adjoining are two smaller perks, Cook 
Park and Philip Park, while north of these stretches the 
Domain and the botanical gardens The Domain embraces 
138 acres, extending along one side of Woolloomooloo Bay and 
surrounding harm Cove, m which the warships belonging to 
the Australian station are usually amhored, in this charming 
expanse of park land are the governor’s residence and the 
National Art Gallery, which houses a splendid collection of 
pu turcs by modern artists, statuaiv , pottery and other objects 
of art The botanical gardens on the southern shores of Farm 
CcAt arc the finest in the Commonwealth and are distinguished 
for their immense collection of exotics On the south-east of 
the citv Ik Moore Park, 600 acres m extent, containing two 
fine cricket grounds and the show grounds of the agricultural 
society, and Centennial Park, formerly a water reserve of 768 
acres Adjoining Monro Park is the metropolitan race-coursc 
of Rand wick There arc numerous other and smaller parks, 

of which the chief arc Wentworth Paik laid out on the site 
of Black wattle Swamp, Prince Alfred Park, Belmore Park and 
Victoria Park adjoining the university grounds 
Sydney harbour is divided into a number of inlets by pro- 
jecting headlands The head of Woolloomooloo Bav, Sydney 
Cove, the shallow bay between Dawes and Millers Point, and 
Darling Harbour, are lined with wharves The Circular Quay 
at the head of Sydney Cove is 1300 ft long, and here all the 
great oce^n liners from Europe, Chinv and Japan are berthed. 


while to the great wharf in Woolloomooloo Bay, 3000 ft in length, 
the American liners and the majority of the small coasting 
vessels come to discharge their cargoes The whole of the eastern 
side of Darling Harbour is occupied by a succession of wharves 
and piers, there being in all 4000 ft of wharfage Connected 
with the main railway system of the colony is the Darling 
Harbour Wharf 1260 ft long and equipped with electric light, 
stationary and travellmg hydraulic cranes, machinery for meat 
freezmg, and large sheds for storing com and wool In addition 
to these there are wharves at Pyrmont and Blackwattle Bay, 
respectively 3500 ft and 1400 ft long These harbours on the 
eastern side of Sydney are mainly frequented by cargo boats 
trading in coal, corn, frozen meat, wool, hides and vanou'> ores 
The total length of quays and wharves belonging to the port 
amounts to some 23m The dock accommodation is extensive. 
On Cockatoo Island, a few miles west of the city, the government 
have two large dry docks, the Fitzroy dock, 450 ft long, and the 
Sutherland dock, 630 ft Mort’s doc k, another large dry dock, 
IS at Mort’s Bay, Balmain, while there are five floating docks 
with a combmed liftmg power of 3895 tons, and the three patent 
slips in Mort’s Bay can raise between them 3040 tons Prior to 
1899 the jurisdiction of the port was in the hands of a marine 
board, three members of which were elected by the shipping 
mterest, and the remaining four nominated by the government, 
but in that year the board was replaced by a smgle oflicial, 
known as the superintendent of the department of navigation 
and responsible to the colonial secretary 
Sydney has a great number of learned, educational and charit- 
able institutions, it possesses a Royal Society, a Lmnfean Society 
and a Geographical Society, a women’s college affiliated to the 
university, an astronomical observatory, a technical college, a 
school of art with library attached, a bacteriological institute 
at Rose Bay, a museum and a free public library Standing in 
the centre of a great coal-bearing basin, Sydney is naturally 
the seat of numerous manufactures, to the prosperity of which 
the abundance and cheapness of c oal has been highly conducive 
In addition to the mdustnes connected with the shipping, large 
numbers of hands are employed in the government railway 
works, where the locomotives and rolling stock used by the state 
railways are manufactured There arc several large tobacco 
factories, flour mills, boot factories, sugar refineries, tanneries, 
tallow works, meat-preserving, glue and kerosene oil fac,tones 
and soap works Clothing, carriages, pottery, glass, paper and 
furniture are made, and there are numerous minor mdustnes 
Sydney is governed municipally by a city council The gas and 
electric lighting is in the hands of pn\ate firms The adminis- 
tration of the park, the city improvements and the water and 
sewerage departments have been handed over to boards and 
trusts The control of the traffic is in the hands of the police, 
who, with the wharves and the tramways, are directed by the 
state government The whole district between Sydney and 
Parramatta on each side of the railway is practically one con- 
tinuous town, the more fashionable suburbs lying on the east 
of the city while the business extension is to the westward and 
the southern quarters are largely devoted to manufacturing 
The suburbs comprise the following dutinct municipalities, 
Alexandria, with a population in 3901 of 9341, Annandak, 
8349, Ashfield, 14,329, Balmain, 30,076, Bexley, 3079, Botan), 
^383, North Botan), 3772, Burwood, 7521, Camperdowm, 7931, 
Canterbury, 4226, Concord, 2818, Darlington, 3784, Drun>- 
moync, 4244, Enfield, 2497, Erskmeville, 6059, Glebe, 19,220, 
Hunter’s Hill, 4232, HursUillc, 4019, Kogarah, 3892, Lane 
Co\c, 1918, Leichhardt, 17,454, Manly, S035, Marrickville, 
18,775, Eastwood, 713, Mosman, 5691, Ntwtuwn, 22 398, 
North Sydney, 22,040, Paddmgton, 21 984, Petersham, 15,307, 
Randwick, 9753, Redfern, 24,219, Rotkdalc, 7S57, Ryde, 3222; 
St Peter’s, 5906, Vaucluse, 1152, W iterloo, 9609, Waverley, 
12,342, Willoughby, 6004, Woollahra, 12,351 These suburbs 
are connected with the city, some b\ railway, some by steam, 
cable and electric tramways, and olhtrs by ferry across Port 
Jackson The tramway system i^ eiwned by the goverrment 
There are numerous places cf resort for the citizens Many 
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of the bays m the harbour are largelv \ isited on Sundays and | 
holidays The most popular resorts are Manly Beach, Chowder 
Bay and WaUon’s Ba\ , in the harbour, Cabarita, on the Parra- 
matta river, Middle Harbour, and Coogee Ba^ and Bondi, on 
the ocean bcath, Botany, Lady Robinson’s Beach, Siindringham 
and Sans Souci on Botuns Bay Besides these there are two ! 
splendid nitiunal reserxes, an hour’s journey bv rail from | 
Sydney , viz National Park comprising an area of 36,810 acres, 
surrounding the picturesque bay of Port Hacking , and Kurrmgai j 
( base, with an area of 35,'?oo acres | 

Ihe two prmcipal cemeteiics are at Wa^ erlev and Rookwood 
ihe former is most picturesquely situated on the cliff overlooking 
the Pacific Ocean 

The climate of Svdnev is mild and equable, in summer sea 
breezes blow from the north-east, which, while they temper the j 
heat, make the air exceedingly humid, in winter the winds blow 
from the west and the climate is dn and bracing The mean 
average temperature is 63° Falir , and the ramfall 49 66 m 

The population has increased with marvellous rapidiU In 1 
1861 it was (citv and suburbs inclusive) 95,000, m 1881, 237,300, 
in 1891, 39c), 270, and in 1901, 487,900 The proportion of city 
dwellers to suburban is as follows in igoi — city, 112,137, 
suburbs, 369,693, total 487 900 The incorporated area of the 
metropolitan district is about 1 sq m , or 91,220 acres, so that 
the average density of population was 5 35 persons per acre, 
some of the more immediate suburbs being more densely popu- 
lated than the cilv itself 

SYDNEY, the chief town of Cape Breton count) , Nova Scotia, 
on a good harbour, the eastern terminus of the Intercolonial 
railway Pop (1891), 2427, (1901), 9900 Formerly a quiet ^ 
country town, it became between 1891 and 1901 the chief 
shipping port of the Dominion Coal Compan\ , and the site of the 
large works of the Dominion Iron and Steel Company On the 
opposite side of the harbour are the flourishing towns of North 
Sydney and of S^dne^ Mines It is the starting-point for the 
line of steamers to the Bras d’Or lakes, and a favourite summer 
resort 

SYENITE, a name first u>ed b\ Plinv to designate rocks of 
the same t\^pe as the hornblendic granite of Syene (Assouan) 
in Upper Egvpt, so extensi\ely used in ancient times for archi- 
tectural work and monuments Transferred by Werner to a rock 
of mi'^h the same appearance, though not identical m mineral- 
ogic al character with the Eg\ ptian granite, from the Plauenscher 
Grund near Dresden, it is now used as the group name 
of a class of holo-cr\ sUlline plutonic rocks composed essentially 
of an alkali felspar and a ferromagnesian mineral The stru( tuie 
and appearance are very much the same as that of a hornblendic 
granite from which it is difficult to distinguish these rocks in 
hand penmens The important difference, however, is the 
absenct or scarcity of quartz in the syenites Their essential 
components are orthoclase, often with some albite, and augite, 
hornh]( nde or biotite The orthoclase is white or pink, and 
forms nearly one half of the rock It may be veined with albite 
(microperthite) and ill crystals of plagiorlase (mostly andesine ' 
and oligoclase) often are present, usually having better crystal- | 
line forms than the potash felspar The prevalent hornblende ( 
is gnen, but brown hornblend'^ and dark blue hornblende, of 
strontr pleochroism, 0(cur in ome syenites which are ruh in • 


apatite, zircon, magnetite and p\ rites, quartz as above stated 
is rarely absent but should never be abundant, otherwise the 
rock becomes a granite Nepheline and sodalite occur only 
in those rocks which show transitions to the nepheline-syenites 

The structure of syenites is almost exactly the same as that of 
the granites varieties w ith porphyritic felspar arc known but none 
of tfust rocks are evenly granular Iho apatite, zircon and magne- 
tite cry stT.llizc first, and occur as binall well shaped cryst ils enclosed 
in the other minerals Sphene also is of early formation, then 
follow augite, biotite and hornblende, the pyroxene usually taking 
precedence, but regular intergrowths due to simultaneous crystalliza- 
tion of these thrie minerals are common The pHgioclase felspar 
succeeds the ferromagnesian nunerals, and the alkali felspar is last 
to crystallize with the exception of the small amount of cpiartz 
and of micropegmatite, if tlu se are present Exceptions to this rule 
occur, as for example when part of the soda lime felspar has sepa- 
rated out of the magma beloro the feme minerals have ceased to 
grow, and is consequently enclosed in them in ophitic fashion 
Some syenites have a fluxion or even “ augen ” structure, due to 
movements during consolidation , orbicular structure may ilso 
occur but IS very ran 

Although syenites are by no means common rocks and arc not 
of equal imnortance with granites and dioiites from a gwlogical 
standpoint tney t xhibit manv varieties which ire of interest Transi- 
tional forms between syenite and granite arc common as these rocks 
very frequently occur in the same mass and ran hardly be separated 
from one another m the field 1 hese syenites, comparatively rich 
m quartz, have been called syenite granites Many of the rocks 
known to the older geologists ind shown on the tarly maps as 

syenite " are of this type others are hornblendic graniti s in w Inch 
quartz is not abundant or conspicuous Another v inely of quai tz- 
syemte, very rich in pink ilkah felspar (microperthite), is known as 
nordmarkitc it occurs in Norway, Sweden and Scotland, and con- 
tains usually only a small amount of brown biotite and grim 
augite 

The more normal sv mites (with only small percentages of quartz) 
may be divided into augiU-, hornblenile- and biotiti syimtcs, 
ai cording to their prevalent feme mmtral, but usually the lock 
contains two or even three of the dark colouied bisilieates Augite- 
syonitcs occur in Saxony and m Norway In the latter country 
the most abundant type is laurvikitt These rocks may be rid or 
grey m colour and very largely consist of a prrthitic 01 erypto- 
pcrthitic alkali felspar having a beautiful shimmering dull metallic 
reflection or play of colours They art coarse grained rocks «iucl 
their great freshness and iridescent appiaranee when polislied 
make them favourite ornamental stones for fa(,adcs and pill irs 
Ihe large felspars have often an i longated elhptical form and art 
arranged in sub parallel fashion apparently by fluxion movements 
^uagtz IS usually absent and plagioelase is still more uncommon, 
but the occasional presence of nephehne and sodalite indicatis 
that these rocks arc connected with the nephelini syenites of the 
laurvikite type 1 he ferromagnesian minerals show a great varii ty 
and include diopsidt, acgirmc-augite, biotite, brown hornblende, 
hypersthene and ohvme Zircon is often abundant (zircon syenite) 
Rocks very similar to the laurvikitos of Norway an known in 
the Sawtooth Mountains of Texas These augite symitcs which 
have plagioelase and orthoclase felspar in nearly equal quantity 
are called iionzonitos Hornblende syenites are regardtd as 
being the typical membirs of the group, hence tlu best-known 
syenite, the original rock which Werner described, is of this kind 
they are not very common, but occur in Germany, Piedmont and 
other placi s, usually with hornbltnde granites and diorites Biotitc- 
syenites also are not frequent, being usually aeeompaniod by granites 
of which they represent modifications poor m i}uart/ Most of the 
rocks formerly known as mica-syenites are now grouped with the 
lamprophyres as minettcs The following analyse s show the chemical 
composition of a few of the principal types of syenite They are 
characterized by a moderate amount of sihea, rilativcly high 
alkalis (with potash usually preponderating) and alumina, wlule 
lime and magnesia arc more variable but never in gnat amount 
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alkali^ The augite is usually pale green and may be m perthilit 
Intel growth with the hombUnde The mica is always of brown 
colour, as muscovite is not known to occur in these rocks In I 
the all syenites dark green soda aiigites may be present, 
other syenites contain a violet augite which has the lamella 
structure of dialUge ' 

ITie accessory minerals include sph(*ne (very fre(juent), ! 


SYLBURG, FRIEDRICH (1536-1596), German classical 
scholar, son of a farmer, was born at Wetter near Marburg 
He studied at Marburg, Jena, Geneva, and, lastly, Pans, where 
his teacher was Henry Esticnne (Stephanas), to whose great 
Greek Thesaurus Sylburg afterwards made important contribu- 
tions Returning to Germany, he held educational posts at Neu- 
haus near Wormb and at Lich near Giessen, where he edited a 
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useful edition of the InsUtutiones in graecam Itnguam (1580) of 
Nicolaus Clenardus (Clcynaerts, 1495-1542) In 1583 he resigned 
his post at Lich and moved to Frankfort-on-the-Mam to act as 
corrector and editor of Greek texts for the enterprising publisher 
Johann Wechel To his Frankfort period belong the editions of 
Pausanias, Herodotus, Dionysius of Halicarnassus (one of his best 
pieces of work and highly praised by Niebuhr), Aristotle, the 
(keek and Latin sources for the history of the Roman emperors 
and the lUpl (rwra^tm of Apollonius Dvseolus In 1591 
he removed to Heidelberg, where he became librarian to the 
elector palatine The Wechel series was continued by Hierony- 
mus Commelinus of Heidelberg, for whom Sylburg edited 
Clement of Alexander, Justin Martyr, the Etymologtcum magnum, 
the Senptores de re rustica, the Greek gnomic poets, Xenophon, 
Nonnus and other works All Sylburg’s editions show great 
critical power and indefatigable industry He died on the 
17th of February 1596, a victim of over-work 

See F Koldcwey, m Allgemetne deutsche Btographte, K W Justi, 
m Strieder's Hesstsche Gelehrien-Geschtchte, xvui (Marburg, 1819), 
C Bursian, Geschtchte der clas^ischen Philologte tn Deutschland 
(188^), J E Sandys, Hist of Class Schol , 11 (1908), p 270 

SYLHET, a town and district of British India, in the Surma 
valley division of Eastern Bengal and Assam The town is on 
the right bank of the river Surma, on rising ground, embowered 
in groves Pop (1901), 13,893 There are manufactures of 
mats, carved ivory and shells, and furniture There is an 
unaided college, founded in 1892, which is mainly supported by 
a native gentleman There are two dispensaries and an 
English church The great earthquake of the 12th of June 
1897 destroyed every substantial building, but caused very 
little loss of life Sylhet is the largest town in Assam, but is 
steadily decaying, being 30 m from a railway and inaccessible 
to steamers during the dry season 

The District of Sylhet has an area of 5388 sq m It 
consists of the lower valley of the Surma or Barak river, and for 
the most part is a uniform level broken only by scattered clusters 
of sandy hillocks called hlds, and intersected by a network of 
rivers and drainage channels It is a broad and densely- 
cultivated plain, except m the extreme north, where the enormous 
rainfall converts many square miles of land into one huge lake 
during the rams, and in the south, where eight low ranges of 
hills, spurs of the Tippera mountains, run out into the plain, 
the highest range being about 1500 ft above sea-level There 
IS also a small detached group in the centre of the district called 
the Ita hills The district is watered by the branches of the 
Surma (g v ), which are navigable by large boats, and support 
a busy traffic The climate is extremely damp and the rainfall 
IS heavy, reaching an annual average of over 150 in , the ramy 
season generally lasts from April to October 

In 1901 the population was 2,241,848, showing an increase 
of 4 % in the decade More than half are Mahommedans Tea 
cultivation is a flourishing industry in the southern hills The 
Assam-Bengal railway crosses the district, but trade is still 
largely river-borne Great damage was done by the earthquake 
of June 1897, which was followed by an outbreak of malarial 
fever 

Sylhet passed into the hands of the British in 176s, with the 
rest of Bengal, of which it formed an integral part until 1874, 
being included in the Dacca division In that year it was 
annexed, together with the adjoining district of Cachar, to the 
chief-commissionership of Assam which was amalgamated with 
eastern Bengal in 1905 

See Sylhet District Gazetteer (Calcutt i 1005) 

SYLLABUS (from Gr (rvXXafifidveLv, to take together, cf 
“ syllable ”), literally something taken together, a collection 
(Late Lat syllabus), hence a compendium, table or abstract 
giving the heads, outline or scheme of a course of lectures, 
teaching, &c The word in the sense of a list or catalogue, is 
used of a collection of eighty condemned propositions, addressed 
l^y order of Pius IX to all the Catholic episcopate, under 
the date of the 8th of December 1864 The official title is 
“ A collection {syllabus) contaming the principal errors of our 
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times as noted in the Allocutions, Encvchrals and other Apostolic 
Letters of our Holy Father Pope Pius IX ” This collection 
has a rather curious history As early as 1849, the council 
of Spoleto asked the pope for a collective condemnation of all 
errors concerning the Church, her authority and property 
In 1851 the Cmltd cattohea proposed that this should be drawn 
up m connexion with the definition of the Immaculate Concep- 
tion of Mary In 1852 (Ordinal Fomari wrote by order of 
the pope to a certain number of bishops and laymen asking for 
their assistance in the study of the errors most prevalent in 
modem society The answers are unknown, but after the 
definition of the Immaculate Conception (December 8, 1854), the 
commission of theologians charged with the preparatory investi- 
gations was entrusted with the further mission of studying 
modem errors For six years it gave no outward signs of 
activity, but in i860 Mgr Gerbet, bishop of Perpignan, pub- 
lished his Instruction pastorale sur diver ses erreurs du temps 
present, m it he enumerated 85 erroneous propositions, grouped 
under eleven heads Pius IX was much impressed by this 
work, he had it printed, and communicated it to the commission, 
to which he added a few new members, desiring them to take it 
as a fresh basis for their researches In i86i the commission had 
various meetings, at which the principal propositions were 
chosen and formulated m Latin, and the theological censure 
which they incurred applied to them The result was a collection 
first of 70, and later of 61 propositions, of which only 27 have the 
note haerettca. Mgr GerbeCs divisions, and frequently his text, 
are adhered to This Syllabus, which was excellently drawn 
up, was not promulgated, owing to an mdiscretion On the 
occasion of the festivals of the canonization of the Japanese 
martyrs, Pius IX had gathered around him three hundred 
bishops from all parts of the world, he had the projected 
syllabus communicated to each of them, under the seal of secrecy 
for the purpose of asking their opinion on it, each bishop was 
also, still under the seal of secrecy, empowered to consult a 
theologian selected by himself But m October 1862 the 
Turin Medtaiore published the catalogue in full, and Mgr 
Bourget, bishop of Montreal, thinking that it had been published 
in Rome, officiall) promulgated it for his diocese in December 
1863 Pius IX then modified his plans a new commission 
was appointed to extract from the Allocutions, Encyclicals and 
papal Letters the chief errors dealt with m them This work 
lasted about a year, the result of it was the Syllabus, m eighty 
propositions, arranged under the distinct heads , the propositions 
are not accompanied by any thtological censure, but simplv 
by a reference to the Allocution, Enc} clical or Letter from whn h 
each had been more or less textually extracted This was 
addressed to the episcopate together with a letter from dardmal 
Antonelli, and dated the 8th of December 1864, the same date 
as the Encyclical Quanta cur a, from which, however, it remains 
quite distinct Its publication aroused the most violent polemics, 
what was then called the Ultramontane party was loud in its 
praise, while the liberals treated it as a declaration of war made 
by the Church on modem society and civilization Napoleon 
III *s government forbade its publication, and suspended the 
newspaper VUntvers for having published it Controversies 
were equally numerous as to the theological value of the Sylla- 
bus Most Catholics saw in it as many infallible definitions as 
condemned propositions, others observed that the pope had 
neither personally signed nor promulgated the collection, but 
had intentionally separated it from the Encyclical by sending it 
merely under cover of a letter from his secretary of state, they 
said that it was hastily, and sometimes unfortunately drawn up 
(cf prop 61), they saw in it an act of the pontifical authority, 
but without any of the marks required in the case of dogmatic 
definitions; they concluded, therefore, that each proposition 
was to be appreciated separatelv, and in consequence that each 
was open to theological comment That such is the true view 
IS proved by the fact that Rome never censured the theologians 
who, like Newman, took up this position 
The errors enumerated in the Sj llabus are grouped under the 
ten following heads (i) Pantheism, naturalism and absolute 
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rationalism; (2) Moderate rationalism; (3) Indifferentism, lati- | contain one common term and one other term each In the 
tudinananism , (4) Sonahsm, communism, secret societies, Bible j conclusion the middle term disappears and the other two are 
societies, clerico-liberal societies, (5) Errors regarding the Church brought together* The premises are assumed whether true 
and her Tights, (6) Errors regarding civil society both in itself or false, the conclusion follows necessarily If the premises are 
and in its relations with the Church , (7) Errors regarding 1 true, the conclusion must be true if they are false tlie great 
Chnstian and natural morality , (8) Errors regarding Christian ' probability is that the conclusion is false The predicate of the 
marriage, (9) Errors cont'erning the temporal power of the pope, j conclusion is called the ma^or term, the subject the mtfjor term, 
(10) Errors relative to modem Liberalism It was paragraphs j the term which is common to the premises and disappears in 
6 and 10 which especially gave rise to discussion In reality, 1 the conclusion is the mtddU term Hence the premise which 


however, the Syllabus did not contain a new doctrine the 
Church was defending her traditional doctrine against the 
progressive invasion of what were called modem ideas of 
{liberty, t e the independence of religious authont> shown by 
secular societies, liberty of conscience, equality of all religious 
(onfcssions before the state, &c She upheld her theoretical 
position as in the time of Philip the Fair or of the Reformation, 
and the Syllabus goes no further in this, respect than the En- 
cyclical Quanta cura of the same date, or that of Gregory XVI , 
\Itrart vos, of the 15th of August 1832 But the unusual f<Mrm 
of the document should be considered • instead of an exposition 
of doctrine it enumerates the errors in the form of bare proposi- 
tions, without any qualification, and with no variation m the 
degree of condemnation, the result being that man} people 
on both sides were misled 

The name Syllabus has sometimes also been given to the 
collection of 65 “ modernist ** propositions condemned by the 
decree Lamentabtli of the Holy Office, dated the 3rd of Jul} | 
1907 , but this name is in nowise official 

Bibliography — ^The documents from which the proposibons 
of the Syllabus were borro\%od have been collected together in the 
Rectml des allocutions constsiortaUSt &c , ctUes dans Vencycltque et 
le syllabus (Pans, 1865) For the history of the Syllabus P 
Hourat, Le Syllabus, itude documeniaire (Pans, 1904) and P 
Rinaldi, II V^ore del sxllabo (Rome, 1B88) For its tiieological 
v'alue Newman, A heUer Addressed to hts Grace the Duke of Norfolk 
(London, 1875), P Viollet, VlnfalhbxUU du pape et le syllabwi 
(Pans, 1904) , L Choupm, Valeur des dictstons doctrmales et dts 
ciphnatres du Satni St^ge (Pans, 1907) See also Mgr Dupanloup, 
La Convention du is septembre et Vencycltque du 8 d^mbre (Pans, 
1865), and for the opposite view, see Trarieux, Le Syllabus et la 
declaration des droits de V Homme (Pans, 1902) (A Bo*) 

SYLLOGISM (Gr ovXXoyur/Ji^, from ervV, and Aoyos, an 
argument resulting from combination, i e of premises), m logic, 
an argument consisting of premises and a conclusion Aris- 
totle’s definition is (Anal Pr a i 24 b 18, cf Top a 1 100 
a 25) <rvXXoyicr/ios cori Aoyos ir w rc^crrwp rtVwv ertpovri ruiv 
KtifJAVwv k( avdytcris ry ravra cimc, ** a syllogism 

IS an argument m whith, certam things being posited (the 
premises), somethmg other than the premises necessarily 
results from their being true ” This definition, though it 
contains the really important facts, is too wide m two 
respects, (i) Aristotle himself and subsequent logicians restrict 
the term to arguments in which there are but two premises 
(2) In point of fact, all logicians further confine the syllogism 
to arguments m whicdi the terms are related as subject and 
predicate(or attnbute in the widest sense) A fortiori arguments 
for example, wherein relations of quantit) are brought together, 
though syllogistic in type, are generally excluded Owing 
largely to the simj^iat} and symmetry of the syllop;ism it 
has been a commonplace of logic to make the syllogistic form 
the type of all thought Modern logic lans (cf , especialh F H 
Bradley m his Logic) have, however, shown that m practice its 
importance is greatl} exaggerated 

A^ The Deductive Syllogism — ^This argument is the simplest 
form of “ mediate ” inference, i f an argument m which two 
terms are brought into a necessary relation by the aid of a 
“ middle ” term which serves as a bridge It requires, therefore, 
t^o propositions known as premises^ (also spelled premisses, 
as being more in accordance with the Lat praemtssae \fro~ 
posttumes sententtae]y things put or posited m advam e) which 

^ Aristotle xporda^ets, ongiiiaUy translated propostttones , prae- 
mi^sae dates from 12th century Latin translations of Arabic versions 
of Anstotle. The term premises" (a house, &c) is denved 
loosely from the legal phase denoting that which has already been 
inentionod tn a document and fs etvnjologically the aatno 


I contains the major premise is called the major premise that 
j which contains the minor, the minor premise, The form of the 
I syllogism IS therefore — 

A IS B Major premise 

C IS A Minor „ 

C IS B Conclusion 

Syllogisms differ in (a) “ figure ” and (^) “ mood ” (a) 
Difference of figure depends on the order of the terms in the 
premises The above is the scheme of figure I If the middle 
term is the predicate in both premises, the syllogism is in 
figure II , if the subject in both, figure III TTiese are the only 
figures recognized by Aristotle, though he points out that 
the premises m figure I ‘may justify a conclusion in which the 
predicate is not, as normally, the major term, but the minor 
This possibility, according to Averroes, led to the adoption bv 
the physician Galen of the so-called fourth figure, in which the 
; middle term is predicate of the major and subject of the minor 
This, however, destroys the appropriateness of the phrases 
major and minor term, which are specially chosen liecause m 
fact the major term, does imply the more comprehensive notion 
The conclusion is an artifiaal proposition which would be stated 
naturally m the converse 

b The distinction of moods is according to the quantity or 
quality of the propositions of the syllogism (universal, particular, 
affirmative, negative, m all the possible combinations) So 
far as mere form goes, each mood may occur in ever}' figure, 
though m many cases the conclusion apparently yielded from 
the premises is invalid A simple calculation shows that 
formally there are 64 possible moods Investigation shows 
that of these nineteen ^ only are valid, and rules have been 
formillated which give the reasons for the invalidity of the 
remaining 45 

The rules which govern syllogistic arguments thus described 
are — 

I A syllogism must contain three and three terms onJ\ 
(a) Four terms would mean the absence of any connecting 
link (b) If the middle term is ambiguous there are reallv 
four not three terms The violation of (a) is the fallac} 
“ Quaternio termmorum”, of (b) “ambiguous middle” 

II The middle term must be distributed in one premise at 
least, ^ ^ it must be taken universally, as including all the 
particulars over whuh it extends (see Extension) Violation 
of this IS the fallacy of “ undistributed middle ” 

ill No inference can be made from two negative premises 

IV If cither premise is negative, the conclusion is negative 

V The conclusion cannot be negative, if both premises are 
affirmative 

VI No term may be distributed in this conclusion which was 
not distributed in the premise in which it occurs Violation of 
this rule is called an “ illiat process of the major (or the minor) 
term ” 

vii From two particular premises nothing can be inferred.^ 

viii If either premise is particular, the conclusion must be 
particular ^ 

^ The following mnemonic hexameter verses are generally given 
(first apparently m Aldrich's Artis logteae rudtmenta) to aid in 
lememTOnng these moods The vowels in the words. A, E, I, O, 
show the quantity and quality of the premises — 

Barbara Celarent Darn Ferioque pnons, 

Cesarc Camestres Fcstino Baroco secundf, 

Tertia Darapti Disamis Datisi Felapton 
Bocardo Fensem habet quarta insuper addit 
Bramantip Camenes Dunans Ftsapo Presison 
latter aro corollanes of previous rules. 
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The general criticism of the syllogism as a means of discovering 
truth IS that it is a peittio prtnctpu, or begging of the question 
This accusation is based to some extent on the Aristotelian 
“ Dictum de omni et nullo ” {Anal Pn a 1 24, b 26-30), 
generally stated as “ That which is affirmed or denied of an> 
whole may be affirmed or denied of anything contained within 
(or * any part of ’) that whole ” To take a concrete instance 
of a valid mood all men are mortal, all Frenchmen arc men, 
therefore all Frenchmen are mortal (the mood Barbara) It is 
argued that either there is here no real discovery {t e new truth) 
or the major premise is improperly used (begs the question) 
inasmuch as unless we knew that all Frenchmen are mortal 
we could not state that all men are mortal The problem raised 
IS a real one, and has been discussed by all logicians, from the 
time of Mill especially In brief, the solution depends upon the 
view we take of the major premise, “ all men are mortal ” If 
that judgment is taken as a mere enumeration of particulars, 
I e in extension, as meaning that all men have been investigated 
and found to be mortal, clearly it could not be used to make the 
new discovery that a particular group of men are mortal, the 
syllogism so understood is a pettho prtnctptt If, however, we 
take the true view of the major premise, namely, that it is not 
a mere summary of observed particulars but the enunciation 
of a necessary connexion between two concepts or universals, 
then the conclusion assumes a different character The “ whole” 
{omne) of the dictum, the major term, ceases to be taken in 
extension, and becomes intensive or connotative, and the infer- 
ence consists in subsuming the minor under (bringing it into 
connexion wuth) the major This is the true view of the S( lentific 
or inductive umve'-sal (as opposed to that of nominalism or pure 
empiricism) It remains true that in fact the conclusion is 
contained m the premises —this is essential to the validity of 
the syllogism — but the inference is a real one because it brings 
out and shows the necessity of a conclusion which was not before 
in our minds 

Hypothetical and Disjunctive Syllogisms — The term syllogism 
has been extended to cover certain forms of ratiocination ^^hlch 
are not based on categorical propositions The jiropricty of this 
extended use is open to qiustion and is domed by some logicians 

a Hypothetical Syllogisms ’ are those in which one premise 

a hypothetical proposition, the other a categorical Two forms 
are possible — (1 ) modus ponens (which establishes the consequent 
‘'Ct down in the major premise) if A is B,it is C (or C is D), A i'* 
B therefore A is C (or C is D), and (u ) modus iolUns (which dis- 
proves the antecedent) if A is B, it is C (or C is D) , A is not C 
(or C is not D) , therefon it is not B (or \ is not B) In (i ) a vali I 
conclusion follov^s from the affirmation of the antecedent in 
(11) from dtnving the consequent, but in neither case conversely 
The distinction is of greattr importance than would appear when 
one realizes how obvious the facts really arc, and in practice it 
happens friquently that speakers claim with success to disprove 
a proposition by disproving the fact alleged m support of it, or 
to cstabhsh a h5q)othesis by showing that facts agree with its 
consequences 

b Disjunctive “ Syllogisms " are those in which one premise is 
a disjunctive proposition, the other a categorical proposition which 
states or denu s one of the two alternatives set forth Again two 
forms occur (i ) modus ponendo tollens, which by tho affirmation 
of one alternative denies tlie other (A is either B or C, A is B 
therefore it is not C or either A is B, or C is D, A is B, therefore 
C IS not D Of either A or B is C, \ is C, therefore B is not C), 
(11 ) modus tollendo ponens, which by the denial of the one estabhshes 
the validity of the other alternativ e (A is either B or C, A is not B, 
therefore it is C or either A or B is C , A is not C , therefore B is 
C or either A is B, or C is D A is not B, therefore C is D) The 
validity of such arguments depends upon the sense m which we 
understand the disjunctive proposition we must assume that the 
altornativts are mutually exclusive ' 

Sorties — Finally it is necassary to mention a complex syllogistic 
argument known as the Sorties (or <rwp 6 s, heap) It has been de- 
fined as a syllogism in figure I (see above) naving maqy middle 
terms it IS really a senes of syllogisms (a polysyllogism), each one 
proving a premise of another, the intermediate conclusions being 
suppressed Its form is A is B, B is C, C is D Y is Z, there- 

fore A IS Z Each syllogism of the senes is called a “ prosy llopsm * 
in rcl itioD to the one that succeeds, and an “ cpisyllogism ** in 

' For a dilemma which includes both hypothetical and dis- 
junctive reasonmg see Dilemma 

- Where one premise of a prosvllogism is omitted (see Enthy- 
mime), this argimcnt is sometimes called an “ epicheirema ** 


relation to its predecessors Resolution of the sontes into its con- 
stituent elements gives the rules (a) that no x>remise except tho fir-^t 
may be particular, and (3) that no premise except the last tnaj Ihj 
negative 

B The Inductive Syllogism, hke the deductive, is first 
systematized by Aristotle, who described it as o cf hrayory^^i 
(TvKkoyKTfwq Unlike the deductive it consists in establishing a 
conclusion from particular premises, t e of referring the major 
term to the middle by means of the minor The form is ^^A B C D 
&c , are P, A B C D are all M , thus all M are P ” This so-called 
syllogism has been much criticized by modern logicians on 
various grounds (see Logic) 

Discussions of the syllogism will be founfl m all textbooks on 
Logic, and the more elaborate syllogistic forms are discussed m th( 
article Logic 

SYLPH, an imaginary spirit of the air, according to Paracel 
sus, the first modern writer who uses the woid, an air-elemental, 
coming between material and immaterial beings In current 
usage, the term is applied to a feminine spirit or fairy, and ls 
often used in a figurative sense of a graceful, slender girl or 
y oung woman The form of the word points to a Greek origin, 
and Aristotle’s a kind of beetle {Hist antm 8 17 8), 

has usualK been taken as the source Similarly, the earth- 
clementals or earth-spin Is were in Paracelsus’s nomenclature, 
** gnomes ” (Gr yvw/xr;, intelligence, ytyvuio’xctv, to know), as 
being the spirits that gave the secrets of the earth to mortals 
Littr6, however, takes the vord to be Old Celtic, and meaning 
“ genius,” and states that it occurs in such forms as sidfi, sylfi, 
&( , m inscriptions, or latinized as sulevae or sulevtae 

SYLT (piobably from the 0 Fns Stlendt, te sealand), the 
largest Cicrman island m the North Sea, being about 38 sq m 
m area and nearly 23 m long It is, howwer, very narrow, 
being generally about half a mile m width, except m the middle, 
where it sends out a peninsula to the east 7 m across It belongs 
to the Prussian province of Schleswig-Holstein, and lies from 
7 to 12 m from the Sc leswig coast The central peninsula 
contains some marshland and moorland pasture, on which a few 
thousand sheep graze, but the rest of the island consists merely 
of dunes or sandhills These attain at places a height of from 
100 to 150 ft, and are continually shifting to the westward 
The inhabitants (3500) are of Frisian origin, and the official 
language is German, though in the extreme north of the island, 
known as List, Danish is spoken Their occupations are fishing, 
ov ster-dredging, seafaring and wild-duck catching The chief 
places are Keitum, Tinnum, Morsum, Rantum and Westerland 
Westerland, one of the most frequented sea-bathing places of 
Germany , lies on the west side of the island, separated from the 
sea, which is seldom perfectly calm, by a chain of sand dunes, 
across which board walks lead to the beach The island is 
reached b\ a regular steamboat service from Hon er on the main- 
land to Munkmarsch, which is connected b) a steam tram with 
W^’csterland Another line of steamers runs from Hambuig to 
Sylt via Heligoland During the Danish War of 1864, after 
suffering severely at the hands of the Danes, the island was 
occupied by the Prussians on the 13th of July (see Frisian 
Islands) 

Stc P Kniith, Bofamsche Wanderungen auf der Insel Sylt 
(Tondem, 1890) C P Hansen, Das Nardseehad Westerland auf 
Sylt (Garding i8qi) Mevn, C^ologtsche Beschretbung der Insel 
Sylt (Berlin, 1870), and Kepp, Wegwetser auf Sylt (Tondern, 1885) 

SYLVANITE, a mineral consisting of gold and silver tellunde, 
AuAgTe4, containing gold 242 rnd silver 133 
portant ore of gold Crystals are monodinic and often very 
rich in faces , they are frequentlv twinned, giving rise to branch- 
ing forms resembling written characters, on this account the 
mineral was early known as “ graphic gold ” or “ graphic 
tellurium” (Crer Schrtfterz) It was also known as white 
gold,” the colour being tm-white with a brilliant metallic lustre 
The hardness is 2 and the specific gravitv 82 It occurs with 
native gold in veins traversing porphvry at Offcnb 4 nya and 
Nagv^iig near D 4 va in Transylvania (from which country it takes 
Its name); also at several places in Boulder county, Colorado, 
and at Kalgoorhe m Western Australia Sylvanite mav be 
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readily distinguished from calavente (AuTe^) by its perfect 
cleavage m one direction (parallel to the plane of symmetry), 
but in this character it resembles the very rare orthorhombic 
mineral krennente ([Au, Ag]Te ,) (L J S ) 

SYLVESTER, JAMES JOSEPH (1814-1S97) English mathe- 
matician, was born in London on the 3rd ot September 1814 
He went to st hool first at llighgate and then at Liverpool, and 
in 1831 entered St John s College, Cambridge In his Tripos 
examination, which through illness he vvas prevented from taking 
till 1837, he vas placed as second wrangler, but being a Jew and 
unwilling to sign the Thirty-nine Articles, he could not compete 
for one ot the Smithes piizes and was ineligible for a fellowship, 
nor could he even take a degree this last, however, he obtained 
at Trinity College, Dublin, where religious restrictions were no 
longer in force After leaving Cambridge he was appointed 
to the chair of natural philosophy at University College, London, 
where his friend A De Morgan was one of his colleagues, but 
he resigned in 1840 in order to become professor of mathematics 
in the university of Virginia There, however, he remained only 
SIX months, for certain views on slavery, strongly held and 
injudiciously expressed, entailed unpleasant consequences, and 
necessitated his return to England, where he obtained m 1844 
the post of actuary to the Legal and Equitable Life Assurance 
Company In the course of the ensuing ten years he published 
a large amount of original work, much of it dealing with the 
theory of invariants, which marked him as one of the foremost 
mathematicians of the time But he failed to obtain either of 
two posts — the professorships of mathematics at the Royal 
Military Academv and of geometry in Gresham College — for 
which he applied in 1854, though he was elected to the former in 
the following year on the death of his successful competitor 
At Woolwich he remamed until 1870, and although he was not 
a great success as an elementary teacher, that period of his life 
was very rich in mathematical work, which included remarkable 
advances m the theory of the partition of numbers and further 
contributions to that of invariants, together with an important 
research which yielded a proof, hitherto lacking, of Newton’s 
rule for the discovery of imaginary roots for algebraical equations 
up to and including the fifth degree In 1874 he produced 
several papers suggested by A Peaucellier’s discovery of the 
straight line link motion associated with his name, and he also 
invented the skew picntagraph Three years later he was 
appointed professor of mathematics in the Johns Hopkins Uni- 
versity, Baltimore, stipulating for an annual salary of ¥5000, 
to be paid in gold At Baltimore he gave an enormous impetus 
to the study of the higher mathematics in America, and during 
the time he was there he contributed to the American Journal 
of MaihemaXteSj of which he was the first editor, no less than 
thirty papers, some of great length, dealing mainly with 
modern algebra, the theory of numbers, theory of partitions 
and universal algebra In 1883 he was chosen to succeed Henry 
Smith m the Savilian chair of geometry at Oxford, and there he 
produced his theory of reciprocants, largely by the aid of his 
“ method of infinitesimal variation ” In 1893 health 

and failing eyesight obliged him to give up the active duties of 
his chair, and a deputy profe ssor being appointed, he went to 
live in Ixindon, where he died on the 15th of March 1897 
Sylvester’s work suffered from a certain lack of steadiness and 
method in his character For long periods he was mathemati- 
cally unproductive, but then sudden inspiration would come 
upon him and his ideas and theories poured forth far more quickly 
than he could record them All the same his output of work 
was as large as it was valuable The scope of his researches was 
described by Arthur Cayley, his friend and fellow-worker, 
in the following words “ Ihey relate chiefly to finite analysis, 
and cover by their subjects a large part of it — ^algebra, deter- 
minants, elimination, the theory of equations, partitions, tactic, 
the theory of forms, matrices, rec iprcxants, the Hamiltonian 
numbers, &c , analytical and pure geometry^ occupy a less 
prominent position , and mechanics, opti< s and astronomy are 
not absent Sylvester was a good linguist, and a diligent com- 
post r of verse, both m English and Latin, but the opinion he 


cherished that his poems were on » icvei with his mathematical 
achievements has not met w ith general acceptance 

The first volume of his Collected Mathematical Papers^ edited by 
H F Baker, appeared in 1904 

SYLVESTER, JOSHUA (1563-1618), English poet, the son of 
a Kentish clothier, was born m 1563 In his tenth year he was 
sent to school at Southampton, where he gained a knowledge of 
French After about three years at school he appears to have 
been put to business, and m 1591 the title-page of his Fury states 
that he wa*' in the service of the Merchant Adventurers’ Company 
He was for a short time a land steward, and in 1606 Prince 
Henry gave him a small pension as a kind of court poet In 
1613 he obtained a position as secretary to the Merchant Adven- 
turers He was stationed at Middelburg, in the Low Countries, 
where he died on the 28th of September i6i8 He translated 
into English heroic couplets the scriptural epic of Guillaume 
du Bartas His Essay of the Second Week was published in 1598, 
and in 1604 The Divine Weeks of the World's Birth The ornate 
style of the original offered no difficulty to Sylvester, who was 
himself a disciple of the Euphuists and added many adomirents 
of his own invention The Sepmatnes of Du Bartas appealed 
most to his English and German ».o-religionists, and the trans- 
lation was immensely popular It has often been suggested that 
Milton owed something in the conception of Paradise Lost to 
Sy Ivester’s translation His popularity ceased with the Restora- 
tion, and Dryclen called his verse “ abominable fustian ” 

Hii works were reprinted by Dr A B C^rosart (1880) m the 
‘ Chertsty Worthies Library " See also C Dunstcr's Considerations 
on Milton s carh Reading (1800) 

SYLVITE, a mineral consisting of potassium chloride (KCl), 
first observed in 1823, as an encrustation on Vesuvian lava 
Well-formed cry stals were subsequently found in the salt deposits 
of Stassfurt in Prussia and Kalusz m Austrian Galicia It 
crystallizes m the i ubic system with the form of cubes and cubo- 
octahedra and possesses perfect ileavages parallel to the faces 
of the cube Although the cry^^tals an very^ similar m appear- 
ance to crystals of (ommon salt, they are proved by etching 
experiments to possess a different degree of symmetry, namely 
plagihcdral-cubu, there being no planes of symmetry but the 
full niir iber of axes of sy mmetry Crystals are colourless 
(sometimes bright blue) and transparent, the hardness is 2 and 
the spec ific gravity i 98 Like salt, it is highly diathermanous 
The name sylvite or sylvme is from the old pharmaceutical 
name, sal digestivus sylvii, for this salt (L J S ) 

SYMBOL (Gr o-v^i^oXov, a sign), the term given to a visible 
object representing to the mind the semblance of something 
which IS not shown but realized by association with it This 
IS conveyed by the ideas usually associated with the symbol, 
thus the palm branc h is the symbol of victory and the anchor 
of hope Much of early Christian symbolism owes its origin 
to pagan sources, the interpretations of the symbols having a 
different meaning, thus “ the Good Shepherd with the lamb ” 
IS thought by some to have been derived from the figure of 
Hermes (Menury) carrying the goat to sacrifice, and “ Orpheus 
(harming the wild beasts,” which, when painted in the cata- 
combs, was probably intended as the representation of a type 
of Christ One of the earliest symbols of the Saviour, the fch, 
was derived from an acn'ostic of the Greek word 
component letters of which were the initials of the five words 
*l 7 f(rQv^ XpMrT()s, Oeov Yt<>s, Sum/p, Jesus Christ, Son of God, 
Saviour The ship, another early symbol, represented the Church 
in which the faithful are carried over the sea of life Other 
symbols are those which were represented by animals, real or 
fabulous, and were derived from Scripture thus the lamb 
typified Christ from St John’s Gospel (1 29 and 36), and the lion 
from the Book of Revelations, in whu h Christ is called the 
“ Lion of the tribe of Judah ” The peac ock stood for immortality , 
the phoenix for the Resurrection , the dragon or the serpent for 
Satan , and the stag for the soul thirsting for baptism The sacred 
monogram Chi Rho, , supposed to have been the celestial 
sign seen by the emperor Constantine on the eve of the defeat 
of Maxentius, represents the two first letters of the Greek word 
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\pifrr 6 q, which Constantine figured on his labarum, or standard, 
and IS found on early Christian coins, bearing also the favourite 
decoration of the Byzantine sarcophagi The four evangelical 
symbols arc taken from the book ot Ezekiel and from the Book 
of Revelations, thus the winged man is St Matthew, the winged 
lion St Mark, the winged ox St Luke, and the eagle St John, 
and these four symbols became the favourite subject for repre- 
sentation in the Church Besides these the other evangelists 
and the saints carry emblems by which they may be recognized , 
thus St Andrew by the cross, St Peter by the keys, St Paul 
by the sword, St Edward by a cup and dagger, St Mary 
Magdalene by a box or vase, St Lawrence by a gridiron, St 
Faith also by a gridiron, &c 

SYME, JAMES (1799-1870), Scottish surgeon, was born at 
Edinburgh on the 7th of November 1799 His father was a 
writer to the signet and a landowner in Fife and Kinross, who 
lost most of his fortune in attempting to develop the mineral 
resources of his property James was sent to the high school 
at the age of nine, and remained until he was fifteen, when he 
entered the university For tw^o years he frequented the arts 
das«5es (including botany), and in 1817 began the medical curri- 
culum, devoting himself with particular keenness to chemistry 
His chemical experiments led him to the discovery that “ a 
valuable substance is obtainable from coal tar which has the 
property of dissolving india-rubber,” and could be used for 
waterproofing silk and other textile fabrics — an idea which was 
patented a few months afterwards by Charles Mackintosh, of 
Glasgow In the session 1818-1819 Syme became assistant and 
demonstrator of the dissecting room of Robert Liston, who had 
started as an extra-mural teacher of anatomy in competition 
with his old master. Dr John Barclay, in those years he held 
also resident appointments in the infirmary and the fever 
hospital, and spent some time in Pans practising dissection and 
operative surgery In 1823 Liston handed over to him the whole 
( harge of his anatomy classes, retaining his interest m the school 
as a pecuniary venture , the arrangement did not work smoothl> , 
and a feud with Liston arose, which did not terminate until 
twenty years later, when the latter was settled in London In 
1824-1825 he started the Brown Square school of medicine, but 
again disagreed with his partners in the venture Announcing 
his intention to practise surgery only, Syme started a surgical 
hospital of his own, Minto House hospital, which he carried on 
from May 1829 to September 1833, with great success as a 
surgical charity and school of clinical instruction It was here 
that he first put into practice his method of clinical teaching, 
which consisted in having the patients to be operated or prelected 
upon brought from the ward into a lecture-room or theatre 
where the students were seated conveniently for seeing and 
taking notes His private practice had become very consider- 
able, his position having been assured ever since his amputation 
at the hip joint in 1823, the first operation of the kind in Scotland 
In 1833 he succeeded James Russell as professor of clinical 
surgery in the university Same's accession to the clinical 
chair was marked by two important changes m the conditions 
of it . the first was that the professor should have the care of 
surgical patients m the infirmary m right of his professorship, 
and the second, that attendance on his course should be obliga- 
tory on all candidates for the medical degree When Liston 
removed to London m 1835 Syme became the leading consulting 
surgeon m Scotland On Liston’s death in 1847 Syme uas 
offered his vacant chair of clinical surgery at University College, 
1 ondon, and accepted it He began practice in London in 
February 1848, but early in May the same >ear difficulties with 
two of his colleagues at Gower Street and a desire to ‘‘ escape 
irom animosity and contention ” led him to throw up his 
appointment He returned to Edinburgh in July, and was 
reinstated in his old chair, to which the crown authority had 
meanwhile found a difficulty in appointing The judgment of 
his fnends was that “ he was always right in the matter, but 
often wrong in the manner, of his quarrels ” In 1849 he 
broached the subject of medical reform m a letter to the lord 
advocate, in 1854 and i8s7 he addressed open letters on the 


same subject to Lord Palmerston, and in 1858 a Medical Act 
was passed which largely followed the lines laid down by him- 
self As a member of the general medical council call^ into 
existence by the act, he made considerable stir in 1868 by an 
uncompromising statement of doctrines on medical education, 
which were thought by many to be reactionary, they were, 
however, merely an attempt to recommend the methods that had 
been characteristic of Edinburgh teaching since Wilhan Cullen’s 
time — namely, a constant reference of facts to principles, the 
subordination (but not the sacrifi(e) of technical details to 
generalities, and the preference of large professional classes and 
the “ magnetism of numbers ” to the tutorial system, which he 
identified with “ cramming ” In April 1869 he had a paraKtic 
seizure, and at once resigned his chair, he never recovered his 
powers, and died near Edinburgh on the 26th of June 1870 

SymeS surgical writings were numerous, although the terseness 
of his style and directness of his method saved them from being 
bulky In 1831 he published A Treatise on the hxaston of Diseased 
Joints (the celebrated ankle-joint amputation is know n by his name). 
His Principles of Surgery (often reprinted) came out a few months 
later, Diseases of the Rectum in 1838 Stricture of the Urethra and 
Fistula in Pertneo in 1849, and Fxcision of the Scapula in 1864 
In 1848 he collected into a volume, under the title of Contributions 
to the Pathology and Practice of Surgery, thirty one original memoirs 
published in periodicals from time to time, and in 1861 he issued 
another volume of Observations in Clinical Surgery Syme's 
character is not inaptly summed up m the dedication to him by 
his old pupil, Dr John Brown, of the series of e'ssays Locke arid 
Sydenham Verax, capax, perspicax, sagax, cfiicax, tenax " 

See Memorials of the Life of James Syme, by R Paterson, M D , 
with protraits (Edinburgh, 1874) 

SYMEON METAPHRASTES,! the most renowned of the 
Byzantine hagiographers Scholars have been very much 
divided as to the period m which he lived, dates ranging from the 
9th century to the 14th having been suggested, but it is 
now generally agreed that he flourished in the second half 
of the loth century Still greater divergences of opinion have 
existed as to the lives of saints coming from his pen, and here 
again the solution of the problem has l^en attamed by stud) mg 
the composition of the great Greek menologies The menology 
of Metaphrastes is a collet tion of lives of saints for the twelve 
months of the year, easily recognizable among analogous 
collections, and consisting of about 150 distinct pieces, some of 
which are taken bodily from older collections, while others have 
been subjected to a new recension (/t4CTa<^pa<rts) Among 
other works attributed (though with some uncertaint) ) to 
Symeon are a Chrontcle, a canonical collection, some letters and 
poems, and other writings of less importance Symeon ’s great 
popularity is due more particularly to his collection of lives of 
saints About his life we know only very few details The 
Greeks honour him as a saint on the 28th of November, and an 
office has been composed in his honour 

See L Allatius, De Symeonum scriptis dteUrtba (Pans, 1664) 
r Hirsch, Byzantinische ^tudten, pp 303“355 (Leipzig, 1876) , 
A Ehrhard, Die Legendensammlung des Symeon Metaphrastes 
(Rome, 1897), and in Rdmische Quartalschrift (1897), pp 67-205 
and 531-5*) 3 H Delehaye, La Vie de S Paul le feune et la chrono- 
logte de MHaphraste (1893), Analecta Bollandiana, xvi 312-327 
and xvii 448-452 (H De ) 

SYMMACHUS, pope from 498 to 514, had Anastasius II for 
his predecessor and was himself followed by Hormisdas He 
was a native of Sardinia, apparently a convert from paganism, 
and was m deacon’s orders at the time of his election The 
choice was not unanimous, another candidate, Laurentius, 
having the support of a strong Byzantine part) , and both 
competitors were consecrated by their friends, the one in the 
Lateran Church and the other in that of St Mary, on the 22nd 
of November 498 A decision was not long afterwards obtained 
in favour of Symmachus from Theodonc, to whom the dispute 
had been referred, but peace was not established until 505 or 
506, when the Gothic king ordered the Laurentian pfurty to 
surrender the churches of which the) had taken possession 
An important incident m the protracted controversy was the 

» The surname is based on the title, MetaphrastSy of some of 
his works 
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decision of the “ palmarv synod ” The remainder of the pontifi- 
cate of Symmaehus was uneventful, history speaks of variois 
churches m Rome as having been built or beautified b\ him 

SYMMACHUSy the name of a celebrated Roman family of the 
4th to 6th centuries of our era It belonged to the gens Aurelia 
and can be traced back to Aurelius Julianus bymmachus, 
proconsul of Achaea (according to others, vicar or vice-prefect 
of Macedonia) in the year 319 Lucius Aurelius Avianius 
bymmachus, presumablv his son, was prefect of Rome m the 
year 364, and had also other important posts He was cele- 
brated for his virtues, and the senate awarded him in 377 a 
gilded statue 

Quintus \urelius Symmachus {c 345-410), son of the last- 
named, was one of the most brilliant representatives in public 
life anel in the literature of 4th-century paganism in Rome He 
was educated in Gaul, and, having discharged the fumtionsof 
praetor and quaestor, rose to higher offices, and in 373 was pro- 
consul of Africa (for his official career see C 1 L vi 1609) His 
public dignities, which included that of pontifex maximus, his 
great wealth and high character, added to his reputation for 
elocjucnce, marked him out as the champion of the pagan senate 
against the measures which the Cnristian emperors directed 
against the old state religion of Rome In 382 he was banished 
from Rome by Gratian for his protest against the removal of the 
statue and altar of Victory from the senate-house (see Gibbon, 
Decline and Folly ch 28), and m 384, when he was prefect of the 
city, he addressed to Valenlmian II a letter praying for the 
re storation of these symbols This is the most interesting of h^ 
literary remains, and called forth two replies from St Ambrose, 
as well as a poetical refutation from Prudentius After this 
Symmaehus was involvc'd in the rebelhon of Maximus, hut 
obtained his pardon from Theodosius, and appears to have 
continued m public life up to his death In 391 he was Consul 
ordinanus His honesty, both in public and m private affairs 
end his amiability made him very popular The only reproach 
that could be made against this last valiant defender of paganism 
is a certain anstocratu conservativeness, and an exaggerated 
love of the past As his letters do not extend Ix'vond the year 
\02y he probably died soon after that date 

Of his writings we possess (i) Panegyrics written m liis youth in 
'\ very artificial style two on Valentinian I and one on the youthful 
Crratian (2) Nine books of Epistles and two from the tenth book 
publishetl after his death by ms son The model followed by the 
writer is Plmy the Younger and from a reference in the Saturnalia 
of Macrobms (bk v 1 § 7) in which Syinmachus is introduced as 
one of the interlocutors it appears that his contemporaries deemcKl 
lum second to none of the ancients m the ' rich and florid " style 
We find them vapid and tedious (3) Fragments of Comphmentary 
Orations, five from i palimpsest (also containing the Panegyrics) 

which pait IS at Milan and part in the Vatican discovered by 
Mai who published the Milan fragments in 1815 the Roman in 
his Sertptorum veterum nova colleciio vol 1 (1825) and the whole 
111 1840 (4) The Relattones which contain an interesting account 

of public life m Rome composed for the emperor In these official 
writings (reports as prefect of the city) Symmaehus is not preoccu 
picd by style and becomes sometimes eloquent, especially so in his 
remarkable report on the altar of Victory 

His son, Quintus Fabius Memmius Symmachus, was pro- 
consul of Africa (415) and prefect of the city (418) He was 
probably the father of the Symmachus who was consul m 446, 
and whose son was Quintus Aureiius Memmius Symmachus 
(d 525), patrician, one of the most cultivated noblemen of Rome 
of the banning of the 6th century, editor {e g of Macrobms, 
Somntum Setptemts) and historian, and especially celebrated 
for his building activity He was consul m 485 Theodonc 
(barged him with the restoration of the theatre of Porapey 
He was father-in-law of Boetms (qv)t and was involved m 
his fate, being disgraced <ind finally put to death by Theodonc 

in 525 

See E Moral Dtudes sur Symmaque (1847) , G Boissier La Ftn 
tin pagantsme (1891), vol 11 , T R Glover, Life and Letters in the 
1 ourth Century ^ Dill Roman Society in the last century 

of the Western Empire (1898), T Hodgkin Italy and her Invaders, 
(18S0-1899) vol 111 (bn the Bofitius ' conspiracy"'), M Schanz, 
Geschichte d'r romischpfe Litteratur (190^), vol iv pt i , and Touffel- 
Schwabc, of RoniBk Literature {Tmu, tran*- 1900) pp 425,477 4 


All editions of the works of S3miinachus are now superseded by that 
of O Seeck m Monumentu Germantae historica Auctores antiaui^- 
simi (1883) VI I with introductions on his life works and chronology, 
and a genealogical hible of the family 

SYMONDS, JOHN ADDINGTON (1840-1893), English mtic 
tind poet, was born at Bristol, on the 5th of October 1840 He 
was the only son of John Addmgton Symonds, M D (1807- 
1871), the author of an essay on Criminal Responsibility (1869), 
The Principles of (1857) and Sleep and Dreams (2ud ed , 

1857) His mother, Harriet Symonds, was the eldest daughter 
of James Sykes of Leatherhead He was a delicate boy, 
and at Harrow, where he was entered m 1854, took no part m 
school games and showed no particular promise as a scholar 
In 1858 he proceeded to Balliol as a commoner, but was elected 
to an exhibition in the following year The Oxford training 
and association with the brilliant set of men then at Balhol 
(ailed out the latent faculties in Symonds, and his university 
(tircer was one of conlmual distinction In i860 he took a 
first in Mods,’’ and won the Ncwcligate with a poem on The 
Esconal, m 1862 he was placed m the first class in Literal 
llumaniores, and in the following year was winner of the Chan- 
cellor’s English Essay In 1862 he liad been elected to an open 
fellowship at Magdalen Tht strain of study unfortunately 
proved too great for him, and, immidiatelv after his election to a 
fellowship, his health broke down, and he was obliged to seek 
rest m Switzerland There he met Janet Catherine North, 
whom, after a romantic betrothal in the mountams, he married 
at Hastmgs on the loth of November 1864 He then attempted 
to settle in London and study law, but his health again broke 
down and obliged him to travel Returning to Clifton, he lectured 
there, both at the college and to ladies’ schools, and the fruits 
of his work m this direction remain m his Introduction to the 
Study of Dante (1872) and his admirably vivid Studies oj the 
Greek Poets (1873-1876) Meanwhile he was occupied upon 
the work to which his talents and sympathies were especially 
attracted, his Renaissance in Italy, whuh appeared m seven 
volumes at intervals between 1875 and 1886 The Renaissance 
had been the subject of Symonds’ prizt essay at Oxford, and 
the study which he had then given to the theme aroused in him 
I desire to produce something like a complete picture of the 
reawakening of art and literature m Europe His weak, how- 
ever, w^s again interrupted by illness, and this time in a more 
serious form In 1877 his life was in acute danger, and upon 
Ills removal to Davos Platz and subsequent recovery there it 
was felt that this was the only place where he was likely to be 
able to enjoy life From that time onward he practically 
made his home at Davos, and a charming pi( ture of his life there 
will be found in Our Life in the Swiss Highlands (1891) Symonds, 
indeed, became in no common sense a citizen of the town, Ik 
took part in its municipal business, made friends with tin 
peasants, and shared their interests There he wrote most of his 
books biographies of Shellev (1878), Sir Philip Sidney (1886), 
Btn Jonson (1886), and Michelangelo (1893), several volumes of 
poetry and of essays, and a fine translation of the Autobiography 
of Benvenuto Cellini (1887) There, too, he completed his 
study of the Renaissance y the work by which he will be longest 
remembered He was assiduously, feverishly active through- 
out the whole of his life, and the amount of work which he 
aihieved was wonderful when the uncertainty of his health is 
remembered He had a passion for Italy, and for many years 
resided during the autumn in the house of his friend, Horatio 
F Brown, on the Zattare, m Venice He died at Rome on th( 
19th of April 1893, and was buried dose to Shelley 

He left his papers and his autobiography m the hands of Mi 
Brown, who published in 1895 excellent and comprehensive 
biography Two works from his pen, a volume of essays, In 
the Key of Blue, and a monograph on Walt WhitmaHy were pub- 
lished m the year of his death His activity was unbroken to 
the last In life Symonds was morbidly mtrospect’ve, a Hamlet 
among modern men of letters, but with a capacity for actum 
which Hamlet was denied Robert Louis Stevenson described 
him, in the Opalstein of Talks and Talker, as the best of talkers, 
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singing the praises of the earth and the arts, flowers and jewels, 
wine and music, in a moonlight, serenading manner, as to the 
light guitar ” But under his excellent good-fellowship lurked 
d hauntmg melancholy Full of ardour and ambition, sym- 
pathy and desire, he was perpetually tormented by the riddles 
of ejtistence, through life he was always a seeker, ardent but 
unsatisfied This side of his nature stands revealed in his 
gnomic poetry, and particularly m the sonnets of his Antmt 
Figura (1882), where he has portrayed his own character with 
great subtlety His poetry is perhaps rather that of the student 
than of the inspired singer, but it has moments of deep thought 
xnd emotion It is, indeed, in passages and extracts that 
Symonds appears at his best Rich in description, full of 
‘ purple patches,” his work has not that harmony and unity 
that are essential to the conduct of philosophical argument 
He saw the part more clearly than the whole , but his view, 
if partial, is always vivid and concentrated His translations 
are among the finest in the language, here his subject was 
found for him, and he was able to lavish on it the wealth of 
( olour and quick sympathy which were his characteristics 
He was a lover of beauty, a poet and a philosopher, but in his 
life and his work alike he missed that absolute harmony of 
( onviction and concentration under which alone the highest 
kind of literature is produced (A Wa ) 

SYMONDS, WILLIAM SAMtEL (1818-1887), was born in 
Hereford m 1818 He was educated at Cheltenham and Christ’s 
( ollege, Cambridge, where he graduated B A in 1842 Having 
taken holy orders he was appointed curate of Offenham, near 
Evesham in 1843, and two years later he was presented to the 
living of Pendo(k in Worcestershire, where he remained until 
1877 While at Offenham he became acquainted with H E 
Strickland and imbibed from him such an interest in natural 
liistor)^ and geology, that his leisure was henceforth devoted to 
these subjects He was one of the founders of the Woolhope 
Naturalists’ Field Club (1851) and of the Malvern Naturalists’ 
Field Club (1833), and was an active member of the Cottes- 
wold Field Club and other local societies In 1858 he edited 
in edition of Hugh Miller’s Cruise of the “ Betsey ” He was 
the author of numerous essays on the geolog)^ of the Malvern 

< ountrv, notablv of a paper On the Passage-Beds from the 

Upper Silurian Rocks into the I^wer Old Red Sandstone at 
1 edbury ” Journ Geol Soc i860) His principal work 

wis Records of the Rocks (1872) He w^as author of Stones of the 
V alley Old Bones, or Notes for Young Naturalists 

2nd ed 1864), and other popular works He died at Cheltenham 
on the 15th of September 1887 

See 4 Sketch of the Life of the Rev W S Symonds bv the Rc\ 

J D La Touche 

SYMOND’S YAT, one of the most famous view points on the 
river Wye, England At a point 9 m above Monmouth and 12m 
below Ross by water, the Wye makes a sweep of nearly 5 m 
round a peninsula whose neek is only some 600 yds across 
The peninsula is occupied by the limestone aeclivitv of Hunts- 
ham Hill Caverns ate seen in the limestone on both precipitous 
banks of the river The Yat or Gate is situated on the west 
side of the neck, which rejiches an elevation over 500 ft , and a 
road from the east drops to a ferry, which was of early im- 
portance as a highway between England and Wales The 
boundary between Herefordshire and Gloucestershire crosses 
the neck, the Yat is in the county first named, but the railway 
station, on the east side (left bank) is in Gloucestershire It 
IS on the Ross-Monmouth line of the Great Western railwav 
Ihere are here groups of cottages and several inns on both 
banks, while opposite the Yat itself is the hamlet of NeW Weir, 
and a little above it the village of Whitchurch The river banks 
are densely wooded, except where thev become sheer cliffs, 
as at the Coldwell Rocks above the station The surrounding 

< ountry is hilly and rich, and the views from the Yat are superb, 
embracing the Forest of Dean to the south and east, arid backed 
by the mountains of the Welsh border in the west 

SYMONS, ARTHUR (1865- ), English poet and critic, 

was bom m Wales on the 28th of Pebmary 1865, of Cornish 
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parents He was educated privately, spending much of his time 
in France and Italy In 1884-1886 he edited four of Quaritch’s 
Shakespeare Quarto Facsimiles, B.n^ in 1888-1889 seven plays of 
the “ Henry Irving ” Shakespeare He became a member of 
the staff of the Athetiaeum m 1891, and of the Saturday Review 
in 1894 His first volume of verse. Days and Nights (1889), 
consisted of dramatic monologues His later veise is influenced 
by a close study of modem French writers, of Baudelaire and 
especially of Verlame He reflects French tendeniies both in 
the subject-matter and style of hi^ poems, m their eroticism 
and their vividness of description His volumes of ver^e are 
Silhouettes (1892), London Nights (1895), Amorts vtettma (1897) 
Images of Good and Evil (1899), A Book of Twenty Songs (1905) 
In 1902 he made a selection from his earlier \er.e, published as 
Poems (2 vols ) He translated from the Italian of Gabriele 
d’Annunzio The Dead City (i9oo)^and The Child of Pleasure 
(1898), and from the French of Emile Verhaeren The Dawn 
(1898) To The Poems of Ernest Dowson (1905) he prefixed an 
essay on the deceased poet, who was a kind of English Verlaine 
and had many attractions for Mr Svmons Among his volumes 
of collected essavs are Studies tn Two Literatures (1897), 
The Symbolist School tn Literature (1899) Cities (1903), word- 
pictures of Rome, Venice, Naples, Seville, &c , Plays, Acting 
and Music (1903), Studies tn Prose and Verse (1904), Spiritual 
Adventures {'ic)o^), Studies tn Seven Arts (1906) 

SYMONS, GEORGE JAMES (18 38-1 900), English meteorologist, 
was bom in Pimlico, London, on the 6th of August 1838 In 
i860 he obtained a post in the meteorological department of 
the Board of Trade under Admiral Robert Fitzroy, who was 
then deeply interested in the subject of storm- warnings, and m 
the same year he published the first annual volume of British 
Rainfall, which contained records from 168 stations m England 
and Wales, but none from Scotland or Ireland Three years 
later ht resigned his appointment at the Board of Trade, 
where his rainfall inquiries were not appreciated — at least 
not as a prior study to storm-wamings — anci devoted his whole 
energies to the organization of a band of volunteer observers 
for the collection of particulars of rainfall throughout the British 
Isles So successful was he m this object that by 1866 he was 
able to show results which gave a fair representation of the 
distribution of rainfall, and the number of recorders gradually 
me reased until the last volume of British Rainfall which he lived 
to edit (that for 1899) contained figures from 3528 stations — 
2894 in England and Wales 446 in Scotland, and 188 in Ireland 
Apart from their scientific interest, these annual reports are of 
great practical importance, since they afford engineers and others 
engaged in water supplv much-needed data for their calailations, 
the former absence of which had on some occasions given rise 
to grave mistakes Symons himself devoted special study not 
only to rainfall, but also to the evaporation and percolation of 
water as affecting underground streams, and his extensive 
knowledge rendered him a valuable witness before parliamentary 
committees In other branches of meteorology also he took 
a keen interest, and he was particularly mdefatigable, though 
consistently unsuccessful, in the quest of a genuine thunderbolt 
The histor^^ of the science too attracted his attention, and he 
possessed a fine hbratv of meteorological Works, which passed 
to the Meteorological vSocietv at hb death Of that society he 
became a memfcSr when only eighteen, and he retained his 
connexion with it m various official capacities up to the end of 
his life He served as its president in 1880, and in view of the 
celebration of its jubilee was re-electcd to that office in 1900, but 
the illness that caused his death prevented him from acting 
He died m London on the loth of March 1900 
SYMPATHETIC SYSTEM, in physiology By the ‘‘sym- 
pathetic svstem ” IS understood a set of nerves and ganglia 
more or less sharplv marked off from the cerebro-spmal, both 
funetionallv and anatomically (For anatomy see Nfrvous 
System ) Formerly it was thought more independent from the 
rest of the general nervous system than recent discoveries have 
found It actually to be It used to be supposed that the ganglia 
of the sympathetic system were analogous m function to the 
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great central nervous masses forming the brain and spinal cord 
These latter masses, as now becomes more and more evident, 
are the only structures in which occur the work of transmuting 
afferent-nerve impulses into efferent-nerve impulses with all 
the accompanying changes in mtensity, rhvthm, &c , which 
make up reflex action Such functions, it is now known, are 
not attributable to sympathetic ganglia These last are struc- 
tures in which one neurone makes communication with other 
neurones To that extent, therefore, redistribution of nervous 
impulses does occur in them, impulses arriving by a few neurones 
being distributed so as to affect many But the sympathetic 
ganglia are not the seat of reflex action The sympathetic 
system IS now known to consist entirely of conducting paths 
which, like the nerve- trunks of the cerebro-spmal system, merely 
conduct nerve impulses either toward the great nervous centres 
of the spinal cord and brain, or, on the other hand, away from 
those great centres In the cerebro-spmal nerves the pre- 
ponderance of the conduction is toward the centres, in the 
sympathetic system the preponderance of conduction is away 
from the centres 

More IS known of the sympathetic system from its efferent 
aspect than its afferent, and we shall consider the former first 
One great difference between the efferent paths of the sym- 
pathetic and those of the ordinary ccrebro-spinal system is that 
the former carry nervous impulses not only to muscular tissue but 
to secreting glands, whereas the latter convey them to muscle 
only, indeed only to muscle of the striated kmd Another 
difference is that the efferent paths which the sympathetic affords 
from the great central ner\'ous centres to its muscles and glands 
consists always of tivo neiA^e-cells or neurones, whereas the 
efferent path afforded bv the cerebro-spmal motor nerves con- 
sists of one neurone only The two neurones formmg the 
sympathetic path are so arranged that one of them whose cell- 
body lies in the spinal cord has a long axone-process passmg 
out from the cord in the motor spinal root, and this extends 
to a group of nerve-cells, a sympathetic ganglion, quite distant 
from the spinal cord and somewhere on the way to the distant 
organ which is to be innervated In this ganglion the first 
sympathetic neurone ends, forming functional connexion 
with ganglion cells there 1 hese ganglion cells extend each of 
them an axone process which attains the organ (muscular cell 
or gland cell), which it is the office of the sympathetic path to 
reach and influence The axone-process of the first nerve 
cell IS a myelinated nerve-fibre extending from the spinal cord 
to the ganglion, it constitutes the pre-gcuigl ionic fibre of the 
conduction chain The axone-process of the second nerve- 
cell, that IS the neurone whose cell-body lies in the ganglion, 
is usually non-myelinate and constitutes the post-ganglionic 
fibre of the cham 

This construction, characteristic as it is of the sympathetic 
efferent path, has been found also in certain other efferent paths 
outside the sympathetic proper And as these other efferent 
paths convey impulses to the same kind of organs and tissues 
as do those of the sympathetic itself it has been proposed to 
embrace them and the sympathetic under one name, the auto- 
nomte system This term includes all the efferent paths of 
the entire body excepting only those leading to the voluntary 
muscles 

That the term ‘^autonomic system is not merely a conveni- 
ence of nomenclature, but really represents a physiological entity, 
seems indicated by the action of nicotin This drug acts 
selectively on the autonomic ganglia and not on the cerebro- 
spmal In the former it paralvses the nexus between pre- 
ganglionic and post-ganglion 1C fibre It is by taking advantage 
of this property that many of the recent researches which have 
done so much to elucidate the sympathetic have been executed 

The term autonomic system ’ must not be taken to imply 
that this system is independent of the central nervous system 
As mentioned above in regard to the sympathetic, that is not 
the case The autonomic system is closely connected with the 
central nervous system tlirough the ordinary channel of the 
nerve-roots, spinal and cranial It may, in fact, be regarded as 


an appendage of the cranial and spinal roots, or rather of certain 
of them, for with a considerable proportion of their number it 
IS not connected 

The sympathetic is that part of the autonomic system which 
is connected with the spinal roots from the second thoracic 
to the second lumbar inclusive (man) Its ganglia are divided 
by anatomists into the vertebral, those which he as a double 
chain on the ventral face of the vertebral column, and those 
which he scattered at various distances among the viscera, 
the pre-vertebral Langley has shown that there is no essential 
difference between these except that the vertebral send some 
of their post-ganglionic fibres into the spinal nerves, whereas 
the latter send all their fibres to the viscera The sympathetic 
sends its post-ganglionic fibres — 

1 To the muscular coats of the whole of the alimentary 
canal from the mouth to the rectum, to the glands opening into 
the canal from the salivary glands in front back to the intes- 
tinal glands, to the blood vessels of the whole of the canal from 
mouth to anus inclusive 

2 To the generative organs, external and internal, and to 
the muscular coats of the urinary bladder 

3 To the skin, (a) to its blood vessels, (b) to its cutaneous 
glands, (c) to unstriated muscle in the skin, e g the erectors of 
the hairs 

4 To the ins musile and blood vessels of the eyeball 

The sympathetic nervous system is sometimes c'alled the 
visteral It will be seen from the above that this term is not well 
suited in some respects, because the sympathetic supplies many 
structures which are not visceral Another objection is that 
a great deal of important nerve-supply to the viscera is fur- 
nished by parts of the autonomic system other than sympathetic 
That the sympathetic does, however, of itself constitute a more 
or less homogeneous entity is indicated by a curious fact The 
substance adrenalin, which is the active constituent of extracts 
of the adrenal gland, has the property when introduced into 
the circulation of exciting all over the body just those actions 
which stimulation of the efferent fibres of the sympathetic 
causes, and no others It is possible that when a nerve is 
stimulated some body at the nerve ending is set free, and this by 
combining with another chemical substance induces activity 
in the end organ (gland or muscle) It may be that when a 
sympathetic nerve is excited adrenalin is set free and combines 
with some substance which induces activity 

The rest of the autonomic system consists of two portions, 
a cranial and a sacral, so called from their proceeding from 
cranial and sacral nerve-roots respectively The cranial portion 
IS subdivided into a part belonging to the mid-brain and a part 
belonging to the hind-brain The ciliary ganglion belonging to 
the eyeball is the ganglion of the former part, and its post- 
ganglionic fibres innervate the ms and the ciliary muscles 
The hind-brain portion gives pre-ganglionit fibres to the facial 
(intermedius) glossopharyngeal and vagus nerves, its post- 
ganglionic Qistribution is to the blood vessels of the mucous 
membrane of the mouth and throat, to the musculature of the 
digestive tube from the oesophagus to the colon, to the hearts 
and to the musculature of the windpipe and lungs 

The sacral part of the autonomic system issues from the 
spinal cord with the three foremost sacral nerves Its ganglu 
are scattered in the neighbourhood of the pelvic organs, which 
they innervate The distribution of its post-ganghonic fibres 
IS to the artenes of rectum, anus and external genitalia, to the 
musculature of colon, rectum, anus and the urinary bladder, 
and to that of the external genitalia 

The part played by the sympathetic and the rest of the 
autonomic system m the economy of the body is best con- 
sidered by following broad divisions of organu functions 

Movements of the Digestive Tube — It is those movements of 
alimentation not usually within range of our consciousness 
which the autonomic system regulates and controls Nor 
IS Its control over them apparently essential or very complete 
For instance, the pendular and peristaltic movements of the 
intestine still go forward when all nerves reaching the viscus 
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have been severed Extirpation of the abdominal sympathetic 
hab not led to obvioub dibturbance of d gestion or nutrition in 
the dog It lb noteworthy that the sympathetic inhibits con- 
traction of the musculature of the stomach and intestine, whik 
the other, the vagus, portion of the autonomic system excites it 
The a( tions of these two components of the system are, therefore, 
mutually opposed on the viscera innervated by both 

Action on the Circulation — The blood supply of most organs 
IS under the control of vaso-constnetor nerves All vaso-con- 
strictor nerves are sympathetic Organs to which vaso-con- 
strictor nerves are supplied either poorly or not at all are the 
lungs, heart, liver, brain and probably the skeletal muscles 
The blood vessels of certain parts of the body liave, in addition 
to vaso-eonstrietor nerves, nerves which relax their museulai 
wall, vaso-dilatator nervts Ihe latter are never furnished b> 
the sympathetic, they are in the mucous membranes and gland 
at the oial end of the body furnished by the cranial portion of 

the autonomic system In legions at the abortl end of the 

body they are furnished by the sacral portion of the autonomu 
system Elsewhere the vaso-dilatators when present are derived 
from the ncrve-cclls of the spiml ganglia (Bayliss) 

1 he control of the calibie of the blood vessels by the autonomu 
system is of importance in &e\eral well-ascertained respects 
By constricting the blood vessels of the viscera, the system is 
able to fa\our an increase of blood supply to the bram^ A 
noteworthy instance of such an ac tion occurs when the erect 
attitude is assumed after a recumbent posture Were it not for 
Vdso-constriction in the abdominal organs the blood would then, 
under the action of gravity, sink into the more dependent parts 
of the body and the brain would be relatively emptied of it> 
supply, and fainting and unconsciousness result Again, it is 
essential to the normal functioning of the organs of warm- 
blooded anmials that thiir temperature, except m the surface 
layer of the skin, should be kept constant I’ ert of the regul i- 
tive mechanism for this lies in nervous control of the quantit' 
of blood flowing thiough the surfaie sheet of the skin Thit 
sh( ct is a cool zone through which a greater or smaller quantit) 
of blood miy, as required, be ltd and cooled Bv the sym- 
pathetic vaso-ronstnetors the capac itv of these vessels in the 
Cool zone can be reduced, and thus the loss of heat from the bod\ 
through that channel lessened In cold wtathcr tlie vaso- 
conj>trictors brace up iht^e skin vessels and lt>sen the loss of 
heat from the body’s suifacc In hut weather the tonus of 
these nerves is relaxed and the skin vessels dilate, a greitcr 
proportion of the blood then circulates through the compara- 
tively cool skin-zone 

The heart itself is but a specialized part of the blood-v iseiilar 
tubing, and its musculature, like that of the arteries, receive s 
motor nerves from the sympathetic Ihcse nerves to the 
heart from the sympathetic are known as the accelerators, since 
they ciiiicktn and augment the beating of the cardiac muscle 
Ihe heart receives also nerves from the cranial part of the 
autonomic s)stcm, and the influence of these nerves is antago- 
nistic to that of the s) mpathetic supply The cranial autonomic 
nerves to the heart pass via the vagus ntrv^es and lessen the 
beating of the heart both as to rate and forec These inhibitor) 
nerves of the heart are analogous to the dilatator nerves to the 
blood vessels, which, as mentioned abuvx, come not from 
the sympathetic, hut from the cranial and sacral portions of 
the autonomic system 

Sktn-glandii — In close connexion with the temperature 
regulating function of the sv mpathetic stands its influence on 
the sweat secreting glands of the skin Secretory nerves to 
the sweat glands are furnished apparently exclusively by the 
sympathetic 

Pilomotor Nerves — Ihe skin in many places contains muscle 
of the unstriped kind Contraction of this cutaneous muscular 
tissue causes knotting of the skin as in “ goose-skin,” and 
erection of the hairs as m the cat, or of the quills as in 
the hedgehog and porcupine The efferent nerve-fibres to the 
unstriped muscles of the skin are always furnished by the sympa- 
thetic (pilomotor nerves, &c ) In this case the sympathetic 
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contributes to emotional reactions and perhaps further to the 
regulation of temperature, as by ruffling the fur or feathers in 
animals exposed to the cold 

The Respiratory Tube — The windpipe and the air passages of 
the lungs contain m their walls much unstriped muscular tissue, 
arranged so as to control the calibre of the lumen Th< 
nerve-supply to this muscular tissue is furnished by the cranial 
autonomic system via the vagus ncrve$ 

Eyeball —An important office of the sympathetic is the con- 
trolling of the brightness of the visual image by controlling tht 
size of the pupil The sympathetic sends efferent fibres to tht 
dilatator muscle of the pupil In this tase, as m others noted 
above, the cranial part of the autonomic s) stem sends nerves of 
antagonistic effect to those of the sympathetic, first through the 
third cranial nerves from the efferent fibres to the constrictor 
muscle of the pupil This same part of the cranial autonomic 
system supplies also motor fibres to the ciliary muscle, thus 

efftcting tin at commodation of the lens for focusing clearl) 
objects within the range of what is termed near-vision 

Of the afferent fibres of the sympathetu little is known save 
that they are, relatively to the efferent, few m number, and that 
they, like the afferents of the cerebro-spmal system, are axones 
of nerve -c( 11s seated 111 the spinal ganglia. (CSS) 

SYMPHONIA (Gr o-v/xc^cona), a much discussed word, applied 
at different times (i) to the bagpipe, (2) to the drum, (3) to 
the hurdy-gurdy, and finallv (4) to a kind of clavichord 
Tlie sixth of the musical mstruments enumerated m Dan 111 
5, 10, 15 — erroneously translated “ dulcimer in all probabilitv 
refers to the bagpipe v) lymphoma, signifying druni 
occurs in the writings of Isidor of Seville ‘‘ Tympanum 
est ptllis vel conum ligno ex una parte extentum Est enim 
pars media sv mphoniae m sinulitudmem cribn Tympanum 
autem dictum quod medium est Unde, et margantum 
medium tympanum dicitur, et ipsum ut symphonia ad vir- 
gulam pcreutitur ” The reference comparing the tympanum 
(kettledrum) to lialf a pearl is Ixirrowcd from Pliny {Nat 
hist IX 35, 23) Symphonia or Chifonte was applied during the 
13th and 14th centuries, in the Latin countries more especially, 
to the hurdy-gurdy Symphonia is applied by Practonus ^ to 
an instrument which he classed with the clavichord, spinet, 
regals and virginal, but without giving any clue to its distinctive 
characteristics (K S ) 

SYMPHONIC POEM {Symphomsche Dichtungy Tondichtungy 
Pohne symphontquey ) This term covers the experiments in 
a new style of instrumental music which first showed a cohe- 
rent method in the twelve Symphomsche Dtchtungen of Liszt 
1 he term at pre sc nt implies a large orchestral composition which, 
whatever its length and changes of tempo, is not broken up 
into separate movements, and which, moreover, illustrates a 
definite p*)ttio ti im of thought that can be expressed m litera- 
ture, whether it is actually so exprt ssed or not Thus the form of 
the symphonic poem is the form dictated by its written pro- 
gramme or unwritten poetic Jjdea, and so it is not ev^ery piece of 
‘ programme mils 11 ” that < an be called a symphonic poem 
Beethoven’s sonata Les Adieux, and his Pastoral Symphony y 
arc, for instance, works in which the poetic idea does nut 
interfere with the normal development of sonata style required 
by the musical nature of Beethoven’s material 

Great aisturbances m musical art have always been accom- 
panied b) constant appeals to external literary ideas, and there 
is nothing peculiarly modern in the present tendency to attack 
and defend the rising style of large indivisible schemes of mstru- 
mcntal music by unprofitable metaphysical discussions as to 
the claims of “ absolute music ” against “ music embodying 
poetic ideas ” New art-forms are not born mature, and m their 
infancy their parent arts naturally invite other arts to stand 
godfather If the rise of the sonata style was not accompanied 
by as much “ programme music ” as the new art of the present 
day (and as a matter of fact it was accompanied bv a good deal), 
It at all events coincided with highly Wagnerian discussions 

» See “ S/ntagm mus pt 11 , De organo^raphia, pp 72, 73, 178 
(Wolfenbuttel, 1018). 


xxvr 10 



SYMPHONY 


200 

of dramatic music on literary grounds What is certain is, 
firstly, that no amount of theorizing can prevent a musician 
from developing his musical ideas, secondly, that muscal 
ideas are just as likely to be inspired by literature and other 
arts as by any other kind of experience, and lastly, that, as 
musicians attain greater masteiy^ in the handling of their ideas, 
their musical readiness soon outstrips their power or inclina- 
tion for IiUrary analysis, at all events while they are working 
at the music Hence the frequent ability of great composers 
to set inferior words to music which is not only great but 
evidently based upon those words Hence the disgust of great 
composers at even the cleverest unauthorized literary inter- 
pretations of their works Hence, on the other hand, the 
absence of any general classical attitude of vigorous protest 
against the use of music to convey external ideas Be this 
as It may, we believe the importance of the symphonic poem 
to he not m its illustrative capacity, but in its evident tendency 
towards a new kind of instrumental art 

It IS not mere convention and prejudice that has delayed 
the ripening of this art Every classical art-form is made by 
the greatest artists to be a natural thing m every individual 
case, no matter how artificial the conditions of the form become 
in ordinary hands In the highest dassual art not even a 
thousand examples identical in form would really be examples 
of an art-form set up like a mould for the material to be shovelled 
into it In each case, however much the artist ma) have been 
helped by custom, his material would have taken that shape 
by its own nature A sufficient number of sufficiently similu* 
cases of this kind may conveniently, though dangerously, be 
regarded establishing an art-form, and most art-forms coin- 
cide to a striking degree with practical and local limitations, for 
m these a great artist can almost always find suggestions for the 
zharacter of his material instead of mere hindrances to its develop- 
ment Thus art-forms become the vehicle for perfectly nitural 
works in the hands of great artists, even when in the abstrai t they 
arc highly artificial and conventional But there is probably no 
rase of an important art-form (and still less of a whole style 
of art) remaining productive m so artificial a condition when the 
facts which made that condition natural are changed The 
great works in such forms remain, and are thoroughly natural, 
for they express their environment so perfectly as to recall it 
It makes singularly little difference to the value of a great work 
of art, m the long run, whether its vividness is m the light it 
throws on a remote and forgotten past, or on a living and actual 
present When Alcinous welcomes Odysseus, on he iring thit 
he IS an honourable pirate and not one of those disreputable 
merchants, our pleasure at the realistic glimpse of Homeric 
social distinctions differs from the pleasure of the Homeric 
audience only in so far as our point of view is more romantic. 
But new art must, if it is to live, be produced, like the classics, 
on conditions which the artist himself understands, and it is 
improbable that these conditions (if they admit of healthy art 
at all) will be of a less common-sense character than those of 
older art 

In the absence of musical criteria for a future art, perhaps the 
analogy of drama may be useful here The chorus of Greek 
tragedv (an bv no stretch of imagination be said to behave like a 
corresponding group of persons in real life Yet the Greek chorus 
becOiTies natural enough when we realize the necessary material 
circumstances of Greek drama, indeed in the best examples 
It becomes the only natural (or even, in a certain religious 
aspect, realistic) treatment of a natural set of materials In the 
same way we are taught that Shakespeare’s dramatic technique 
becomes perfectly natural when we realize his equally natural 
type of stage, which was so constructed and situated in regard 
to the audience that scenery would obstruct the view just as 
it \\ ould m a circus But with the modern conception of a stage 
as a kind of magnified peep-show, with the audience looking into 
a painted box, realistic scenery is inevitable, and with realistic 
scenery comes speech so realistic that the use of verse and other 
classical resources is attended with dangers hitherto unknown 
At the same time the condition of the modern stage obviously 


approximates far more closely to such an idea of the art of imh 
tating human life by human speech and action, as would most 
naturally occur to a common-sense mind at ,iuv period And it 
IS probable that the final condition of an art will always tend 
to approximate to such an idea In the same wa> it cannot be 
doubted that the sonata form, with its subtle balanc e between 
independence of form and interdependence of contrast, is far 
too artificial to be such a final form of instrumental music as 
would commend itself m the abstract to ordinary common sense 
And we may look forward to a time, perhaps by the middle of 
the century, when the new and single continuous forms now 
adumbrated by the symphonic poems shall be the greatest 
forms of instrumental music, and shall need no literary crutches 
to make them intelligible The pioneers of these forms at the 
present day frequently and sometimes lustifiably claim that their 
music IS intelligible apart from its “ programme,” but this is 
far from being so constantly the case that the symphonic poem 
can as yet be regarded as a mature kind of art But when the 
mature art it foreshadows shall appear, then critics will need to 
face the fact that its genuine achievements will outward!) 
resemble the immature efforts which led to them, while the 
spiritual resemblance to classical music will lie too cieep for the 
lecognition of any but those who hive th( courage to make 
the new art their own The symphonies of Mozart are in texture 
and phraseology far more like those of Philipp Emanuel Bach 
than they are like the great works of John Sebcustian Bach, and 
if we try the experiment of reading one of John Sebastian’s 
motets after a long course of Palestrina, wc may realize that a 
lover of the Palestrina style living during the monodu revolu- 
tion would really have had no means of telling the difference 
between Badi’s art and the squalid sensational impressionism 
of Gesualdo, the prince of Venosa Yet the impassable gulf 
IS in ail cases that between the great art and the crude efforts 
that foreshadow it, while the universal spirit of m iture art 
remains the same whether the age or style be called “ classical,” 
“ romantic,” or “ secessionist ” 

See also Programme Music and Sonata Forms {ad fin ) 

(D F T) 

SYMPHONY in music I The term crvfKjxtma was used by 
the Greeks, firstly, to denote the general conception of concord, 
both between surrcssive sounds and m the unison of simul- 
taneiHis sounds, secondly, in the special sense of concordant 
pairs of succ essive sounds (t e the “ perfc c t intervals ” of modem 
music, the 4th, <5th and octave), and thirdly as dealing with 
TO &vTL<l>u)vov, the concord of the octave, thus meaning the art 
of singing in octaves, or nui^adizing, as opposed to 6/xo<;tojvta, or 
singing and playing in unison In Roman times the word appears 
in the general sense which still survives in poetry, viz as har- 
monious concourse of voices and instruments It also appears 
to mean a concert In St Luke xv 25, it is distinguished from 
Xopoi, and the passage is appropriately translated in the English 
Bible as “ music and dancing ” Pol), bins and others seem to 
use it as the name of a musical instrument 

2 In the 17th century the term is used, like “ concerto,” 
for certain vocal c'ompositions accompanied by instruments, 
eg the Kleine geisthche Concerte and Sympliomae sacrae of 
Schutz Most of Schutz’s works of this class are for from one 
to three solo voices in various combinations with instruments 
The Geisthche Coficerte are generally accompanied b) figured 
bass and are to German texts, and the voices may m many cases 
be choral The Symphomae sacrae are to Latin texts and are 
written for various combinations of instruments, while the 
voice parts are evidently for solo singers The word sym- 
phony IS sometimes used for the instrumental ntornello of 
songs and vocal movements in ana form In this sense it already 
appears m No 28 of the second book of Schutz’s Oeisiltche 
Concerte 

3 The principal modern meaning of the word is a sonata 
for orchestra (see Sonata Forms) The orchestral symphony 
originated in the operatic overture (q v ), which in the middle 
of the i8th century began to assimilate the essentials of the 
sonata style At &st such sonata-style overtures consisted of 
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three movement*;, viz a moderately quick binary movement, 
a short slow movement, and a lively finale Thus Mozart, 
at the age of twelve, used his 7th symphony as the overture to 
La Linia sempltce, and Haydn’s maturest symphonies are still 
called overtures in some early editions La htnta gtardimera, 
written by Mozart in his eighteenth year, marks the differentia- 
tion of the opera overture from the independent symphony, 
since It contains the usual first movement and slow move- 
ment, but the curtain rises with what sounds like the beginning 
of the finale 

The sonata style was not at first invariably associated with 
what we now call sonata form, nor indeed was that form at first 
the most favourable to the dramatic expression desirable for 
operatic music Hence the overtures of Gluck are generally in 
forms based on the contrast of loosely knit passages of various 
textures, forms which he probably learned from San Martini, 
and which may be found in the concertos of Vivaldi, so many 
of which were freely transcribed by Sebastian Bach These 
methods are no less evident in the symphonies of Philipp Em- 
manuel Bath, which thus occupy an analogous place, away from 
the normal line of the sonata stvle The differentiation between 
symphony and overture was of immense importance in raising 
the dignity of the symphony, but the style was more essential 
than the form, and in Mozart’s and Haydn’s mature works we 
find the sonata form as firmly established in the overture as 
m the symphony, while nevertheless the styles and scope of the 
two forms are quite distinct Mozart’s most elaborate over- 
ture, that of Die Zauberflote, could not possibly be the first 
movement of one of his later symphonies, nor could the finale 
of his ‘^Jupiter ” symphonv (which has often been compared with 
that overture because of its use of jugato) conceivably be used 
as the prelude to an opera 

See also Music, Sonata Forms, Instrumentation, Overturi- , 
Scherzo, Variations (Dll) 

SYMPHOSIUS, or Symposius, the name given to the author 
of a collection of 100 riddles of uncertain date, but probably 
composed m the 4th or 5th centurv ad T hey have been 
ittnbiited to Lactantius, ind identified with his Symposium, 
but this view is not generallv accepted The style and versifica- 
tion of the riddles, each of which consists of three hexameter 
lines, are good They were written to form part of the enter- 
tainment at the Saturnalia 

Text m E Bahrens Poeiae latnii minores vol iv , there is a good 
French metrical version by E F Corpet (1868), monograph by 
\V r Paul (Beilin 1854) , see also Tcuffel, Htst of Roman I iteyatun 
440 (Eng trans 1900) 

SYMPOSIUM (Gr a-vjjLTTocrLov, a drinking party, from crvfjLTrivdv, 
to drink together, ervv, with, and 'n-tVav, to drink, root tto 
cf Lat polar e, to drink, poculum, cup), the convivial drinking 
which took place after a great banquet, accompanied bv intel- 
kctual or witty conversation and by music or dancing performed 
by slaves or attendants The term has been applied in modern 
usxge, due to Plato’s Symposium, to a collection of opinions of 
different writers on a gi\en subject 

SYNAGOGUE {(rvuaytnyrj), literally “ assemblage,” is the term 
employed to denote either a congregation of Jews, t e a local 
circle accustomed to meet together for worship and religious 
instniction, or the building in which the congregation met 
In the first sense the word is a translation of nD3D, keneseth 
(assemblage), in the second of bPtk bakkeneseth (house 

of assemblage) Further the term is often used to denote the 
system of Judaism, as when the “ Synagogue ” is contrasted 
to the Church ” The germ of the synagogue, that is, of 
religious assemblages dissociated from the ancient ritual of the 
altar, may be found in the circle of the prophets and their 
disciples (see especially Isa viii 16 seq ), but the synagogue as 
an institution characteristic of Judaism arose after the work of 
Ezra, and is closelv connected with the development of Judaism, 
to which his reformation gave definite shape From the time 
of Ezra downwards it was the business of every Jew to know the 
law , the school (Atf/A hammidrdsh)XxBi\r\Q^ scholars, but the syna- 
gogue, where the law was read every Sabbath (Actsxv 21), was 
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the means of popular instruction. Such synagogues existed 
m all parts of Judaea m the tune of Ps Ixxiv 8 (probabK a 
psalm of the Persian period), m Acts xv 21 it appears tiivit 
they had existed for many generations “ in every cit) ” Ihis 
held good not only for Palestine, but for the Dispersion, in 
post- Talmudic times the rule was that a synagogue must be 
built wherever there were ten Jews In the Dispersion the 
synagogue filled a greater place m the communal life, for on 
Palestinian soil the Temple enjoyed a predommant position 
In this sense the synagogue is a child of the Dispersion, but this 
does not imply that it was a product of the Hellenic diaspora 
For the Aramaic papyri discovered at Assuan show that m the 
5th century b c the Egyptian Jews had their place of wor&hip in 
Svene long before (jrtek influences had liegun to make them- 
selves felt Ihc fact that the Books of the Maccabees never 
refer to synagogues is not evidence that synagogues were un- 
known in Judaea m the Maccabean period These books refer 
mostly to a time of war, w^hen assemblages in the cities were 
impossible, their interest, moreover, is concentrated m the 
Temple and the restoration of its services During the si^cond 
Temple there is no doubt but that public worship was organized 
in the provinces as well as in the Jewish settlements outside the 
Holy Land And though the name svnagogue ” varus v\ith 
irpoai.vxq (‘ place of prayer”), it appears that everywhere the 
assemblage was primarily one for instruction in the law the 
synagogue, as Philo puts it, was a hihaxTKuXtlov Praver, m 
the more restricted sense, invariably accompanied the instruc- 
tion, and sevxral parts of the extant liturgy go back to the 3rd 
century bc A formed institution of this sort required some 
organization the g( neral order of the serv ice was directed by one 
or more “ rulers of the sv nagogue ” (dpxurvvdyuyyoi, Luke xiii 14 , 
Acts xiii 1^), who called on fit persons to read, prav and 
preach, alms were collected by two or more ” collectors ” 
{gabbde seddqd), and a ” minL>tcr ” {hazzdn, vmqp^Tq^, Luke iv^ 
20) had charge of the sacred books (preserv^cd in an “ ark ”) 
and of other ministerial functions, including the teaching of 
children to read The discipline of the congregation was enforced 
bv excommunication {herem) or temporary exclusion (ntddiii), 
and also by the minor punishment of scourging (Matt x 17), 
inflicted bv the hazzdn Ihe disciplinary power was m the 
hands of a senatt of elders {• 7 rptcrpvr€po ycpoima), the chief 
members of which were dpxovT€^ The principal service of the 
s) nagogue was held on Saobath morning, and included accord^ 
mg to the Mishnah, the recitation of the sh^ma (Deut vi 4-9, 
M 13-2T, Num XV 37-41), prayer, lessons from the law and 
prophets with Aramaic translation, a sei‘mon {derdshah) based 
on the lesson (Acts xiii 15), and finallv a blessing pronounced 
bv the priest or invoked bv a layman On Sabbath afternoon 
and on Mondav and Thursdav there was a service without a 
lesson from the prophets, there were also services for all feast- 
days Synagogues were built b\ preference beside water, in 
order to avoid proximity to the idol temples, rather than, as 
some think, for the convenience of the ceremonial ablutions 
(cf Acts xvi 13) Remains of verv ancient buildings of this 
(lass exist in several parts of Galilee, they generally lie north 
and south, and seem to have had three doors to the south, and 
sometimes to have been divided bv columns into a nave 
two aisles 

Modern synagogues are mostlv built ot oblong shape, with a 
gallery for women Since the middle 'iges, Renaissance and 
Moonsh types of decoration have been generally favoured, but 
there is nowada>s a great varictv' of types The ancient svna- 
gogue of Alexandria (destroyed by Trajan) was a basilica A 
number of recent synagogues hav e been built in octagonal form 
The main interior features of the synagogue are the “ark” 
(a cupboard containing the scrolls of the law, &c ) and the 
almemar (or reading-desk, from the Arabic oL-mtnbar, pulpit) 
This is sometimes in the centre, sometimes at the eastern end 
of the building The Talmud prescnlied an elevated site for the 
synagogue, but this rule has been impossible of fulfilment in 
modem times The synagogues arc theoretically “orientated ” 
— 1 Cp the ark (which worshippers face during the principal praver) 
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IS on the eastern side But this rule, too, is often ignored under 
the ‘Stress of architeLtunil difficulties 

Jewish tradition has a great deal to say about a body called 
“ the great synagogue ” which is supposed to have been the 
supreme religious authority from the cessation of prophecy to 
tht time of the high puest Simeon the Just, and is even said to 
have fixed the Old Testament canon (rf v 3 seq ) But 
Kiienen in his essav “ Over de Mannen der Groote Synagoge ” 
{Ver 4 agen of the Amsterdam Academv, 1876) has powerfully 
argued that these traditions are fiction, and that the name 
heneseth haggdddla originally denoted, not a standing authority, 
but the great convocation of Neh viii -x Some more recent 
scholars are, however, more willing to attach credence to the 
older tradition 

Compare, in general Schurer Geschichte de$ jUdtschen Volkes, 
§ 27 where the older literatuio is catalogued For some uncon- 
vcnlioiial views the leader may refer to M Incdlandcr, Synagoge 
utid hirche in ihnn Anfungen (Berlin 1908) For the usigts ol 
the synagogue in moie rcK^cnt times see Buxtorf, Synagoga judatca 
(Basel Id 41) On the history of synagogue services the works of 
7 unz aic the chief authorities , there is also a good article on Liturgy 
in tlic Jewish 1 ncydoptdia Useful summaries in English are to 
be louiid m Dembitz Jewish 'services in Synagogue and Home 
(Phil idelphi i 1898), and Ocsteiley and Box I he Riligton and 

or^hip of the Synagogue {l^ctndc^n 1907) The irticle “ Synagojc^ie " 
in the Jewish Encyclopedia is illustrated with numerous pictures of 
bi ildings and plans 

SYNAGOGUE, UNITED, \n organization of London Jews, 
founded, with the sanction of an act of parliament, in 1870 
It IS confined, in its direct work, to the metropolis, but it extr- 
cises, indirectly, considerable influence over the Jews of the 
British Empiii It is governed by an elected council represent- 
ing the constituent congregations In religious and ritual 
matters it is under the jurisdiction of the chief rabbi, who is, 
to a certain extent, rtiognizcd throughout the empire The 
president of the United Synagogue m igro was Lord Rothschild 
Besides pro\ idi ig for the worship of sonic twenty congregations, 
the United S\nagogue directs and supports educational and 
ch ntable work The title “ cliief rabbi ” is not found in the 
pn expulsion record , though, before the Jews were banished 
in j2go, there was an official named “ presb>ter omnium Judae- 
orum Angliac ” The functions of this oflicial cannot Ikj proved 
to have been eccltsi istical The title ‘‘chief rabbi has 
become well known through the eminence of recent occupants 
of the position such as Solomon Ilirschell (1762-1842) He 
was succeeded b> Dr Nathan Marcus Adler (1803-1890), who 
was followed by his son, Hermann Adler, who raised the position 
to one of much dignit) and importance Dr Hermann Adler 
was born in Hanover in 1839, graduated at I cipzig, and received 
honorary degrees from Scotch and English universities, includ- 
ing Oxford In 1909 he r(< t i\ed the order of M V O Dr Adlci 
was elected c hief rabbi in i8c;i Besides several essavs in 
the Nineteenth Century y Dr Adler has written extensively on 
topics of Anglo- Jewish History and published two volumes 
of sermons (I a ) 

SYNANTHY (Gr (Tvvf With, and av^os, a flower), a botanical 
term for the adhesion of two or more flowers 

SYNAXARIUM (Or o-vva^apeovy from (rwaytevy to bring 
together), the name given in the Greek ( hurch to a compilation 
( orrtsponding very closely to thc^ martyrology (q v) of the 
Roman Church There are two kinds of synaxaria— simple 
synaxaria, which are merely lists of the saints arranged in 
the order of their anniversaries, eg the calendar of Morcclli, 
and histoncal synaxaria, which give biographical notices 
besides, e g the inenology of Basil and the synaxanum of 
Sirmond The notices given in the historical synaxaria are 
surnmaiies of those in the great menologies, or collections of 
lives of saints, for the twelve months of the year The oldest 
historical synaxaria apparently go back to the tenth century 
The heterodox Eastern churc hes also have their synaxaria 

The publication of the Arabic text ot the sy n ixanum of the Church 
of Alexandria wvs started simultaneously by J Forget in tht 
( Ofp script orient and by R Basset in the Patrologia orient , 
and that of the Ethiopian ynaxanum was btgun by I Gmdi in 
the Patrologia orient Ihe Armenian synaxanum, called the 


synaxanum of Ter Israel, was published at Constantinople in 

1834 

See S A Morel 111, Kalendarium ecclestae Constantinopohtanae 
(Rome, 1788), H Ddchaye, Le Synaxaire de Sirmond," in 
hollandxanay xiv 390-4^4, where the terminology is expl lined, 
idem, Synaxomum ecclesiae Constantinopohtanae e codice Strntondiano 
(Brussels, 1902), forming the volume Propylaeum ad acta sanctorum 
novembns (H De ) 

SYNCELLUS, a hybrid word (Gr (rvvy Lat cella),^ meaning 
literally “ one who shares his cell with another ” In ecclesiastical 
usage It refers to the very early custom of a priest or deacon living 
continually with a bishop, propter testimonium ecclesiasticum , 
thus Leo III speaks of Augustine as having been the syncellus 
of Gregory the Great The term came into use in the Eastern 
Church, where the syncelli were the chaplains of metropolitans 
and patriarchs At Constantinople they formed a corporation, 
and the protosyncellus took precedence of metropolitans and 
ranked next to the patriarch, to whose ofhee he generally 
siu ceedod 

SYNCOPE (Gr orvyKornty a cutting up or short, from xoittciv, to 
cut), a term used in grammar for the elision of a letter or syllable 
in the middle of a word (e g “ ne’er ” for “ never ’’), and in 
medicine for the condition of fainting or shock (q v ), and so 
occasionally in a general sense for a suspension or cessation of 
function “Syncopate” and “syncopation” arc analogous 
derivatives, and in music a syncopation is the rhythmic method 
of tying ("^) two beats of the same note into one tone in such 
a way as to displace the ai ( ( nt 

SYNCRETISM (Gr a-vyx/)r/Tt(r/AO?, from avv and xcpavi/v/xt, mingle 
or blend, or, according to Plutarch, from ervy and to 

combine against a common enemy, after the manner of the cities 
of Crete), the act or sysU m of blending, combining or rcconc’ling 
inharmonious elements The term is used technically in politu s, 
as by Plutarch, of those who agree to forget dissensions ancl 
to unite in the fait of common d ingcr, as the Cretans were said 
to have done, in philosophy, of the efforts of Cardinal Bessanon 
and others in the i6th century to recone ilc the philosophies of 
Plato and Aristotle, and in theology, of a plan to harmonize the 
hostile factions ol the Church in tlie 17th century, advocated b^ 
Georg Cahxtus, a Lutheran professor of theology at Helms tadt 
Its most frequent use, however, is m connexion with the religious 
development of antiquity, when it denotes the tendency, 
cspeiiially prominent from the 2nd to the 4th centuries of the 
Christian era, to simplify and unifv the various pagm religions 
During this period, as a result of the intimate knowledge of the 
world s religions made possible by the gathering of every known 
cult ot importanc e into the religious sy stem of the Roman Empire, 
belief in the identity ot many deities which resembled eacli othci , 
and indeed in the essential identity of all, received a sptcuu 
impulse Not only were various forms of tlie same deity, such 
as, for example, Jupiter Capitohnus and Jupiter Latiaris, recog- 
nized as being really the same under different aspects, but even 
the gods of different nations were seen to be manifestations of a 
single great being Roman Jupiter, Greek Zeus, Persian Mithras 
irid Phrvgian Attis were one The Great Mother, Isis, Ceres, 
Demcter, Ops, Rhea, Icllus, were the same great mother deity 
under different masks (see Great Mother of the Gods) 
Venus and Cupid, Aphrodite and Adonis, the Great Mother and 
Attis, Astarte and Baal, Demeter and Dionysus, Isis and Serapis, 
were essentially the same pair Syncretism even went so far as 
to blend the deities of paganism and Christianity Christ was 
compared with Attis and Mithras, Isis with the Virgin Mary, &c 
Isis, perhaps more than any oilier deity , came to be regarded as 
the great maternal goddess of the universe whose essence was 
worshipped under manv different names This fact, with tht 
spirit of syncretism in general, is well illustrated by Apuleiu^ 
{Metamarph xi 2 and 5) Lucius invokes Isis “ Queen of 
Heaven, whether thou art the genial Ceres, the prime parent of 
fruits, who, joyous at the discovery of thy daughter, didst 
banish the savage nutriment of the ancient acorn, and, pointing 
out a better foo<i, dost now till the Eleusmian soil, or whether 
thou art celestial Venus, who, in the first origin of things, didst 
1 Apollinaws Sidonius uses the pure Latm term concellus* 



SYNDERESIS— SYNECHISM 


as«^oriate the different sexes, through the creation of mutual love, 
and having propagated an eternal offspring m the human race, 
art now worshipped in the sea-girt shrine of Paphos , or whether 
thou art the sister of Phoebus, who, by relievmg the pangs of 
women m travail by soothing remedies, hast brought into the 
world multitudes so innumerable, and art now venerated in the 
far-famed shrines of Ephesus, or whether thou art Proserpine, 
terrific with midnight bowlings by whatever name, by 
whatever etremonies, and under whatever form it is lawful to 
invoke thee, do thou graciously, &c ” The goddess replies 
‘ Behold me I, who am Nature, the parent of all things, 
the mistress of all the elements, the primordial offspring of time, 
the supreme among divinities, the queen of departed spirits, the 
first of the celestials, and the uniform manifestation of the gods 
and goddesses, who govern by my nod the luminous heights of 
heav( n, the salubrious breezes of the ocean, and the anguished 
silent realms of the shades below, whose one sole divinity the 
whole orb of the earth venerates under a manifold form, with 
different rites, and under a variety of appellations Hence the 
Phrygians, that primeval race, call me Pessinuntiea, the Mother 
of the Gods, the Aborigines of Attica, Cccropian Minerva, the 
Cyprians, in their sea-girt isle, Paphian Venus, the arrow- 
bearing Cretans, Diana Dictynna, the threc-tongued Sicilians, 
Stygian Proserpine, and the Elcusinians, the ancient goddess 
Ceres Some call me Juno, others Bellona, others Hecate, 
others Rhamnusia But those who are illumined by the 
firlust rays of that divinitv, the Sun, when he rises, the 
Acthopians, the Am, and the Egs^ptians, so skilled in ancient 
learning, worshipping me with ceremonies quite appropriate, 
call me by my true name, Queen Isis Behold, then, &c ^ 
(Trans Bohn’s Lib ) 

Naturally, the influence of Greek philosophy was very pro- 
nounced in the growth of syncretism Plutarch and Maximus 
of Tyre affirmed that the gods of the different nations were onl^ 
different aspects of the same deity, a supreme intelligence and 
providence which nilcd the world Ihe Neoplatonists, how- 
ever, were the first sc hool to formulate the underlying philosophy 
of syncretism “ There is only one real God, the divine, and the 
subordinate deities are nothing else than abstrac tions personified, 
or celestial bodies with spnits, the traditional gods are onh 
demons, that is, being intermediate between God and man 
All, like every other treated being, are emanations from the 
absolute God” (Jc-an Kc^^ville, La lieligio 7 i a Rome sou^ les 
Severes) Care must be taken, however, not to place too much 
emphasis upon syncretism as a conscious s)stem The move- 
ment which It represented was not new m the 2nd century a d 
Tlic identification of Latin with Etruscan gods in the earliest 
da)s of Rome, and then of Greek with Italian, and finally of 
Oriental with the Graeco-Roman, were all alike syncretistic 
movements, though not all conscious and reasoned The ideal 
of the common people, who were unreflecting, as well as of 
philosophers who reflected, was “ to grasp the religious verity, 
one and constant, under the multiplex forms with which legend 
and tradition had enveloped it ” (Revillc) The advent of Greek 
philosophy only hastened the movement by conscious and 
systematic effort 

vSyncretic, being a movement toward monotheism, was the 
converse of the tendency, so prominent in the early history of 
Rome, to increase the number of deities by worshipping the 
same god under special aspects according to special activities 
In the hands of the Neoplatonists it was instrumental in retard- 
ing somewhat the fall of paganism for the time, but in the end 
contributed to the success of Christianity by familiarizing men 
with the belief in one supreme deity The triumph of Christi- 
anity Itself represented a result of syncretism, the Church being 
ti blending of the beliefs and practices of both the new and old 
religions 

See Jean R6villc, op city especially pages 104-127, 159-174, 
284-295 For other examples of syncretism, cf that of Buddlnsm 
and Zoroastrianism m the state religion of the Indo-Scythian king- 
dom of Kanishka (see Persia Ancient History, vii , The Parthian 
Lnipire, §2), see articles on almost all the rthgions of the East, 
e g Mithras , Zoroaster (O Sn ) 
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SYNDERESIS, a term in scholastic philosophy applied to the 
inborn moral consciousness which distinguishes between good 
and evil The word is really synterests (Gr (rwrijprja-i^, from 
<Twrr)p€lv, to look after, take care of), but synderesis is the 
commoner form Diogenes Laertius in his account of the Stoics 

(vil 8s, Tr/|/ Sc TTpiOTTjv oppL^v (jiacn TO {(j>OV L(T\<Cl.V ini TO Tr)p€LV iaVTO) 

uses the phrase rr^pdv caero to describe the instinct for 
self-preservdtion, the inward harmony of Chrysippus, the rtcog- 
nition of which is crw^lhrurv^ The term synderesis, however, 
is not found till Jerome, who, in dealing with Ezek 1 4-15 savs 
the fourth of the “ living creatures ” of the vision is what the 
Greeks call (rvvTrjprjcm, x e scintilla conscientiae, the “ spark of 
conscience” Here apparently synderesis and conscience 
((rvueiSyarii) are eepu valent By the schoolmen, however, the 
terms were differentiated, conscience being the practical envisag- 
ing of good and evil actions, svndertsi^ being, so to speak, the 
tendency toward good m thought and action The exact relation 
between the two was, however, a matter of controversv, Aquinas 
and Duns Scotus holding that both are practical reason, while 
Bonaventura narrows synderesis to the volitional tendency to 
good actions 

SYNDIC (Late Lat svndzeus, Gr cnVStxos, one who helps in a 
court of justice, an advocate, representative, <nV with, and Sikt/, 
justice), a term applied in certain countries to an officer of govern- 
ment with varving powers, and secondlv to a representative or 
delegate of auniversitv,institutionorothercorporation, entrusted 
with special functions or powers The meaning which underlies 
both applications is that of representative or delegate Du 
Cange (Gloss s v Syndteus), after defining the word as defensor, 
patronus, advocalus, proceeds “ Syndict maxime appellantur 
Aetores universitatum, eollegiorum, socictatum et aliorum 
corponim, per quos, lanquam m rtpubhea quod communiter 
agi fierive oportet, agitiir et fit,” and gives several examples from 
the 13th century of the use of the term The most familiar 
use of “ syndic ” m the first sense is that of the Italian sindico, 
who IS the head of the administration of a commune, answering 
to a “ mayor ”, he is a government offic lal but is elected by the 
communal council from their own members by secret ballot 

Nearh all the companies, gilds, and the universit) of Pans 
had representative bodies the members of which were termed 
syndici Similarl) m England, the senate of the university of 
Cambridge, which is the legislative body, delegates certain 
functions to special committees of its members, appointed from 
time to time by Grace, i e a proposal offered to ihe senate and 
confirmed by it, these committees are termed “ syndicates ” and 
arc permanent or occasional, and the members are styled “the 
syndics ” of the particular committee or of the institution which 
they’^ administer, thus there are the syndics of the Fitzwilbam 
Museum, of the Universitv Press, of the Observatory, of local 
examinations and lectures, of the Antiquarian Committee, &.e 

SYNDICATE, a term originally meaning a body of syndics 
In this sense it is still sometimes used, as at the university of 
Cambridge, for the body of members or committee respionsible 
for the management of the University Press In commerce, a 
syndicate is a body of persons who combine to carry' through 
some financial transaction, or who undertake a common adven- 
ture Syndicates are vcr\ often formed to acquire or take o\ er 
some undertaking, hold it for a short time, and then resell it to a 
company Ihe profits are then distributed and the syncluate 
dissolves Sometimes syndicates are formed under agree- 
ments which constitute them mere partnerships, the members 
being therefore individually responsible, but they are now more 
generally incorporated under the Companies Acts 

The more usual cases in which syndicates arc commonly formed 
will bo found m F B Palmer's Company Precedents, loth ed , \ ol 1 
pp 129 seq 

SYNECHISM (from Gr <rvv€-xiq^, contmuous, from uw, 
to hold together), a philosophical term proposed by C S Peirce 
I (Monist, 11 534) to express the general theory that the esseiitial 
feature in philosophic speculation is continuity It is specially 
directed to the question of hypothesis, and holds that a hv pothesi^ 
is justifiable only on the ground that it provides an explanation 
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All understanding of fact<; consists in generalizing concerning 
them 1 he fact that some things are ultimate may be recognized 
by the svnechist without abandoning his standpoint, since 
synerhism is a normative or regulative pnnciple not a theory 
of existence The adjective “ synechological ” is used in the 
same general sense, “ synechology ** is a theory of continuity or 
universal causation, “synechia’* is a term in ophthalmology 
for a morbid union of parts 

SYNEDRIUM (arwtSpLov), a Greek word which means 
“ assembly ’ and is especially used of judicial or representative 
assemblies, is the name by which (or by its Hebrew transcription, 
sanhedrin, sanhedrim) th\t Jewish body is known which 
in Its origin was the municipal council of Jerusalem, but acquired 
extended functions and no small authority and influence over 
the Jews at large (see xiii 424 seq ) In the Mishnah it is 
called “ the sanhedrin,” “ the great sanhedrin,” “ the sanhedrin 
of seven t\ -one [members],” and “ the great court of justice ” 
{btih din hags^ddol) The oldest testimony to the existence and 
constitution of the synedrnim of Jerusalem is probably to be 
found in 2 ( hron xix 8, for the priests, Levites and hereditary 
heads of houses there spoken of as sitting at Jerusalem as a court 
of appeal from the local judicatories does not correspond with 
anvthmg mentioned in the old history, and it is the practice 
the chronicler to refer the institutions of his own time to an 
origin m ancient Israel And just such an aristocratic council 
lb what seems to be meant by the gerousia or senate of “ elders ” 
repeatedly mentioned in the history of the Jews, both under the 
Greeks from the time of Antiochiis the Great (Jos Ant xii 3 
and under the Hasmonean high priests and princes The high 
priest as the head of the state was doubtless also the head of the 
senate, which, according to Eastern usage, exercised both judicial 
and administrative or politic al functions (c f i Mac c xii 6, xiv 
20) The exact measure of its authority must have varied from 
time to time at first with the measure of autonomv kft to the 
nation by its foreign lords and afterwards with the more or less 
autocratic power claimed by the native sovereigns 

The original aristocratic constitution of the senate began to 
be modified under the later Hasmoneans by the inevitable intro- 
duction of representatives of the rising party of the Pharisees, 
and this new element gained strength under Herod the Great, 
the bitter enemy of the priestly aristocracy Finally under the 
Roman procurators the synedrium was left under the presidenc v 
of the chief priest as the highest native tribunal, though without 
the power of life and death (John xviii 31) The aristocratic 
and Sadducean element now again preponcierated, as appears 
from Josephus and from the New Testament, in which “chief 
priests ” and “ rulers ” are synonymous expressions But with 
these there sat also “ scribes ” or trainc d legal doctors of the 
Pharisees and other notables, who are simply called “ ciders ” 
(Mark x\ i) The Jewish tradition whu h regards the svncdrium 
as entirely composed of rabbins sitting under the presidency and 
vice-presidency of a pair of chief doctors, the nasi and db beth dm, 
is inconsistent with the evidence of Josephus and the New Testa- 
ment It is generally held that it was after the fall of the st^tc 
that a merely rabbinical beth din sat at Jabneh and afterwards at 
Tibcnas, and gave legal responses to those who chose to admit 
ajudu iturc not recognized by the civil power Dr A Buchlcrhas 
sought to reconcile the various accounts by the theorv that there 
were two great tribunals m Jerusalem, one wielding religious, the 
other civil authority {Das Synednon tn Jerusalem, Vienna, 1902) 

The council chamber {Rovkrj) where the svnedrium usually sat 
was between theXystus and the Temple, probably on the Temple- 
hill, the Mishnah states that the meetings were held within the 
inner court The meeting in the palace of the high priest which 
condemned Jesus was exceptional The proceedings also on 
this ocoasion were highh irregular if measured by the rules 
of procedure which, according to Jewish tradition, were laid 
dow n to secure order and a f iir trial for the accused 

Of the older lilt r\turc of the subject it is enough to cite Seldcn, 
Ve synedrxx s The most important cntical discussion is ^at of Kuenen 
m the Verslagen, &c , of the Amsterdam Academy (1866), p 131 seq 
A good summary is given by Schuror, OeschicJUe des judxscnen Volkes, 
4th ed , §21 Ct aNo G \ Smith, Jerusalem (1907), vol i ch 9 


SYNESIUS {c 373-c 414), bishop of Ptolemais in the Libyan 
Pentapolis after 410, was born of wealthy parents, who claimed 
descent from Spartan kings, at Gyrene between 370 and 375 
While still a youth (393) he went with his brother Euoptius to 
Alexandria, where he became an enthusiastic Neoplatonist and 
disciple of Hypatia {qv) On returning to his native place about 
the year 397 he was chosen to head an embassy from the cities 
of the Pentapolis to the imperial court to ask for remission of 
taxation and other relief His address to Arcadius {De Regno) 
IS full of advice as to the studies of a wise ruler m such perilous 
times His three years’ stay in Constantinople was wearisome 
and otherwise disagreeable, the leisure it forced upon him he 
devoted in part to literarv composition The Aegyptus sive de 
provtdentta is an allegorv m which the good Osins and the evil 
lyphon, who represent Aurelian and the Goth Gamas (ministers 
under Arcadius), strive for mastery, and the question of the 
divine permission of evil is handled After the successful Aure- 
lian had granted the petition of the embassy, Syncsius returned 
to Gyrene in 400 and spent the next ten years partly in that city, 
when unavoidable business called him there, but chiefly on an 
estate m the interior of the province, where in his own words 
“ books and the chase ” made up his life His marriage took 
place at \lcxandria in 403, in the previous year he had visited 
Athens In 409 or 410 Synesius, whose Christianity had until 
then been by no means very pronounced, was popularly chosen 
to be bishop of Ptolemais, and, after long hesitation on personal 
and doctrinal grounds, he ultimately accepted the ofiice thus 
thrust upon him, bemg consecrated by Theophilus at Alexandria 
One personal difliculty at least was obviated by his being allowed 
to retain his wife, to whom he was much attached , but as regarded 
orthodoxy he expressly stipulated for personal freedom to dissent 
on the questions of the soul’s creation, a literal resurrection, and 
the final destruction of the world, while at the same time he 
agreed to make some concession to popular views 111 his public 
teaching (ra fih/ olkol sptXoarosptov, ra 8’ tpiXofxvOwv) His 
tenure of the bishopric was troubled not only by domestic liereavc- 
ments but also by barbaric invasions of the country (in repelling 
which he proved himself a capable miliUry organizer) and by 
conflicts with the prefect Andronicus, whom he excommunicated 
for interfering with the Church’s right of asylum Ihe date 
of his death is unknown, it is usually given as c 414 His 
many-sided activity, as shown especially in his letters, and 
his loosely mediating position between Neoplatonism and 
Christianity, make him a subject of fascinating interest His 
scientific inteiests are attested by his letter to Hypatia, in which 
oceurs the earliest kno\\m reference to arcometrv, and by a work 
on alchemy in the form of a commentary on pseudo-Democritus 
He was a man of the highest personal character 

His ext Hit works are — (i) a speech before Arcadius, De regno, 
(2) Dw, sivc de suo xp!>iu^ mUituto, in which he signifies his purpose 
to devote hims( If to true philosophy (3) Encomium calviht (he was 
liimsclf bald) a literary pu d esprit, suggested by Dio ( hrysostom's 
Praxse of Hair (4) De provtdentxa, m two books, (5) De xnsomnxxs, 
(0) IS7 Epistolae, (7) 12 Hymnt, of a contemplative, Neoplatome 
character, and several homihes and oceasional specehts VhL edxtxo 
princeps is that ot Turnebiis (Ptiris, 1553), it was lolloucd by that 
of AIok 11, with I atm translation by Petav ms (ifn 2 , gre itly enlarged 
ind improved, 103^ reprinted, inaccurately, by Migne, 1859) The 
Epistolae, which lor the modern reader gre.itly exceed his other 
works in interest, have bem edited by Demetriades (Vienna, 1792) 
and by Glukus (Vemet , 1^12), the Calvitii tneomtum by Krabmgei 
(Stuttgart, 1834), the De providentxa by Krabmger (Sulzbach, 1835), 
the De regno by Krabmger (Mumeh, 1825), and the Hymns by Flach 
(Tubingen, 1875) 

"5oe Clausen, De Synesxo philosopho (Copenhagen, 831) R 
\olkmann, Synei>tus von Cyrene (Berlin, 1869), A Gardner s mono- 
griph in The Fathers for English Readers ” (London, 1880) , and a 
life oy W S Crawford (London, 1901) 

SYNOD (Gr enVoSos), a term denoting an assembly of crelesi- 
astical officialb legally convoked to d^cuss and decide points of 
faith, discipline and morals It is practically synonymous with 
the word council {q v ), conahum is used in the same technical 
sense by Tertullian c 200, and ervVoSo? a century or so later m the 
Apostolic canons In time, however, the word council came to 
be restricted to oecumenical gatherings, while svnod was applied 
to meetings of the eastern or western branches of the Church 
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(the first council of Constantinople was originally a mere council 
or synod of the East), or to councils of the Reformed churches, 
e g the Synod of Dort Provincial synods were held in the and 
century, and were not completely organized before the advent of 
oecumenical councils The two terms are still used side by side, 
thus there are patriarchal, national and primatial councils, as 
well as provincial councils (under the metropolitan of a province) 
and diocesan synods, consisting of the clergy of a diocese and 
presided over by the bishop (or the vicar-general) Ihe 
supreme governing body in the Russian branch of the Orthodox 
Eastern Church {qv)ih known as the Holy Synod In the Pres- 
byterian churches (see Presbyterianism) a synod is an assembl> 
containing representatives of several presbyteries and inter- 
mediate between these and the General Assembly , similarly in 
the Wesleyan and other Methodist churches the synod is the 
meetmg of the district which links the circuits with the conference 
The term is not in use m self-governing churches like the Congre- 
gationalists and Baptists, though these from time to time hold 
councils or assemblies (national and international) for conference 
and fellowship without any legislative power 
SYNODIC PERIOD^ in astronomy, the apparent period of a 
planet or satellite when its revolution is referred to the line 
passing through the earth or the sun In the case of the planets 
it IS the period between successive conjunctions of the same kind, 
inferior or superior, with the sun In the case of the satellites 
It IS the period relative to the radius vector from the sun 
SYNTHESIS (Gr (rw^eo-t?, from crvvTLOivat, to put together) 
a term used both generally and technically, with the fundamental 
meaning of ( omposition, opposed to analysis (q v ), the breaking 
up of a whole into its component parts In teaching, for example, 
w hen a new fact is brought into connexion with already acquired 
knowledge and the learner puts them together ('^synthesizes”), 
the result is “ synthetic ” and the process is “ synthesis ” The 
reverse process is analysis, as in grammar when a child breaks 
up a sentence into subject, verb, object, &c Thus all inductive 
reasoning is synthetic in character The term “ synthesis ” is 
much used in philosophy Thus Kant makes a distinction, 
fundamental to his theory of knowledge, between analytic and 
synthetic judgments, the latter being those judgments which 
are not den\ able from the nature of tlic subject, but in which the 
predicate is obtained rather b\ experience or b> the operation 
of the mind (the “ synthetic judgment a prion ”, see Kant) 
Perhaps the most famous use of the term is in Herbert Spencer’s 
“ Synthetic Philosophy,” the name given to the se\ertil treatises 
which contain his philosophic system — the ‘‘ unification of 
knowledge ” from the data of the separate stitnces 
SYNTIPAS, the Greek form of Sindibad or Sendabar, an Indian 
philosopher supposed to have lived about loo b c , and the re- 
puted author of a collection of tales known generally in Europe 
as the story of the Seven Wise Masters fhey enjoyed immense 
popularity, and appeared in many Oriental and Western languages 
A Greek translation (probably from a Syriac version), the 
earliest specimen of Romaic prose (nth century), is extant under 
the title of The most pleasing Story of Syntipas the Philosopher 
It IS preceded by an introduction in iambic verse by a certain 
Michael Andreopulos, who states that it was executed by order 
of Michael, probably the duke of Melitene in Armenia The 
translator is evidently a Christian, although he has generally 
preserved the Oriental colouring The mam outline is the same 
in the different versions, although they vary in detail and include 
different stones A certain prince, who had taken a vow of 
silence for a time on the advice of his tutor, was tempted by his 
stepmother Her advances havmg been rejected, she accused 
him to his father, who decided to put him to death The device 
of the Arabian Ntghti is introduced by the wise men of the court, 
who m turn relate stories to dissuade the king from over-hasty 
punishment, each story being answered by the queen, who desires 
instant action to be taken When the period of silence is over 
the prince speaks and establishes his innocence In the Greek 
version the king is a king of Persia, named C> rus, and Syntipas 
himself IS the prince’s tutor (text in A Eberhard, Fabulae 
Romanenses, i , 1872, Teubner Series ”) 


For a discussion of the whole subject, see D Comparetti, Rtcevche 
tniorno at hbro dt Sindibad (1869, Eng trans by H C Coote, Folk 
Lore Society, 1882), W A Clouston, The Book of Sindibad (from thi 
Persian and Arabic, 1884, from the Synac, by H Gollaruiz, 1897) 

J C Dunlop, Hist of Prose Fiction (new ed , 1888), vol u , C 
Krumbaclicr, Geschichte der byzantimschen LtU (2nd ed , 1897) 
Sixty-two Acsopic fables, also translated from Synac into 
Greek, arc attributed to this same Syntipas (cd C F Matthai, 
1781) 

SYRA, or S\ROS (anc perhaps Homeric Svpirj), a 

Greek island m the middle of the Cyclades, which m the 19th 
century became the commercial centre of the Archipelago, and is 
also the residence of the nomarch of the Cyclades and the seat 
of the central law courts The length of the island is about 
10 m , the breadth 5, and the area is estimated at 42 J sq m The 
population rose to about 33,700, of whom about 20,500 were in 
the chief town, Ilermoupolis, but that of the town had m 1907 
declined again to 18,132 Syra is also a province of the depart- 
ment of the Cyelades (pop 1907, 31,939) The importance of 
the island in prehistoric times is attested by considerable remains 
of early Aegean antiquities In ancient times it was remarkably 
fertile, as is to be gathered not onlv from the Homeric description 
{Od XV 403), which might be of doubtful appbcation, but also 
from the remains of olive presses and peculiarities in the local 
nomenclature The destruction of its forests has led to the loss 
of all Its alluvial soil, and now it is for the most part a brown 
and barren rock, covered at best with scanty aromatic scrub, 
pastured by sheep and goats 

Hcrmopolis (better Hermoupolis), the chief town, is built round 
the harbour on the east side of the island It is governed by an 
active municipality, whose revenue and expenditure have rapidh 
increased Among the public buildings are a spacious town hall 
in the central square, a club-house, an opera-house, and a Greek 
theatre Old Syra, on a conical hill behind the port town, is 
an interesting place, with its old Roman Catholic church of 
St George’s still crowning the summit This was built by the 
Capuchins, who in the middle ages chose Syra as the head- 
quarters of a mission in the East Louis XIII , hearing of the 
dangers to which the Syra priests were exposed, took the island 
under his especial protection, and since that time the Roman 
Catholic bishops of Syra have been elected by the pope About 
the beginning of the 19th century the inhabitants of Syra 
numbered only about 1000, whenever a Turkish vessel appeared 
they made off to the interior and hid themselves On the out- 
break of the war of Greek independence refugees from Chios, after 
being scattered throughout Tenos, Spezia, Hydra, &.c , and 
rejected by the people of Ceos, took up their residence at Syra 
under the protection of the French flag Altogether about 40,000 
had sought this as> lum before the freedom of Greece was achieved 
The chief city was called Hermoupolis after the name of the ship 
which brought the earlier settlers Most of the immigrants 
elected to stay, and, though they were long kept in alarm by 
pirates, they continued to prosper In 1875 ^ 5 ^^ sailing ships 
and 698 steamers (with a total of 740,731 tons) entered and 1 588 
sailing ships and 700 steamers (with a total of 756,807 tons) 
cleared this port, in 1883 3379 saihng and 1126 steam vessels 
(with a total of 1,056,201 tons) entered and 3276 sailing and 
1120 steam vessels (with a total of 960,229 tons) cleared Must 
of the sailing vessels were Greek and Turkish, and most of the 
steamers were Austrian, French and Turkish 

But since the energetic development of Peiraeus, Syra has 
ceased to be the chief commercial entrepot and distributing centre 
of this part of the Levant, and consequently its trade has seriously 
declined Whereas in 1890 the foreign commerce was valued at 
£1,313,730, in 1900 It only amounted to £408,350 Coal, textiles, 
and iron and steel goods figure prominently amongst the imports, 
and emery, leather, lemons, sponges, flour, valoma and iron ore 
amongst the exports Syra is the seat of several industries, 
ship-buildmg, tannenes, flour and cotton mills, rope-walks, 
factories for confectionery (“ Turkish dehght ”), hats, kerchiefs, 
furniture, pottery and distilleries The harbour, which is pro- 
tected by a breakwater 273 yds long, has a depth of 25 ft , 
diminishing to 12 ft. 
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SYRACUSE (Gr. 2 vpciKovtrat.y SyfdcusMy Ital. Siyucusa^ 

a city of Sicily, the capital of a province of the same name, 
situated on the east coast of the island, 54 m. by rail S. by E. of 
Catania, and about 32 m. direct. 

23,250 (town), 35,000 (commune) 


Phoenician settlement on the island, 2 though it is certainly such 
a place as Thucydides (vi. 2) describes as occupied by them for 
purposes of trade with the Sicels. The name of the island, 
Pop. (1881), 21,739; (1906), I Ortygia (opnf$, a quail), has, again, been held to point to the 
! possible existence of an Aetolian settlement on the island 


History, — S\Tacuse was the chief Greek city of ancient Sicily, 
and one of the earliest Greek settlements in the island. Accord- 
ing to Strabo (vi. 4, p. 269) Chersicrates and Archias of Corinth, 
both Heraclidae, left their native city together with a band of 
colonists, the former stopping with half the force at Corcyra, 
where he expelled the Libumians and occupied the island, while 
Archias proceeded to Syracuse.^ Thucydides (vi. 3) gives the j Artemis in preference to any other 


C.S.Panagia 



date as the year after the foundation of Naxos (t,e, 734 n.c.), and 
mentions that Archias expelled the Siccl inhabitants from the 
island. Their presence there was definitely proved by the 
discovery in. 1905 of a rock-cut tomb of the beginning of the 
second Sicel period (see Sicily) on the west side of the island 
(Orsi in Notizie degli scavi, 1905, 381), while similar tombs may 1 
be seen both on the north and south edges of the terrace of Epi- 
polae,and on thepeniasulacf Plemmyrium. There is,onthe other 
hand, no conclusive evidence for the previous existence of a 

1 Stralx) goes on to say that Ardiias fell in with certain men who 
liad come from tlie Sicilian Megara, and took them with him to share 
in his enterprise. But this version implies that Megara was founded 
Iwfore Syracuse, which is contrary to all other authorities. The 
whole question of the various tales relating to the foundation 
of SyraCTjp^is discussed by E. A. Freeman, History of Sicily, u 335 
sqq*, 57^ 


before Archias came. But it is more probable that the name 
was given to the island owing to the establishment there by 
the first settlers of a special cult of Artemis (the name Ortygia 
appears in Homer, Odyssey, v. 123, as an island sacred to 
Artemis, though the identification with Delos {q.v.) is not 
certain), though why Corinthians should have worshipped 

deity is not clear. 

Till the beginning of 
the 5th century b.c, our 
notices of Syracusan hist- 
ory are quite fragmentary. 
Almost the only question 
is whether, as some stray 
notices (sec Freeman, 
History of Sicily, ii. 431) 
might suggest, the primi- 
tive kingship was retained 
or renewed at Syracuse, as 
it certainly was in some 
other Greek colonies. A 
king Poll is is spoken of; 
but nothing is known of 
his actions. It is far more 
certain that Syracuse went 
through the usual revolu- 
tions of a Greek city. The 
descendants of the original 
settlers kept the land in 
their own hands, and they 
gradually brought the 
Sicel inhabitants to a 
state not unlike villenage. 
Presently other settlets, 
perhaps not always Greek, 
gathered round the origi- 
nal Syracusan people; 
they formed a distinct 
body, 8^/xos or plebs, per- 
sonally free, but with an 
inferior political franchise 
or none at all. The old 
citizens thus gradually 
grew into an exclusive or 
aristocratic body, called 
ytifiopoi or landowners. 
We hear incidentally of 
disputes, seditions and 
changes, among others 
the expulsion of the 
Gamori early in the 5th 
century b.c. (Thuc. v. 5 ; 
Arist. Pol. V. 3, 5; 4, 1). 
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In its external development Syracuse differed somewhat from 
other Sicilian cities. Although it lagged in early times behind 
both Gela and Acragas (Agrigentum), it very soon began to 
aim at a combination of land and sea power.® In 663 it founded 
the settlement of Acrae, in 643 Casmenae,^ and in 598 Camarina, 
of which the first was unusually far inland. The three together 
secured for Syracuse a continuous dominion to the south-east 

2 The origin of the name :ivpdKov<rai is quite uncertain. It has 
been suggested that it may be Phoenician : and, again, the plural 
form has been thought to point perhaps to “the union of two 
originally distinct posts,” one on the island, the other on the mainland 
on the hill where the ruins of the Olympieum stand, known as roxlxvn 
— the latter being the original Syracuse. 

* Netum (Noto) and Helornm, both to the S.S.W. of Syracuse, 
must have l^en among its earliest settlements (Freeman ii. 17). 

* The site of Casmenae is uncertain; it was to the south-west o£ 
Syracuse, and not improbably at Spaccaforno (Freeman n. 25). 
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coast They were hot strictly colonies but outposts, Camanna 
indeed was destroyed after a revolt against the ruling city 
(Thuc V i) Whether the inland Sicel town of Henna was 
ever a Syracusan settlement is doubtful It is extremely prob- 
able that Acrae was not founded until after two obvious out- 
posts had already been occupied — a post guardmg the road to 
Acrae itself, and including the sacred enclosure of Apollo, which 
later, when it became a quarter of the city, acquired the name 
Temenites , and another post on the road to the north, in the 
upper part of the region known as Achradina The latter was 
defended on the north and east by the sea, on the west by a 
long straight cutting of the rock serving as a scarp on which 
the wall stood (see below), and on the south by extensive quarries 
(Freeman ii 43, 139, 144) About the middle of the 6th century 
B c ^ the island was connected with the mainland by a mole 
(Freeman 11 140, 505) At the beginning of the 5th century b c 
Syracusan history bee omes far more clear Hippocrates, tyrant 
of Gela (498-491), threatened the independence of Syracuse 
as well as of other cities, and it was saved only by the joint 
intervention of Corinth and Corcyra and by the cession of the 
vacant territory of Camanna In 485 the Gamori, who had 
been expelled by the Demos and the Sicel serfs, and had taken 
refuge at Casmenae, craved help of Gelo, the successor of 
Hippocrates, who took possession of Syracuse without opposition, 
and made it the seat of his power He gave citizenship both 
to mercenaries and to settlers from Greece, and added to the 
population the inhabitants of other cities conquered by him, so 
that Syracuse became a city of mixed population, in which the 
new citizens had the advantage He then extended the cit} 
by including within the fortihcations the low ground (or at any 
rate the western portion of the low ground) between Upper 
Achradina and the lohiid, and making the Agora there at 
the same time (probabl) ) he was able to shift the position of the 
crossing to the island by making a newr isthmus in the position 
of the present one, the old mole being broken through so as to 
afford an outlet from the Little Harbour on the east (Lupus, 
p 91) The island thus became the inner eitv, the stronghold 
of the niltT*, bo that, despite its low level, it is often spoken of 
as the “ acropolis ” Gclo’s general rule was mild, and he Won 
fame as the champion of Hellas by his great victory over the 
( arthiiginians at Himcra He is said to have been greeted 
as king, but he docs not seem to have taken the title in any 
formal way 

Gelo’b brotherand successor, Hu ro(478-467),kept up the power 
of the city, he won himself a name by his ercouragement of 
poets, especially Aeschylus and bimonides, and philosophers, 
and his Pythian and Olympian victories made him the special 
subject of the songs of Pindar and Bacchylides, among the 
recently discovered works of the latter are three Odes (iii -v ) 
written fur him He appeared also as a Hellenic champion m 
the dcfeiK e of Cumae against the Ltruscans, and he attempted 
after the victory to found a Syracusan colony on the island of 
Aenaria, now Ischia But his internal government, unlike that 
of Gelo, was suspicious, greedy and cruel After some family 
disputes the power passed to hit, brother Thrasybulus, who was 
driven out next year by a general rising In this revolution 
Thrasybulus and his mercenaries held the fortified quarters 
of Ortygia and Achradina, the revolted people held the unwalled 
suburbs, already, it is plain, thickly jnhabited Thrasybulus 
yielded to the common action of Su chots and Sicels Syracuse 
thus became a democratic commonwealth Renewed freedom 
was celebrated by a colossal statue of Zeus Eleutherius and by 
a yearly feast in his honour But when the mercenaries and 
other new settlers were shut out from office® new struggles 

1 Holm and Cavallari (cf Lupus, Topograplne von Syraku^, 91) 
make the construction of the mole and of the wall across it contem 
porary with the fortification of Achradina in the middle of the 7th 
cvntury b c They also consider tliat the ongmal west boundary 
f)f Achradina ran down to the Little Harbour, so that the southern 
boundary of Achradina was tho Sea itself 

2 Holm and Cavallan (see Lupus, p 99) are inchned to attribute 
to him the addition of Tyche to the city 

^ Diod XI 72, cf Anst Pol v 3, lo. 
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arose The mercenaries again held Ortygia and Achradina 
The people now walled m the suburb of Tyche to the west of 
Achradina (Freeman ui 306, 312, 456) The mercenaries 
were at last got rid of m 461 Although we hear of attempts 
to seize the tyranny and of an institution called peialism, like 
the Athenian ostracism, designed to guard against such dangers, 
popular government was not seriously threatened for more than 
fifty years Ihe part of Syracuse in general Sicilian affairs 
has been traced in the article Sicily {q v ), but one striking scene 
IS wholly local, when the defeated Du( etius took refuge m the 
hostile city (451), and the common voice of the people bade 
“ spare the suppliant ” We hear of a naval expedition to the 
Etruscan coast and Corsica about 453 b c and of the great 
military and naval preparations of Syracuse in 439 (Diod 
xii 30) Yet all that we read of Syracusan military and naval 
action during the former part of the Athenian siege shows how 
Syracuse had lagged behind the cities of old Greece, constantly 
practised as they were in warfare both by land and sea 
The Athenian siege (415-13) is of the deepest importance 
for the topography of S>racuse, and it throws some light on 
the internal politics At first complete incredulity prevailed 
as to the Athenian expedition (Ihuc vi 32) Hermocrates, 
the best of counsellors for external affairs, is suspected, and 
seemingly with reason, of disloyalty to the democratic constitu- 
tion Yet he is, like Nicias and Phocion, the official man, head 
of a board of fifteen generals, which he persuades the people 
to cut down to three Athenagoras, the demagogue or opposition 
speaker, has an excellent exposition ot democratic principles 
put into his mouth by Thucydides (vi 36-40) Through the 
whole siege ^ there was a treasonable party within the city, 
which — for what motives we art not told — kept up a correspond- 
ence with the besiegers When the Athenian fleet under Jsicias, 
\lcibiades and Lamachus was at Rhegium m Italy, after the 
discovery of the trick that had been played by the Segestans, 
the question for the commanders was whether they should seek 
to strengthen themselves b> fresh alliances on the spot or strike 
the blow at once Lamachus was for immediate action, and 
there tan hardly be a doubt that S>racuse must have fallen 
before a sudden attack by so formidable an armament in the 
summer of 415 The Syracusans were neither united nor 
adequately prepared for effectual defence, and it is perfectly 
clear that they owed their final deliverance to extraordinary 
good fortune Athens had the prize within her grasp, and she 
lost it wholly through the persistent dilatoriness and blundering 
of Nicias (qv) It was at his advice that the summer and 
autumn of 415 were frittered away, and the siege not begun till 
the spring of 414 By that time the Syracusans were both m 
better spirits and better prepared, their troops were better 
organized, and they had built a wall from north to south across 
Epipolae, taking in lyche and Temenites, so as to screen them 
from attadc on the side of Epipolae on the north-west The 
effect of this was to bar the enemy’s approach and push back 
his blockading lines, which had to be earned over an inconveni- 
ently large extent of ground They did not, however, occupy' 
Euryelus, at the western extremity of the high ground of 
Epipolae, and this omission allowed the Athenians to obtain 
possession of the whole plateau, and to begin the investment of 
the city The Syracusans had been at first thoroughly cowed , 
but they were cowed no longer, and they even plucked up courage 
to sally out and fight the enemy on the high ground of Epipolae 
They w'ere beaten and driven back, but at the suggestion of 
Hermocrates they carried a counter- work up the slope of Epipolae, 
which, if completed, would cut in two the Athenian lines and 
frustrate the blockade At this point Nicias showed consider- 
able military skill Ihe Syracusans’ work was destroyed by a 
prompt and well-executed attack, and a second counter- work 
carried across marshy ground some distance to the south of 
Epipolae and near to the Great Harbour was also demolished 
after a sharp action, in which Lamachus fell, an irretrievable 
loss However, the blockade on the land side was now almost 
•* The chief authorities for tlic siege are Thucydides (bJes, vi 
and vu ), Diodorus (bk xiu ) and Plutarch, Ntetas 
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( omplete, and the Athenian fleet had at the «;ame time entered 
the Great Harbour 'ii^e citizens began to thmk of surrender, 
and Nil las was so confident that he neglected to push his advan- 
tages He lett a gap to the north of the circular fort which 
formed the centre of the Athenian lines, the point m here Epipolac 
slopes down to the sea, and he omitted to oicupy Euiy^elus 
The second act of the drama may be said to open with the 
irretrievable bli nder of Nicias in letting the Spartan Gylippus 
first land in Sinly, and then march at tht head of a small army, 
partly levied on the spot, across the island, and enter Syracuse 
by way of Epipolae, past Euryelus G^hpplls was felt to be 
tne representative of Sparta, and of the Peloponnesian Greeks 
generally, and his arrival inspired the Syracusans with the fullest 
confidence Just before his arrival a few ships from ( orinth 
had made their wav into the harbour with the news that a great 
fleet was already on its wav to the relief of the city The tables 
were now completely turned, and we hear of nothing but defeat 
and disaster for the besiegers till tl'eir final overthrow Ihe 
military skill of Gylippus enabled the Syracusan mihtia to meet 
the Athenian troops on equal terms, to wrest from them their 
fortified position on Plcmmynum, which Nieias had occupied 
as a naval station shortly after G>hppus’s arrival, and thus to 
drive them to keep their ships on the low beach between their 
double walls, to take Labdalum, an Athenian fort on the northern 
edge of Epipolae, and make a third counter-work right along 
Epipolae in a westerh ehiection, to the north of the circular 
fort The Athenians were thus reduced to such a plight that, 
as Nicias said m his despatch towards tlie close of 414 they were 
themselves besieged rather than besieging The naval prepara- 
tiems of the Syraeusans, under the advice of Hermo( rates, had 
led them, too, to confidence m their powers of giving battle 
to the Athenian fleet In the first sea-fight, which took place 
simultaneously with the capture of Plemmvrium, they had been 
unsuccessful, but in the spring of 413 they actually won a 
victory over the Athenians in their own element 
On the very next day, however, a second Athenian fleet 
arrived under Demosthenes and F'urymedon, with seventy-three 
ships of war and a large force of heavy infantry and light troops 
The despatch of this expedition seems to prove an almost blind 
confidence in Nicias, whose request to be superseded the Athenian 
people refused to grant Demosthenes decided at onte to make 
a grand attack on Epipolae, with a view to recovering the 
Athenian blockading lines and driving the Syraeusans bark 
within the city walls The assault was made by night In way 
of Euryelus under the uncertain light of the moon, and this 
circumstance turned what was very nearly a successful surprise 
into a ruinous defeat The affair seems to have been well 
planned up to a certain point, and well executed , but the Athenian 
van, flushed with a first success, their ranks broken and dis- 
ordered by a pursuit of the enemy over rough ground, were 
repulsed with great loss bv a body of heavy-armed Boeotians, 
and driven back in disorder The confusion spread to the troops 
behind them, and the action ended in wild flight and slaughter 
The army was now thoroughly out of heart, and Demosthenes 
was for at once breaking up the camp, embarking the troops, 
and sailing back to Athens (It must be remembered that the 
Spartans wm all this time in oecupation of Dectleia, see Pelo- 
PONNESI AN W AR ) But Nicias could notjDnng himself to face the 
Athenian people at home, nor could he be prevailed on to retire 
promptly to some position on the coast, such as Catania or 
Thapsus He dalli^ till the end of August, many weeks after 
the defeat, when the coming of Syracusan reinforcements decided 
him to depart, but on the 27th of that month was an eclipse 
of the moon, on the strength of which he insisted on a delay 
of almost another month His fleet, too, lingered uselessly in 
the harbour till after a defeat in which Eurymedon penshed, 
though the simultaneous land attack was unsuccessful The 
Sytacusans now blocked the mouth of the Great Harbour, and 
the Athenian fleet, after a frantic effort to break out and a 
d'^sperate cOrtflict was utterly defeated and half destroyed 
The bf&in and demoralized army, its ranks thinned by fever 
and sickness, at last began its hopeless retreat, actemptmg to 


reach Catania by a circuitous route, but, harassed h\ the numer- 
ous Syracusan cavalry and darters, after a few days ot dreadful 
suffering, it was forced to lay down its arms The Syracusans 
sullied the glory of their triumph by putting Nicias and Demos- 
thenes to death, and huddling their prisoners into their stone- 
quarries — a living death, dragged out, for the allies from Greece 
proper to the space of seventy days, for the Athenians themselves 
and the Grt eks of Sicily and Italy for six months longer Games 
called Assinarian,from the name of the river at which the final 
surrender occurred, were instituted to (ommemoratc it 

Her great deliverance and victory naturally stirred up the 
energies of Svracuse at home and abroad Syrcicu*-* n and 
Selmuntine ships under Hermoc rates now play a distinguished 
part in the warfare between Sparta and Athens on the cocst 
of Asia Under the influence of Diodes the constitution became 
a still more confirmed democracy, some at It ast of the m^g -irat ics 
being filled by lot, as at Athens (Diod xiii 31, 35, Arist Pol v 
3-6) Diodes appears also as the author of a code of laws 
of great strictness, which was held in such esteem that later 
lawgivers were deemed onlv its expounders Under these 
influent es Hermocrates was banished in 40Q, he submitted to 
the sentence, notwithstanding the wishes of his army He went 
batk to Sitily, warred with Carthage on his own account, ai d 
brought back the bones of the unburied Syracusans from 
Himera, but was still so dreaded that the people banished Diodes 
without restoring him In 407 he was slain m an attempt to 
( nter the city, and with him was wounded one w ho was presently 
to outstrip both rivals 

Ihis was DiOnysius (the “ Elder ”), son of another Hermocrates 
and an adherent of the anstocratu party, but soon afterw^ards 
a demagogue, though supported by some men of rank, among 
them the historian Phihstus (Diod xiii 91, 92) Bv accusing 
the generals engaged at Aeragas in the war against Carthage, 
b\ obtaining the restoration of exiles (no doubt others of the 
partisans of Hermocrates), by high-handi d proceedings at Gela, 
he secured his own election first as one of the generals, then as 
sole general (or with a nominal colleague), with special powers 
He next, by another trick, procured from a military asscmfciy 
at Ltoniini a vote of a bodyguard, he hired mereenaries and 
in 406-405 came back to Syracuse as tyrant of the city (l)iod 
xni^ 91-96) Dionvsius kept hi power till his death thirly- 
oignt years later (367) But it was wellnigh overthrown before 
he had fully grasped it His defeat before Gcla and his eonse- 
(juent decision that both Gela and Camarina should be evacuated, 
and left for the Carthaginians to plunder, were no doubt due 
to previous arrangement with the latter His enemies in the 
army, (hiefly the horsemen, reached Syracuse before him, 
plundered his house, and horribly maltreated his w fe He 
came and took his vengeance slaying and driving out h^s e nemits, 
who established themselves at Aetna (Diod xiii 113) In 
397 S)Tacuse had to st^^nd a siege from the Carthaginians under 
Himilco, who took up his quarters at the Olympieum, but his 
troops in the marshes below suffered from pestilence, and a 
masterly combined attack by land and sea by Dionysius ended 
in his utter defeat Dionysius, however, allowed him to depart 
without further pressing his advantage Th’s revolution and 
the peace with the Carthaginians confirmed Dionysius in the 
possession of Syracuse, hut of no great territoiy beyond, as 
Leontini was again a separate uty It left Syracuse the one 
great Hellenic city of Sicily, which, however enslaved at home, 
was at least independent of the barbarian Dionysius was able, 
like Gelo, though w^th less success and less honour, to take up 
the rule of the champion of Hellas 

During the long tyranny of Dionysius the city grew greatly 
m size, population and grandeur In fact the free Greek cities 
and communities, m both Sicily and southern Italy, were sairi- 
fieed to Syracuse, there the greatness and glon^ of the Greek 
world in the West were concentrated The mass of the popula- 
iion of Gela and Cemarma in the disastrous year 405 had, at 
the prompting of Dionysius, taken refuge at Syracuse Gela 
had m the previous year rccemd the fugitive inhabitants 
of Aeragas (Agrigentum), which had been sacked by the 
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Carthaginians Syracuse thus absorbed three of the chief Greek 
cities of Sicily It received large accessions from some of the 
Greek cities of southern Italy, from Hipponium on its west and 
Caulonia on its east coast, both of which Dionysius captured in 
389 B c There had also been an influx of free citizens from 
Rhegium At the time of the Athenian siege Syracuse consisted 
of two quarters — the island and the “ outer city of Thucydides, 
generally known as Achradma, and bounded by the sea on the 
north and east, with the adjoining suburbs of Apollo Temenitcs 
farther inland at the foot of the southern slopes of Epipolae 
and Tyche west of the north-west comer of Achradma Diony- 
sius largely extended the fortifications The island (Ortygia) 
had been provided with its own defences, converted, in fact, into 
a separate stronghold, with a fort to serve specially as a magazine 
of com, and with a citadel or acropolis which stood apart and 
might be held as a last refuge Dionysius, to make himself 
perfectly safe, drove out a number of the old inhabitant^ and 
turned the place into a barracks, he himself living in the citadel 
hor any unpopularity he may ha\e thus incurred he seems to 
ha\e made up by his great works for the defence of the city 
Profiting by the experience gained during the Athenian siege, 
he included m his new lines the whole plateau of Epipolae, with 
a strong fortress at Eurvelus, its apex on the west, the total 
length of the outer lines (e\( luding the fortifications of the island^ 
Ills been calculated at about 12 m The material (hmcslonc) 
was quarried on the spot Eat h quartt r of the citv had its own 
distinct defences, and Svracuse was now ihe most splendid 
and the best fortified of all Greek cities Its naval powtr, too, 
was vastly increased, the docks were enlarged, and 200 new 
warships were built Besides the triremes, or vessels with three 
banks of oars, we hear of quadriremes and quinqueumcs with 
foul and fi\( banks of oars — larger and taller and more massive j 
ships than had yet been used in Greek sea warfaic The fleet 
of Dionysius was the most powerful in the Mediterranean It 
was doubtless fear and hatred of Carthage, from whieh city the 
Greeks of Sicily had suffeied so mu( h, that urged the Syra( usans 
to acquiesce in the enormous expenditure which they must have 
im urrt d under the rule of Dionysius Much, too, was done for 
the beauty of the city as well as for its strength and defence 
Several new temples were built and gymnasia erected outside 
(he walls near the banks of the Anapus (Diod xv 13) 

“ Fastened by chiins of aiiamant ” was the bviastful phrase 
in which Diemysius described his empire, but under his son, the 
younger Dionysius — an easy, good-natured, unpractical man — 
a reaction set in amongst the restles^, citizens of Syracuse, which, 
with Its vast and mixed y opulations, must have been full of 
elements of turbulence and faction But the burdensome expendi- 
ture of the late reign would be enough to account for a good deal 
of discontent A remarkable man now t omes to the front — Dion, 
the friend and disciple of Plato — and for a time the trusted 
political adviser of his nephew Dionysius Dion’s uU a seems to 
have been to make Dionysius something like a constitutional 
sovereign, and with this view he brought him into contact with 
Plato All went well for a time, but Dionysius had Phihstus 
and others about him, who were opposed to any kind of liberal 
reform, and the result was the banishment of Dion from Syracuse 
as a dangerous innovator Ten years afterwards, in 357, the 
exile entered Achradma a victor, welcomed bv the citizens as 
a deliveier both of themselves and of the Greeks of Sicily 
generally A siege and blockade, with confused fighting and 
alternate victory and defeat, and all the horro s of fire and 
slaughter, followed, till Dion made himself finall) master of 
the mainland city Ortygia, provisions failing, was also soon 
surrendered Dion’s rule lasted only three years, for he perishtd 
in 3^4 by the hand of a Syracusan assassin It was, in fact, 
after all his professions, little better than a military despotism 
The tyrant’s stronghold m the island was left standing 

Of what took place in Syra( use during the next ten years we 
know but little The* younger Dionysius came back and from 
his island fortress again oppressed the citizens, the plight of the I 
city, torn by faction and conflicts and plundered b> foreign 1 
troops, was so ulUrh wretched that dl CjUcL life ^fcmed on the | 
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verge of extmction (Plato, Eptst viii ) Sicily, too, was again 
menaced by Carthage Syracuse, in its extremity, asked help 
from the mother-eity, Corinth, and now appears on the scene 
one of the noblest figures in Greek history, Timoleon {qv) To 
him Syracuse owed her deliverance from the younger Dionysms 
and from Hicetas, who held the rest of Syracuse, and to him 
both Syracuse and the Sicilian Greeks owed a decisive tnumph 
over Carthage and the safe possession of Sicily west of the river 
Halycus, the largest portion of the island From 343 to 3^7 
he was supreme at S> racuso, with the hearty good will of the 
citizens The vounger Dionysius had been allowed to retire 
to Corinth, his island fortress was destroyed and replaced by 
a court of justice Svracuse rose again out of her desolation- 
grass, It IS said, grew in her streets — and, with an influx of a 
multitude of new colonists from Greece and from towns of Sicily 
and Italy, once more became a prosperous city Timoleon, 
having accomplished his work, accepted the position of a 
private citizen, though, practically, to the end of his life he 
was the ruler of the Syracusan people After his death (337) a 
splendid monument, with porticoes and gymnasia surrouncling 
It, known the Fimoleonteum, was raised at the public (ost 
to his honoui 

In the interval of twenty years between the death of Timoleon 
and the rtsc of Agathorles (qv) to power another revolution 
at Syracuse transferred the government to an oligarchy of 600 
leading citizens All we know is the bare fart It was shortly 
after this re\olution, in 317, that Agathoeles with a body of 
mcrctnarus from Campania and a host of exiles from the Greek 
citKs, backed up by the Carthaginian Hamilear, who was m 
friendly relations with the Syracusan oligarehv, became a tyrant 
or despot of the city, assuming subsequently, on the strength 
I of his successes against f arthage, the title of king Syracuse 
passed through another reign of terror, the new despot pro- 
claimed himself the champion of popular government, and had 
the senate and the heads of the oligarrhual party massacred 
wholesale He seems to have had popular manners, for a 
unanimous vote of the people gave him absolute control over 
the fortunes of Syracuse His wars m Sicilv and Africa left 
him time to do something for the relief of the poorer eiti ns 
at the expense of the rich, as well as to erect new fortificat ms 
and public buildings , and under his strong government Syracuse 
seems to have been at least quiet and orderlv After his death 
m 289 comes another miserable and obscure period of revolution 
and despotism, in which (rretk life was dying out, and but for 
the brief intervention of P\rrhus in 278 Syracuse, and indeed 
all Sicily, would hav e fallen a prev to the Carthaginians 

A better time begin under Hiero II , who had fought under 
Pyrrhus and who rose from the rank of general of the Svracusan 
«xrmy to be tvrant— king, as he came to he soon styded —about 
270 During his reign of over fiftv years, ending probably 
m 216, Syracuse enjoyed tranquillity, and seems to have grown 
greatly m wealth and population Hiero’s rule was kindly and 
enlightened, combining good order with a fair share of libcrt\ 
and self-government His financial legislation was careful and 
considerate , his laws ^ as to the customs and the com tithes 
were accepted and maintained under the Roman government 
and one of the manv bad acts of the notorious Verres, according 
to Cicero, was to set them aside (Cu lyi Verr 11 13, 111 8) 
It was a tirre, too, for great public works -works for defence at 
the entrance of the I esser Harbour between the island and 
Achradma, and temples and gymncsia Hiero through his 
long reign was the stanch friend and ally of Rome in her struggles 
with Carthage, but his paternal despotism, under which Greek 
life and civilization at Svracuse had greatly flourished, was 
unfortunately succeeded bv the rule of a man who n holly 
rev'ersed his policy 

Hieronvmus, the grandson of Hiero, thought fit to ally himself 
I ith Carthige he did not live, howewr, to see the mischief he 
had done, for he fell in a amspiracv which he had ivantonlv 
provoked b> his arrogance and cruelty fheie was a fierce 

' The Uvs of Hiero arc oiteu mcuuuned witli appio\al niCiefn a 
sptLclicb vgamst \ caries 
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popular outbreak and more bloodshed, the conspirators were 
put to death and Micros family was murdered, whilst the 
Carthagmian faction, under the pretence of delivering the city 
from Its tyrants, got the upper hand and drew the citizens into 
open defiance of Rome M Claudius Marcellus was then m 
command of the Roman army m Sicily, and he threatened the 
Syracusans with attack unless they would get nd of Epicydes 
and Hippocrates, the heads of the anti-Roman faction Epicydes 
did his best to stir up the citizens of Leontini against Rome and 
the Roman party at Syracuse Marcellus, therefore, struck his 
first blow at Leontim, whi( h was quickly stormed , and the tale 
of the horrors of the sack wds at once earned to Syracuse and 
roused the anger of its population, who could not but sympathize 
with their near neighbours, Greeks like themselves The general 
feeling was now against any negotiations with the Roman 
general, and, putting themst Ives under Epic vdes and Hippocrates, 
they closed their gates on him Marcellus, after an unsuccessful 
attempt to negotiate, began the siege in regular form (214 b c ) 
by both land and sea, establishing a camp on Polichne, where 
stood the old temple of Olympian Zeus, but he made his chief 
assault on the northern side and on the defences of Tyihe, 
particularly at the Hexapylum, the entrance facing Megara and 
Leontini His assault seawards was made mainly on Achradina,i 
but the city was defended by a numerous soldiery and by 
what seems to have been still more formidable, the mgenioiis 
contrivances of Archimedes, whose engines dealt havoc among 
the Roman ships, and frustrated the attack on the fortifications 
on the northern slopes of Epipolae (Liv xxiv 34) Marcellus , 
had recourse to a blockade, but Carthaginian vessels from time 
to time contrived to throw in supplies At length treachery 
began to work within Information was given him m the spring 
of 212 (two years from the commencement of the siege) that 
the Syracusans were celebrating a great festival to Artemis, 
making use of this opportunity, he forced the Hexapylum 
entrance by night and established himself in Tyche and on the 
heights of Epipolae The strong fortress of Euryelus held out 
for a time, but, being now isolated, it soon had to surrender 
The “outer’ and the “inner” city of Thucydides still held 
out, whilst a Carthaginian fleet was moored off Aehradma and 
Carthagmian troops were encamped on the spot But a pesti- 
lence broke out in the autumn of 212, which swept them clean 
away, and thinned the Roman ranks The ships sailed away to 
Carthage, on their way back to Syracuse with supplies they 
could not get beyond Cape Pachynus owing to adverse winds, 
and they were confronted by a Roman fleet All hope for the city 
being now at an end, the Syracusans threw themselves on the 
mercy of Marcellus, but Aehradma and the island still held out 
for a brief space under the Syracusan mercenaries, till one of 
their officers, a Spaniard, betrayed the latter position to the 
enemy, and at the same time Aehradma was carried and 
taken Marcellus gave the city up to plunder (Liv xxv 31), 
and the art treasures m which it was so rich- many of the choicest 
of them, no doubt — were conveyed to Rome Archimedes 
perished m the eonfusion of the sack while he was calmly 
pursuing his studies (Liv xxv 31) 

Syracuse was now simply one of the provincial cities of Rome’s 
empire, and its history is henceforward merged in that of Sicily 
It retained much of its Greek character ancl many of its finest 
public buildings, even after the ha\oc wrought by Marcellus 
Its importance and histone associations naturally marked it 
out as the residence of the Roman praetor or governor of Sicily 
Cicero often speaks of it as a particularly splendid and beautiful 
city, as still m his own day the seat of art and culture {Tusc 
V 66, De dear nat 111 8i, De rep 1 21), and m his speeches 
against Verres (iv 52, 53) he gives an elaborate descnption 
of Its four quarters (Aehradma, Neapolis, Tyche, the island) 

It seems to have suffered in the civil wars at the hands of Sextus 
Pompeius, the son of the triumvir, who for a short time was 
master of Sicily, to vepair the mischief, new settlers were sent 

* This statetnent made by Polybius (viii s) i'- almobt inci edible 
Li\ y s account of the siege, too, is fuU of topograxihical difficulties 
^Lupus, *14 sqq ) 


by Augustus in 21 B c , and estabhshed in the island and m 
the immediately adjoming part of Aehradma (Strabo vi 270) 
It was he who probably constructed the amphitheatre Tacitus, 
m a passmg mention of it {Ann xiii 49), says that permission 
was granted to the Syracusans under Nero to exceed the pre- 
scribed number of gladiators m their shows Caligula restored 
its decayed walls and some of its famous temples (Suetonius, 
Caltg 21) In the 4th century it is named by the poet Ausonius 
in his Ordo nobtltum urbium, chiefly, perhaps, on the strength 
of Its historic memories In 66:; Heracluis Constans fixed his 
capital here, but owmg to his oppressive government was 
assassinated m 668 Syracuse has been a place of comparatively 
little importance since the year 878, when it was destroyed by 
the Saracens under Ibrahim ibn Ahmad 

Archaeology — ^The medieval and modem town of Syracuse 
(with the exception of a new quarter which has sprung up since 
the construction of the railway between the station and the 
island) IS confined to the island This contains the remains 
of two Done temples The older, belonging probably to the 
begmnmg of the 6th century b c , appears, from an inscription 
on the uppermost step, to have been dedicated to Apollo It 
was a peripteral hexastyle, and must have had at least nmetecn 
columns at the sides , the portion excavated shows that its total 
width is 74 J ft , the width of the ( ella 38^ ft , the lower diameter 
of the columns 6i ft The other U mple, mlo which the cathedral 
was built m A D 640, is to be dated after 440 b c It was a 
peripteral hexastyle of thirty-six columns, with a total length 
of r6oJ ft and a total breadth of 72 ft , the columns have a 
lower diameter of 54 ft, and the mter-columniation is ft 
It IS generally regarded as the temple of Athcn i 

Near the west coast of the island is the famous fountain of 
Arethusa - According to the legtnd, the nymph Arethusa 
was changed into the fountain b} Artemis to deliver her from 
the pursuit of the nver-god Alpheus (cy v ), and the spring, which 
was fresh until an eartliquake broke the barrier and let m the 
salt water, was supposed to be ac lually connected with the river 
There are interesting remains of medieval architecture in the 
(losdy built town with its narrow streets, the beautiful 14th- 
century windows of the Palazzo Montalto may be especially 
noticed, and also the 13th-century Gistello Mainate at the 
southern extremity of the island The town also contains the 
archaeological museum, which, under the direction of Pro- 
fessor Orsi, IS now the best arranged in the island The dis- 
tovenes of recent years in the south-eastern portion of Sicily, 
including especially the objects found in Sicel and Greek ceme- 
teries, mav be studied here The isthmus connecting the island 
with the mainland, which was defended by strong fortifications 
erected by ( harlcs V and Philip II (now demolished), does 
not occupy the site of the mole erected in the 6lh or 7th century 
B c , which may be rc c ognized as having run due north from the 
north point of the island to the mainland near the ferry of 
S Lucia 3 The Little Harbour was thus m origin merely a rc( ess 
of the Great Harbour, and it was probably Gelo who was 
responsible for making it an independent port, by establishing 
the crossing to the island in its present position On the land- 
ward side of the new isthmus was the Agora, in which remains 
of a colonnade of the Roman period have been found To the 
west are the remains of an extensive building of the Roman 
penod, probably a palaestra with a small Odeum attached 
To the W N W is the so-called Piano del Fusco, an extensive 
necropolis, in which over six hundred tombs, mostly of the 
7th and 6th centuries b c , have been found ^ This necropolis 
was included within the defensive wall of Dionysius, a portion 
of which, no less than 18J ft thick, was found in 1886 running 
diagonally across the new cemetery, and in 1903 an outwork 
m front of it was discovered (P Orsi, in NoHzte degh scavt, 
1903? 517) E&st of this point It probably followed the edge 
^ The name is a widespread Greek name for a spnng 
Lupus, Topograthie von Syrakus, 26, 88, 91 Near the Icrry are 
a row of long parallel cuttings in the rock, which must be remains 
of the ancient docks, each being intend c d to take a sliij) 

■* It 13 remarkable that hardly any tombs of the 5tU century h c 
have come to hght 
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of the low terrace above the marsh (the anaent Lysimelcia),i 
while in the other direction it ran N N W , making straight 
for the western edge of the gorge known as the Portella del 
Fusco, which was thus included within the fortifications, as it 
would otherwise have afforded a means of access to the enemy 
Here the wall gained the top of the cliffs which mark the southern 
edge of the plateau of Epipolae, which from this point onwards 
It followed as far as Euryelus The south wall of Epipolae, 
considerable remains of which exist, shows traces of different 
periods in its construction, and was probably often restored “ 
It IS built of rectangular blocks of limestone generally quarried 
on the spot, about 155 ft long, 2 ft high and 2^ ft deep 'Ihe 
thickness of the wall averages 10 ft , but varies 3 or 4 ft each 
w ay The point where the terrace of Epipolae narrows down 
to a ridge about 60 yds wide, which is its only link with the 
hills to the west, had thrice proved during the Athenian siege 
to be the key to Syracuse It now bears the rums of a mighty 
fortress, finer than that which defends the entrance to the 
acropolis of Sclinus — the most imposing, indeed, that has come 
down to us from the Greek period — which there is no doubt is 
the work of Dion>sius The total length of the works is about 
440 yds In front of the castle proper are three ditches, the 
innermost of which can be reached from the interior of the 
castle by a complicated system of underground passages The 
front of the castle is formed by five massive towers behind 
It are two walled courtyards, to the north of the easternmost 
of which IS the well-guarded mam entrance to the plateau of 
Epipolae (narrower minor entrances arc to be seen on both 
the north and the south sides) communicating by a long under- 
gi ound passage with the inner diteh in front of the c astlc proper 
That this point is to be identified with Euryelus is now generally 
admitted (sec Lupus, 125-127, hreeman, 111 661) Earlier 
writers make this the site of Labdalum, and put Euryelus 
farther west, but I abdalum must be sought somewhat farther 
east, near the northern edge of the plateau, in a point not visible 
from the Athenian central fort (kvkAos) with a view over Mcgara 

not therefore in the commanding position of Dionysius s fort, 
with an uninterrupted view on all sides On the north side of 
Epipolae the cliffs are somewhat more abrupt, here the wall, 
of a similar construction to that on the '•outh, is also traceable 
but here it is apparently all of one period It is, indeed, 
rccoided by Diodorus that Dionysius built the north wall from 
Euryelus to the Hexapylon in twenty days for a length of 2^ m , 
employing 60,000 peasants and 6000 yoke of oxen for the 
transport of the blocks Several smaller entrances are to be 
seen in it, as in the south wall among them one with a series of 
inclined planes cut m the rock, which leads to an ancient road 
running south-east to the neighbourhood of the theatre The 
Hexapylon plays an important part in the Roman siege of Syra- 
cuse It was the main entrance on the north, and no doubt 
IS to be identified with the so-called Sc ala Grcca, where the 
modem highroad leaves the plateau ^ This highroad, which 
probably follows an ancient line , may be reasonably held to mark 
the west boundary of Tyche Five hundred yards to the east 
of It an interesting postern was discovered in 1895 (Orsi, m 
NoHzte deglt scavt^ 1893, 168), at the point where the wall 
leaves the edge of the plateau and begins to follow the sea-coast, 
and half a mile farther on we reach the deep gorge of S Bonagia 
(more correctly Panagia), which here forms the boundary be- 
tween Tyche and Achradma The west boundary of Achradma 
is marked farther south by a perpendicular cutting in the rock, 
on the top of which a wall must have run (see above) To the east 
of the gorge the wall still follows the edge of low cliffs of the 
coast, and continues to do so all along the east side of Achradma 

^ The date of the fragment of city wall immediately to the 
north-east of the so-called palaestra is uncertain it is therefore 
doubtful whether it can belong to this system of defences (Lupus, 
pp S08, 331) 

* As to the question whether it was finished at the time of the 
Carthaginian mvasion of 397 b t , see Freeman, iv 55 In any case 
it must have been completed by 385 b c 

Here are numerous caves in the rock, used for the worship of 
Artemis 


as far as the I ittle Harbour On this side traces of it are very 
scanty, as the sea-spray has eaten away the stone 

The most important buildings of which wc ha\ e any remains 
are to be found m the lower part of Achradma and in Neapolis, 
a quarter of which we hear first in the time of Dionysius, and 
which at first was confined to the lower ground below Temenites, 
but m Roman times included it and the theatre also (Lupus 
168), though it did not extend beyond the theatre to the upper- 
most part of the plateau In lower Achradma remains of 
Roman private houses have been found, and it is in this 
district that the early Christians ^ constructed their catacombs 
Those which are entered from near the 1 2th-ccntury church of 
S Giovanni, situated near an ancient temple, are extensive and 
important, and include the ancient crypt of S Marcianus, and 
the type is different from that of the Roman catacombs, the 
galleries being far larger (partly owing to the hardness of the 
limestone m which they are excavated), and havmg circular 
chambers at the points of junction In Neapolis, on the other 
hand, public buildings predominate The temple of Apollo 
Temenites has entirely disappeared, but the theatre, entirely 
hewn in the rock, is still to be seen It is the largest in Sicily, 
being about 146 yds in diameter, and having about sixty rows 
of seals, the eleven lower tiers were originally covered with 
marble Each of the nine cunet bore a name the inscriptions of 
five of them, still preserved on the rock, are m honour of Zeus, 
Heracles, King Hicro II , his wife Philislis, and his daughter- 
in-law Nereis Of the stage nothmg but cuttings m the rock 
for foundations are visible The situation is well chosen, com- 
manding a splendid view over the Great Harbour Not far 
off to the south-east is the amphitheatre, probably erected by 
Augustus when he founded a colony at Syracuse, it is partly 
cut m the rock and partly built It is inferior in size only to 
the Colosseum and the amphitheatres of Capua and Verona, 
measuring about 153 by 130 yds over all the arena is 76 by 
43 yds To the west of the amphitheatre is the foundation of 
the great altar erected by Hiero II (Diod xvi 83), 217 \ds 
long by 24 wide, and about 6 yds in height To the north- 
west of the theatre a winding road ascends through the rock, 
With comparatively late tomb chambers on each side of it In 
this district are seen hundreds of small niches cut m the rock, 
as a rule about 2 ft square and a few inches deep, which served 
for containing mscriptions or reliefs, sometimes of a sepulchral 
character, but sometimes relatmg to the cult of a divinity 
Many of them are also found in the quarries (Orsi, in NoHzte 
degli scavi, 1904, 277) Both the districts just desenbed also 
contain huge quarries, the famous Lautumiae (from Gr Xaa?, 
stone, and to cut, hence Xaro/xta, quarry) of Syracuse, 

over 100 ft deep and of great extent (though through the 
collapse of the pillars supporting the undermined rock they 
have become still larger than they were in ancient times) Thev 
are now overgrown with luxuriant v^egetation Ihe upper 
plateau (Achradma, Tyche, Tpipolae itself) is now largely 
cultivated at the east end, less so at the west end It is 
traversed by the subterranean aqueducts by which the city was 
supplied '* (see Aquedi’cis), and by a few ancient roads, but 
contains practically no remains of ancient buildings Cuttings 
in the rock for the foundations of such are numerous round the 
south edge of Temenites and Achradma, and are to be seen at 
various pomts ntar the city wall But otherwise the dis- 
appearance of the edifices of ancient Syracuse is most striking 

We have already seen that immediately outside Lower 
Neapolis on the south the marshes of lysimeleia begin, which 
proved fatal to more than one besieging force They are 
traversed by the Anapus, with its tnbutary the Cyane, the 
latter famous for the papyrus planted by the Arabs, which here 
alone in Europe grows wild in the stream To the south of the 
Anapus is the hill of Polichne, on which stood the Olympieium, 
attnbuted on stvlistic grounds to 581 b c Its monolithic 

^ St Paul tamed at Syracuse three days on his way to Rome 
(Acts xxviii 12) 

® A large reservoir of the Greek period exists under the present 
railway station {NoUste deglt scout ^ 1904, 280) 
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columns, of which two are still standing, are about 21 ft in I 
height and 6 ft in lower diameter, its length is estimated at ! 
IQ7 ft , Its breadth at 66| ft (Orsi, in Monumenti det Ltncet, 
1903, xiii 369) The hill was frequently occupied in attacks 
on Syracuse b} the besieging force It is not, however, 
defensible in the rear heme Dionysius’s success against the 
Carthaginians The hill of Dascon is to be sought a trifle to , 
the south-east, to the south of the mouth of the Anapus, on the ' 
edge of the Great Harbour, at the Punta Cadenni From this 1 
point southwards the shore of the Great harbour, previously I 
low and marshy, begins to rise, until the roek\ promontory of ' 
Plemmyrium is reached, winch closes it on the south Here 
Sicel tombs have been found, in some of which it appears 
th It the Athenian dead were hastily buried (Freeman 111 
363, n 1), while a colossal tomb, attributable also to the time 
of the Athenian invasion, was found there in 1899 

See A Holm and F S and C Cavallan, Vopografia archeologtca 
di Siracusa (Pakrmo 1883), or the more h ind> Otmian tr insUtion 
by B Lupus Topographic von Syraku<: (Strassburg, 1887) P Orsi, 
in AUi del congresso dt scienze stonche v 181 (Rome, 1904) ami 1 
m NoHzie degli scavt^ passim E Maueen, Siracusa (Palermo, 1904) ’ 
J Fuhrer and V Schultze, “ Die altchi istlichcn (»rabstdtte Si/ihcns ] 
Jahrhuch des k d arch Inst , Ergan/ungsliLft, vii 17 sqq (Berlin, , 
1907) In the hills to the west of Syracuse many Sict I villagts 1 
must have existed, cemeteries of the second and third period have 
been found at Pantalica, 15 m to the north-west, with the ruin^ ' 
of the habitation of the chief of the tribe, and ol the second at 
Cas:>ibilc, 10 m S S W (see Orsi in Monununti du I nic(i (i8gg) 1 
IX 33, 1^6) (1 A F . T As) 


and m ternity hospital (1900) under the Sisters of Chanty. H 
Josephs hospital (1809) under Sisters of the Third Oi ler of St 
Francis, the Syracuse home for aged women (.1852), Onondag«i 
county orphan asylum (private, 1841), and two other orphan 
asylums controlkd by the Sisters of Charity, and tlie state in&titu 
tion for feeble minded children (189O) The University block (an 
office building owned by Syracuse University) the Union Building, 
the Onondag’ county savings bank and the Syracuse savings 
bank are among the most notable business structures and tin 
Onondaga, the Vanderbilt House, and the Yates and St Cloud 
hotels are the principal hotels In jame^sv ilk, about 0 in soutli, is 
the Onondaga penitentiary Adjacent to the city is Oakwood 
cemetery, overlooking the lake, and north-west of the city arc the 
state fair grounds, with extensive exhibition halls and barns, w h( re 
the annual lairs of tlie New \ ork State Agricultural Sciciety art held 
Six miles south of the city is the Onondaga Indian reservation, 
the present capital of the “ Six N itions “ The city has an annual 
carniv'^l and a musical festival 

Svneuse University, whose campus (of 100 acres) in thi 
south-c ist part of the city commands a fine view of the lake, is 
a co-edii( ational institution largely under Methodist Episcopal 
control, but not sectarian, which in 1908-1909 had 239 instruc- 
tors and 3205 students (1336 in the college of liberal arts, 189 
m the summer school, 62 in the library school, 933 in the college 
of fine arts, 147 in the college of medicine, 179 in the college 
of law, 401 in the college of applied science, and 78 in the 
teachers’ college) The university was opened in 1871, when 
the faculty and students of Genesee College (i8£;o) removed 
from Lima (New York) to Syrteuse — a court-ruling made it 
mpossible for the corporition to remove, in 1872 the Geneva 


SYRACUSE, a cit\ and the county-seat of Onondaga c ounU , 
New York, USA, situated at the southern end of Onondiga 
Lake, about 75 m E of Rochester and about 150 m W of 
Albam Pop (1880), 51,792, (1890), 88,143, (1900), 108,374, 
of whom 23,757 were foreign-born (including 7865 (urman, 
5717 Irish, 2393 English Canadian and 2383 Fnglsh) and 
1034 were negroes, (1910, census), 137249 Area (i90()), 
1662 sq m Syracuse is served by the New York Central & 
Hudson River, the West Shore, and the Dehwarc, Lackawanna 
& Western railways, by the Erie canal and the Oswego canal, 
which joins the Erie within the city limits, and by seveial 
electric inter-urban lines The city is built on high ground in an 
amphitheatre of hills surrounding the lake, which is a beautiful 
bod\ of clear water, 5 m long by i\ m broad at its widest 
point Of the residential streets, James Street, in the north- 
eastern p irt of the city , is the most attractive Salma Street 
IS the principal business thoroughfare The park system com- 
prises more than fifty parks and squares, with a total area of 
278 acres The largest and most noU worthy are Burnet park 
(about 100 acres), on high land in the western part of the tit\, 
Lincoln park, occupying a heavily wooded ridge in the east, 
and S( biller, Kirk and Frarer parks A boulevard runs along 
the shore of the lake A fine water-supph < ontrollcd bv tht 
Illy IS obtained from Skaneateles lake, 18 m distant, b3 a 
gravity system which cost ‘^5,000,000 , and the city has an 
intercepting sewer system 

Among the most noteworthy (hiirches of Syracuse are the 
Roman Catholic cathedral of the Immaculate Conception — 
Syracuse became the see of a Roman Catholic bishop in 1887 
— and St Paul’s Protestant Episcopal, the first Presbyterian 
first Methodist Episcopal, Dutch Reformed and Mav Memorial 
(Unitarian) ihurches, the last erected in memory of Samuel 
Joseph Mav (1797-1871), a famous anti-slavcrv leader, pastor 
of the church in 1845-1868, and author of Some RecollecHons 
of Our Anti-Slavery Confhrt (1S73) Among the public build- 
ings are the Federal Building, the Onondaga county court- 
house, costing $1,500,000 and containing a law library of 
15,000 vols , the ciu hall, the Central high school, a fine 
build’ng erected at a cost of $400,000 the North high school 
($300,000), and the public library (Carnegie) with 60,000 
volumes in 1908, and housing the Museum of hine Arts (1897) 
also 

\mong the hospitals and charitable institutions are the Syraensr 
hospital for in^’cctious discasts, thi Hospital of the Good 

Sheph# rd* (1873), the byracuse horaoi opalhic hospital (189 5), thi 
byr«icubc hospital for wom«n and children (1867), St Mary's infant 


I medical college (1835) removed to Syracuse and became a 
' college of the university Ihe eourses m library economy 
(colkge of liberal arts) are particularly well known The 
university library (about 80,000 bound volumes and 40,000 
pamphlets) includes (since 1887^) the collection of the German 
historian, Leopold von Ranke Ihere are seventeen buildings, 
among whic h the Holden ohservatorv , the John Crouse memon il 
I college (of fine arts), the hall of languages, the Lyman Smith 
' college of applied science, the Lyman hall of natural hlstor^, 
the llownt hall of chemistry, and the Carnegie library nc 
the most notable Ihere are a large gymnasium and a stadiini 
I of re-enforeed concrete for athletic contests, capable of seating 
I 20,000 people, and one of the largest athletic fields in the world 
The plant of the university in 1909 was valued at $3,193,128, 
and 1908-1909 its productive funds amounted to about 
$2,000,000, and Its income from all sources was about $784,000 
Other educational institutions are the Syracuse leaebers 
training school, Christian Brothers’ academy (Roman Catho- 
lic), St John’s Catholic academy, Travis preparatory school 
(non sectarian), and at Manlius (pop 1905, 1236), a suburb, 
bt John’s military academy (Protestant Episcopal, 1869) 
The Onondiga Historical Association was organized in 1862, 
and after 21 years of inactivity was reorganized in 1892, it 
oecupies its own building, its committee on natural science 
developed (1896) into the Onondaga academy of scieree 
Several educational journals are published at Syracuse There 
are three daily newspapers, the Post-Standard {Standard, 
1829, Post, 1894, consolidated, 1899, Republican), Jownal 
I (1830, daily since 1844, Republican), and Evening Herald (1877, 
Independent) 

I The government is that of all cities of the second class in 
I New York state, with an elective mayor and other important 
officers and a smgle-chambertd city i ouncil 

Power from Niagara Falls is used by factories in the citv, and 
the manufactures are extensive and greatly diversified In 1905 
the aggregate capital of the city s maniilacturmg industries was 
138 7|o 051, and the value of its factory products was $34 823 751 
31 2 more than in 1900 The principal products in 1905 were 
men’s and women’s clothing ($3327491 of which $3082052 
represented men's clothing), foundry and machine shop products 
of which agricultural implements and machinery constituted the 
greater part ($2416460), iron and steel products ($2117,585), 
chcmieils, malt liquors ($1960466) tvi^ewnteis and typewntin^ 
supplies ($1,553,113), ind boots and shoes ($i 253 982) OtliLr 
important producte were automobiles and sewing machines 
hosiery and knit goods t indks furniture flour crockery and canned 
I goods (especially mincc meat) 

j Syracuse was long the principal seat of the salt industry m AmenCti 
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♦ he Oiiondaga ‘?alt deposits were mentioned in the journal ci tiio 
i rench jcsuit Lcmoyne as early 1053 and betoro the War ol 
Independence tlic Indians marketed Onondaga Srilt at Albany and 
Quetne In 1788 the state undertook by treaty with the Ononda^ i 
Indiaiis to care lor the salt springs and manage them for the benefit 
ot both the whites and the Indians In 1795, by anothir treaty 
the state acquired for $1000 to bo supplemented by an annual 
payment of $700 and 150 bushels of salt the salt springs and land 
about thtm covermi^ about 10 sq m In 1797 the shite leased the 
lands the lessees pa>ing a royalty of 4 cents per bushel and being 
forbidden to charge more than (x> cents per bushel 1 he state sank 
wells and built and maintained tanks from which brine was delivered 
to lcsso(S During 1812-18^4 a ro\altv of 12I cents was charged 
to raise funds for building canals (a rebate bemg grintcd m t ( 
la t tluee years covering the entire amount of the royalty lor these 
ye irs) Dv’nng 18^ 1-1846 the royalty was 6 ct nts ind between i84(> 
and 18)8 it remained stationary at one cent In 1898 the state 
ordc re 1 the sale of the salt lands hcc''use the revenues were less than 
thi oxpc ise ol keeping up the works, but state owiieislup was mam 
tamed until 1908 when the list of the lands were sold and the office 
of superintendent of salt lands created m 1797 was aliohshcd 
Ijntil 1840 only boiled salt was manufactured, in that \(a,r the solar 
process was introduced The annual production which amounted 
to TOO 000 bu liels in 1804 reached its highest point m 18(12 (0 05*^ 87 j. 
hi s lel of which I 98^ 022 bushels were solar and 7 070 852 boiled) 

1 he development of the Michigan salt deposits -and (after i88o) of the 
rlcposits m Wyomiiijf Geneste and Livingston counties m New Yoik 
c'^used a rapid decline m the Onondaga product In 1876 botli 
processes yielded together only 5 392 677 busheL and in i8c>(> onl\ 
^ 806 ()Oo bushels The salt deposits at Syracuse had, however Lid 
the basis for aiiothci industry the manufacture of soda-'' >h whuh 
h'^s f^own to important proportions At the village of Solv n 
(pop 1905 5196) adjoining Syracuse on the lrk( shore iro th( 

lirgest works for the production of soda-ash in the wotld givin*' 
ei -•plov runt to more than 3000 hands 

Iht Syracuoe region became known to Europcvdis through 
Its salt deposits Until several \cars after the close of tin 
W "r of Independence, however, there wis no settlement 
Fphraim Webster, who built a trading-post near the mouth 
of Onondaga Creek in 178O, was the first white settler About 
1788-17189 small companies began to visit the place everv 
summer to work the salt deposits In 1796-1797 there was i 
pomarent settlement known a^ WchsUrs I indng, and in 
1797 a settlement was begun at Salma a short distaine to the 
north on the Lake shore Geddes, anotht r ‘ salt setth ri^nt, ’ 
w IS haiinded in 1803 In 1800 “the 1 inding ’ received tlKMiame 
“ Bogardus’s Corners,” from the proprietor of a local inn 
BcD^ecn 1800 and 18015 ado 7 in fanuhes settled here, and in the 
latUr viar a grist mill, the hrst m inufai turmg est iblishment 
was built on Onondaga (reck A sawmill was built in tlu 
following >ear In 1804 the state gov ei nment, whuh had 
assumed (ontrol of the saltfields, sold to Abraham Walton of 
Albany, for $65^0, some 250 acres, (mhracing the distint now 
oc(upi(d by Syraiuse’s business centre, to secure r onev for 
the ( onsLui tion of a public road During the succeeding vc ir 
th( ni 'L of the place was frequcntl> (hinged It was calVd 
Milan in 1809, South Silina in i<So9-i8i4, Cossilts (ornars 
in 1814-1817, and Cossitt in 1817-1824 In 1824 a post oHik 
\ v IS citahhshed, and as there was another office of that simc 
name in the st itc, the name was again changed, the present 
one being adopted The village was incorporated in 1825, 
Salna being incorporated independenth at the same time 
In the meantime the ‘•ettlement had been growing rapidh 
In t8t8 Joshua Formnn bought an interest in the Walton tnmt, 
had the village plitted, and became the ‘ founder ” of the cit> 

I he first newspaper, the Onondaga Gazette^ was established in 
1825, ^ id m 1825 the completion of the £ne canal opened a 
new era of prosperity In 1827 Syracuse became the countv - 
seat of Onondaga county In 1847 Salma was united to 
Syracuse, and the city was chartered Gexides was annexed in 
j886 Syracuse has been the meeting-place of some histoncclh 
important political conventions, that of 1847, in which occurred 
tin split between the “ Barnburner ” and “ Hunker ” factions of 
the i)cmocratic party, began the Free Soil movement in the 
state The strong anti-slaverv sentiment here manifested 
Itself in 1851 in the famous “ Jerry rescue,” one of the most 
significcrt episodes following the enactment of the Fugitive 
Slave Law of 1850, Samuel J May, pastor of the Unitarian 


church, 'ind seventeen ot hers, arrested for assisting in the rtscuc, 
were never brought to trial, although May and two others 
publicly admitted that they had taken part in the rescue, and 
announced that they would contest the unconstitutionality 
' of the fugitive Slave law, if they were tried 

SoeC rrollE Smith Ptonter Times tn Onondaga County {^yrsicuse 
I iy<^4) 

I SYR-DARYA (Gr and Lat Jaxartes, Arab Shash or Sthun), 

' a river of Asia, llowing into the Sea of Aral, and having a length 
I of 1500 m and a drainage area of about 320,000 sq m Its 
! htadstream is the Naryn, which rises in the heart of the Tian- 
1 shan complex south of Luke Issyk-kul, on the southern slope 
(12,000 ft ) of the Icrska Ala-tau After its union with 
another mountain stream, the Barskaun, it flows W S W 
at 11,000 to 10,000 ft above the sea, m a barren longitudinal 
N^allev between the Terskei Ala-tau and the ffiothills of the 
Kokshal-tau On entering a wild narrow gorge in the south- 
west continuation of the lerskei Ala-tau it receives the name 
of Naryn Within this gorge it dcsc ends some 4000 ft , Fort 
I Narynsk, 20 m below the confluence of the Great and the Little 
' Niryn, ib only 6800 ft above the sea Here the nver enters a 
broad vallev — formerly the bottom of an alpine lake— and flows 
^ past the rums of Fort Kiirtha, for 90 m westward, as a stream 
I some 50 )ds wide and from 3 to ii ft deep Its waters are 
I utilized by the Kirghiz for irrigating their cornhelds, which 
contrast strangely with the barren aspect of the lofty treeless 
mountains The At-bash, a large mountain stream, joins the 
, Narvn at the head of this valley and the Alabuga or Arpa at 
j Its lower end, both from the left Before reaching the low- 
I Imds the Nar>n cuts its way through three ndges which 
separate the valle> of Kurtka from that of Ferghana, and 
docs so by a series of wild gorges and open valleys (170 m ), 
representing the bottoms of old lakes, the vallev s of the loguz- 
t( lau, 2000 ft lowd than Kurtka, and the Ketmen-tube are 
Ik th cuhivaUd by the Kiighiz Taking a wide sweep towirds 
the north, the river enters Icrghana — rJso the Ix)ttom of an 
immense hie — where, after receiving the Kara-darya (Black 
Kivtr) near Namangan, it assumes the name of Syr-darya ^ 
ilic Kai i-dirva is c Urge stream rising on the northern spurs 
of the Mai Mountains As it deflects the Naryn towards the 
west, the nativ^es look upon it as the chief branch of the S>r- 
chrva, but its volume is much smaller At the confuence the 
Sv r IS 1440 ft abov e sca-lev el 

The watc_rs of the S^ r-darv '' and its tributaries are in this part of 
its cour‘-c larcelv’’ drained wav for irrigation It is to tne Svr 
fh't Tei "h'^na is indebted for its high if somewhat exaggeratc'd 
repute in Central Asia as a rich garden and granarv, cities like 
Khok<uid MarghiKn and Namangan and more than 800 000 
inhabit i-^ts of the former khanate of Kliok ind subsist bv its waters 
I Notwithstanding thi-^ dr in upon it the bvr could be easib navig tod 
vv< TC it J ot for the •’« it rapids at Irjar at the lower end 01 the 
v'^llev whore the river pierce > the Mogol tan 

(9n issuing Irom this i<orqc the b\ r c nti rs the Aral dejnc sion, and 
flows for 830 m in a noitli wc-stcilv ind norlhcrlv direction before 
re icning the Sea of Ai al On this -t c tion it is na' 14 atod by steamer' 
Lf tween the Irjar rapuls md T uldv r turgai (where it bends north) 
th( nver flo vs along the basi of the subsidian ranges which flank 
the Chotkrl MoiinLins on the north west and rc»ceives irom the 
lon'ntudin d valle^ of these alpine tracts a senes of tributcUie 
(tho Angnn the Chnchik tho Kelcs) wli rh in their lower courses 
j Icrtihze the wide pi -nis of loe s on tho ri ht bank < f tho Svr 

homo 10 m below Chin iz (770 ft * Move sev lc\cl) the byr bends 
northw uds but resumes its noi^h westerly co ir<:c 150 m farther 
down following with remarkable jiersistencv tho edge of the loess 
Its low banks overgrown wath rcc Is and rendered uninhabibtblc 
in sur.uner bv clouds ot inosquitoc s ^ri ini lui itcil for 20 m on both 
sides when the snows lx -1 1 to melt Tlu e inund 'tions prev ent the 
moving sand- of tho K\ -a 1 kum di'^ert from appro-ching the Syr, 
bclowPc^ovsk howev r the steppe does gain the upper hand Down 
to Porov 1 tho nver rolls its muddy yellow waters at the rate 
' ol 3 to 5 m an hour in a ch uinol ^00 to 600 ) ds wide and 3 to 5 
iithoius deep, at Porov sk it \ f rtiCc 1 section is 8220 sq ft and 
312 “ioo cub ft of w 't r rt <b ch ir ^ m r second The Arys and 
the Ln pm t( the onh tnbutaiics worthv of notice -^long this part ot 
I its course tho other st earns vvhicli doscond Irom tJio Kara-tau fail 
to reach tho 1 ivc - The Kirghiz rear numerous luxds of cattle and 

' ‘ byr and aaryu botli signify river, in tv o difloicut «b ilocts 
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sheep m the valley of the Arys while lower down, as far as Julek 
the Iginchis carry on agriculture All this apphes of course only to 
the right bank, on the left tht moisture is absorbed by the hot winds 
which cross the Kyzyl-kum sands towards the river The dryness 
of the atmosphere has a marked effect upon the Svr when it gets 
below Julek, the Kara-kum sands being then on its right Ttn miles 
below Perovsk the riv er tra\ crscs a marshy depression (the liottom 
of a lake not 3 ct fully dried up) where it divides into two branches — 
the Jaman-d irya and the Kara uzyak The latter spreads out into 
marshes and ponds from which it again issues to join the former at 
Karamakchi after a course of 80 m The mam arm owing to its 
shallowness and sinuosity is very difficult to navigate and the 
difficulty IS increased by the rapidity of the current and the want of 
fuel Between Kazalinsk and the Sea of Aral (158 ft) navigation 
becomes somewhat easier except for the Last 10 m whore the river 
divides into three shallow branches before entering the “ Blue Sea 
All three have at their mouths sandy bars with only 3 ft of 
water 

Two former right hand tributaries of the Syr — the Chu and the 
Sary su — now dis ippear in the sands some 00 m before reaching it 
The Chu which is 000 m in length rises in the Tian-shan south-west 
of Lake Issyk-kul and as the Kashkar flows towards Lake Issyk-kul, 
but a few miles before reaching that lake turns suddenly to the north- 
west enters under the name of Chu the narrow gorge of Buam and 
piercing the snow clad Kunghei Ala tau emerges on its northern 
slope having descended from 5500 ft to less than 2000 in a distance 
of not moH than 50 m In this part of its course it receive'* from the 
right the Kebin whose high valley equals in size that of the upper 
Rhone It then flows north-westwards through the valley of Pish 
pek and avoiding the Muyun-kum sands describes a wide curve 
to the north before finally taking a western direction Number ess 
streams flow towards it from the snow clad Alexander Mountains 
but they are for the most part lost in the sands before reaching it 
The Talas 170 m long formerly an affluent of the Chu which ri es 
in the highest parts ot that range, pierces the Cha-archa Mountains 
and flowing past Auhe ata on the south border of the Muyun-kum 
enters the salt lake of Ivara-kul Oo m from the Chu The Chu ter- 
minates in the Sauraal-kul group of lakes Oo m from the Syr 
\notheT elongated group ot lakes —the Uzun-kul — near the above, 
receives the Sary su which has a length of nearly 570 m and flows 
rapidly m a narrow channel along the western edge of the northern 
ramino Steppe (Bekpak-dala) 

The delta of the Syr begins at Perovsk whence it sends a branch 
to the south-west the Jany-darya (New River) which formerly 
reached the south-eastern corner of the Sea of Aral very near to 
the mouth of the Amu-darya The Kirghiz affirm that i canal dug 
for irngation bv” the Kara-kalpaks gav e origin to this river It had 
however but a temporary t xistonce A dam erected bv the people 
of Khokand at Ak-mechet (Perovsk) caused its disappearance and 
the Russians found nothing but a dry bed in 1820 When the dam 
was removed the Jany darya again reappeared but it failed to re«ieh 
the Sea of Aral, in 185 j it terminated in Lake Kuchka denghiz after 
i course of 250 m , all tiaces of its bed were then lost in the sand 
1 ive centuries ago m the time of Timur the Mongol prince of Samar 
krnd the Jany-darya brought the waters of the Syr to the Daukara 
lakes, close by the present mouth of the Amu The sent s of old 
nver-beds in the Kyz>l-kum which are still seen above I’erovsk 
indicates that the Syr had a const i it tendency to seek a ch innel 
to the south-west and that its present delta is but a vestige of what 
it was once At a still more remote period this delta probably 
comprised all the space between the Kara tau and the Nura-tau in 
Samarkand , and the series of elongated lakes at the base of the Nura- 
tau — thcTuz kaneh and Bogdan-ata lakes — represent an old branch 
of the delta of the Syr which probably joined the /arafshaii before 
reaching the Amu The cause of this immense change is simply 
the rapid desiccation of all the northern and central parts of Asia 
due to the fact that wc arc now living in the later phase of the 
Lacustnne penml which has followed the Glacial period Ihe 
extension of the Caspian bea as far as the Sary-kamysh lakes aiinng 
the post Pliocene period and the extension of the Sea of Aral at least 
100 m to the east of its present position are both proved by the 
existence of post- Pliocene manno deposits (P A K , J T Br ) 

SYR-DARYA, or SYR-DARiihSK, a province of Russian 
Turkestan, lying on both sides of the Syr-darya river, from 
Its embouchure in the Sea of Aral up to Khojent, where it issues 
from the mountain region of the Tian-shan The province 
IS bounded N by the provinces of Turgai, Akmolinsk and 
Semipalatinsk, E by Semiry echensk , S by herghana, 2Carafshan, 
Bokhara and Khiva, and W by Khiva and the Sea of Aral 
Its area (166,000 sq m ), its population (over a million and a 
half), and the city of Tashkent make it the most important 
province of Russian Turkestan 

The south eastern boundary runs along the Chotkal Mountains 
(14 000 ft ) which separate the nver Chotkal from the river Naryn, 
and join tiie Alexander Mountains on the cast A senes of short 
chains, such as the Talas-tau and Ala tau, fringe the above 


■ on the north-west and occupy the south-east of the province 
The snow-clad summits of the Talas- tau reach 14 000 to i > 000 ft 
in altitude and immense glaciers occur about Manas Mountain 
This range seems to run from west-south- west to east- 
north-east, the other flanking chains have a decidedly south- 
westerly direction and are much lower, the outlymg ranges 
having rather the character of broad plateaus above 2000 ft 
in altitude where the Kirghiz find excellent pasture-grounds, 
Some of them such as the Kazyk-urt rise isolated from 
the steppe The Kara-tau is quite separate from the preceding 
and runs at right angles to them — that is from north-west to south- 
east It belongs therefore to another sene's of upheavals prevalent 
m western Asia to which Richthofen has given the name of the 
“ Kara-tau scries " its length is about 270 m and its average 
altitude about 5000 ft nsing at some points to Oooo and 7000 ft 
It separates the nver byr-darya from the nver Chu and its gentle 
south-western slope contains the sources of a multitude of streams 
which water the oasis around the town of I urkt stan 

The mountainous tracts occupy however only a small part of 
byr-darya, the rest is steppe Three different areas must be dis- 
tinguished — the Kyzyl-kum, the Muyun-kum or Ak kum and the. 
Kara-kum The Kyzyl-kum (red sands) sands stretch between the 
Amu and the S\r and have a gradual ascent from 160 ft at the Sea 
of Aral to 1500 and 2000 ft in the south-east Thev ire partly 
shifting, partly stationary (see Kara- Kum) In the west the sur- 
fiee IS overlain with remains of Aral-Caspian deposits As the 
Tian-shan is approaehed the steppe issumes another character 
a thick sheet of loess girdles the foothills and forms the fertile soil 
to which Turkestan is melebted for its productive fields and gardens 
The Kara kum sands situated north-east of the bea of Aral are 
manife^stly a former bottom of the lake 

In the east the steppe yn Ids some vegetation and is \ isited b^’^ tho 
Kirghiz The barkhans do not shift being covered with ( alhgonum 
lamanx Holoxvlon anemodendron The Muyun-kum or Ak-kum 
steppe between the Kara-tau Mountains and the Chu River is quite 
uninhabited except in the loess region at the northern base ol the 
mountains (For the geological history of the western Tian slum 
ranges see Tian Shan) Throughout the Cretaceous and earlier 
Tertiary periods the lowlands ot Syr-darya were under the sea 
The character of tlu region during the post-Phoeene period remains 
unsettled A girdle of loess varying in width from 30 to 50 m 
encirelcs all the mountain tracts increasing m extent in Bokhira 
and at tho lower end of the valley of Terghana It nems certain 
that dunng the Lacustrine period the Caspian was connected by a 
narrow gulf with the Aral basin which was then much larger while 
another inland sea of great dimensions covered the present Balk ish 
bisin and at an earlier period inav have been connected with the 
Aral basin Recent traces of these basins arc found m tfie 
steppes 

The chief river of the province is the Syr-daiya {q v ) The frontier 
touches the cr stern shore of the Sea of Aral, and numerous small 
lakcSjumostlv «ilt are scatteied over the sandy plains A few lakes 
of alpine character occur in tho valleys of the hilly tracts 

The climate of the province vanes greatly in its different parts 
It is most severe in the mountain region, and in the lowlands it is 
very hot and tlry As a whole the western parts of the Tian-shan 
receive but little precipitation and are therefore verv poor in forests 
In the lowlands the heat of the dry summer is almost insupportable 
the thermometer rising to iii° h in the shade, tho winter is severe 
in tho lowei parts of the province, where the Syr remains frozen 
for three months The average yearly temperature at Tashkent 
and Kazalinsk respectively is 58 3*^ and 46 4° (January 2«/ and 12% 
July, 77 5*^ and 78^) 

The terraces of loess mentioned above are alone available for 
cultivation and accordingly less than i % (o 8) of the total area of 
the province is under crops the remainder being either quite barren 
(57 %) pasture land (42 %) In the few cases where cultivation 
is possible it IS carried to great perfection owing to a highly developed 
system of irngation — two crops being gathered every year Wheat 
and barley corOjC first then peas, millet and lentils, which arc grown 
in the autumn Rye and oats arc grown only about Kazalinsk 
Cotton IS cultivated Gardening is greatly developed Sericulture 
lb an important source of income Livestock breeding is largely 
pursued not only by the nomads but by the settled population 
Fishing IS prosecuted to some extent on the lower Syr Timber and 
firewood are exceedingly dear 

The population of the province was estimated in 1906 as i 779 000 
It IS comparatively dense in certain parts Tho Russians number 
barely 8500 if the military be left out of account Kirghiz (50 %) 
and barts (9 8 %) are the mam elements of the population, with 
Uzbergs (4 ^ %) and a few Jews Tajiks Tatars Persians and 
Hindus The predominant occupations of the Sarts, Uzbegs, 
Tajiks and settled Kirghiz arc agnculture and gardening, but the 
Kirghiz lead chiefly a nomadic pastoral life Manufactures arc 
represented by cotton mills, tanneries and distilleries, but a great 
variety of petty industries are practised in the towns and villages 

Syr-darya is divided into six districts the chief towns of 
which arc Tashkent Auhe ata, Kazalinsk, Perovsk Chimkent 
and Amu darya (P A K , J T Be ) 
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SYRIA, the name given generally to the land lying between ' 
the easternmost shore of the Levantine Gulf and a natural 
inland boundary formed in part by the Middle Euphrates and 
in part by the western edge of the Hamad or desert 
steppe The northern limit is the Tauric system of 
mountains, and the southern limit the edge of the Sinaitic 
desert This long strip extends, therefore, for about 400 m 
between 38" and 31° N lat with a mean breadth of about 
150 m Smee, however, the steppe edge on the e^ist is 
somewhat indefinite, some early Moslem and other geographers 
have included all the Hamad in Syna, making of the latter 
a blunt-headed triangle with a base some 700 m long resting 
on the north Arabian Nefud But Strabo, Pliny and Ptolemy, 
as well as the better Moslem geographers, drew the eastern 


only under the Graeco-Roman administration that we 
find a definite district known as Syria, and that was at first 
restricted to the Orontes basin I ater, all that we understand 
by Syria tame to be so known ofhrially to the Romans and 
' Byzantines, but the only province called simply Syria, without 
, qualification, remained in the Orontes valley Under the 
I present Ottoman distribution Syria ’ is the province of Sham 
1 or Damascus, exclusive of the vilayets of Aleppo and Beirut 
' and the sanjaks of Lebanon and Jerusalem, which all fall in 
I what is called Syria in the wider geographical sense 

Taking Syria as the strip limited by the sea, the edge of the 
Hamad, the Taurus and the Sinaitic desert, we have a remark- 
ably homogeneous geographical area with vers obvious natural 
boundaries, but these, for various reasons, have proved very 



frontier obliquely from the Gulf of Akeba to Rakka (Raqqa) 
on Euphrates, and thus plated the Hamad in Arabia 
The name Syna is not found in the Hebrew original of the 
Stripturts, but it w^as used by the Septuagmt to translate Aram 
Homer knows only’^Apt/xot, but Herodotus speaks of “ S\ nans ” 
as identical with Assyrians, the latter being, he thinks, a ‘ bar- 
barian form, and he applies the name very widely to include, 
e g , north Cappadocians (“ White Syrians ” of Pteria) Svria, 
however, is probably the Babylonian Surt, used of a north 
Euphratean district, and a word distinct from Assyria 
Generally the ethnic term, Syrians, came to mean m 
antiquity the Semiti peoples domiciled outside the Meso- 
potamian and Arabian areas, but neither in pre-Greek 
nor in Greek times had the word Syna any very precise 
geographical sigmficance, various lands, which we include 
under it, retaining their distinctive status, eg (ommagene 
(Kummukh), Cyrrhestica, Phoenicia, Palestine, &c It is 


1 ineffective m history^ especiallv on the south and east Syma 
happens to he on the line of least resistance for (ommunication 
between the early subtropic seats of civilization m the Nik 
and Euphrates vallc\s and the civilizations of P^urope Its 
eastern boundary is in great part a steppe, which breeds popula- 
tion, but, unable to nourish increase, sends it over its boundaries 
in a constant stream of migration Consc (^uently south Palestine 
has been (ontinuously “Arabized ” and indeed the whole of 
Syna has been characterized by racial and religious fusions, and 
by civilization of a singularly syncretic and derived kind, of 
which the ancient Phoenician is a sufficient example 

The surface configuration of almost vll the strip is remarkably 
uniform With the exception of the extreme north (Commagene) 
which IS shut off bv a barrier of hills and belongs to foreign hydro- 
! graphic systems the whole country is roughly a gable-shaped 
lafoau falling north and south from a medial ridge which crosses 
ynsL at about its central point This gable is tilted eastwards 
and its two long slopes are defined by bordering mountain chaans* 
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w iich run across its medial udgc, the mam Syrian streams are those 
which follow those slopes between the dm is, thus running eithci 
noith or south lor most of their courses and only lindmg tUcir wav 
to the wostom sta by making sharp elbows at the last Syruii 
orography thereloro is simple being composed of nothing but these 
two pariUel s\ stems That on the west, which rises bchmd the 
Mediterranean littoral sjirings from Taurus in the wcll-allorested 
Mt Amanus (Giaour Dagh) and is continutd by Jcbel liereket and 
f Akhnii over the noitlurn end of which runs a sint le easy pas-. 
(Belli i) to the north-eist angle of tlio Le\ant coast (Alexandiettc.) 
while at th( southcin end is a gap thiough which the Orontes turn 
shirply to the sea So ith of this with J Aki i (the Bald Mountain 
ane ) begins a further section rouiidtd and giassy called 

J Ansanya which presently sjinngs up into a high chain of Jurassi 
limestone witli basaltic intiusions whose peaks rise to lo ooo ft 
and whoso passes do not fall under oooo It Heie it is called | 
al (jrharbi or Libnan (see LriiAVON) Thereafter it broadens out 
and bceo nes the high t ible land of Galilee Samaria and JiuIicl. 
and gridually sinks into tho plateau ol north Sinai 

The eastern sV'.hm s{>ri igs Iron the Tt une ohshoot (Kurd 
High &c ) which shuts oil the t.omraagenian basins and as the 
triple ch nil of | il Al it defines the Orontes valley on the east 
1 ike its wcs‘^ern parallel it springs up presently into a higher clnin 
ind is kno v i is J es 'sharki or Anti Libanus which culminates 
111 a knot on the south to which is given the name J es-Sheikh 
or Hermon (<Sooo ft) Then vfter it losos much of its distinctive 
character bat may bo traced southwards in J Hauran and the 
Moabite hdls to ilote j and the Midianite Mountains of the Hebrews 
w Inch run into Arabia 

Hxdrography — Between these systems run the mam rivers, 
and these naturally rise ne ir the mehvl ridge m the licustnnc 
district of el-Buka i or Cot hsvai i iinl flow in opposite directions 
That following the iiorthein ^lopi is the Nahr al- Asi (see Oronils) 
into which when it has turned harply towards the sea flow some 
tributary streiins from the Cornmageniaii divide on the north The 
in nil stream flowing south is the Jord in which fails to reach tlie se«i, 
being absorbe 1 into the great rift of the Ghor but a smaller sii ( im 
th< North Litani (called Kasimiy^ m its lower course), whoso souiee 
he!» very near that of Jordan repeats the course of the OronUs on a 
minor scale and gets through the vvcsLein mounUm s\stem to the 
St 1 near bur (Tyre) Outside the bisins ut trie se ii vers iinl their 
bordering moantam systems thcie only renain to be consitUnd 
the following (i) The Mediteiraneui littoral .trip (the ancient 
Phoenicia.) with a few torrent like streams (2) The shut oil 
district m the extreme north ancient Comma 'v.ne which consists 
of two basins divided bv a low ridgt running Irom south to north 
These basins belong one to the Cihcian nver-sysUrn anel the other 
to tho Euphratcan In tho lirst liy the ancient Germxmeia (mod 
vlarash), in the second the ancient bamosata (mod bamsat) vvhost 
import into has now pissed to Adiinun The southern boin(lat> 
of both basi h is i low chain which leaves the Kuphiatis nc r the 
iiouth of the Sajur tributary, and runs west tow iids Mt Am nu-> 
to which it IS linkcfl by a sill whereon stood the ancient lortilu d p lace 
ot bamal (binjerli, see liiTTiTEs) (g) A suceessioa of oases King 
< ist of tin. cistern mountain sysb n on tiie ed-,e of the sUppe iiut 
fed by short local streams Ot tin se the most impoit mt ire Irom 
north to south (a) the Saltpan ot febeil kd by the North il DHi^'b, 
{h) theoase'jof Kinne-ynn ind Mep]> > led liy the No th Ivuwail nid 
(c) thit of Sham or Dam isca-5 fid ov ^tre ims fiom Ik rmon ot which 
the Baiada (Abana) ind the \vv ij ^I'hirph r) ue uie chief 

Since the-iw stream-^ had in no eise ongi lallv^ eisv access to th< 
sea, we naturally find lakes on then coium and i ti I ot thtm 
terminate m tracts of more or Ic^s perni'^iunt inuml tion Those 
which occur on the course of the prmcipil nveis aie described under 
Orontes and Jordan The others which ternmu te stuams are 
tho Bahr cl AUib i uliicli leecives the waters of Damascus, the M it 
into which the Knwaik flows below Ivimcoiui, nd the Ak Dcniz 
or lUbnt Aritil la the aii'^Riit Like of Anlioeli which collects tht 
water', of the Kin Su ind Afim the soiithv 1 1 iroiii llu watershed 
wh eh shut', olf Go ii ii igcne The la^t naimd K! t h«.s now been 
almo-.t entirely dm d up by the cutting of a eh uiiiel which conduct j 
its let Ui-. directly to the Oronte 

Oc^ology - Giologically Svria belongs to tw'o distinct regions of 
the earth’s crust tin northern ind '.imlUr jxntion lying vvithm the 
belt of folding of southei 1 Europ< an<l eentral Asia nd tiu 
southern and 1 irger portion belonging to the Indo \frie«m are > 
whi h though often faulted is usually Iree from crumpling 
Accordm ^ to M BKnekenhoin the bound -rv between the two icgions 
runs fro n the Bay o£ ]ebi le along the Afriii Kivev lo Aintab and 
thence to the Euphr^U Iwve Hirejik Tii the southern region 
which IS by far tne by tt< i Miowii the old< st roek^ are granites 
erystalli ic schists and other rocks of Archean aspect Tliese are 
overlaid by conglomoratt tuffs sandstones and arkoses which 
perhaps do not all belong to the sai le period In Palestine a lime 
stone containing Carlx)iuferous fos ds is foum^ in the midst of the 
sandatonc S^ies, and here the sandstone is immediately succeeded 
by hmuMpnes with Ibppuntcs and other fossils belonging to the 
l/pper Cretaceous 1 arther north, however Jurassic beds are met 
vvitn, but of ver> I’l uled extent Cretaceous limestones cover tlu 


greater part of Palestine and rocks of the same period form Mt 
Lebanon the Casius Mons dec farther nortli Kuinniuhtie hme 
stone (Eocene) overlies the Crcticeous m J hilistia and north ot 
I ebanon Eocene and Miocene deposits cover the greater part of the 
country The Pliocene deposits are not very widely spriad an 1 are 
I generally of fresh-water ongm excepting near the coast but marine 
i hoeeiic beds have betn found at cl 1 orklus in the i ^Imyra desert 
Jebel llauran east of the Jord in, is capped by a great sheet of 
basalt, and many other basalt flows are foi nd, especi lly in the 
eountiv north of Lebanon They ire rnostl/ tiuo klspar has Its 
but ^ ka conta ji nephv.line in addition to tile felspai Jii most 
Crises the eruption', ippe^r to lx. of I hoeenc 01 Ktcr ilatf but in tin* 
extreme noith soim 01 the basalt ‘■etms to belong to tlic Mioctnt 
ptrioil There is histone evidence oi mud iruptions m ome of the 
volcanic aie s Hie most striking feature in the structure of Syria 
is the existence ot long Gtabeyi or narrow depressions formed by 
faultily The be..t known of the c Graben is thet of tho Jordan 
but the upper p.*rt ol the Orontts lies m a similir depiession, vvhiHi 
is iiidoe<l very prt)b blv the continuation ol the Jord in-Araba 
trough Iht laultii, whieh forimd tht depicssions is etrtainly 
Kter tlian the deposition ol the Cretaceou. beds and probably 
belongs to the later portion of the Tertiarj^ era Little is known 
of the part ot Syria which lies within the folded belt, and include > 
the Amanus and Kurd mountains The rocks do not 'ppear to 
differ very markedly from those farther south but the Devonian 
1-. believed to be leprcscntcd Tho folds are approximately pxi Tlel 
to those of the Taurus and geologically these mountains may be 
s id to belong lo that range ^ 

Climatt — Within histone times the climate, and with it the pio 
ductivitv of the country cannot have greatly changed, at most tin 

ncipitation may liave been greater, the area under wood haviri^ 

Ceil more extensive Except for Jeru alem we have haullv 
inv rccurate meteorological observations, there the mean annu I 
tempt 1 ituie is about E , m Beirut it is about 08° The rainfall 
in jeuisalem is -jo 22 111 , m IKirut 21 00 Tho heat it Damascus 
aii(l Aleppo IS gicat the cooling winds being kept oh by the moun- 
t<uns 1 rost Liid snow arc oecasioj^ally experienced among tin 
mount nns and o i tin inland plateaus but never r^ong the coast 
Even the steppe exhibits great conticsts of temper, tun , there the 
rum 11 is slight ad llie ir exceedingly c Jiilaralm ' and her Ithv 
The sky is eontinnou 1> cloudless from the beginning ot May till 
about the end ul October, during tht summei months the nigjit is 
a lulc <ire dewy except in thi descit Ram is brought by tho west 
wind, tlie north w. st wind which blows often moderates the hoat 
On the othci lund in ozondtss east wind (siiocco) is occasionally 
c vperuiietd — tspteialh (kiriiig tl e second h ^If ol M iv and before 
Uk b( inning oi the rainy s( ison — whuh has a prejudicial influeficc 
on both 'iiinial and vigetalfle lift On the whole tlic climatp of 
S)ii 1 — if the Jordan v.illey and tht moister districts arc excepted — 
IS not nnlu Itliy though intcn nltent levers are not iineonimon in 
som^, pi let s 

The gt nei il chai cKr oi hte country, 1 1 sultant on thc.c conditions 
v.irits according lo iKvatioii and latitude Owing to the high 
harm r which shut', off almost ill Syria Irom the sea c nd prteipit iti s 
vapouis IP unlv e>n the westein lopi little of the laid is highly 
pro<luctivc without irrigation t vCept the nairow littoral stiip which 
was thi encunt Ihotniei c nd the si’ 11 (kltas such as that ol 
l^itakia (Laodicta) I alestuu being Uss shut in lUid enjoying a 
comp ir dive ly laii e ^cnerilr infall wc>ukl b( still i 1 ind flowing 
with mdk mid ho c\ had it. forests 3 ot btoii destioytd aul the 
terracing whuh n t to hold up soil 01 the highl inds been miin- 
t, incd As it IS it h,is veiy icrtile p t( hes of lowland such as ihc 
pi ms ol } ^draelon and J ilia, and the hi,.,h level, largely eompo ed 
Ol dismte r ted i^-neous rock, west ol Jordan over whuh the sea- 
wind eariics the ru,ins offer exedlent corn land In tho extreme 
outh I’llestmc begins to be ifficted by the Ar, bi iii elrjiicss 1 or 
the lest Syria needs irrigation, and since neither of its larger rivers 

0 o ites 01 joid n flowing these do 111 deep beds is of much 

1 Ol this purpose all Mid-Syria, except the 1< ciistriiic oiscs is a 
ngion mainly, occupied by pisturts nd yielding only thin cen ->1 
crops Commagenc where not rocky "nd the distiict lying alone 
the southward drams from it divide (anc LyrYhc^tica) is in bcttci 
case enjoying perennial streams which can be utilized and tlic 
fri 1 e of the Taune r inf'll! The latter dies aw \ over the plains 
eabt ,ind southeast of Aleppo making them rllord j ood spring 
pasture which has attracted the nomads fiom i rthci onth, but 
below the latituele of Rakka-Homs thin steppe begins , I’d quickly 
degenerates into sheer desert broken only by a chain Oi pooi oases 
south of a low ridge running from Anti 1 el c non to E uphr,.t» Ot 
the c the principal are Kanetem and Icdnmr (Palmyra) through 
which p isses the trade from Da n i cus to the ( ist In ancient times 

^ SecO 1 laas, -ius dem Orient pt u (Stuttgurt 1878), C Diencr 
Libanon (Vienna i88(>), M Blanckcnhorn, Butrage zur Geologic 
Svrieni> (Cassel 1890 Ac ) and Grundzdge dtr Geologic und phyci- 
kaltschen Geographic von Nord-Synen (Berlin 1891) Sec also the 
re^'ereneo under Palestine A suiimiry by M BLnekenhorn 
will be found in Monatsschr / dmtschaftl Lt schliessnng Pala$tinas 
pp 289-301 (Beihn 1904) 
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uu to tlic Arab invasion the northern part of the eastern plateau, 
between Orontes .^nd Euphrates was made ht bitable and even 
fertile by stor ige^ ot r iinfall It supported a large number of villr ges 
and small towns whose remains arc remarkably well preserved, and 
still serve to shelter a sparse pastoral population 

1 lora - -Two distinct floral regions meet m Syria that of the 
Mediterranean and that of the west Asian '•teppe land The first 
to l>e seen on tht coast and the western slopes of the highlands 
IS charactenzed by a number of evergreen shrubs with small leathtiv 
leaves, and by quickly-flowcrmg spring plants On the lowcot 
levels the southern forms the hicus, sycoMotus and the date-palm 
appear and increase in the direction of Egypt (see Lebanon and 
I’ALTsiTNi) The steppe region whose flora begins to apprpr east 
of the western ridge is distinguished by the variety of its species 
the <lry < nd thorny character ot its shiubs a,nd grtr't poverty ui 
trees lietween these regions the greatly depressed valley ot Jordan 
shows a subtropic vegetation Vmong cultivated trees the olive 
IS at home throughout Syria except on the steppe, the mulberry is 
])Iantcd extensively in the lower Leibanoii, nid all sorts of fruit- 
trees flounsli in irrigated gardens, espcei illy on the Phoenician coast 
in the Palestinian pliiii m tlic oasis of Damascus and m the Luka a 
Ihe mam cck'^I regions t,.rc the H^uian and the pUms of Aiitioeh 
and Commagene, and the lo^^e^ western slopes of the coast range 
ire largely devoted to the culture of tobacco On the northern 
inland elowns luiuoriee grows wild and is collected by the peasants 
end sent elown to Alexandretta 

1 uiina The nuimmals of Sjni ere rathci shc^rpl) to be distin- 
guished into those which range only north of Mt Carmel ind 
th()s< which pass that limit The first tUss includes the isiIm-Uiiu 
uear badger pole eat ermine roe ana fallow deer wild ass Syrian 
sejuirre! pouched maimosot gerbill and leoj) ird Tlu second class 
will bi found under P\LLsiiNt , and it iiiclueles a sub el ss which 
IS not found outside Pilc'^tinc at all fn the latter re tlx eonev 
jciboa several small rodents and the ibex Only in the ]oidai 
V'llkv tlo intrusions from ihe Pthiopie re, ion ippear Elsewhrn 
tue torus are Palatv rctie with intrusions from the cast, but th< 
K igth cd the Syn ui stri]) and thi v incty of its surf ice relief admi 
of eousiderablc ditfe rent c m the sp( < u s inhabiting difh n nt districts 
riic I (. ’ mon and the hills of n irth Crahlec offer the xm test numbci 
of liiimmals 

Popidalttni The actual population of S>ria is over 3,000,000, 
sprt id over a superficial an a of about 600,000 sq m , / c about 
Sj pci sons to the square milt But this pool average is largeh 
It counted for bv the inclusion of the almost uninhabited norllieni 
stinp -land, and those pirls of S\rn, which are settled, shoe 
1 mu(h higher rate Idiodiina and the Lcbinen ha\e the 
densest pfqjuiLition, over 70 to the sipi ire mile, while Palest me, th 
north pail of the western plateau e ist of Jordan, the oasus of 
Damascus and Aleppo, the Orontes \alle\ , and parts uf Com- 
magene, are u ell peopled The bulk of the population, so far 
as race goes, is of the Semitie famil) , and at bottom Aramaean 
with a large admixture of immigrant \rabian blood, which 
Is K'nstantly being reinforced, and a compantively small strain 
of Hebrew blood The latter appears muni) in Palestine, and 
h.i of la'^^e been considerably stungthened by immigration (T 
Furoptan Jews, who have almost doubled the population cf 
Jeiudlem, and settled upon several fertile spots throughout 
the Hcl/ Land But how far these, or the indigenous “ Jews 
an (T Hebrew rather than of Aramaean origin is impossible to 
sa) We only know that a long ago as the ist euitury B c 
true llcbnw bloead was b((oiring rare, and that a vast propor- 
tion of the Jevv'S of Roman times were Hebraized Aramaeans, 
whose assimilation into the Jewish eommunity did not date 
nunh further back th.in the Maccibaean age 

\mong this Semitic hdl is to be oliscrved a gr^at variety of 
immigrant stocks, settled in isolited pab hes, which have dom 
much to fontaminate the masses abiait them Tn the e^xHeme 
north (Commagene) the highlands are almost cnlirelv held In 
Kurds who entered from bevond Euphrates in ( omparaliveh 
recent times Kurds live upon the Commagenan phins heu 
and there, as also in the northern trans-Fuphratean plains 
Among them m the Taurus and Amanus, and outnumbering 
them on the plains, are Armenian communities, the remains of 
the Rupeniin invasion of the lolh ecnturv ad (set Zfitun) 
These are found as far south as the pkun of Anlioeh and the 
basin of the Sajur To the north of Aleppo and Antioch live 
remnants of pre-Aramaean stoeks, mixed with many half-settled 
and led Turkomans (Yuruks, Av shirs, <lc ) who came m 
before the Mahommedan era, and heic and there colonies of 


recently imported Circassians Tlie latter are also settled 
! numerously to the west of Jordan Mid-Syria shows a medics 
; of populations of more or less mixed origin, m large part ahen 
! for which see Drlses, Maronites and Lebanon In the 
I Phoenician coast towns are many Greeks (to bw distmguished 
from Orthodox Syrians, called also Greeks on account of creed) 

I In the steppe-land and in the southern trans-Jordanic districts 
are numbers of true Arabs, mostl) belonging to the ^rcat Anazeb 
1 familv, which has been coming northwards fromNejd in detach- 
ments since the i3ih century These arc mainly nomad k , and 
' include offshoots of the great tribes of Ruala, Walad All, B 
j Sokhr, Adwan and Ibshr, the first two roaming mainl> m the 
north, the last two in Moab and iVmrnon Ottoman Turks, 
scattered gips> communities, German settlers m north Pales- 
tine, and all sorts of Europeans make up a heterogeneous and 
incompatible population 

Rehffion Ihe religious types , Iso arc strongly divergent 
Ihe bulk of the population is Mahommedan, the Bedouins 
have not much religion of any kind, but thev profess Islam 
Besides orthodox Moslems there are ilso Shnte scits, as well 
as a number uf religious communities wl ose do( trine is the out- 
come of the process of fermentation that characterized the first 
centuries of Islam To this last dass belong (he Ismailitc^ 
(Assassins), q v , Metawali, Nosairis, Ansarieli and cspeeiallv the 
, Druses (qv) In many cases it is obvious that the poluical 
' antipathy of the natives to the Aiabs has found expression in 
the feimation ef such sects Tie Ansarich, for instcUiec, and 
no doubt the Druses also, were originally survnvals of the S\ 1 'an 
populatu n Ihe Jews aie found n ainly in the larger centres 
of population The Christians are an important clement, 
constituting probably as i ueh as a fifth uf the whole population , 
the ni,ijontv el ♦hem belong to the Orthodox Greek Chureh, 
vvhieli has two patriarchs in Syria, at \ntie/(h and Jerusalem 
Catlolics- Lnited Greeks, Lnited by nans and Maronites— are 
numerous The mission of the American Presbyterian Church, 
, whiehhas had its centre in Beiiut for the last sixty years, his 
I done much for Syria, espe daily in the spread of popular eduia- 
tion, numerous publications issue from its press, and its medical 
school has been extremely beneficial Tlie Catholic mission 
has done very good work m what relates to schools, institutes 
and the diffusion of bterature The Christians constitute the 
educated poriion of the Syrian people, but die spirit of rivdrv 
has produced stimulative effects on the Mahommedans, who hid 
greath fallen away from that zeal for knowledge which charac- 
I terized the earlier centuries of their fi^illi 

Langiiafi,t —The language timeughout soirhern and middle 
I Syria as lugn as Killis is Arabic, avhieh his entirely ousted 
\rimaic and Hebrew from common use, and tends to prevail 
. i\tn over the speech of recent immigrants like the Circassian^ 
rbi last surviv^als of Aramaic are to be sought m certain remote 
' villages of * nti-Lebanon, and in the Sv ri^e known to the clergy 
Fiom the upper b«ijur northwards lurkish prevails, evxn among 
the ArmenuPs, but many Kurdish eommunitico retain their 
own longue 

Guvernmt * i —The political status of the country is controlled 
by the Ottoman Empire, of which by ria makes part, divided into 
the vilayccs of ALppo, Sham or Syria (Dimoseus), the I^ebanon 
{qv) and Beirut, and the separate sanj iks or mutcssarifliks of 
Zor and Jerusalem Ottoman control is impel feet m J^cbmon, 
the Ilourin, and over the Armenpn mountam region cf Zeitun 
and over the eastern steppe-lands, whose nomadic popelatiuns 
I can withdraw themselves out of reach Biu tonsidcrable 
I SI eccss has been achieved m inducing the Syrian Ambs to settle 
and in supplying a counteracting influence to their unrest by^ 
the* estabiishmeut of agricultural colonies, eg those of the 
Circassians m Bashan, Ammon and Moab 

Commumcatwi'is ro sUU very unpcrfc'cl but hevc tnen grcEtlv 
improved of litc wars Railways run from I^eirut to Honi 
Hamah Alejmo and Damascus (i leiich) and to the latter aLo 
from Haifa (Turkish) From the termination of the Damascus 
Mzcnb railway i lino (the ‘ Mecca lailwav ) has boon laid bv 
Ottoman enterpusc. c, it of Jord^^a to the &oi th'-rn limit of S\ria 
and bey’-ond 1 roiu Jaffa a short ime runs to Jerusalem and a 



SYRIA 


308 


steam l^am^^ay connects Beirut with Tripoli There arc carriage 
roads radiating Iroin Aleppo to the sti at Alcxandretta, and to 
Am tab, and Antioch is also connected with Alexandretta , Beirut 
and Homs with Tiipoli, Damascus with Beirut, and ]Sa/arcth with 
Half i But carnage roads m the Ottoman dominions are seldom 
completely m'ldc and hardly ever kept m repair The Lebanon 
district IS well supplied with both roa(Is and made mulo- tracks 

Commerce — I rom the Egy'ptian and Assyno Babylonian monu- 
ments we it im that in ancient times one of the principal exports of 
Syna was timber, this hcas now entirely ceased But it continues 
to export wheat Other articles of export are silk coctions, wool 
hides sponges, eggs and fruits (oianges almonds, raisins and the 
like) , the amounts of cotton, tobacco and w me sent out of the country 
are small The only g(K)d hai hours arc those of Beirut and Alex- 
andretta (Iskanderun) The ci.ra\an trade with the East lias 
almost entirely ceased and the great trade routes from D imascus 
northwards to Aleppo and eastw irds through the wilderness are 
quite abandoned Tlio traffic with Arabia h is ceased to be impor- 
tant, b< mg lirnite'd to tlu time of the going and returning of the 
great pilgrim igc to Mecca, which continues to have its mustenng- 
placo at Damascus but U ives mainh bv rail The native industries 
in silk, cotton and wool have been almost < ntirely destroyed by the 
import tiade from Europe The land is poor in minerals, including 
coal, waterpower also is deficient so that the introduction of 
Europe in industries is ittcnded with difheultus even apart from 
the insecurity of iffairs which foilnds such experiments as the 
improvement of agriculture by means of European capital As 
regards the cultivation of the sod Syria xemams stable, but the 
soil lb becoming relatively pexirer the value of the imports con- 
stantly gaming upon th it of the exports The latter are estimated 
at some 2^ millions sterling, the former at 4 millions 

History — Rude stone monuments (circles and dolmens) and 
other prehistoric remains show that S>ria must have been 
inhabited from a very early penod Within historic times a 
great number of different nationalities have fought and settled 
within its borders, the majority belonging to the Semitic stock 
This last circumstance has rendered possible a considerable 
degree of fidelity in the tradition of the oldest local names After 
the Aramaeans had absorbed what remained of the earlier 
population, they themselves were very powerfully influenced 
by Graeco-Roman civilization, but as a people they still retained 
their Aramaean speech Of the political relations of S)ria in 
the most ancient times wc know but little Each town with its 
surrounding district seems to have constituted a small separate 
state, the conduct of affairs naturally devolved upon the noble 
families In the latter part of the i6th century b c all north 
S)ria fell under the Cappadocian Hatti domination Th( south 
part of Syna was known to Sargon of Akkad {A^^ade) as Ammon 
and was visited by his armies This is known as the Canaanite 
period, succeeded about 1000 b c by the Aramaean At a 
V try early period — as early probably as the ibth centui*) b c — 
Syria became the meeting-place of Egyptian and Rabv Ionian ] 
elements, resulting in a type of western Asiatic culture peculiar 
to Itself, which through the commerce of the Phoenicians was 
carried to the western lands of the Mediterranean basin Indus- 
try especially attained a high state of development , rich garments 
were embroidered, and glass, pastes, faience, &c , were manufac- 
tured The extant invcntoncs of spoil carried off by the ancient 
conquerors include a variety of utensils and stuffs The influence 
exercised at all times on S>nan art by the powerful neighbouring 
states IS abundantly confirmed by all the rcitnt finds which, 
m addition to our previous knowledge, show the action of the 
Aegean culture on Phoenicia and Palestine The Syrians were 
more original in what related to religion , every place, every 
tribe, had its “ lord ” (Ba‘al) and its “ lady ” (Ba*alat), the 
latter is generally called *Ashtar or ‘Ashtaret (z e Ishtar, 
Astarte) Besides the local Baal there were “ the god of heaven 
(El) and other deities, human sacrifices as a means of propitiat- 
ing the divine wrath were not uncommon But in the Syrian 
mythology foreign influences frequently betray themselves 
Over against its want of originality must be set the fact, not 
merely that Syrian culture ultimately spread extensively towards 
the West, but that the Syrians (as is shown by the inscriptions 
of Teim^, &c ) long before the Christian era exercised over the 
northenf Arabs a perceptible influence which afterwards, about 
the begix^mg of the ist century, became much stronger through 
the kingdom of the Nabataeans The art of writing was 
derived by the Arabs from the Synans 


Something about the ancient political and geographical rela- 
tions of Syna can be gleaned from Egj^ptian sources, especially 
m connexion with the campaigns of lethmosis (Ihothmcs) III 
in western Asia and the admmistration of Amenophis (Amen- 
hotep) IV (the Tell el-Amarna Letters) The Egyptians desig- 
nated their eastern neighbours collective!) as ‘Amu Syria up 
to and beyond the Euphrates is called more precisely Sahi (or 
Zahi), and is regarded as consistmg of the following parts 
(i) Rutenu, practically the same as Palestine (occasionally 
Palestine with Coelesyna is called Upper Rutenu, as distin- 
guished from Ixiwcr Rutenu extending to the Euphrates) , (2) 
the land of the Khctaf sometimes reckoned as belonging to Rutenu 
with Kadesh on the Orontes as its capital in the Ramessidc 
period, (3) Naharma, the land on both sides of the Euphrates 
(extending, strictly speaking, beyond the Syrian limits) 
fhe Canaan ites in general are called Kharu From these lands 
the Egyptian kings often derived rich booty, so that m those 
days S)ria must have been civilized and prosperous Moreover, 
we possess enumerations of towns in the geographical lists of 
the temple of Karnak and m a hieratic papyrus dating about 
200 years after Tetlimosis III Some of these names can 
be readily identified, such as Aleppo, Kadesh, Sidon, and the 
like, as well as many in Palestine The Tell el-Amarna Letters 
(15th century B c ) show Syria held in part by Egyptian viceroys, 
who are much preoccupied with southward movements in the 
Buka‘a and the rest of the interior beyond their control, due to 
pressure of Amontc peoples, and of the Mitanni and the Kheta, 
whose non-Semitic blood was mingled with that of the Aramaean*' 
even in Palestine On the latter in Syria, see Hitiites It ne ed 
only be said here that this people bulked most largely m the 
relations of Egypt with Syna from the i6th to the 14th cen- 
turies During the reign of Rameses II it was centred on the 
upper Orontes (Kadesh) and had comparatively free access to 
' Palestine and the Egyptian border 1 atcr on we find Kheta 
I focused farther north, on the middle Euphrates (Can hcmish), 
and more or less cut off from Egypt by the Hebrew state 
They or their confederacy icmamcd, however, the most power- 
ful of the S)rian elements till the westward extension of Assyfia 
about 1050 b c , under figlath-Pileser I Late m the 8th cen- 
tury Sargon III took Carchemish and ended Ilittite power 
Wi^h the fall of the Kheta the Aramaeans were the people 
who held the most important towns of Syria, gradually adv anring 
until at last they oe cupied the whole country Of the Aramaean 
stocks named in Gen x 23, xxii 21 seq , very little is known, but 
It IS certam that Aramaeans at an early period had their abode 
close on the northern border of Palestine (in Maachah) A great 
part was played m the history of Israel by the state of Aram 
Dammesek, t e the territory of the ancient city of Damascus, 
It was brought into subjection for a short time under David 
The main object of the century-long dispute between the two 
kingdoms was the possession of the land to the east of the Jordan 
I (Ilauran, and especially Gilead) Another Aramaean state often 
mentioned m the Bible is that of Aram Zobah That Zobah 
was Situated within Syria is certain, though how far to the west 
or north of Damascus is not known, m any case it was not far 
from Hamath (Hamah) Hamath in the valley of the Orontes, 
at the mouth of the Buka*a valley, was from an early penod one 
of the most important places in Syria, according to the Bible, 
its onginal inhabitants were Canaanites The district belonging 
to it, including amongst other places Riblah (of importance on 
account of its situation), was not very extensive In 733 b c 
Tiglath-Pilcser II compassed the overthrow of the kingdom of 
Damascus, he also took Arpad (Tel Arfad), an important place 
three hours to the north of Aleppo Hamath was taken by 
Sargon in 720 Henceforward the petty states of Syria were at 
all times subject to one or other of the great world-empires, and 
were still in dispute between Babylonia and Egypt as late as 
Nccho Thereafter the Mesopotamian powers prevailed, even 
if m some cases a certain degree of independence was preserved, 
&s e g by the Phoenician cities These, however, in spite of 
more than one revolt, continued to supply fleets to the Persians 
i down to the time of the Macedonia invasion (332 b c ), and 
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inland Syna remained comparatively peaceful first under its 
own local governors, and, after Darius, as a satrapy, till its 
subjugation by Alexander Alien domination alone has been 
able to correct the tendency of this long strip of land to break 
up into hostile belts 

The foundation of numerous Greek cities shortly after Alex- 
ander’s time was of great importance for Syria (see e g Antioch) 
The Graeco-Synan civilization extended far to the south down 
both sides of Jordan, and, but for the Maccabaean revival, 
^vouId have absorbed the Jews The Seleucidae had severe 
Struggles with the Ptolemies for the possession of the southern 
part of Syria 

After having been reckoned for a short time (from 83 to 69 
B c ) among the dominions of Tigranes, king of Armenia, the 
country was conquered for the Romans by Pompey (64-63 B c ) 
It IS impossible here to follow in detail the numerous changes 
in the distribution of the territory and the graduid disappearance 
of particular dynasties which maintained a footing for some time 
longer m Chalcis, Abila, Emesa and Palestine, but it is of special 
interest to note that the kingdom of the Arab Nabataeans 
was able to keep its hold for a considerable period on the north 
as f ir as Damascus In the year 40 B ( Syna had to endure a 
suihlen but brief invasion by the Paithi ms Ihe country soon 
became one of the most important pri)Vinres of the Roman 
Empire, its proconsulship was from the fir'^t regarded as the most 
desirable, and this emineni e became still more marked after- 
wards Antioch, adorned with many sumptuous buildings, as 
Ihe ( hicf town of the provinces of Asia, became m point of size 
the third city of the empire and an eastern Rome Ihe high 
degree of civilization then prevailing m the country is proved { 
by Its architectural remains dating from the early Christian 
(enturies, tht investigations of Dc Vogue, Butler and others, 
have shown that from the ist to the 7th century there prevailed 
in north Syria and the Hauran a spei lal style of architecture 
— partly, no doubt, following Graeco-Roman models, but also 
showing a great deal of originality in details 

The administrative divisions of Syria during the Roman period 
varied greatly at different times Hadrian made three provinces 
of it, Syria, Syria Phoenice and Svria Palestma At the beginning 
of the 5th century we find the following (i) Svria Euphratensis, 
whi( h had for its capital Ilierajiohs ((/ v ) (2) Syria I , or Coele- 

syria, having Antioc h as its capital. The name Coelesyna (^ KotX^] 
Svpia), no doubt, was applied originally to the valley (“ hollow’ ) 
between Lebanon and Anti-Lebanon, but was afterwards ex- 
tended to the district stretching eastwards from the latter range 
(s) Syria II , or Syria Salutans, with Apamea as capital (4) 
Phoenice Mantima, capital, Tvre (5) Phoenice ad Libaniim , 
i apital, Emc sa (Homs) To this division Damascus and Palm> ra 
belonged, occa.sionall> they were reckoned to Coelesyna, the 
middle strip of coast being designated Syroplioenu la (6, 7, 8) 
Palestma T , II and III (9) Arabia (capital, Bostra), which 
embraced rdl the region from the Hauran to the Arnon, and 
skirted the Jordan valley, stretching southwards to Petrae 
Through the kingdom of the Nabataeans Roman mfluence pene- 
trated from Syria far into northern Arabia 

In 616 Syria was subjugated for a brief period by the Persian 
Choroes IT , from 622 till 628 it Was again Byzantine, 636 and 
the immediately following years saw its conquest by the Mahom- 
medans (see Caliphatf) Moawiya, the first Omayyad caliph, 
chose Damascus for his residence, but m 750 the capital of the 
empire was removed by the Abbasids to Bagdad Under the 
early caliphs the Arabs divided Syria into the following military 
districts {gond^) (i) Filistin (Pdestme), consisting of Judaea, 
Samaria and a portion of the territory east of Jordan ; its capital 
was Ramleh, Jerusalem ranking next (2) Urdun (Jordan), 
of which the capital was Tabana (Tiberias), roughly speaking, 

It consisted of the rest of Palestine as far as Tyre (3) Damas- 
cus, a district which included Baalbek, Tripoli and Beirut, and 
also the Hauran (4) Homs, mcluding Hamath (5) Kmnesrin, 
corresponding to northern Syria, the capital at first was Kin- 
nesrm (Qmnasnn), to the south of Haleb (Aleppo), by which it 
was afterwards superseded (6) The sixth district was the 


military frontier (awdstm) bordering upon the Byzantine 
dominions in Asia Minor During the struggles of the Mahoni- 
medan dynasties for the possession of Syna the country still 
enjoyed a considerable degree of prosperity 

In the crusading period the kingdom of Jerusalem, whose rulers 
were never able to establish a foothold to the east of the Jordan, 
extended northwards to Beirut, next to it lay the countship of 
Tripoli on the coast, and beyond that m north Syria was the 
principality of Antioch Syria suffered severely from the Mongol 
invasions (1260), and it never recovered its former prot>perit}^ 
In 1516 the Ottomans took it from the Egyptian Mamelukes 
For Its subsequent historv, see Turkey History Its medieval 
importance as an mtermediarv of trade between Europe and the 
East was greatly impaired by the opening of the Red Sea route, 
and finally abolished by the Suez Canal, and Syria is at present 
important mainly for the sentimental reason that it contains 
the holiest places of Judaism and Christianity, and for the 
strategic reason that it lies on the flank of the greatest trade- 
route of the c istern hemisphere 
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SYRIAC LANGUAGE Syriac is the eastern dialect of the 
Aramaic language which, during the early centuries of the 
Christian era, prevailed in Mesopotamia and the adjoining 
regions Its mam centres were at Edcbsa and Nisibis, but it was 
the literary language of practically all the Christian writers 
in the region east of Antioch, as well as of the Christian subjects 
of the Persian empire 

All the Semitic kinguages^ arc built up from tnliteral roots 
that IS, the great majority of the words are derived from a simple 
verbal form, of which the essential elements are three consonants 
This form is seen m the 3rd pers sing perf of the verb, e g 
Aram q*tal or Etal (“ he killed ”), which corresponds to Heb 
qdtal and Arab qalala The vowels play no part in differentiat- 
ing the roots, for the vowels are practically the same in the 
corresponding forms of every root The form g*tal illustrates 
one mam peculiarity of Aramaic, as opposed to the other Semitic 
languages, viz its paucity of vowels for where Hebrew has two 
full vowels — a long and a short — m qdtal, and Arabic has three 
short vowels in qateda^ Aramaic has only one short vowtl, the 
sound * between q and I being merely a half vowel which is not 
indicated m Synac wnting Another ihief charat tenstic of 
Aramaic appears in nouns, viz the entire absence of a prefixed 
definite article Aramaic gives to the noun instead an ending d, 

1 On the place of Aramaic among the Semitic languages and of 
Synac among the various dialects, see Semitic Languages 
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making the ‘;o-call^ “ emphatic state In the Cider Aramaic 
dialects this is used exactly as the noun with prefixed article 
IS used m other languages; but in S\Tiac the emphatu state 
has lost this spei lal func tion of making the noun definite, and 
has bcco no simply the normal state of the noun The mam 
grammaticd distinction between Syruc and all the wtst 
Aramaic di ikcts is that in Synac the 3rd person of the imperfect 
(singular and plural) of the verb begins with n, but m west 
Aramnic , as in the other Semitic languages, it begins with y 

Wnen, in the 5111 renting a d , o\^ing to theological differences 
the Svnac-usmg Christians became divided into Nestorians or 
E vst S)riins and Jacobites (Mi)noph> sites) or West Svrians, 
certiin differences of proniinc 1 ition c hu flv in the vowels, began 
to develop themselves Jhe East Syrians in most cases kept 
the more primitive pronunciation the old Semitic d with 
them remained d, but with the Jacobites passed into o One 
very tang’hh differ* nre appears in the fact that the name Jesus 
was by the E ist Syrians written and pronounced by the 

VVest S>ri ins \ eM 

The Syriac alphabet, which derived its letters from forms 
ultimately akin to those of the Old Hebrew end Phoenician 
alphebets, has the same twenty-two letters as the Hebrew And 
as in Hebrew, the six letters bgdkpt arc aspirated when imme- 
diately preceded by an\ vowel sound On the other hand, the 
guttural Ic tters affect the vowels inuc h less than in Hebrew their 
chief effect is when final to change the preceding vowel, if other 
than a or d, into a, but ev en this is not alvva^ s the case ^ The 
vowcE, hich are ten in number (a a e e 1 1 o o u u), were, as usual 
in the Semitic languages, indicated only partially by the use of 
consonants as vowt 1-lctters^ and bv means of certain di icritical 
points, so long as Striae remained a living language But 
about the time when it began to be supplanted by Arxliie, tv\o 
systems of vow'el-signs were invented, one for the West Syrians, 
who borrowed the forms of Greek vowels, and the other more 
elaborate for the East S^^ans, who used combinations of dots 
Ee tber ,)stem completel) differentiates long and short vowels, 
the Nestonan scheme is the more satisfactory, though more 
cumbrous 

Where the same root exists in Arabic, Svriac and Hebrew, its 
fundamental consonants are usually the same in all three 
languages But letters belonging to the same group occasionally 
interchange As regards thedenLils and sibilants there are one 
or two rules which govern the interchange, m the manner of 
a Grimm’s Law (1) When Arabic has an ordinary dental, 
S)^nac and Hebrew have the same, but where Arabic has an 
a'^p rated dental (eg th), S\nac has an ordinary dental t, but 
Hebrew has a sibilant (sh) (2) Hebrew has one more sibilant 
than Arabic or Syriac thus, as corresponding to s (sdmekh), 
s (sw) i,h in Hebrew, Ar iluc has onK v (shi) sh, while ^vriac has 
a different pair s (sdivekh) sh Hebrew sdmekh is represented 
by Ar sin ind Svr sdmelJt, but Hcb sin (Svr sdmekh) is repre- 
sented by Ar sh, while Heb and S>t sh is represented bv Ar 
s’n As regards this crossing of 5“ and sh, Arabic has with it 
the other south Semitic language, Ethiopir the evidenec as to 
the other north Semitic langi age, Assyrian, is conflicting 

In vowel-sounds S)Tiac is clearly more primitive than Hebrew 
(as pointed b) the Massoretes), less so than Arabic Thus Ar 
and S>r a is often thinned m Ilebrevv into i (^ when accented), 
as in the first syllable of Ar qattala Svr qaittl ~ Heb qittH 
But the seeoncl s\ liable of the same word shows Syriac siding 
w ith Hebrew ag unst Arabic Again the primitive d of Arabic is 
in the older (Neston<in) pronunciation of S)Tiac maintained, 
while in Jacobite S^ riac and in Hebrew it pa^ t s into 0 thus Ar 
Nestonan Jacobite and Hebrew qdlll Again Syriac 

^ It may mdeed be remarked that Synac, whuh is Kcnoralh 
more pnmibve m its sounds than Hebrew shows a more advanced 
stage of weakening as regards the gutturals thus in a good many 
forit^ s^bfil;}tuted alef for initial he and often shows a dishke 

Iresencet of two gutturals in the same word weakening 
otit'lQjirTSbm to dlef A much more advanced stage of weakening 
IS itt'fiomt of the other dialects 

* With regard to this, byrr.o has (inc jTcat dillcrcncc from 
He blew vu tliat linal d is indicated noi ov hu but 1 v dlef 


t maintains the diphthongs at and au, which m Hebrew have 
j usually passed into e and 0 

The accent phys much less part in lengthening and altering 
I the vowels in Syriac than m Hebrew, but there are well-marked 
cases of lengthening from this cause 
, A few words may now be said about the three mam parts of 
speech — pronouns, nouns and verbs 

1 Pronouns — As m the other Semitic languages these staiul 
almost entirely outside the sy tern ol tnlitcral roots being inuidv 
derived from certain demonstrative letters or particles Each ot 

, ihi peisonal pioiiouns (except the 3rd plur ) exists in a longer and 
I '' shorter form the one is used as a noininative and is a separxte 
I word the other is attawhed to verbs and (in a slightly different form) 
to nouns to express the accusative or genitive These pronominal 
suffixes are of much the same form as in Hebrew but produce 
loss change m the vowels of the words to which they are attached 
j Demonstrative adjectives I'lid adverbs are formed by prefixing th( 

' syllable hd (- ecce ' behold ’) to other pronominal elements 
I and interrogatives similatly bv prefixing the interrogative syllable 
ay, but there are other interrogative pionouns The relative 
consists only of the letter d (indeclinable) prefixed to words 

2 Nouft’i and idjedive^ — Thi byriac 1 oun his tliiee statt'- — 
the ah'iolute (used chiefly in '^djcctival or participial predic Ics 
but also with numerals and negatives in adverbial phrases Ac) 
the construct (which, as in Hebrew must be immediately followed 
by a genitive) ^rd flu tmphaiK (sec above) Ihcrc are only t\co 
genders and two numbers Uic neuter gender is entirely wanting 

nd the dull number is not recognized in Syriac grammar though 
there an pliin traces of it in the language The feni sing ending 
IS absolute d construct ath emphatic td or tha thus the fein 
sing lbs IS alw'ays identical in form with the masc sing emph 
The plur 1 endings are ^ma c abs tn const at cmpli e , fem 
«'!)<■ an const dth emph utJid Svri e it not like Arabic nd 
Hebrew tonfined to the use of the construct for the ordinary 
expression ol the ecnitive or possessive rel ition lor it has a pre- 
position (rf) which expresses of,' belonging to " The noun 
preceding tins prepo ition may be in the emphatic state or rru 
, IS usurllv the CISC \ hen tin noun is definite) have a plcojiastie 
saiffix Thus ' the srm of the king is moie commonly expressed 
bv b t a dh nialkd or bWeh d malkd than bv bar malkd whereas 
the latter type would alom lx permissible in Hebrew And a 
geintn c with prefixed d docs not rcejuuc the governing noun to 
precedf it immcduitcK as must be thi case when the construct 
[ IS used This is one ol the many nsperts w'hiie Syriac has gamt 1 
I greater flexibility m svmtax than Hebrew 

3 Vfrbs- Ihe Synac verb is remarkable for having entnciv 

lost the original passive forms such as in Arabic can be formed in 
every eon)ug ition and in Hebrew are represented by the Piial and 
HopH&l For these Synac has substituted middle or reflexive 
forms with prefivenl eth ?nd a change m the 1 ist vowel The^ simple 
active qtal makes its passive ethqtel, the intensive qattel makes 
tthqattal, and the causative aqtel makes ettaqtal The inflexion 
of the verbs is, on the whole, more regular thuii m Hebrew thus 
to take one instance the 3rd plur fem impf corresponds 

better to 3rd plur mase ncqflun than does the equivalent Hebrew 
lorm liqtolnd to yiqVlu But the most importaut peculiarity of 
Synac verbs is again in the sphere of syntax and shows the same 
progress towards fli xibility which wc found in the nouns Whereas 
the Hebrew verb is devoid of re il tenses and only expresses <n 
action as completed or as in process without indicating time prst, 
pre^sent or future hynac has by the help of an auxiliary verb 
constructed * set of tenses Thus wc luve — 

Pres qdtel, he kills," " he is killing " (sometimes " he is about 
to kill O 

Tmj)f qdtel wd " he was killing ** 

hut neqtul he will kill ' 

Pf or Aor qtal^ he has killed,” " he k lied ’ 

Plup or Aor qtal wd ' he had killed " " he killed " 

The same progress towards flexibility m syntax is seen in the 
copious Supply of conjunctions possessed by Synac No doubt 
the tendency towards a more flowing construction of sentences 
was helped by the influence of Greek, which has also supplied i 
kirge stock of words to the Syriac vocabulary (N jM ) 

SYRIAC LITERATURE.^ B> Syriac is denoUd the dialect 
of Aramaic which, during the early centuries of the Christian 
era, prevailed in Mesopotamia and the adjoining regions The 
literary^ use of Synac by Christians had its fir t centre in Edessa 
(Syr Urhii, modem Urfa), where, in all probability, the chief 
I Synac versions of the Bible were made The use of the same 
dialect appears in the earliest Christian literature connected 

‘ The sketch of the history of Synac littrature here presented 
IS based on Wright's groat article in the gth edition ol the bncy 
Pitt which ^^ab afterwards publishe ! separately indcr the title of 
1 '^hoit Historv of Syriac Literature (London 1894) 
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with such Mesopotamian cities as Nislbis, Amid, Mardin, Tagh- 
rlth and Scleucia-Ctesiphon, as well as west of the Euphrates 
at such centres as MabbOgh (Hierapohs) and Aleppo, nortiiwards 
at Mdlatiah and Maiperljiat and in the distncts of Lake Van and 
Lttke Urmia, and to the east and south-east of the Tigris m 
many places which from the 5th century onwards were centres 
of Nestonan Christianity within the Sasanian Empire In 
Palestine and western Syria, the home of pre-Christian Aramaic 
dnlccts, the vernacular Semitic speech had under Roman 
dominion been replaced by Greek for ofhcial and literary pur- 
poses Apparently this state of things lasted till after the 
Mahommedan conquest, for Barhebraeus' tells us that it was 
the caliph WalTd I (ad 705-71*;) who, out of hatred to 
Christianity, replaced Crreek b) Arabic as the language of official 
documents at Damascus Probably (as Du al suggests) the use 
of Synac in these regions went hand in hand with the spread of 
the monophysite doctrine, for the liturgies and formulas of the 
) icobite Church were composed in Svriar Similarl) the spread 
of Nestonan doctrines throughout the western and south- 
western regions of the Persian Empire was a( compamed by the 
ccclesiastK al use of a form of Syriac which differed very slightly 
indeed from that employed farther west by the Jacobites 

So far we have spoken only of the Chrnitan use e>f Svriac 
Of the pagan Syriac literature which issued mainly from Farran, 
a city about one day’s journey south of Edcssa, not a single 
e>tampl( appeals to have survived Fiom Christian writers wc 
learn thit Harr an continued to be a seat of pagan worship and 
(ulture down to and even later than the Mahommtdan era 
A native of the cit), Thlbit ibn Kurra, m a passage from a 
Syriac woik of his (now lost) quoted by Baihebracus,- speaks of 
the paganism of Harran as distinguished by its stcadia^t resist- 
ance to Chiistian propaganda “ ^vhen many wcic subdued to 
(rror through persecution, our fathers through God were stead- 
fast and stood out manfully, and ihis blessed cit) has never been 
defiled by the error of Nazareth ’ He goes on to attribute 
the Vv'orld’s science and civilization to pig in inventors, hut it 
is not clc ir whether in this he is alluding specially to thecullure 
of his own city Anyhow, it is much to be regretted that no 
Synac writing from Harran has suivivcd ^ 

Syriac literature continued in life from the 3rd to the 14th 
century a d , but after the Arab conque st it became an intrtas- 
ingly artificial product, for Arabic gradually killed the vermu uLir 
use of Syriac 

In the litei iture as it survives many difTerrnt branches of 
writing are represented — homilies 111 prose and verse, hvmns, 
exposition and commentary, liturgy, apocryphal legends, 
historical romance, hagiography and martyrology, riionastie 
history and biography, general history, dogmatics, philosophy 
md science, ecclesiastical liw, &c But the whole is domi- 
nated by the theological and eeclesiasLical interest All the 
chief writers were bishops, inferior clergy or monks, and 
their leaders belonged to the same classes When we pin 
aside one or two exceptionally fine pieces, like the hymn of 
the soul in the apocryphal Acts of Thomas, the highest degree 
of excellence in style is perhaps attained m straightfor- 
ward historical narrative — siieh as the aceount of the Perso- 
Romaii\\ar at the beginning of the 6th century by the author 
who passes under the name of Joshua the Stylitc, or by romancers 
like him who wrote the romance of Julian, by biographers like 
some of those who have writlcn lives of saints, martyrs and 
eminent divines, and by some early writers of homilies such as 
Philoxenus (in prose) and Isaac of Antioch (ui verse) Nearly 
all the best wnters are characterized by a certain naive and 
earnest pr ly which is altraetive, and not infrequently display 
a force of moral indignation which arrests attention These 

^ Chron ijr, cd Bruns, p 120, cd Bcdian, p 115, ciTd by 
Duval, Lift syr p 5 

2 Chron syr , ed Bruns, p 176, ed Bedjan, p 168 Thabit was 
the author of about 16 Synac works, of which the majority sur- 
MV(d in the 13th century, but all are now lost Of his iso Aivbic 
treatise^ a few at least survive, sec Brocktlmann, Geschichte der 
arahischsn Litteratur, 1 217 seq 

On this stffiject, see cspociellv ChwoIsen*s Ssdbier und ^sabtsntus 


latter qualities are even more apparent in poetry than in prose 
There arc indeed but few specimens of Synac verse which 
exhibit high poetic quality, except for a fairfy copious and 
occasionally skilful use of simile and metaphor, there is little of 
soaring imagination in Syriac poets On the 01 her hand there 
IS much effective rhetoric, and miuh skilful play of language * 

As was to be expected, the better qualities of style were more 
often shown during the early centuries when the language was 
still a living speech After it had been supplanted by Arabic 
in the ordinary intercourse of life its literary use was more and 
more affected by Arabic words and constructions, and its free- 
dom as a vehicle of thought was much impaired Nevertheless, 
so late as the 13th century it was still an effective instrument 
m the hands of the most many-sided of byriac authors, the 
eminent Barhebraeus 

For the general history of culture the work of bynac writers 
as translators is, perhaps, as important as any cf their original 
conti ibutions t o literature Beginning with the earliest vc rsions 
of the Bible, which seem to date from the 2nd century a d , 
the scries com) rises a great mass of translations from Greek 
originals— theological, philosophical, legendary, historical and 
scientific In a fair number of cases the byriac veision has 
preserved to us the suhstcmcc of a lost original text Of en, 
moreover, the byriac translation became in turn the piarent of a 
1 Iter Arabic version This was notably the case with seme of 
the Aristotelian writings, so that in this field, as in some others, 

he bynac wnters handed on the torch of Greek thought to the 
/ rahs, by whom it was in turn transmitted to medieval Europe 
The earh Syriac translations are m many cases so li eral as to 
do violent e to the idicin of their own language, but this makes 
them all the more valuable when vvt havt to depend on them 
^or reconstructing the original texts The later translators use 
{ reater freedom » It was not from Greek only that translations 

ere made into Sv riat Of translations from Pahlavi wt ha . e 
such examples as the version of pseudo-Callisthcnes’ History of 
/lexander, made m the 7th century from a Pahlavi versa n of the 
( leek original — that of Kahlah ahd Dimnah executed in the 
(th century by the periodeutcs Lodh— and that of ^indbad, 
which dates from the 8th century, and in the late period of 
Synac literature, books were translated from Arabic into Synac 
as well as \i( e \ersa 

All our histoncal sources support the view taken above that 
] dessa, the capital of the kingdom which the Gretks and 
1 omans called Osrhocne, was the earliest scat of Chnstianity in 
]\icsopotamid and the cradle of bynac literature But as 
to the date and circumstances of its evangelization we have 
little reliable information Ihc wcll-knowm legend of the 
( orrespondenre of Abgar Ukkama, king of E.dcssa, with 
C hrist and the miss. on of Addai to Edessa immediatelv 
t fter the Ascension was accepted as true bv the historian 
1 usebius (tmo) on the faith of a Syriac document pre- 
‘ erved in the official an hives of the city An amplified form of 
the same story is furnished by the Doctrine of Addat, an original 
bvnac w^ork wffiich survives complete in a bt Petersburg MS 
uf the 6th century and is also represented bv fragments in other 
MSS of the sth and 6th centuries This work was probably 
written at Edessa about the end of the 4th century It adds 
n any new features to the shorter form of the story as given bv 
hascbius, among which is the notevorthy promise of Chrisi 
riiout the impregnability of the citv— “ Thy city shall be blessed 
t nd no enemy shall ever henceforth obtain dominion over it ” 
This is probabh a later addition made to the legend at a time 
when such facts as the capture of Edessa by Lusius 
Quietus in 116 and its second capture and the destruction of its 
kingdom by the Romans in 216 had faded from memory’' 

■* On the iiicthanisni of bynac verso, sec Duval's admirable 
section on la svrtaque {Lilt syr •, p 10 sqq ) 

* Cf Duval of ett p 303 seq^ 

^ Cf Tiacront Ortgtnes dc I’Eqhse d hdssse, p and l>uval, 
op c t p oq 1 hi above view is mor( j^robablc tlian that taken 
l>v F C Burkitt {Earlv Eastern Christianity^ p 14) th t Eusebius 
kiuw of Christs promise as })at of tlu letter to Abg 4, and pur- 
posely su|)prcss(. ' it as inconsistent with historical facts 
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But whether in its longer or its shorter form, the whole narrative 
must bt pronounced unhistoncal In all probability the first 
king of (jsrhoene to adopt Christianity was Abgar IX , son of 
Ma’nu, who reigned from ad 179 to 214 or 216, and the legend 
has confounded him with an earlier Abgar, also son of Ma’nu, 
who reigned first from b t 4 to a d 7 and again from ad 13 
to 50 ' A contemporary of Abgar IX at Edessa was the famous 
Bardaisan, himself a convert from heathenism, who was of 
noble birth and a habitue of the Edessene court It was no doubt 
partly under his influence — also possibly in part through im- 
pressions received by Abgar during his visit to Rome about 
A D 202 — that the king’s conversion took place But 

Christianity must have reached Edessa some thirty to fifty 
years earlier Our oldest native historical document in Syriac 
— the account of a severe flood which visited Edessa in Nov 
A D 201 " — mentions “ the temple of the church of the Christians” 
as overthrown by the flood The form of this notice shows, 
as von Gutschmid and others have remarked, that Christianity i 
was not yet the religion of the state, but it must for some time ' 
have had a home in Edessa Ihe same thing is seen from the 1 
fact that the heresy of the Marcionites was already showing I 
itself in this district, for (in Tixeront’s words) heresies, m the 
first centuries at least, only spread in already constituted 
Christian communities ” And by a skilful piecing together of 
the data furnished by the oldest Syriac versions of the Bible — 
su(h as the derivation of the Old Testament version from the 
Jews, and the almost exclusive use of Tatian’s Diatessaron as the 
gospel of the Syriac Church down to the beginning of the 5th 
century — F C Burkitt has shown it to be probable that the 
preaching of Christianity at Edessa reaches back to the middle 
of the 2nd century or even to about the year 135 ^ 

The Syriac versions of the Bible are treated elsewhere (see 
Bible) and may here be dismissed with a brief summary of 
facts and opinions The received Syriac Bible or Vulgate 
(called the Peshitta or “ simple ” version from the 9th century 
onwards*^) contains all the canonical books of the Old Testa- 
ment ^ In the New Testament, 2 Peter, 2 and 3 John, Jude 
and the Apocalypse were originally left out, but Syriac versions 
were made at a later time The Pushitta version of the Old 
Testament must have been originally made mainly by Jews, 
of whom we know there were colonies in Mesopotamia in the 
2nd century The translation was executed entirely from the 
Hebrew, but underwent later revision which brought it more 
into conformity with the LXX — this to a greater degree in 
some books than in others The Peshitta New Testament — 
according to the convincing theory which at present holds the 
field ^ — IS not the oldest form of the Syriac version, at least as 
regards the Gospels From the beginning of the 3rd to the 
beginning of the 5th century Tatian’s Harmony or Diatessaron 
— whether originally compiled in Syriac, or compiled in Greek 
and translated into Syriac — was the current form of gospel 
in the Syriac Church The text of the Gospels underlying it 
‘‘ represents the Greek text as read in Rome about ad 170 
Slightly later was made the Old Syriac version of the separate 
GospeE, which survives in two MSS — the Curetonian and the | 
Smaitic — m two differing forms, but this never obtained much 
currency Its text “represents, where it differs from the 
Diatessaron, the Greek text as read m Antioch about a d 200 ” 
Then at the beginning of the 5th century, by the efforts of the 

^ bee especially Lipsius, Dte edessenische Abgar Sage (1880), 
an 1 the brilliant analysis of the legend by A von Gutschmid m 
Al^m de Vacad impir des sciences de St PHersbourg, tome xxxv 
No I The above dates for the kings* reigns arc taken from von 
(»utschmid 

* Incorporated m the Chronicle of Edessa (Halhcr 9 edition, 
p 145 sqq) 

^ Parly Eastern Christianity ^ Lecture H 

* See the explanation in Burkitt, op cit p 41 seq 

* The MSS which contain the Syriac Massorah or tradition of 

the reading of the text pass over Chronicles, Ezra and Nohemiah, 
and in the case of the Nestorians also Esther But all these books 
are bVfiyihraates 

* lIllMlDf Burkitt See especially his b Ephraim s Quotations 
from ti^Gospd (Cambridge, 1901) Evangehon da-mepharreshe 
(Carabridje, 1904), and the above cited Lecture 


I masterful Rabbula, who was bishop of Edessa from 411-412 to 
i 435> ^ new version or recension of the Gospels was made and 
I incorporated in the Peshitta or Vulgate, the use of the Diates- 
saron being henceforth proscribed Rabbuli’s text of the 
Gospels “ represents the Greek text as read in Antioch about 
A D 400 ” The history of the Peshitta rendering of the Arts and 
Epistles IS less clear, apparently the earliest Syriac writers 
used a text somewhat different from that which afterwards 
became the standard " 

Of the large number of Apocryphal books existing in Syriac 
the majority have been translated from Greek, one or two 
(such as Bar Sira or EcclestasUcus) from Hebrew, while some 
(like the Doctrine of Addat above referred to) are original Syriac 
documents Special mention may be made here of the tale of 
Ahikar — the wise and virtuous secretary of Sennacherib, king of 
Assyria — and of his wicked nephew Nadhan 1 his is the Syriac 
version of a narrative which has had an extraordinary vogue 
m the world’s literature It is now known to have existed in 
Aramaic as far back as the 5th century b c , appearing on Jewish 
papyri which were lately discovered by the German mission to 
Elephantine It appears to be traceable in its Greek dress in 
writings of the philosopher Democritus and the dramatist 
Menander, it was certainly known to the author of Tobit 
and perhaps to the author of Daniel, some would trace its 
influence in the New Testament, in the parable of thi 
wicked servant and elsewhere, it was known to Mahomet 
and is referred to in the Koran, it has been included among 
the tales in the Arabian Nights, and it survives in a good 
many versions ancient and modern The old Syriac version, 
which IS to be found in a number of MSS , was probably made 
from an early Aramaic version, if not from the original itself 
(which must surely have been Semitic) The S)riac has in turn 
become the parent of the Arabic, Armenian and Ethiopic — 
possibly also of the Greek and Slavonic versions 

Another deeply interesting Syriac Apocryphon is the Ads of 
Judas Thomas e Judas the Twin), which is included in the 
collection of Apocryphal Acts of the Apostles The Acts of Thomas 
is now generally recognized to be an original Syriac work (or 
“ novel,” as Burkitt calls it), although a Greek version also 
exists It seems to have arisen in Gnostic circles, and its ten- 
dency IS wholly in favour of asc eticism and celibacy Among 
its jJeculiarities is the fact that Judas Thomas is regarded as 
the twin brother of Christ The author has incorporated in 
It the finest poem to be found in all Syriac literature, the 
famous Hymn of the Soul This depicts the journey of 
the soul from heaven to earth, its life in the body, 
and its final return to the heavenly home, under the figure 
of a Parthian prince who is sent from the court of his parents 
to the land of Egypt to fetch the serpent-guarded pearl, 
after a time of sloth and forgetfulness he fulfils his quest, 
and returns triumphant and again puts on the heavenly robe 
According to Burkitt, the hymn must have been composed 
before the fall of the Arsacids and the commencement of 
the Sasanian Empire in 224 It is plainly Gnostic and 
may perhaps have been composed b> Bardaisan or his son 
Harmonius 

Among recent editions of Apocrypha in Syriac may be men- 
tioned those of the Apocalypse of Baruch, the Epistle of Baruch, 

’ For tlie later Monophysito versions, none of which attained 
much popuLinty, see Wright’s 6 V#' Eit pp 13-17, and for the single 
Nestonan attempt at revision, ibid p 19 

" Sec the lists in Wright, op cit pp 5 setj 25-27, and Duval, 
Litt Syr^ ch viii 

See F Nau, Histoire et sagesse d’Ahthar I Assyrten (Paris, 
1909), p 288 sqq ) 

See especially 7 he Story of Ahikar from the Syriac, Arabic, 
Armenian, Ethiopic, (sreek and Slavonic Versions, by F C Cony- 
beare, J R Hams and A b Lewis (Cambridge, 1898), and Nau, 
op Lit The latter has a very full bibliography 

11 Of the Apocryphal Acts of the Apostles there is the well known 
edition and translation by Wright (London, 1871) the of Judas 
were re edited by Bed] an in the 3rd volume of Acta martyrum et 
sanctorum (Pans, 1892) of the Hymn of the Soul there is a fresh 
edition and translation by A A Bevan (Cambridge, 1897) See 
also Lecture VI m Burkitt’s Early Eastern Chnstiamty 



SYRIAC LITERATURE 


and the Testament of Adam by M Kmosko (Graffin’s Patrologta 

SynacUy vol n ) 

Lives of saints and martyrs form a large group among Syriac 
books Among such documents connected with the early history 
of Edessa we have, besides the Doctrine of Addat, certain martyr- 
doms, those of Sharbel and Barsamya assigned to the reign of 
Irajan, and those of Gurya and ShamOnfi and of the Deacon 
Habbibh under Diocletian and Licmius All these documents, 
like Addaty belong probably to the 2nd half of the 4th century, 
and are quite unreliable in detail for the historian,^ though they 
may throw some light on the conditions of life at Edessa under 
Roman government There are also accounts of martyrdoms 
at Samosata (Assemani, Acta Mart 11 1 23-147), including 
that of St Azazail recently published by Macler (Pans, 1902) 
But the great bulk of the Syriac martyrdoms have their scene 
farther east, within the Persian dominions 

The life and writings of Bardaisan, the last of the gnostics,^’ 
and in some sense the father of Syriac literature and especially 
of Syriac poetry, have been treated in a separate article The 
Book of the Laws of the Countries, which embodies his teaching, 
was re-edited in 1907 by F Nau (this also in the 2nd volume of 
GrafTin’s Patrologia) 

An early Syriac document, probably of the 2nd or 3rd century, 
is the Letter of Mdrd son of Serapion, which was edited by Cureton 
in his Sptctlegium Synacum It is almost the only exception to 
the rule that all surviving Syriac literature is Christian The 
author is in sympathy with Christianity, but is himself an ad- 
herent of the stoic philosophv His home appears to have been 
at Samosata - 

By the liegmning of the 4th century much progress had been 
made with the organization of the Christian church not only 
within the Roman district of Mesopotamia, but also to the east 
and south-east within the Sasanian Empire, round such < entres as 
Seleucia-( tesiphon on the Tigris (near Baghdad), Karka dS-Beth 
SSlokh (modem Kerkuk) and Both Lapat or Gundeshabhor (in 
the modern province of Luristan) ^ The adoption of Christianity 
bv Constantine as the official religion of the Roman Fmpire had 
an unfortunate effect on the position of the Christians in Persia 
They were naturally suspected of sympathizing with the Roman 
enemies rathtr than with their own Persian nilers Accordingly 
when Sapor II (310-379) declared war on Rome about 337, there 
ensued almost immediately a somewhat violent persecution of 
the Persian Christians, which continued in varying degrees for 
about 40 years One result of this and later persecutions of the 
same kind has been to enrich Syriac literature with a long senes 
of Acts of Persian Martyrs, which, although m their existing form 
intermixed with much legendary matter, nevertheless throw 
valuable light on the history and geography of western Persia 
under Sasanian rule * One of the earlier martyrs was Simeon bar 
Sabba’e, bishop (? catholicus) of Seleucia from about 326 to 341 
in succession to Papa, who in the face of opposition from other 
bishops had organized the chun h of Persia under the pnmacjr of 
Seleucia The Martyrdom of Simeon exists in two recensions 
which have been separately edited by M Kmosko ® Another 
early martyr was Milles, bishop of Susa, who had distinguished 
himself in the opposition to Papa ® 

1 Burkitt {op nt p 21 sttj) endeavours to claim a higher value 
for the narratives about Gurya, Shamona and Ilabbibn, on the 
ground that these have left more trace in the later literature, but 
It IS to be feared that all five m»u*tyrdoms are turned out in the 
same legendary mould 

^ Cf Duval, Lxtt ^yr ^ p 241 seq 

^ On the origin and early history of Persian Christianity sec 
especially J Labourt, Lt Chrtsttamsme dans I empire Perse (Fans, 
1904), chaps 1 and li 

^ See many of the texts in Bedjan s Acta niartvrum et sanctorum 
(Pans, 1890-1896) The valuable geographical results are ex 
hibited m G Hoffmann’s Auszuge aus syrischen Akten perstscher 
Martyrer (Leipzig, 1880) 

6 Graffin’s Patrologta, u 661-1045 Of the epistles, hymns, &c , 
attnbuted to Simeon nothing appears to survive but one or two 
hymns (ibid 1048-1055) The Martyrdom had been previously 
edited by Assemam and by Bed j an 

® His history is m Assemani Acta mart 1 66 sqq , and Bedjan, 
11 260 sqq 


The two most important 4th-century writers — Aphraates and 
Ephraim — are dealt with in separate articles The importance 
of the former lies in the simple cast of his religious thought, his 
independence of theological formulas, his constant adherence 
to the letter of Scripture, his quaint exegesis, and the light he 
throws on the circumstances of his time, especially (i) the feeling 
between Jews and Christians, and (2) the position and sympathies 
of the Christian subjects of Sapor II The position and character 
of Ephraim are very different He is the typical exponent in 
Syruc of unbending Catholic orthodoxy He impressed his 
countrymen more than any other single writer, partly no doubt 
by his enormous fecundity in writing, but more by the stem piety 
and uncompromising dognmtism which pervade his works 

In the 2nd half of the 4th centurv lived the monk Gregory, 
who wrote a treatise on the monastic life He spent part of his 
life in Cyprus, and was a friend of Epiphanius, bishop of Salamis 
To the information given by Assemani {BO 1 170 seq ) we can 
now add the statements of Isho’-dfinah ^ that he was a Persian by 
birth, and after being a merchant was led bv a series of visions to 
take monastic vows After a training at Edes‘ja, he lived for a 
long time at Mt Izia in Mesopotamia, whence he proceeded to 
Cyprus, but returned to Mt Izla shortly before his death His 
book on the monastic life mentioned by ‘Abhdisho’ is not known 
to survive, but some discourses and a letUr of his are still 
extant 

Before leaving the 4th century we may mention two other 
writers who probably both lived on into the 5th — Balai and Cvril- 
15 na The former was the author of a good many poems, the 
longest — which is however by some attributed to Ephraim ^ — is 
the work in 12 books on the history of Joseph, of which a complete 
edition was published by Bedjan in 1901 Other poems of his 
were edited by Overbeck m S Ephraemt Syri, &c opera selecta, 
pp 251-336, and these have since been supplemented bv 
Zettcrst6en’s edition of a large number of his religious poems or 
metrical pra>ers (Bettrage zur Kenntmss der religiosen Dichiung 
Balats, Leipzig, 1902) His favourite metre was the pentasylla- 
ble Cynllona composed a poem on the invasion of the Huns in 
395,^ and IS by some regarded as identical with Ephraim’s 
nephew Abhsamya, who in 403-404 “ composed h\ mns and dis- 
courses on the invasion of the Roman empire by the Huns ” 10 

The 5th centurv was a time of storm and conflict m the churches 
of Mesopotamia and Persia, as in other parts of the Christian 
world The teaching of Apollinarius that m Christ the Divine 
Word took the place of the human rational soul, thus seeming to 
do away with his possession of a true humanit> , had led to 
a reaction by Paul of Samosata, Diodore of Tarsus, Tlieodore of 
Mopsuestia, and Nestorius of Constantinople Though with some 
points of difference, they agreed in emphasizing the perman- 
ence of the two separate natures in Christ, united but not mingled 
or confused, and laid stress on the reality of our Lord’s human 
experience One question on which great contention arose was 
as to the propriety of applying to the Divine natur( attributes 
which belonged to the human nature — e g birth from a human 
mother — and vice versa Hence the great dispute about the 
application to the Virgin Mary of the epithet ^cotoko? It 
seems to have been the objection of Nestorius to the use of this 
expression which mainly led to his condemnation and deposition 
at the Council of Ephesus (431) under the influence of Cvril, 
when as patriarch of Constantinople (428-431) h( had dis- 
tmguished himself by his zeal for Nicene orthodoxrs 

At Edessa the result of the conflict between the Ncstonans and 
their opponents was long doubtful When Rabbiila the fierce 
anti-Nestorian and friend of Cyril died m 435, he v i*- ‘ uceecded 
in the bishopric by Ibas, who as head of the famous “ Persian 

’ Book of Chastity, par 12 

® It IS in Ephraim s favourite metre, the heptasyllabic, and 
all the MSS but one attribute it to him 

® Chron Edess par 40 
Ibid par 47 

“ New light on the theological position ol Nestorius is to be ob 
tamed from the long lost Book of Heraclides a work of his own 
which has turned up in a Syriac version and has just been pubhshed 
by Bedjan 
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school ” in the city had dune much to inculcate on his pupils the 
doctrines of Theodore of Mopsuestia But the feeling against the 
Nestorian party grew m strength, till on the death of Ibas in 457 
the leading Nestorian teachers were driven out of Edessa The 
Persian school continued to exist for another 32 years, but was 
finally closed and destroyed by order of the emperor Zeno m 489 
The Nestorian teachers then started a great school at Nisibis 
(which had been under Persian rule since Jovian’s humiliating 
treaty of 363) By the energetic efforts of Barsauma, bishop of 
that city, practically the whole church of Persia was won over 
to the Nestorian creed Western Syria, on the contrary, had 
partaken with Alexandria in the reaction from Nestonanism 
w hu h finally crystallized in the Monophysite doctrine, that spread 
so widely through Egypt and Western Asia towards the end of the 
5th century 

At the begmning of this century one of the most able and 
influential men in the Syriac-speaking church was Maruthtl, 
bishop of Maiperkat or Marty ropolis Without entering on the 
details of his ecclesiastical activity,^ we may note that he was twice 
associated with embassies from the Roman emperor to Yazde- 
gerd I (399-420), tliat along with Isaac, patriarch of Seleucia 
(390-410), he obtamed from the Persian monarch a concordat 
which secured a period of rehgious toleration, and that he 
irranged for and presided at the Council of Seleucia in 410, which 
.idopted the full Nicenc creed and organized the hierarchy of the 
Persian C hurch As a writer he is chiefly known as the reputed 
author of a collection of martvrologies which cover the reigns of 
Sapor II , Ya/dtgerd I and Bahrain V ^ By his history of the 
Council of NiCtiea he made a great contribution to the education 
of the Persian Church in the development of Christian doctrine 

Rabbula, the powerful and energetic bishop of Edessa who 
withstood the beginnings of Nestonanism, and who gave currency 
to the Peshitta text of the four Gospels, abolishing the use of the 
Diatessaron, is dealt with in a separate article 

The next bi hop of Edessa, Ibas, who succeeded m 435 at the 
death of Rabbuld, proved himself a follower of the Nestorian 
ductrine (see above) As a teacher in the Persian school of Edessa 
he had translated, probablv with tJie help of his pupils, certain 
works of “ the Interpreter,” t e Theodore of Mopsuestia Among 
these may have been the commentary on St John of whu h the 
complete Syriac version was published by Chabot m 1897 He 
may possibly have translated a work of Aristotle ® To the Nes- 
tonan movement m Persia he rendered useful service by his 
letter to Mdrl of Beth HardashCr, in which he maintained the 
tenets of Diodore and Theodore, while allowing that Nestorius 
had erred * On the ground of his writings he was condemned 
and deposed by the ” robber synod ” of Ephesus (449), but was 
restored b> the Council of Chalcedon (451), after he had anathe- 
matized Nestorius His death m 457 was followed by a strong 
anti-Nestorian reaction at Edessa, which led to the expulsion 
of many of the leading teachers 

On Isaac of Antioch, “ one of the stars of Syria literature,” see 
the special article In spite of his over-diffuseness, he is one of 
the most readable of Syriac authors 

A Nestorian contemporary of Isaac, D^hisho*, who was 
catholicus of Seleucia from 421 to 456, composed commentaries 
on Daniel, Kings and Ecclesiasticus His chief importance in the 
history of the Persian Church lies m his having induced a synod 
of bishops to declare that church independent of the see of 
Antioch and of the “ Western Fathers ” (Labourt, p 122 sqq ) 

The most powerful missionary of Nestonanism during the 
2nd half of the 5th century was Barsauma of NisIbis, whom his 
opponents called “ the swimmer among the reeds,” t e the wild 
boar Born probably between 41 5 and 420 he imbibed Nestorian 
doctrine from Ibas at the Persian school of Edessa, but was driven 
out in 457 on the death of his master, and went to be bishop of 
NisTbis In a su&cssion of missionary journeys he succeeded, 
partly b> persuasion and parth (if his enemies are to be believed) 

^ See lUibourt, op at , especially po 87-^0, 92-99 

® Some of these refer to events so late that they cannot be from 
his pen 

® See Duval, Lrtt syr p 247 

^ D'lboiirt op at p 254 sqq 


by violence, in attaching to Nestonanism nearly all the Christian 
communities of Persia, with the exception of Taghrlth, which 
was always strongly Monophysite He had many quarrels with 
his ecclesiastical superior the catholicus of Seleucia, but finally 
made peace with Acacius soon after the accession of the latter 
in 484 Among other seventies towards the Monophysites, he 
persuaded the Persian king Peroz (457-484) to banish many of 
them into the Roman dominions One of his great aims was to 
secure for the Nestorian clergy freedom to marry, and this was 
finally sanctioned by a council at Seleucia in 486(Labourt, op at , 
chap vi ) Barsauma must have been bishop of Nisibis for 
nearly 40 years, but was dead by 496 His writmgs seem to 
have been chiefly liturgical lie gave the first set of statutes to 
the school of Nisibis, which was founded during his bishopric 
His fellow-worker Narsai, whom the Jacobites called the 
leper,” but the Nestorians “ the harp of the Holy Spirit,” 
apparently accompanied Barsauma from Edessa to N*slbis, 
where according to Barhebraeus he lived for 50 years Barsauma 
appointed him head of the new school, where he taught rigidly 
Nestorian doctrine He was a copious writer, especially in 
verse Many of his poems have now been published ® His 
theological position is clearly defined in a homily on the three, 
doctors — Diodore, Theodore and Nestorius— published by the 
Abb 4 Martin in the Journal astattque for July 1900 
, On the less important companions of Barsauma and Narsai- 
I Mfirf, Acacius and Mikhi, see Wright {op at pp 59 seq , 63 
>eq ) The Mana who accompanied them and became bishop of 
Kewardasher in Persia was not, as Barhebraeus supposed, the 
catholicus of Seleucia who held office m 420, but a much 
younger man Like Ibas he had been employed at Edessa in 
translating the commentaries of Theodore 
Among the early Monophysites were two of the best of Syriac 
writers — Jacob of SSrugh and Philoxenus of Mabbogh, who have 
been treated in special articles The one wrote mainly in verse, 
the other in prose See also Joshua the Stylite 
Another earlv Monophysite was Simeon of Beth Arshain, who 
by a series of journeys and disputations within the Persian empire 
did all he could to prevent the triumph of Nestonanism amoilg 
the Persian Christians He had considerable success at the time, 
but the ground he had won was soon reconquered by his opponents, 
except at Taghrlth and the surrounding district It was after a 
successful disputation in presence of the Nestorian catholiius 
Babliai (497-502/3) that vSimeon was made bishop of Beth 
Arsham, a town near Seleucia He made sever d journeys to 
Constantinople, where he enjoyed the favour of the empress 
Theodora It was there he died, probably about 532-533 His 
biography was written by John of Asia in the lollection of livts 
of eastern samts which has been edited by Land {Anecd syr 
vol 11 ) His literary productions consist only of a liturgy and 
two exceedingly interesting letters The one has for its subject 
Barsauma and the other Nestorian leaders in Persia, and gives a 
highly mali( lous account of their proceedings The other, whu h 
has been often edited,® is an account of a severe persecution which 
the Himyarite Christians of Najran in south-west Arabia under- 
went in 523, at the hands of the king of Yemen As Simeon 
had repeatedly visited al-Hirah and was in touch with the 
Arab kingdom which centred there, his letter is a document of 
first-rate historical importance 
Mention should be made of two other early Monophysite 
leaders who suffered persecution at the hands of the emperor 
Justin I (518-527) The one is John of Telia, author of 538 
canons , 7 answers to questions by the priest Sergius, a creed and 
an exposition of the Trisagion His life was written by his disciple 
Elias, and also by John of Asia 1 he other, John bar Aphtonya, 
was the founder of the famous monastery of ^Cenneshre, opposite 
® See Feldmann, Syrtsche Wechsellteder von Narses (Leipzig 
1896), Mingana, Narsat, homtliae et carmtna (2 vols , Mosul, 1905) 
and other editions of which a list is given by Duval, p 344 seq 
Four of the homihcs which deal with liturgical matters have bc( n 
given in an English translation, accompanied with valuable notes, 
by R H Connolly (Cambridge 1909) 

The best edition is Guidi^s La Lettera dt Simeone Vescovo d% 
BHh-Ari&m sopra t martin omenti (Rome, 1881) 

Edited by Kuburezyk (Leipzig, 1901) 
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Jerabls on the Euphrates, and wrote a commentary on the Song 
of Songs, a number of hymns and a biography of Severus, the 
Monophysite patriarch of Antioch (512-519) 

The life of the great missionary bishop Jacob BurdS and ^ 
or Baradaeus, from whom the Monophysite Church took its name 
of Jacobite, belongs rather to ecclesiastical than to literary his- 
tory A native of felU in Mesopotamia, he obtained the favour 
of the empress Theodora while on a mission to Constantinople, 
and resided in that city for fifteen years (528-543) At the request 
of the Arab king of Ghassan he was sent on a mission to the East 
aftei being consecrated bishop of Edessa, and the rest of his 
life was spent in organizing the Monophysite Church of eastern 
Syria We possess two lives of him — one by John of Asia m his 
collection of biographies, and another which may have been 
written b> a priest of Jacob’s original monastery of PSsilta 
Both are to be found in the 2nd volume of Land’s Anecdota 
syrtaca An excellent modern biography and estimate of Jacob 
has been written bv Kleyn ^ A Syriac account of the removal of 
his remains from Alexandria, where he died m 578, to his old 
monastery of Pesllta has been edited by Kugener in the Biblto- 
theque hagio^raphique orientdLe, pp 1-26 (Pans, 1902) The 
activity of his life left him little time for writing, but he was 
the author of “ an anaphora, sundry letters, a creed or confession 
of faith, preserved m Arabic and a secondary Ethiopic trans- 
lation, and a homily for the Feast of the Annunciation, also 
extant only in an Arabic translation ” (Wright) 

A very different character from Jacob’s was that of Sergius of 
Ras’ain, one of the best Greek scholars and ablest translators 
whom Syria has produced Of his life little is known, and that 
little not wholly creditable He wavered curiously in his 
ecclesiastical views, and ended by helping the persecutors of the 
Monophysite Church, to which he himself had l)elongcd He 
seems to have lived as a priest and physician at Ras’ain m Meso- 
potamia most of his life About 535 he travelled on various 
ecclesiastical missions, and finally made a journey to Rome and 
thence to Constantinople (in this latter accompanied by the 
pope Agapetus) The result was to bring about the deposition 
and banishment of the Monophysites from the latter city 
Sergius died almost immediately afterwards, in 536 Among the 
works which he translated into Syriac and of which his versions 
survive are treatises of Aristotle, Porphyry and Galen, ^ the 
Ars grammatua of Dionysius Thrax, the works of Dionysius the 
Areopagite, and possibly two or three treatises of Plutarch ^ 
His own original works are less important, but include a treatise 
on logic, addressed to Theodore (of Merv), which is unfortunately 
imperfect, a tract on negation and affirmation , a treatise, likewise 
addressed to Theodore, On the Causes of the Universe ^ according 
to the Vieii^ of Aristotle ^ showing how it is a Circle, a tract On 
Genus, Species and Individuality , and a third tract addressed 
to Theodore, On the Action and Influence of the Moon, explanatory 
and illustrative of Galen’s Ilcpt KpurL/Juav bk 111 , with a 

short appendix ‘ On the Motion of the Sun ’ ” (Wright) Accord- 
ing to the historical compilation which passes under the name 
of Zachariris Rhetor, he also wrote a treatise on the faith Some 
of his translations were revised at a later time by Honam ibn 
Ishak(T873) 

Another translator from Greek was Paul, Monophysite 
bishcgi of Calhnfcus or ar-Rakkah, who, being expelled from 
his diocese in 519, retired to Edessa and there occupied himself 
in trariblatmg into Syriac the works of Severus, the Monophysite 

^ So (alRtl “ because his dress consisted of a bardatha or coarst 
hors( tlotli, which he never changed till it became quite ragged " 
(Wright) 

® Jacobus Baradaeus, de SUchter der syrtsche monophystettsche 
Ker/i (I ( idcn, 1882) 

** Sec the details m Wright, pp 90 sqq , and cf e^ecially A 
BauiustirK, Anstoteles bet den Syrern vom V - VIII Jahrhundert 
(Lcip/ig, 1900) , and V Ryssel, Ober den textkritischen Werth der 
svri<^ihcn U ebersetzungen grtechtscher Klasstker (Leipzig, 1880-1881) 
The latter singles out the version of the pscudo-Aristotchan n«pl 
K 6 <rixov as T. model of excellence m translation 

* On these last see Baumstirk, Lucubrationes syro-graecae pp 405 
sqq (Leipzig, 1894) , and Duval, Litt syr pp 266 seq 

^ 1 'ind, Anecd svr iii 289 
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champion who was patriarch of Antioch from 512 to 519 This 
version appears to be quite distinct from that used by the 
compiler of the chronicle of Zachanas,** and also from the version 
of “ the 6th book of the select letters of Severus ” which was made 
by Athanasius “ presbyter of NisTbis ” m 669 and has been edited 
by E W Brooks (London, 1902-1904) 

That important legal work, The Laws of the Emperors Con- 
stantine ^ Theodosius and Leo, which was composed m Greek about 
475, and “ which lies at the root of all subsequent Christian 
Oriental legislation in ecclesiastical, judicial and private 
matters ” (Wright), must have been rcptatedly translated into 
Svnac The oldest form is contained in a British Museum MS 
which dates from the earlier part of the 6th century, and this 
was edited by Land {Anecd syr 1 30-64) A latter (probably 
Nestorian) recension is contamed in a Pans MS , which was used 
along with the other by Bruns and Sachau m their exhaustive 
edition {Syrisch-romisches Rechtsbuch, Leipzig, 1880) In 
Notulae syriacae (privately printed 1887) Wright edited the 
surviving fragment of a 3rd recension which is preserved m a 
13th century MS at Cambridge Fmally Sachau has published 
three new redactions of the treatise from a MS found at Rome 
in 1894 (Syrtsche Rechisbucher, vol 1 , Leipzig, 1907) 

The last 5th'century author to be mentioned here is Afiudhem- 
meh, who was Jacobite metropolitan of Taghrith from 559 till 
he was martyred by Khosrau Anosharwan in *575 He wrote 
various philosophical works, also a treatise on grammar which 
IS quoted by the later grammarian, John bar Zo*bi A Svnac 
life of him has been published by F Nau, who appends to it the 
surviving fragment of his treatise on the composition of man as 
consisting of soul and body ^ 

We may here take note of three important anonymous works, 
of which the first probablv and the other two certainly belong to 
the 6th century 

The Mfarraih gazze or Cave of Treasures, translated and edited 
by C Bezold (Leipzig, 1883-1888), is akin (as Duval remarks) to 
the Book of Jubilees It is an imaginary history of the patri- 
archs and their descendants The work derives its name from 
the picturesque story of the cave where Adam deposited the 
treasure of gold, myrrh and incense which he had brought away 
from paradise the cave was used as a bur> ing-place by him and 
his descendants until the deluge After the precious relics 
together with the bones of Adam had lieen saved in the ark, they 
were transported by Shem and Melchizedek to Golgotha under 
the guidance of an angel ® 

The tripartite narrative which is known as the Romance of 
Julian (the Apostate) has no ( laim to be regarded as an historical 
document Its hero is Jovian, one of the feeblest of Roman 
emperors, and Julian is everywhere exhibited in flaming colours 
as the villam of the story But as an example of Syriac prose 
style It is of the best, and the author at times shows considerable 
dramatic power 

A valuable historical source, though of small dimensions, is the 
Chronicle of Edessa, which gives a record of events from 
132-131 B c to A D 1540 — at first exceedingly brief, but becommg 
somewhat fuller for the later years It appears to be thoroughl) 
reliable wherever it can be tested It has been three times 
edited — first by Assemani in the Bibliotheca orientalis (1 388- 
417), secondly by L Hallier (Leipzig, 1892) with a translation, 
introduction and abundant notes, and thirdly by Guidi with a 
Latin version (m Chronica minora, Pans 1903) 

On John of Asia or Ephesus, the eminent Monophysite bishop 
and earliest Syriac church historian, see the separate article 
An historical work of somewhat similar character to John’s is 
the compilation m 12 books which is generally known by the 
name of Zacharias Rhetor,^ because the anonymous S>riac 
compiler has incorporated the Syriac version or epitome of a lost 

® See Brooks and Hamilton’s translation of the Utter, p 2^4 
^ Patrologta ortentalts, 111 i (Pans, 1906) 

* BezolcVs edition contains also an Arabic version 
** This author has hitherto been identified with Zachanas Scholas- 
ticus, who afterwards became bishop of Mltylene but accordmp: to 
M A Kugener, La Compilation htstonque de pseudo-Zacharte le 
Rhiteur (Paris, 1900), this identification is a mistake 
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Greek history written b\ that «\uthor The Syriac work exists 
(not quite complete) in a British Museum MS of about the begin- 
ning of the 7th century this can be in part supplemented by an 
8th-century MS at the Vatican From the latter Guidi published 
the interesting chapter (X 16) which contains the description 
of Rome Hu entire text of the London MS was published by 
Land in the third volume of his Anecdota syrtaca, and there is now 
an English translation by Hamilton and Brooks (London, 1899), 
and a German one by Ahrens and Kniger (Leipzig, 1899) 

Of the other 6th-centurv" Jacobite wnters we need mention 
only Moses of Aggel {ft c S 50 “ 57 o)> translated into Syriac 
some of the writings of C)ril, and Peter of Callinicus, Jacobite 
patriarch of Antioch wrote a huge controversial 

treatise in 4 books, each of 25 chapters, against Damian, patri- 
arch of Alexandria, as well as other less important works 

The Nestorian writers of the 6th century were numerous, 
but as yet we know little of their works, beyond what *Abhdi- 
sho* tells us in his Catalogue It will be sufficient to mention 
one or two Joseph Huzaya (x e of al-Ahwaz or Khuzistan), 
who came third in succession to Narsai as head of the school of 
NisTbis, was the first Syriac grammarian and invented various 
signs of interpunction Marutha, who was Nestorian catho- 
licus of Seltucia from about ^40 to 552 ^ and a man of exceptional 
energy, made the only known attempt, which w xs, however, 
unsuccessful, to provide the Nestorians with a Bible version of 
their own He was the author of many commentaries, homilies, 
epistles, canons and hymns Paul the Persian, a courtier of 
Khosrau Anosharwan, dedicated to the king a treatise on 
logic which has been published from a London MS by Land 
in the 4th volume of his Anecdota Bodh the periodeutes is 
credited with a philosophical work which has perished, but is 
best knowTi as the author of the old Syriac version of the col- 
lection of Indian tales called Kalilah and Dtmnah He made 
It doubtless from a Pahlavi version His translation, which 
was edited by Bickell with an introduction by Benfey, must 
be distinguished from the much later Syriac translation made 
from the secondary Arabic version and edited by Wright m 
1884 ^ Hannana of Hedhaiyabh, who nearly produced a dis- 
ruption of the Nestorian Church by his attempt to bridge over the 
interval which separated the Nestorians from Catholic ortho- 
doxy, was the author of many commentaries and other writ- 
ings, in some of which he attacked the teaching of Theodore of 
Mopsuestia An account of his theological position, derived 
from the treatise of Babhai De uniont, will be found m l^bourt, 
op cit pp 279 sqq One of his followers, Joseph Jiazzaya, was 
also a prolific writer 

“ With the 7th centurv,” as Wright remarks, “ begins the 
slow decay of the native literature of the Syrians, to which 
the frightful sufferings of the people during the great war with 
the Persians in its first quarter largely contributed ” The same 
process of decay was greatly promoted by the Arab conquest 
of Persia, achieved through the victory of Kadislya in 636-637 
The gradual replacement of Syriac by Arabic as the vernacular 
language of Mesopotamia by degrees transformed the Syrian 
from a living to a dead language Apart from a few leading 
writers— such as Jacob of Edessa, the anonymous historian 
whose work has passed under the name of Dionysius of Tell- 
Mahre, Ihomas of Marga, Dionysius Bar Salibi, and Barhc- 
braeus^ — there are not enough names of interest to make it 
■worth while to continue our chronological catalogue It wiL 
be sufficient to group the more important contributors to each 
of the chief branches of literature 

I Theology — Here we may first mention Cicorge Bishop of 
the Arabs (t724), who wrote commentaries on Scripture, and 
tracts and homilies on church sacraments and finished the Hexae 
meron of Jacob of Edcss i * Babhai the Fldcr, a leading Nestorian 

1 bcc a full account of his career in Labourt, Le Chrtsttamsme 
dan^ V empire perse ^ pp 163-191 

- of this there is an English translation by Keith Falconer 
(Oxford, 1884) 

* These have all been dealt with in separaU articles 

^ George's part has been translated into German by V Kyssel 
(Leipzig, 1891) 


in the beginning of the 7th century and a prolific authoi wrote 
many commeiitanes and theological discoiii'^cs Ishoyabh HI , 
Nestorian catholicus from O47 to O57/8 wrote contioxtrsial 
tracts religious discourses and hturgical works Elias ol Meiv 
who belongs to the 2nd half of the 7th century compiled a Catena 
patfum on tlu C»ospcls and wrote many commentaries Timothy J , 
catholicus 779-823 wrote synodical tpistlcs and other woiks 
bearing on church law Moses bar Kepha (t903) one of tlu most 
fertik of 9tli-cenfury authors wrote commentaries theological 
treatises and manv liturgical works Other important contiibiitors 
to this sphere of literature were Isho bar NOn (1827/8), John 
bar Z6bi (beginning of the 13th century), Jacob bar Shakk6 
(11241) and the grtat Nestorian scholar AbhdishO' (f 1318) 

2 History — Besides the important writers treated in sep irate 
articles wo need mention only lour Ehas bar Shlnaxi wlio in 
1008 became Nestonau bishop of Nisibis was the author ot a \ aluable 
Chronicle to which arc prefixed numerous chronologic d tables, 
lists of poises patriarchs, <lc ind which covers by its nirratiM the 
period from ad 25 to 1018 Of this work which exists in only 
one imperfect copy the later portion was edited by Bae thgen m 
1884, and the earlier by Lamy in 1888 Another important ChromcLe 
IS that of Michael 1 , who was Jacobite patriarch from iiOO to 
1109 Its range extends from the Creation to the authoi s o\\ n flay 
and it was lirgcly used b} Barhebrieus in compiling his own 
Chronicle Till recently it was known only in an .ibridged Armenian 
version which was translated into French by V I^nglois (Venice, 
18O8) but the Synac text has now been found in a MS belonging 
tfi the library of the church at Edessa, and is m course of piiblu a- 
tion by J B Chabot A work rather legend iry thm historical 
is the Book of the Bee, by Solomon of al-Basrah who lived ( irly in 
the 13th century ^ Lastly, acknowledgment must be made ot 
the great value of the Catalogue of Nestorian writers by Abhdisfio' 
ot Nisibis, the latest important writer m Syriac It was cdiUd by 
Asscmani m the 3rd part of his Bibliotheca orientahs and hi<=! been 
translated into English by Badger 

3 Biography, Monastic History, C> 0 ' — Besides the important 
work by Thomas of Marga {qv) the following deserve special 
mention Sahd6na, who was a monk in the Nt tonan mon ist( ry 
ot Betli Abh 5 (the same to which Thomas of Marga belonged two 
Cfnturus later) and afterwirds a bishop early in the 7th century 
Vv rote a biography of and a funeral sermon on his superior Mar Jacob 
who founded the monastery, ind also a long treatise 111 two puts 
on the monastic life of which all that survives has been c<liUd 
by P Bedjan (Pms 1902) Whilst accompanying the ( alholicus 
Jsho'yabh 11 (628-644) on a mission to Heraelius S’lhdoiil wis 
converted apparently to Catholicism,'^ and thereby caused much 
scandal in the East The chief events in his life are nariaUd by 
Jshodenah Another Nestorian who a few years later, wrote 
ecclesiastic il biographies and other theological works was Sablirisho 
L.istam, who li\ed at Mount Izla and other monasteries In the 
I cgifnimg of the 8th century David of Beth Rabban also a Ncstori 111 
monk, wrote besides a geographical work, “ a monastic history 
called The Little Paradise, which is frequently cited b\ ihomi of 
Mirga" A more important work is The Book of Chasfitx by 
Ishoddnah who according to 'AlffidishO was bishoji of Kasra — 
but read Basra — about the end of the 8th century This ^^ork is 
a collection of lives of holy men who founded monasti ne * 1 n the 
List and is a valuable histoiical source The work its( If oi an 
abridgment of it was discovered and published foi the hi .t time 
by J B Chibot (Rome, 1896) As the last under this lu id we 
may mention a late anonymous biography that of the catholicus 
Yabhaiaha 111 (1281-1317) which throws much light on the re- 
lations of the cirly Mongol kings with the heads ot the church in 
Ihcir domm ons Among other interesting features it contains 
information about the Nestorian Church of China in the i ^tli century 
- — Yabhaldha was a native of Peking — an account ot a journey 
through Central Asia and a description of a visit to Europe by 
Rabban §auma, the friend of the catholicus 

_ 4 Philosophy and Science —Special mention may be m ide of 
Ananishr) of Hedhaiyabh (middle of 7th century) wellknow'n as 
the author of a new recension of the Paradise of Palladius, and also 
the author of a volume on philosophical divisions and ilehiutions, 
Romanus the physician (1896), who wrote a medical compilation 
a commentary on the Book of Ilierotheus a collection 01 P^dlia- 
gorean maxims and other works , Moses bar K6pha, the voluminous 
writer above referred to, the famous physician Honam ibn I hak 

See O Braun’s article in Oriens chnsttanus 1 IJ8-152, and 
Labourt De Timotheo I N estorianorum patriarcha (Pans 1904) 

® Text and translation by E A W Budge (Oxford 1886) 

bee II Goussen, Martyrius-Sahdonas Leben und Werke (I cipzig, 
1897) 

Le 1 tvre de la chasteU (ed Chabot pp 67 sqq ) 

® A fresh edition by Bedjan forms an appendix to his edition of 
Thomas of Marga (Pans 1901) 

The text has been twice edited by Bedjan (Pans 1888 and 
1895) and there is a French translation with copious notes by 
Chabot (Pans, 1895), cf also As (1889), PP 3 I 3 » and 

Eng Hist Rev xiv 299 sqq 



SYRIANUS 

(t^75), who wrote chiefly m Arabic, but deserves mention here 
by lus borvices to Synat grammar and lexicography and still 
more by his translations of Greek philosophical and scientific 
works into Syriac ^ and from Syriac into Arabic, becoming in a 
senbo the founder of a school of translators, and Jacob bar Shakko, 
whose work called the Dialogues treats of grammar, rhetoric, 
poetr>'^ logic philosophy and science 

5 Grammar and Lexicography — -Several of the authors in this 
department have already been mentioned The more important 
besides Jacob of Edtssa and Barhebraeus are 'AninishO of H€d- 
haiyabli, Honain ibn Ishak, his pupil Bar 'Ah Bar Saroshuai 
(early loth century). Bar Bahlul (middle of loth century), Elias 
of Tirlidn (fi049), Elias bar Shinaya (above) John Bar Zo'bi 
(beginning of r3th century) and Jacob bar bhakkS 

Apart from the numerous editions of Syriac texts by M Paul 
Bedjan most of which have been cited above, nearly all the texts 
recently cditeil are included in one or other of three comprehensive 
serus now running — viz (i) Patrologia syrtaca (Pans 1894), 
(2) Corpus scriptorum christianorum onentalium — %cv%ptores svrtact 
(Pans 1907), (3) Patrologia orientahs (Pans, 1907) (N M) 

SYRIANUS, a Greek Ncoplatonist philosopher, and head of 
the school at Athens in succession to Plutarch He is im- 
portant as the teacher of Proclus, and, like Plutarch and Proclus, 
as a commentator on Plato and Aristotle His best-known 
extant work is a commentary on the Metaphysics of Aristotle 
He IS said to have written also on the De coelo and the De 
inter pretatwne of Aristotle and on Plato’s Ttmaeus A treatist 
on the Stasets of Hermogenes was published under his name by 
Walz in 1833 His views were identical with those of Proclus, 
who regarded him with great affection and left orders that 
he should be buried in the same tomb 

SYRINGE (Gr <rvpLy(, reed, pipe), a hydraulic instrument, 
btsed on the principle of the pump, for the drawing up and 
ejei ting of liquids The ordinary form is that of a glass or 
metd tube ending in a pointed nozzle and fitted with an air- 
tight piston-rod and handle The nozzle is inserted in the 
liquid, which enters the cylinder by atmospheric pressure 
when the piston-rod is drawn up On pushing back the piston 
the fluid IS ejected in a jet through the nozzle In sizes varying 
Irom the needle-pointed hypodermic syringe to the abdominal 
syringe, it is a common surgical implement used for the injection 
of fluids into the body or for the washing of wounds and cavities 
The smaller syringes are made of glass, the larger of metal, 
the most common medical syringes consist of a length of india- 
rubber tubing, one end terminating in a nozzle of ivorv or other 
easily cleaned material, in the centre is a bulb or ball which 
undtr pressure draws up the liquid through the free end of 
the tube which is placed in the vessel containing it There 
are a very large number of different types of syringe used 
in surgical practice A larger syringe of metal, with a flat 
perforated nozzle is used as a garden implement for watering 
plants 

SYRINX (o-vpty^), the Greek name for the pan-pipes. The 
pnniiple on which it works is that of the stopped pipe, but it is 
blown in the same manner as the ancient Egyptian nay or 
oblique flute I^he pipes composing it were stopped at one 
end, so that the sound waves had to travel twice the length of 
the pipe, giving out a note nearly an octave lower than that 
produced by an open pipe of equal length The breath 
directed horizontally across the open end, impinged against 
the sharp inner edge of the pipes, creating the regular series 
of pulses whi(.h generate the sound waves within the tubes 
The syrinx consisted of a varying number of reeds, having their 
open ends or embouchures in a horizontal line and their stopped 
ends, formed by the knots in the reed, gradually decreasing 
in length from left to right Each pipe gave out one note, 
but by overblowing, i e increased pressure of breath and 
tension of lips, harmonies could be obtained 

The syrinx or pan-pipes owes its double name to ancient 
Greek tradition, ascribing its invention to Pan in connection with 
a well-known legend of the Arcadian water-nymph “ S> nnx ” - 
The (xact form of the instrument and the number of pipes 
(10) at the beginning of the third century b c is shown in one of 

^ The Svriac versions made by him and his successors have un- 
fortunately perished (see Wright, p 213) 

“ See Seiv' ad Virgil, Ecloga, n 31, and Ovid, Metam i 691, &c 
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the Idylha figurata,^in which the legend is repeated The pan- 
dean pipes continued in favour with the rustic populations of 
the West long after the organ evolved from it had eclipsed 
this humble prototype The syrinx was in use during the middle 
ages, and was known in France as frestel or freitau, in medieval 
l^tin as fistula pants, and in Germany as Pansflote or Htrten- 
pfetfe (now Papagenoflote) At the beginning of the 19th century 
a revival of the popularity of this instrument took place, and 
quartets were pla> ed on four sets of pipes of different sizes and 
pitch The modern mouth-organ is the representative of the 
syrinx, although blown by means of a free reed 

SYRUP (O Fr ysserop, mod Span xarope,iox axarope, 

Arab^ al, the, and sharab, drink, cf “ Sherbet and “ Shrub ”), 
the name given to a thick, viscid liquid, containmg much dis- 
solved (generally crystalline) matter, but showing little tendency 
to deposit crystals The “ syrup employed for medicinal 
purposes consists of a concentrated or saturated solution of 
refined sugar in distilled water The simple “ syrup ” of the 
British Pharmacopoeia is prepared by adding 1000 grams (or 
5 lb) of refined sugar to 500 cubic centimetres (or two pints) 
of boiling distilled water, heating until it is dissolved and sub- 
sequently adding boiling distilled water until the weight of the 
whole IS 1500 grams (or 7i lb) The specific gravity of the 
syrup should be i 33 Flavoured syrups are made by adding 
flavouring matter to a simple syrup tor instance, syrupus 
aromattcus is prepared by adding certain quantities of orange 
and cinnamon water to simple syrup Similarly, medicated 
syrups are prepared by adding medicaments to, or dissolving 
them in, the simple syrup Golden syrup is the uncrystallizable 
fluid drained off in the process of obtaining refined crystallized 
sugar Treacle and molasses are syrups obtained in the earlier 
stages of refining. Technically and scientific ally the term syrup 
IS also employed to denote viscid, generally residual, liquids, 
containing substances other than sugar in solution 
SYRYENIANS (also Sinanian, Syrjenian, Zyrenian, Zirianian, 
Zynan and Zirian), a tribe belonging to the Permian division 
of the eastern Finns They are said to number about 85,000 
on the west side of the Urals m the governments of Perm, 
Vologda and Archangel, and there are also about 1000 on the 
Siberian side of the lower Ob Their headquarters are at Ust- 
Ishma, at the junction of the Ishma and Pechora Formerly 
they spread farther to the west They arc of moderate stature, 
blond, and grey-eyed, and more energetic and inclined to trade 
than most of the allied tribes They were converted to Christi- 
anity about 1350 and their language was reduced to writing 
They call themselves Komi and are not sharply distinguished 
from the tribes known as Permian, the languages being mutually 
intelligible The archaeological remains in the governments 
of Perm and Vatvka called Chudish by Russians are probably 
Syryenian A grammar of the language was published by 
Castren, and linguistic and other notices of the tribe are contained 
in the Journal de la soctete ftnno-ougrtenne, especially for 1903 
(See hiNNo-Uc^RiAN ) 

SYSTYLE (Gr trvy, together with, and trrvXo^, a column), 
m architecture, a term meaning having columns rather thickly 
set — an mlercolumniation to which two diameters are assigned 
SYZRAN, a town of Russia, m the government of Simbirsk, 
156 m E of the town of Penza, and a short distance from the 
Volga Pop (1882), 24,500, (1900), 33,046 Syzran originated 
in a fort, erected in 1683, to protect the distrjict from the Tatars 
and Circassians Most of its inhabitants are engaged in garden- 
ing and tillage In the large villages of the surrounding district 
various petty trades are carried on The town has long been 
m repute for its tanneries and its manufactures of leather 
Several flour-mills and other factories have recently sprung up 
Much gram is exported, timber is brought from the upper 
Volga, and manufactured wares from Nizhniy No\gorod 
SYZjYGY (Gr o-i;{vyia, a yoking together, from <rvy, together, 
and root (vy ,yoke), m astronomy, cither of the points at which 
the moon is most nearly in a line w ith the sun The moon passes 
her syzygies, or, is m a syzygy, at new and full moon 

^ Theocritus^ Brunck, Analecta veto poet graec 1 304« 
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SZABADKA (Ger Mana-Therestoptl)^ a town of Hungary, | 
in the county of Bdcs-Bodrog, 109 m S S E of Budapest by 
rail Pop (1900), 81,464 It IS situated in the great Hungarian 
plain between the Danube and the Theiss, and is the centre of 
an immense agricultural district To the town belongs a large 
territory (^569 sq m ) of the adjoining Puszta lelecska, where 
large herds of cattle are reared In this territory is situated 
Lake Pahes, a favourite watering-place and summer resort 

SZAB6 VON SZENTBUKLOS, JOZSEF (1822-1 894^ Hungarian 
geologist, was born at Kalocsa, on the 14th of March 1822 
His first contribution to science was cm essay on metallurgy, 
in which subject he had received special training Afterwards 
he settled at Budapest and in\ estigated the geology of the district, 
the results of which were published in a geolog cal map (1858) 
In 1859 he joined the staff of the Austrian Geological Survc\, 
as a volunteer member, and paid attention to the economic 
as well as to the purely scientific aspects of the work He also 
arranged for surveys having special reference to agricultural 
geology to be undertaken by the Hungarian Geological Institute 
In 1862 he became professor of geology and mineralogy in the 
university of Budapest In later years he devoted himself 
largely to petrology, and published memoirs on the trachytes 
of Hungary and Transylvania, on a new method of determining 
the spe( ics of feldspars m rocks, depending on fusibility and flame- 
coloration, on the geology and petrology of the district of 
Schemnitz, and on Santonn Island He died at Budapest on 
the 12th of April 1804 

He was author of Geologie mtt besonderer liiickstcht auf die Petro- 
graphte den Vulkantsmus u die Hydrographte (188 j) 

SZALAY, LADISLAS (i8i3*-i864), Hungarian statesman and 
historian, was born at Buda on the i8th of April 1813 After 
the completion of his studies, he became a member of the 
Hungarian parliament, and in 1848 he represented Hungary 
in the German national parliament at Frankfort He took part 
in the revolution of 1848-49, and was obliged to seek refuge 
m Switzerland, where he wTote his history of Hungary This 
important work, published at Budapest (18 5 6- 1860), extends 
to 1707 Szalay also wrote remarkable studies on Pitt, Fox, 
Mirabeau and other statesmen, and contributul very con- 
siderably to the codification of Magyar law In later life h( 
returned to Hungary, but he died at Salzburg on the 17th of 
July 1864 

See Alexander I legler L von Szalay (Leipzig, 1866) 

SZECHENYl, ISTVAN, Count (1791-1860), Hungarian 
statesman, the son of Ferenez Sz^chenyi and the (ountess 
Juliana Festetics, was bom at Vienna on the 21st of Scptcmbei 
1791 Very carefully educated at home till his seventeenth 
year, when he entered the army, he fought with distinction at the 
battle of Raab (June 14, 1809), and on the 19th of July brought 
about the subsequent junction of the two Austrian armies by 
conveying a message across the Danube to General J G Chasteler 
at the risk of his life F qually memorable was his famous ride, 
through the enemy’s lines on the night of the i6th-i7th of October 
1813, to convey to Blucher and Bernadette the wishes of the 
two emperors that they should participate in the battle of 
Leipzig on the following day, at a given time and place In 
May 1815 he was transferred to Ital>, and at the battle of 
Tolentino scattered Murat’s bodyguard by a dashing cavalry 
charge krom September 1815 to 1821 he visited France, 
England, Italy, Greece and the Levant, carefully studying the 
institutions of the countries through which he passed, and every- 
where winning admirers and friends A second — scientific — 
tour with his friend, Baron Miklos Wessel^nyi, taught him much 
about trade and industry, which knowledge he subsequently 
applied to his country’s nteds In 1825, when he went to France 
m the suite of Prince P^ll Esterhdzy, to attend the coronation ' 
of Charles X , the canal du Midi especially attracted his attention 
and suggested to him the idea of regulating the rivers Danube 
and Theiss At the Diet of 1825, when the motion for founding 
a Hungarian academy was made by Pal Nagy, who bitterly 
reproadied the Magyar nobles for so long neglecting their 
mbther-tongue, Sz^chenvi offered to contribute a whole year >5 
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income (60,000 florins) towards it His example was h)llowcd 
by three other magnates, who contributed between them 58,000 
florins more A commission was thereupon appointed to settle 
the details, and on the 18th of August the project received the 
royal assent /jiother of his great projects was the opening 
up of the Danube for trade from Buda to the Black Sea He 
satisfied himself of the practicability of the scheme by a person- 
I ally conducted naval expedition from Pest to Constantinople 
The Palatine Joseph was then won over, and on the 20th of 
June 1833 a Danube Navigation ( ommittee was formed which 
completed its work m ten years Szechenyi was also the first 
to start steamboats on the Theiss, the Danube and the lake of 
Balaton It was now, too, that he published his famous work 
Stadium^ suggesting a whole series of useful and indeed indis- 
pensable reforms (1833), which was followed bv Hunnta (1834), 
which advocated the extension and beautifying of Budapest 
so as to make it the worthy capital of a future great power His 
A heivW ords on Horse-raang, a sport which he did so much to 
introduce and ennoble, appeared in 1839 

All this time Sz 4 chenyi had been following, with some anxiety, 
the political course of Kossuth He smcercly believed that the 
exaggeration and exaltation of the popular editor of the Peiti 
Htilap would cast the nation back into the old evil conditions 
from which it had only just been raised, mainly by Szcchenyi’s 
own extraordinary efforts, and in Kelet nepe^ which is also an 
autobiography, he prophetically hinted at an approaching 
revolution “ Trample on me without ceremony,” he wrote 
to Kossuth on this occasion, “ but for God’s sake don t use the 
nimbus of your popularity to plunge Hungary into chaos ” 
On this very point of reform the nation was already divided into 
two partus though onl} the minority held with Szechcnvi But 
neither this fact nor the gradual loss of his popularity restrained 
Szechenyi, both m the Diet and at county meetings, from 
fulminating conscientiouslv against the exticme demands of 
Kossuth His views at this period are expounded in the 
pamphlet PoUukat programni loredekek (“ Fragments of a 
Political Programme ”) He held the portfolio of w lys and 
communications m the first responsible Magyar administration 
(March 23, 1848) under BAtthyany, but his increasing appre- 
hension of a revolution, with its inevitable corollaries of civil 
war ttnd a rupture with the dynasty, finally affected his mind, 
and on the 5lh of September he was removed to an asylum 
Here he remained for many years, but recovered sufficiently 
10 correspond with his friends anei even to meditate writing 
fresh books In 1859 he published the pamphlet Etn Bltck, 
in which he implored his countrymen to accept the Bach system 
as the best constitution attainable in the circumstances The 
sudden death of his old friend Baron Samuel Josika and the once 
more darkening political horizon led him, in a moment of despair, 
to take his own life (April 8, i860) He richly deserved the 
epithet “ the greatest of the Magyars ” bestowed upon him by 
his political antagonist Kossuth 

Most of his numerous works on political and economical subjects 
have been translated into Cxermaii The best complete ulition 
of his wntmgs has been published, in nine volumes, bv the Hungaiian 
Academy (Pest 1884 i8qb) Sec Life of Szdchenyi, l)v Zsigmond 
Kem6ny (Hung , Pest 1870) , Aurcl Ke^cskemCthv The Last 
Years and Death of Count Szdchenyi (Hung , Pest i8()b) , Menyhert 
Lonyai Count Szdchenyi and his Posthumous Writings (Hung , 
Budajiest 1875), Max Balk “ Der Graf Stephen S/^henyi und 
seme Zcit ’ (m the Oesterrewhische Pevue, Vienna 1867), AntAl 
Zichv Count Szdchenyi as a Pedagogue (Hung , Budapest 187b) , 
Pdl Gyulai Szdchenyi as a Writer (Hung , Budapest 1892), Ant^il 
Zichv Biographical Sketch of Count Stephen Szdchenyi (Hung , 
2 VO Is Budapest 189O-1897) (R N B ) 

SZE-CH*UEN (Four Rivers), a western provmce of China, 
bounded N by Kokonor, Kan-suh and Shen-si, L by Ilu-pch 
and Hu-nan, S by Kwei-chow and Yun-nan, and W by Tibet 
j Estimates of its population vary from 45,000,000 to 68,000,000, 
j estimates of its area from 185,000 to 218,000 sq m It is 
considerably larger than any other province of China, Yun-nan, 
which comes next in size, covermg less than 150,000 sq m 
Sze-cKuen contains twelve prefeclual cities, inclusive of Ch eng- 
tu Fu, the provincial capital The western portion forms part 
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of the mountain-lands of Central Asia and much of it is over 
iO;Ooo ft high, while heights of 16,000 to 19,000 ft occur The 
northern portion is also mountainous, but the east central part 
of Sze-ch'uen consists of a red sandstone table-land (see China, 
i) Towards the north-east end of this plateau, commonly 
known as “ the red basin,” is Ch'eng-tu Fu (pop 450,000- 
500,000 the provincial capital The plain in which the city 
stands is about 70 m long and 30 wide, and is noted for the 
density of its population (about 5,000,000), its wealth, and its 
splendid irrigation works 

The fauna includes bears, yaks, various kinds c^f antelope, 
monkeys and parrots The flora includes magnificent yews, 
a great variety of bamboos, tallow, varnish, soap and wax 
trees, rhododendrons and giant azaleas The ethnological and 
commercial boundaries are sharply defined by the physical 
features The mountain districts are poorly cultivated, and 
are inhabited by or barbarians, who are distinguished 
under the tribal names of Si-fan, Lo-Io and Man-tsze, and 
who maintain a scmi-mdc pendence Tibetans are also scattered 

over the western region and arc numerous m the district of 
Pa-tang Ihe table-land is inhabited by Chinese, and is one 
of the most thriving and populous regions in the empire 
These Chinese exhibit great diversity of type, due in part to 
immigration from other pro\inces m the 17 th century — 
three fourths of the inhabitants having, it is said, been exter- 
minated towards the close of the Ming dynasty 
Through the southern portion of Sze-ch‘uen runs the Yangtsze- 
kiang, which is there navigable throughout the year, while the 
province is traversed bv three large rivers, the Mm-kiang, the 
Fu-sung-ho and the Kialmg-ki mg, all of which take their rise 
in the mountains on its north-west border, and empty into the 
Yangtsze-kiang at bu-chow Fu, Lu Chow and Chung-k‘ing Fu 
respectively A senes of rapids disturb the waters of the 
Yangtszc-kiang between I-ch‘ang and Chung-khng, a distance 
of about 500 m According to the native authorities there 
are 13 big rapids and 72 smaller ones on these waters In 
ordinary circumstances it takes about six weeks to traverse 
the distance In 1898 Mr A Little took a steamer, which had 
been built for the purpose, up the lapids, and since then one or 
more of these boats have ascended them The province is 
intersected by numeious but difficult roads The la-pei-lu 
or great north road, le ids from Cb'c-ng-tu Fu to Peking From 
the same centre there blanch roads to Chung-k'mg Fu, to Pao- 
ning Fu and to Ya-chow hu, while another road connects 
Chung-khng Fu with Kwei-ehow Fu on the Yangtsze-kiang 
and beyond with 1 -ch'ang Fu in Hu-peh From Ya-chow Fu, 
again, start two important roads, one leading into Tibet by way 
of Yung-king, Tsing-kh Hien, Ta-ehien-lu, Li-tang, Pa-tang 
and Chiamdo, and the other to Western Yun-nan via Ts'ing-ki 
Hien, Ning-yuen Fu, and Yeri-yutn Hien to Ta-li Fu trom 
Tx-li Fu this road continues through Momein to Bhamo in 
Burma Another road connects Pa- tang and Li-kiang Fu witn 
la-li Fu, and yet another crosses the southernmost corner of 
the province connecting Tung-ch‘uen Pu in Yun-nan with Ta-li 
Fu in the same province In igio a loan of £6,ooo,<x>o was 
arranged for the construction of a railway from Hankow through 
the provinces of Hu-pch and Sze-ch‘uen to Ch‘eng-tu Fu 
The products of Sze-eh‘uen include silk, tea, nee, sugar, 
hemp, vegetable wax, tobacco, timber and oranges A larger 
quantity of silk is produced m eastern bzc-ch‘uen than in anv 
other province of the empire I^rge quantities are exported 
to Shen-si, Shan-si, Kan-suh, Peking, Yun-nan, Tibet, Kwei- 
chow, Kwang-si, Hu-nan and Hu-peh 

White wax is another v aluable article of the S/e-ch uen trade It is 
m idc exclusively in the department of Kia-ting Fu the chmatc of 
Wax which appears to favour tlie propagation of the disease 
among the insects which is said by the natives to be the cause 
of the pl( ntiful secretion of w ix This belief is borne out bv the fact 
that in the districts where the insects bree<l only a small quantity of 
wax IS produced ind experience has taught the natives the advantage 
of breeding the insects in one distnct and produemg the wax m 
mother The region of Kk n-chaug m the south of tlie province 
Ins iMien found most suitable for breeding puqxoses and it is there 
therefore, on the insect trees, w^hich are evergreens with large and ' 
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pointed ovate leaves that the breeding processes are earned on 
At the end ol Apnl the producers start each with a load of the eggss 
of the insects for the district of Kia ting Fu a )oumey which on 
foot occupies about a fortnight The road between the two dis- 
tricts IS very mountainous and as exposure to the heat of the sun 
would hatch the eggs too rapidly the travellers journey only during 
the night At Kia ting I u the eggs are eagerlv bought up and 
are at once put upon the wax tree Baron von Richthofen thus 
desenbes the subsequent process — 

" When the egg balls are procured they are folded up six or seven 
together m a bog of ^ilm leaf These bags are suspendexl on the 
twigs of the trees This is all the human labour required After 
a few days the insects commence coming out They spread as 
i brownish film over the twigs, but do not touch the leaves The 
Chinese describe them as having neither shape nor head, nor eyes, 
nor feet It is known that the insect is a species ot coccus Gradu- 
ally while the insect is growing the surface oi the twigs becomes 
encrustated with a white substance, this is the wax No care 
whatever is required The insect has no enemv and is not even 
touched by ants In the latter half of August the twigs are cut 
off and l)Oiled in water when the wax rises to tlie surface It is 
then melted and poured into deep pans It cools down to a trans- 
lucent and highly crystalline substance '* 

Tobacco IS grown very generally throughout the province, 
and IS exported in large quantities to Si-fan, Tibet, Yun-nan, 
Hu-nan, and the export to Hankow alone is estimated at 
6^ million lb annually The best is grown m the district 
of P'l Hien, the next qualit> is said to come from Kin-Tang 
Hien, and the third quality from Shih-fang Hien, 11 these 
districts being m the plain of Ch'ing-tu hu Ihc habit, which 
IS unknown in other provincis, of smoking the tobaieo leaves 
rolled up in the shape of cigars obtains largely in Sze-ch'uen 
S«ilt IS also produced m Sze-ch uen in large quantities from brine, 
which IS raised from wells Tszc-liu-tsing, m Tsze Chow, 
\\ u-lung-kiao, near Kia-ting Fu, Pao-ning hu, and T'ung- 
ch'iien Eu, arc th( districts where the wells arc most abundant 
The brine is raised from the well with long bamboo tubes and 
bamboo ropes, and is then led to large pans lor evaporation 
In the district of Tsze-Iiu-t'^mg petroleum is struck at a depth 
of from 1 800 to 2000 ft , and is used for evaporiting the bnne 
Coal, iron and copper arc found in many parts The only coal 
worked IS of an mfenor quality, and the iron is smelted with 
wood alone Ning-yucn Fu is the principal district from which 
the copper is produced Wheat, barley, beans, rice, Indian 
coin, potatoes, &c , are among the other products of Sze-c.h'uen 

Chung-K'mg Eu (pop about 600,000) is the principal treaty 
port It imports textiles, aniline elves, metals, soap, petroleum 
&c , and exports silk, wax, tobacco, sugar, oil, musk, medicinal 
plants, &c By the terms of the Mackay Treaty, signed at 
Shanghai m 1902, the port of Wan Hien (pop 140,000), which 
IS situated on the \angtsze-kiang, 200 m below Chung-K'mg 
Eu, was opened to trade in 1905 Both Protestant and Roman 
Catholic missions are at work m the province, the Protestants 
opening their first mission station, at Chung-K'irg, in 1877 

See L Richard c omprthensive Geography of ihc Chinese Empire, 
pp 104-119 and the authorities tntic cited (Shanj^hai 1908), also 

The l^ovmce of Szc chuen " in The Chinese Pmpire (M Broom- 
hall ed , London, 1907), and Colonel C C Alinifold Recent 
Explorxtion an<l Economic Development in Central and Western 
China in Gcog Journ (1904) \ol xxiii 

SZEGED (Ger , Szegedtn), the capital of the county of Csongrad 
in Hungary, 118 m SE ol Budapest by rail Pop (1900), 
100,270 It IS situ itcd on both banks of the Theiss just below 
the confluence of the Maros, and contains the inner town and 
four suburbs It is the second town m Hungar) as regards 
population, and since the disastrous inundation of the Theiss 
on the night of the nth of March 1879, which almost completely 
destroyed it, Szeged has been rebuilt It is now one ol the 
handsomest towns of Hungary, and has sevcial large squares, 
broad avenues, boulev^ards and man)' pahtial buildings It 
has also been enciicled with a strong dam in order tn protect 
It from floods Among the principal buildings are a Franascan 
convent, with a nch library and an interesting collection of 
antiquities and ecclesiastical objeits a Piarist and a Minonte 
convent, a handsome new town hall and a natural history 
and histoncal museum, to which is attached a public library 
Szeged is the chief seat of the manufacture of paprica, a kind of 
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red pepper largely used m Hungary, and of a pastry called 
iarhonya, and has factories of soap, leather, boots, saw-mills 
and distilleries Szeged is the centre of the commerce and in- 
dustry of the great Hungarian Alfold, being an important railway 
junction and the principal port on the Theiss 

Smee the 15th century Szeged has been one of the most 
prominent (ities m Hungary From 1541 till 1686 it was in 
possession of the lurks, who fortified it It is also notorious 
for Its many witchcraft trials In 1848 it sent strong detach- 
ments to the national Hungarian army In July 1849 the seat 
of the government was transferred hither for a short time 

SZEKESF£HERVAR (Ger iituhlweissenburg, Lat Alba Regalts 
or Alba Regta), a towh of Hungary, capital of the county of 
Fcjcr, 41 m SW of Budapest by rail Pop (1900), 30,451 
It is situated in a marshy plain and is a well-built and prosperous 
town Szekesfehervar is the scat of a Roman Catholic bishopric, 
one of the oldest in the country, and was formerly a town of 
great import incc, being the coronation and burial-place of the 
Hungaruin kings from the loth to the i6th ctntury Amongst 
its prmeipil buildings are the cathedral, the episcopal palaic, 
several conyents, of which the most notewo^'thy is the Jesuit 
con\ent, now a Cistercian secondary school with a handsome 
church, and the county hall The town carries on a brisk trade 
in wini , Iruit and horses, and is one of the principal centres of 
horse-breeding in Hungary Szckesfchcryar is one of the 
oldest towns of Hungary, in which St Stephen, the first king 
of Hungary, built a church, which served as the coronation 
church for the Hungarian kingsj In the same church some 
fifteen kings were buried In 1543 it fell into the hands of the 
Turks, under whom it remimcd until 1686 Before evacu it- 
ing It, the Turks plundered the tombs of the kings, destroyed 
the old church and several other buildings, and burnt the 
archive ^ Several sarcophagi of the kings, and the foundations 
of the old church, have been found by excavation beneath 
the cathedral 

SZEKLERS, or SzhKEL^ (^zekely, I^it Sicuh), a Pirmo-Ugri n 
people of Transylvanu, akin to the Magyars They form a 
eompirt mass of rathtr more than 450,000, extending from 
near Kronstadt on the south to Miros-Vasaihely and Gyergo 
St Miklos on the north Their origin is unknown and has been 
the subject of much learned debate Their own ancient tradi- 
tion affirms their descent from Attila s Huns According to 
Procopius {De bello gothicn, iv 18) 3000 Huns entered Transyl- 
vania / e thcMagv \r Erdelv) their defeat “calling 

themselves, not Hungarians, but Zikul,” and the Szeklcrs weie 
the descendants of the Huns who^ stayed in Transylvania till 
the return of their kirismtn under Arpad, the anonymous scribe 
of King Bela speaks of them as “ formerly Attila’s folk ’’ Von 
Rtthv {Urjg Rev vii 812) suggests Ihit they were originally 
a band of Black Ugnans who sought refuge m Transylvania 
after their dtfeit by the Pcchenegs Timon, however {Magyar 
Alkotmdny es JogtorUnet, p 75), points out that their language 
proves that their sepaiation from the mam Mag>ar stock must 
iiave taken place after the Magyar tongue bad been fully deve- 
loped ^see also Hunfahy, Magyarorszag Ethnographiajay 206)4 
According to another theory they were Magyars transplanted 
by bt Ladislaus to Trmsl>vania in order to form a permanent 
frontier guard Some such origin would, indeed, seem to be 
implied by the name Szckel, if this be derived, as Czetneli 
surmises (“Die Szeklerfrage,” Ung Rev i 411-428), from 
szekf seat, i e an administrative district (cf the of the 
Transylvanian Saxons), tjzekely would thus mean simply 
“ frontier-guards ’ 

SZIGLIGETI, EDE (1814-1878), Hungarian dramatist, whose 
original name was Jozsef Szathmary, was born at Nagyvarad- 
Olaszi, on the 8th of March 1814 His parents would have 
made him a priest, he w mttd to be a great doctor, finally he 
entered the office of an engineer But his heart was already 
devoted to the drama and, on the 15th of August 1834, despite 
the prohibition of his tyrannical father, he actually appeared 
upon the stage at Budapest4 His father thereupon forbade 


him to bear his name in future, and the younger Szathmary 
henceforth adopted instead the name of Ede Szigligcti, the 
hero of one of Sandor Kisfaludy’s romances He supportce 
himself for the next few years precariously enough, earning a‘ 
he did little more than twelve nc^rins a month, but at the same 
time he sedulously devoted himself to the theatre and sketchcc 
several plays, which differed so completely from the “ original ’ 
plays then in vogue {The Played-out Tnck actually appeared 
upon the boards) that they attracted the attention of such 
connoisseurs as Vorosmarty and Bajza, who warmly cnc ouraged 
the young writer In 1840 the newly founded Hungarian 
Academy crowned his five-act drama Rosa, the title-role ol 
which was brilliantly acted by Rosa Laborfalvy, the great actress^ 
who subsequently married Maurus Jokai Szighgcti was now 
a celebrity In 1840 he was elected a member of the Academy 
and in 1845 a member of the Kisfaludy Society He was now 
the leading Hungarian dramatist Three of his plays v/erc 
crowned by the National Theatre and sixteen by the Academy 
His verdict on all dramatic subjects was for years regarded as 
final, and he was the mentor of all the rising young dramatists 
of the ^sixties During the half-ccntury of his dramatic careei 
S/ighgeti wrote no fewer than a hundred original pieces, all of 
them remarkable for the inexhaustible ingenuity of their plots, 
their up-to-date technique and the consummate skill with which 
the author used striking and unexpected effects to produce 
his denoutmeni He wrote, perhaps, no work of genius, but he 
amused and enthralled the Magyar pla> going public fur a 
generation and a half SzigligetTs most successful tragedies 
were Gniii (1844), Paul Beldt (1856), Light's Shadou)s (1865), 
Slru€mee{i2>^i), Valeria and The Pretender {M2>) His tragedies, 
as a rule, lack pathos and sublimity Much more remarkable 
are his comedies He is a perfect master of the art of wca\ mg 
complications, and he prefers to select his subjects from the 
daily life of the upper and upper-middle classes The best of 
these comedies are Ihe Three C ommands of Matrimony (1850) 
Tuneful Stevey (1855), Mamma (1857), The Reign of Woman 
(1862), and especially the farce Young Lilly (1849) He also 
translated Goethe’s Egmont and Shakespeare’s Richard 111 , 
and WTOte a dramaturgical work entitled The Drama and its 
Varteties4 A few of his plays have appeared m German, 

See Kakodc^iy hdward Ssigligeti s Life and Works , 

Prosbbiug, 1901) , JUl Gyulai, Memorial Speeches (Hung , Buda- 
pcht, 1879 an<l 1890) (R N B) 

SZOMBATHELY (Ger Steinamanger), the capital of the 
Hungarian county of Vas, 162 m W of Budapest bv rail 
Pop (1900), 23,309 It IS the seat of a Roman Catholic bishop, 
and possesses a beautiful cathedral (1797-1821) with two towers, 
180 ft high Other buildings are the episc opal palace, to which 
IS attached a museum of Roman antiquities, the county hall, 
the convent of the Dominicans, and the seminary for Roman 
Catholic priests Szombathely is an important railway and 
industrial centre, and has a state railway workshop, manu- 
factories for agrieultuial machinery, foundries and stc irn mills 

About 5 m soutli of Szombathely lies the small village of Jaik, 
with a Dominican convent from the nth century, which has 
a remarkably bciutiful church, one of the best specimens of 
Romanesque architecture in the country About 16 m b> rail 
south of the town is Kormend (pop 6171), with a beautiful 
castle belonging to Count Bathyanyi About 16 m by rail, 
west of Kormend is the small town of bzent Gotthard (pop 
2055, mostlv Germans), with a Cistercian abbey, founded bv 
King Bela III m 1183, where General Montccueculi gamed a 
decisive victory over the Turks in 1664 

Szombathely occupies the site of the Roman town Sabarta 
(Havana), which was he capital of Pannonia Here in ad 193 
Scptimius Severus was proclaimed emperor by his legions 
Many remains from the Roman period have been excavated 
such as traces of an amphitheatre, a triumphal arch, the old 
fortifications, an aqueduct, &c The remains are preserved partly 
in the museum at Budapest, and partly in the municipal museum. 
Tlie bishopric was created m 1777^ 
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T the last letter in the Semitic alphabet, where, however, 
Its form in the earliest inscriptions is that of a St 
Andrew’s C ross X In both Greek and Latin, however, 
although the upright and cross stroke are frequently not 
>v.actly at right angles and the upright often projects beyond the 
I OSS stroke, the forms approach more nearly to the modem than 
) the Semitic shape 1 he name 2 dw was taken over in the Greek 
The sound was that of the unvoiced dental stop The 
nglish /, however, is not dental but alveolar, being pronounced, 
s d also, not by putting the tongue against the teeth but against 
icir sockets This difference is marked m the phonetic 
ifferentiation of the dental and the alveolar t by writing them 
‘spectively t and t The alveolar sound is frequent also in 
le languages of India, which possess both this and the dental 
)und The Indian G however, is probably produced still farther 
om the teeth than is the English sound In the middle of 
ords when t precedes a palatal sound like t (y) which is not 
dlabie, it coalesces with it into the sound of sh as m position y 
'ilum, &c The change to a sibilant m these cases took place 
i late Latin, but in Middle English the i followmg the t was 
ill pronouni ed as a separate syllable A later change is that 
hieh IS seen in the pronunciation of nature as neit^3 This 
ises from the pronunciation of u as yu, and dots not affect 
le English dialects which have not thus modified the u sound 
imilar changes had taken place in some of the local dialects 
[ Italy before the Christian era At the end of words the 
nglish I IS really aspirated, a breath being audible after the / 

1 words like bit, hit, pit This is the sound that in ancient 
reek was represented by In medieval and modern Greek 
iwcvcr, this has become the unvoiced sound represented m 
nglish by th in thiUy thick, pith Though represented in 
nglish by two symbols this is a single sound, which may be 
ther interdental or, as frecjuently in English, produced “ by 
3eping the tongue loosely behind the upper front teeth, so that 
K breath escapes partly between the tongue and the teeth 
id partly, if the teeth arc not very closely set, through the 
itcrsticcs between them ” (Jespersen) In English th repre- 
nts both the unvoiced sound h as in thin, &e , and the vok ed 
)und h, which is found initially onl) m pronominal words 
kc this, that, there, then, IhobC, is commonest medially as in 
ither, bother, ^mother, either, and is found also finally in words 
ke with (the preposition), both Early English used ]> and 
indiscriminately for both voiced and unvoiced sounds, in 
[iddle English disappeared and h was gradually assimilated 
i form to y, which is often found for it in early printing It 
, however, to be regretted that English has not kept the old 
>^mbols for sounds which arc very characteristic of the language 
1 modern Greek the ancient 6 (d) has become the voiced spirant 
'»), though It IS still written S Hence to represent D, Greek 
as now to resort to the clumsy device of writing NT instead 

(P Gi) 

TAAFFE, EDUARD FRANZ JOSEPH VON, Count [nth 
hscount Taaffe and Baron of Ballymote, in the peerage of 
reland] (1833-1895), Austrian statesman, was born at Vienna 
n 24th February 1833 He was the second son of Count 
lUdwig Patrick Taaffe (1791-1855), a distinguished public man 
rho was minister of justice m 1848 and president of the court 
f appeal As a child Taaffe was one of the chosen companions 
f the voung archduke, afterwards emperor, Francis Joseph 
n 1852 he entered the public service , in 1867 he was Statthaltcr 
f Upper Austria, and the emperor offered him the post of 
iinister of the interior in Beust’s administration In June 
lC became vice-president of the mmistrv, and at the end of 
he year he entered the first ministry of the newly organized 
Austrian portion of the monarchy For the next three years 
le took a very important part in the confused political changes, 
nd probably more than any other politician represented the 
Irishes of the emperor He had entered the ministry as a 


German Liberal, but he soon took an intermediate position 
between the Liberal majority of the Berger ministry and the 
party whuh desired a federahstic amendment of the constitu- 
tion and which was strongly supported at court h rom 
September 1868 to January 1870, after the retirement of Auer- 
sperg, he was president of the cabinet In 1870 the government 
broke up on the question of the revision of the constitution 
Taaffe with Potocki and Berger wished to make some concessions 
to the Federalists , the Liberal majoiity wished to preserve 
undiminished the authority of the Reichsrath The two parties 
presented memoranda to the emperor, each defending their 
view, and offering their resignation after some hesitation the 
emperor accepted the policy of the majority, and Taaffe with 
his friends resigned Fhe Liberals, however, failed to carry on 
the government, as the representativ es of most of the territories 
refused to appear in the Reichsrath they resigned, and in 
the month of April Potocki and Taatfe returned to office ITic 
latter failed, hoN\cvcr, in the attempt to come to some under- 
standing with the Czechs, and in their turn had to make way 
for the Clerical and Federalist cabinet of Hohenwart Taaffe 
now became Statthaltcr of lirol, but once more on the break- 
down of the Liberal government in 1879 he was called to office 
At first he attempted to carr) on the government without 
change of principles, but he soon found it necessary to come 
to an understanding with the Feudal and federal parties, and 
he was responsible for the conduct of the negotiations which 
in the elections of this year gave a majontv to the different 
groups of the National and Clerical opposition In July he 
became minister president at first he still continued to govern 
with the Liberals, but this was soon made impossible, and he 
was obliged to turn for support to the Conservatives It was 
his great achievement that he persuaded the Czechs to abandon 
the policy of abstention and to take part in the parliament 
It was on the support of them, the Poles, and the Clericals that 
his majority depended His avowed intention was to unite 
the nationalities of Austria Germans and Slaves were, as he 
said, equally integral parts of Austria , neither must be 
oppressed , both must unite to form an Austrian parliament 
Notwithstanding the growing opposition of the German Liberals, 
who refused to accept the equality of the nationalities, he 
kept his position for thirteen years Not a great creative 
statesman, he had singular capacity for managmg men , a 
very poor orator, he had m private intercourse an urbanity and 
quickness of humour which showed his Irish ancestry For 
the history of his administration sec Austria-Hungary, 
History (Sec II “ Austria Proper ”) Beneath an apparent 
cynicism and frivolity Taaffe hid a strong feeling of patriotism 
to his country and loyalty to the emperor It was no small 
service to both that for so long, during very critical years in 
European history, he maintained harmony between the two 
parts of the monarchy and preserved constitutional government 
in Austria fhe necessities of the parliamentary situation 
compelled him sometimes to go farther m meeting the demands 
of the Conservatives and Czechs than he would probably have 
wished, but he was essentially^ an opportunist in no way a 
party man, he recognized that the government must be carried 
on, and he cared little by the aid of what party the necessary 
majority was maintained In 1893 he was defeated on a propose 
for the revision of the franchise, and resigned He retired into 
private life, and died two years later at his country residence 
Ellerschau, m Bohemia, on 29th November 1895 

By the death of his cider brother Charles (1823-187^), a colonel 
m the Austrian irmy laaffe succeeded to the Austrian and Irish 
titles He married in 1862 Countess Irma Tsaky, by whom he 
left four daughters and one son Henry The family history 
presents points of unusual interest From the 13th century the 
Taaffes had been one of the leading families in the north of Ireland 
In 1628 Sir John Taaffe was raised to the peerage as Baron Bally 
mote and Viscount Taaffe of ( orven He left fifteen children, of 

XXVI II 



TAAL— TABARIN 


whom tlu ekkst Theobald took a prominent part in the C ivil 
War accompimed Charles II m exile and on the Restoration 
was created earl of Carlingford He was sent on missions to the 
duke of Lorraint and to the emptror by which was established 
the connexion of his family with tlu house ot Habsburj» and 
Lorrame, which has continued to this day Ills eldest son wai> 
killed in the liirkish wars He was succeeded in the title by his 
second son Nicholas who had served in the Spanish wars and 
was killed at the Boyne Ihe next brother, Trancis the third 
earl was one of the most celebrated intn of his time he was 
brought up at Olmutz at the imperial court and in the service 
of Duke Charles of Lorrame whose most intimate fnend he became 
He rose to the highest rank m the Austrian army, having greatly 
distinguished himself at the suge of Vienna and in the other 
lurkish campaigns, and was a member of the Order of the Golden 
hleece He was sent on many imjiortant diplomatic missions and 
at the end of his life was chancellor and chief niinister to the duke 
of I orraine Notwithstanding the Jacobite connexions of his 
family his title to the earldom of Carlmgford was confirmed by 
William III , and the attainder and forfeiture of the estates incurred 
by his brother was repealed This favour he owed to his position 
at the court of the emperor William’s most important ally On 
his death the title and estates went to his ntphew Theobald whose 
father had fallen dunng the siege of Derry and who himself had 
served with distinction in the Austrian irmy On his deith the 
title of earl of Carlmgford became extinct , both the Austrian and 
Irish estates os well as the Irish viscountcy went to a cousin 
Nicholas (1^77-1769) Like so many of his family he was brought 
up m Lorrame and passed into the \ustrian army he fought in 
the Silesian war rose to be held marshal and w is made a count 
of the Lmpire His Irish estates were however el iinied under 
the Act of 170^ b> a Protestant heir a lawsuit followed which 
was ended by a compromise embodied m a privite ict of paiha 
ment by which the estates were sold and one third of the value 
given to him With the money he acquired the castle of Eller 
sehdu in Bohemia, he hid also inherited other property in the 
\ustrian dominions He was naturalized in Bohemia and left on 
record that the reason for this stqi was that he did not wish his 
desctndants to be exposetl to the temptation of becoming Pro- 
testants so as to avoid the operation of the penal laws His great- 
grandson was the father of the subject of this article A Com- 
mittee of Pnvileges of the House of Lords m i860 recognized the 
right of the family to hold the Irish title 

See Wurzbach Dtographische^ Lexicon Oestcrreichs Memoirs of 
the hamtly of Taaffe (Vienna 18^6) privately printed article 
in the Cunit mporarv Review (1893) by E B Lanin Ihe Prague 
Pohtik published m December 1904 contains some interesting coire- 
spondence collected from Taafle’s papers (J W Hl ) 

TAAL, a town of the province of Batangas, Luzon, Philippine 
Islands, on the Pansipit river, opposite Lemery, with which 
It IS connected by a bridge, and about 50 m S of Manila 
Pop of the municipality (1903) 17,525 laal is built, chiefly 
of stone, on the summit and terrac cd slopes of a hill overlooking 
the Gulf of Balayan into which the Pansipit river flows It 
has a cool and healthy climate, is an important military station, 
and a port for coastwise vessels Extensive agricultural lands 
m the vicinity produce rice, Indian corn, sugar cane, pepper, 
cacao, and cotton, but the great coffee plantations which were 
formerly to be seen in its vicinity have been destroyed by 
insects The inhabitants are also engaged m raisuig horses 
and cattle, in fishing, and in carrying on a considerable trade 
m cotton goods, sugar, coffee, &c Foal is the onl> town in 
the Philippines where effective efforts have been made to exclude 
the Chinese The hostility of the mhabitants toward them was 
such that none succeeded m establishing a residcni e here until 
the latter days of the revolution against the American govern- 
ment The town was founded in 1754 after the destruction by 
laal volcano of an old town of the same name on Lake Taal 
The language is Tagalog 

TABACO, a town and port ol entry of the province of Albay, 
Luzon, Philippine Islands on labaco bav, about 20 m N 
of the town of Albay Pop (1903) 21,946 'Fhe men of 
Tabaco are largely engaged in the cultivation of hemp , the 
women in weaving cloth, baskets and mats The town has a 
deep and well-protected harbour, and its shipping is extensive 
The language s Bicol 

TABARI), a short coat, either sleeveless, or with short sleeves 
or shoulder pieces, emblazoned on the front and hack with 
the arms of the sovereign, and worn, as their distinctive gar- 
ment, by heralds and pursuivants A similar garment with 
short sleeves or without sleeves was worn m the middle ages 


by knights over then armour, and was also emblazoned with 
their arms or worn plain Ihe name was also given m earlier 
da)s to a much humbler similar garment of rough frieze worn 
by peasants , the ploughman wears a “ tabard ” in the Prologue 
to the Canterbury Tales Similarly at Queen’s College, Oxford, 
the scholars on the foundation were called “ tabarders,” from 
the tabard, obviously not an emblazoned garment, whuh they 
wore Ihe word itself appears in Fr tabard or tahartj Ac , 
Ital tabarro, Ger taphart, Med Lat tabbardm, tabardium, &c 
It IS of doubtful origin, but has usuall> been connected with 
“ tippet,” tapestry,” from Lat tapete, hangings, painted 
cloths , Gr raiTT^s, carpet 

TABARI [Abu Jafar Mahommed ibn Jarir ut-Tabari] (838- 
923), Arabian historian and theologian, was born at Amol 
in labanstan (south of the Caspian), and studied at Rei (Rai), 
Bagdad, and m Syria and Egypt Cast upon his own resources 
after his father’s death, he was reduced to great poverty until 
he was appointed tutor to the son of the vizicr ‘Ubaidallah ihn 
Yahya He afterwards journeyed to Egypt, but soon returned 
to Bagdad, where he remained as a teacher of tradition and 
law until his death His life was simple and dignified, and 
characterized by extreme diligence He is said to have often 
refused valuable gifts A Shaft ite in law he claimed the right 
to criticize all schools, and ended by establishing a school of 
his own, in which, however, he incurred the violent wrath of 
the Han halites 

Ills works are not numerous, but two of them arc very exten- 
sive The one is the Tafikh nr-Riisul wal Mulnk (Histoiy of the 
Prophets and Kings), gent r illy known as the Annals (cl Arahia 
Literature, “ History ”) This is a history from the Creation to 
A D 015 and IS renowned for its detail and accuracy It has been 
published under the editorship of M J dc Goeje in tlircc senes 
comprising thirteen volumes, with two extra volumes eontaiiiing 
indicts introduction and glossary (Leiden 1879-1001) A Persian 
digest of this work, mule in 963 by tlu bamanid vizier d-Bal imi 
his been translated into brtneh by II Zotenberg (vols 1 iv Pans 
1867-1874) A lurkisli translation of this was published at Con 
stantinople (1844) His second great work w is the comment 11 y 
on the Koran which wis marked by tlie same fullness of detail as 
the Annals I he size of the work and the independence of judg- 
ment in it seem to have jirevcnted it from having a large circula 
tion but scholirs such as Baghawl and buyuti used it largely It 
has been published m thirty vols (with extra index volume) at 
( airo^ 1902-1903 An account of it with brief extracts has been 
given by O Loth in the Zextschnft der Deutschen Morgcnlanihschtn 
Gtselhchaft, vol xxxv (1881), pp 588-628 Persian and lurkisli 
tr iiislations of the commentary exist in manuscript A third gre it 
work was jirojected by Fabaii This was to be on the traditions of 
the Companions jIc of Mahomet It was not however completed 
Other smaller works are mentioned in the hihrist, pj) 234-2 3 5 

((x W 1 ) 

TABARIN (Fr tabard^ Ital iabarrmo, a small cloak), the 
name assumed by Jean Salomon {c 1584-1633), a Parisian 
street charlatan, who amused his audiences in the Plat e Dauphine 
by farcical dialogue with his partner Mondor (Phillippe Girard), 
with whom he reaped a golden harvest by the sale of quack 
medicines A contemporary portrait shows him in the dress 
of a clown, but with a moustache and pointed beard, carrying 
a wooden sword and wearing a soft grey felt hat capable ot 
assuming countless amusing shapes in his deft fingeis His 
regular evening antics were varied by more elaborate weekly 
performances in whuh others appeared, notably his wife In 
these he took the part of a fat old fool, but his jokes, while 
usually coarse, were frequently clever, and his extemporized 
speeches were full of originality He is said to have influ- 
enced both Molicre and La Fontaine The latter praises him, 
and he is also well spoken of by Boileau and Voltaire 
He retired about 1628, and died on the i6th of August 1633 
Numerous farces and dialogues, partly or wholly his, or in 
his repertoire^ were credited to him, and long series of cheap 
leaflets purporting to be his complete works began to appear 
as early as 1622 Two rival editions, in two volumes and 
one volume respectively, were published as late as 1858 Ihe 
word Tahanny spelt with a capital, has been adopted into the 
French language to designate the comic performer of a street 
booth 
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TABASCO, a state of Mexico, bounded N by the Gulf of 
[exico, E by the state of Campeche and Guatemala, S by 
iuatcmala and Chiapas, and W by Vera Cruz Area 10,072 
I m Pop (1900) 1 59,834 The surface is generally low and 
at, largely covered with lagoons, watercourses and swamps In 
le S and S E there is an area belonging to the rough higher 
irmation of Chiapas Dense forests cover the whole region, 
nd there are valuable fine woods and dye-woods Ihere are 
veral large lagoons on the coast, two of which are called 
ant’ Ana and Tupileo bays Two large rivers, the Grijalva 
ad Usumaemta, traverse its territory 1 he (jrijalva, also called 
abasco, the upper course of which is known as the Chiapas, 
as its most distant sources in western Guatemala and flows 
W a( ross Chiapas to the frontier of Oaxaca, thence N to 
le frontier of Tabasco, and thence N F to the coast , it is 
avigable for 93 m The Usumac inta likewise h is its sources m 
estern Guatemala It forms the boundary between Guatemala 
ad Chiapas until the frontier of Tabasco is reached, where 
s N W course turns to the N and then N W to a junction 
ith the Grijalva — the two rivers having a common outlet 
he Usumaemta, including its head streams, is about *500 m 
ing , excluding them about 330 m long , for about 270 m 
IS navigable, lor about 180 m for large steamers There are 

0 railways and no good roads, and these rivers and the navigable 
unnils of the Cuxcuchopa, Soledad, Cocohital, lular, and 
ortugucro, are the prmcipal practical thoroughfares in the state 
he capitil IS San Juan Bautisti (pop , 1900, 10,548), formerly 
died Villa Hermosa, on the Cjrijalva river, about 70 m above 
s mouth Ihe next most important town is Trontera (pop , 
^95 j 6794), a port 3 m within the mouth of the Grijalva 

TABERNACLE (Lat tabernac uluin , a hut, tent), specifically 
le name given m the English Bible to the portable sanctuary 
hich, according to the priestly sources of the Pentateuch, was 
ected by Moses in the wilderness as the place of worship of 
le Hebrew tribes (Exodus x\v ff ) 

(i) The Tabernacle and ih Furniture — The tabernacle proper 
represented as standing within a rectangular area, measuring 
DO cubits by 50, approximately 150 feet by 75, which formed 
1C centre of the camp m the wilderruss Ibis area, termed 
le court of the tabernacle,” was knted off from the rest of 
le encampment by a scrus of curtains suspended from 100 
illars standing at intervals of 5 cubits, and lay cast and west 
ith its entranc e on the eastern side Of the two squares, each 
leasurmg 50 cubits by 50, into which the court may be divided, 
le more easterly was that m which the worshippers assembled 

1 the centre of this sejuare stood the altar of bumt-offermg, 
hollow chest of acacia wood overlaid with bronze Ihe 

ibernacle itself also stood erst and west, with its entrance 
iwards the cast, on the edge of the second square Ihe essential 
irt of the structure, to which everything else was subsidiary, 
as that termed m the original the mnhkdnj % e dwelling 
tng Vers tabernacle, but see Exod xxv 9, Rev Vers margin) 
was formed of ten curtains, m two sets of five, of the finest 
nen with inwoven coloured figures of cherubim, the whole 
lakmg an artistic covering measurmg 40 cubits by 28 Instead 
[ being suspended on poles after the manner of an ordinary 
nt, the curtains of the dwelling were spread over a scries 
[ open frames of acacia wood overlaid with gold, each to cubits 
i height by i i in breadth ^ 1 hese frames, 48 in all, were so 

rranged as to form the southern, western and northern sides 
f a rectangular structure, 30 cubits in length and 10 cubits in 
readth and height Over the frames, as has been said, were 
trown the two sets of tapestry curtains above desenbed, while 
le eastern end, fonnmg the entrance, was closed by a special 
ortiere suspended from five pillars The dwelling was divided 
ito two parts by a second hanging, the “veil,” 10 cubits from 
le western end These two parts were termed respectively 

’ For the philological and other arguments in favour of open 
ames in pi ict, of the traditional solid be ims — the boards " of 
le r nglish version —as supports of the curtains see the writer’s 
rticlc " Tabernacle ” in Hastings’s Diet of the Bible, iv 6^9 f , 
nth illustrative (liagrams 
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the holy place, and the most holy place or “ holy of holies ” 
Within the latter stood, in solitary majesty, the ark of God, 
in which were deposited the two stone tables of the decalogue 
or “ testimony ” On the ark lay a solid slab of the finest gold, 
the propitiatory or mercy-seat, from which rose the figures of 
two golden cherubim Ihc propitiatory with its over-archmg 
cherubim formed the innermost shrine of the wilderness 
sanctuary, the earthly throne of the (lod of heaven 

The furniture of the holy place consisted of the table of shew 
bread, the altar of incense— both, like the ark, of acacia wood 
overlaid with gold — and the golden “ candlestick,” the latter m 
reality a seven-branched lamp-stand As a protection the delicate 
and artistic curtains of the d^\ellmg were covered by two similar 
sets of goats’-hair curtains, which together measured 44 cubits by 
30, these, in their turn, \Mrt protected by a double covering, 
the one of rams’ skins dyed red, the other made of the skins 
of a Red Sea mammal, probably the dugong (Exod xxvi 14) 

(2) The Religious Significance of the Tabernacle — Ihe aim 
of the priestly school, to whom wc owe the conception of the 
tabernacle as above described, was to provide a sanctuary 
and a ritual worthy of the higher conceptions of the Deity, 
which had grown up as the fruit of the discipline of the exile 
Ihc ideal relation of Jehovah (Yahweh) to the theocratic com- 
munity of Israel had already been dcsiribed by Ezekiel in the 
words “my dwelling shall be with them, and I will be their 
God, and they shall be my people ” (xxxvii 27) I hat this was 
the religious ideal in the mind of the author of Exodus xxv ff 
IS evident from the tharai tiristic name whuh be gives to the 
essential part of the tabernacle, the dwelling above, and cf 
Exod xxv 8) All the arrangements of the camp and of the 
tiibernadc arc intended to secure the presence of a holy God in 
the midst of a holy people Ihe thought of the almost un- 
approachable holiness of the Deity underlies not only the grada- 
tion of the parts of the tabernacle — court, holy place and holy 
of holies being eai h marked by an ascending degree of sane tity — 
but also the careful gradation of the materials employed in its 
construction In the proportion and symmetry, which are 
strongly marked features of the tabernacle, we may further 
trace the earnest endcivoiir to reflect the harmony and perfec- 
tion of the Deity whose glory filled the dwelling (Exod xl 34) 

(3) As regarcls the historicity of this elaborate sanctuary 
modern historical criticism has pronounced a negative judgment 
Ihis verdict is based not so much on the manv diffieulties pre- 
sented by the nairative itself, or suggested by the unexpected 
wealth of material and artistic skill, as on the impossibility of 
reconciling the picture of the tabernacle and its worship, which 
is found in the middle books of the Pentateuch, with the religious 
history of Isr lel is reflec ted in the older historical books I here 
IS absolutely no place for the tabernacle of the Priests’ Code in 
the history of the worship of the Hebrews before the exile 
It cannot be reconciled with the account of the historical 
“tent of meeting” (Auth Vers tabernacle of the < cmgregation) 
of the oldest Pentateuch souiccs in any particular except the 
common designation, and in the later history of the ark, whether 
at Shiloh or at Jcrus<ilem, the older records of Samuel and Kmgs 
are silent as to the tabernacle 

Ihe sections of the Pentateuch devoted to the tabernacle and 
its worship, therefore, are not to be treated as history but as 
the expression of a religious ideal Building on the traditions 
of the simple Mosaic “ tent of meeting ” (Exodus xxxiii 7 ff 
and elsewhere), and believing that the temple of Solomon was 
Its replica on a larger scale and in more solid materials, the 
priestly idealists followed the example of Ezekiel, and elaborated 
an ideal sanctuary to serve as the model for the worship of the 
theocratic communitv of the future “ Let them make me a 
sanctuarv, that 1 may dwell among them ” (Exod xxv 8) 

Sec “ Tabernacle ” m Hastings’s Dtctionarv of the Bible vol iv 
with which may be compared the corresponding articles m Cheyne 
and Black's FncMl Btbhca by Ben/inger and in the Jewish 
ilopi dm by Komg Ihe vuws of the hrst named article 
summarised above as to the framework of the Tabernacle have 
been adopted and reinforced by ^ H M Neile m his Commentary 
on The Book of Exodus (1908) pp Ixxm ff (A R S K ) 



TABERNACLE— TABERNACLES, FEAST OF 


TABERNACLE, as a general term m architecture, a species 
of niche or recess in which an image may be placed In Norman 
work there are but few remains, and these generally over door- 
ways They are shallow and comparatively plain, and the 
figures are often only in low relief, and not detached statues 
In Early English work the) are deeper, and instead of simple 
arches there is often a canopy over the figure, which was placed 
on a srn ill low pedestal Later in the st)le the he ids of the 
tabernacles became cusped, either as trefoils or cinquefoils, 
and they arc often placed in pairs side by side, or in ranges 
as at Wells cathedral Decorated tabernacles are still deeper 
and more ornamented, the heads are sometimes richl) cusped 
and surmounted with crockeUd gables, as at York, or with 
projecting canopies, ver\ much like the arcade at Lichfield 
In this case the under side of the canopy is can ed to unit itc 
groined ribs and the figures stand cither on high pedestals, or on 
corbels Perpi nthcular tabernacles possess much the same 
features, but the work is general!) more elaborate (see Corbft, 
Canopy, Nichf, &c ) The word tabernacle is also often used 
for the receptacle for rclus, v/hich was often made in the form 
of a small house or church (see Siirinl) The term “ tabernacle 
work ” IS gi\cn, in architecture, to the richly sculptured tracery, 
similar to that employed on the upper part of a tabernacle, 
decorated with canopied niches which contain statues The 
Eleanor crosses in England are enriched with tabernacle work 
over the niches, as also the chapels of Bishops Nicholas West 
(1461-15^3), and John Alcock (1430-1500) in Ely cathedral, 
both dating from the beginning of the 16th century 

TABERNACLES, FEAST OF, the autumn festival of the 
Israelites, beginning on the isth of Iishri and celebrated b) 
residing for the seven succeeding days m rustic booths (Hcb 
t^ukkothy m the Vulgate Taheinacula, whenie the English name 
of the feast) Among the Hebn^ws it was ihc third and chief 
of the three annual pilgrimage festivals connected respectively 
w ith the harvesting of the barley (Passov er), of w heat (Pentecost), 
and of the vine (Fabcmacles) Hence it is referred to as “ the 
Feast” par excellence (Ifeb He/tag, cf Arab Hajj) even as late 
as 2 Chron vii 9 Being of the nature of a pilgrimage feast the 
booths were temporary erections for the accommodation of the 
pilgrims But m earlv Jewish tradition, in both Yahvist and 
Elohist sources of the Pentateuch (Exod xxxiv 22, \xiii 16) 
It is called simply the Harvest Feast (A V “ Feast of Ingather- 
ing ”) and is to be observed at the end of the year,” t e oi 
the agruultural year In Dcut xvi 13 seq , it is termed the 
Feast of Tabernacles and is to be kept seven days after the 
produce of the threshing-floor and winepress has been gathered 
in In the Holiness Code (Lev xMii 39) it is to be kept for 
seven days after the first, the first of which is to be “ a sabbath,” 
and the eighth “ a sabbath ” (possibly originally a lunar quarter- 
day) branches of four trees are to be taken In the Pnestly 
Code (Lev xxiii 33 seq , Num xxix 12-58) the first and eighth 
day are to be days of holy assembly, and in the lattei passage 
elaborate details are given of the sacrifices to be presented, 
including a series of bullocks, thirteen on the first day twelve 
on the next, and so on down to seven on the seventh day 
Only one is to be sacrificed on the concluding feast (Heb 
' A zereth) of the eighth day 

I he higher criticism sees, m these successive enactments of 
the various codes included m the Pentateuch (^ ), a develop- 
ment in the character of the festival At first held at any of 
the local shrines, such as Gilgal, Bethel, Shiloh, as well as 
Jerusalem, it was held at an indefinite date during the harvest 
in the fall of the year Then with the concentration of the 
cultus at Jerusalem represented by Deuteronomy, the celebra- 
tion was restricted to the Judean capital, and its duration fixed 
at seven days, though its date was still left mdetermmatc 
This was fixed in the Priestly Code at the 15th of the seventh 
month, and an eighth day of solemn assembly added after the 
return from the exile 

Against this hypothetical reconstruction is the fact that 
Solomon appears to have selected the occasion of the feast for 
the dedication of the temple, and that it lasted, even in his 


time, seven days (i Kings viii 2, 65) Jeroboam arranged for 
a similar feast in the northern kingdom on the 15th day of 
the eighth month, “ like unto the feast in Judah ” {ibid xii 32) 
Ihe determination of a fixed date must therefore have been 
much earlier than Deuteronomy or the alleged period of the 
Priestly Code A pilgrimage feast must be fixed in date to 
ensure the simultaneous presence of th( pilgrims There arc, 
besides, seeming references to the feast in the early’’ prophets, 
as Ho'^ea xii 9, Amos v 21, as well as in Isaiah ix 2 (Heb ) 
The concluding feast does not seem to refer to tabernacles 
per se, but to be distinct from it, as is shown by the break in 
the descending series of the sacrifices of bullocks as given in 
Numbers In Jewish practice the concluding feast is not held 
in booths, and Maimomdes (Moreh, 111 42) suggests that its 
object was to give opportunity for final proceedings in assembly 
halls 

Ihe existence, therefore, of much variation in the practice 
of the festival m historic times is scarcely proved by the seeming 
vanations of the enactments concerning it m the Pentateuch 
It IS possible, however, that there may have been differences 
of custom in the carrying out of the feast In Neh xiii 15 
the tree's whose branches were used for making the booths 
appear to differ from those mentioned in Lev xxiii 40, though 
m Jewish tradition the latter passage was taken to refer to the 
Tulab, or a combination of twigs of willow and myrtle, with a 
palm branch, which, together with a citron, are held in the 
hand during processions in the synagogue The badducccs 
and Karaites did not carry these in their hand, but used them 
as decorations of the booths In the second temple there 
was a water libation every morning of the festival, and on the 
evening of the first day the great golden candelabrum was 
lit up and the men danced a torch dance around it (Mishnah, 
Sukkah, V 2-4) It IS reported by Josephus that, when Alex- 
ander Jannaeus, in the year 95 b c , was acting as high-priest 
in the temple on the Feast of labcmacles, instead of pouring 
the water libation on the altar, according to the Ph irisaic 
custom, he poured it at his feet, giving rise to a not in which 
6000 men are said to have lost their lives (Ant xiii , xiii 5 , 
Talmud, Sukkah, 48 b) 

Ihe festival is certainly an agricultural one, and is so termed 
in the Pentateuch Whether it was derived from the Canaamtes, 
who had similar festivals (Judges xxix 27), is uncertain All 
nations have similar harvest homes, especially with reference 
to the vmtage feasts , as, for instance, the Athenian Oschophoria 
The Syrians celebrated every three years a “ Booth Festival ” 
At the Hindu Festival of Dasara, which lasted nine days from 
the new moon of October, tents made of canvas or booths made 
of branches were erected in front of the temples The Spartans 
had a nine days’ festival termed Carnea, during which they 
dwelt in pavilions and tents in memory of their old camp life 
(Athenaeus, iv 19) Ihe Feast of Tabernacles is one of the 
few Jewish festivals described in classical writers Plutarch 
(Symposium iv , vi 2) compares Tabernacles with the Bacchic 
rites It was pre-eminently the period of exultation in ancient 
Jewish rite, and the Mishnah declares that He who has not 
seen the joy of the libations of Tabernacles has never in his life 
witnessed jo) ” So much importance was attributed to this 
festival that it was chosen as the occasion on which the Law 
should be recited during the sabbatical year (Deut xxxi 9-12), 
and the Messianic vision of Zechanah xiv 16 sees the remnant 
of all the nations coming up to Jerusalem to worship the Lord 
of Hosts, and to keep the Feast of Tabernacles 

In later Jewish custom the one-year cycle of reading of 
sections from the Pentateuch ends on the concluding day of 
Tabernacles, which is therefore known as the Rejoicing of the 
Law (Simkat Torah) The custom of dwelling, for part of the 
day at least, in booths, is still kept up by orthodox Jews, 
who have temporary huts covered with branches erected 
m their courtyards, and those who are not in possession 
of a house with a backyard often go to pathetic extremes in 
order to fulfil the law by makmg holes in roofs, across which 
branches are placed (j Ja ) 



TABLE— TABLE, 

TABLE (Lat tahula)^ a flat, oblong slab supported upon legs 
)r pillars , originally anything flat ^ As one of the few indis 
>ensable pieces of domestic furniture, the table is of great an- 
iquity It was known, in a small and rudimentary form, to 
he Egyptians, who used wood for its construction , the Assyrians 
crtainly employed metal and possibly other materials in its 
nanufaeture Grecian tables were also often of metal, with 
hree or four legs and of considerable variety of form , they were 
rtnall and low By Roman times the table had apparently 
jceorne somewhat more common The favourite form was the 
npod, but one and four legs were also used Already the shape 
varied considerably, and in addition to wood, there were tables 
)f marble, ivory, bronze and the precious metals Ihe more 
ostly examples were cirved, inlaid or otherwise ornamented, 
edar and the finely maiked or grained woods generally were 
nuch sought after As in Greece the tables were low , they 
vere intended for reclining, rather than sitting , their legs were 
hose of wild beasts, or were formed of sphinxes, termini and 
ither figures Some of those which remain are of extreme grate 
ind most delicate workmanship , to them the Empire style 
>. enormously^ indebted In antiquity tables of any kind can 
nly have been the appanage of the rich Tn the tarly middle 
ges, although there was variety of form — the circular, scmi- 
ireular, oval and oblong were all in use — tables appear, sa\e 
1 rare instances, to have been portable and supported upon 
restks fixed or folding, which were cleared out of the way at 
he end of a meal The custom ol serving dinner at several 
mall tables, which is often supposed to be a vciy modem 
efinement, was ccitainh followed in the French clntcaux, and 
•rob d)ly also in the English castles, as c arly as the 1 3th century 
or persons of high degree, fixed tables were reserved Even 
t a period when domestic furniture was of a very primitive 
haracter and few modern conveniences had been evolved, 
ostly tables were by no means unknown — some dim traditions 
f Rome’s refinements must necessarily hive filtered through 
he centuries Thus Charlemagne possessed three tables of 
liver and one of gold — no doubt they were of wood covered 
nth plates of the precious metals Before the i6th century 
he number of tables properly so called Wiis small , hence \cry^ 
w of earlier date than the middle of that century have come 
own to us In the chapter-house of Salisbury cathedral is a 
Lstored 13th-century example which stands practically' alone 
n point of age it is most nearly approached by the famous 
air of trestle tables in the great hall at Penshurst 

When the table became a fixed and permanent piece of 
irmture the word board,” which had long connoted it, fell 
ito disuse save in an allusive sense, and its place was taken 
•y such phrases as “joyned table” and “framed table” — 
hat is, jointed or framed together by a joiner , sometimes 
•eople spoke of a “standing” or “dormant” table I hey 
^ere most frequently oblong, some two feet or two feet six 
iches wide, and the guests sat with their backs to the wall, 
he other side ot the table be mg left free for service Sometimes 
hey were used as side-tables, or furnished with a cupboard 
icneath the board , they were supported on quadrangular legs 
ir massive ends and feet full of Gothic feeling, and were several 
riches higher than the dming-table of the 20th century Heavy 
tretchers or foot-rails were fixed close to the floor — for the 
voidance, no doubt, of diaughts Oak was the usual material, 
)ut elm, cherry and other woods were sometimes used Soon 
he legs became bulbous, and were gadrooned or otherwise 
irnamentcd, and the frame began to be carved The intro- 
luction, before the i6th centurv closed, of the “ drawing table ” 
narked the rapidity with which this piece of furniture was 
Icveloped Ihis was the forerunner of the “ extending dmmg- 
able ” Of the three leaves of which these tables were com- 
losed two were below the other , they drew out and were 
>upported by brackets, while the slab proper dropped to the 
>ame level Somewhat later legs became excessively bulbous , 

For mathematical tables sec next article Tins use of the 
word comes from the analogy of the laying out of obiccts on an 
irdmirv table 
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this ugly form gave place soon after the middle of the 17 th 
century to baluster-shaped legs Hitherto tables had, generally 
speaking, been large and massive — little in the nature of what 
is now called the “ occasional table ” seems to hive been pro- 
vided until some years alter the Restoration About that time 
small tables of varying sizes and shapes, but still of substantial 
weight, began to be made , many of them were flap-tables, 
which took up little room when they were not m use Ihese, 
however, had been known at an earlier date Charles II had 
not long been on the throne when the idea of the flap-table 
was amplified in a peculiarly graceful fashion Iwo flaps were 
provided instead of one, the result being the rather large oval 
table of the “ gatc-kg ” variety that has remained m use ever 
since, in which the open “gite” supports the flap towards 
the end of the reign tables began to have the grac eful twisted 
legs joined to the flat serpentine stretchers, which produced, 
almost for the first time m English furniture, a sense of lightness 
and gaiety The walnut tables of the end of the Stuart period 
were often inlaid with marquetry of great excellence Ihc 
number and variety of the tabks in well-to-do households v\ere 
now increasing rapidly, and the coiisok-table was imported 
from the Continent contemporaneously with the common use 
of the mahogany siele-tabk 

As mahogany came into general use, about the beginning of 
the second quarter of the i8th century, an enormous number 
of card-tables were made with plain or cabriole legs and spade' 
or claw and ball feet, often with lions’ Ik ads carved upon the 
knees, tlie top folded up to half its size when open The 
Chippendale schcxil ineroduecd small tabks with carved open- 
work “gdkries” round the edges (to protect china and other 
small objects), and clustered legs , Ciothic fcjrins and Chinese 
frets were for a time f ishionable Liter in this ctnturv, so 
prolific in new forms of furniture, tables were frccpuntly made 
of rosewood and satinwood , side-tables, often highly elaborate, 
adorned with swags and festoons and other classical motives, 
supported by termini cr richlv carved legs, were gilded and 
topped with marble slabs or inlaid wood Ihe Pembroke table, 
of oblong form, with two scmi-nrcular or oblong leaves, with 
edgings of marquetry, was a characteristic feature of late 18th- 
c entury^ English furniture, and still retains its popularity Then 
came the Empire period , the taper was replaced by tne round 
kg, rosewood grew commoner, and brass mountings the rule 
tor illustrations see Ft rniture 

TABLE, MATHEMATICAL In any table the results 
tabulated are termed the “ tabular results ” or “ respondents,” 
and the corresponding numbers b> which the table is entered 
are termed the “ arguments ” A table is said to be of single 
or double entry according as there are one or two arguments 
For example, a table of logarithms is a table of single entry, 
the numbers being the arguments and the logarithms the tabular 
results an ordin iry multiplication table is a table of double 
entry, giving xy as tabular result for a and y as arguments 
The intrinsic value of a table may be estimated by the actual 
amount of time saved hv consulting it , for example, a table of 
square roots to ten decimals is more valuable than a table of 
sijuares, as the extraction of the root would occupy more time 
than the multiplication of the number bv itself The value of a 
table does not depend upon the difficulty^ of calculating it , 
for, once made, it is made for ever, and as far as the user is 
concerned the amount of labour devoted to its original con- 
struction is immaterial In some tables the labour required 
in the construction is the same as if all the tabular results had 
been cakulated siparatelv , but in the majority of instances a 
table can be formed by expeditious methods which are inap- 
plicable to the calculation of an individual result This is the 
case with tables of a continuous quantity, which may frequently 
be constructed by differences The most striking instance 
perhaps is afforded bv a factor table or a table of primes , for, 
if it is recjuired to determine whether a given number is prime 
or not, the only universally av^ailablc method (in the absence of 
tables) is to divide it bv every prime less than its square root 
I or until one is found that divides it without remainder But 
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to form a table of prime numbers the process is theoretically 
simple and rapid, for ^^e have only to range all the numbers in 
a line and strike out every second number beginning from 2, 
every third beginning from 3, and so on, those that remain 
being primes Even when the tabular results are constructed 
separatelv, the method of differences or other methods con- 
necting together different tabular results ma> afford valuable 
venhcations By having recourse to tables not only does the 
computer save tune and labour, but he also obtains the certainty 
of accuracy 

Ihe mvention of logarithms in 1614, followed immediately 
by the calculation of logarithmic tables, revolutionized all the 
methods of calculation , and the original work performed by 
Henry Briggs and Adrian VI uq in (dJculating logarithms in 
the early part of the 17th century has in effect formed a portion 
of every arithmctic^U operation that has since been earned out 
hy means of logarithms And not only has an me rc diblc amount 
of labour been saved, ^ but a vast number of calculations and 
researches have been rendered practicable which otherwise 
^^ould have been beyond human reach I he mathematical 
process that underlies the tabular method of obtaining a result 
nia\ be indirect and complicated , for example, the logarithmic 
method would be quite unsuitible for the multiplu ation of two 
numbers if the logarithms had to be cahulated specially for the 
purpose and were not already tabulated for use Ihe arrange- 
ment of a tiblc on the pig( and all typographical details — such 
as the shape of the hgurcs, their spacing, the thickness and 
pi icing of the rules, the colour and quality of the papei, Ac — 
arc of the highest importance, as the computer has to spend hours 
with his eves fixed upon the book , and the efforts of eye and 
brain required m finding the right numbers amidst a mass of 
figures on a page and in taking them out accurately, when the 
computer is tired as well as when he is fresh, are far more trying 
tiian the mechanical action of simple reading Moreover, the 
trouble required by the computer to learn the use of a table need 
scarcelv be considered , the important matter is the time and 
labour saved hy it after he has learned its use 

In tne following de.se nptions of tables an attempt is made 
to give an account of all tliose that a computei of the present 
day IS likely to use m carrying out arithmetical calculations 
fables relating to ordinary arithmetical operations arc first 
described, and afterwards an account is given of the must useful 
and least technical of the more strictly mathematical tables, 
such as factorials, gamma fun( tions, integrals, Bessel’s func- 
tions, Ac Nearly all modern tables are stereotyped, and m 
giving their titles the accompanying date is cither that of the 
original stereotyping or of the ttrage in question In tables that 
have passed through many editions the date givxn is that of the 
edition described A much fuller account of general tables 
published previously to 1872, by the present writer, is con tamed 
in the British Association Report for 1873, pp J-175 

tables of Divisors [Factor Tahiti,) and Tcblcs of Primes — The 
existing factor tables extend to 10 c)oo,cxx) In 1811 L Chtrmc 
published at Deventer his Cribrum arithmeticum, which givcs 
all the prune divisors of every number not divisible by 2 3 or 5 
ui)toiu20(xxi In 1814-1817 J C Burckhardt published at Pans 
his Tables des dnnseurs giving the least divisor of every number 
not divisible bv 2 3 or 1; up to 3 036 cxxd Ihe second million 
was issued in 1S14 the third in iSiO and the lirst in 1817 The 
corresponding tables for the seventh eighth and nintli millions 
were uileulatt (1 liy / I)as( and issue cl at Hamburg in iSO-j 

iiid i86<; Disc died suddenly in i8bi during the progress of 
the work and it was completed bv H Rosenberg Dasc’s calcula- 
tion was perfornitKl at the instig ition of luss and lie began at 
o (xjocxx) because the Berlin Academy was ir possession of i manu- 
script presented by Crdk cxbnding Burckhardt’s tables from 
^ (XX) oex^ to 6 000 OCX) This m imiscnpt w^as found on examina- 
tion to he so inacjcuratc that the publication was not desirable 
and accordingly the three intervening millions were calculated 
and published by James Glaishu the Factor Table for the Fourth 

‘ Referring to factor tables J H Limbert wrote [Supplementa 
tahularum, 1798, p xv ) “ Universalis hnis tahum taDularum 

est ut semcl pro semper computetur quod saepius de novo compu- 
tandum foret et iit pro omm cmu computetur quod in futurnm pro 
quovis casu computatum desiderabitur ” Ihis applies to all tables 


Million appearing at Ixmdon in 1S79 and those for the fifth 
and sixth milhons m 1880 and 1883 respectively (ill three millions 
btereoty'ped) The tenth million though calculated by Dase 
and Rosenberg his not been published I he nine (]uarto 
volumes [lahles des dnnseurs Pans 1814-1817, Factor lables, 
Londem, 1879-1883, Factoren-Faftln Hamburg 1862-1801;) thus 
form one uniform table giving the lenst divisor of eeerj number 
not divisible by 2 3 or 1; from unity to nine millions I he arrange- 
ment of th{ results on the page which is due to Burckhardt, is 
admirable for its clearness and condensation the least factors for 
Qcxxi numbers being given on each pigc Ihe tabular portion of 
each million occupies it 2 pigts The first three millions wcit 
issued separately, and also bound in one volume but the other 
six millions are all separate Rurckliirdt began the public ition of 
his tibles with the second million instead of the first as ( hernac's 
factor tiblc for the lirst million was already in existence Burck 
haidt's first million does neat supersede Cheinac's as the latter gives 
all the piime elivisors of numbers not divisible by 2 3 01 s up to 
I020<xx) It occupies 1020 pages and Burekharelt found it very 
accurate he detected only thirty-e ight eirois of which nine were 
due to the autheir the rem lining twenty nine having been caused 
by the slipping ol type 111 the printing The criata thus discovered 
are given m Burckhardt s fust million Other err it i ire contained 
in Allan runningham’s paper refeireel to below 

Burekharelt gives but i ver^ brief account of the method by 
which he coiistruetcd his 1 ible ind the introel net 1011 to Dasc’s 
millions merely consists of (xiiisss letter suggesting their cem- 
stnution Ihe Introdiie tion to the Fointh Million (])p 32) eein- 
tams a full account of the method of constnictiein ind a history 
of factor tibles with a bibliography of writings on the subject 
The Tntioduction (pp 103) to the S/i/// 7 \ 7 ////(,;; contains an eiiumeri- 
tioii of pimies and a gicit number of tibks reliting to tlic elis 
tributit)!! of jMime in tlu whealt-* nine millions pot lions of which 
had been published m tlie ( anihridf^c Philosophic nl Piocccdnif^s and 
elsewheie A complete list of eijors in the nine milhons was 
published by J F (xram [Acta malheniatu a, 1893, 17, p 310) 
Ihcse crrois 141 in niimbci and whitli lilect principally the 
second, thiiel eighth arel ninth millions sliould be carefully cor 
rcctcel in ill the tallies fn 0)09 the ( ainegie Institution of Wash 
ington published a factor tiblc by Piol D N Lehmer which gives 
the least factor of all niimbeis not di visible l)y 2 3 3 or 7 up to 
ten millions This table, whieJi covers <i r.inge e)f 21 ooe) numbers 
oil a single page wa^ repioduced by jahotogiaphy fiom a type- 
wiittcn cop> of the lutheir’s eiriginal nnnuse npt Ihe introduction 
reant iins a list e)f errata in tJie nine millions previously pnlilished 
completely conliiming ( lani’s list 

Ihe factor tables whieh have just been described gieatly exceed 
both in extent and acciii icy an> others of Die s ime kinel the 
largest of which only reae lies 408, ex >0 Ihis is the limit of Anton 
Fclkel's Tafcl alkr cinfachcn Factoren (\icnna 1776) i remark 
able extremely rire book - nearlv all the copies having been 
elcstroyed (rcorg \ c { rabtildi 1797) gave a table showing ill 
the divjsois of numbers not divisible 1)> 2 3 or 3 up to 102000 
followed by’' a list eaf piimcs from 102000 to 4100 313 In the 
e irlier eelitiems of this work there are seveial eireas in the list 
but these ire no eloubt ceirreetcel in ] A Hiilsse s edition (1840) 
J Salomon (\ienna 1827) gives the least divisor of all numbers 
not elivisibk by 2, ■> or 3 up to je)^e)ii and B Goldbeig 

[Primzahltu und Factotc n-Tafihi Leipzig 1862) gives dl faetois 
of numbers neit divisible by „ 3 or 3 up to 231 630 H ( Koliler 
[LoRarithmisch-trifionomitYisLhes JIandhmh 1848 and subsequent 
editions) gives all factors of numbers not piime 01 elivisible 
by 2 3 3 or 11 up to 21 323 Peter Barlow [Tables 1814) 
anel I Seh ilk r [Piimzahhu-Taftl Weimar 1835) give all factors 
of all numbeis up to looue^ Barlow’s work ilso contains a list 
of primes up to lex) ie>3 Both the factor table inel the list of 
primes arc omitted in tlie stereotyped (1840) icprint Pull lists 
e)f err it I in ( hernac (1811) Bailow (1814), llulsse’s \ eg i (1841)) 
Kohler (1848) Schillei (18^3) and Goldberg (1862) aic contained 
m a paper liy Allan ( unmngham [Mess of Math 1904 34 p 24 , 
IQ65 33 p 24) V A Le Besgiie [Tables diver ses pour la cFcom- 
position dts nombres I’ans i8(>4) gives in i table of twenty pages 
the leist factor of numbers not divisible by 2 3 eir 3 iij) to 115,300 
In Rees’s C yclnpaedta (1819) article “Prime Numbers’’ there is a 
list of primes to 217 2i() arranged in decades Phi Fourth Million 
(1879) contains a list of primes up to 30 341 Tlie fourth edition 
of the Logarithmic Tables (London and Ithaca NY 1893) of 
G W Jones of Cornell University contains a tiblc of all the factors 
of numbers not divisible by 2 or 5 up to 20 exx> In the case of 
primes the ten-place logarithm is given Ihis table does not occur 
in the third edition (Ithaca NY 1891) On the first page of 
the Second Million Burckhardt gives the first nine multiples of the 
primes to 1423 and a smaller table of the same kind extending 
only to 313 occurs in Lambert’s Supplementa (1798) Severed 
papers cuantain lists of high primes [t e beyond the range of the 


2 Lor information about it see a paper on “Factor fables’* 
in Camb Phil Proc (1878), lu 99-138, or the Introduction to the 
Fourth Million 
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factor tables) Amonp these may be mentioned two bv Allan 
Canninghani and H J Woodall lointly, m the Mess of Math , 
ig()2 p 16^, igo«; 34 p 72 bee also the papers on factoriza- 
tions c)l high numbers referred to under 1 ahles relating to the Theory 
of Numheis The Vienr i Academy possesses the manuscript of 
an imiTuns( factor table extending to lotioooooo, constructed 
many yeirs ago by J P Kulik (1793-1863) (see Ency math ITiss , 
1900-1904 1 932 'ind Lnhmtr iy I a( tor Table j) i\ ) 

Multipli cation Tablts — A multiplication table is usually of double 
entry the two arguments being the two factors , when so arrangetl 
it IS Irequently called a Pythagoiean table The largest and most 
useful work is A L ( relle’s Uechentafcln (Bremikcr’s edition 1857 
steieotyped , many subsequent editions with (jcrman French and 
L nglish title pages) which gives in one volume all the products 
up to icKxjxiocx), so arranged that all the multipks of any one 
number appeir on the same fiagc The original edition was pub- 
lished in 1820 and consisted of two thick octavo volumes The 
second (stereotyped) edition is a convenient folio volume of 450 
jiiges ‘ In IQ08 an entirely new edition, edited by O Sidigir 
was published in which the multiples of 10, 20 , 990 (omitted 

in previous editions) arc included iliis adds i;o pages to the 
volume but lemoves what has been a greit drawback to the use 
of tlic tabl( s Other iinpiovenicnts are that the tibles are divided 
off horizontally ind vertically by Inns and spac(S and that for 
calc 111 itums ill which the last two hgures are rejected a mark 
has been placed to show when the last figure retained should be 
incieased I wo other tables of the s ime extent (1000 kxjo) but 
11101 e condensed m arrangement aie 11 C Schmidt’s jCahhnhuch 
(Asc'ieisleben i8e)()) ind A Heiisclm's Richcntafel (Berlin 1897) 
An iiioiiymous t ible published at Oldenburg in ihOo, gives piodiiets 
u]) to 300x309 and M Cordier Le MuUipluateur dt trots ants 
earns (Pins 1872) gives 1 multiplication table to 300 300 
(intended for eoinmerci il use) In both these works the product 
IS punted m full The four following tallies arc for the multipliea 
tion of a number bv a single digit (i)A L Cielle Lrh lohti t unf^s- 
lafil furjeehn dtr "ii rcthntn hat (Bcilin, 1836), a work extending 
to 1000 ])iges gives the jiuxlue t evf 1 numlier of seven ligures by a 
single digit by means of a double opeiation of entry Each page 
IS divulecl into two tibles for fxamjik to multiply 9382477 by 7 
we turn to page 823, and enter tlie nglit liand table at line 77, 
tolumn 7 where we lind 77 3 3e) , we then enter the left hind talile 
on the same page at hue 93, column 7, and find ()3() so that the 
proflue t rcquiud is 65677339 (2) (. A J8retschneider Pto 

dukU ntafil (Himburg anel (rotlia 1841) is somewhat similar to 
Crelk s table, but smaller the numbei of figuies in the multi 
plieand being live inste id of seven (3) In S I Lauiiely 4 J able 
of Produds (London 1865) the product of any hvc-ligure number 
by i single iligit is givt^n by i double arriugeinent Uie extent 
of the table is the siine as that of Bn tschneidf r’s as also is the 
piineiple but the arrangement is elilfcrcnt, Laundy s table occupy- 
ing only 10 pages and Bietsehiieidei s 99 pages (4) G Diakem’s 
M ultiplikatioHS- 1 alullt (St Peteisbuig, 1897) is of the same extent 
as Bret ehueielei s table but occupies 1000 pigcs Among tables 
extending to lexix loou {i c giving the products of two hgures by 
time) ni > bi mentioned C A ^lulkrs Multipluattons Tabilhn 
(Karlsrulie 1891) iht tibles of L Zimmerm iiiu {Rtchtntafiln 
Liebenwerela 1896) and J Kiem {Rechentahdltn far MnlUphca 
iioti Basel 1897) extend to loo x lu ock) in a folio volume of 
3(X) pages J Peters {Ric/uniaftln fur Muliiphkation and Dtuision 
mil tin- bis vierstdligin /ahhn Berlin 1909) gives pioducts of four 
figuies by two The entry is by the last three ligures of the multi 
plieaiiel anel theie are 2 (xk) products on each page Among earlier 
tallies the interest of which is mainly liistoiieu mention m ly be 
made ot C Hutton’s JabU of Produds and Powers of Numbers 
(I-unduii 1781) which contains i table up to 100 loexi and J P 
Gruson s (jrossts Linmahins von Lins bis Hundattause nd (Berlin, 
1 709)— i talile of products up to 9 \ lu eiex) The luthor’s intention 
wd-> to extend it to lejKi 000 but only the fust pait was published 
In this book there is no condensation or double arrangement , the 
pages .ire very large each eoutaming 123 lines 

Quarter- Squares — Multiplication may be performed by means of 
a tabk of single entry 111 the manner indicated by the formula — 
ab = }{a^b) -^(a by 

* Oiilv one other multiplication table of the same extent as 
Cre lie’s had appeared previonsl}, viz Herwirt von Hohenburg’s 
Tabulae arithmduai Trpocr^a^at/i^crtuis uniiersales (Munich, 1610) a 
huge folio volume of more than a thousand pages It appears 
from i eorrespondeiiec between Kepler and \on Ilohenburg which 
took jilacc at the end of lOoS, that the latter used his table when 
111 inaiiusenpt foi the performance of multiplie itions in general 
ami that the oceuireiico of the word pyosthapham sis on the title 
IS due to Kejiki who pointed out that by means of the table 
spherual tii ingles could be solved more easily than by \\ ittich’s 
prosthaph acrcsis The invention of kagarithms four years later 
alfordetl mother means of performing multiplie itions and von 
Hohenburg s work never became generally known On the method 
of piostli iphae resis see NAriiu John, and on von Hohenbuig’s 
table, see a paper” On multiplication by a lable of Single Entry,” 
Phil \Ta‘^ , 1878 ser v 6 p 331 
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Thus with a table of quarter-squares wo can multiply together 
my two numbers by subtracting the quarter squares of their 
ditference from the quarter-square of their sum The largest 
table of quartcr-seiuares is J Blatcr’s Table of Quarter-Squares of 
all whole numbers from i to 2ckj ooo (London 1888) » which gives 
quarter-squares of every number up to 200000 and thus yields 
directly the prodiut of any two hve-hgure numbers This fine 
table is well pnnted and ariangctl Previous to its publication 
tlie largest tabk was S L I aundy’s Table of Quarter Squares of 
all numbers up to 100000 (London 1836), which is of only hilf 
the extent and therefore is only directly available when tlie sum 
of the two numbers to be multiplied dots not exceed 100000 

Smaller works are J J Centnerschwer Nt uerfundene MuUipltca- 
lions- und Quadrat - 1 afeln (Berlm, 1825) which extends to 20,000 
and J M Merjaaut, Tables arithmonomiques (\ annes 1832) which 
extends to 40 000 In Merpaut’s work the tjuarter-square is 
termed the ” anthmone ” L J Ludolf who published in 1690 a 
t ibk of squares to i(x)txx) (see next parigraph) explains in his 
introduction how his table may be used to effect multiplications 
by me ins of tlie above formula , but the earliest book on quarter- 
squares IS A Voisin Vahh s des multiplie alums on logarithn es 
dcs nombres enturs dipms i jusqn'e) 20000 (Paris, 1817) By a 
logaiithm Voisin means a quiirtt r-squarc, te he calls a a root 
anti la'’ its logarithm On the subject of quarter-squares Ae , 
SGo Phil Mag [v ] 0 p 321 

Squares Cubes c t and Square Roots and Cube Roots — Ihe most 
convenient table for general use is P B.irlow’s Tablts (Useful Know- 
ledge Society London, fiom the stereotyped plites of 1840) which 
gives squares cubts stjuare roots cube roots and reciprocals to 
io,cxxj These tables also occur in the original edition of 1814 
The largest table of stpiares and cubts is J Kulik, T afeln der 
Quadrat- und hubik-Zahlcn (Leipzig i8;8) which gives both as 
far IS i(j<j o(X) Bliter s tabk of quarter squares already mentioned 
gives s( pi ires of numUrs uj) to uxicxx) by dividing the number 
b) « and up to 2 <k;<>oo by multiplying the tabular result by 4 
iwo earl) tables give squans as far as icxaocx) viz Maginus, 
labitla tctragonica (\eniet 1392) and Luelolf, Tetragonometria 
tahularia (Amsterdam 1090), G A Jahn Tafel der Quadrai- 
und hubiku uv^dn (Leipzig 1839) gives squans to 27 exx) rubes 
to 24 (Kx.) and squaie and cube roots to 23 3exj at first to fourteen 
detimals and above 1010 to hve T Oelin {Recueil lie tables 
nurntriques Hi > 1894) gives squire roots (to 13 places) and cube 
roots (to 10 places) ol numbers up to 100 C Hutton, Tables of 
Products and Powers of i\/ umbers (London 1781) gives squans up 
to 23 4ix>, cubes to locxiu and the first ten powers of the first 
hun<lre<l numbers P Barlow Malhemattcal Tables (onginal 
edition, 1814) gives the first ten powers of the first hundreei 
minilurs The first nin< or tin powers ire given m Vega Tabulae 
(1797), and m Ilulsse s edition of the same (1840) in Kohler, Hand- 
(1848) and in other collections C P Paa de Bruno, C 
des errturs (Pins 1809) and J H T Muller \ icrstelhge Loga- 
iithmen (1844.) give s(juans for use m connexion with the method 
of least squ ires 1 our pi lee tables of squares are frequently given 
in five- and four figure eeiilec tions of tables Small tables often 
oecm in books intended for engineers and practical men S M 
Diach {Messenger of Math , 1878 7 p 87) has given to 33 places 
the tube roots (and tlu cube roots of th< sepiarcs) of primes 
up to 1^7 Small tabks ot powers of 2 3 3 7 occur 111 vanous 

collections In Vegas labulac {1797 and the subsequent editions, 
meludmg Hulsse s) the powtrs of 2 3 5 is far as the 43th 30th 
and 27th respectivelv are given they also occur in Kohler’s Hand- 
bueh (1848) The first 23 jiowcrs of 2 3 3 7 ire given in S i lorn 011, 
Logarithmisehc Tafeln {\h27) W Shanks Rectification of ihe Qirde 
(1833) gives every i_th power of 2 up to 2 A very valuable 
paper ( ‘ l^owcr t ibks Errat i ’) published by \llan Cunningham 
m tha Messt nger of Math igoo 35 p 13 contains the results of a 
careful t xamination of 27 tables cont lining jaowtrs higher than the 
cube with libts of eirati found in each Beloi< using any power 
table this list should be consulted not onl\ in order to correct 
the errata but for the s ike of references ind general information 
m regard to such tabks In an appendix (p 23) Cunningham 
gives eirata in ihe tablts of squares and cubes of I3arlow (1814), 
Jahn (183Q) ami Kulik (1848) 

Triangular Numbers — E de Joncourt, De natura et praeclaro 
usH simplicissnnac spniei nunnrorum trigonahum (Ihe Hague 
1762), contains a tabli of triangular numbers up to 20000 viz 
1«(« I I) is given for all numbers from n=i to 2 o,ckx> The table 
occupies 224 pages 

Reciprocals — P Barlow s Tables (1814 and 1840) give reciprocals 
up to 10 OOO to 9 or 10 jilaces and a table of ten times this extent 
IS given by \V 11 Oakes lable of the Ree iprocals of Numbers from 
/ to ioo,eioo (Lomlon, 1863) This table gives seven figures of the 
reciprocal and is arranged like a table of seviri figure logarithms, 
differt nces being addetl it the side of the page The reciprocal 

* Ihe actual place of publication (with a German title. See ) is 
Vienna The copies with an English title Ac were issued by 
Trubner , and those with a French title, Ac , by C/authier Villars 
All bear the date 1888 
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of iiuinl^er of five figures is therefore taken out at once and two 
more ligures may be interpolated for ab in logarithms R Picaiiie, 
La Division fidutte n ime addition (Pans 1861) gives to ten signi- 
ficant hguresa the reciprocals of the numbers from 10 ckxi to 100 000, 
and also the hrst nine multiples of these reciprocals J C Houzeau 
gives the rtcipioeals of numbers up to kk;) to -o places and their 
hrst nine multiples to 12 places in the BulUtin of the Brus^icis 
Academy 1S75 40 p 107 L Gelin {Bicutil dt tahUs nunuriques. 
Hay i8q 4) gives reciprocals of numbers to to 10 places 

Tablts for the Fxpre^uon of Vulgar fractions as Dictmals — 
Tables of this kind have been given by Wuchcrer Goodwyn and 
Gauss W r Wiicherer Be^tragc ^um allgamiincrn (jehrauch der 
Decimalbruche (Carlsruhe i/gb) gives tlic decimal fractions (to 
5 places) for all vulgar fractions whose numcr\tor and denominator 
are each less than 50 and prime to one another arringed accoidmg 
to denominators The most extensive and elaborate tables that 
have been published ire containc'd m Henry Goodwyn s fir^t 
Centenary of Tables of all Dtumal Quotients (I ondon 181O) A 
fabular Senes of Duimal Quotunts (1823) and 1 Tahlt of the 
Circles arisinff from the Division of a Unit or any other It hole Number 
by all the Integers from r to rojf (1823) 1 he Tabular Scries (1823), 

which occupitc I «; 3 pages gives to 8 places the decimal corresponding 
to every vulgar frac tion less tliin r,Vr whose numeiator and denomi- 
nator do not surpass locxi I he arguments art not arranged 
according to their numtrators e:)r dcnomin itors Init accoidmg to 
their magnitude, so that the tabular results exhibit i steady increase 
from exii {- lAi) to 0908901x1 ( ^hc uithor inten<lcd the 

table to include all fiactions whose numcritor and denominator 
were each less than ifxx:) but no more was ever jiubli^hcd fhe 
Table of (iriles (1823) gives all the periods of the circulating 
decimals that can arise from the division of an\ integer by another 
inttger less than 1024 thus for 13 we hnd o76o-,3 and 1 (53840 
which arc the only periods m which a fiaction whose denominator 
IS 13 cm circulate the table oeeujnts 107 pages some of the 
periods being of course v^ry long {eg foi 1021 the pcruxl cont iins 
1020 hgurcs) The first Centcnar\ (i8d)) gives the complete 
periods of the reciprocals of the numbtrs from i to ick) Goodwyn's 
tables arc very scarce but as tliey ire neirly iinicpie of their kind 
they (U serve speciil notice A second edition of the first Cmienary 
was issued in 1818 with the addition of some of the 1 abular Series 
the numerator not exceeding 30 and the denominitor not cxcetding 
100 A i^osthumous tabic of C F Gauss’s entitled ‘ Tafel zur 
Verwandlung gememer Bruehe mit Nennern aus dem ersten iauseiid 
m Decimalbruche " occurs in vol 11 pp 412-434 of his Gesammelte 
Werke ((rottingen 1863) and resembles Goodw\n s Table of Circles 
On this subject see a paper ‘ On Circulating Decimals with special 
reference to Henry Croodvvyii’s table of Circles and Tabular Series 
of Decimal Quotients ’ in Catnb Phil Pro< 1S78 3 p 185 when 
IS also given a table of the numliers of digits in the penods of 
fractions corrcspomling to dcnomin itors jirime to 10 from i to 
1024 obtained by counting from (roodwyn's tibk See also under 
Circulating Decimal (below) 

Sexagesimal and Sexcentenary Tables — Originally all calculations 
were sexagesimal , and the relics of the system still ixist in the 
division of the degree into 60 minutes and the minute into 60 
seconds To facilitate interpolation therefore in trigonometrical 
and other tables the following large stxages mal tables were con- 
structed John Bernoulli 1 Sexcentenary Table (London 1779) 
gives at once the fourth term of any proportion of which the hrst 
term is 600^ and each of the other two is less than Ceyey" , the table 
IS of double entry and may l>e desen bed as giving the value of 
xyiiyoo correct to tenths of i second x and y each containing a 
nurnlxjr of seconds less than ^xxj Michael Taylor A Sexagesimal 
Table (London 1780) exhibits at sight the fourtli term of an\ 
proportion where the first term is Ck) minutes the second any 
number of minutes less than Oo and the thinl iny number of 
minutes and seconds under 60 minutes , there is also another 
table in which the third term is any absolute number under 1000 
Not much use seems to have been made of these tables both of 
which were published by the Commissioners of Longitude Small 
tables for the conversion of sexagesimals into centesimals and 
vice versa are given in a few collections such as Hulsst’s eili^ion 
of Vega H Schubert’s f unfstclligc Tafeln and Gegentafcln (Leipzig, 
1897) contains a sexagesimal table giving xy/ 6 (y for a-i to 59 
and y—y to 130 

Trigonometrical Tables {Natural ) — Peter Ajiian published m it; 33 
a table of sines with tlie radius divitled decimally The first 
complete canon giving all the six ratios of the sides of a right- 
angled triangle is dvu to Rheticus (i'>5i) who nlso introduced 
the seraiqiiadrantal arrangement Rheticus’s canon was calcu- 
lated for every ten minutes to 7 places and Victa extended it to 
every'’ minute (1579) In 1334 Reinhold published a table of 
tangints to every minute The hrst complete canon published 
m England wis by Thomas Blnndevalle (1394) although a table 
of sines had appeared four ynrs earlier Regiomontanus called 
his table of tangents (or rather cotangents) tabula foecunda on 
account of its great use and till th( introduction of thi word 
“tangent ’ by Thomas Finck {Gcometriac rotunih libri \IV , 
Basel 1383) a table of tangents was called a tabula foecunda or 


canon foetundu^ Besides “tangent' Linck also introduced the 
word ‘ secant,' the tible of secants having pieviously ucen called 
tabula benefica by Maurolycus (13^8) and tabula foecundtssima by 
Vieta 

By far the greatest computer of jmre trigonometrical tables is 
George Joachim Rheticus, wliosc work has never been supersedtvl 
His celebrated ten-decimal canon the Opus palaiinum was pub- 
lished by Valentine Otho at Ncust idt in 1596 and m 1613 his 
hfteen decimal table of sines by Pitiscus at Frankfort under the 
title Thesaurus mathematicus I he Opus palatinum contains a 
complete ten-decimal trigonometrical canon for every ten seconds 
of the quadrant, semiqiiadiantally arranged with differences for 
all the tabular results throughout Sines cosines, and secants are 
giv'^en on the left-hand pages in columns heaekd respectively Per 
pendicnlum ’ ‘Basis’^ Hypotenusa'' and on the right h md 
piges appear tangents cosec<ints and cotangents in columns 
headed respcetively Perpcndieuliim '' “ Hypotenusa ’’ Basis '' 
\t his death Rheticus left the canon nearly conqilete and the 
trigonometry’ was hnished and the whole edited by Valentine 
Otho it was n imcd m honour of the elector palatine tredenck IV , 
who bore the expense of jmblication The Thesaurus of iC>i3 gives 
natural sines for every ten seconds throughout tlie ejuadrant to 
T3 pi ices scmicpndranf illy arnnecd with first second and third 
dilfcrcnees Natural sines arc dso given for every second from 
0° to 1° and from 89° to 90° to t 3 pieces with first and second 
differences Ihe rescue of the manuscript of this work by Pitiscus 
forms a sinking episode in tlie liistory of mathematical tables 
Ihe alterations and emendations in the earlier j)<irt of the cor 
reeled edition of the Opus palatiniini were made by' Pitiscus who 
hul his suspicions that Rheticus had himself cileulited a ten 
second table of sines to 13 decimal places but it could not be 
found Event inllv the lost canon w is discovered amongst the 
])ipers of Rheticus which had passed from Otho to Janus Chnst- 
nnnn on tlie death of the former Amongst these Pitiscus found 
(i) the tenseeeml talile of sines to 13 places with first seeond, 
and third differenecs (printed in the I hesaurus) , (2) sines for 
(verv second of the first anel last degrees of the quadrant also 
to 13 places with first and second difierencts , (3) the commcnce- 
im nt of a c inon of tingents and secants to the s imc number of 
decim il places for eve r\ ten seeonds with fust and second differ- 
ences (4) a complete minute e mem of sines tangents -ind secant"' 
also to 15 decimal places This list taken in connexion with 
ihe Opus palatinum give s an idea of the eneinnems labouis under 
taken by Rheticus his tables not emly remain to this day the 
ultimate authoiilics Init formed the diti from which V'lacq calcu- 
lated his le>g inthmic cinon Ihtiscus says that for twelve years 
Rheticus constantly h id computers at w'ork * 

A history of trigonometrical tables by Cliarles Hutton was j)re- 
fixed to all the early editions of his 1 ablts of Logarithms and forms 
Tract XIX of his Mathematical Tracts vol 1 p 278, 1812 A good 
deal o# bibliographical information about the Opus palatinum and 
earlier trigonometric il table s is given m A De Morg in’s article 
“Tables” in the Fnglish Cyclopaedia J he invention of log 
arithms the year after the publication of Rheticus’s volume by 
Pitiscus clianged all the metliods of eakulation , and it is worthy 
of note that John Napier’s original table of 1614 was a logarithmic 
canon of sines and not a table of the logarithms of numbers The 
logarithmic canon at once superscelcd the natural emon and 
‘^ince Pitiscus’s time no really extensive t ible of jmre trigono 
metrical functions has appe ired In recent years the employment 
of cilciiliting machines has revived the use of tables of natural 
trigonometric il functions it lieing found convenient for some 
purposes to employ such a machine 111 connexion with a natural 
canon instead of using a logarithmic cinon A Junges Tafel der 
ivirkhthcn Lange der Sinus und Cos^nus (Leipzig 1864) w'as pub 
lished with this object It gives natural sines and cosines for 
every ten seconds of the quadrant to b places F M Clouth, 
Tables pour le calcul des coordonnSes gomomdinques (Mainz n d ) 
gives nitural sines and cosines (to 6 places) and their first nine 
multiples (to 4 places) for eveiy cenlesim il minute of the quadrant 
I ables of natural functions occur in many collections the natnr il 
md logarithmic values being sometimes given on opposite oages 
sometimes side by side on the same page 

Ihe following works contain tables of trigonometrical functions 
othci than sines cosines, and tangents J Pasquich, labulae 
loganthmico trigonometricae (Leipzig 1817) contains a table of 
sm*r cos*r tan*i, cot*r from to 45° at mtcrvils of 1' to 3 

places J Andrew Astronomical and Nautical 1 ables (T ondon 
1803) contains a table of ‘ squares of natural scmichords "if of 
sin^U from x = oP to 120° at intervals of lo’’ to 7 places 1 his 
table was greatly extended by Major-General Hannyngton in his 
Haver sines Natural and Logarithmic sed in computing Lunar 
Distances for the Nautical Almanac (London 1876) The name 
“ha\ersme” frequently used in works upon navigation is an 
abbreviition of “half versed sine” viz the havtrsine of 1 is 
equal to ^(i - cos x) that is tosinHi The table gives logarithmic 
haversmes for every 13’' from o® to 180® and ratural haversmes 
for every 10’^ from o® to 180® to 7 places, except near the beginning, 
where the logarithms are gi\fn to only' 3 or (1 places It occupies 
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327 folio pages, and was suggested by Andrew’s work, a copy 
of which by chance fell into Hannyngton’s hands Hannyng- 
ton recomputed the whole of it by a partly mechanical method 
a combination of two arithmometers being employed A table 
of haversmes is useful for the solution of spherical triangles when 
two sides and the included angle arc given, and in other problems 
in spherical trigonometry Andrew’s original tabic seems to have 
attracted very little notice Hannyngton’s was printed on the 
recommendation of the superintendent ol the Nautical Almanac office 
at the public cost Before the calculation of Hannyngton’s table 
K Farley's Natural Versed bines (London 1856) was used in the 
Nautical Almanac office in computing lun ir distances 1 his 
fine tiblc contains n itural versed sines from 0“ to 12<;® at 
intervals of 10" to 7 places with proportional parts and log vtrsed 
Sines from 0° to i 3 ‘>° at intervals of 15" to 7 places The argu 
ments are also given in time fhe manuscript was used m the 
office for twenty five years before it was printed Traverse tables 
which occur m most collections of navigation tables contain 
multiples of sines ind cosines 

Common or Brig^ian Logarithms of Numbers and Trigono 
metrical Ratios — tor an account of the invention and history of 
lognnthms see Loe akithm 1 he following are the fundimentil 
works which contain the results of the original calculations of 
logarithms of numbers and trigonometrical ntios — Bnggs Arith^ 
nutica logcirithmica (London 1^)24) logarithms of numbers from 
I to 2o<KK) and from yo 000 to KXi 000 to 14 places with intet- 
seript differences VI icq Arithmetica logarxthmiia (Gouda 1O28 
also an English edition I ondon 1631 the tables being the same) 
ten-figure logarithms of numbers from i to 100 000 with differences 
also log sines t ingcnts and sec ints for ev< ry minute of thi quad 
rant to 10 places with intcrscript differences Vlacq Trigono- 
mttna artificiahs ((xouda 1633) log sines and tangents to eveiy 
ten seconds of the quadrint to 10 ])lices with differences md 
ten hgure logirithins of numbers up to 20 exx) with differtnccs, 
Briggs I rigonometria Britannica (London 1633) natural sines to 
15 places tangents ind secants to 10 places log sines to 14 places, 
and tangents to 10 places at intervals of a hundredth of a degree 
from 0° to 41;“ with interscnpt differences for ill the functions 
In T7Q4 Vega reprinted at f tipzig VI icq’s two works in i single 
folio volume Ihtsaurus logarithmorum complctus The arrange 
ment of the table of logarithms of numbers is more compendious 
thin in Vlic([ being similar to tint of in ordinary se ven-figim 
table but it is not so convenient as mistakes in taking out the 
differences art more liable to occur The trigonometrical canon 
givts log sines cosints tangents and cotingents from o® to 2° 
at intervals of one secontl to 10 places without difft rences ind 
for the rest of the quatlrant at intervals of ten seconds fht 
trigonometrical canon is not wholly reprinted from the Trigono- 
nutria artificialis is th< logaiithms foi every second of tht (iist 
two degrees which do not occur in Vlacq were calculated for the 
work l)y Lieutenant Dorfmund Vega devoted great attention to 
the detection of errors in Vlacq s logarithms of minibcrs and has 
given several import int cirata lists E Lefort {Annales de VOhstr- 
vatoirt de Pans vol iv ) has given a full err it 1 list in Vlacej s aiiel 
Vegi’s logirithms of numbers obtained by comparison with the 
gre it Erench manuscript Tables du cadastre (see Loe arithm , 
coni]) also Monthly Notices R 4 b 32 pp ist; 288, 33 p 330, 
34 p 447) Vega seems not to have bestowed on the trigono- 
metrical canon inything like the care that he devoted to the log- 
arithms of numbers as Gauss ‘ cstim itcs the tot il number of 
list-hgurc errors at from 31 983 to 47 74b most of them only 
amounting to «i unit but some to as much as 3 or 4 

A copy of Vlicij’s Arithmetica logarithmua (1628 or 1631) with 
the errors in numbers logarithms and differences corrected is still 
the best table foi a calculator who has to perform work requiring 
ten-figure logarithms of numbers but the book is not easy to pro- 
cure ind Veg I’s / htsaurus has tlie advantage of having log sines, <!(.c , 
in the same volume Ihe latter work also has been made more 
icccssible by a photographic reproduction by the Italian govern 
ment {Riproduzione fotozincografica dill’ Istituto Geografico Mtli- 
tare Florence 1896) In 1897 Max Edler von I^ber published 
tables for facilitating interpolations in Vega's Thesaurus {1 abularum 
ad facthorem et breviorem in Georgii Vegae ‘ Thesauri logarith 
morum ” tnagnts canombus mterpolationis computationem uhltum 
Irias Vienna 1897) The object of these tables is to take account 
of second differences Prefixed to the tables is a long list of errors 
m the Thesaurus cxcupying twelve pages From an examination 
of the tabular results in the trigonometrical canon corresponding 
to 1060 angles von Leber estimates that out of the 90 720 tabular 
results 40,390 arc in error by + 1 2793 by +2, and 191 by + 3 1 hus 

his estimated value of the total number of List figure errors is 43 326 
which IS m accordance with Gauss's estimate A table of ten-figure 
logarithms of num]>ers up to 100 009, the result of a new calcula- 
tion was published in the Report of the U S Coast and Geodetic 
!:iurvey for i89t;-6 (appendix 12 pp 395-722) by W W Duffield 

^ See lus " Einige Beraerkungen zu Vega’s Thesaurus logarith- 
morum,'* m A stronomische Nachriihten for 1851 (reprinted in his 
Werke vol 111 pp 257-64) also Monthly Notices R A S , 33, p 440 
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superintendent of the survey The table was compared with Vega’s 
Thesaurus be fore publication 

S Pincto's Tables de loganthmes vulgatres d dix dtcimales, cun 
strmtes d'aprds un nouveau mode (St Petersburg, 1871) though a 
tract of only 80 pages ma> be usefully cmploycci when Vlacq and 
Vega arc unprocurable Pineto’s work consists of three tables 
the first, or auxiliary table contains a senes of factors by which 
the numbers whose logarithms are reciuired are to be multiplied 
to bnng them within the range of table 2 , it also gives the log- 
mthms of the reciprocals of these factors to 12 places Table i 
merely gives logarithms to lexx) to 10 places Tabic 2 gives 
loganthms from i 000 exx) to i 01 1 exx) with proportional parts 
to hundredths The mode of using these tables is as follows If 
the loganthm cannot be taken out directly from table 2, a factor 
M is found from the auxiliary table by whieh the number must be 
multiplied to bring it within the range of table 2 Then the 
logarithm can lx* taken out and to ncutnliye the effect of the 
multiplication so far as the result is concerned log nM must be 
aelded this quintity is therefore given in an adjoining column 
to M in the auxiliary table A simitar prex^edure gives tlic number 
answering to any logarithm another factor (approxim itely the 
reciprocal of M) being given so that m both cases multiplication 
is useel The laborious part of the work is the multiplication by 
M Imt tins IS somewhat compensated for by the case with which, 
by means of the proportion il parts the leiganthm is taken out 
The factors nre 300 in number anel are chosen so as to minimize 
the labour only 2*, of the 3ex) consisting of three figures ill dif 
ferent and not mveilving o or i Tht principle of multiplying by 
a factor which is subsequently cancelled by subtracting its log 
irillim is used also m a tract containing only ten pngts published 
bv \ Namur anti 1 ^ M insion Tt Brussels in 1877 under the title 
Tables di logarithnus a 12 d timahs jusiju'j 434 milliards Here 
1 t ible is given of logarithms of numbers near to 434 294 and 
other numbers are brought within th( ringc of the table by multi- 
plication l>v one or two factors The loganthms of the numbers 
near to J.3429J. are selected for tabulation because then differ- 
ences commeneo with the figures 100 and the presence of the 
zeros in the difference renders the interpolation easy 

The tallies of S Gundtlfinger and \ Nell {Tafcln zur Bercchnung 
neunstf lligf y J ogaiithnun Darmst idt 1891) afford an easy means 
of obtaining nine-figure logarithms though of course they are far 
1( ss convenient than a nine figure table itself The method in 
effect consists in the use of (,aussian logarithms viz , if N-n-i-/? 
log N log n 1 log (i 1 p n) = log n | B where B is log (i-|-/>n) to 
argument V - log p log n Ihe tables give log n from w = iooo 
to « = i()ix>o and v dues of B for argument A * 

lentil 1801 when the t ight decim il t ibles referred to further 
on were published by the hrenth government the computer wlio 
could not obtain sufficiently accurate results from seven figure 
logarithms was obligul to have recourse to ten figure tables for 
with only one exception there existed no tables giving eight or 
nine figures I his exception is John Newton’s Trigonometria 
Britannica (London 1658) which gives loganthms of numbers 
to KX)0(X> to S places, and also log sines and tangents for 
every centesimal minute (z e the nine thousandth part of a 
right angle) and also log sines ind tingents for the first three 
degrees of the cjiiadrant to 5 pi ices tlu interval being the one 
thousandth part of a degree This table is also remarkable for 
giving the loganthms of the differences instead of the actual differ- 
ences The arrangement of the pige now universal in seven figure 
tables — with the fifth figures running honzontally along the top 
line of the page — is due to John Newton 

As a rule seven-figure logarithms of numbers are not published 
separately most tables of loganthms containing both the logarithms 
of numbers and a tngonometneal canon Babbage’s and Sang’s 
log inthnis arc exception il and give logarithms of numbers only 
C Bibbagc Tablt of tht Logarithms of the Natural Numbers from 
I to 108 000 (London stereotyped in 1827 , there irc many tirages 
of later dates) is the best for ordinary ust (,reat pains were 
taken to get the maximum of clearness The change of figure m 
the middle of the block of numbers is marked by a change of type 
in the fourth figure which (with the sole exception of the asterisk) 
IS probably the best method that has been used Copies of the 
book were printed on paper of different colours — yellow brown, 
green <X,c — as it was considered tint black on a white ground 
was a fatiguing combination for the eye The tables were also 
issued with title pages and introductions in other languages In 
1871 E Sang published 4 New Table of Seven-place Logarithms 
of all h umbers from 20000 to 200 ooo (London) In an ordinary 
table extending from locxx) to 100000 the differences near the 
beginning are so numerous that the proportional parts are either 
very crowded or some of them omitted by making the table 
extend from 2ooexi to 200 exx) instead of from 10000 to ioo,cxx) 
the differences are halved in magnitude while there are only one- 
fourth as many in a page There is also greater accuracy A 


* A seven-figure table of the same kind is contained m S Gundel- 
finger’s Sechsstellige Gaussische und stebenstellige gemetne Logartthmen 
(I^ipzig, 1902) 
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further peculiarity of this tihk ib that multiples of the iliffcrenccs 
instead of proportional piits are given at the suit of the page 
1 ypographically the table is exceptional as there art no rules, the 
numbers being separated from the logarithms by rcvtrsfil commas 
— a doubtful advantage Hus work was to a greit extent the 
rtsult of an origin il caleulation see /runs ^oi hdin 1871 

26 Sang propostd to publish a niue ligure table fiom 1 to / uch) 000 
but the requisite support was not obtaintil \atious papeis of 
Sang’s nliting to his logarithmic calculations will be found in the 
Proc Soc Ldin subsequent to 1872 Ktfcrenct should here be 
made to \braham Sharp’s table of log irithms of numbers from 
I to loo and of primes from 100 to i 100 to hi plaets also of numbers 
from 999990 to I (XX) 010 to 63 pliets These first qipc ired in 
Geometry Improv d by 1 S Philomath (London 1717) they 
have been republished in SlurwirTs ( alltl s and the earlier ecfitions of 
Hutton’s tables H M Parkhurst, ^s/rowomicw/ (New York, 
1871) gives logarithms of numbers from i to kxi to 102 jiliees ‘ 

In many seven-figure tables of logarithms of numbers the values 
of S and T are given it tlu toj> of the pige with 1 the viriation 
of each for the purjiose of deducing log suits and tangents S and 
/ denote log (sin \ \) and log (tan r v) respectively tlu argument 
being the number of seconds elenoted by certain numb* is (some 
times only the first sometimes every tenth) in tlie number column 
on each pige Ihus in Callet s tables on tlu page on which the 
first number is 67200 S log (sin 6720" 6720) and 7 log (tan 

6720" 6720) while the I ’s are the variations of each for 10' lo 

find for example log sm i°t;2 12" 7 or log sin 6732^7 we have 

S-4 6S^498o and log 67327 = 3 ^<281X93 whence by addition we 

obtain 8 3136873 but V for lo is — 2 29, whdut tlie variation 
for 12" 7 IS -3 and the log sine re (pun d is S 3136870 lables 
of S and 7 arc frequently called ifter their inventor ‘ Lfelambie s 
tables ” 

Some seven-figure tables exte id to kx) (xk) and others to 108 o(x) 
the last 8 (XX) logarithms to S pi ices being given to ensure greater 
aceuriey as ne \r the beginning of tin numbers the differcnees are 
large md the interpol itions more laborious ind less exact than in 
the rest of the table The eignt figun logantluns however, at the 
end of a seven-figure table are li ible to occision error for the 
computer who is accustomed to tlircc leading figures common to 
the block of figures may fail lo notice tliat m this irt of tlu table 
there ate four and so a figure (tht fourth) is sometinus omitted m 
t iking out the logarithm In the ordinary method of airanging a 
seven figure t ible the change in the fourth hguie when it occurs in 
the course of the line is a source of frecpieiit eiior unless it is very 
clearly indicated In the earlier t ibles the chinge was not marked 
at all and the computtr had to decide for himst If each tune he took 
out a logarithm whether the third figure had to be inereased In 
some tallies the line is broken where the ehange occurs but tht 
dislocation of tht figures and the corresjiondmg irregulaiity m the 
lines are very" iwkwartl Babbage jirmted the fourth figurt m small 
type after a change , and Bremiker placed a bar over it Ihe best 
method seems to be that of pn fixing in isterisk to the fourth figure 
of each logarithm after the chinge as is dune m Schron s and many 
other moiJem tables This is beautifullv clear and the asterisk at 
once e itches the eye Shortredc and Sang replace o ifter a change 
by a iiokta (resembling a diamond in a pack of cirds) This is veiy 
clear in the case of the iVs but leaves unmarked the e ises in which 
the fourth figure is i or 2 A method which finds favour m some 
recent t ibks is to underline all the figures after the increase or to 
place a line over them 

Babbage printed a subscript point under the last figure of each 
logarithm that had been mere ised Schron used a bar subscript 
which being more obtrusive seems less satisf i lory In some tabks 
the increase of the last figure is only mark( d w hen the figure is 
increased to a 5 ind then a Roman five (v) is used in place of the 
Arable figure 

Hereditary errors m loganthrme tables are considered m two 
papers “ On the Progress to Veeuraev of Logarithmic T ibles ” and 

On Loganthmie labks ’ in Monthly Notices R 4 S 33 pp 33o 
440 See iLso vol 34 p 447 , and a paper liy Cfernerth Ztsch f d 
osUrr Gymn Heft vi p 407 

Passing now to the logarithmic trigonometrical canon the first 
great advance after the public ition of the Prtqonometna artipcialis 
in 1633 was made m Michael laylor’s Tabks of T o^arithms (London, 
1792) which give log sines and tangents to every second of tlu 
quadrant to 7 places Ihis table tontams about 430 pages with 
an average numoer of 7750 figures to the pigt so thit there are 
altogether nearly three millions ind a half of figurt s The change 

* Legendre {Traitt des fonettons elliptiqiies vol 11 1826) gives 

a table of natural siiifs to 15 places and of log sines to 14 places 
for every 13" of the (juadrant ind also a tabk of logarithms of 
uneven numbers from 1163 to 1301 and of primes from 1301 to 
10 (XX) to 19 places lh( latUr which was extracted from tht 
Tables du cadastre is a continuation of a tible in W Girdmer’s 
Tabks of I of^artthms (London 1742 reprinted at Avignon 1770) 
which givts logarithms of all numlnrs to uxxi and of uneven 
numbers from locx) to 1143 Lcgtndrt’s tables also appealed in 
hjs Exeretces de calcul integral, vol 111 (1816) 


in the le idiiig figures wlien it occurs in a column, is not marked M 
all and the table must be used with very great caution In fact it 
IS advisable to go through tht w hole of it <ir I fill in with ink the 
first o a^ttr the change is well as make some mark that will catch 
the eye at the head of every column containing a ch iiigc The t ible 
was calculated by interpolation from the Trigonometna artificiahs 
to 10 places and then reduced to 7, so thit the last figurt slioald 
alw lys be correct Partly on account of the absence of i miik to 
denote the eh ingc of figure in the column and partly on account of 
the size of the talik and a somewhat inconvenient arrangement 
the work seems never to have eomi into general use Computers 
have ilways preferred V Bagay s Nouvtlks Tables oGronomiqucs 
el hydrographtqiies (Pans 1829) which also contains i complete 
logarithmic canon to every second The ehange in the column is 
very clearly marked by a large bliek nucleus surrounded by i 
circle printed instead of o Bagay ’s work having become rare and 
costly vvis reprinted with the errors coirected The k print how 
ever bears the origin il title page and date 1829 and there appeals 
to be no means of elistinguishing it from the origin il woik except bv 
turning to one of the err it 1 m the original edition and examining 
whether the correction has been ni idc 

[he only other canon to every seeond that has been published is 
contained m R Shortrede 's Logarithmic lables (Ldinburgh) Ihis 
work was originally issued in 1844 m one volume but lieing dis- 
satislied with it Shortrede issued 1 new edition in 1849 in two 
volumes The first volume contains logarithms of numbers inti 

logarithms cS.c and the second the trigonometrical e mon to every 

second Ihe volumes are sold separately md may be legaided as 
independeni works they ire nut even dt scribed on Ihcir title 
pages is vol 1 and vol 11 ihe tngonomcti ical canon is very eom- 
I ])kte in every respect the irgumcnts being given in time as well is 
in arc full proportional pirts being added Ihe change ol 

ligiiie m the column is de noted by a nokta punted instead of o whe le 
the change occurs Ihe pige is crowded and the print not very 
clear so that Begay is to be preferred for regular use 

Previous to 1891 the only important tables m which the quadrant is 
divided ccntesimally were J P Hobert and L lelelci Nonvcllcs tables 
ingonomHriqurs {ii(.T\n\ 179Q) and ( Borela and J B ] Delimbre 
labks (rigonometnques decimates (Pans 1801) The. former give, 

I among other t ibk s natiiial and log sines eosines tangents md 
cotangents to 7 places the irgume nts proceeding to 3" at intervals 
of 10 and theuee to 30° it interv ils of i (tentesimil) and ilso 
n itural sines and tangents for the first hnndred ten thous.indths 
of a right angle to 10 places The latter gives log sines cosines 
tangents eot ingeiits secants nnd eosee ints fiom 0° to 3° it inti rvals 
of 10" (with full proportional p iris for every second) <inel thence to 
30^^ at inteivals ol P (centesimal) to 7 plaees Iheie is al o a t ibk 
of log sines cosines tangents and cotangents from o' to 10 it 
iiiteiyals of 10 and fiom 0° to 30'’ at intervals of 10 (centesimal) to 
II plaees Hobert and Idckr give a natural as well as a loganthmie 
e mon . but Bordi and Delarnbre give only the latte 1 Borela and 
Delamfbre give seven figure logiiithms of numbers to 10000 the 
line l)( ing lirokcn when a ehange of figure takes ])lacc 111 it 

ihe tables of Bordi and Delarnbre having become elilheiilt to 
procure and seven figure 1 ibles being no longer sufficient for the 
leeuricy lequired m istronomy and geodesy, the French govern- 
ment in i 8 qi issued an eight-liguie tabk eonl lining (besides log- 
irithms of numbers to 120 (kki) log sines and tangents for eveiy ten 
seconds (centesimal) of the quadrant the lattci being extracted 
from the Tabks du cadastre of lYony (see Loc.AKiaHM) Ihc title 
of this hnc and handsomely printed work is Strutt t gdographiqut de 
Varmei labks des logarithmis a hull cUcimalcs publics par 

ordrt dll mimstre de la gucfrc (Paris Imprimene N itionalc 1891) 

1 hesc t ibles are now m common use where eight figuie s are reejuircel 
In Briggs's Tr gononietna liritanniea of 1633 the degree is divided 
ccntesimally and but for the ap^ie ir incc in the same year of Vlacq’s 
1 rtgonomelria artiftnahs in which the degree is divided sexagesi- 
mally this reform might have been effected It is clear that the 
most suitable time for making such a ehange was when the naturil 
canon was rt])liccd by the logarithmic cuioii and Briggs took 
advantage of this opportunity He left the degree unalteied but 
divided it ccntesimally instead of scxagesimally thus ensuring the 
adv intage^b of decimal division (a saving of work m interpolations 
multiplications &c ) with the minimum of change The french 
mathematicians at the end of the T8th century eJivided the light 
angle ccntesimally completely changing the whole system with no 
appreeiable xdvantages over Briggs’s system In fact the centesin.al 
degree is as arbitrary a unit is the nonagesirnal, and it is only the 
non centesimal subdivision of the degree that gives rise to incon 
venience Bnggs’s example w is followed by Roe, Oughtred md 
other 17th century writers but the centesimal ehvisicm of the 
degree seemed to have entirely passed out of use till it was revived 
by C Bremiker in his Logariihnmch tngonometrische Tafeln mil funf 
Dccimalstellen (Berlin 1872 10th ed revised by A K dims lejofi) 

I his little book of 158 pages gives a five figure canon to every 
hundredth of a degree with proportional pirts besides logiiithms 
of numbers addition and subtraction logarithms dc 

The eight-figure table of i8gi has now made the use of i een 
tesimal table compulsory, if this number of figures is required 
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Th( 4strononitsclu Gestllschaft are, however publishing an eight- 
hgure table on the sexage'jiinal bystem under tlie charRe of Dr J 
Baubchmger, the director of the k Recheninstitut at Berlin Ihe 
cirrangemcnt is to be in groups of three as m Bremiker’s tables 

Collections of Tables — E'or a computer who requires in one volume 
logarithms of numbers and a ten-second logarithmic canon perhaps 
the two best books are L Schron, Scven -1 tguro Logarithms (I omlon, 
1861; stereotyped an English edition of the German work pub- 
lished at Brunswick) and C Bruhns I Ntw Manual of Logarithms 
to Seven Places of Decimals (Leipzig 1870) Both these works 
(of which there have been numerous editions) give logarithms of 
numbers and i complete ten second canon to 7 places Bruhns 
also gives log sines, cosines tangents .ind cotangents to every 
second up to 0® with proportional parts Scliron contains an 
interpol vtion table of 7«; pages giving the first 100 multiples of 
all numbers trom 40 to 420 The loginthms of numliers extend 
to 108000 in Schron and to 100000 in Bruhns Almost equally 
convenient is Biemiker's edition of \ega’s logarithmic lablt^ 

( Bei lin stereot\ ped , the English edition was translated from 
th( fortieth edition of Bremiker s by \\ L h hischer) This 
book gives a c iiion to every ten seconds, and for tlie lirst hve 
degrees to eveiy steond, with logaiithms of numbers to iuoo(X) 
Schron, Brulms and Bremiker all give the proportional parts for 
all the dillcrcnccs m the logarithms of numbers In Babbage’s, 
Calk t’s and man> other t ibEs only every other table of pro 
portional parts is given neai the beginning for w,int of space 
Sclnon Bruhns, and most modern tibles published in Germany 
h ive title -p^g( s and introductions in different 1 mguages J Dupuis 
tables dt /ogariihmis a stpt decimals (stereotyped third tirage 
I SOS IMris) is also very convenient containing a ten-second 
emon besules logarithms of numbers to 100 000 hyperbolic log- 
arithms of numbtrs to 1000 to 7 pi ices Ac In this work negative 
chaiactensties are ])rinted thioughont in the tables of circular 
functions tlu minus sign being placed ibovc the figure for the 
nntlumitical calculator these are preferable to the ordinary char- 
acteristics that are increased by 10 ihe edges of the pages con- 
taining the tireiilar functicms are red the rest licing gicy Dupuis 
also eclitecl Callet’s logarithms in 1862, with which this work must 
not bt confounded J S ilomon LoganthmisLht Tafehi (Vienna 
1827) contains a ten second canon (tin intervals being one second 
for the lirst two degrees) logarithms of numbers to 108 ouo squares, 
cubes square roots and cube roots to locx) a factor table to 
102 01 1 tcn-plaic Bnggian ind hyperbolic loginthms of numbers 
to 1000 mil of primes to ro ‘ind many other useful tables 
Thi work which is scarce is a well printed small ijuarto volume 
Oi collections of geiieial tables imong tlie most useful and 
arcessdile in Hutton ( dl< t Vega and Kohlei C Hutton’s 
well-known Mathemafual Fables (London) was first issued m 178^ 
but considei able idddiotis weic made in tlu lifth edition (iSii) 
Ihe tibles contain seven liguic logantliins to 108 000 and to 1200 
to 20 places some aiitilogaiithms to 20 places hyperbolic logarithms 
from I to lo it intervils of 01 and to 1200 at intervals of unity 
to 7 places logistic loginthms, log sines mid tangents to every 
seeoml of the liisl two degrees iiicl natuial and log sines tangents 
st( ints and versed sines foi every minute ot the (pndrant to 7 
pliees Ihe nitural lunrtions occupy the left hind piges and 
tlu log irithinic the right-hand Ihe first six editions, published 
in Hutton’s lifetime (d 182^) contain Abnliam Sharps oi liguie 
logarithms of numbcis Olinthus (xregory who brought out the 
i8^o and succeeding editions omitted these tables ind Hutton’s 
mtroduetion which contains a liistor^ of logarithms, the methods 
of constructing them Ac F Callcts Tables porlaiivts de loga- 
rtlhmts (stereotyped Pans) seems to have been hrst issued in 
178 1 and has since passed throiigli a great many editions In 
that of 185 ^ the contents irc seven figure loginthms to 108000 
Biiggi in and hyperbolic logarithms to 48 places of numbers to 
100 and of primes to iOv^7 log sines and tangents for minutes 
(centesimal) throughout the quadrant to 7 places natural and 
log sines to It; places for cveiy ten minutes (centesimal) of the 
quadrant, log sines and tangents for every second of the first hve 
degrees (sexagesimal) ind for every ten seconds of the quadrant 
(sexagesimal) to 7 places besides logistic logarithms, the hrst 
hundred multiples of the modulus to 24 places and the first ten 
to 70 ])laccs, and other tables Tins is one of the most complete 
ancl practically useful collections of logarithms that have been 
]Uiblislicd, and it is peculiar in giving a centesimally divided canon 
The size of the page in the editions published in the 19th century 
IS lirger than that of the earlier editions the type having been 
reset G Vegi’s Tabulae logarithmo trigonometric at was hrst pub- 
lished in 1797 in two volumes Ihc first contains seven-figure 
logarithms to loi 000 log sines Ac for every tenth of a second 
to 1 for every second to 1° 30' for every 10" to 0° 3 and thence 
at intervals of a minute, also natural sines and tangents to every 
minute all to 7 places The second volume gives simple divisors 
of all numbers up to 102 000, a list of primes from 102 ckk) to 
400313 hyperbolic logarithms of numbers to 1000 and of primes 
to locKxi, to 8 places e* and logi,,^’-' to x~io at intervals of 01 
to 7 figures and 7 places respectively the first nine powers of 
the numbtis from i to 100, squares and cubes to 1000, logistic 
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logarithms binomial theorem coefficients, Ac Vega also published 
Manuale loganthmico-trigonometricum (Leipzig 1800) the tables 
in which are identical with a portion of those containetl in the 
first volume of the Tabulae the Tabulae went through many 
editions a stereotyjietl issue being brought out by J A Hulssc 
{bammlung mcUhemattseJur Tafeln, Leipzig) in one volume m 1840 
Ihe contents arc nearly the same as those of the original work 
the chief difference being that a large table of Gaussian logarithms 
is added Vega clillcrs from Hutton and Callet in giving so many 
useful non logarithmic tables ind his collection is in many respects 
complementary to thtirs J C Schulze, Neue und erweiterte 
Sammluii" logurithmischer trigonornttvischer und anderer Tafehi 
(2 vols Berlin 1778) is a valuable collection and contains sevtn 
figure loganthms to loi 000 log sines and tangents to 2® at 
intervals of a second and natural sines tangents and secants 
to 7 places log sines and tangents and Napierian log sines and 
tangents to 8 places all for every ten seconds to 4° and thence 
tor every minute to 43“ besides squares cubes square roots mil 
cube roots to hkx) binomial theorem coefhcii nls powers of e 
ami other small tables Wolfram s hyperbolic logarithms of 
numbers below 10000 to 48 places first appeared in this work 
J H Lambeit’s Supplementa tabularum logarithmicarum et tri- 
gonometnearum (Lisbon 1798) contains a number of usifiil and 
curious non logaritlimic tables and liears a general resemblance 
to the second volume of Vega but then are also other small 
tables of I more stnc+ly mathematical character A very useful 
collection of non-loganthmic tibles is contained in Peter Barlow’s 
New Mathematical Tables (I ondon 1814) It gives squares cubes 
square nxits and cube roots (to 7 places), reciprocals to 9 or 10 
places, and rt solutions into their pnme factors of all numbers from 
I to loixio the first ten powers of numbers to loo fourth and 
fifth powers of numbers from loo to 1000 prime numbers from 
I to TOO 103 light pi ICC hypeibolic loginthms to locxx) tables 
for the solution of the irreducible cose in cubic equations Ac In 
the stereotyped reprint of 1840 only the squares cubes snuare 
roots ciibi rixits and reciprocals are retained The first volume 
of Shortrede’s tables in .iddition to thf trigonometrical canon to 
every second cont tins antilogarithms and Gaussian logintlims 
h R llassler, labiihu loganthmuai et irigonomctricae (New York 
1830 sttrcotypeil) gives seven figure logarithms to 100000 log 
sines and tangents for (very second to i‘’ and log sines cosines 
tangents mil cotangents from 1° to 3° at intervals of 10’’ and 
thence to 43*^ at intervals of 30" Every effort has been made to 

reduci the size of ihc tallies without loss of distinctness the pige 
being only about 3 by 3 inches ( opies of the work were published 
wnth the introduction and title pige m diflerent languages \ D 
Stanley Tabhs of logarithms (New H iven US i860) gives 
seven figure logarithms to iix) oix) and log sines cosines, tangents 
cotangents sec<mts ind eostemts at intervals of tin seconds to 

15*^ and thence at intervals of a minute to 43“ to 7 places, besides 
natural sines and cosints antiloginthms and other tables Ihis 
collection owed its origin to the fact that Hassler’s tables were 
found to be inconvenient owing to the smallness of the type 
G 1 nvini Tahlis of Logarithms (I omlon 1866 stereotyped printed 
at lurin) gives seven figure loganthms to 20040, Bnggian and 
hyperbolic loginthms of primes to i .ix> to 2Ca places log sines and 
tangents for each sieond to 9 at intervals of 10" to 2° of 30” tog® 
of i' to 45® to 7 places besules square and cube roots up to ^25 
Iht book which is intended for schools engineers Ac, has a 
peculiar arrangement of the loganthms and proportional parts on 
thcpigcs Matlumatical Tabhs (\\ A R Chambers Edinburgh) 
containing logarithms of numbers to icx^oexi and a c,mon to every 
minute 01 log sines tinge nts and secants and of natiiril sines to 
7 places besides proportion il loganthms and other small tibles, 
is cht ip and snitible for schcxils though not tei be compared as 
regards matter or typogr iphy to tlu bt st tables di scnlx?tl above 

Of six-ligure tables ( Bremiker s I ogarithmorum VI deettnahum 
nova tabula Berohnensis (Berlin 1832) is probably one of the 
best It givis loginthms of numbers to TOO txx) with proportional 
parts and log sines and tangents for every second to 3® and beyond 
3® for every ten seconds with proportional pirts J Hantschl 
I ogarithmisrh trigonometnschis Ilandbuch (Vunna 1827), gives five 
figiiri logarithms to 10000 log sines and tangents for eVerv ten 
seconds to o places natural sines tangmts secants and versed 
sines for every minute to 7 ])liccs loganthms of primes to 1 3 39i 
hyperbolic loganthms of numbirs lo 11,273 fo ^ places, least 
divisors of numbers to iS 277 binomial theorem coefficients Ac 
K Farley’s Siv-Tigure logarithms (London stereotyped 1840) 
gives six-figure logarithms to 10000 and log sines and tangents 
for every minute to 6 places 

roming now to five figure tables a very convenient little book is 
Tabhs of Logarithms (Useful Knowledge Society I ondon from the 
stereotvpoel plates of i 8 ^q) which was prepared liy De Morgan, 
though It has no name on the title page It contains five-figure 
loginthms to 10 ooc^ log sines and tangmts to every mmnte to 
3 pi ices liesides a few smaller tibles J de L<ilande’s Tabhs de 
logarithmes is a hve-hgure table with nearly the same contents as 
De Morgan’s first published in 1803 It has since passed through 
many editions, and after being extended from 5 to 7 places, passed 
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through several more J Galbraith and S Haughton, Manual of 
Mathematical fables (London, i860) give five-figure loginthms to 
iO(3<H) and log sines and tangents for every minute, also i small 
table of Gaussian loganthms J Houtl Tables dc loganthmes d 
(JHcf (Pans 1871 new edition 1907) is a very convenient 

collection of five figure tables besides logarithms of numbers and 
Circular functions there arc Gaussian logarithms hast divisors of 
numbers to 10841 antiloganthins &c Iht work (118 pp ) is 
printed on thin paper A Gcrnerth TunfsUUt^e gemetne Logartthmen 
(Vienna 1866) gives logarithms to 10800 and a Un-second canon 
riitrt art sixty lines on the page so that the double page contains 
log sines cosines tangents and cotangt nts extending over a minute 
C Brtmiker Logartthmisch-trigonomelrtst he lafiln mit funf Decimal 
sullen (loth edition by A Kallius Berlin 1906) which has been 
already referred to, gives logarithms to lotxx) and a logarithmic 
canon to every hundredth of a degree (sexagesimal) in ,i handy 
volume the lines arc divided into groups of three an arrangt ment 
about the convenience of which there is a difference of opinion 
H Cfravclius himfsUlhgi Ingarithmtsrh-tngouonutuschf Taft In fur 
die Decimalteilimg dts Quadranten (Berlin 1886) is a well printed 
hve-figure table giving loginthms to iticxx) a logirithmit canon to 
every centesimal minute (t c ten thousandth pirt of a right angle) 
and an extensive table (40 pp ) for the conversion of centesimally 
expressed ires into sexagesimally express! el arcs and vice versa 
Among the other tables is a four place table of sepi ires from o to 10 
at mttivals of (x^i with proportional pirts E Becker I ogarith 
misch-trigonometrisches Handbuch auf funf Dectmalcn (2nd stereo 
ed Leijizig 1897) gives log iritlims to 10 (xiq and i logarithmic c inon 
for every tenth of a minute to 6® and thenci to 4^“^ for cveiy minute 
There are also G lussi m logarithms E Gamborg J ogaritmctahel 
(Copenhagen 1S97) is a well printed collection of tables which 
Lont iins a five figure logirithmic canon to cverv minute five figure 
loginthms of numbers to lorxx) and iive-figure antilogarithms 
viz hvc-tigure numbers inswering to four-figure mantissic freiin 
txxxj to 9999 it mterv ds of (xx)i H Schubert hunfsUUtKC 
lafiln und lugintafiln (I cipzig 1896) is peculiar in giving 
besides logarithms of numbers and i logarithmic and natural 
camm the three converse tables of numbers answering to 
loginthms and ingles answering to logarithmic and n ilural 
trigonometrical functions The five-figure tables of 1 , (j Causs 
(Berlin 1870) have passed through verv many editions and mention 
shouUl also be made of those of T Wittstein (Hanover 18^9) and E 
\\ Rex (Stuttgart 1884) S W Holman Computation Rules and 
Logarithms York iSgb) contains i well printed iiid convenie nt 

set of tables including five figure loganthms of numbers to loexio 
and a five figure logirithmic cinoii to every minute the aetiiil 
characteristics (with the negative sign above the number) being 
printed as in the table s of Dupuis 18O8 referred to above Thcie 
is also a four-place trigonometneal canon and four place aiiti- 
logarithms reciprocals se|uare and cube roots Ac (r W Jones 
Logarithmic Tables (4th ed London and Ithaca N Y 1893) con- 
tains a five place natural trigonometrical canon and a six-place 
logirithmic canon to every minute six-place Gaussiin and hyper- 
bolic loganthms bcsules a variety of four-pliee tables, including 
scpi in s cubes quarter squires reciprocals Ac The factor table 
has been already noticed It is to be observed tint the fourth 
edition is (juilc a distinct work from the third which contained much 
fewer tables J B Dale, htve-pgure Tables of Mathimaiital Func- 
tions (London 1903) is a book of 92 piges containing i number of 
small hve-figure tables of functions which arc not elsewhere to be 
found m one volume Among the functions tibulatcd are elliptic 
functions of the first and second kind the gamma function Legendre’s 
coefficients Bessel s functions sine cosine and exponential integrals 
Ac J Houtl’s Recueil de formules et de tables numertques (Pans, 

1 808) contains 19 tables occupying 62 pages most of them giving 
results to 4 places they rtlate to very varied subjects — anti 
loganthms, Gaussian logarithms loganthms of ~x elliptic 

integrals squares for use in the method of least squares Ac C 
Bremiker tafel vierstelliger Logartthmen (Berlin 1874), gives four- 
ligure loganthms of numbers to 2ex)Q log sines cosines tangents 
and cotangents to 8® for every hundredth of a elegree ind thence to 
4q° for every tenth of a degree to 4 places There are also Gaussian 
logarithms squares from 0000 to 13 antilogarithms Ac Ihe 
book contains 60 pages It is not worth while to give a list of four- 
figure tables or other tables of small extent which are very numerous 
but mention may be mule of J M Peirce Mathematical Tables 
chiefly to Four Figures (Boston U S 1879) 42 pp containing also 
hyperbolic functions , W Hall tour-pgure Tables and Constants 
(Cambridge 190s) <^>0 pp chiefly for nautical computation A du 
P Denning hve-pgure Mathematical 1 dbles for School and Laboratory 
Purposes (12 pp of tables large octavo) , A R Hinks Cambridge 
Four figure Mathematical Tables (12 pp) CM Willich Popular 
Tables (London 1853) is a useful book for an amateur , it gives 
Bnggian and hyperlxihc logarithms to I2ex^ to 7 places squares 
Ac to 343, Ac 

Hyperbolic or Napierian or Natural Logarithms — The lo^anthn^ 
invented t^^apier and explameel by him in the Descrtptto (1614) 
were not tllMhliame as those now called natural or hyperbohe (viz , 
to base e), and very frequently also Napierian, loganthms Napienan 


loganthms stnctly so called, have entirely passed out of use and 
are of purely historic interest , it is therefore sufficient to refer to 
the article Logarithm, where a full account is given Apart from 
the inventor’s own publications the only stnctly Napienan tables of 
importance are contained in Ursinus’s 7 rigonometria (Cologne 
1624-1625) and Schulze’s Samm/wng (Berlin 1778) the former being 
the largest that has been constructed I ogarithms to the base e 
where e denotes 2 71S28 were hrst published by J Speidell New 
Logarithmes (ibig) 

The most copious table of hyperbolic loganthms is Z Dase Tafel 
der naturlichen i ogarithmen (Vienna 1850) which extends from 1 
to 1(000 at intervals of unity and from icxxo to 10 500 at intervals 
of 1 to 7 places with differences and proportional pirts arranged 
as in an ordinary seven-figure tabic By aclding log 10 to the results 
the range is from 10 uoo to 105 ocro at intervals of unity The table 
formed part of the Annals of the Vienna Observatory for 1851 but 
separate copies were printed The most eliborate table of hyper- 
bolic log irithms is due to Wolfr im who calculated to 48 places the 
loganthms of all numbers up to 22(xj) and of all primes (also of a 
great many composite numbers) Ixtween this limit and lOCKig 
Wolfram’s results first ippcarcd m Schulze’s Sammlung (1778) 
Six logarithms which Wolfram had been prevented from comjmtmg by 
i serious illness were supplied in the Berliner Jahrhuch 1783, p 191 
The complete table was re'prodnced in Vega’s Thtsaurus (1794) 
where several errors were corrected iables of hyperbolic logarithms 
arc coiit lined in the following eollcclions — Callet all numbers to 
100 and primes to 1097 to 48 places Borda and Delambre (1801) 
all numbers to 1200 to 11 places Salomon (1827) all numbers to 
icxx) and primes to 10333 to 10 places, Vegi 1 ahulat (ineluding 
Hulsse’s edition, 1840) and Kohler (1848), all numbers to le^e^o and 
primes to lo 000 to 8 places , B irlow (1814) numbers to ii) exxi , 
Hutton Mathematual Tables and V*illich (1853) all numbers to 
I2ex> to 7 pliees Dupuis (t 808) all numbers to 1000 to 7 places 
Hutton also gives hyperbolic loganthms from i to 10 at intervals 
of 01 to 7 places Rtts*s Cyclopaedia (1819) art ‘ Hvjierbolic 
Loganthms " eemt iins a table of hyperbolic logarithms of all numbers 
to 10 OCX) to 8 places 

Logarithms to b ise e arc gencrilly termed Napierian by English 
writers and natural by foieign writers There seems no objection 
to the former mine though the loginthms actually invented by 
Napier depended on the base but it should lie mentioned in 
tf xt-books that so e illed Najiieriaii log 11 ithms are not identie il with 
those origmalU devised and calcnhted by N ipier 

Tahhs to convert Bngginn into Ilypirholtc Logarithms and vice 
Versa — Such tables merely consist of the first hunelrcd (sometimes 
only the first ten) multiples of the modulus 43429 44819 and 
its recqirocal 2 30258 50929 to 5 6 8 10 or more places 
Thev art generally to be found in collections of loganthmie tables 
but rirely exceed a page in extent ind are very easy tc^ construct 
Schroii and Bruhns both give the first hundred multiples of the 
modules ind its reciprocal to lo places and Bremiker (in his edition 
of Vegl and in his six-ligure tables) and Dupuis to 7 places C F 
Dcgcn Tabularum Fnnuis (Copenhagen 1824), gives the first 
hundred multiples of the modulus to 30 places 

Antilogarithms — In the ordinary tibks of logarithms the natural 
numbers are integers wliilc the logarithms are incommensurable 
In an antilog irithmic canon the logarithms are ex ict quantities 
such as cxxxji 00002 Ac and the corresponding numbers are 
incommensurable Ihe largest and eirlitst work of this kind is 
J Dodson's Antiloganthmic Canon (London 1742) which gives 
numbers to 1 1 places corresponding to loganthms from o to i at 
mterv ils of ocxxj)i arranged like a seven-figure logarithmic table, 
with intcrscnpt differences and proportional parts at the bottom 
of the pigc ihis work was the only large antiloganthmic canon 
for more than a century, till in 1844 Shortrede published the hrst 
edition of his tables in 1849 he published the second edition and 
in th( same year Fihpowski’s tables appeared Both these works 
contain seven-hgure antiloganthms Shortrede gives numbers to 
logarithms from u to i at intervals of exxxji wnth differences and 
multiples at the top of the page and H E Filipowski A 1 able of 
Antilogarithms (London 1849) contains a table of the same extent, 
the proportional parts being given to hundredths 

Small tables of antilogarithms to 20 places occur in several 
collections of tables, as Gardiner (1742) Callet and Hutton Four- 
and five place tables are not uncommon in recent works as e g m 
Houel (1871), Gamborg (1897), Schubert (1896) Holman (1896) 
Addition and Subtraction or Gaussian Logarithms — The object of 
such tables is to give log {a±h) by only one entry when log a and 
log 6 are given Let 

A -log X, B = log (i-f;r-^), C-log (1+^) 

Leaving out the specimen table in Z Leonelli’s Th/orie des loga- 
rithmes additionnels et d/duchfs (Bordeaux 1803) in which the 
first suggestion was made,^ the principal tables are the following 
Gauss, m Zach's Monatliche Correspondenz (1812) gives B and C 
for argument A from o to 2 at intervals of 001, thence to 340 


' LeonelU’s onginal work of 1803 which is extremely scarce, waa 
repnnted by J Houtl at Pans m 1875 
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at intervals of 01 and to «; at intervals of i ill to 5 places This 
table IS repnntetl in Causs’s Werke vol ni p 244 E A Matthies- 
sen Tafet zur bequemern Berechnung (Altona 1818) gives B 
and ( to 7 places for argument A from o to 2 at intervals of 0001 
thence to 3 at intervals of 001 to 4 at intervals of 01, and to «; 
at intervals of i the table is not conveniently arranged Peter 
Gray fables and formulae (London, 1840, and “Addendum” 
iS7()) gives ( foi argument A from - 3 to - 1 at intervals of (x>i 
and from - i to 2 at intervals of 0001 to 6 places with propor- 
tional parts to hundredths md log ( i - x) for argument A from - 3 
to - I at intervals of 001 and from 1 to 1 8999 at intervals of 0001, 
to 6 pi ices with proportional parts J Ztch 1 afeln der Addtltons- 
imd Subtrac tions-Logartthmcn 1849) gives for argument 

1 from o to 2 at intervils of ck)OI thence to 4 at intervals of 
001 and to 6 at intervals of ui , also C for argument A from 

0 to 0003 at intervals of (kkioooi thence to o^ at intervals of 

uooooi and to 303 at intervals of 00001 all to 7 places with 
piopoitional parts These tables are reprinted from HulsseS 
idition ol \ega (1849) the 1840 edition of Hulssc s Vega con 
t lined a reprint of C^auss's original table 1 Wittstein Loga 
rithmt's de Gauss a stpt ddcima/es (II mover i 860 ) gives B for 
argument A from 3 to 4 at intervils of 1, from 4 to 6 at intervals 

of 01 from 6 to 8 at intervils of 001 from 8 to 10 at intervals 

of (K)Oi also from o to 4 at the same intervals In this hand 
some work the arr ingcment is simil ir to that in a seven figure 

loganthmic table (xauss’s oiiginil live place table was reprinted 

111 Pasquicli Tabulae 1817) Kohler Jtyome de la Landt s 

1 a/t In {Leipzig 1832) a.n(\ II andbuch {Leipzig 1848) and Galbraith 

and Haughton Manual (London i860) Iloutl lables dt lo^a 
fUhmts (1871) ilso gives i sin ill five place table of Gaiissi 111 
loginthms the adtlition and subtraction loganthins being separatetl 
as 111 Zech Modified I sussian loginthms are given by JUT 
Muller Vitrstcllig( Loganthrnen ((xotha, 1844) viz a four pi ice 
table of B and - log (i I'M from 4 -o to o^ it intervals of 0001 
thence to 2 f at intervals of 001 to 2 at intervals of 01 and to 
4 at intervals of 1 and by Shoitiedt Logarithmic I abbs (\ol 1 
i84c>) viz a live pi ice table of B and log (i-f-t) from 4 3 to 

3 it intervals of 1 from A -3 to 2 7 at intervals of 01, to i 3 <it 
intirvds of 001 to 3 at inti rvals of 01 ind to 3 it inti rvals 
of 1 lilipowski’s Antilogarithms (1849) contains (xaussian log- 
intlims ifianged in i new way Ihe prineipil 1 ibl< gives log 
(;iH-i) as tabular result for log x as argument from 8 to 14 it 
mteivals of 001 to 3 places Weulenbach Tafil urn dm I ogarith- 

mcn (Copenhagen 1829) gives log tor irgiiinent 1 from 

382 to 2002 at intervils ot f>oi to 36 it int< rv ds of 01 and 
to 3 3 it intervals of i to 3 places f Hout I’s Bnnnl d( fnrmuhs 
it ill tabhs numenqms (3nd ed Pans isoS) contains tables of 

logu, (HI) log,o ^ \ ^ and logi,, | — i fiom log i - - 3 to - 3 at in 

tervals of i from log i — - 3 to - i nt intervils of 01 from 
log i - 1 to o it inti rvals of (X)i F W Rex {Funf^tclhgi 
Logui ithmcn-Tafcln Stuttgirt 1884) gives also a five figure table 

ol log ^ ^ ' ind r Himmer in lits Siihsstilligi laid diV \\ erthe 
1 - V 

fur hdm W (vt dts Irgununts log i (T eipzig 1(^02) gives i six 
ligUK table of this function from log 1 7 to i ggotxj and theni 

to I 999700 to 3 plac( s S (xundellingir’s Sahsst llige Gaussisdtc 
iind siefu nstilligi ^emunt I oganthmen (Leipzig 1902) contiins \ 
tcibU ot logj„ ( I H ) fo b places from log x — 2 to 2 at mterv ils 
of ooi C W Jones s Loganthmu laldts (4th ed I ondon snd 
Ith ua N Y 1893) contiin 17 jiiges of (.xaussian six figuie tables 
the piincipal of which give log (i-fv) to argument log r from 
log \ - 2 80 to o at intervals of 001 an<l thence to logg it 
intervals ol oixji, and log (i - i-^) to argument log x from log 
i = j. to 5 intervils of 0001, and thcncc to 2 8 at intervals of 

001 Gaussian logarithms to 3 or 4 places occur in many collec- 
tions of Ijve-ligure or four figure tables 

Quadratic L garithms —In a pimphlct Saggto dt tavole dei loga- 
yUm\ qiiadratici (Udine 1885) Conte A di Primpero has described 
L mcthoil of obtaining fractional powers (positive or negative) of 
any number by means of tables contained in the work If 


,X TVT N - log log a 

a' =N, then ^ . 

log b 

and if the logarithms arc taken to be Bnggian and and 

h = 2 then x - log,,, logj^ V/log 2 J- 10 

This quantity the author defines as the quadratic logarithm of 
V and denotes by L,N It follows from this definition that 
L,A =L,,N -f-log|„>', log,n 2 Thus the quadratic logarithms of 
iV and where 5 is any power (positive or negative) of 2 have 
the same mantissa 

A subsidiary t ible contains the values of the constant 
log,„r,log,o2 for 204 fi actional values of r The mam table contains 
the values of uxk) mantissae corresponding to irguments N 
Vi (which all have the same mantissae) Among the irgu- 
ments are the quantities 10 ei 101 102 gg g (the interval 

being i) and 1000 leioi 10 99 (the interval being 01) As 

in (xaniple to obtain the value of 12 1 we take from the first table 


the constant -o 384962 which belongs to 4 Jvnd entering the main 
table with 12 we t ikc out the quadratic logarithm 10 109937 which 
by applying the constant gives 9 524975 the quadritic logarithm 
of the quantity required 

An appendix {lavola degh tsponenlt) gives the Bnggian loga 
rithms of the first 37 numbers to the first 50 numbers as base 
VIZ logi-iV foriV = 2 3 37 anil AT -2, 3 30 The results 

are generally given to 6 places 

Logistic and Proportional Logarithms —In most collections of 
tables of logarithms a five place table of logistic logarithms for cverv 
second to is given Logistic t ibles give log 3600 - log x at inter 
vals of a second x being expressed in degrets minutes, and seconds 
In Schulze (1778) and Vega (1797) the I ibU extends to x 36cxj'' 
ind in Callet and Hutton to \ 3280'' Proportional loganthms lor 

every second to 3° {it log ic) 8(x> - log \) form part of nearly all 
eollections of tables relating to navigation gciurdl> to 4 places 
sometimes to 3 Bagav Tabbs (1829) gives i five place table 
but such are not often to be found in collections of mathematical 
tables Ihe sinie remark applies to tables of pro])ortional log- 
irithms lor every minute to 24’' which give to 4 or 3 places the 
vahus of log 1440 -log X The object of a proportional or logistic 
table or a table of log a - log x is to f icilitate the calculation of 
proportions in which the third term is a 

Interpolation Tabbs — All tables of proportional p irts inav lx. 
rtgarded is interpolation t ibles C Bremiktr, Tafcl der Pro 
portion alti lb (Birlin 1843) gives proportional parts to hundredths 
of all numbers from 70 to 699 Schron logarithms contains in 
intt rpolation t ibk gnang thi first hundred multqdes of all numbers 
from 40 to 410 Sexagesimal tables alnad\ described are inter- 
polition tabks where the denominator is 60 01 600 lables of 
the V lines of binomial theorem coefficients which are required 
when second and highei oideis of differences ire used are described 
below VV S B \\oolhouse On I nh rpolation Summation and 
the Idjusiment of humcrual Tables (London 1863) contains nine 
pag<s of interpolation t dilcs The book consists of papers cx 
tr.ictcd from vols 11 and 12 of the Assurance Magazine 

Dual Logarithms — This term was used by Oliver Bjme in his 
Dual trithnutir \ oung Dual Arxthiutuian Tahla of Dual Loga 
rithms Ac (London 1803 r>7) A dual number of the ascending 
branch is a continued product of powers ol 1 1 i 01 i 001 Ac 
tiken in older thi powers onlv being e\i>ressed thus 4,6978 
denotes (i i)«(i oi)*(i rxji)’(i exioi)” tlie numbers following tbe ^ 
being e died duil digits A dull number vs Inch has all but the 
last digit zeros is i died a dual logantlmi the author uses dual 
loginthms m which there are seven ciphers between the 4, aiiel the 
logarithm Ihus since 1 ckX)()i 30. is equal to 4^ n o o o n o 399702 
the whole numbci 3997(^2 is the dual logarithm of the natural number 

1 CX>(X>1 >()*, 

\ dual number of the desce nding branch is a continued product 
of poweis of 9 99 Ac for instance ( (>)*( gg)- is denoted by *3 ’2 ^ 
Ihe I abbs which oeeup> 112 juges give dual numbers and log 
irithms both of tlie ase« nding and eleseeiielmg brinchfs aiiel the 
eorre s])on<bng n itni il nninbers Ihc authoi claimed thit his tables 
were superior to those ot common logarithms 

Constants — Tn nt arlv all t ibk s of loginthms there is a p ige 
devoted to certiin lrcqu« ntlv used const ints and then logarithms 
such as TT TT-’ TT ^'ir \ sjiecidlv good collection is jirinted m W 
reiiipletons MilUvrights and Pngnuei s Poifut Companion (eoi 
re ( ted bv S M lynird London 1871) vsliich gives 38 const ints 
involving TT and their le^g inthms gemriHv to 30 jilaccs and 13 
others tliat may be properly c illcd mathematic il A good list of 
const ints involving tt is given in Salomon (1827) A J^iper by C 
Puicker m Griiiurt's 4 nhiv (vol 1 p 9) has a number of constants 
involving TT given to a greet many places and Gauss’s memoir on 
the lemniscatc function {W erkt vol 111) his Ac 

calculated to ibout 30 places The quantity ir his been worked 
out to 707 pi ices (Sh inks Proc Po\ Sol 21 p 319) 

J C Adams has calcnlittd Euler’s const int to 263 places {Proc 
Ro\ Soc 27 p 88) and the modulus 43429 to 272 places 
{Id 42 p 22) The latter vihie is quoted in extenso under 
Lo( ARiTHM J Burgess on p 23 of his paper of 1888 referred to 
wruXcT Tables of i' has given i number of constants involving tt md 
p (the constant 47^)9 3(1 occurring in the 1 heavy of Lrrots) 

and their Bnggian loginthms to 23 places 

Tabb s for thi Solution of Cubic Pquations — Lambert Suppb menta 
(i 7 Q‘^) gives +(1 - U) from i- (xii to 1 133 as intervils of ooi to 
7 places and Barlow (1814) gives P-x from v - i to i 1349 ''t 
intervals of cxxai to 8 pi ices \ ery extensive tables for the solution 
ol cubic equations are cont lined in a memoir “Beitr ige /ur Aufiosung 
hohercr Gleichungcn ’ bv J P Kulik in the 4 l)h dtr k B(dim (its 
dtr Hiss (Prigue iSfx)) ii pp 1-123 The principal tibles 
(pp 38-123) give to 7 (or 6) places the values of + (at - t^) from 
r = o to r = 3 2800 at intervals of 001 There are ilso tables of the 
even and unevt n determinants of cubic eqii itions &c Other tables 
for the solution of equations are by \ S Guldberg in the Forhand 
of the Vnbns Selskab of Christiania for 1871 and 1872 (ee^uations 
of the 3nl and 3th order) by S Gunde llniger I afdn zur Berechnung 
dtr recllen \\ urzdn sanitlicher trinomisihen Gbuhungen (Leipzig 
1897) whicli depend on the use of (xiussian logarithms, and by R 
Mehmc Sdihmtbh's /iitsdinft i8qs 43 p 80 (quadratic equations) 
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Binominal I heorem Coefficients — Fables of the v dues of 

x(x I) xi\ - I){^ - 2) \(v - i) (\ s) 

12' 12, 1 2 (} 

from 4 = or to 1 it intervals of 01 to 7 places (which arc useful 
in interpolation by second and higher orders of differences) occur 
in Schulze {177'^) Barlow (1814) Vega (1797 and succeeding editions) 
II\ntschl (iS„7) and Kohler ( 1848) W Rouse Doctrine of Chames 
(London n d ), gives on a folding sheet (a-f by* for n 1,2, 20 

H ( ^ld^n {Ricneil dcs lahlis Stockholm 1880) gives binomial 
coeffii lonts to w - 40 and their logarithms to 7 places Lambert 
Supplenit nta (1798) has the coefficients of the first 16 terms in 
(i f i)i and (i - 0^ values being given accurately as decim ds 

Vega (1797) h IS a page of tibles giving -i_ ^ ^ K anti 

2 4 ~ b ^3 

similar tju intitics to 10 pUets with thtii logmthms to 7 places and 
a page of this kind occurs in other collections Kohler (1848) gives 
th( values of 4t) such t|uantities 

Ft^urate Numbcis — Denoting n{n f 1) (u-fi - i)/i • by [«], 
Lambert SuppUnunta 1708 give s [«], from « iton- ind from 
X 1 to 1-12 and G \V Hill {Anur Jour Math 18S4 b p 130) 
guts log,„[ul for n - \ ’’ ft 4 ’* ind from i i to i - 

Tt iqononutruul Quadratu Surt/s — The surd values of the suits 
of cvery^ third tlegrec of the quatlrant irc given in some tibles 
of logaiithms , eg in Huttons (p x\vi\ ed i8ss) 

3°- Jj^'(S-hN/5)+ s/V 1 x/a - s/(i 5 + K' 5 ) s'" s!\\ 'intl the 

numerical values of the sunls + \ CO given 

to 10 pi ices These values were extended to 20 pints 1 )\ Petei 
Gray Mlss of Math 1877 b p los 

Lirculatniff Decimals — (rooduviis tabits have been destiibctl 
already Several others hive been pubhslud giving the numbtrs 
of tligits in the periotls of the leciprocals of iirirncs Burekhirtll 
Tahlts (its clivtsiurs dii pnniur million (Pans 1S14 1817) givt one 
for all primes up to 2^4^ and for 22 primes exceeding th it limit 
E Desinirest Thom dts nombns {Veins 18^2) mdudetl ill pi lines 
up to 10 000 ( (» Rcuschlc Muthi mutisi In Ahhandlun^ tuthaltend 

neut zahli iithcoittisc/u labtlkn (i8sb) tontims a similai table to 
15 oou Tills \V Shinks extcndeel to boooo the portion fiom 
I to 30000 is printed in the Prot Roy bur -2 p 2t)o anti the 
remainder is pi eservt d in the irchiv* s of tlie socit t\ {/d 2^ p 20f> 
and 24 p 302) The number of digits in tlie dnimil peiiod of i//> 
IS the same as the exponent to which lo belongs foi mtwlulus p so 
thit whenever the period h is /> - i tligits 10 is i primitive root of p 
fables of piimes having 1 given numbei, u of (h-,its in then periods 
te tables of the resolutions of lo i into fntois anti as far as 
known into prime factors hivi been given by \\ Looft (in s 

Archil) It) p S 4 rtprint(d m Noitv annabs 14 p iid intl by 
Shanks (/’kh Roy Soi 22 p 3S1) ihc former exte nds to bt) 
and tht Utter to n mo but tht n iie gajis in both Rtuschle's 
tnict also contiins rt solutions of 10' - 1 

Ihere is a similar t ible hy ( L Biekmore in Mt ss of Math 1896, 
25 p 43 A full account of all tililes coniieclmg n and p where 
10' I inoil p 10" being the least powei foi which this congnu ncc 
holds goeiel is given by Ml in C unnmglutn {Id igtM yy ]> 14<;) 

The piper by the same author ‘ Period Icngtlis ol (ireuUtts” 
{Id igtao *.g p 145) relite^s to ciiculators in the sc tie of radix a 
See also tabits of thi nstdntions of a - 1 into factors untUr Tahlts 
relating to tht Theory of Numbers (below) Some fin tht r references 
on circulating decimals are given in /Voc Camb Phil 2>ot (878 3 
p iHi; 

P\thagorcan I riangks — Right inglcd triangles in which the sides 
and hypothcnusc are all ration il integers art freepiently termed 
Pythagore in tri ingles as, for example the tri ingles ^ 4. 3 ami 
5 12 13 Schulze Sammlun^ (177b) contains i tabic of such 

triangles subject to the contlitum tan ^5 (« bung tme of the 
acute angles) About itx) tinngles are given but some occui 
twice Large tables of right angled lationil triangles weie given 
by C A Bretschncitlcr in Grunt ris Archiv 1841 i p 9b and by 
Sang Irans Roy Soc I.din 18(14 33 P 7‘'7 Li tlicsc tables the 
triangles arc arranged according to hypotheiiuscs and extend to 
I2CJI 1200 49 and 1105 107^ 2b4 respectively W A Whitworth 
m a paper read loefore the Lit and Phil Society of Liverpool in 
187s earned his list is far os 246^ 2337 7^4 ^ce also H Kith, 
“Die rationalcn Drcicckc,” m Gruntrl s Archiv 1874, 56 p 188 
Sang’s paper also contains a tabic of triangles having an angle of 
1 20^ and their sides integers 

Powers of n — G Pauckcr, m GrunerPs Archiv p 10 gives and 
iri to 140 places and tt ^ to about 50 jilices , J Burgess 

{Trans Roy Soc Ldtn 1898 39 II No 9 23) gives 

2 ^Tr i and some other constants involving v as w ell as their Bnggian 
logarithms to 23 places and m Maynard's list of constants (see 
Constants above) ir^ is given to 31 places The first twelve powers 
of T and ir~^ to 22 or more places were given by Glaisher m Proc 
Land Math Soc 8 p 140 and the first hundreel multiples of tt and 
IT ^ to 12 places by J P Kuhk, Taft I dtr Quadrat- und hubik Aahlen 
(Leipzig 1848) 

The Series — Let S„ «?„ <r,j denote respectively 

the sums of the senes i &c , i-” - - &c , 


i~” + 3 "” 4 -S“" b Nc Legendre {Iraitt dcs fonctions tlliptufuesr 
vol 2, p 442) computed 5 „ to 16 places from n i to 35 ind 
Glaisher {l^rot Land Math Soc 4 p 48) deduced s„ and <r„ for the 
same arguments and to the same number of places Ihe latter also 
gave S„ s„ <T fort* 24b 12 to 22 or more places {Proc Lond 

Math Soc 8 p 140) and the values of where 2-”-f 3-"-!- 
5 " I &CC (prime numbei s only involved) for w — 2 4 6 36 to 

1$ pilots {Comptc tendu de I 4 ssoc Fran^aise, 1878 p 172) 

C W Mcrrilield {Proc Roy Soc 1881, 33, p 4) gave the values 
of log,. and for «-i,’ 3 33 to is places and Glaisher 

{Qiiar four Math 1891 23 p 347) the values of the sime 

quantities fori/ - 246 80 to 24 jilaces (last figure uncertun) 

Merriiicld's t ible was rcjirintid by J P (xram on p 2b9 of tin paper 
of 1884 leferrcd to undei S/;n mtigral who also iddeil the 

values of log, ft S„ for the same arguments to 13 places An eiior 
m 1 , in Mcinfiild’s tabic is pointed out in Quar Jour Math 
23 p 373 I his quantity is correctly given in (‘ 7 ram's reprint 
T J Stitljcs has greatly extended Legcndn s t ible of S„ His tabic 
{Acta math , 1887 10 ]> 299) gives S„ for ill v ilues ol // up to n- 70 
to 32 places Except for six tirors of a unit in the list figure he 
found Legcmlre s t iblc to be collect Legcndic’s talde w is rc- 
jinntcd m De Morg in s D/// and hit Calc (1842) p 334 Various 
small tables of other series involving inverse powers of piime 
numbers such is 3-'* - 3-" + 7-" + 1 1" T3"-t- are given in vols 

-5 and 2b of tin Quar four Math 

Tables of and or Hiptrholic Intiloganthms — Ihc largest 
tibles are the following ( Gudermann Ihtonc dcr potenzial- odcr 
c\klisch hyperboUschen TuncUoncu (Berlin 1833) which consists of 
p ipcrs rejinnted from vols 8 end g ot C rcUc s Journal ind gives 
log,,, sinh i log,,, tosh x and log,,, t inh x from e -2 to 3 at inteivals 
of 001 to 9 places and fiom x 3 to 1 2 it intervals of 01 to 10 places 
Siiiee sinh r Ife*" c •') and cosh t=:J(f^ 1 c--') the values of 
it and c~^ aie eUdnciblc it once bv aeldition md subtraction 
1 W Newman in Lamb Phil Trans 13 p 143 gives v ilues of 
c ^ from X o to 1 3 349 at intervals of 001 to 12 pliccs from 

a 13 330 to 17 298 at intervals of 002 and fiom x 17 30010 '7 

it inte rv ils of 003 to 1 4. jilac < s Chisher in ( a nh Phil J runs 
T3 J) 243 gives lour tibles ole' e-' log,,, f*" log!,, c their 1 ingcs 
being trom i — 001 to 1 at mb rvals of 001 fiom tn to 2 at inte rv ils 
of 01 from I to 10 at intervils of i fiom i to 3oe) at mterv ils eif 
unitv Vega 1 (ibulat (1707 and latei ed ) has le)g,ftC''lo7 plues 
and c^ to 7 figures from i 01 to 10 it intervals of 01 Kohler’s 
Handbuch contiins a small table of / ■' In Schulze’s *sammlung 
(i77<S) IS given lor 1 — j 2 3 2 t to 28 or -.9 figures and for 

1-23 30 and bo to 32 or 33 figures this t ible is reprinted m 
(xlaisher’s pape^r (loc eit ) In S ilomon s fafeln (18^,7) the v ilue^ 
of e" e " / "" t i 000000// where n his the values i 2 9 

arc given to 12 plices Bietsclinc idei , m Grunert s Atchiv 3 |» 33 

gave e and md also sin x and cos \ for i — i 2 10 lo 20 

placcs,mnel J P (xriin (in his paper ot 1884 referred tei unelci ^sinc 
inttgrim ) gives t' for a. — 10 ii 20 to 24 places and from 
X 7 to 1 = 20 it intervals of 02 to 10 13 14 01 13 pine J 
Burgess (T^fli/i /bn Sor I din i8h8 II No 9) li is givi ii (p -,(>) 

the values oi t md for i — 3 md for i - i 2, , 10 to 30 

\ w 

jilaccs Tn the simc pijier he also gives the values of fiom 

V TT 

\“Oto\ 1 230 to 9 plices anel from V i 23 to a i 30 it intervils 
of 01 and thence it vanou-> intervals to i (> to i 3 places md the 

values of log, ft " fiom v - i to v— 3 at intervils of noi to 
x'tt 

1(1 pliccs 

I atlorials — I he values of log, ft (;/ !) where w * denotes! 2 3 

n Irom «=i to 1200 to 18 places are given by G L Degen I abu- 
larum / micas (Copenhagen 1824) ind reprinted, to 0 places at the 
enel of De Morgan’s article “Probabilities” m the Lncxtlopacdia 
Mihopolitana Shortrede Itiblts (18 vol 1) gives log (;/ I) to 
n i()(K) to 3 places and for the irguments ending in o to 8 places 
Dege n also gives the complements of the logarithms The first 
20 figuics of the values of n > « ’ ind tlie values of log {n y n ') 
to 10 places an given by G 1 usher as far as // — 71 in the Phil Trans 
for 1870 (p 370), and the values of i/» ’ to 28 significant figures 
IS far as « — 30 in Camb Phil Trans i 3 p 24b 
licrnoulhim Numbtrs — The fust fifteen Bcinoullian numbers 
were given bv Lulcr Inst Calc Diff jiart 11 ch v Sixteen moic 
were calculated by Rothc, and the first thirty one were jiublishcd 
by M Ohm 111 Cre/Ze’s Journal 20 p ii J C Adams calculate ( I 
the next thirty-one, and a table of the first sixty-two was published 
by him m the Pnt Ass Report for 1877 and m Critic's Journal 85, 
p 269 In the hnt Ass Report the numbers arc given not only as 
vulgar fractions but also expressed in integers and eirculating 
decimals Ihe first nine figuies of the values of the first 230 Ber 
noulhan numbers and their Bnggian logarithms to 10 plices, have 
been published by Glaisher Camb Phil Trans 12 p 384 

Tables of log tan {\irA'\i>) — L Giiderm mn I hear? e der potenzial- 
Oder cykhsch-hyperhohschen Functionen (Beilm 1833) gives (in i<x> 
pages) log tan (iT-(-^0) for every centcsim il minute of the qu idrant 
to 7 places Another table contains the values of this function. 
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'ilho it intervals of a minutt from 88° to 100° (ccntLsimal) to 1 1 
places A M Legendre LraiU des fonctions elhpttqucs (vol 11 
p 256) gives the same function for every half degree (sexagesimal) 
of the quadrmt to 12 pUces 

Thp Gamma runction —Legendre's great table appeared in vol 11 
of his Excrcices dt calcul integral (i8i6), p 85 and in vol 11 of his 
rtatU^ dci, fonctions elhphques (1826) p 480 Log^o r(A-) is given 
Ironi X I to 2 it intervals of 001 to 12 places with difkrences to 
the third order Ihis table is reprinted in full in O Schlomilrh 
Inalvhsche Stndicn (184.H), p 183 an abridgment in which the 
irguments differ by 01 is given by Dt Morgan Diff and Ini Calc 
p t;87 Ihe last figures of the values omitted are cdso supplied 
so that the lull tabic can be reproduced A seven place abndgment 
(without differences) is published in J Bertrancl Calcul inUgral 
(1870) p 281; and a six-hgure abridgment in li Williamson InUgral 
Calculus (1884) p t6o In vol 1 of his Lxcrcices (i8ii), Lcgenelre 
had previously published a seven-place table of Iog,Q l’(t) without 
diltcrcnccs 

I able s connCLtid with riliptu Inunctions — I t gendre published 
elilioi lie tables of the elliptic, integrals m vol 11 of his fratU dis 
fonctions illiptiques (1826) Denoting the modular angle by 0, 
tlu amplitude by 0 the incomplete integral of the hrst and second 
kind liy /{(/)) vnd / A<p), and the complete integrals by A' and E, 
the tables ire (i) log^^A and log^oA Horn = to 90° at intervals 
of 0° I to 12 or 14 pi lets with differenees to the third order (2) 
A^(0) and y(0), the modulai angle being 4S°, from 0 0° to 90"' 

at intervils of u° 3 to 12 ]iliecs with differences to the fifth order 
(3) L,(lS^) ‘•i^d / (45®) from to 90° it intervals of 1° with 

ditfireiiccb to the sixth order also E and A for the same aigiinients 
all to 12 pliccs (1) A^{(p) ind /(0) for every degree of both the 
amplitude and the argument to 9 or 10 places ihe fust three tables 
hid been ])ublished previously in vol 111 of the F xcnicts di calcul 
inUgral (1816) 

i aides involving q — P F Verhulst 'I raiU dcs fonctions c lit ptiqiics 
(Brussels 1841) eontims a table of log, ^( log, 0)7 ’ loi argument 0 
at intervals of o” i to 12 or 14 places ( (r ) Jacobi in CnlU s 
Journal 26 p 93 gives l(^g,f, c/ from <^ = 0° to 90^ at intervals of o" i 
to 5 pi lees EDI Mussels Sammlung nuithcniatisc/ur Tafdn 1 
(is(ilohn iSOo) eonsists of a t ibic of log, ,,<7 it intervals of i' from 

0 — iF to 90" to 8 places Glaislicr in Month Not k i b 1877, 
i7 ]) ^72 giv< s log,n q to io pi lees ind q to 9 ] daces for every degree 
In J Bertrand s Calcul hit gral (1870) a table of log,,, q from 0 = 0° 
to e;()'‘ at intc rv ils of 3 to S plaecs is accomp imed by tabjes of log,o 
s/izk/w) and log,o log,,, 7-^ and by ibiidgmcnts ot I egendu’s tables | 
of the tlli])tie mtcgrils O Schlomileh [orhsungen dtr hohiren 1 

Inalvsis (Brunswiek 1879) p 44S gives a sm ill table of log,,, 7 for 1 

1 VI 1 V ilcgrto to 3 pla( es 

Lci^i liirian Locjpcimts {Zonal Harmonics ) — ilu v lines of P {x) 
for n = 1 \ ] 7 from i o to i at intervals of 01 are given by 

(rliishei n\ Frit Iss lup pj) 34 37 Ihc fiinetions t ibulated 

aie /i(v)^v P^{\) !(3a-2-i) /’•‘(r)=: 1(3^^'’ - 3v) /^( 2 r)== 

3012+ 3), />&(t)=:X(6 3A'> - 70VH 131), )’5(23 Ia« - 315A* 1 losi- 

-3) y'’(v) ,',(M9 i’ 693^'+3> 31’’ - 3Sv) 

riit vducs ot y-*" (cos 0) for 1/12, 7 for 0 -cf, 1°, 2'’ 90® 

to 4 pliee^ me given by J Peiiv in the Proc Phys Sor 1S92 
II p 22 1 iiul 111 the Fdiil Mag 1891, ser 6 32 p 312 ihe 
luiif lions /*“ oeeiir in cc^nncxioii with the theory ot mtcrpolatioii 
till ittrietion of spheroids and other pliysieal theories 

Iksscl s Functions — 1 W Bessel s origin il tible appeared it the 
eiul of hi niLinoii, “ Uniersuehung des pla ne I inse hen leils del 
Storungen welehe ills elcr Bewegiing elcr Sonne entstchen " (in 
[hh d Perl Akcicl 18-4, reprinted m vol 1 of his Ibhandlungcn 
p 84) It gives Joix) and /i(v) from 1—0 to 3 2 at intervals of 01 
\lore extensive tables were calculated by P A Fanscii m “ hrmit | 
telling eler absoliiten Storungen in Ellipsen von belie biger I \ten 
liicitit uiiel Nciguiig ’ (in Schiifttn dtr StermvarU iceberg pait 1 
trotha, 1843) They mcluele m cxtensiem of Bessels origmii table 
tfi 1-20 besides smiller tables of J„{\) for certain v lines of n is 
tai IS >1-28 all to 7 places Hansen's table was reproduced by 
0 Sehlomilch m Ztilschr far Math 2 p 158 and by E Lommel, 
Stiulun itbcY die Dcsstl schen kunctwmn (Leipzig 1868) p 127 
llinstn’s not ition is slightly dilfe’rent from Bessel’s the chingc 
amounts to halving each argument Schlornilch gives the tabic in 
H insen s form Lommel expresses it in Bessel’s 

Lord Riyleigh s Fheary of Sound (1894) i, p 321, gives y<>(r) and 
/,(v) fre^m V o to V =134 at intervals of o 1 to 4 places taken 
fiom Lommel A large table of the sime functions was given by 
E D r Mcissclinthe Xbh d Berlin \kad for 1888 (published ilso 
separatt ly) It contains the values of / (t) and yi(r) from 1=0 to 
X 1 3 30 It intervals of 01 A Lodge has calculated the values of 
the fiinetioii y„(v) where 
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His tibles give y, (i) for n-o 12 , ii from i-o to r = 6 at 

intervals of o 2 to ii or 12 places {Brit 4ss Rep 1889, p 29) 
y,(v) anil y (i) fiom x o to 1=5 ick) at intervals of ooi to 9 places 
{Id 1S9> p 229 and i8g0 p 99) and ofy, ( v fiom i-otoi 6 
at int' ivals of o 2 {Id , 1893, p 228) to g places In ill the tibles 


the last tigure is uncertain Subsidiary tables fe^r the calculation 
ot J^essel's functions arc given by L N G Filon and A Lexlge in 
Hrtt 4ss Rep 1907 p 94 fhe work is being continued the 
object being to obtain the values of /„(a') for n-=o \ i 61 

A tiblc by E Jahnke his been mnounced winch besides tables of 
other mathematical functions is to conlvin values of Resse 1 s functions 
of order ^ and roots eif funetions denveel from Bessel s tunc turns 

Sint Cosine Exponential and logarithm Integrals — The func- 
tions so named arc the mtegnls ^dx, ^dx I 

loAT J CO ^ 

f , which an denoted by the functional signs Si x, Ci 1 Ei a 
/ 0 log V 

li X respectively so that Fi i =lif^ J von Soldner Thtorieet tables 
d’une nouveUe fonction transcendante (Munich i8cx)) gave the 
values of h i irom v - oto i at intervals of 1 to 7 places and thence 
it vinous intervals to 1220 to 3 or more places Ihis tabic is 
repnnted m Dc Morgan s Diff and hit Calc p 662 Brctschneider, 
mCrnncrt's \rchiv 3 P 33 calciilati d Ei (± 1) Sii CiiforA' 12 
ID to *.() pliees mil subsequently (in Schlomilch’s Zeitschrift 6) 
worked out the vdues of the same functions from i-o to i at 
inte rv iLs of 01 and from i to 7 3 it intervals of i to 10 pi u es I wo 
tiacts by i Steiibcrg Tabulae logarithmi tnltgralis (M ilmo part 1 
iS6r iml part 11 i S67) give the values of h 10* from - i ^ to 3 3 at 
intervils of oitoi8plices Glaislicr m Phil Trans 1870 p 367, 
gives El (±r) Si i Ci i from v -o to i at intervals of 01 to 18 
places from a- i to 3 at intervals of i and thence to 15 at intervals 
of unitv anel lor i - 20 to ii pliees besides seven-place tables of 
Si X and C 1 x imi tables eif their in iximuin anel minimum values 
Sec also Bellavitis “Ta\ole mime riche log intmo integrale ” (1 
paper m Memoirs of the \ cnelian Institute 1874) F VV Bessel 
calculated the values of li iixx) li 10000 li lejeiooo li 2ex) exx:) 
li 6<X) exxi and h i exxj oex) (si e 4 hhandlitngen 2 p 339) In 
(xLiishcr, /'e^e/(); I able for the Si xlh Million {li^H^) 111 the values of 

h i ire given fiom i -o te> 91 >00000 at intervals of 30 ex>j to the 
ncirest integei J B (iram m the public itions of the Copenhage n 
Academy 1884 2 No 6 (pp 268-272) has given to 20 pliees the 
v lines of El i liom \ 10 to i = 20 at intervals of a unit (thus carry 

mg Brctsehneiilf i s table to this extent) and to 8 g or 10 places 
the values of tlu satin function from \ = 3 to v — 20 at intervals of 

0 2 (thus extending Crl usher’s table m the Phil Trans ) 

I allies of I e -^‘dx and j e~'Mx — These funetions arc em- 
/ 0 / 0 

jdoye^d in lese arches eonnecteel witli re frictions theory of errors 

1 ondnction of hi at Ac Let j ( Vi and j e '^dx be denoted 

by erf v and erfe 1 irspictively standing for “ error function ” and 
“error function complement’ so that erf t-ferfe t “ ] {Phtl 
Mag Dee 1S71 , it has since bieii tound convenient to tr inspose 
as above the detinitions there given of erf and erfe) The tihhs of 
the functions, and ot t!ie functions miiltipliid by arc as follows 
C Kramp 4 nalyst dcs Ref riutions {Sir ishoiirg 1798) has erfe r from 
v=o to 3 at intervils of 01 to 8 or mure jiliccs also log, „ (erfe x) 
and log,o (c-^A^rfc \) for the same values to 7 places h \V Bessel 
I undanunta astronornuu (Konigslierg 1818) has log,^ (r-^*trfe a) from 
i — 0 to 1 at intervals of oi to 7 plices likewise for argument log,o x 
tlie arguments inert ising fiom o to i it intervils of 01 \ M 

I egeiidrc TraiU dis fonctions elhptiqucs (18^6) 2 j) 320 contains 
r(’ e 1-) tiiat is, 2 eifc i fiom \ ~e) to 3 at intervals of or to 10 

places J h Encke Berliner ast Jahrbuch for 1834 gives erf x 

\ ^ 


Irom V o to 2 at intervals of 01 to 7 places and - erf {px) from 

x/tt 

X o to 3 4 it intervals of or ind thence to 3 it intervals of i to 
3 places p being 4769360 Glaishei in Phil Mag December 1871, 
gives erfe i from r = 3 to 4 3 at interv ils of 01 to 1 1 1 3 or 14 places 
Lneke’s tables and two of Kramp s were icpimttd in the Lncxclo 
paiiha McUopolitana art I^robibilities ’ I hese tables have also 
been repnnteil in many foreign works on probabilities errors of 
observitions Ac In vol 2 (1880) of \\\'^ 1 ehrbuch zur Bahnbcsitm- 
mung der konuten und Plane ten f K v Oppolzer gives (p 387) a 
tabic of erf i from i - o to 4 32 at intcrv ils of 01 to 10 places and 


(p 603) a table of " erf v from v-o to 2 at intervals of 01 to 5 

plaecs Both table s were the result of original calculations A very 
large table of log,,, i erfe 1 was calculated by R Raelau and published 
in the 4nn(iltsdi I obscrvntoin de Pans {Mcnioirts 1888 iS B 1-25) 
It contains the values of log,,)^^* erfe r from \ = - o 120 to 1 exx^ at 
intervals of ck:^i to 7 pliees with differences A M irkoff in a 

sepaiate publication I ahk des valeurs de rent t,ralc j C'^'^dt (St 

Petersburg 1888) gives erfe x from;r = o to 3 at inteivals of 001 and 
from 1-3 to 4 80 at intervals of 01 with first second and third 


differences to ii places He also gives a tible of erf x from 

\/ir 

A = o to 1 2 499 it intervals of 001 and thenct to 3 79 at intervals 

of 01 J Burgess, Trans Rov Sol I din 1888 39, II, No 9 


published very extensive tables of crl x which were entirely 
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the result of a new calculation His tihlcs give the values of this 
function from to i 2SO it intervals of ooi to 9 places with 
first ami second dilftrcnces from ^-1 to 3 at intervals ot (xir to 
It; places with differences to the fourth order and Iroin r— 3 to <; 
at intervals of i to 15 places He also gives erfc r from v o to 
AT = 5 at intervals of i to 15 places H Kampfe in Wundt's Phtl 

Stud 1893 p 147 gives — ■^erf r from x~o to v - i 509 at intervals 

of OOI, and from x=i 50 to r = 2 88 at inttrvils of 01 to 4 pliees 
G 1 Eeehner’s Eltnuntt diY P%vchnph\sili (Leipzig 1860) contains 
(pp 108 no) some small four-plaee tables connecting rn (is argu 

ment) and hD where ^ — 1 | - erf \ more detailed account of 

n “ s^TT 

tablesoferfv <-^*eif4r Sec isgiveiiin l/i <?<; of Math igo8 38 p 117 

Valms of r — fhi v dues of this integral have been edeu 
I 0 

lated by H G Dawson horn r = o to v 2 to 7 places (list figure 
uncertain) the table is published in the Proc Land Math Soc , 
1898 29 p 521 

Tablc<; of l}itti*>ah not Numerual -Meytr Iliiseh Inti^ral 
tafeln {iSio Png trins 1823) and Minding Intti^raltaft In (Herlin 
1849) give values of indefinite integr ils ind formulae of reduttion, 
both ire useful and valuable works Haan Wnnvillts tables 

d*int »ralt<; dtfinu<i {Ley thn 1867) is i epiar to volume of 727 piges 
cont lining evaluations ot dehnite integrals irranged in 48:; t ibles 
I he first edition appeared in vol 4 of the fransaLtions ot the 
Amsterdam Aeidemv of Sciences 1 his edition though not so full 
and accurate is the second givts n ferenees to the original memoirs 
in winch the different integrals are considered B O Peirce’s 4 Short 
Table 0/ /wh gra/s (Boston US \ 1 S99) contains integrals formulae 

txpinsions At as well as some tour place mimerie il t iblts including 
those of hyperbolic sines and cosines ind their logarithms 

Tables relating to the Theory of \ umbers — I hese ire c)f so technical 
a character and so numerous that i eomyirehensive account cannot 
be attempted here Ihe reader is referred to Cav ley’s report in the 
lint iss Hep loi 1873 p 303 where i full tlescription with re ferenees 
IS given Three tables published before that date may howevei 
be bru tlv notued on iccount of their importance and becaiist they 
foim seyiirite volumes (1) ( F Dtgen Canon Fcllianus (( open- 
hagtn 1817) rt latt s to the mdeterminite equation v" - ax^ - \ for 
vilues ot a from i to kxkj It in fact gives the expression for ^>a as 
a continued fraction (2) C G J jacobi Canon arithnutieus 
(Berlin 1839) is i qu irto work eontaimng 240 piges of tables 
where we lind for e ich prinu up to kkk) tli< numbers corresponding 
to given indieis and th( in<liC( s con < sponding to givi n numlxrs i 
cert im primitiv^e root (10 is taktn whenever it is i yirimitivt root) of 
the piime being stinted vs b is( (3) < < Btuschle 1 afcln com 

pUxer Primzahlen ivtlche aus \\ ur'-eln der linheit f^ebildet sind 
(Berlin 1871;) includes an enormous mass of results iclatiiig to the 
higher eemiplcx theories 

Passing now to tables published since the date of Cayley’s report 
the two most import int works are ( r ) ( ol \ll in ( unningliam’s fitnarx 
Canon (I ondon iqoo) i quarto volume similar in construction 
airin^tnunt y)urpos« ind extent to Jacobis (.anon arithnulteus 
but ilillering from it in using the bast 2 throughout / e in JaeobTs 
Canon the bise of each table is ilw lys a primitive root of the modulus 
while m Cunningham’s it is always 2 The litter t ibles in fact give 
the residues K of 2^ (where v o i 2 ) lor every prime p 01 

power of a prime up to uxxi and also the indices t of 2*^ which 
yield the residues P to thi same moduli Ihis work cont iins i list 
of errors found in the Canon arithmetuus (2) The same authors 
Quadratu Partitions (London 1904) These tables give for everv 
prime p up to 1001x10 the vilues ot a bed A li and L M 
where p -a^-pb^ — c^ } 2^^— A - \ |(/* They also give 

e / where p - < * - 2/^ up to 25 000 and lesolutions of p into the forms 

G® \ G'2 ^ 6f/ ^ t ^ - 7u ^ iot;^ ^ ^ - 1017'^ „ i upi up 

to loexxi, as well as thi least solutions of + i up to 

D _ Kxj and least solutions of other similar equations A complete 
list of trrata in the previous pirtition tables of jacobi Rcusehlc 
Lloyd I aimer and in this table is given by Allan t unningham m 
Mess of Math 1904 34 ji 132 The lesolution of a” - 1 into 

its numeric il factors is treated in detail by C L Bickmore m Mess 
of Math iSgb 23 p i and 1897 26 p i On p 43 of the 
former voluim he gives a table of the know n factors of a * - i for 
a^2T, <^67 U)\i 12 and from «=i to n~<,(x Other jiipers 
on the same subject contained in the sami periodic il are by Mian ( un- 
ninghim 19(XV 29 p 14^ 1904 33 p 93 an<l F B I scott ibid 

p 49 These pipers contain references to other ventings Tables 
of the n solutions of lo' - i are referred to sep irately in this aitiele 
under Cinulatuif^ Decimals 11 is the smallest power of a lor 
which the congruence a^z^i (mod p) is satishcd thin a is said to 
belong to the expomnt x for modulus p and a may bt called the 
chief exponent {Haupt-exponent liy Mian ( nnningham) of the bisc 
a for the modulus p so that (i) this t xponent is the number of 
figures in the circuliting period of the fraction i p in the s( ih of 
radix a and (2) wlu \\ x - p - i « is a primitive root of p In Miss 
of Math 1904, 33 p 1413 Mian C unningham has given a comphte 
list of Haupt-exponent tables with lists of ernta m them ind in 


Quay Jour Math 1906 37 p 122 he gives a table of Haiipt 
exponents of 2 for all primes up to locxx) In Acta Math (1893 
17 p 315, i8q7 20 p 13 3 1899 22 p 2cxi) G Wertheim has 

given the Ic ist primitive root of primes up to scxxd The follow 
mg papers contain lists of high primes or factorizations of high 
numbers Allan Lunnmgh im Mess of Math 190O 3S p ibO 
(Pellian factorizations) 1907 3O p 141; (Quartan factorizations) 
I9e)8 37 p bs (Innoinial binary factorizations) 1909 38 pp 
81 14^ (Diophantive factorization of quartans) 1910 39 pp 3 3 
97 1911 40 p I (Si \tan laetorizations) 1902 31 p 16c; 

190“). 34 P 72 (High primts) The last thiee are joint pajiers 
by Cunningliam and H J Wood ill Tables relating to the distil 
bution ot primes are cont lined in the introduction to the Szv//i 
Milium (see under Factor tables) m J P Giam’s paper on the 
number ot pi lines inferior to a given limit 111 the Vidtnsk Sclsk ^kr 
188, II 6 Copenhagen mil in TI/iaa of Math 1902 31 j) 172 A 
t ible ol x(«) the sum of thi complex numbers having n for norm 
for Jinnies and jiowers of j^rimi s up to n 1 3 000 by Glaisher was 
piibli lied in Quar Jour Math 1883 20 p ii;2 and a seven-place 

table of f{\) and log|„/(v) where /(i) denotes | 5 f the 

denominators being the senes of prime numbers up to 10000 in 
Mess of Math 1899 28 p i 

Bibiioikaihy — Bibliographic il ind historical mfcirmation re 
latmg to tables is collected m lint Ass Rtp for 1873 p b The pi 111- 
eipal woiks arc “j t Heilbronner Histona Matheseos (Leipzig 
1742) tlic inthmetieal portion being at the end J L Scheibel linhi- 
tuH^ zur mathematisihin liuilurkenntniss (Breslau 1771-84) A (» 
Kastner Gcschichtt der Mathcmatik (Gottingen 1796-1800) vol 111 , 
r (t a Murhard Bibliotheta Mathematu a (Leipzig 1797-1804) 
vol 11 , J Hogg liibliotJuLU Mathematua ( I ubingen 1830) and 
continuation from 1 8 30 to 1 8 i;4 by L \ Sohnke (I cipzig and London 
t^54) » J Lalande, Bibliofjt^aphu astronomiqiu (Pans 1803), 
a sc J) irate index on p 960 \ gnat deal of infoimation ujiun 

tally tables is given by J B J Dchmbre Histoire dt V astronomic 
modernt (Pans 1821) vol 1 and in Nos \ix and \x ot ( 
Hutton s M athematu al Traets (1812) hor lists of logantlirnie t ibks 
of all kinds set l)e Haan \ trsla^tn en Mededeelingen of the Amstcr- 
diin Academy of Sen nci s {ibt N atuurkiinde) 1862 xiv is and 
Verhandelinf^e n oi sameaeidtmy 187s xv sepaiatcly jiigcd 

Dt Morgin s article “ lables ’ wliieh ajqitarcd hrst in the Penny 
Cvclopatdia and afttiwaids with idditions in thi Fnfthsh Cvilo 
paedia gives not only 1 good dt dot bibliographic il information but 
also an account of tilvlis relatin,^ lo lilt assurance and annuities 
astronomic il tables commercial t ibles tki 

Relerenee should also be mi(l< lo R Mehmke s valuabli ait'elc 
‘ Nunn rischi s Ri rhnen ” in vol 1 j)t n pp 94.1-1079 of the I nr\k 
eltr math M /S6 (Ltqi/ig loixi-j.) which besides t iblt s me hides ealcii 
latmg mat him s graphic il methods cVe (J W I (» 3 

TABLE MOUNTAIN (Dutch Tajelhcref)^ a name frequently 
given in South Afni 1 lo flat-topped hills and mountains, thcic 
a charatleristiL feature of the scentry Occasionally such hills 
are tailed platj i e flat, her gen Spceifically fable Mountain is 

the mountain whuh arises behind lable Biy, in the Cape 
Peninsula, (ape lown lying at its seaward b isi and on its 
adjacent lower slopes Ihe mountain forms the northern end 
of a range of hills which terminates southward in the Cape of 
Good Hope Ihe northern face of the mountain, overlooking 
lable Bay, extends like a great wall some two miles m length, 
and rises prei ipitousl) to a height of over 3 <300 u 

scored with ravines, a particularly deep deft, known as The 
Gorge, alfording the shortest means of an ess to the summit 
East and west of the mountain and a little in advance of it arc 
lesser hills, the Devil’s Peak (3300 ft ) being to the east and 
Lion’s Head (2100 It ) to the west Lion’s Head ends seaward 
in Signal Hill (1100 ft ) The western side of lable Mountain 
faces the Atlantic, and is flanked by the hills known as I he 
Twelve Apostles, to the south Hout’s Bay Nek connects it 
with the remainder of the range , on the east the mountain 
overlooks the Gape Flats On this side its slopes are less steep, 
and at its foot arc Rondebosch, Newlands, Wynberg, and other 
residential suburbs of Cape Town Ihe ascent of the mountain 
from Wynberg by Hout’s Bay Nek is praetuahle for horses 
Ihe surface of the summit (the highest point is variously stated 
3549> 3582 and 3850 ft ) is broken into small valleys and hills, 
ind is covered with luxuriant vegetation, its flora including the 
superb orchid Disa grandtJJora and the well-known silver tree 
Ihe Kastccl-Berg (Castle Mount), a northern buttress of the 
mountain, has its own peculiar flora lable Mountain and its 
connected hills are famous for the magnihctnee of their scenery 
1 he kloof between the mountain and Lion’s Head is of singular 



TABLE-TURNING— TABOO 


beauty The view from the summit overlooking Table Bay 
IS also one of much grandeur 

The south-east winds which sweep over Table Mountain 
frequently cause the phenomenon known as “ The Tablt-cloth ” 
The summit of the mountain is then covered by a whitish-grey 
cloud, which IS being constantly forced down the northern face 
towards Cape Town, but never reaches the lower slopes Jhe 
clouds (not always caused by the south-easter) form very 
suddenly, and the weather on the mountain is exceedingly 
changeable J he rainfall on the summit is heavy, 72 14 inches 
a year being the average of twelve years’ observations Ihis 
compares with an average of 5463 inches at Bishop’s Court, 
Newlands, at the foot of the mountain on the east and with 
25 43 inches at ( ape lown at the northern foot of the mountain 
Ihe relative luxuriance of the \egetation on the upper part of 
the mountain, compared with that of its lower slopes, is due 
not onl> to the rxinfall, but to the large additional moisture 
condensed from clouds The result of experiments conducted 
by Dr Mirloth {Frafis S Afrn Phil Soc for 1903 and iQOi^) 
goes to show that during cloudy weather the summit of the 
mountain resembles an immense sponge, and that this condensa- 
tion of moisture considerably influences the yield of the springs 
in the lowei part of the mountain 

TABLE-TURNING When the movement of modern spirit- 
ualism hrst reached Europe from America in the winter of 
i<S 52-3, the most popular method of consulting the “ spirits ” 
wis for several persons to sit round a tible, with their hands 
le sting on it, anci w<ut for the tabic to move If the experiment 
was successful the table would rotate with considerable rapidity, 
and would occ isionally rise in the air, or perform other move- 
ments Whilst by m iny the movements were asc rihecl to the 
agenc^ of spirits, two investigators — count de (/asparin and 
Professor Ihurv of (leneva — conduc ted a c ireful series of 
experiments by which they el iimed to have demonstrated that 
the movements of the table were due to a physical force cma- 
natinq fiom the bodies of the sitters, for which thev proposed 
the name ‘ ec tenic force” Ihcir conclusion rested on the 
supposed elimination of all known physical causes for the 
movements , but it is doubtful from the deseripticm of the 
experiments whether the precautions taken were sufficient to 
exclude unconscious muscular action or even deliberate friud 

In England table-turning became a fashionable diversion 
and was practised all over the cemntry in the >car 1853 Dr 
John Elliotson and his followers attributed the phenomena to 
mesmerism Ihe general public were content to find the 
explanation of the movements in spirits, animal magnetism, 
odic force, galvanism, electricity, or even the rotition ol the 
earth James Braid, W B Carpenter and others pointed out, 
however, that the phenomena obviously depended upon the 
expect ition of the sitters, and could be stopped altogether by 
apprc'ipri ite suggestion And Faraday devised some simple 
apparatus which conclusively demonstrated that the move- 
ments were due to unconscious muscular ac tion The apparatus 
consisted of two small boards, with glass rollers between them, 
the whole fastened together by indiarubber bands in such a 
manner that the upper board could slide under lateral pressure 
to a limited extent over the lower one Ihe occurrence of such 
lateral movement was at once indicated by means of an upright 
havstalk listened to the apparatus When by this means 
It was made clear to the experimenters that it was the fingers 
which moved the table, not the table the fingers, the phenomena 
gencralh ceased The movements were in fact simpl> an 
illustration of autom<itism But Faraday’s demonstration did 
little to stop the popular craze 

By believers the table was made to serve as a means of com- 
municating with the spirits , the alphabet would be slowly 
called over and the table would tilt at the appropriate letter, 
thus spelling c:)ut words and sentences Some Evangelical 
clergymen discovered by this means that the spirits who caused 
the movements were of a dubolic nature, and some amazing 
accounts were published in 1853 and 1854 of the revelations 
obtained from the t dking tables 
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I able-turning is still in vogue amongst spiritualist circles 
Ihe device was employed with success by Professor Charles 
Richet and others in thought-transference experiments 

See A E de t^aspcLrin Dts I aides tournanks dii ‘^urnaturel, &.C 
(Pans iXi;4) riiury Fables tournanUs (Geneva 1855) 

Farwlays lette'r on table turning m Th^ Times ^<)th June i8!53 
Quarttrlv Htview Sept iH;:? — artielc by Carpenter on Spiritualism 
tVe Mrs De Morgan I rom Matter to Spirit (London 1863) (h 
Richet Prociedin^s S P R vol v T Podmorc Modern Spiiit 
uahmi (I ondon 1902) ip 7-21 gives an account of the rnoee 
ment m i8n with references to contemporary pamphlets and 
newspaj^^r articles (E P ) 

TABLINUM (or iabulinum, from tabula, board, picture), in 
Roman architecture, the name given to an apartment generally 
situated on one sid( of the atrium and opposite to the entrance , 
It opened in the rear on to the peristyle, with either a large 
window or only tin anteroom or curtain 1 he walls were richlv 
decorated with fresco pictures, and busts of the family were 
arranged on pedestals on the two sides of the room 

TABOO (also written tapu and tabu), the Polynesian name 
given to prohibitions enforced hy religious or magical sanctions 
As a verb it means to ” prohibit,” as an adjective ‘‘ prohibited, 
sacred, dangerous, unclean ” 

1 Ihe word “taboo” or its dialectical forms are found 
throughout Polynesia , in Melanesia the term is tambu , in 
various parts of Mali>sia and the East Indies pantanft, bobosso, 
painallt, Ae , in Madagascar fadt ineludes tabu , in North 
Vmerica the Dakota term wakan bears a similar meaning 
laboo IS perhaps derived from ta, to mark, and pu, an adverb 
ol intensity 

2 hundamental Ideas — In taboo proper are combined two 
notions which with the progress of eivilization have become 
diflcrc ntiatcd — (i ) sacred and (11 ) impure or unclean , it must 
be borne in mind that the impurity is sacred, and is not derived 
from contact with common things It does not imply any 
moral cjualitv , it has been dc fined as an indication of “ a 
connexion with the gods or a separition from ordinary pur- 
poses and exclusive ippropriation to persons or things con- 
sidered saerecl , sometimes it means devoted bv a vow ” I his 
definition does not cover the whole connotation of taboo as it 
IS emploved .it the present day, but it indicates cle.irlv the 
non-moral c harac ter of the idea Ihe ordinary usage is perhaps 
best defined the statement that taboo is “negative magic,” 
/ e abslnurue from certiin lets, in order that unde sired magical 
results m.iy not follow , m this sense a taboo is simply a ritual 
piohibition Properly speaking taboo ineludes only (a) the 
sicred (or unclean) character of persons or things, {b) the kind 
of prohibition which lesults from this chancier, and (c) the 
sanctity (or uncleanness) which results from a violation of the 
prohibition I he converse of taboo in Polynesia is noa and 
allied forms, which mean “ (general ” or “ eommon ” , by a curious 
eoincicknee twa is the term used in ( entral Australia to express 
the relation of persons of opposite sexes on whose intercourse 
there is no restriction 

3 Classification — Various classes of taboo in the wider sense 
may be distinguished (1 ) natural or direct, the result of viana 
(mvstcrious power) inherent in a person or thing , (11 ) com- 
municated or indirect, equally the result of mana, but (a) 
acquired or (b) imposed by a priest c hief or other person , (111 ) 
intermediate, where both factors arc present, as in the appro- 
priation of a wife to her husb.ind These three classes ire those 
of taboo proper The term laboo is also applied to ritual pro- 
hibitions of a different nature , but its use in these senses is 
better av^oided It might be argued that the teim should be 
extended to tmbru^e c ises in which the sanction of the pro- 
hibition IS the tre ition of a god or spirit / e to religious inter- 
dictions as distinguished from magic d, but there is neither 
.uitomatic action nor contagican in such a case, and a better 
term foi it is Religious interdiction 

4 Objects — The objects of taboo are many (1 ) direct taboos 
aim at {a) the protection of import int persons — chiefs, 
priests, &.C — and things against harm , {b) the safeguarding 
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of the weak —v/omcn, (hildrcn and common people gent rally — 
from the powerful mana (magital influence) of chiefs and priests , 
(r) the provision ag iinst the dangers incurred by handling or 
coming m contait with corpses, by eating certain foods, Ac , 
{d) the guarding of the thief acts of life— birth, initiation, 
marriage and sexual functions, Ae , igainst interference , 
{c) the securing of human beings against the wiath or power of 
gods and spirits , (/) the securing of unborn infants and young 
children, who stand in a spetiall) sympithetie relation with 
one or both parents, from the eonscquences of certain actions, 
uid more esp((iill\ from tin communic ition of qualities sup- 
posed to lie derived from (crtain foods (ii ) laboos are imposed 
in orehr to s((ure against thieves the propertv of an individual, 
liH fields, tools, Ac 

q Sanctions — Ihe sanctions of taboo ma> be (i ) natural 
()i direct , (ii ) social or indirect Natural sanctions are 
(rt) automatic, where the punishment of the offendei results 
from the operition of natural laws without any element of 
volition, just as some kinds of magu ire held to bring about 
their results without the inteivention ol a spirit , (b) animistic, 
whtie the penalty results from the vvrith of a goei, dee eased 
human being, or other spirit Ihc motive of the sen lal sane tioii 
is ultimatelv leligious or magical, but the penalties incurred by 
the violator of a taboo are so( lal , they are inflicted by other 
members of the community, firstly, as a means of averting the 
supernatural sanctions, which, not havung fallen on the actual 
offendei, ma> visit his innocent fellows, anel secondly, as a 
means of discouriging other offenders, in those eases the 
eiiminal is not himself talmo, but, thanks to his nianay braves 
the supcrnituiil consequences, the social pen ilty is also 
mflie ted on those who, like mourners, are themselves taboo and 
refuse to take steps to seclude themselves, in defence of the 
eornrnunitv , in the first class the social penak) is it onee 
repressiv^e and prophylactic, saving the innocent l)\ punishing 
the guilt) , and thus averting by a piaculum the vengeanee whieh 
would otherwise fill somewhere, in the second the penalty 
IS purely repressive 

rim Mohlion of a taboo mikes the offender himself taboo, 
other penalties are not unknown thus a man who pai takes of 
a forbidden animal will break out m sores or the animal will 
reproduce itself within him and devour his vitals Sometimes 
It IS thought that the penalty falls on the kinswomen of the 
oftender and that they produie, instead of children, animals 
of the taboo species In Melanesia burial-grounds aie taboo, 
and if the shadow of a passer-by falls on one, this entails upon 
him the loss of his soul , sometimes misfortune is held to dog 
the footsteps of the offender m this life and the next But 
in some of these eases the oliserver who n ports tliem has piob- 
ably confused taboos proper with negative magic The social 
sanctions range from the death penalty down to the inflution 
of a fine or exaction of money compensation , the Polynesian 
custom of despoiling a man who breaks a taboo is peril ips a 
special ease of this penalty, but the practice of ceremonial 
plundering cannot always be so exphin (],and may perhaps in 
this ease too be capable of an entirely diffcient explanation 

Possibly the savage is more susceptible to suggestion than 
civilized man , at any rate, easts are not unknown in which the 
violation of a tifioo has been followed by’^ illness or even death, 
when the offender discovers his error Not unnaturally rites 
of punheation act as counter suggestions and save the offender 
from the elfet ts of his erroneous beliefs 

6 Mana -In the cAse of automatic txboos, and to some 
extent of other ritual prohibitions, the penalties for violation 
are unequal , they miy be regarded as vary^ing with the relation 
between the mana of th( person or object and the mana of the 
offender against the prohibition In the words of Dr R H 
( odrington, mana “is a power or influence, not physical and 
m a way supernatural, but it shows itself in physical force 
or in anv kind of power or excellence which a man possesses 
Ihis mana is not fixed in anything, and can be conveyed in 
almost anything , but spirits, whether disembodied souls or 
supema,tj4ral (i e non-human) beings, have it and can impart 


it, and It essentially belongs to personal beings to originate it, 
though It may act through the medium of water, or a stone 
or a bone ” (ef the stihman of West Africa, in Fetishism) 
Persons or things which are regarded as taboo may be compared 
to objects charged with electricity , they are the seat of a 
tremendous power which is transmissible by contact, and may 
be liberated with destructive effect if the organisms which 
provoke its discharge are too weak to resist it , the result of a 
violation of a taboo depends paitly on the strength of the 
magical influence inherent in the tihoo object or person, partly 
on the strength of the opposing mana of the violator of the 
taboo Ihus, kings and ehiefs are possessed of great power, 
and it IS death for their sulijeets to addicss them directly, 
but a minister or other person of greater mana than common 
can approae h them unharmed, and e in m turn be approached 
by their inferiors without risk The burial-place is often taboo 
for the common people, save when they are actually engaged 
in funeral rites, but the sorcerer, thanks to his indwelling 
power, can resist the deadly influences whi( h would destroy 
the common folk, and may enter a cemetery for ritual or other 
{mrposes bo too indiree t taboos depend for their strength 
on the mana of him who imposes them , if it is a ( hicf or a 
priest, the> are more pow erful than those imposed by a common 
person The mana of the priest, or chief, docs not depend on 
his position, on the contraiy, it is thanks to his mana that 
he has risen above the eoiiinion herd 

7 Transmi’i^ibility — It is eharaeteiistie of taboo pioper 
that It is transmissible , as a logic.il corollary of this idea, 
aieiuired taboo may be throwm off by suitable magual oi puri- 
fi( atory ceremonies , the mourner, or he who lakes part m 
funeral ceremonies, was perhiy:)s it the outset regarded as a 
person charged with de.ith-dc fling power, and fear oi the spirit 
of the dead m iv well have f)een secondary , howevci this may 
be, we can distinguish taboos, the violation of which charges 
with supernatural power the human being wlio violates them, 
thus lendeiing him diiectlv dangeious to the communitv , from 
ritual prohibitions the violation of which makes him an outcast, 
not as himself dangerous, but as a person obnoxious to the gods 
The ritual pruhibiticms of pregnane y , .ind the restiictions im- 
posed on the parents during the early childhood of their offspring, 
arc notit.iboos proper, though they are transmissible, they do 
not depend on the transmissu^n of an undiffeientiated mana, 
wh.at the parents seek to avoid is oiler the transmission of 
specific qualities, conceived as inherent in certain animals, 
f g cowardice in the hare, slowness in the tortcjise , the animal 
is not necessarily in any sense saerecl nor are the p.irents, if 
they disregard the prohibition, liable to any penally, direct 
oi indirect, neither they nor the child arc rendeicd t.aboo by 
any violation , fin.xlly, save that the child acquires its qualities 
by a sympathetic process, the abstinence ol the parents is 
correlative to the converse operation of eating an animal or 
otherwise acquiring by a magical process the good qualities 
inherent in anything 

8 Duration of Taboos, Imposition, and Abrogation — laboo 
IS properly sanctity and the kind of interdict which it entrains , 
by a transference of meaning it is sometimes used of a perioci 
of time during which ritual prohibitions ol a religious nature 
are enforced , these penods were proclaimed in Polynesia on 
important occasions and sometimes lasted for many years , they 
may be termed interdicts Many persons and things are per- 
manently taboo , among them may be mentioned kings and 
chiefs, the property of dead persons and, a fortiori, their bodies 
or anything in contact with them Other taboos arc tempoiary 
lemporary direct taboos, whether natural or accjuired, ma> be 
removed by a process of desac ralization or of purification 1 hus, 
new crops are frequently taboo till the chief has partaken oi 
them , his mana enables him to run risks which would be fatal 
to ordinary people, and the crops thus desaeralized become free 
to all , perhaps, however, we may regard the practice as a ease 
of sacralization, in which the chief, like a sacrificing priest, 
acquires special sanctity, and in so doing fortifies his people 
by a sympathetic process against supernatural dangers A 
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new born child may also make the crops noa^ just as it may 
remove the taboo from a temporarily affected person 

In the Tonga Islands a person who became taboo by touching 
a chief or his property had to put away his sacred character, 
before he was allowed to make use of his lands, by touching 
the soles of a higher chief’s feet and washing in w iter Strangers 
before penetrating into a village, priests after a sacrifice, warriors, 
women after child-birth, at puberty, the menstrual period, &c , 
must submit to lustration Sometimes the purification was 
effected by inhaling the sacred contagion, in N(w Zealand a 
chief who tone hed his own bead had to apply his fingers to his 
nose and snuff up the sanctity abstractecl from his head In 
other cases mere lapse of time suffices to cause the removal of 
a taboo , in Melanesia, where taboos are largely animistic, 
mourners go away for some months and on their return are free 
from taboo, the explanation given being that the spirit has 
got tired of waiting for them 

Indirect taboos are imposed in various ways, and unless they 
are removed may be as permanent as direct taboos, save that 
the death of the persons by whom they are imposed must result 
m their abrogation In Polynesia a general taboo was imposed 
by proclamation, a chief might also taboo particular objects 
to his own use by naming them after a part of his person , more 
permanent was the taboo imposed by touching an object, but 
this too could be removed by proper c erernonies In Melanesia, 
corresponding to the animistic character of tatnbu, a method of 
imposing taboo is to mention the name of some spirit 

laboo objects were marked in v irious ways a puce of white 
cloth, a bunch of leaves, a bundle ol branches (in Melanesia) 
punted red and white, a stick with dry leaves, are among the 
methods in common use , in Siinoa one m irk of a taboo w.is 
to set up the image of a shark , in New Zealand it sufficed to 
give a chop with an a\e to make \ tree taboo Particular taboos 
thus imjiosed seem to be abrog<iteel by the declaration of the 
person who imposes them , on the other hand, he, no less than 
others, is bound by the taboo until it is abrogated 

fj 'laboo and iJu Evolution of Punisfinunt — Penal codes may 
be largely, if not wholly, trai ed to religious sources of which 
taboo IS certainly one , the violation of any taboo may imperil 
the life or health of other members of the eommumtv besides 
the offcndei , it calls foi measures intended to disc ourage others, 
as well as for steps to avert the immediate evil, if a tabejo 
imposed by a ehul is disregarded, not only has his authority 
been set at nought, but he, and in the second pi ice, other 
members of the community may suffer if the real offender 
gets off scot free, thanks to the niana which enables him to 
elet\ supernatural sanctions The importance of this in the 
evolution oi law and order is manifest , for whereas a ehiel 
would not intervene to protect the property of an individual 
simplv to punish what wc regard as a transgression, he is bound 
to do so when a taboo is brc^kcn I h it the taboo may be of 
his own imposition does not affect the cjucstion, for he is bound 
to observe it himself, and conversely may suffer supernatural 
penalties when it is violated by another Just as blood-guilti- 
ncss may be wiped out by composition, the violation of a taboo 
may be atoned lor by a money payment or similar c onsideration 
for the revocation of the taboo , this compensation seems to 
have a retrospective effect, and thereby removes the dangers 
brought into existence by the violation 

lo Eaboo and Moral Obligation — In projiortion as a taboo 
becomes a custom and its sanctions fall into the background 
and are forgotten, its obligations thus transformed are one 
source of the catcgoiical imperative, the distinguishing feature 
of which is that it is non-rational and instinctive We are 
Ignorant of the origin of exogamy and the prohibition of incest, 
the sanctions of which m Australia and among other peoples 
of low culture seem to be purely social, for as a rule irregular 
marriages seem to be regarded simply as offences against tribal 
morality , if the rules were originally of the nature of taboos, 
the trinsformation into customs must have been very earlv, 
and the same may be said of the rules by which the relations 
of members of the same km ire regulated 
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11 Royal and Priestly Taboos — Among people of low culture 
the chief, and in higher cultures the king, is sometimes held 
responsible for the order of nature, the increase of the crops, 
and the welfare of his people generally, it is there fore of the 
highest importance that nothing should diminish or perturb 
his influence, and, as i logical consequence, the life of the king, 
and to a less degree of the chief, is surrounded with a compli- 
cated system of taboos and ritual prohibitions Even where 
this idea of the magic lan-king or chief is not found, his position 
IS an expre ssion of the more powerful mana dwelling wuthin him , 
consequently the king or chief may not come in contact with 
the common folk, for fear his touch should blast them, as 
lightning withers the life of the oak We cm usually see why 
a king or chief must hold aloof from those whom he might injure, 
but It is not alwav s easy to see the basic idea of the taboos, if 
such they be, which aim at protecting the potentate, or insuring 
his clue regulation of the course of nature Some Afiu m kings 
may not sec the sea , another may not fie down to sleep , in 
the Mentawci Islands the chief will die who during an intirdict 
cats at the sime time as ccjmmon people, it is frecjuintly for- 
bidden lo sec the king part ike of food At a further stage 
of evolution these taboos dege ncrate into mere rules of etiquette, 
tlie violation of which invokes the punishment of the offender, 
but the punishment is justified on formal grounds cmly In 
early society the king and the priist often stand very near 
together, just as wc Imd a war chief and a peace ihiif so we 
milt with political and religious soviriigns Somctimis the 
political king is also the priest ind therefore sacred , the web of 
ritual prohibition woven round him may result in the creation 
ol a secular authority like the Tycoon in Japan, who can rule 
the st lU without reference to the ceremonial observances 
presciibed for the nominal sovereign Sometimes, on the other 
hand the prii st luars the title of king, but h is lost even the 
shadow' of political power and is free to perform his priestly 
functions In these , however, as wi see by the example of the 
flaiiiin dial IS at Rome, or the kings of fire and water in Cam- 
bodia, he IS still hedged round by manifold restrictions as n 
person who must be protected from doing harm to others or 
suffering harm himself In the exercise of his piiestly functions 
he is called upon to offer sairihce, before fulfilling his ofliec 
he is oftc n recjuired to submit to additional ritual prohibitions , 
his personal sanitity, alrcxtcly great, is augmented, and his 
approach to the sanctuary tat ilitated ( onvirseiy, the sacrifice 
over, he performs lustrd rites m part to free himself from 
the taint of errors ol ritual, but also to desaeralize himself 

12 Euneiai v atid lllied Taboos — Taboos of mournc rs, w idows, 
and of the dead are common all the world over, but they are 
especially piominint in Melanesia Ihesc are explained on an 
inimistic hypothesis as due to the fear of the deaci man’s spirit, 
but wc seem to see traces, eg in Aladagasc tr, of the idea that 
the contagion of death and not the writh of the dead is the 
underlying motive , for it is not clear why the soul of a dead 
kinsman should neiCbsarilv be hostile With funerary taboos 
may be compared taboos of warriors both on and after an 
expedition, taboos of liuntcrs during the chase and especially 
after killing a dangerous animal, t iboos of cannibals, and on 
participants in all other ceremonies which involve contact with 
dtalh or the dead Icmporiry' seclusion and lustration before 
return to ordinarv life are commonly prescribed for ah in this 
category, even though their connexion with the dead be no 
closer than is implied in consanguinity The propertv of the 
dead man is commonlv burnt or deposited with him in the 
gr iv^e, m part as a proteetiv c measure, m p art under the influence 
of belief in the continuity of this and the future life, and the 
need of supplying him with necessaries burial grounds are 
avoided, animals or plants from their neighbourhood are not 
used as food hinallv the name of the dead is not used, partly 
for fear of summoning him bv the power of the word but partly 
also from a conviction that, like the name of a king or chief, it 
IS too holy or too dangerous for common use 

13 laboos of the Sul —Both disease and death are unnatural 
in the eyes of the savage , they are often the result of the magic 
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of some enemy , but they may also be the result of an mfraction 
of a taboo Some part of the funerary taboos may perhaps be 
referred to this belief , whatever be the case with taboos of 
the dead, there can be no question that the sick art secluded or 
even abandoned, subjected to rites of purification and to re- 
strictions of ^arlous sorts, not because their malady is con- 
tagious in our sense but because they are temporarily taboo 
and dangerous to the health of the community Ihe sick have 
imposed on them curative as well is prophylactic taboos , in 
Madagascar the sun is said to “ die ” when it sets , therefore 
It IS forbidden to a sick man to look upon it as it goes down 

14 Taboos of It omen, Sexual Taboos, Avoidance — Ihe age of 
puberty is especiall} dangerous for both sexes , in the case of 
a woman the danger is not so much for herself as for others, 
and results from her physiological state , this danger is lenewcd 
with each successiye menstrual period, and the frequently long 
seclusion at puberty finds a pirallel in the universal practice 
m lower stages of culture of separating adult females, not only 
from males, but from the whole of the community at such periods 
At pubertN girls are confined for months or even years , they 
may not see the sun nor touch the earth , many foods are for- 
bidden them, and special costumes are prescribed for them, is 
for mourners "1 he expectant mother is taboo for months before 
the birth of her child, and her disabilities are not removed for 
a long period after delivery Women mav not look upon the 
periormance of rites of initiation nor of secret societies , they' 
mav not cat new crops in New Caledonia till long after the 
men have partaken of them , they may often not approach 
the men’s club-house Both parents, but especially the mother, 
are subjected to restrictions, having ior their object the pre- 
servation of the health of the unborn or newly bom child 
Women are often forbidden to eat with their husbands, nor 
may they share his labours, cspcciallv at sea 

The relations of the sexes are regulated by complit ited rules, 
but they are not necessarily taboos In the first place, laws of 
exogamy and similar regulations limit the field of choice , eyen 
where no obstacle on this side is present the intercourse of the 
sexes is olten cspeciilly at first hedged round with numberless 
interdictions and rites Connected with the rules of exogamy 
are the customs of avoidance, which presinlie that a man may 
not speak to nor even look at his mother-in-law, sometimes also 
his f ither-in-law, daughter, and other relatives , in like manner 
the wife must avoid the husband’s relatives, and the brother 
mav often not speak to the sister 

15 Other Taboos — Taboos of various kinds are imposed on 
strangers, on sorcerers, and on children Certain places are 
taboo, taboos protect the crops and ensure ’hat landmarks 
are not removed In fact the number of taboos is so great 
that It lb impossible to mention them in detail 

16 Distribution — Although taboo is a Polynesian word the 
institution is far from being restricted to Oceania Similar 
prohibitions, though thev seldom reached the Polynesian level, 
are found in America, Africa, and especially Madagascar, North 
and Central Asia, and among the non-Aryan tribes of India 
But taboo and its survivals are not confined to the uncivilized 

17 Developments of Taboo —It would be remarkable if a 
feature which has bikcn such deep root in the custom and 
belief of savage and barbarous peoples did not leave a marked 
impress on the faiths of higher cultures Just as the gcxis have 
become moral pan passu with mankind, so the ceremonially 
(lean has become the physically and morally clean, the pure 
has become the moral, and taboo has changed its name to 
holme ss At a certain point in evolution the notion of unclean, 
sometimes positive and implying the possession of dangerous 
properties, sometimes negative and connoting no more than 
mere absence of holiness, which is in this case indistinguishable 
from mana, becomes a prominent element in religion At a 
later stage and as a result of the greater weight attached to 
morality, the positive uncleanness falls into the background, 
leaving only the negatively unclean, the unholy, which is not 
in Itself death-dealing, but may, like its savage analogue, call 
down on'lhe community, innocent and guilty alike, the wrath 


of higher powers, the remedy being, not so much the punish- 
ment of the olTender, still less mere physical purification, but 
their moralized analogues, prayer, fasting and repentance 

18 Among the Greeks — The general word for taboo among 

the Greeks is which may bear the sense of “ sacredness ” 
or “ pollution ” , derivatives occur in the same meanings 
Usually, however, the notions of sacred and unclean are dis- 
tinguished by the use of different terms from this root, ayvoi 
for sacred, for unclean or accursed The rules of the 

Greek dyvua (season of taboo) do not differ markedly from 
those of the Polynesian Corresponding to the war-taboo ot 
Oceania we find in Homer that the army (Od xxiv 81) and the 
sentinel (11 x b8i) are sacred , and we learn from 

Plato that warriors never eat fish, from which indeed there was 
a general custom of abstinence except under the pressure of 
famine The epithets 6tos, &e , whu h may point to 

beliefs similar to those of Polynesia, are applitd to chiefs ind 
kings, and further to the swineherd, thus suggesting that the 
pig, which bore a mixed reputation for holiness and uncleanness 
(ceremonial) both in Egypt and westf Asia, was similarly re- 
garded m Cireece 

19 Among the Romans — ^Thc term for taboo is sacer , any 
one who removed a landmark became sacer and was outlawed, 
any citizen having the right to kill him C onsecratio capitis et 
bonorum was the term for devotion to the nether gods Ihe 
flame n dialis and his wife were hedged m by a perfect network 
ot ritual prohibitions , he might not ride upon nor even touch 
a horse , his eyes might not fall on an army under arms , he 
might not walk under a vine , he might not name a goat, raw 
meat, beans, ivy, a dog, and so on , his hair might be cut only 
by a freeman , he might not touch a corpse The flaminica 
might not comb her hair at certain festivals , she was taboo 
(feriata) after hearing thunder till she had purified herself by a 
sacrifice Ihe Roman feriae were periods of taboo 

20 Among the Jews - Ihe Hebrew for hedy is which 

means “ separated, cut off,” while its correlative means 
“ open for common use” , another sense ot \actr is conveyed 
by Din ^‘accursed, d( voted to destruction” Holiness is 
transmissible by contact (Ezek xliv 19, xlvi 20 , Ex xxix 37 , 
Lev VI 27) It is distinct from purity in the moral sense , the 
names bf the hieroduli and hicrodula minp are 

connected with the word {ynp Taboo among the jews 
are (i) things connected with Jehovah, his name is holy and 
terrible , his arm is holy , holy plac( s are taboo (sec Sanc i uarv ) , 
the ark is actively dangerous, and Uzzah, no less than the men 
of Bethshemesh, pays the penalty for too neaily approaching 
It , (2) the Nazante might not partake of certain foods, nor 
touch a dead body nor shave his head, which was specially 
sacred, (3) m fact any one who touched a dead body was 
unclean and could communicate his uncleanness to others , 
(4) the birth of \ child made the mother taboo , she was required 
to purify herself , (3) leprosy, menstruation, and sexual fun( tions 
generally occasioned longer or shorter periods of uncleanness , 
and warriors, who were taboo on a campaign, were required 
to observe continence , (6) certain foods were taboo, and the 
uncleanness might be communicated to an earthen vessel, 
which, under certain circumstances, would be broken, like a 
pot in Polynesia , (7) the use of iron was forbidden in the 
construction of the temple , (8) a field sown with different kinds 
of herbs “ becomes holy ” , and (9) bystanders arc warned not 
to approach a heathen rite, lest they be “ sanctified ”, (to) to 
the Polynesian interdicts, often termed taboos, corresponded 
certain periods of time, such as the Sabbath and the Jubilee 
year, but these are not connected with taboo proper 
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TABOR^ a town m western Bohemia, on the Francis- Joseph 
railway, 104 kilometres from Prague Pop (1908) 10,703 
It IS the chief town of a government district and the scat of 
a provincial law-court, and also of an industrial school Ihe 
town was founded m 1420 by the mc^re advanced party of the 
church-reformers or Hussites, who, as it became their centre, 
soon began to be known as the laborites The town is 
situated on the summit of an isolated hill separated from the 
surrounding country by the Luznice stream and b\ an extensive 
pond, to which the Hussites gave the biblical name of Jordan 
Ihc historical importance of the city of labor only ceased 
when it was captured by King Cxeorge of Pod^brad in 1452 
1 hough a large part of the ancient fortifications has recenth 
been demolished, labor — or Hradiste Hory labor, the castle 
of the labor Hill, as it was called in th( Hussite period — has 
still preserved many memorials of its past fame In the centre 
of the city is the m.arkct-plac e (rynk) Only very narrow 
streets lead to it, to render the approach to it more clifheult in 
time of war In the centre of the market-place is the statue of 
/izka, the greatest of the Tabonte leaders Here ,also is the 
diaconal church, built in 1516 in the style of the Bohemian 
Renaissance, and the town hall, in tonneMon with which a 
museum has been founded, whieh eontains interesting memorials 
of the Hussite period Some paits of the ancient fortifications 
and the very ancient Kotnov tower also still exist 

See Ihir, Hradish Hory 1 abor (1895) 

TABRIZ, the capital of the province of ^Yzerbaijan in Persii, 
situ itcd in the valley of the Aji C hai, “ Bitter River ” <it an 
elevxtion of 4400 ft in 38° 4' N , and 46^ 18' E Based on a 
census taken in 1871 the population of labnz wms m 1881 
estimated at 165,000, and is now said to be about 200,000 

The popular etymology of the name Tabriz from — fever, 
f<0-pourer away (verb, nA’/z/aw = pour away, flow', German 
Yieseln /), hence “ f ever-destroying,” is erroneous and was 
mventeci in modern times It is related that Zobeideh, the wife 
of Harun-al-Rashid, founded the town in 791 after recovering 
there from fever, but the earlier chronicles give no support to 
this statement, and it is nowhere recorded that Zobeideh ever 
\isited Azerbaijan, and the name Tabriz was known many 
centuries before her time In 1842 Hammer-Purgstall correctly 
explained the name as meaning the “warm-flowing” = 
warm, same root as tep in “ tepid ”) from some warm mineral 
springs in the neighbourhood, and compared it with the synony- 
mous Tephtz in Bohemia In old Armenian histones the name 
is lavresh, which means the same The popular pronunciation 
to and tau for tab has given rise to the spellmgs Tons and Fauns 
met with in older travellers and used even now 

Overlooking the valley on the N E and N are bold bare rocks, 
while to the S rises the majestic cone of Sahand (12,000 ft) 
The town possesses few buildings of note, and of the extensive 
ruins few merit attention The ark, or citadd, in the south- 
west extremity of the city, now usecl as an arsenal, is a noble 
building of burnt brick with mighty walls and a tower 120 ft in 
height Among the ruins of old Tabriz the sepulchre of the 
Mongol king, Ghozan Khan (1295-1304), in a quarter once known 
as Shanb (generally pronounced Sham and Shim) 1 Ghazan, is 
no longer to be distinguished except as part of a huge tumulus 
The great shanb (cupola or dome) and other buildings erected 
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by Ghazan have also disappeared They stood about 2 m S W 
from the modern town, but far within the original boundaries 
The “ spacious arches of stone and other vestiges of departed 
majesty,” with which Ker Porter found it surrounded in 1818, 
were possibly remains of the college (niedresseh) and monastery 
(zavieh) where Ibn Batula found sheltcr^during his visit to the 
locality On the eastern side of the city stand the rums of the 
Masjed 1 jehan Shah, commonly known as the Masjed 1 Kebud, 
or “ Blue Mosque,” from the blue glazed tiles which cover its 
walls It was built by Jehan Shah of the Kara Kuyunli, or 
Black Sheep dynasty (1437-1467) ^ labnz is celebrated as one 
of the most healthy cities in Persia 

Tabriz was for a long period the emporium for the trade of 
Persia on the west but since the opening of the railwav through 
the Caucasus and greater facilities for transport on the Caspian, 
much of its trade with Russia has been diverted to Astara and 
Resht, while the msecurit) on the Tabriz- Frcbizond route since 
1878 has diverted muc h commerce to the Bagdad road Accord- 
ing to consular reports the value of the exports and imports 
which passed through the Tabriz custom-house during the >ears 
1867-73 averaged £593^800 and £1,226,660 (total for the >ear, 
£1,820,460) , the averages for the six years 1893-9 were 
£212,880 and £544,530 There arc reasons to believe that these 
values were considcrablv understated For the year 1898-9 
the present writer obtained figures directly from the books kept 
l)y the custom-house official at Tabriz, and although, as this 
official informed him, some important items had not been 
entered at all, the value of the exports and imports shown in 
the books exceeded that of the consular reports by about 10 per 
cent Since that time the customs of Azerbaijan have been 
taken over by the central customs department under Belgian 
officials, and it is stated that the trade has not decreased 
British, Russian, French, Turkish and Austrian consulates and a 
few Europe xn commercial firms are established at Tabriz , there 
arc also post and telegraph oflices Tabriz has suffered much 
from earthquakes, notabh in 858, 1042 and 1721, each time 
with almost complete destruction of the city (A H s ) 

TABULARIUM {tabula, boird, picture, also archives, records), 
the architectural term given to the Record office in ancient Rome, 
which was built bv Q Lutatius Catulus, the conqueror of the 
Cimbri It was situated on the west side of the Forum Romanum, 
and Its great corridor, 220 ft long, raised 50 ft above the forum 
on a massive substructure, is still partlv preserved This 
corridor was lighted through a series of arches divided by semi- 
detached columns of the Doric order, the earliest example of 
this class of decoration, which in the Iheatre of Marcellus, the 
Colosseum, and all the great amphitheatres throughout the 
Roman empire constituted the decorative treatment of the wall 
surface and gave suxle to the structure Traces of an upper cor- 
ridor with semi-detached columns of the Ionic order have been 
found in the Tabulanum, but this strui ture was much changed 
in the 13th century, when the Palace of the Senators was built 

TACHEOMETRY (from Gr quick , /xerpoe, a measure), 

a system of rapid surveying, by w'hich the positions, both 
horizontal and vertical, of points on the earth’s surface relatively 
to one another arc determined without using a chain or tape 
or a separate levelling instrument Ihe ordinary methods of 
surveying with a theodolite, chain, and lc\elling instrument 
(see SuRVLYiNc) an fairly satisfactory when the ground is 
pretty clear of obstructions and not very precipitous but it 
becomes extrcmch cumbrous when the ground is much covered 
with bush, or broken up bv ravines Cham measurements are 
then both slow and liable to considerable error the levelling, 
too, IS carried on at grtat disadvantage in point of speed, though 
without serious loss of accuracy These difficulties led to the 
introduction of tacheometry, m which instead of the pole 
formerly employ ed to mark a point, a staff similar to a lev el staff 
IS used This is marked with heights from the foot, and is gradu- 
ated according to the form of tarheometer in use I he azimuth 
angle is determined as formerly The horizontal distance is 

' This mosque is popularly attnbuted to Ghazan Khan (end of 
13th century) 
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inferred cither from the vertical angle included between two 
well-defined points on the staff and the known distance between 
them, or bv readings of the staff indicated bv two fixed wires 
in the diaphragm of the telescope the difference of height is 
computed from the angle of depression or elevation of a fixed 
point on the stall and the horizontal distance already obtained 
Ihus all the me isuremcnts requisite to locate a point both verti- 
cally and horizon! illy with reference to the point where the 
tacheoincter is centred are determined b} an observer at the 
instrument without any assistance bc\ond that of a man to 
hold the staff 

fht simple',t bvstem of t ichcometry emplovs a theodolite with- 
out additions of any kind and the honzont il ind vcitical distaiitcs 
are ohtaitud from the an^ks of depression or «.k vition of 
Subtense two well-dclincd points on a staff at known heights from 
method the foot the still being held \Lrticdl> In tig i kt T 
he the ttltscope of a theodolite centred over the point C, 
and 1< t \.B be thi staff held trul\ vertu il on th( ^lonnd at \ I tt 
P and P be the two well defined marks on the faei of the staff, 
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both of tliLin it knoun heights ibovc V and enclosing a distance 
PP' ? between them T et a and ^ be the meisurcd angles of 
clevition of P uid P and kt d Ik, the honzontal distmce IM of 
the statf from the theodolite and h the height PM of P above 1 
J hill since 

P M d tan ind PM -d tan a 
we have (/(tail ~ t in a) 


Therefore 


t in li - tan a ' 


s tan a 
t in IS - tan o 


If ic, the height of the lolatum a\is of the lel« cope above the 
ground -q mil if \P p then tlie height ot \ above C h - p \ q 
If, as IS usuall) the cise, i number of points ere ehtiimmeel 
from one station of the theoilohte and h h kL be the 
values of h for the different points A, A., Ac then the 
difference of level of V, and will be -/i, that of and 
\j will bt h - //, and so on To ensure thi i sseuli il condition 
that the stall is held vertical it is usuallv pro\ided with a 
small circiil ir spirit-lcvcl and the st iff holder must always 
keep the bubble in the centre of its run No gradu ition 
of the staff is required be>ond two well-defined black lines 
across the white face at P and P' but tlic marks can be 
\ery usefully supplemented b\ wings fasti ntd on tin two 
sides of the staff having their tops at light angles to the 
staff, at the same height as the points P and P and 
forming a continuation of the black lines A convt nient 
length for thi staff is u ft with the point P 2 it from 
the foot, and the point P' at the top of the staff, so that 
s — I o ft 

With the alxDve irrangeinent the staff can easily be read 
with a s inch thiixlolite at h ilf a mile distance i5ut while it 
IS frequently very useful to deteimiiie approximately points 
a long way off the (kternunations will not be ne irly so 
accuritc as those of near points Thus supposi that the 
distance of the stilt is d and the intercept on the staff is s 
suppose that the personal and instniincntal en-or is 5a (a being 
the angk subtended by s at the tekseope) then smct 

Un a da bin- a lin^a ’ da 


for distant readings ind from the great simpheity of the observations 
there is little likelihood of errors in the field But the reduetiou 
work is rathi r heavier than is the case with some of the tacheometi rs 
described below Since the accuracy of the method depends 
entirely upon the lecuraey with which the vertical angles ire 
measured it is advisable that tlie vertical circle should be as 1 irge 
is possible very hiuly and acenntely divided, and lifted with good 
verniers and microscopes 

In Eckhold s omnimetcr the vertical circle of the theodolite is dis- 
pensetl witli and a saving of reduction work is effected by reading 
not the vertical angles themselves but the tingents of the angles 

In the Ziegler H iger taeheograph the tangents aie read not 
horizontally but vertically and the irrangeinent is as follows — 
In hg 2 () IS the axis of rotation of the telescope mn is the i\nl 
line of 1 stiel bolt which cariics on its top a knife cilgc on which 
the telescope rests by means of an agate plate Ihe bolt is earn d 
by a shell in w Inch it can be raised or lowered by a micrometer sciew 
htti d with a graihiatctl head iht slide pliys between the verticil 
clieeks of a standard rigidly attached to the frame of the instrument, 
ind it e III bt laistd oi lowereil by a rack and pinion The telescope 
which rests on the knife-edge, follows the movement ot the bolt 
The slitle e lines on one side a vernur by which to read the divisions 
on a se lie lixed to one of the virile il kgs of the standard, and tlu 
zero point o ot the se ik is the point when the horizontal pi me 
through O cuts the scale when the pline-table or iippei plate ot the 
theodolite is truly level Ihe scale is gradu i ted in divisions each 
of which is the i^fflh pait of the distance Oo or h ihe head of the 
inicrometei sciew wlmh raises or lowers the steel bolt in tin slide is 
giidiiiteil with a zero mark md with milks corresponding to i 
vertical movement of the knife-edge of instiumenl 

is used ns follows — Let VB bi thi surface of the ground, and BC 
a staff held vertie illy it B, and let LB be produced to meet the 
horizontal hue tluough O in M Let the head of tlu mieronieter 
screw be turned till tlu zero division is exactly under the pointei 
Let p he the zi ro ilivision on the staff and kt the slide and bolt 
bt raised by the rack and pinion movement till the axis of tlie 
telescope is elireeted towards p 1 et ?; be the point where the line 
Op cuts mn and kt the tangent reaehng ov be taken on the seili 
I lien let the tekseeipc be lowered by the micrometer screw in the 
slide till the <livision on the head of the screw m irked I is exartl\ 
under the pointer , the knife eelgo of Die bolt has then been lowered 
through i dist inre vt equal to //boo T et be the point on the statf 
where the line Ot cuts it, and kt the reading at q be taken fliiu 
since the tnangli s between () ind mn and O and I ]\I are similar 
to c leh other ind vt is ,Jiofh of Oo therefore pq will be th 
of OM, or L)M=ioo pq This gives the horizontal distance 
ot the staff from C) and the verticil distance /)M of p ibove 
O is OM tan MOp-OM and since ov has been leid m 



and 


_i(524.^3) 

a- 


Therefore 6d, the distance error, is given by the equation 
- 5 a(s 2 'i-ii *)/5 But at distances of s eh iins or more will 
be very small comp ircd with d^ and may be negketed so that 
dd~ - 5a (Z* 5 Since 6a may be considered as constant for all distances 
where the staff can be distinrtb read the distance error imrcases as 
the square of the distance W ith small thecxlolites, w lu re sjKcial cart 
has not been given to the graduating and reading of the v crtic il circle 
oa Will probably amount to about 2(/ Vt a quarter of a mile 
excellent work can l>e done In carrying on a tniverse line by this 
method with stations lo or I 2 chains ipart the theoilohte lieing set up 
at points about midway between the stations the probable distance 
<rror m a mil« is about ft and the probibk level error about 4 in 
In 25; miles these probabk errors would correspond to alxjut 18 ft 
and 20 m respectively This system of taehcomitry is well adapted 
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parts of which Oo contains 100 the ilistanee pM. is rea<hly obt lined 
If the difference of elevation of B and A tK required the lu ight 
pM. must be reduced by /?B and increased by OA both known 
quantities By this arrangement the reduction work of the observa 
lions is rendered extremely simple and can readily be performed 
m the lield The instrument is well adapted for use with the pi me 
table 

Tachcomcteis m which thi honzont il distinec of the staff from 
Ih^* telescope is deduced from the readings of the staff indicated 
by two fixed wires in the diaphr igm of the telescope will 
now be considered In hg ^ BC is a diaphragm fixed 
Ill a tube h ivmg hne horizontal wires at B and C Let ® 
the t nd E of the tube be closed by a disk which has a minute hole at 
E to which the eye can be applied If P and D be the points on i 
vertical staff at which the lines EB and EC are observed to cut the 
staff so that the intercept PD is known then from similar triangles 
ED -(EC BL)PD, and since EC and BC arc constant, ED vanes as 
PD If for instance PD has a certain observe d v line when the staff 
IS held at a certain distance ED, and his exactly half that value 
when the staff is held at another distance ED', then the distance 
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ED' IS one half of the distance FD, and so on m proportion The 
distance LD can be instantly mferred from the riddin^s of the stdi 
if the latter be suitably giaduated If for exaiuph , it be desired 
to know the distance ED in yards and by conslruetion the pro 
portion E( /BC - qo then the intercejit on the staff at i yard from 
E would be ^^Vtli of a yard or 72 inch, the intercept at 2 yards from 
E would be 2x 72 inches and so on If therefore the stiff be 
graduated with divisions of 72 inch and the intercept be 41; of 
such divisions it would be inferred tliat the distnme of the stall 
from r wTs 41; v"iT-ds The const in t proportion bT'BC can lie 
chteked bv measuring 100 yards from E and observing whether 
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the intfreept is exactly 100 divisions or not If it is not the wire 
diaphragm must be shifted m the tube until it is In figs 3 4 ^ 
ind O the distaiiecs are deduced Ironi the re id mgs of a ct ntr il 
Wire 111 the optical axis of tlu tele scope anti of a win above it for the 
sake of sirapliiity The usual airangtmtnt is to ht the diaphrigm 
with a central ware and with one or two wires abovt ind btlow it 
at equal distances from the eeiitnl wire 1 lie vertical angle of 
depnssion or elevition is lixed by directing the central wire to a 
well tie hiied division on the staff and the tlistance of the stiff is 
inferred from th« nadings given by the coiiesponding wires above 
and below the central wire 

the eUmentar\ form of lacheomettr given abo\c illustrates 
the gcnenl principle of the class of tacheoiueteis now umler con 
siderition and as leading up to the jiraetictl form in which the 
staff is viewed with a telescope mounted in the manner of a thco 
dolite The simplest form is Reirlu iibach’s tacheometer which 
miy be mveslig.itcd as follows — In hg 4 let V be tlic object gliss 
by which an imige of thf stt ft SI is formtd it IIK fhe wire 
diaphragm is moveel 111 the tube so as tei coincide witli the image 


ind vertical distances of the stiff from the ixis of rotation of the 
ttleseope are found thus — In lig ^ let Si be the observed 
interccjit on the staff when the telescope is inclined at an 
angle a to the horizontal Draw fS at nght angles to OT 
The angle Tb S wall be v< ry nearly a right angle and STb' may bt 
t iken as eijual to a If then were n graduations (each eorrespondin 
to I yard in distance) m bl thf re would be n cos a graduations lu 
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and tlic image and wires are viewed with an cye-piccc (not shown) 
in the iisu il way Let O be the point wliere the verticil ixis of 
the instrument cuts the axis of the teleseopt the instrununt being 
centred ovci a peg from which the distance to the staff is reqmrtfl 
The object glass (of focal length- /) is at a distance i from O Let 
AT-w and AH - v and the angle SAT H\K 0 Then if i be 
the heiglit of the im igc IIK i~v tan 0 biiiee i t — 1 / wc 

have V - ~ xifi{ii - f) and hence % - uf iu\ d {xi - f) I et h be some 

point on AT such that AI i diul And lit the angle 

I Then if /<'-f v and fni / tin 9 {/' 1) and therefore 


u I I - / n 1 i 0 


t 




tan 0 and if a- / i f tin 4, 


If then fore the point F be taken at a distann / from the object 
glass, every inteicfpt of the staff foi positions between T 
and F such is b'T' S" I " Ac whicli au bounded by the 
line rs and for which conseijuentlv 0 is the same will have 
the same height of image at the diapliragni Conversely if 
K be L wiie in the diaphragm it will cut tlu image of the 
staff for all positions 01 the staff between T and F in points 
that he on the line Fb Now the intercept S'^T'^ half-wa> 
between F and T will be one h df of si and therefore if 
the reading on tlu stiff induated bv the wire^ m question 
be one-half of Si, it inav’^ be inferred that the position of 
the staff is li ilf-way between F and 1 and similirly for 
other distances If the distance of SI from O is required 
as IS usiiallv the case a quantitv /4r must bt added to 
every distanec from F detenu imd as abov’^e 

It 13 vtrv seldom that the line of sight Al of the telescope 
13 it right angles to the stiff In general it is more or less inelined 
to the staff, winch is almost always held vertical, and the hoiizontal 


S'l, and therefore the disfanee of tlu staff from I , as infirred from 
the observctl number of graduations in ST must be multiplied h> 
cos a to give th( true distance FI \giin FX E f cos a so that 
the distance inftind from the oliserved number of graduation^j m 
sr must be multiplied by cos^a to give the horizontal (’istanec of 
r from r To this must be idded tlu distance OL-OF cos a- 
(/ + r) cos a to get the hori/ontal dist mi t ()>I, of O (the vertic'l 
axis of th( instnimcnt) from 1 Tins v due of OM must be niiilti- 
jilietl bv tan a to obt 1111 tlu value of h the vertu al distant e of 1 
from () fables of tlu value of cos a cos- a and t in a are necessary 
to fieihtate tlu sc e ileul itions 

In this tiehcometcr the distances as inferred from the readings 
of tlu stilt are tht distances of tlu stiff from F and not fiom O 
this defect was remedied bv Porro viho added a lens (called the 
aiiillattu lens) to the telescope The arrangement of the telescope 
as m imif letured bv ]\lessrs Troughton ind 
Simms IS as follows -Tn fig 6 O is the point 
vvlure tlu vtrtieil axis of tlu instrument cuts 
tlu axis of the tekseope The object glass is 
lixed at a distance c from O, and the un dliltic 
kns at a distant e d from tlu object glass 
Ihe dist inccs c and d arc chostn to suit the 
eonstnutive t tmvt nu nc i s of tlic instiument 
The diaphragm at K is movable so th it it 
can be made to coincide with tlu image ol the 
staff llie foe il lingtli /j of tlu obuct glass 
Is arbitrary and the focal length of the 
inillattic lens is detei mined from an etju dion 
of condition betwttn c d anti / Ihe 
imigc of the staff ST would bi feirmetf by the 
object gliss at H it a (list iriee from the 
object glass were it not that the rays after 
passing thiough tlu object glass are received 
by the anallattic lens and the im ige of the staff is formed at 
lx on the w.rt diqihrdgm which is slid in the tube till it coineulcs 
with the jiosition of tlic image ihe image at K is viewed by an 
eye piece 111 the usml way Let T be the point vehere the image 
of the stiff IS cut by the centril wire of the diaphrigm, and “s the 
point vs here the image is cut by one of the outer wires of the dia- 
pliragm If 0 and <f> be the angles subtended by S f it the object 
glass and at the point O respectivelv and if t be the height of 
tlu iniagt at lx li tht height of tlu virtu il imagt it IT th< n by 
elementarv geometrv ind fiom optu. il consitlcrations weobt'in 
_ u'// _ , 

let /js be nude such that cf^ ~ {c \‘f^)id~f^)-o, the equation of 
condition above mentioned 'Then - cf^\ (c-E/i) 


\nd . tin0- 

fi - d 'rf_ 
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riierefore ill the readings of tlu stiff which would be given bv 
the outer wire of the diaphragm will he on the line OS (for all of 
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which <f> IS the same), and the distance from O along OT will be 
proportioudl to the re uling on the staff Thus if the staff be 
suitably graduated the distance from O can be immedi itely deduced 
from the reading Al^»o as before if the telescope be inclined at an 
angle a to the horizontal the distance OT inferred from the number 
of graduations in SI must be multiplied by cos* a to give the horizontal 
distance of O from T, and the horizontal distance so obtuntd must 
be multiplied b\ tan a to obtain the vertical dist inc*. of T from O 
The inconvenience of the reduction work ntctssiry to obtain 
the horizontal ami vertical distinces pnxiuced the \V igntr-l cunel 
tacheomtter by which the distances can be read directly from the 
instrument As is seen from hg 7 three sc iks arc provided, to 
measure the inclined distance, tin honzontal distinct and the 
\crtical distance respectively Ml three \re amnged in a plane 
])irallcl to the pi me m which tlic telescope turns The inclined 
sc lie IS attached to the telescope exactly parallel to its line of 
collimation and moves with it The horizontal scale is fixed to 
the upper horizontal plate of the theodolite The vertical scale is 
on the vertical edge of i right-angle el triangle which cm be slid 
long on the top of the horizontal sc lie The inclined scale cirnes 
i slide w hich is provided with two verniers One of these is parallel 
to the inclined scale md is for the pui-pose of setting off on the 
scale (in terms of the divisions on the scale) the inclined distmce 
of the staff fiom the axis of rotation of the telescope The other 
tin ns on a pivot whose centre is iccuratelv m the edge of the inclined 
scale at the point where the zero division of the inclined vernier 
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cuts the edge and is for the purpose of reading the vertical scale 
it can be turned on its pivot so as to be vertical vshatevir ma\ be 
the inclination of the telescope Moreover since the dist ince 
from the centre of the pivot to the zero of the vernier is always 
constant and known, the vertical scale can be graduated so th it 
the reading of the vernier gives the he ight (in terms of the division 
on the scale) of the staff above the axis of rotation of the telescope 
The honzontal scale attached to the horizontal plate of the theo<lolite 
IS read by means of a vernier earned bv the triangle To ascertain 
the honzontal and vertical distances of the point on the staff which 
IS cut by the middle viire in the diaphragm of the telescope from the 
rotation axis of the telescope the inclined distance of the point on 
the staff IS read by means of the wires as in Porro's tacheomctc- 
This distance (in terms of the divisions) is then set off on the inclined 
scale by means of the inclined vernier, and the vertical scile on the 
triangle is moved up to the verticil vernier which is adjusted to 
its eelge With proper gracJuation of the horizontal and vertical 
scales the horizontal and vertical distances can be at once read off 
on the scales This methexi however recjuires that the staff be 
held so thit its face is perpendicular to the line of sight, which is 
more troublesome than holding the staff vertical 

Authorities — Brough on “ Tacluomctrv ” Proc Inst CF 
vol xci Pierce on the “ Use of the Plane Table ” thtd vol xcii 
Kennedy on the " Tacheometer ” thid vol xcix Airy on the 

Probable Errors of Surveying by Vertical \ngles ** thtd vol ci 
Middleton on “ Observations m Tacheometry,'’ ibid vol cxvi 
Young on “ Surveying with the Omnimeter ” ibid vol cxvu 
J Bridges Lee on “Photographic Surveying," Trans Soc Fngtn , 
vol for 1899 “ The Zieglcr-Hager Tacheograph," Engineering, 

vol Ixv (W Ay ) 

TACHIENLU, a town of China, in the province of Sze-ch‘uen 
It IS the great tea mart for Tibet, and from Tachicnlu the two 
trade-routes, the Gya lam and the Chang lam, diverge, the 
former to Ladakh and the latter to Kashgar 


TACHYLYTES, or Fachylitfs (from Gr raxvg, swift, 
A-i'ca, to dissolve, meaning “easily fused,’^ though some have 
erroneously interpreted it as “ easily soluble in acids m 
petrology, the vitreous forms of the basic igneous rocks , in 
other words, they are basaltic obsidians Ihey are black in 
colour, dark brown m the thinnest sections, with a resinous 
lustre and the appearance of pitch, often more or less vesicular 
and sometimes spherulitic They are very brittle, and break 
down readily under the hammer Small crystals of felspar or 
of olivine are sometimes visible m them with the unaidi d eve 
All tach^l>tes weather rather easily, and by oxidation of their 
iron become dark brown or red Ihree modes of occurrenee 
characterize this rock In all cases they are found under 
conditions whieh imply rapid cooling, but they are much less 
common than ac id volcanic glasses (or obsidians), the reason being 
apparently that the basic rocks have a stronger tendency to 
crystallize, partly because they are more liquid and the molecules 
have more freedom to arrange themselves in crystalline order 

The fine scoria ashes or “cinders" thrown out by biSdltic 
volcanoes are often spongy massis of tach^Iyte with only a few 
Urger crystals or phenocrysts imbedded in black gliss Such 
t ichylytc bombs ind scorn arc frcijuent 111 Iceland Vnvergne 
Stromboli, Ltna and arc very common also in the ash beds or tubs 
of older elate such as occur m Skye Midlothian and I ife Derbyshire, 
and elsewhere Basic pumices of this kind are exceedingly wide- 
spread on the bottom ot the sea, either elisjxrsed m the red clay " 
and other deposits or forming layers coiled witli oxides of m in- 
ganese preeipitateel on them from the st iwitir Thest taehylyte 
frigmcnts which irc nsu illy much decomposed by the cixid ition 
and hydration of their ferrous compounds havi taken on a daik red 
ctilour this altered basic gliss is known is palagonite “ , con- 
centric bands of it often surround kernels of iiniltertel taehylyte, 
and are so soft that they are easily cut with a knife In tlic pila- 
gonite the minerals also arc decomposed and are represented only 
by pseiulomorphs lh( fresh taehylyte glass howevfi often con- 
tains lozenge-shaped crystals of plagioclase ft Ispar and small prisms 
of angite and olivine but all these miner ils very fretjnentlv occur 
mainly as microlites or as beautiful skeletal growths with sharply- 
pointed corners or ramifying processes Ihilagonite tubs are found 
iUo among the older volcanic rocks In Iceland abroad stretch of 
these rocks described as ‘the jiilagoiiite form ition is said to 
cross the islitiel from south-west to noith east Some of these tuffs 
are fossiliferous , others are intercalated with glacial deposits 
the lavas with wlneh they oiiiir are mostly olivine -has ilts 
Palagonite tuffs arc found in Sicily the Fifcl Hungary, Canary 
Islands e^c 

A second mode of occurrence of taehylyte is in the form of lava 
flows Basaltic rocks often contain a small amount of glassy 
ground-miss and in the limbiirgitis this becomes more import int 
and conspicuous but vitreous types are far less common m these 
than in the acid lavas In the Sandwich Islands however the 
vole inoes li ivc poured out v ist floods of black liisilt containing 
fe Ispar augite olivine and iron ores in a black glassy base 1 he y 
arc highly liquid when discharged and the ripid cooling which 
ensues on their emergence to the air prevents crystallization taking 
place completely Many of them are spongy or vesicular anei their 
upper surfaces arc often exceedingly rough and jagged while at 
other times they assume rounded wave like forms on sohdilic ition 
(xrcit ewes arc found where the crust has solidified and the liquid 
interior has subsequently flowed iway and stal ictitcs ami st il ig- 
mites of black taehylyte adorn the roofs and floors On section 
these growths show usually i central cavity enclosed by w ills of d irk 
brown glass m which skeletons and microhths of augite olivmc 
and felspar he imbedded From the cr itcr of Kil iiiea thm 
clouds of steam rise constantly and as the bubbles of vapour are 
liberated from the molten rock they cany into the air with them 
thin fibres of basalt which solidify at once and assume the form of 
taehylyte threads Under the microscope they prove to be nearly 
completely glassy with small circular air vesicles sometimes drawn 
out to long tubes Only m the Sandwich Islands are glassy basaltic 
lavas of this kind at all common 

A third mode of occurrence of taehylyte is as the margins and thin 
offshoots of dikes or sills of basalt dolerite and diabase 1 hi y are 
sometimes only a fraction of an inch in thickness resembling i thin 
layer of pitch or tar on the edge of a crystalline dolerite dike but 
veins several inches thick are sometimes met with In these situa- 
tions taehylyte is rarely vesicular but it often shows very pronounced 
fluxion banding accentuated by the presence of rows of spherulites 
which are visible as dark brown rounded spots the spherulites 
have a distinct radiate structure and sometimes exhibit zones of 
varying colour The non spherulitic glassy portion is sometimes 
jx,riitic and these rocks are always brittle The commonest crystals 
are olivine, augite and felspar, with swarms of minute dusty black 
grams of magnetite At the extreme edges the glass is often per- 
fectly free from crystalline products, but it merges rapidly into the 
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ordinary crystalline dolerite which m a very short distance may 
contciin no vitreous base whatever The sphcrulitcs may form the 
greater part of the mass they may be a (Quarter of an inch m diameti r 
and arc occasionally much larger than this These coarsely spheruhtic 
rocks pass over into the vanohtes {q v ) by increasing coarseness 
in the fibres of their spherulites, which soon become recognizable 
as needles of felspar or feathery growths of augitc The ultimate 
product of decomposition m thi> case also is a red palagonitic | 
substance but owing to the absence of steam cavities the tachylyte 
selvages of dikes are more often found in a fresh state than the 
basic lapilh in ash beds Many occurrences of basaltic pitchstones 
have been reported from Skye Mull, and the western part of Scot 
land they irc found also in connexion with the intrusive dolerite 
sills of the north of England and the centre of Scotland In the 
Saar district of Germany similar rocks occur some of which have 
been described as weisselbcrgites (from Weisselbcrg) 

Other localities for tachylytes of this group are Nassau, Silesia 
ind Sweden 

The chemical composition of some of the rocks of this group is 
indicated by the analyses given below — 


passage of his A^ricola, describing this os a “ singularly blessed 
time,” but the hideous reign of terror had stamped itself m- 
effaceably on his soul, and when he sat down to write his History 
he could see little but the darkest side of imperialism To 
his friend the vounger Pliny we are indebted for the little we 
know about his later life He was advanced to the consulship 
in 07, in succession to a highly distinguished man, Verginius 
Rufus, on whom he delivered in the senate a funeral eulog> 
In 99 he was associated with Pliny in the prosecution of a great 
political offender, Marius Priscus, under whom the provincials 
of Africa had suffered grievous wremgs The prosecution was 
successful, and both lacitus and Pliny received a special vote 
of thanks from the senate for their conduct of the case It 
would seem that Tacitus lived to the close of Irajan’s reign, as 
he seems ^ to hint at that emperor’s extension of the empire 
bv his successful Eastern campaigns from 115 to 117 Whether 
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TACITUS, CORNELIUS {c 55-120), Roman historian Tacitus, 
who ranks beyond dispute in the highest place among men 
of letters of all ages, lived through the reigns of the emperors 
Nero, Galbd, Otho, Vitellius, Vespasian, Iitus, Domitian, 
Nerva and Trajan All we know of his personal history is fiom 
allusions to himself in his own works, and from eleven letters 
addressed to him by his very intimate friend the >ounger Pliny 
I he exact year of his birth is a matter of inference, but it may 
be approximately fixed near the dose of the reign of Claudius 
Pliny indeed, though himsdf born in 61 or 62, speaks of Tacitus 
and himself as being “ mueh of an age,” ’ but he must have been 
some years junior to his friend, who began, he tells us, his oflicial 
life under Vespasian,- no cloutit as Cjuaestor, and presumably 
tribune or aedile under Titus (80 or 81), at whieh time he must 
have been twenty-five y ears of age at least Of his family and 
biithplaee we know nothing certain, we can infer nothing 
from his name Cornelius, which wis then ver) widely extended , 
but the fact of his early promotion seems to point to respectable 
antecedents, and it may be that his father was one Cornelius 
Tacitus, who had been a procurator in one of the divisions of 
Gaul, to whom allusion is made by the elder Pliny in his Natural , 
History (vii 76) But it is all matter of pure conjecture, as it 
also is whether his “ praenomen ” was Publius or Gdius Ihe 
most interesting facts about him to us are that he was an eminent 
pleader at the Roman bar that he was an cyc-witness of the 
“ reign of terror ” during the last three years of Domitian, 
and that he was the son-in-law of Julius Agrieola Ihis honour- 
able connexion, which testifies to his high moral character, may 
very possibly have accelerated his promotion, which he says ^ 
was begun bv Vespasian, augmentecl by Titus, and still further 
.idvanccd by Domitian, under whom we find him presiding as 
praetor at the celebration of the secular games in 88, and a 
member of one of the old priestly colleges, to which good familv 
was an almost indispensable passport Next year, it seems, he 
left Rome, and was absent till 93 on some provincial business, 
and it IS possible that in these four years he ma\ have made 
the acquaintance of Germany and its peoples His father-m- 
law died in the year of his return to Rome In the concluding 
passage of his Life of Agncola he tells us plainly that he witnessed 
the judicial murders of many of Rome’s best citizens from 93 
to 96, and that being himself a senator he felt almost a guilty 
complicity in them With the emperor Nerva’s accession his 
life became bright and prosperous, and so it continued through 
the reign of Nerva’s successor, Irajan, he himself, in the opening 
Pliny Epp vii 20 * 1 I •• Ibid 


he outlived Trajan is matter of conjecture It is worth noticing 
that the emperor Tacitus in the 3rd century claimed descent 
from him, and directed that ten copies of his works should be 
made everv year and deposited m the public libraries He also 
had a tomb built to his memory, which was destroved by order 
of Pope Pius V in the latter part of the i6th century 

Pliny, as we see clcarh from several passages m his letters, 
had the highest opinion of his friend's abilitv and worth He 
consults him about a school which he thinks of establishing at 
Comum (Como), his birthplace, and asks him to look out for 
suitable teachers and professors And he pays ^ him the high 
compliment, “ I know that vour Histones will be immortal, 
and this makes me the more anxious that my name should 
appear in them ” 

Ihe following is a list of lacitus’s remaining works, arranged 
in their probable chronological order, which mav be approxi- 
mately^ inferred from internal evidence — (i) the Dialogue on 
Orators j about 76 or 77 , (2) the Life of Agncola, 97 or 98 , 
(3) the Germany, 98, published probably in 99 , (4) the Histones 
(Ilistoriae), completed probablv by 115 or 116, the last years of 
Trajan’s reign (he must haye been at work on them for many 
years), (5) the Annals, his latest work probablv written in 
part perhaps along with the Histones, and completed sub- 
sequently to Trajan’s reign, which he ma} very well have 
outlived 

The Dialogue on Orators discusses, in the form of a conversation 
which Tacitus professes to hav e heard (as a v oung man) between 
some eminent men at the Roman bar, the causes of the decay of 
eloquence under the empire There are some mterestmg remarks 
in It on the change for the worse that had taken place m the 
education of Roman lads The style of the Dialogue is far more 
Ciceronian than that of Tacitus’s later work, and critics have 
attributed it to Quintilian , but its genuineness is now generally 
accepted It is noticeable that the mannerisms of lacitus 
appear to develop through his lifetime, and are most strongly 
marked in his latest books, the Annals 

The Life of Agncola, short as it is, has alwavs been considered 
an admirable specimen of biography^ The great man with all 
his grace and dic:nit\ is brought vividly before us, and the sketch 
w e have of the history of our island under the Romans giv es a 
special interest to this little w ork 

Ihe Germany, the full title of which is “Concerning the 
geography, the manners and customs, and the tribes of 
Germany,” desciibes with manv suggestive hints the general 

* Ann 11 Oi iv 4 * Epp vii 33 
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chancier of the German peoples, and dwells particularly on their 
fierce and independent spirit, which the author evidently felt 
to be i strnding menace to the empire The geography is its 
weak point , much of this was no doubt gathered from vague 
hearsay Tacitus dwells on the contrast between barbarian 
fieedom and simplicity on the one hand, md tlie servility and 
degeneraev of Roman life on the other 

The Histories, as originally cc^mposed in twelve books, brought 
the histor\ of the empire from Galba in 69 down to the close c^f 
DomitiaiTs reign in 97 Iht first four books, and a small 
fragment of the fifth, giving us i very minute account of the 
eventful }ear of revolution, 69, and the brief reigns of Galba, 
Otho and Vitdlius, are .ill that rem iin to us In the fragment 
of the fifth book wc have a curious but ent>rely inacrurite 
account of the Jewish nation, of their character, customs and 
religion, from a ( ultivated Roman’s point of view, which wc see 
at once was i slrongK prejudu t d one 

The Anjiah -a title for which there is no ancient authorit>, 
and which there is no reason for supposing lacitus gave dis- 
tinctiveh to the work— record the historv of the emperors of 
the Julian lint from Tibinus to Nero, tomprising thus a period 
from \ 1) T4 to 6<S Of these, nine books have come down to us 
entire , of books v , \i and \vi we have but fragments, and 
the whole of the reign of Gams (( digula), the first si\ ) ears of 
Chudiiis md the list three vcirs of Nero are wanting Out 
of i period of fift}-four )ears wc thus have the history of fort} 
}c irs 

The principal ^MSS of Tacitus are known as the first and 
“second ” Medicean — both of the loth or nth centuries The 
first SIX books of the AnnaU exist nowhere but in the “first 
Mediccan ” MS, and an ittcmpt was mide in 1878 to prove 
that the innah arc a forgerv by Poggio Biacdolini, an Itilian 
scholar ot the i=;th ccntui), but their genuiiKiuss is confirmed 

their agreement ^ m various minute details with coins and in- 
scriptions discovered since that period INloreover Ruodolphus, 
a monk, writing in the 9th ci nturv , shows tint he is aciiuaintcd 
with a MS of Tacitus containing at least the two first books 
Add to this the testimcm} of Jerome th it T icitiis wrote in thirty 
books the lives of the Caesars and the evideni c of si} le, and there 
can be no doubt that in the Annals we have a genuine work of 
lacitus 

Much of the histor} of the period described b} him, especially 
of the eirlier Caesars, must have been obscure and locked up 
with the emperor’s private papers and memoranda As we 
should expect, there was a vast amount of floating gossip, which 
an historian would have to sift and utilize as best he might 
Tac itus, as a man of good social position, no doubt had ai ( ess 
to the best information, and must have talked matters over 
with the most emment men of the day Ihvre were several 
writers and chroniclers, whom he oei isionally cites but not very 
often, there were memoirs of distinguished persons — ^those, 
for example, of the }ounger Agrippini, of Thrasca, and Hel- 
vndius there were several collections of letters, like those of 
the younger Pliny , a number, too, of funeral orations , and the 
“ icta senatus ” and the “ acta populi ” or “ acta diurna,” the 
first a record of proieedings in the senate, the latter a kind of 
gazette or journal Thus there were the materials for history 
in considerable abundance, and Tacitus was certainly a man 
who knew how to turn them to good account He has given 

a striking, and on the whole doublless a true, picture of the 
empire m the ist century The rhetorical tendency which 
characterizes the “ silver age ” of Roman literature, gives perhaps 
exaggerated expression to his undoubtedl} strong sense of the 
badness of individual emperors, but he assuredly wrote with a 
high aim, and we may ac( ept his own account of it “ I regard ^ 
It as history’s highest function to rescue merit from oblivion, 
and to hold up as a terror to base words and actions the repro- 
bation of posterity ” He is convinced of the degeneracy of the 
age, though it lx relieved by the existence of truly noble virtues 
and he connects this degeneracy more or less directly with the 

' ‘^ee Introduction to vol 1 of Fiirneaux’s edition of the Annals 
of Tacitus C kirendon Press Scries, 1H84 2 Ann 111 Ot; 


imperial regime But it is difiicult to dogmatize as to Tacitus’s 
political ideals He is primarily concerned rather with ethics 
than with politics , though he may feel that the world is out 
of joint — with whatever sentimental sympathy he may regard 
the age of “ libert} and admire the heroic epoch of the 
republic — yet he appe.irs to re ilize that the empire is a practical 
nccessit} , and to the provinces even a benefit Like the Stoics, 
with whom otherwise he has little in common, he censures rather 
individual rulers than the imperial S} stem But “ the key 
to the interpretation of Tacitus,” it has been well said,^ “ is 
to regard him as a moralist rather than a politician ” Perhaps 
the strongest work in the Annals and Histones is the delineation 
of ehiractcr 

Tacitus gives us no certain clue to his religious belief His 
expressions of opinion about the government of the universe 
are difficult to reconcile with each other There seems to have 
been a strange tinge of superstition about him, and he could not 
divest himself of some belief ' m astrology and revelations of 
the future through omens and portents, though he held these 
were often misunderstood and mismterpreteci by charlatans 
and impostors On the whole he appears to have inclined to 
the philosojihical thcor} of “ necessitarianism,” that every man’s 
future IS fixed from his birth , but wc must not fasten on him 
any particular thcor} of the world or of the universe Some- 
times he speaks as .1 believer in a divine overruling Providence, 
and wc ma} sa} eunfidcntl} that with the Epicurean doctrine 
he had no sort of s}mpatli} 

lacitus’s st}le is discussed in the article Latin Languacf 
Whatever judgment may be passed on it, it is certain!} that of 
a man of genius, and c annut fail to make a deep impression on 
the studious reider Tantem brevity has become provcibial, 
and with this are eloseK allied an cjieasional obscurity and a 
rhetorical alTectition which his warmest admirers must admit 
He has been compared to Carhlc and both certainly affect 
singularity of expression But thev are alike onlv in the brevity 
of sentences , and the brevitv of ( arlyle is not that of an artist 
m epigram lacitus was probabl} never a popular author, 
to be understood md appreciated he must be read again and 
agim, or the point of some of his acutest remarks will be quite 
missel^ 

T icitiis has been many times translated in spite of the very great 
dilticiiltv of the task, tlie number of versions of the whole or p irt 
IS stated as 393 

Muipli} s ti inslation (wc bliould call it 1 pariphrase) wis fur long 
one of the best known , it was published only m the 19th century 
On this was basic! the so calk d Oxford translation published by 
Jiohn m a revised edition Messrs Thurrh and Brodribb s trmsla- 
tion, and Profissor Ramsay’s (1904) (the latter of Annals i -iv ) 
arc iiiueh better ihi best known foreign translation is Davanzati’s 
(Italian) printed about iboo and frerpuntly re-published Ihe 
French versions by Lou indrc and Burnouf (about the middl< of the 
last century) are also good Among thc' vciy numerous modern 
commentaries the most important are Rupcrti’s (1839), Orclh’s 
(1839 the Histones, (jirmania, Agruola and Dialogues were 
revised and re-(dittd by Ah iser and Andersen between 1877 and 
1895), Ritter's (i 8C)4), Niiip'^rdf y’s (1879), Heraus's {Histories, 
18SO hurnr lux's ( 4 j -vi 1884. xi -xvi t8qi Germama 
1894), bpooner s {llistorus 1891) The last two editors intro- 
ductions are pirticularl} useful Of works relating to Tacitean 
Latinity, Draeger’s Syntax und Stil des Tacitus is the best 

(W J B , A D C ) 

TACITUS, MARCUS CLAUDIUS, Roman emperor from the 
25 th of September ad 275 to April 276, was a native of Inter- 
amna (lerm) in Umbria In the course of his long life he held 
various civil offices, including that of c onsul in 273, with universal 
respect Six months after the assassination of Aurclian he was 
chosen by the senate to succeed him, and the choice was cordially 
ratified by the army During his brief reign he set on foot 
some domestic reforms, and sought to revive the authority of 
the senate, but, after a victory over the Goths in Cilicia, he 
succumbed to hardship and fatigue (or was slain by his own 
soldiers) at Tyana in Cappadocia Tacitus, besides being a 
man of immense wealth (which he bequeathed to the state), 

* Dill Roman Society from Nero to Marcus Aurelius, Bk 1 ch 1 
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had considerable literary culture, and was proud to claim descent 
fiom the historian, whose works he caused to be transcribed at 
the public expense and placed in the public libraries Tacitus 
possessed many admirable qualities, but his gentle character 
and advanced age unfitted him for the throne in such lawless 
times 

See Life by Vopiscus in Histnnae Au^ustae Sertptores also Eutro- 
pius IX 10 , Aurelius Victor Caesares, 36 , Zonaras xii 28 , H 
bchillei Ge^chtchk dcr romt^ohen Kaiscrzeit 1 1883 Pauly-Wissowa, 
Realencvilopadie, lu 2871 ff 

TACNA, a northern province of Chile, in dispute with Peru 
from 1893 onwards, bounded N by Peru, E by Bolivia, S by 
farapaca, and W by the Pacific Area, 9251 sq m Pop 
(1895) 24,160 It belongs to the desert region of the Pacific 
coast, and is valuable be( ause of its deposits of nitrate of soda 
and some undeveloped mineial resounes Ihere are a few 
fertile spots near the mountains, where mountain streams afford 
irrigation and potable water, and support small populations, 
but in general Tarna is occupied for mining purposes only 
^one of Its streams crosses the entire width of the province, 
the\ are all lost in its desert sands The climate is hot, and 
eirthquakes are frequent and sometimes violent There is 
one railway in the province, running from the city of Tacna to 
Ari( a {q 7) ), and in 19 to another from Anca to La Paz, Bolivia, 
was under construction by the Chilt an government The pro- 
vimc consists of two dcpaitments, lacna and Arica, which 
once formed part of the Peruvian department of Moquegua Its 
capital is Tacna (pop 1895, 9118, 1902, estimated 11,504), 
a small inland town 48 m by rail from Arica, m a fertile valley 
among the foothills of the Andes Existenc e is made possible in 
this oasis by a small mountain stream, also called Tacna, which 
supports a scanty vegetation The town owes its existence to 
the Bolivian trade from L i Paz and Oruro, and is the residence 
of a number of foreign merchants latna was captured by a 
Chilean force under General B ujiiedano on the 27th of May 1880 

At the close of the war between Chile and Peru (1879-1883), 
the terms of the treaty of Ancon (signed by representatives of 
the two countries on the 20th of October 1883) were prictirally 
dictated by Chile, and by one of the provisions the Peruvian 
provinces of Tacna and Arica were to be occupied and exploited 
by C hile for a period of ten years, when a plebiscite should be 
taken of their inhabitants to determine whether they would 
remain with Chile or return to Peru, the country acquiring the 
two provinces in this manner to pay the other 3io,ooo,ooo 
At the tennination of the period Peru wished the plebiscite to 
be left to the original population, while Chile w inted it to 
include the large number of Chilean labourers sent into the 
province Chile refused to submit the dispute to arbitration, 
and it remained unsettled Meanwhile Chile expelled the 
Peruvian priests, and treated the province more like a conquered 
territory than a temporary pledge 

TACOMA, a city and sub-port of entry, and the countv-seat 
of Pierce county, Washington, U S A , on Commencement Bay 
of Puget Sound, at the mouth of Puvallup river, about 80 m 
from the Pacific coast, and about 23 m S S W of Seattle 
Pop (1890)36,006, (1900) 37,714, of whom 11,032 were foreign- 
bom (including 1603 Sweelcs, 1534 Fnghsh-Canadians, 1474 
Norwegians, 1424 Germans, and 1323 English, (1910, US 
census) 83,743 Tacoma is served by the Northern Pacific, 
the Chicago, Milwaukee & Puget Sound, and the Tacoma 
Eastern railways , the Chicago, Burlington Si Quincv railway 
operates through trams to and from Missouri river points and 
Tacoma, over the Northern Pacific tracks, which are also used 
by the Great Northern and Oregon & Washington railways 
Ihcre is electric railway connexion with Seattle lacoma is 
the starting-point of steamship lines to Alaska, to San Francisco, 
and to Seattle, Port lownsend, Olympia, Victoria, and other 
ports on Puget Sound There are trans-oceanie lines to Japan 
and China, to the Philippines and Hawaii, and to London, 
Liverpool and Glasgow, by way of the Suez Canal The city 
IS situated on an excellent harbour and has 23 m of waterfront 
From the tidelands the city site slopes gradually to a plateau 
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about 300 ft high, commanding fine views of Puget Sound and 
Its woexied islands, and parts of the Cascade and 01 > mpic ranges 
Tacoma is the seat of Whitworth College (1890, Presbyterian), 
the University of Puget bound (1903, Methodist Episcopal), 
the Annie Wright Seminary (1884), a boarding and day school 
for girls, and the Pai ihc Lutheran A( ademy and Busmess 
College Ihe laeoma High bchool has an excellent stadium 
for athletic contests, sealing 25,000 Ihe city has a Carnegie 
library (1899), with about 31,000 volumes Among other 
public buildings are the court house, the city hall, m which are 
the rooms of the State Historical Society (organized, 1891, 
mcorporited, 1897), the Federal Building, an armourv , the 
Chamber of Commerce, and several fine churches The Terry 
Museum, founded by Clinton P Ferry, has interesting historical 
and ethnological collections In 1910 the city had seven public 
parks (1120 acres), including Point Defiance, a thicklv wooded 
park (about 640 acres), and, m the centre of the cit\, Wright 
Park, m which is the Seymour Conservatory Tacoma is a 
sub-port of entry in the Puget Sound C ustoms district (of which 
Port lownsend is the offitial port), which is second only to San 
Francisco on the Pacific ccMst in the volume of foreign trade 
ihe city has a large jobbing trade, a coal suppl> from rich de- 
posits m Pieree county, ancl abundant water-power from swift 
mcTuntain streams, which is used for generating clectncity for 
municipal and industrial use In 1900 and in 1905 Tacoma 
ranked second among the cities of the state in the value of 
factory products Lead smelting and refining (b) one establish- 
ment) was the most important industry in 1905 , lumber, timber 
and planing mill products, valued at S3 ,407 ,951, were produced 
m that year, and flour and grist mill products, valued at 
^2,293,387 Other imporUnt manufactures were furniture, 
ships ancl boats, railwav cars (the Chicago, Milwaukee & 
Puget Sound and the Northern Pacific systems having shops 
here), engines, machiner), shoes, water pipes, preserves and 
beer In 1903 the total value of the faetory products was 
$12,501,816, an increase of 121 4% since 1900 The assessed 
property valuation of the city m 1C909 was >54,226,261, bemg 
about 42^’ o of the actual valuation 

The site of Tae om i was visited by Captain George Vancouver 
in 1792, Commencement Bay was surveyed for the United 
States government l)\ Lieutenant CharlevS Wilkes in 1841, and 
the present rit\ was founded by General Morton Matthew 
MeCarver m 1868 and was at first called Commencement City 
lhat name was soon changed to Tacoma, said to be a corruption 
of 'la-ho-ma or Ta-ho~betj Indian terms meaning “ greatest white 
peak,” the name of the peak (14,526 ft ), also called Mt Ramier, 
about 50 m S E of the eiU General MeCarver’s ongmal plat 
included what is now the first ward of the citv, anci is called 
the Old Town In 1873 the Northern Pacific railwav (com- 
pleted in 1887) esUblished its temimal on Commencement 
Bay, and named it New laeoma A town government was 
formed in 1874, the place became the county-seat m 1880, and 
m 1883 the two “ towns ” were eonsolidited and incorporated as 
a city under the name Tacoma In 1909 a new city charter 
was adopted under which the city government is vested in 
five commissioners (one of whom acts as mayor), each in charge 
of a city department 

TACTICS (Gr raKriKi], sc from ramr€Lv, to arrange 

in order of Wtle) ^ It may perhaps seem superfluous at the 
present time to emphasize the distinction between strategy 
and tactics Moreover definitions are rarely quite satisfactory, 
lor they can seldom be perfectly clear and at the same time 
perfectly compre hen av e Vet, since it is necessary that the 
parties to any discussion should have some common starting- 
pomt, it will be as well to begin by stating exactly what is 
meant to be included under the heading of this article 

btrategv (qv) is the art of bringing the enemy to battle 
on terms disadvantageous to him Combined, or to use the 
phraseology of the Napoleonic era, “ grand ” tactics are the 

1 Unlike the French iactiqtic, tlic German laktik, and indeed 
dll other forms, the English word is invariably treated as a plural 
noun 
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methods employed for his destruction by a force of all arms, 
that IS, of infantr\ {qv), artillery {qv) and cavalrv {qv) 
Euh of these possesses a power peculiar to itseU, the full 
development of which depends to a greater or less degree upon 
the aid and co-operation of the other two Now it is quite 
evident that the only force which can ensure this to operation, 
and can produce harmonious working between the various 
components of that complex machine, a modern army, is the 
will-power of the supreme commander It is, then, the sphere 
of the higher commander on the (la> of battle wmch is generally 
expressed by the term “ combined Uttics,” and which will be 
dealt with in this article Vet it must not be understood that 
because the term higher, or supreme, commander is used that 
the theory of combined tactics ma) be safely neglected b) those 
soldiers whose ambitions or opportunities do not seem to lead 
to that position In the British Army more than 
in an\ other, as the South African war showed, «i 
comparativelv junior officer ma^ at an> moment find 
himself placed in command of a mixed force of all arms, without 
an\ previous practical knowledge of how it should be handled 
It will not then be possible to make the best use of such 
opportunities by the uneducated light of nature, and such 
theoretical knowledge as mav ha\e been gleaned from books 
and matured bv thought will be of great value 

It IS of the first importance that the commander of a mixed 
force should know exactU the powers and limitations of the 
units under his control Should he not be a master of his 
profession, he will at times demand more from his subordinates 
than thc^ can reasonablv be expected to pc rform , at other 
times he will miss his chances by ignorance of their capabilities 
An uneducated commander may mdeecl be likened to an in- 
different mechanic, who sometimes places an undue strain 
upon the engine he is supposed to control, and sometimes allows 
Its precious powers to run to waste 
There is, however a still stronger reason why all officers 
should studv the art of grand tactics In ever\ battle situations 
arise of which the issue is derided by the promptitude and 
efficicncv of the co-opcration between the three arms At such 
moments, an officer in charge of a battery of artillery, or of a 
squadron of cavalry, may find an opportunity of rendering 
valuable aid to his own infantry , and a knowledge of the 
tactics and training of the other arms may then be essential, 
for It will probably be necessary to act without instructions 
from superior authority 

But although the importance of studying tactics may be 
readily allowed, there would appear to be considerable diversity 
of opinion as to the best method of conducting that study It 
IS often confidently asserted that tactics cannot be learnt from 
books , and in support of this theory it is customary to adduce 
Napoleon’s well-known statement that tactics change every 
ten years But if we examine the matter more closely, it will 
become evident that the changes which the great captain had 
m his mind were those of formations, due principally to im- 
proved weapons, rather than of the principles upon which 
combined tactics are based Indeed, it could hardly be other- 
wise, for military history furnishes many instances of great 
battles which have been fought out on exactly the same lines, 
although separated in point of time bv many centuries The 
great similantv between Rossbach {q v ), Austerht? (qv) and 
Salamanca (qv) has often been quoted since Napoleon first 
drew attention to it, but a great deal more remarkable and 
instructive is the similarity between the battle on the Metaurus, 
which dealt the final blow to the hopes of Carthage in Italy, and 
Marlborough’s masterpiece, the battle of Ramilhcs (qv) In 
both cases the battle was lost through faulty dispositions before 
It had been begun In both cases the ultimate loser 
took up a position behind a stream, thereby losing his 
mobility and voluntarily surrendering the initiative 
to an enemy who was not slow to take advantage of 
it Precisely the same error was committed time after time 
by the Austrian generals who fought against F rederick, notably 
at Leuthen (see Seven Years’ War), a battle closely resembling 


both Ramilhes and the Metaurus Coming to a later date, we 
find the same error committed, with of course precisely the same 
result, in Manchuria, where the Russian generals repeatedly 
surrendered the initiative to their enterprising opponents, and 
allowed them to dictate the course of battle It must not, 
however, be understood from this that no commande’* should 
ever stand upon the defensive , rather it is meant that wc 
should learn from history the proper method of doing so 1 his 
we cannot do better than by studying Wellington’s battles m 
the Peninsula, for never have tactics been brought to higher 
perfection Although frequently compelled to adopt the 
defensive, he never surrendered the conduct of the battle to 
his enemy Even when surprised and taken at great disad- 
vantage b} boult at Maya (see Peninsular War), it can be 
seen how, while lesser men would have been content to reinforce 
the threatened points, Wellington’s one thought was to discover 
where he could deal the most effective blow Nearly a hundred 
vears later and in a theatre of war many thousands of miles 
away, a very similar battle was fought out by Kuropatkin and 
Oyama, though on a vastl> greater scale 

But history teaches us more than the methods of the great 
captains , for from it wc may learn those changes which have 
been introduced into both organization and tactics by the 
improved weapons which science has placed in our hands, and 
thence the tactician m<i> dcdiue the changes of the future 
Just as the “ Old Dessaucr ” foresaw the advantage which the 
iron ramrod would give to the Prussian infantry, and as Welling- 
ton perceived that improved firearms would render possible the 
extended lines he adopted, so may the great generals of the 
future learn those lessons which aie only brought home to others 
through the dire ordeal of battle From the da> s of the long-bow 
to those of the Lee-Metford rifle, the changes in tactics have 
been brought about b> the development of fire It 
is therefore only natural that the introduction of 
small-bore rifles, quick-firing artillery, and smokeless 
powder should have revolutionized many of our ideas Before 
the invention of the breech-loader and the rifled cannon, the 
three arms of the service employed very different methods of 
combat Ihe mfantry depended principally on the bayonet, 
the cavilry on the lance or sabre, the artillery on fire Now 
there is practically but one method common to all arms whether 
in attack or defence The bayonet and the sabre still have their 
part to play , but in almost every phase of the combat their 
importance is diminishing, and mfantry and cavalry must 
depend more and more upon fire to compass the enemy’s over- 
throw All the preliminary movement and manoeuvres have 
but one end in view, the development of fire in greater volume 
and more effectively directed than that of the opposing foree , 
for It IS “ superiority of fire ” that prepares the ground for the 
final decision 

Side by side with the improvement m firearms there has 
come another great change which, on the continent of Europe 
at all events, has had a marked effect on modern tactics I his 

is the improvement m communications, which has alone made 
It possible to use the vast numbers with which great battles 
have recently been fought Without railways the power 
which unnersal service has placed in the hands of the generals 
of the 20th century could never have been fully developed, for 
the men could neither have been conveyed to the theatre of 
operations, nor could they have been fed even sup- Modeem 
posing they had been got there Now all this is coo- 
altered, and the first step towards the attainment 
of superiority of fire will be to bring as many men as possible 
on to the field of battle , the second step will be to place them 
in the position from which they can use their weapons to the 
very best advantage From these premises it is not difficult 
to foresee the type of battle which will prevail, until some new 
discovery changes the military systems of the world In the 
future, as in the past, it will be the duty of the strategist to mass 
superior numbers at the decisive point , but so soon as this has 
been effected there is only one method by which the tactician 
will be able to follow up the advantage That is by bringing 
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more rifles into action than his opponent is able to do From 
this it follows that the enveloping action will be the usual form 
of battle , and that although the extent of front may not always 
be so great, in proportion to the numbers engaged, as on the 
battlefields of South Africa or even of Manchuria, the general 
tendency of modern invention will undoubtedly be to mcrease 
the area of the battlefield 

If then we are right in supposing that the front of an army 
in action will cover many miles of country, it necessarily follows 
that in approaching the field many roads will be used Here 
the duties of the cavalry will begin , for the commander who 
can discover earliest the approaches by which the flank detach- 
ments of his opponent are moving, is obviously in the best 
position to form his plans for envelopment Here we are 
^ verging upon the strategic use of cavalry , but under 

^ modern conditions the tactical use of that arm is almost 
merged in the strategical use No doubt it has always been the 
object of the wise commander to attain his enemy’s flank , yet, 
since, owing to the mi reased range of small-bore rifles, turning 
movements like those which formed such a marked feature of 
Frederick the Great’s battles can no longer be made after the 
infantry troops have come into contact, they must be prepared 
as soon as the necessary information has been obtained More- 
over, nothing must be left to chance, for it can hardly be denied 
that if the battle of Gravelotte were to be fought again to-morrow, 
the failure to locate the right flank of the French army would 
have even more serious consequences than were actually the 
case (see Metz Battles of i8yd) Such mistakes can only be 
avoided by obtaining good information, and thus it will be 
seen that the chances of bringing off a successful converging 
attack are greatly in favour of the commander who is best served 
by his cavalrv But, as the opposing forces draw near, a 
gradual change comes over the duties of the mounted arm, for 
it must then protect the troops in rear from observation, so that 
the preparations for envelopment may be concealed io this 
end the occupation of points of tactical vantage, such as hills, 
woods and villages, behind which the mam army can deploy 
or the outflanking columns march m security, becomes its 
chief aim In the next stage, i e when one or other army is 
forced to stand on the defensive, reconnaissance of the position 
held will be the duty of the cavalry of the attack 

So far Its functions are clear enough, but when the preparations 
for the infantry attack have been completed we have practicallv 
nothing to guide us Unfortunately the two most recent wars, 
m South Africa and Alanchuria, have mught us but little of the 
handling of cavalry m battle In South Africa the peculiar 
characteristics of the Boers gave no scope for cavalry action , 
while in Manchuria the theatre of operations was practically a 
defile between the mountains and the I lao ri\er, which afforded 
no room for manoeuvre With regard to the handling of cavalry 
in conjunction with the other arms there is, therefore, more room 
for diversity of opinion than is the case with either mfantrv or 
artillery Time alone will show the real capabilities of the 
cavalry of to-day, and the opening battles of the next great 
campaign m Europe will bring about many changes Meanwhile 
such experience as we have to guide us seems to mdicatc that 
the development of fire has rendered cavalry, even when highly 
trained m the use of the rifle, less capable of acting indepen- 
dently against infantry than it was formerly Throughout the 
war in Manchuria, we constantly find the Russian cavalry 
reconnaissance checked by Japanese infantry , and on the other 
hand the weak Japanese cavalry closely supported by mfantry 
was fairly effective The circumstances were of course peculiar, 
but the inference appears to be that unsupported mounted 
troops cannot be expected to achieve important results except 
when acting against similar bodies of the enemy , that is to 
say, under conditions which fall outside the province of com- 
bined tactics Moreover, since well-posted infantry can easily 
hold m check greatly superior numbers of cavalry, it would 
certainly seem that wide tactical movements, mtended to 
threaten the enemy’s line of retreat, are more likely than not to 
result in prodigal waste of strength This being the case it 
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would seem that the best use oi cavalry on the battlefield will 
be on the flanks of, and m close touch with, the infantry, where 
each arm can render support to the other On the defensive 
the tactical action of cavalry is not less important than on the 
offensive Accompanied and strengthened by horse artillerv 
it may occupy tactical points either on the flanks of the mam 
position or thrown out well to the front. Aided by smokeless 
powder, magazine rifles and quick-firing guns, numbers may be 
concealed and the attacking cnimy may be induced to deploy 
his troops and to reveal his movements prematurely Should 
he do so, much of his advantage will be gone, for the defender 
will be greatly helped m his preparations for the counter-attack, 
the most effeeti\ e weapon at his command 

But when at last the slower moving bodies of infantry and 
artillery come into contact, the battle enters upon a new phase 
It has long been recognized that the first step towards the 
attainment of fire supenont) over a vigilant enemy is a vigorous 
artillery bombardment For many years this action of the 
artillery was regarded merely as a preliminary to the infantry 
attack , and it was not until the rude awakening of the early 
battles of the Boer war, that it was realized in England that 
unless the infantry co-operate, the artillery is not likely to 
produce any result If the attacking infantry is kept 
at such a distance from the position that it cannot 
pass quickly to the assault, the enem\ will retain his 
troops under cover during the cannonade, perhaps even leaving 
his trenches unoccupied, and present no target to the guns 
Indeed, a most mstruetive instance of this very line of action 
IS furnished by the battle of ra-shih-ehiao There the right of 
the Russian line was held by the infantry of the ist Siberian 
army corps, supported throughout the greater part of the day 
by only two batteries of artillery So heavy was the fire of 
the Jajianese artillery in this portion of the field that General 
Stakclbcrg, the commander of the Russian corps, sent word to 
his superior ofliccr that he had not considered it advisable to 
occupv his trendies, and that should he be compelled to do so 
his troops must suffer very heavy loss As things turned out 
the Japanese infantry did not deliver anv attack against the 
Russian right, the defenders remained under cover, and the 
losses inflicted by the bombardment were almost negligible 
Other instances might be quoted, but enough has been said to 
prove that to render the artillery bombardment effective the 
mfantrv must co-operate , for b\ this means only will the enemy 
be compelled to man his defences, to show himself above his 
parapets, and to expose himself to shrapnel fire 

Here arises one of those questions which are the outcome of 
modern science, but which have not been finally answered by 
modern war As a result of improved ballistics, better methcxls 
of observation, and perfected methods of communication, it is 
now possible for field artillery to make use of indirect fire from 
behind cover Against stationary objects, such as a battery in 
action, the results achieved by this method are as good as those 
which are obtained by firing directly over the sights At the 
same tune the control of indirect fire is slow, and it still remains 
to be proved whether it can be used satisfactorily agamst quickly 
moving targets If it should be found that, in spite of scientific 
aids, the artillery of the defence can be made to leave its cover 
and to disclose its position by the advance of the infantry, the 
importance of the aid which one arm can render to the other 
needs no demonstration After all, however, the silencing of 
the guns of the defence is but a means to an end, and the 
principal aim of the guns of the attack is to enable the infantry 
to get sufficiently close to the position to deliver an assault , 
for the infantry assault is the crowning act of battle Similarly 
the gunners of the defence must never forget that their great 
object IS to repel this same assault The artillery duel, there- 
fore, is but a phase Sooner or later one side will gain the 
upper hand Then it must be decided whether the mferior 
artillery can best serve the interests of the infantry by continumg 
the duel, or by ceasing to fire until it can find some more vulner- 
able target 

Should the guns of the defence have proved mferior to Ihose 
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of the attack^ it will probably be wise for them to wait until the 
advancing columns of infantry have deployed , should the 
positions be reversed, it will be well for the gunners of the attack 
to leave their weapons and to remain undtr cover until such 
time as their opponent is compelled to turn his attention to 
repelling the infantrv bo great is the po\\er of the mcxlem 
rifle and quick-firing gun that infantrv, unsupported b\ artillery, 
has but little chance of can*} mg a position held by determined 
men, and it is for this reason, and not with a view to saving their 
own lives, that the gunners must reserve themselves until the 
last moment They must be read) and alert when their services 
arc most required , moreover their final positions should be 
selected with a view to keeping up their fire until the last possible 
moment Indeed they must often run the risk of injuring some 
of their own troops when firing o\ cr th( ir heads Sometimes 
a favourable position may be found for the artillery upon the 
flank of the attack Such positions have a double advantage 
Not only do thev bring enfilade or oblujue fire to bear upon the 
enemy^s trenches, but they are able to continue the bombard- 
ment much longer than is possible when posted directl) m rear 
of the assaulting columns But whatever the position of the 
artillery inav be, one thing is certain n imely, that the infantry 
of the attack can hardl) hope to sucieed it its own guns have 
been disabled while striving to maintain an unequal duel Thus 
in the earlier stages of battle the action of the artillery will 
be characterized bv a ctrtiin degree of prudence The com- 
manders on either side will strive to conceal the numbers and 
positions of their batteries, and will not emplov more guns than 
are absolutely necessary for the attainment of any particular 
object thev ma) have in hand But when the preliminary 
stages are over, and the infantry is finallv committed to the 
assault, a change must come over the conduct of the artillery 
In this final phase there is no longer room for prudence In- 
direct fire IS out of place, and the dutv of the guns cannot be 
better described than m the words of the French text-books, 
“ to follow the infantry in a senes of rapid advances, by ec Helens, 
without hesitating to come into action within the shortest range 
of the hostile infantry ” But when the lime comes to follow up 
the infantry the skill and knowledge of the battery commander 
are most highly tried Concealment is no longer his olqeet, and 
he must trust all to his offensive power To make the most of 
this power it is of the first importance that his guns should be 
brought at once into positions whence they can be cffectivel) 
used , for, quoting again from the hreneh instructions, “ con- 
siderations of concealment lose their importance for artiller> 
that is told off to follow up the movements of the infantry In 
this c^e artillery must not fear to come into action in the open 
although m this situation a battery usually forfeits its freedom 
of manoeuvre ” 

Even the introduction of shielded guns w ill not affect this loss 
of mobility, for batteries which are brought to within effective 
rifle range of the defence must expect to lose a considerable 
proportion of their horses Hence it follows that although the 
position into which they are brought in support of infantry may 
prove to be unsatisfactory it cannot be changed , their assist- 
ance will be lost at the most critical moment, with the result 
that the attack, deprived of their support, will probably fail 
In France, where artillery tactics have perhaps received even 
more attention than in other countries, the necessity for this 
close support by guns has been so fir recognized that the 
batteries of the attack have been divided into two distinct 
portions The duties of one section have alread> been described 
Those of the second are — ^i) To continue to shell the enemy’s 
position as long as possible without danger to the advancing 
infantry , (2) To engage the hostile infantry “ avec la demi^re 
energie , (3) lo watch carefullv for counter-attack 

It is perfectlv clear that the performance of these duties, 
m fact, the application of the whole principle of co-operation 
between infantry and artillery, is intimately connected with the 
use of ground The art of utilizing ground to the best advantage 
must therefore be deeply studied If we look back upon history, 
we cannot but be struck by the important part that the apprecia- 


tion or neglect of the capacities of the ground has played in 
almost every battle The most brilliant victories have been won 
by manoeuvres which, if not suggested bv the physical features 
of the battlefield, were deprived by the nature of the ground of 
half their risk What was true of Austerlitz and Leuthen is true 
of Liao-yang and Mukden Now, as in the past, battles resolve 
themselves into a series of struggles for certain localities, a 
methodical progression from point to point, each successive 
capture weakening the enemy’s position until at last an over- 
whelming fire can be brought to bear upon some vital point 
1 his method of attack is most distinctly seen m siege operations, 
such as those round Port Arthur, where the attack closed 
gradualh in upon the defence until the possession of one or two 
points rendered the capture of the place a matter of time alone 
Now the difference between the attack of a fortress and of a 
defended position is, m the mam, one of degree rather than ot 
kind But there is no doubt that the chief point of difference 
is often overlooked, both by the amateur and by the uneducated 
professional soldier 

In staff rides and m war games, occasionally even in peace 
manoeuvres, it is usually assumed that the party who starts 
upon the defensive must remain in that unenviable position 
throughout This, however, is not the teaching of history If 
there is one lesson m tactics which stands out more ( learly than 
all the others which may be learnt from the campaigns of the 
great commanders, it is that a defensive attitude should never 
be assumed except as a means of passing to the offensive under 
more favourable conditions than those which picscnt themselves 
at the moment In siege operations the roles of the 
rival forces are more clearly defined , and until the 
operations are brought to a conclusion the relations 
of the two commanders remain unchanged In the open field 
of battle, except m the ease of a purely delaying or of a rear- 
guard action, this is not the case Ihcre both generals, if they 
understand their duties, are dlwa)s striving to secure the 
offensive, for no battle has ever ) ct been won by purely defensive 
tactics Iht defensive attitude is^ therefore, cmly a phase of 
that manoeuvring to secure the upper hand which begins with 
the strategic concentration, almost, one might sav, with the 
peace organization 

In spi^ of Moltke’s oft-e]uoted saying that the combination of 
the tactical defensive with the strategical offensive is the strongest 
form of war, the very fact of one side adopting the defensive 
proves, in at least ninety-nine cases out of every hundred, that 
in earlier stages of the campaign the enemy has gained an 
advantage, either by his numbers, his strategy, or his readiness 
to act, whu h can only be counterbalanced by suec ess in battle 
Other things being ecjual, the side which is numerically the 
weaker is naturally the first to be forced to relinquish the 
initiative But, whatever the eiuse, the aim of the commander 
will be to retrieve his fortunes by a tactical success Perhaps 
the most striking example in history of its accomplishment is 
furnished by the campaign and battle of Salamanca Ihere 
after weeks of marching and counter-marching, Wellington was 
finally out-manoeuvred by Marmont and forced to stand and 
fight under circumstances by no means favourable to the defence 
His line of communication was in danger, and his trams were 
already being hurried to the rear Then Marmont made a 
mistake, and in a few hours the French army was m full re- 
treat Never was the tactical genius of a commander more 
dramatically displayed , but we may well ask ourselves whether 
under modern conditions similar results would be possible 
The point is, however, that to the true general the purely 
defensive battle is unknown , and in place of a single movement 
directed by a master mind we shall see m future a series of com- 
bats, each with its stroke and counter-stroke, taking place upon 
a front extending over many miles of country Of this type 
of battle the Sha-ho is at present the best example There the 
operations opened with an attack against the Japanese right, 
which was met by a similar attack delivered by the Japanese 
centre and left A less able commander than Oyama might 
have attempted to cheek Kuropatkm’s offensive movement by 
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reinforcing his own threatened flank, that is to say, that he would 
have conformed to the movements of his adversary and per- 
mitted him to dictate the course of events This was not the 
Japanese system Oyama had no intention of fighting a purely 
defensive action He knew that his opponent had massed his 
strength upon his left, and it was only reasonable to assume that 
if one portion of his line was strong, some other portion must 
be weak The actual point first selected by Oyama for decisive 
attack was the centre of Kuropatkin’s line This effort failed, 
and the scales were ultimately turned by an almost unexpected 
success against the Russian right The resulting victory was 
certainly less complete than would have been the case had the 
Japanese commander been able to carry through his original 
plan, but it IS obvious that a force operating against the centre 
of a hostile line must itself be in danger of envelopment , and 
in this case it is interesting to note that the battle was really 
decided by an outflanking movement by a weak force, while the 
central attack in considerable strength achieved but little 
Oyama’s conduct of this battle has been much criticized By some 
writers he has been blamed for leaving his own defensive line too 
weak , by others he has been accused of attempting too much 
These arc difficult questions, requiring detailed examination , 
for the present it is sufficient to note that, although inferior in 
numbers, he succeeded in accomplishing an enveloping movement 
which forced his enemy to retire f he fact is that by superior 
skill, although actually inferior in numbers, he succeeded in 
placing more rifles in the firing line than did his opponent 
During a great part of this struggle, which lasted for five days, 
it would be difficult to say which side was on the defensive 
and which on the offensive No doubt at the commencement 
Kuropatkin was the assailant, it is ecjually certain that in the 
end It was Oyama who attache d , yet it would be impossible 
to say, as at Austerlitz and Salamanca, exactly at what moment 
the roles were exchanged 

If then we are justified in assuming that in the great battles 
of the future neither army will be acting entirely on the offensive 
or entirely on the defensive, it ma\ seem idle to speculate as to 
whether the recent improvements in firearms and ballistics are 
in f ivoui of one side or the other In this connexion the lessons 
which may be learned from the South African and the Russo- 
Japanese wars are most instructive After the former it was 
often urged that the conditions of modem battle are distinctly 
in favour of defensive tac tu s , m other words, that the force 
which awaits attack can develop the full power of each arm with 
greater facility than that which delivers it Ihis contention 
had much to support it, but it was not always realized that any- 
thing which gives new strength to the defence must at the same 
time add something to the advantages of the army which attacks 
The outcome of the improvements in rifles, guns and powder 
IS that far fewer men are required to hold a definite position 
than of old To a certain extent this favours the defence A 
much larger proportion of the available troops can be set free to 
act in reserve, and to deliver the counter-stroke, t e a much 
larger number than formerly can be employed by the defenders 
in attack Ihis is to the good But the assailant profits in 
almost equal ratio His strength has always lam in power of 
manoeuvring, of hiding his movements, and of massing suddenly 
against some weak point To-day this power is greater than 
ever before The increased power of the rifle renders it com- 
paratively easy for him to form an impenetrable barrier with 
part of his force, perhaps with his cavalry supported only by a 
small proportion of his infantry, behind which the remainder 
can move unobserved Moreover, the object of the assailant^s 
manoeuvres will be to place portions of his forces on the flank 
or flanks of the position he is attacking If he can accomplish 
this, the effect, moral and physical, of the enfilade fire which is 
brought to bear upon the enemy^s front will be far greater than 
that which attended a similar operation when fire was of less 
account In addition to this increased facility for manoeuvre, 
the great strength of the local defensive confers upon the assail- 
ant the power of denuding certain portions of his line of troops, 
in order that he may mass them for offensive action elsewhere 
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Here again the study of ground and a true knowledge of the 
capabilities of the various arms arc of supreme importance Well- 
placed artillery, aided by machme guns, may enable a compara- 
tively weak force of infantry to hold a wide extent of front, 
provided that each arm is able to use its strength to the fullest 
extent In this way the skilful commander can turn each 
feature of the battlefield to account and can release a greater 
number of his troops for the all-important enveloping move- 
ments It was just this power which enabled Oyama to outflank 
the Russian XVII Corps at the battle of Sha-ho, for he was 
able to weaken his own right to an extent which a very few 
years ago would have been impossible In short, the process of 
envelopment is more easy than it used to be , and envelopment, 
which means that the enemy is under fire from several directions, 
IS much more effective now than in the past 

In Germany this fact heus long been recognized, and it was for 
this rtason that German soldiers refused to accept the con- 
clusions at which many English military critics arrived after 
the South African war Under the influence of their German 
teachers the Japanese never hesitated to attack, even with 
inferior numbers, and to make the envelopment of the entmv 
more certain they went into battle practically without reserves 
In this respect the war m Manchuria marks an epoch in the 
history of tactics , and for that rtason, if for no other, it should 
be carefully studied Moreover, it emphasizes an important 
difference in the handling of large and small armies which is of 
quite recent origin Until a few years ago all continental 
armies were organized in army corps These corps were com- 
posed of two or three infantry divisions with a large body of 
corps troops, principally artillery Now the raison d’etre of 
this artillery was to form the nucleus of a reserve which could be 
retained under the hand of the corps commander to be used as 
recjuired That is to drive home the infantrv attack, to deliver 
or repel a counter-attack, or, but very sparinglv, to strengthen 
a weak point m the defensive line With the development of 
the envelopmg battle, it was soon realized m Germany that 
corps artillery was an anachronism, for the distances 
are now so great that reserve artilkry can hardly 
be moved to the particular part of the battlefield art///ei^^ 
where its strvues arc required m time to be of any 
use Tlius the corps artillery was first split up among the 
divisions, and soon a number of divisional reserves took the 
place of the great central body, while the corps commander 
retained a comparatively small number of troops under his 
own hand In this way tht control of the supreme commander 
over the course of the battle is greatly weakened and the chance 
of correcting any error in the onginal plan is diminished It 
had long been realized that errors in the strategic deployment 
of troops were almost impossible to correct , and now it came 
to be seen that this was equally true of the tactical deployment 
Just as under modern conditions even Napoleon could hardly 
have recovered from errors like those which marked the opening 
phases of the Lekmuhl campaign (sec Napoleonic Campaigns), 
so the most brilliant genius will no longer be sufficient to win 
battles if the original plan is not correct It was upon this 
theory that the Japanese commanders planned their battles, 
and it was very soon proved that they had the courage of their 
convictions hor the first time it was seen that battles were no 
longer won by the general who husbanded his reserves, but b\ 
him who first got every available man mto the firing line But, 
while giving Oyama, Kuroki, Oku and the others every credit 
for the strength of mind which enabled them to divest them- 
selves of reserves when their battles were far from being won, 
we must also remember that they were fighting an enemy who, 
like the Boers, were incapable of organizing a rcallv decisive 
counter-stroke hor English soldiers this point has a peculiar 
interest, as it has a very distmct bearing upon the tactics of our 
own army From what has already been said it is, or should 
be, clear that the value of numbers upon the battlefield is greater 
now than formerly , for, granting that the leadership on either 
side IS equally skilful, the chances of envelopment are in favour 
of him who commands the greater number of men Owing 
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to our geographical position and to the conditions under which 
we live, the number of British troops available for employment 
in any war against a continental Power will almost certamly 
be inferior to that which can be employed against us It is 
of course true that we should never engage m operations on the 
continent of Europe except in alliance with some other Power , 
but It IS quite possible that the British army might be entrusted 
with the execution of some definite task which, while part of 
a general strategical scheme, would invoice completely inde- 
pendent action It is under such circumstances as these that 
we must be piepared to encounter troops which in leadership 
and training will be at least the equal of our own, and in numbers 
will probably be superior to them In these circumstances our 
chances of envelopment will not be great, but this must by no 
me ins be taken to mean that our chances of success are to be 
despaired of Far from it In the first place strategy may 
induce the enemv temporarily to divide his forces, and thus to 
afford favourible opportunit) for an effective blow Failing 
this, it remains to be considered how a general mav best employ 
inferior numbers with a reasonable hope of gaining i tactical 
victory To this the answer must be that his best, indeed his 
only, chance of victory lies in the counter-stroke 

In France this fact has received due recognition, and since 
that country is in the unfortunate position of having to be 
prepared to encounter superior numbers, the training and 
organization of her armies differ essentially from those of her 
most formidable neighbour Acknowledging that at the outset 
of a war she must be plac ed at a grave disadvantage, she strives 
The to develop her power of manoeuvre and of delivering 
couater^ a Strategic counter-stroke With this object her 
atroke armies move in deep formations on a comparatively 
narrow front, covered bv strong advanced guards Thus, m 
the earlier stages, they are much less committed to a definite 
line of action than are armies moving upon a widely extended 
front, and, provided intelligence is received in time, they can 
be massed quickly against the enemy’s flanks Similarly in 
the later stages she trusts to the tactical counter-stroke, and 
hence the corps artillery, which has been abandoned in Germany 
for reasons which have already been given, is still retained in 
France 

In the foregoing pages the question was raised as to whether 
the great tactical counter-strokes of the past are still possible 
under modem conditions Unfortunately the battles in Man- 
churia afford no instance of a successful counter-stroke, for the 
Sha-ho is more an example of an encounter action than of 
a carefully conceived counter-attack In these circumstances 
we are forced to rely upon theory , but theory based upon a 
correct understanding of the past should form no uncertain 
guide to the practice of the future What then are the principles 
upon which our theory is to be based ? First, that the defensive 
battle IS only a step towards assuming the offensive Secondly, 
that the only means of assummg the offensive with success is 
the counter-stroke Thirdly, that the counter-stroke, in at 
least nme cases out of every ten, should aim at the envelopment 
of the attack From these premises it follows that the most 
effective form of the defensive battle will be that which compels 
the enemy to deploy his forces and then uses the reserve to 
envelop one or both of his flanks Since, however, modern 
battles are fought over a ver)' wide extent of front, it necessarily 
follows that the possibility which the defence possesses of 
successfully enveloping the attack must depend to a very great 
extent upon the correct disposal of the reserves when drawing 
up the onginal line of battle Just as the chances of making 
the best use of supenor number m the attack depend upon 
a correct strategical deployment at the commencement of a 
campaign, so the chances of a successful counter-stroke depend 
upon a correct distribution of troops at the commencement of 
an action Hence we sec that the most important point which 
a general who finds himself compelled to take up a defensive 
position has to decide is where to place those troops by whose 
aid he hopes eventually to seize the offensive One thing is 
clear, namely, that the worst place for men who are destined 


to envelop one or other flank of the attack must be behind the 
centre of the defensive line Time alone must render such a 
position unsuitable, for it must entail a march of many hours, 
if not of days, before the troops can reach the point from which 
they are to be launched to the attack This being so, it would 
seem that the right place for the general reserve of the defending 
army under modern conditions must be on one or other of the 
flanks , and, always bearing m mind that the chief object to be 
attamed is regaining the initiative, wc are driven to the con- 
clusion that the best place is that flank from which an effective 
blow can be dealt at the assailant’s most vulnerable point, that 
is to sa> , at the flank through which his line of ( ommu meat ion 
may be most easily attained If this theory be correct, yet 
another point has been established, namely, that the mam 
plan of the decisive counter-stroke must be decided before, 
and not after, the first shot m the general engagement has been 
fired Under the conditions which obtain to-day it is no use 
waiting for the eneni) to make a mistake, for the odds against 
It being detected are great A hundred }cars ago armies 
manoeuvred in full view of one another, and mistakes could be 
perceived by every company offner on cither side Now all 
this is changed, and the difficulties of the defence arc increased 
by the fact that although the attack may make many blunders, 
It will do so at such a distance from the defence as to render 
them comparatively secure from detection Having prepared 
his counter-stroke, the chief point towards which the commander 
of the defence must direct his attention alter battle has been 
joined, IS the exact moment at which it should be delivered 
Needless to say that the chances of success will be enormously 
increased if the counter-stroke is unexpected, for in war the 
demands which surprise makes upon moral are quite out of 
proportion with the ph>sieal clanger which men are called upon 
to undergo If then defence is ever to be converted into attac k, 
It would appear (i) I hat the counUr-stioke must be carefully 
planned, and must form an integral part of the original scheme 
of defence (2) That it must be properly directed (3) That 
It must be correctly timed (4) I hat if possible it must come 
as a surprise 01 these conditions, the first three are dependent; 
for their fulfilment upon gooa information, careful preparation, 
and correct appreciation of the enemy’s plans , but it is in the 
fourtl^Ahat the inspiration of the really great commander will 
be most conspicuously displayed on the day of battle, and the 
greater the numbers under his command the more difficult his 
task must be 

When, as at the Sha-ho and Mukden, the troops on either 
side arc numbered by hundreds of thousands, the commandcr- 
m-chief cannot hope to keep the direction of events m his ciwn 
hands for very long , but when tens of thousands only are 
engaged, the whole battle can be controlled as well now as m 
the past The extent of frcjnt will certamly be greater than it 
was formerly, but against this may be set the fact that improved 
communications by telegraph and telephone enable the com- 
mander to keep m touch with events in a manner which until 
recently was quite impossible It is for this reason that the 
earlier and smaller battles of the Russo-Japanese war contain 
many lessons which are of more use to Jiritish soldiers than arc 
those which may be learned from the great struggles which took 
place later on But in all battles, whether great or small, the 
first requirement is a commander who possesses sufficient stead- 
fastness of character to carry out on the day of battle the plans 
he has formed beforehand War is like a game of bridge, for the 
most successful player is not he who best remembers the fall 
of the cards or who knows the correct leads by heart, but he 
who can decide upon and carry out the plan best suited to the 
strength of his hand In both cases a bad plan is better than 
none, and vacillation even between two good plans is fatal 
In both cases side issues are constantly arising which 
tend to obscure the mam issue On the battlefield 
these side issues take the form of appeals for assist- 
ance from various quarters, all of which must tempt the supreme 
commander to weaken the general reserve which has been 
set aside for his decisive stroke To such appeals he must turn 
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a deaf car, confident m the knowledge that the best way of 
assisting his sorely-pressed troops is by a vigorous blow at his 
enemy’s weakest spot Hence it follows that the force which 
is to deliver the blow must be kept perfectly distinct from the 
local reserves under subordinate commanders, which are held 
in readiness to strengthen weak places in the defensive line, or 
to deliver local counter-attacks It also follows that this force 
must comprise every man who can be spared from the passive 
portion of the defence, and that to produce the fullest results 
there must be complete co-opcration between the three arms 

It IS here, in all probability, that cavalry will find its oppor- 
tunity On the one hand, the cavalry of the attack will strive 
to locate the hostile reserve which is preparing to deliver a 
counter-attack , failing this it will protect the flanks of its own 
infantry, ready to move to any threatened point and to assist 
with dismounted fire in repelling the advancing lines when the 
necessity arises On the other hand, the cavalry of the defence 
will strive to conceal the movements of its own general reserve 
and will locate the flanks of the infantry against which the 
counter-attack is to be directed The share of the artillery in 
this stage of the battle is sufficiently apparent, and it is obvious 
that the chances of success of one side or the other must depend 
largely upon the skill and self-sacrifice of the gunners Should 
the commander of the defence, aided by his cavalry, have been 
successful in effecting a surprise, his chances of victory will 
be further increased if his infantry is supported closely by the 
artillery Much also must depend upon the handling of the 
artillery which has suddenly been thrown upon the defensive 
If the battery leaders are (juick to realize the changed situation 
and to pick up new targets, perhaps leaving covered positions 
and firing over the sights, all may yet be well , but it is certain 
that if the surprise has really been complete the infantry will 
require all the assistance it can possibly derive from the other 
arms in order to avert defeat 

One more point remains to be noted Since the object of 
tat tu s IS to win battles, every effort should be directed to that 
single end If certain formations are adopted with a view to 
avoiding losses, it must only be in order that more men may 
be brought up to the decisive point Ihe same principle holds 
good with regard to what are known as holding, or secondary, 
attacks whose role is frequently misunderstood Indeed the 
names thtmselves are misleading, for they inevitably convey 
the impression that the duty of winning has been cntnisted to 
some other body For this reason the commander is apt to 
consider that he has fulfilled his task if he succeeds in getting 
to within reasonably close range of the enemy’s position, where 
he can remain without suffering undue loss Far from this 
bemg the case, the fact is that against an able opponent an 
attack of this nature is useless, for he will very soon detect 
Holding which is the real and which is the secondary attack, 
attacks unless the two are pushed with equal vigour he 

will disregard the one and turn all his attention to the 
other It may even happen that he will be able to take troops 
from that portion of his line which is only threatened and place 
them where he is really pressed, or even utilize them m counter- 
attack In such a case it may happen that the so-called “ hold- 
ing ” attack may itself be held by less than its own numbers, 
while the main attack is suffering defeat m some other quarter 
of the field Here again there is much to be learnt from the 
past , and for the true conduct of these feint attacks we need 
not go outside the history of our own army Many instances 
might be quoted, but none are more to the point than that of 
the assaulting columns at the capture of Badajoz On that 
memorable occasion the British troops were divided into five 
columns, three of which were vainly hurled against the great 
breaches which had been made in the walls But what the 
mam assaults failed to do was accomplished by the attacks from 
which least had been expected , and Phihppon with his gallant 
defenders was forced to surrender by the loss of the San Vmcente 
bastion and the castle of San Roque, which had been considered 
to be impregnable I his is the spirit which must imbue the 
infantryman, the cavalryman, and the artilleryman alike For 
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without the fighting spirit, neither generalship, formations, nor 
weapons can prevail (N M ♦) 

TADPOLE, a term often, but wrongly, applied indiscriminately 
to all Batrachian larvae It is absurd to call the larva of a new t 
or of a Caecihan a tadpole, nor is the free-swimming embry'o 
of a frog as it leaves the egg a tadpole A tadpole is the larva 
of a tailless Batrachian after the loss of the external gills and 
before the egress of the fore limbs (except in the aberrant 
Xenopus) and the resorption of the tail What characterizes a 
tadpole IS the conjomed globular head and body, so formed 
that It IS practically impossible to discern the limit between 
the two, sharply set off from the more or less elongate com- 
pressed tail which is the organ of propulsion In describing 
tadpoles, the term “ body ” is therefore used as meaning head 
and body The tail consists of a fleshy muscular portion bordered 
above and below by membranous expansions, termed respectively 
the upper and lower crest, the former sometimes extending along 
the body 

Except in a few aberrant types, which are mentioned below% 
the mouth is surrounded by a much developed lip like a funnel 
directed downwards, and is armed with a horny beak not unlike 
that of a cuttle-hsh The characters offered by the circular lip 
are among the most important for the distinction of species 
It may be entirely bordered by fleshy papillae, or these may be 
restricted to the sides, or to the sides and the lower border 
Its inner surface is furnished with ridges beset with senes of 
minute, bristle-hke, erect, homy teeth, each of which, when 
strongly magnified, is seen to be formed of a column of super- 
posed cones, hollowed out at the base and capping each other 
the summit or crowm of each of these cones is expanded, spatu- 
late, hooked backwards, and often multicuspid Ihe number 
of these columns is very great h E Schulze has counted as 
many as iioo in the hp of Pelobates fuscus The beak is made 
up of homy^ elements, like the labial teeth, fused together , its 
edge, when sufiiciently magnified, is seen to be denticulate, each 
denticle representing the cusp of a single tooth The gills, borne 
on four arches, are internal and enclosed m the branchial 
chambers The arches bear on the convex outer side the 
delicate arborescent gills, and on the concave mner side develop 
a membranous septum with vermicular perforations, a special 
sifting or filtering contrivance through which the water 
absorbed by the mouth has to pass before reaching the respira- 
tory organs of the branchial apparatus 

The water is expelled from the branchial chambers by one or 
two tubes opening by one orifice in most Batrachians This 
orifice IS the spiraculum, which is lateral, on the left side of the 
body, in most tadpoles, but median, on the breast or belly, in 
those of the Discoglossidae and of some of the Engystoinatidae 
All tadpoles are provided with more or less distinct Imes of 
muciforous sensorv cr>pts or canals which stxnd in immediate 
relation to the nerve branches and are regarded as organs of a 
special sense possessed by aquatic vertebrates, feeling, in its 
broadest sense, having been admitted as their possible use, 
and the function of determining waves of vibration in the 
aqueous medium having been suggested In addition to these 
Imcs, all tadpoles show more or less distinctly a small whitish 
gland in the middle of the head between the eyes, the so-called 
frontal gland or pineal gland, which in early stages is connected 
with the brain A glandular streak extending from the nostril 
towards the eye is the lachrymal canal The eyes are devoid 
of lids 

Owing to more or less herbivorous habits, the intestme is 
exceedingly elongate and much convoluted, bemg several times 
larger and of a greater calibre than after the metamorphosit> 
Its opening, the vent, is situated either on the middle line at 
the base of the tail, or on the right side, as if to balance the 
smistral position of the spiraculum Ihe tail varies much in 
length and shape according to the species , sometimes it is 
rounded at the end, sometimes mon or less acutely pointed, or 
even terminating in a filament Ihe skeleton is cartilaginous, 
and the skull is remarkable for the v cry elongate suspensonum 
of the lower jaw , the tail remains in the notochordal condition, 
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no cartilages being formed in this organ, which is destined to 
disappear with the gills Ihe hind limbs appear as buds at 
the base of the tail, and gradually attain their full development 
during the tadpole life The fore limbs grow simultaneously, 
and e\en more rapidly, but remain concealed withm a diverti* 
culum of the branchial chambers until fulh formed, when they 
burst through the skin (unless the left spiraculum be utilized 
for the egress of the corresponding limb) 

The above description applies to all Turopcan and North American 
tadpoles, and to the great majority of those known from the tropics 
The following types are exceptional 

The circular lij) is extremely developed in Megalophrys montana, 
and its funnel shiped expansion beset on the inner side with 
radiating scries of homy teeth acts as a surface-float, vhen the 
tadpole rests in a vertical position , the moment the tadpole smks 
in the water the funnel collapses t iking on tlie form of a pair of 
horns curling baek\\ irds along the side of the head , but, as they 
touch the surface igain it re-expands into a regular parachute 

In some speeits of Rana and Staurois inhabiting mountainous 
districts in south eistern Asia the larvie are ulapted for life in 
torrents being provided with a circular adhesive disk on the ventral 
surface behind the mouth by means of which they are able to anchor 
themselves to stones 

In some Indian and Malay Engy stomatids of the genera Callula 
and Mtcrohyla the tadpoles are remarkably transparent and differ 
markedly in the structure of the buccal apparatus There is no 
funnel shaped lip no horny teeth and no beak The spiraculum 
IS median and opens far back in front of the vent 

In the \glossal Xenopw: the tadpoles are likewise devoid of 
circular lip homy teeth and beak and they are further remarkable 
in the followang respects Ihtro is a long tentacle or barbel on 
each side of the mouth vvhich appears to represent the “ balancer’* 
of Uro<lelc larvae , the spiraculum is paired one on each side , the 
fore limbs develop externally like the hind limbs 

Some tadpoles reach a very great size The largest, that of 
Pseudts paradoxdj may measure a foot, the body being as large 
as a turke>’s egg The perfect frog, after transformation, is 
smaller than the larva Pseudts was first described by Mane 
Sibylle de Menan (1647-1717), m her work on the fauna of 
Surinam (published first in 1705 at Amsterdam, republished in 
Latin in 1719), as a frog changing into a fish Among European 
forms, some tadpoles of Pelobates attain a lengch of seven mches, 
the body being of the si/e of a hen’s egg The tadpole of the 
North American bull-frog measures six inches, and that of the 
Chilian CalyptocepJialus gayt seven and a half mches 
Authorities — L F Ilcron-Koyer and C Van Bambeke, Le 
vestibule do la bouche chez les tetards des batraciens anoures 
tV Europe ” Arch Biol ix 1889, p i8q,F E Schulze “ Uber die 
innercn Kiemen der Batrachierlarven ” Ahh Ah Deri 1888 and 
1892 G A Boulenger, “ A Synopsis of the Tadpoles of the 
European Batrachians ” PZS, 1891, p 593, F E Beddard 
“ Notes upon the Tadpole of Xeuopus Icievts "PZS 1894 p loi , 
S Flower “ Batrachians of the Malay Peninsula and Siam " P Z S , 
1899, p 885, H S Ferguson “ Travancore Batrachians ” / Bombay 
N H Soc , XV 1904 p 499 (GAB) 

TAEL (Malay tail, tahtl, weight, probably connected with 
Hind tola, weight), the name current m European usage for 
the Chinese hang or ounce, the hang of fine uncoined silver being 
the monetary unit throughout the Chinese empire The tael is 
not a com, the only silver currency, apart from imported dollars, 
being the ingots of silver known as “ sycee , the only other 
native currency is the copper cash ” As a money of account 
the iael is divided into 10 mace {tsten), 100 condertn or candereen 
(fun) 1000 h The value varies with the price of silver The 
Haikwan tael,” t e the custom-house tael, that in which 
duties are paid to the Imperial Maritime Customs, is a weight of 
58-77 grains Troy, the value of which varies , thus it was 
reckoned at 3s in 1905 3s 3}d in 1906, 3s 3d in 1907, 
and 2s 8d in 1908 (see China § Finance) 

TAENIA (Gr ran/ta, ribbon, fillet), the term in architecture 
ven to the projecting fillet which crowns the architrave of the 
reek Done order 

TAFILALT, or Tafilet (i e “ The Country of the Fildli,” 
as Its inhabitants are called, because descended from the Arabian 
tnbe of Hilil, settled here in the nth century), the most impor- 
tant oasis of the Moroccan Sahara, ten days’ journey south of 
Fez, across the Atlas It is celebrated for its large and luscious 
dates, to the successful cultivation of which, soon after the 


arrival of an ancestor of the reigning dynasty of Morocco 
(hence called the Fildli Sharifs, % e descendants of Mahomet) 
circ A D 1250, this dynasty owes its nse to power Smee 1648 
it has been the custom of Moorish sultans to despatch superfluous 
sons and daughters to Tafildlt, and as the males are all shanfs, 
the fanaticism against Europeans is comprehensible Instead 
of living in towns its bellicose mhabitants occupy isolated 
fortified buildings, and are constantly at war In Ifli, the 
central portion, formerly existed the town of Sagilmasa, founded 
by Mikndsa Berbers in 757 b c It was on the direct caravan 
route from the Niger to Tangier, and attained a considerable 
degree of prosperity It was destroyed at the end of the iith 
century, but its rums still extend five miles along the river bank 

The first European to visit Tafildlt was Rene Caillit (1828 k the 
next Gerhard Rohlfs {1864) A later visit to the oasis by W B 
Harris is described m his book Tafilet (London, 1895) 

TAFT, LOR ADO (i860- ), American sculptor, was bom 

at Elmwood, Illinois, on the 29th of April i860 He graduated 
from the University of Illinois m 1879, and from 1880 to 1883 
studied m the ftcole des Beaux Arts, Pans In 1886 he became 
instructor at the Art Institute, Chicago, lecturing there, at 
the Chicago University, and elsewhere in the United States 
He is the author of an exhaustive and authoritative work. The 
History of American Sculpture (1903) Among his works, m 
addition to much portraiture, are “ Sleep of the Flowers ” and 
“ Awakening of the Flowers,” both made for the Columbian 
Exposition , “ Despair ” (1898) , “ Solitude of the Soul ” 

(1900), and “ Fountain of the Lakes ” (1903) 

TAFT, WILLIAM HOWARD (1857- ), the twenty-seventh 

President of the United States, was born m Cincinnati, Ohio, 
on the 15th of September 1857 His father, Alphonso laft 
(1810-1891), born m Townshend, Vermont, graduated at Yale 
College in 1833, became a tutor there, studied law at the Yale 
Law School, was admitted to the Connecticut bar m 1838, 
removed to (mcmnati m 1839, and became one of the most 
mfluential citizens of Ohio He served as judge of the Superior 
Court (1865-72), as secretary of war (1876) and as attorney- 
general of the United States (1876-77) m President Grant’s 
cabinet , and as minister to Austria-llungary (1882-84) 
to Russia (1884-85) 

Willem Howard Taft attended the public schools of Cincinnati, 
graduated at the Woodward High School of that city m 1874, 
and in the autumn entered Yale College, where he took high 
rank as a student and was prominent in athletics and in the 
social life of the institution He graduated second (salutatorian) 
m his class m 1878, and began to study law in Cincinnati College, 
where he graduated m 1880, dividing the first prize for scholar- 
ship He was admitted to the Ohio bar in 1880 For a few 
months he worked as a legal reporter for the Cincinnati Times 
(owned by his brother C P Taft), and then for the Cincinnati 
Commercial Early in 1881 he was appointed assistant prose- 
cuting attorney of Hamilton county (in which Cincinnati ij> 
situated), but resigned m 1882 on being appointed collector of 
mtemal revenue of the United States for the first district of 
Ohio The work was distasteful, however, and in 1883 he 
resigned to return to the law From 1885 to 1887 he served as 
assistant solicitor of Hamilton county, and in the latter year 
was appointed judge of the Superior Court of Ohio to fill a 
vacancy He was elected by the people in the next year and 
served until 1890, when he was appointed solicitor-general of 
the United States by President Benjamin Harrison His work 
in connexion with the drafting of the Sherman Anti-Trust Act 
and with the Bering Sea controversy attracted attention In 
1892 he was appointed a judge of the Sixth Circuit, United States 
Court, and became known as a fearless administrator of the 
law Several decisions were particularly objectionable to 
organized labour The first of these, decided in 1890, upheld 
the verdict of a jury awarding damages to the Moores Lime 
Company, which had sustained a secondary boycott because it 
had sold matenal to a contractor who had been boycotted by 
Bncklayers’ Union No i The second decision grew out of the 
attempt of the Brotherhood of Locomotive Engineers te prevent 
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Other roads from acceptmg freight from the Toledo, Ann Arbor 
& North Michigan railroad, against which a “ legal ** strike had 
been declared Judge Taft granted an injunction (yth March 
1893) against the Pennsylvania railroad, making P. M Arthur, 
chief of the Brotherhood, a party, and called Rule 12, forbidding 
engineers to haul the freight, criminal During the great railway 
Strikes of 1894 Eugene V Debs, president of the American Railway 
Union, sent one Frank W Phelan to tie up traffic in and around 
Cincinnati The receiver of the Cincinnati, New Orleans & 
Texas Pacific railway applied for an injunction against Phelan 
and others, which was granted Phelan disobeyed the injunction 
and on the 13th of July 1894 was sentenced to jail for six months 
for contempt The doctrine that ‘‘the starvation of a nation 
cannot be the lawful purpose of a combination ” was announced, 
and Judge Taft said further that “ if there is any power m the 
army of the United States to run those trains, the trains will 
be run ” In 1896-1900 Judge Taft was professor and dean of 
the law department of the University of Cincinnati 

A movement to elect Mr Taft president of Yale University 
gained some strength in 1898-99, but was promptly checked 
by him, on the ground that the head of a great university should 
be primarily an educationalist In 1900 he was asked by 
President McKinley to accept the presidency of the Philippme 
Commission charged with the administration of the islands 
Though he had been opposed to the acquisition of the Philippines, 
he did not believe that the inhabitants were capable of self- 
government, and he foresaw some of the difficulties of the 
position Yielding, however, to the urgent request of the 
president and his cabinet, he accepted and served from the 
13th of March 1900 to the ist of February 1904 On the 
establishment of civil government m the islands, on the 4th of 
July 1901 , he became govc mor , ex officio I he task of construct- 
ing a system of government from the bottom, of reconciling the 
conflicting and often jealously sensitive elements, called for 
tact, firmness, industry and deep insight into human nature, 
all of which Governor Taft displaced in a marked degree (See 
Philippine Islands) The religious orders had been driven 
out during the insurrection, but held title to large tracts of land 
which many Filipinos and some Americans wished to confiscate 
This delicate matter was arranged by Mr Taft in a personal 
interview with Pope Leo XIII in the summer of 1902 The 
pope sent a special delegate to appraise the lands, and the sum 
of $7,239,000 was paid in December 1903 Mr Taft gained 
great influence among the more conservative Filipinos, and 
their entreaties to him to remain influenced him to decline the 
offer of a place upon the Supreme bench offered by President 
Roosevelt in 1902 

Finally, feeling that his work was accomplished, Mr Taft 
returned to the United States to become secretary of war from 
the ist of February 1904 With a party of congressmen he 
visited the Philippines on a tour of inspection July-September 
1905, and in September 1906, on the downfall of the Cuban 
republic and the intervention of America, he took temporary 
chaige of affairs in that island (September-October) In the next 
year (March-Apnl) he inspected the Panama C^al and also 
visited Cuba and Porto Rico He again visited the Philippines 
to open the first legislative assembly (i6th October 1907), and 
returned by way of the 1 rans-Sibenan railway On this tour 
he visited Japan, and on the 2nd of October, at lokyo, made a 
speech >yhich had an important effect m quieting the appre- 
hensions of the Japanese on the score of the treatment of their 
people on the Pacific coast 

With the approach of the presidential election of 1908, 
President Roosevelt reiterated his pledge not to accept another 
nommation, and threw his immense mfluence m favour of Mr 
Taft At the Republican convention held m Chicago, in June, 
Mr Taft was nominated on the first ballot, receiving 702 out of 
980 votes cast James S Sherman of New York was nommated 
for Vice-President During the campaign many prominent 
labour leaders opposed the election of Mr Taft, on the ground 
that his decisions while on the bench had been unfriendly to 
organized labour In the campaign Mr Taft boldly defended 


355 

his course from the platform, and apparently lost few votes on 
account of this opposition At the ensuing election in November, 
Taft and Sherman received 321 electoral votes against 162 cast 
for William Jennings Bryan and John W Kern, the Democratic 
candidates 

In hib inaugural address (4th March 1909) President Taft 
announced himself as favouring the maintenance and enforce- 
ment of the reforms initiated by President Roosevelt (including 
a stnet enfon ement of the Sherman Anti - 1 rust Act, an effective 
measure for railway rate regulation, and the policy of conserva- 
tion of natural resources) , the revision of the tariff on the basis 
of affordmg protection to Amencan manufactures equal to the 
difference between home and foreign cost of production , a 
graduated inheritance tax , a strong navy as the best guarantee 
of peace , postal savings banks , free trade with the Philippine 
Islands , and mail subsidies for Amencan ships He also 
announced his hope to bring about a better understanding 
between the North and the South, and to aid in the solution of 
the negro problem In accordance with his pre-election pledge, 
C ongress was ( ailed to meet in extra session on the 15th of March 
to revise the tariff Hearings had been previously held by the 
Ways and Means Committee of the House of Representatives, 
and a measure was promptly reported After passing the 
House It was sent to the Senate, where it was much (hanged 
I he final Payne-AIdrich Act was approved by the President on 
the 5th of August 1909, though in man> respec ts it was not the 
measure he desired The wish to meet people of the different 
sections of the country and to explain his position upon the 
questions of the day led the President to begin (14th September 
1909) a tour which included the Pacific coast, the South-uest, 
the Mississippi valley and the South Atlantic states, and durmg 
which he travelled 13 000 miles and made 266 speeches 

Mr Taft delivered the Dodge lectures at Yale University m 1906 
on the Responsibilities of Citizenship, published as Foxir Aspects 
of Ctvtc Duty (1906) Some of his political speeches have been 
published under the titles Present Day Problems (1908), and Political 
Ibsues and Outlooks (1909) 

TAGANROG, a seaport of southern Russia, on the N shore of 
the Sea of Azov, m the Don Cossacks territory, some 170 m 
S E of the town of Ekaterinoslav It is built principally of 
w ood, stands on a low cape, and has the aspect of an important 
commercial city I he imperial palace, where Alexander I 
died m 1825, and the Greek monastery (under the patnarch 
of Jerusalem) are worthy of notice Statues of Alexander I 
(1830) and Peter the Great (1903) adorn the town In the 
13th century Pisan merchants founded there a colonv, Portus 
Ptsanus, which, however, soon disappeared during the migra- 
tions of the Mongols and Turks An attempt to obtain pos- 
session of the promontory was made by Peter the Great, but it 
was not definitely annexed by the Russians until seventy years 
afterwards (1769) The commercial importance of the town 
dates from the second half of the 19th century , m 1870 its 
population had risen to 38,000, and after it was brought mto 
railway connexion with Kharkov and Voronezh, and thus with 
the fertile provinces of south and south-east Russia, the mcrease 
was still more rapid, the number reachmg 56,047 m 1885, and 
58,928 in 1900 — Greeks, Jews, Armenians and West-Europeans 
being important elements The town was bombarded and in 
part destroy ed by an Anglo-French fleet in May 1855 '1 aganrog 

IS an episcopal see of the Orthodox Greek Church, and has 
tannenes, tallow works and tobacco manufactures The road- 
stead is very shallow, and exposed to winds which cause great 
variations m the height of the water , it is, moreover, rapidly 
silting up At the quay the depth of w^ater is only 8 to 9 feet, 
and large ships have to he 5 to 13 miles from the town More- 
over, the port is closed by ice three to four months in the year. 
Notwithstanding the disadvantages of its open roadstead, the 
foreign trade has rapidly expanded, the annual value of the 
exports havmg mcreased from 6i millions sterlmg m 1899 to 
over 10 millions sterling in 1904 The chief artide of export 
being com, the trade of the city is subject to great fluctuations, 
Lmseed and other oil-beanng grains are also important articles 
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of commerce, as well as wool and butter The unports, which 
consi^it chiefly of machinery, fruits (dried and fresh), wine, 
oil and textiles, do not much exceed half a million sterlmg 
annuall) 

TAGES (Tirf(f~s), a minor Etruscan deity, grandson of Jupiter, 
and foundci ot the art of divination in Etruria According to 
the store, during the ploughing of a field near larqumii a bemg 
of boMsh appeal ance sprang out of the furrow The shouts of 
the ploughman (larchon) brought to the spot all the people 
ol Etruria, whom the boy proceeded to instruct in the art of 
divination Having done this, he suddcnl> disappeared llis ' 
instructions were for some time handed down orally, but were 
subsequently committed to writing, and formed the twelve books 
of lages, containing a complete system of Etruscan lore 

See Cicero Dt Dw ii 21 Ovid, Mt tarn xv Festus, St; , 

Mommsen Htsi of Ronu {Enp> tr ) bk 1 ch 12 

TAGLIACOZZI, GASPARO (1546-1599), Italian surgeon, was 
born at Bologna in 1546, and studied at that universit) under 
Cardan, taking his degree in philosophy ind medicine at the 
age of twenty-four He was appointed professor of surgery and 
afterwards of anatomy, and achieved notoriety at least, and the 
fame of a wonder-worker He died at Bologna on the 7th of 
November 1599 

Hii principal work is entitle<l De Curtoruni Chirur^ta ptr Insttinnem 
Lxbn Duo (Venice 1597 fol ) it was reprinted in the following 
year under the title of Chirurgia Nova de Narium, Aurinm Labtor- 
unique Dtfectu pir ix Hiimeto arte hacUnus omnibus 

igMo/rt, srtrnioirfo (Frankfoit, 1^98 8vo) 

TAGLIACOZZO, a town of the Abruzzi, Italy, in the province 
of Aquila, 56 m by red E N E of Rom( and ro m \V of 
Avezzano Pop (1901) 4517 (town) , 9061 (commune) It 
lies 2428 ft above sea-level, at the mouth of the deep ravine of 
the Imele It contams several old churches, notably S Pran- 
cesco, with a fine rose window m the fa9ade, anel medieval 
houses The palace, built at the end of the 14th century by 
the Orsini, is fine I he place was given to the Colonna family 
in 1526 At the end of 1268 a battle took pl.ue here between 
Conradin of Hohenstaufen and Charles of Anjou, which resulted 
in the defeat of Conradin and his execution 

TAGLIONl, MARIA (1804-1881), Italian ballet dancer, 
daughter of Filippo Faglioni (1777-1871), master of the ballet 
at Stockholm, Cassel, Vienna and Warsaw, was born at Stock- 
holm on the 23rd of April 1804 She was trained by her father, j 
who IS said to have been pitilessly severe It was to his care 
and her own special talent for dani mg that she owed her success, 
for she possessed no remarkable personal attraction Her first 
appearance was at Vienna on the loth of June 1822, m a ballet 
of which her father was the author, La Rereptton d^une ]eune 
nymphe d la cour de Terpsichore Her success was immediate, 
and was repeated m the chief towns of Germany On the 23rd 
of July 1827 she made her Pans debut at the Op^ra, in the 
Ballet de St alien, and aroused a furore of enthusiasm Among 
her more remarkable performances were the dancing of the 
Tyrolienne m Guillaume Tell, of the pas de fasanation in Meyer- 
beer’s Robert le LHable, and m La Fille du Danube At this 
period the ballet was an important feature in opera, but with 
her retirement in 1847 the era of grand ballets may be said to 
have closed In 1832 she mamed Comte Gilbert de Voisins, 
by whom she had two children Losing her savings in specula- 
tion, she afterwards supported herself m London as a teacher 
of deportment, especially ir connexion with the ceremony of 
presentation at court Durmg the last two years of her life 
she lived with her son at Marseilles, where she died on the 23rd 
of April 1884 Taglioni is frequently mentioned in the novels 
of Balzac , and Thackeray, in The Newcomes, says that the 
young men of that epoch “ will never see anythmg so graceful 
as Taghom in La Sylphtde ” 

TAGUS (Span Tajo, Portug Tejo), the longest river of the 
Iberian Penmsula Its length is 565 m , of which 192 are on 
or withm the frontier of Portugal, and the area of its basin is 
about 31,850 sq m The basm is comparatively narrow, and 
the lagus, like the other n\ ers of the Iberian tableland, generally 
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flows in a rather confined valley, often at the bottom of a rocky 
gorge below the general level of the adjacent country The 
river rises on the western slope of the Muela de San Juan (5225 
ft ), a mountain which forms part of the Sierra de Albarracin, 
88 m E of Madrid 1 hence the lagus flows at first north- 
westwards, but, alter receiving the Cxallo on the right, it flows 
west, and then south-west or west-south-west, which is its 
general direction for the rest of its course Regular river 
navigation begins only at Abrantes, a few miles below which 
the lagus is greatly widened by receiving on its right bank the 
impetuous Zczere from the Serra da Estrella Passing San- 
tarem, the highest point to which the tide ascends, and the limit 
of navigation for large sailing vessels and steamers, the river 
divides below Salvaterra into two arms, called the Tejo Novo 
(the only one practicable for ships) and the Mar de Pedro 
These branches enclose a deltaic formation, a low tract of 
marshy alluvium known as the Lezirias, traversed by several 
minor channels Both branches terminate in a broad tidal 
lake immediately above Lisbon {qv) 1 he Tagus estuary, 
though partly blocked by a bar of sand, is one of the chief 
harbours of south-western Europe 

The narrower part of the Tagus basm lies to the south, and 
the left-hand tributaries which drain it are almost all mere 
brooks, dry m summer Ihe principal exception is the Zatas 
or Sorraia, which, rising in the Serra d Ossa, flo^vs westwards 
across the plateau of Alemtejo, and joins the Mar de Pedro 1 he 
principal right-hand tributaries, besides the Gallo and Zezere, 
are the Jarama, descending from the tableland of New Castile 
a little below Aranjuez, the Albtiehe and the Tietar, winch 
collect their head waters from opposite sides of the Sierra de 
Credos and the Alagon, from the rough and broken country 
between i^he Sierras de Credos and Gata 

TAHITI, the largest and most important of the French 
Society Islands {qv) in the Pauhe Ocean, m 17*^ 38' S , 149° 
30' W Pop about 10,500 The island, in shape not unlike 
the figure 8, has a length of 33 m , a coast-line of 120, and an 
area of 402 sq m It is divided into two portions b^ a short 
isthmus (Isthmus of Taravao) about a mile in width, and 
nowhere more than 50 ft above sea-level The southern, the 
peninstlla of laiarapu, or lahiti-iti (Little Tahiti) measures 
II m in length by 6 m in breadth , while the northern, the 
circular mam island of Pononuu, or Fahiti-uni (Great lahiti), 

( has a length of 22 m and a breadth of 20 Ihe whole island 
IS mountainous A little to the north-west of the centre ol 
Great Tahiti the double-peaked Orohena rises to 7349 ft , and 
the neighbouring Aorai is only a little lower Little lahiti has 
no such elevation, but its tower-like peaks are very striking 
The flat land of the Tahitian coast, extending to a width ot 
several miles — with its chain of villages, its fertile gardens, and 
Its belt of palms, sometimes intersected by stream-fed valleys 
which open on the seashore — forms a most pleasing foreground 
to the grand mountain ranges A good road surrounds the 
island, the extreme north of which is formed by Point Venus, 
W of which he the Bay of Matavai and Papeete, the European 
town and scat of government, on its beautiful harbour 

Climate — The seasons are not well defined Damp is excessive , 
there is little variation in the weather which though hot is never 
thcless not depressing and the climate for the tropics must be 
considered remarkably healthy The riinfall is largest betuetn 
December and April, but there is so much at other times of the 
year also thit these months hardly deserve the name of the rainy 
season Dunng this penod north-west winds are frequent con- 
tinuing at times for weeks and there are thunderstorms and hurri- 
canes These, while not generally destructive, are sometimes so 
as notably the storm of the 13th of January 1903 Dunng the 
eight drier and cooler months south east trade winds prevail but 
there are southerly winds which bring rain and even westerly 
breezes are not infrequent The mean temperature for the year 
on the coasts is 77° F (maximum 84°, minimum 69*^) , and the 
average rainfall from December to March (4 months) is 29 inches , 
from April to November (8 months) 19 inches 

Fauna — Mammals, as in other Polynesian islands are restricted 
to a few species of bats (mostly of the genus Pteropus) rats and 
mice none of them peculiar Of domestic animals the pig and the 
dog — the former a small breed which quickly disappeared before 
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the stronger European strains — uere plentiful even in Wallis’s days 
The ornithology is very ixior as compared with that of the Western 
Pacilic , the Society Islands possess no peculiar genera and but few 
peculiar species They claim however a thrush, several small 
parrots ot great beauty doves pigeons rails and a sandpiper 
{Tringa leiwoptera) A jungle-fowl (var of Gallus bankiva) is found 
in the mountains, but as domesticated fowls were abundant even 
when Tahiti was first discovered by Europeans these wild Vjirds 
are doubtless the offspring of tame birds The Ugoons swarm 
with fish of many species Insects are poor in sptcies, though some 
of them are indigenous Cnistaceans and molluscs on the other 
hand are well represented, worms echinoderms, and corals com- 
paratively poorly A noteworthy feature of Tahitian conchology 
IS the number of peculiar species belonging to the genus Partula, 
almost every valley being the habitat of a distinct form ^ 

1 lota — The flora, though luxuriant and greatly enhancing the 
beauty of the islands is not very nch It is, however less poor 
in trees, shrubs and hardwood jilants than in the smaller under- 
growth Orchids including some beautiful species, and ferns are 
abundant , but, here as m Polynesia generally Rubiaccae is the 
ordt r best represented Remark ible are the banana thickets 
which grow at an iltitude of from ^ewx) to sooo ft Along the 
shore — in some places almost to the extinction of all native growth 
— many exotics have established themselves and a great variety 
of fruit beanng and other useful trees have been introduced * 

Inhabitants — The lahituns are a typical Polynesian race, 
closely (onnected physically with the Marquesans and Raro- 
tongans, but widely divided from them in many of their customs 
The dialects, also, of the three groups are different, the Tahitian 
being perhaps the softest in all Oceania The women rank 
with the most beautiful of the Pacific, though the accounts given 
of them by early voyagers are much exaggerated , and for 
general symmetry of form the people arc unsuqDasscd by any 
rai e m the world Even now in its decadence, after generations 
of drunkenness and European disease and vice, grafted on inborn 
indolence and licentiousness, many tall and robust people (6 ft 
and even upwards in height) are to be found Men and women 
of good birth can generally be distinguished by ihcir height 
and fairness, and often, even m early age, by their enormous 
corpulence The skin vanes from a very light olive to a full dark 
brown The wavy or curly hair and the expressive eyes are 
blac k, or nearly so , the mouth is large, but well-shaped and set 
with beautiful teeth , the nose broad (formerly flattened m 
infancy by artificial means) , and the chin well developed 

The native costume was an oblong piece of bark -cloth with a liole 
in its centre for the head and a jil iin piece of cloth round the loins 
was worn alike by men and women of the higher classes Men of 
dll ranks wore, with or without these, the T bandage Ihc women 
conctakd then breasts except m tin company of tluir superiors 
when etiquette demanded that inferiors of both sexes should uncover 
the upper part of the bod> The chiefs woic short feither cloaks, 
not unlike those of the II iwaiians and beautiful semicircular breast- 
plates dexterously interwoven with the black plumage of the 
frigate bird with crimson feathers and with sharks’ teeth also 
most elaborate special dresses as a sign of mourning The priests 
had strange cylindrical hats nia<le of wickcr-\\ork ami over a > ird 
in height ( ireumcision, and m both sexes tattooing, were generally 
practised and much signihcince was attached to some of the marks 
The houses were long low anti open at the sides Household 
utensils were few — plain round wooden dishes sometimes on legs 
coco nut shells baskets Ac Low stools and hcatl-rcsts were used 
Pottery being unknown all food was baked in a hole dug in the 
ground or roasted over the firt Ihcir chief musical instruments 
were the nose flute — often used as the accompaniment of song — 
and the drum Conch-shells w cre also used Tahitian stone adzes 
which are greatly inferior in finish to those of the Hervey Islands 
are like the adzes of Polynesia in general distinguished from those 
of Alclanesia by their tnangiilar section and adaptation to a socket | 
Slings were favourite weapons of the Tahitians they had also 
plain spears expanding into a wide blade, and clubs The bow and 
arrow seem only to have been used in certain ceremonial games 
Iheir canoes from 20 to 70 ft in length, were double or single and 
provided \vith sail and outriggers They were not well hnishcd 
)nt the high curved sterns, rising sometimes to a height of 20 ft 
of those destined to carry the images of their gods were carved with 
strange figures and hung with feathers Cannibalism is unknown, 
though some ceremonies which were performed in connexion with 
human sacrifices may possibly be survivals of this practice The 
staple food of the islanders consisted of the bread-fruit the taro- 
root, the yam, the sweet potato and in some districts the wild 

* Tinsch and Ilartlaub, Fauna Ccntral-Polynestens Halle, 1607 

“ De Castillo, Illustrattones Florae Jnsularum Marts Pactfict, 
Pans, 1886 


plantain, but they also ate much fish (the tuitlc was considered 
sacred food) as well as pigs and dogs though of the latter as pd', 
the women were so fond as to suckle the puppus sometimes 
to the exclusion of their own clnldren 

Tahitians were good fishermen and bold seamen They steered 
by the stars of which they distinguished many constellations 
The land was carefully tended aiul the fields well irrigated I hree 
great classes w^cre recognized — (i) The sovereign who bore a sem- 
sacied as well as a political character and the reigning chuf^ of 
I districts , (2) the propnetors and cultivators of inherited land who 
also built canoes made arms Ac to these two classes also bclongc el 
I the priests who were medic inc-men as well , (^) the fishers artisans 
Ac anel slaves As wars and inf inticidc elcpopulated tlic island 
this class gradually acquircel land and with it certain privileges 
Rank is heredit ir\ ind dctermineel by pnm()ge>niture not necessarily 
in the male line I he firstborn of a sovereign succeeded at once 
to titular sovereignly the father who was the first to pay homage 
to his child then abdicated and bee 1111c legent It is easy to see 
that while this custom tenclcd to keep honours within a famih 
it may have encourageel the prictice of infanticide which was 
common in all grades of society wdien Tahiti was first visited by'^ 
Europeans Ihe age at which the chilil s authoritv bee line red 
varied according to his own abilities and the will of his subjects 
Though arbitrary the power of the king was limited by th j nvc'' 
of his vassals the district chiefs who ruled absolutely ovei ilicir 
respective districts and who might be of as good blex)d as hui self 
The king had a councillor but was alone rt'>ponsible for any act 
The In msulai form of Tahiti promoted the independence of the 
chiefs and war w is rarch declared without their being first sum 
memed to council Their power over their own people was absolute 
Th< form of government was thus strictly feudal in character bit 
it gradmlly ecntrahzcei into a monarchv whuh m the person of 
Pomare 11 the English missionaries greatly helped to regulate anel 
strengthen ihe sovereign sent his commands by a messenger 
whose credentials were a tuft of coco nut film This tuft was 
returned int le t as a sign of assent or torn in token of refusal 

Ihe temples were square tret -surrounded enclosures v\ith a 
single entrance and sever d small courts within which wcic Iiou^es 
for the images and att( nd int priests A pvraTiidal stom structure 
on which were the actual altais, stood at the further end of tlie 
square In the temples were buried the chiefs whose embalmed 
boehes after being exposed for a time were interred in a crouching 
position Iheir skulls however were kept m the houses of their 
nearest relations In the great temple at Atahura the stone 
structure was 270 ft long 04 ft wide ind i;o ft high and its summit 
was reached by a flight of steps built of hewn coral anil basalt 
Sacnfieial ofierings including human sacrifices formed a prominent 
art of Tahitian worshij) An eye of the victim was offered to the 
ing and plated within his mouth by the officiating pnest Everv 
Iiousehold possessed its own gu irdian spirits but there were sevtril 
superior divinities of which at the beginning of the igth ctrturv 
Oio was the most venerated 1 he iin igcs w Inch are less remarkable 
than those of Hawaii were rough representations of the human form 
carved in wood Ihe Areot a licentious religious association w?s a 
special fcatun. of Tahitian society 

Ihe lahitians arc light-hearted frivolous courteous and generous 
but eleceitful and cruel Ihey were always notorious for their 
immorihty' one of their customs being a systematized exchange of 
wives Besides dancing the singing of songs and the recitation 
of lustoncil ind mythical ballads the natives had also a v inetv 
of sports iml games Wrestling boxing and sjicar-throwing 
matches, with foot and canoe races were held , also sham tight', 
and naval reviews They had several ball games — one (played 
chieflv bv women) a kind of football, but surf swimming was 
perhaps the favourite sport, and cock-hghling was much practiseil 

Product'* trade Administration — Papeete as the emporium for 
a wideh scattered archipelago (including Paumotu Ac ) has an 
export trade in mother-ot-pe irl pearls (mainly from the Paumotu 
islands) oranges, treping (for China) copra and vanilla Many 
whalers formerlv visited Papeete harbour During the American 
Civil tVar in the middle of the 19th century Tahitian cotton w is 
put upon the European market but its cultivation had cea'^eci In 
1884 iml it his been little grown since This is also true ot cofiec 
and tobacco, among other crops which have been tned Siiyir ind 
nim arc also protluced 

The importation of “ labour ” chiefly for the plantations from 
other Polvnesian islands was placed under gov’^ernment tontiol in 
1862 Ihe Tahitians themselves prefer handicrafts to igncultural 
work, and many are employed as artisans by European inastei'. 

The total value of exports was £140, 32*^ and of imports £1.7 600 
in 1904 Papeete is tlie seat of government Tht French establish- 
ments in the Eastern Pacific are administered by a governor a 
priv'^’^ council ind a council including the main of Papeete iiid the 
presidents of the chambers of commerce and .igriculture 

History — Ihe discovery and early exploration of the Society 
Islands is treated under that heading In 1 788, when Lieutenant 
Bligh m the Bounty” visited lahiti, the leading chief was 
Pomare, whose family had been pre-eminent in the island for 
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more than a centurv Aided by sixteen of the Bounty 
mutineers, and armed with guns procured from Bligh and a 
Swedish vessel, Pomare greatly strengthened his power and 
brought to a successful close a long struggle with Eimco 

The attempt at colonization by the Spaniards in 1774 was 
followed by the settlement of thirty persons brought in 
1797 by the missionary ship “Duff” Though befriended by 
Pomare I (who lived till 1805), they had many difficulties, 
especially from the constant wars, and at length they fled with 
Pomare II to Eimeo and ultimately to New South Wales, 
returning in 1812, when Pomare renounced heathemsm In 
1815 he regained his power in Tahiti For a time the mis- 
sionaries made good progress — a printing press was established 
(1817), and coffee, cotton and sugar were planted (1819), but 
soon there came a serious relapse into heathen practices and 
immorality Pomare II died of drmk in 1824 His successor, 
Pomare III , died in 1827, and was succeeded by his half-sister 
Aimata, the unfortunate “ Queen Pomare (IV ) ” In 1828 a 
new fanatical sect, the ^‘Mamaia,” aiose, which gave much 
trouble to the missions The leader proclaimed that he was 
Jesus Christ, and promised to his followers a sensual paradise 
In 1836 the French Catholic missionaries in Mangareva attempted 
to open a mission in Tahiti Queen Pomare, advised by the 
English missionary and consul Pritchard, refused her consent, 
and removed by force two priests who had landed surreptitiously 
and to whom many of the opposition party in the state had 
rallied In 1838 a French frigate appeared, under the command 
of Abel Dupetit-Thouars, and extorted from Pomare the right 
of settlement for Frenchmen of every profession Pritchard 
opposed this, and caused Pomare to apply for British protec- 
tion , but this was a failure, and the native chiefs compelled the 
queen, against her will, to turn to France A convention was 
signed in 1843, placing the islands under French protection, the 
authority of the queen and chiefs being expressly reserved 
Dupetit-Thouars now reappeared, and, alleging that the treaty 
had not been duly carried out, deposed the queen and took 
possession of the islands His high-handed action was not 
countenanced by the French government , but while, on formal 
protest being made from England, it professed not to sanction 
the annexation, it did not retrace the steps taken Two years 
were spent in reducing the party in the islands opposed to French 
rule , an attempt to conquer the western islands failed , and 
at length, by agreement with England, France promised to 
return to the plan of a protectorate and leave the western 
islands to their rightful owners Pomare died m 1877, 
son Anane (Pomare V ) abdicated in 1880, handing over the 
admmistration to France, and in the same year Tahiti, in- 
cluding Eimeo, was proclaimed a French colony In 1903 the 
whole of the French establishments in the Eastern Pacific were 
declared one colony, and the then existing elective general 
council was superseded by the present administration 

Besides the narratives of early voyages ami general works covering 
the Society Islands (for wrhich see Pacific) see Vinccndon-Dumoulin 
Les lies Tahtit esqutsses htstortques et giographiques, Pans 1844, 
A Gonfil, “Tahiti” in La France colontale Pins 1886, H Le 
Chartier, TahUt Pans 1887, Monchoisy, La Nouvellt Cyth^re 
Pans 1888 , G Collingndge, “ Who discovered Tahiti ^ ” m Journ 
Poh^sian Soc , xii 1903 Among the narrative works of visitors 
to Tahiti may be mentioned Pierre Loti Le Manage de Loti Pans, 
1S81 , Dora Hort Tahiti the Garden of the Pacific London, 1891 

TAHR, the native name of a shaggy-haired brown Himalayan 
wild goat characterized by its short, tnangular and sharply 
keeled horns Under the name of Hemitragus jemlatcus, it 
typifies a genus in which are mcluded the wanatu, or Nilgiri 
ibex (H hylocrtus), from the Nilgin and Anamalai hills of 
Southern India, and a small species, H jayakert, from South 
Arabia Tahr frequent the worst ground of almost all rummants 

TAILLANDIER. SAINT-RENt (1817-1879), French critic, 
whose onginal name was Ren 4 Gaspard Ernest Taillandier, was 
bom in Pans on the i6th of December 1817 He complete his 
studies at Heidelberg, and then became professor of literature 
successively at Strassburg, Montpellier and the Sorbonne, where 
he was nominated to the chair of French eloquence in 1868 
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Most of the articles included m his published volumes first ap- 
peared in the Revue des deux mondes In January 1870 he became 
general secretary of the ministry of education, and continued 
in this office after the fall of the Empire He became officer of 
the Legion of Honour in 1870, and was elected to the Academ> 
in 1873 on the 22nd of February 1879, 

His works include — Allemagne et Russie, itudes histonques ct 
litthaires (1856) le PoHe du Caucase Michel Lermontoff 
(1856) Maurice de Saxe (2 vols 1865), Tchdques et Magyars (1869) 
Le General Philippe de Segur (1875) 

TAILLE (from Fr iatller, to cut or divide , late Lat tahare, 
said to come from iaha, talea), the equivalent of the English 
tallage (q v ), was in France the typical direct tax of the middle 
ages, just as the word tonheu was the generic term for an 
indirect tax Other words used in certain districts in the 
same sense as iatlle were queste {questa^ quista)yfouage (foragtum), 
cote The essence of the tax denoted by these names was that 
the amount was fixed en bloc for a whole group of persons, and 
afterwards divided among them in various ways In ancient 
Frenc h law we find three forms of tatlle the taille servile j iatlle 
setgneuriale, and tatlle toy ale 

The tatlle servile can scarcely be termed a tax , it was rather a 
tax which had degenerated into a source of profit for certain in- 
dividuals Every lord who passessed serfs could levy the taille on 
them and originally tins was done arbitrarily (a volonti) both as to 
frequency and amount It always remained a characteristic feature 
of serfdom, but was limited and fixed either by contracts or con 
cessions from the lord [taille abonnie), or by the customs 

The taille seigmunale was a true tax levied by a lord on all his 
subjects who were neither nobles nor ecclesiastics But in our 
opinion when feudalism was established, the nght of levying it did 
not belong to every lord but only to the lord having the haute 
justice But he levied it by right without the necessity for my 
contract between lum and those who paid it He fixed the sum to 
be paid by each group of inh ibit.ints who then had to see that it 
was assessed collected and paid to the lord electing commissaries 
{preud hommts) from among themselves for this purpose Ihis 
was reducing the administration of taxation to its simplest form 
Custom however or an order of the lord generally fixed the pnnciple 
upon which the division was made It wis often a “ hearth tax ” 
{fouage) when each fire i e each head of a family paid the same 
sum, arrived at by dividing the local contingent of the taille by the 
number of fires But this equality which took no account of wealth 
or poverty vas felt to be unjust and the assessment began to be 
made according to the resources of each family, “ the strong bearing 
the we$ic and the weak relieving the strong ” The seigniorial 
tailk like the servile had the character of a personal tax [taille 
pcr^onelle) a rudimentary tax on income every man being taxed 
according to his wages or other income The king originally had 
only the right of levying the tailh in places where he had retained 
the exercise of the haute justice At that time there was no royal 
taille, stnctly speaking it was only the seigniorial taille transferred 
to the crown but it was one of the first taxes his nght to levy which 
upon all the inhabitants of the domain of the crown, whether serfs 
or rotuners was recognized In the course of the 13th century the 
idea l>egan to prevail that it was fair for the king in time of war 
to levy a tame upon the subjects of the lords having the haute 
justice in vanous parts of the royal domain Moreover tallies were 
often granted him by the provincial estates or the states-general 
Thus the general taille raised for the benefit of the king l>ecame 
more and more frequent and naturally tended to become permanent 
This transformation was confirmed, rather than effected by the 
ordonnance of 1439 Its immediate object was not the regulation 
of the taille but the organization of the compagnies d' ordonnance, 
i e the lieavy cavalry which the king from that time on maintained 
on a permanent footing Military expenses thus becoming per- 
manent it was natural that the taille, the tax which had long been 
devoted to meeting the expenses of the royal wars, should also 
become permanent This was containetl implicitly m the ordonnance 
of 1439 which at the same time suppressed the seigniorial taille, 
as competing too closely with the royal taille by imposmg a double 
burden on the taxpayer A kind of seigniorial taille continued 
to exist besides the servile taille, but this kind presupposed a title, 
a contract between the taxable roturier and the lord, or else im- 
memonal possession which amounted to a title 

The royal taille naturally retained the distinctive characteristics 
of the seigmonaL as can be seen irom an examination of the way m 
which it was assessed and collected , the chief charactenstic being 
that ecclesiastics and nobles, who were exempt from the seigniorm 
tatlle were also exempt from the royal The royal taille, though 
levied by the king by nght did not fall upon the whole kingdom 
The pays d’ elections were subject to it the pays d*iiats were not (see 
France Law and Institutions) 

Throughout the Pays dfUections the tatlle was almost universally 
personal {taille personnelle), i e a tax on the whole income of the 
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taxpayer, whatever its source It was also a distnbutory tax 
{impot de reparMton) , every year the king in his council hxM the 
total sum which the tatlle was to produce in the following year , 
he drew up and signed the brevet de la tatlle (warrant), and the con- 
tribution of the mdiMdual taxpayer was arrived at in the last 
analysis by a senes of subdivisions 

The consetl rot first divided the total sum among the various 
gen^rahttes (the higher financial divisions), again dividing the amount 
clue from each g^ndraltti among the Sections of which it was com- 

S osed Then the Uus in each 4lectton divided the contnbution 
ue from it among the parishes The final division took place 
in the parish or community, among the inhabitants subject to 
the tax So far the system remained the same as that of the old 
seigniorial tatlle The assessment and collection of it were the 
business of the community , the crown, m principle had nothing 
to do with them and did not bear the cost of a local administration 
for the purpose The community had to produce its contingent 
of the tatlle In principle it was even held to be the debtor for the 
amount , hence the inhabitants were lointly responsible, a state 
of affairs which was not suppressed till the time of Turgot, and even 
then not completely 

The inhabitants subject to the tailh, summoned to a general 
assembly by the syndic, elected commissaries for the assessment 
{(isseeurs) and collection {collecteurs) of the tax from among them- 
selves Origin illy two senes were elected, both assessors and 
collectors But from 1600 onwards the same persons fulfilled both 
functions, the object being by giving the assessors the duty of 
collecting the tix to lead to a juster and more conscientious assess- 
ment The system appeared to be admirable, forming in this 
re'^pect a kind of self-government, but in practice it was frequently 
oppressive for the taxpayers The assessors estimated the indivi- 
dual incomes arbitrarily, village quarrels and nvalnes leading them 
to over charge some and under-charge others and complaints were 
numberless on this point Control should no doubt liave been exer- 
cised by the eltis, but they do not seem to have taken this part 
of their duties very seriously Payment was ngorously enforced 
and thus for a variety of reasons the tatlle was a burdensome and 
hated tax It had still further vices not only were nobles and 
ecclesiastics exempt from it, but many other pnvileges had been 
introduced by law, total or partial exemption extending to a large 
number of civil and military officials and employls of the crown 
on the ferine ghi&rah Ihe towns in general were not subject to it, 
at least directly , some liad been exempt from time immemorial 
others {ridimees) h id purchased exemj'ition for a sum of money, 
jet others {abonnees) nad compounded for the tax, te instead of 
paying the tatlle they paid into the royal treasury a sum fixed by 
contract, which they generally raised by octrots, or entrance 

<lues 

Such was the administration of the iaille until about the middle 
of the 17th century, alter which time, although the broad lines 
remained the same imjoortant reforms were introduced They 
came pnncipally from the provincial intcndants, or from the cours 
dts aides, which were animated by a hberal spirit Wie tntendants 
by an exercise of their general or special powers, took the place of 
the dus, and delegated cotnmtssaires aux tatlle s (commissaries of 
the tatlle) for the assessment of the parishes who guided and super- 
vised the elected collectors — for the most part ignorant and partial 
peasants They also endeavoured to distinguish between different 
kinds of income, in order to arrive at a more just estimate of the 
total income, and fixttl by tariff the proportion in which each kind 
of income was to contribute They sometimes settled officially 
and of their own authonty the share of certain taxpayers, and, 
though tins was sometimes done as a favour, it was often a measure 
of justice They also tned to limit the scope of pnvileges These 
eliorts were mspired by a senes of scientific studies and cnticisms, 
chief among which were Vauban’s Dttne royale, and the Faille tariff 
of the Abb^ de St Pierre 

In certain districts the tatlle was real {tatlle teeUe) z ^ a tax on 
real property It was not an equal tax fallmg on all landowners, 
but the question as to whether a certam estate was to be taxed or 
not was decided according to the quality of the property, and not 
that of the owner The htens nobles {fiefs) and the htens ccclesiastiques 
were exempt , tenures roturtires, however, by whomsoever held, were 
taxed A small part of the pays d' Sections was also pays de tatlle 
riele But it was the chief form of tax in the pays d'eiats and even 
there an attempt had generally been made to check the exemption 
of nobles’ property It has been shown that m these districts the 
tatlle had ongmally been personal havmg become real by a cunous 
evolution In these districts there were cadastres, or compoix- 
itmers (land registers) which allowed of a non -arbitrary assessment , 
and at the end of the ancten rietme merely needed revision 

In certam provinces where the royal tatlle was levied there were 
neither dechons nor giniraltitSs and the whole admmistration of 
the tax was in the hands of the tntendants These were the provinces 
of the east and north, which were united to the crown at a period 
when the power of the tntendants was already fully developed , 
they^ were sometimes known as pays d^impostiton 

See France Law and Institutions , Henn S6e, Les Classes 
rurales et le rSgtme domanial en France au Moyen Age (Pans, 1901) , 
ami Auger, Code des tallies (Pans 1788) (J P E ) 
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TAILLEFER, the surname of a bard and warrior of the 
nth century, whose exact name and place of birth are unknown 
He accompanied the Norman army to England m 1066, and 
obtained permission from William to strike the first blow at 
the battle of Hastings He fought with spirit and determina- 
tion, and was killed m the battle Mention of Taillefer is made 
by Guido, bishop of Amiens, m his Carmen de bello Hastingenst, 
V 931-44 (in Mon Hist Bnt , 1848) and by Henry of Huntingdon 
m his Htsiona Anglofum (in Rer Bnt tned aem script , p 763, 
ed Arnold, London, 1879) , and his prowess is depicted on the 
Bayeux tapestry The statement of Wace m the Roman de 
Rou, 3rd part, v 8035-62, ed Andresen (Heilbronn, 1879), that 
Taillefer went before the Norman army singing of Charlemagne 
and of Roland and the vassals who died at Roncevaux, has 
been considered important in demonstrating the existence of 
a comparatively early tradition and song of Roland 

See W Spatz Dte Schlacht von Hastings (Berlin, 1896) , Freeman, 
History of the Norman Conquest 

TAILOR (Fr tatlleur, from tatller, to cut, Lat talea, a thm 
rod, a cutting for planting), one who cuts out and makes clothes 
Formerly the tailor, or cissor, made apparel for both men and 
women, and not merely outer garments, but also articles of linen 
and the padding and lining of armour — whence the style “ Taylors 
and Linen Armourers ” applied to the Merchant Taylors Com- 
pany of the Citj of London in their earliest charters But the 
word IS now generally limited to those who make the outer 
(cloth) garments for men, and less frequently for women, though 
a phrase such as “ shirt-tailor ” is occasionally met with In 
modem usage, too, it commonly has the implication that the 
garments are made to the order, and to the measure, of the 
individual purchaser, as opposed to ready-made clothmg, which 
means articles of apparel manufactured in large quantities in a 
senes of stock or standard sizes, such that any purchaser may 
expect to find among them one that will fit him with more or 
less accuracy The clothing trade was ongmally confined to 
goods of the poorest grades, but it has come, especially in 
America, to include articles of good, though not of the first, 
quality It probably first came into existence at seaport to\\ns, 
where, to meet the convenience of sailors returning from long 
voyages and requiring their wardrobes to be replenished at 
short notice, the “ outfitters ” kept stocks of ready made 
garments on sale , but it made no considerable progress until 
after the middle of the 19th century, when the introduction of 
the sewing-machine brought about the possibility of manu- 
facturing m large quantities Its development was attended 
with gradually increasing subdivision of labour and, to a large 
extent, with the disappearance of the tailor as a skilled craftsman 
The first step was for a garment, such as a coat, to be com- 
pleted by the joint efforts of a family Thin followed the ** task 
system,” which in America was the result of the influx of 
Russian Jews that began about 1875 Under it a team of three 
men, with a “ presser ” and a girl to sew on the buttons, divided 
the work between them Pa>Tnent was made by the “ task,” 
tea, specified number of garments, the money beuig divided 
between the members of the team in certain proportions Often 
several teams would be run by a contractor, who naturallj 
selected the cheapest workshops he could find and packed them 
as full of workers as possible , and when through stress of com- 
petition he had to accept lower prices the plan he adopted was 
to mcrease the number of garments to a task, leavmg the pay 
unaltered The result was the introduction of many of the 
worst features of the sweatmg system,” the workers havmg to 
work excessively long hours m order to finish the task, which 
m some cases meant as many as twenty coats a day In the 
“ factory ” or “ Boston ” system the subdivision is still more 
minute, and as many as one hundred persons may be concerned 
in the production of one coat The amount of tailoring skill 
required in a worker is even further reduced, but the premises 
come under the regulation of the factory laws The factory 
system has also cheapened production m a legitimate way, 
because it has enabled mechanical power for driving sewmg- 
machmes, and also expensive labour-saving machinery, to be 
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introduced to an extent not economically possible in small 
shops 

TAIN, a royal \nd police burgh of the county of Ross and 
Cromarty, Scotland Pop (igoi) 2076 It is situated on 
rising ground within a mile of the southern shore of Dornoch 
Firth, 2 5§ m N E of Dingwall by the Highland Railway The 
name, of which the lene, Payne and Ihane arc older forms, is 
derived from the Icelandic thing, “ assembly ” or “ court ” 
Among the principal buildings are the town hall, court house, 
public hall, Easter Ross combination poorhouse, and the 
academy (opened in 1812) Ihe industries include distilling, 
the making of aerated waters, and woollen manufactures, and 
the town is important as a market and distributing centre 
The rainfall is one of the lowest m the kingdom Duthac 
(locally called Duthus) a saint of the nth century, is believed to 
have been a native, and the old ruined chapel near the station 
is supposed to h ive been his shrine I o the collegiate church 
of St Duthus a Decorated building, founded by James III in 
1471, James IV made several pilgrimages in penance for his 
father's death Ihe building was used as the parish church till 
1815, when It fell into disrepair, but it was restored between 
1871 and 1876 It has memuments to Patrick Hamilton, the 
martyr, and Thomas Hog (i 628-1 6c;2), the Scottish divine, for 
some tune a prisoner on the Bass Ihree and a half miles 
S E are the remains of the Early English abbey of Fearn, 
founded at Edderton in 1230 bv Farquhar, 1st carl of Ross, 
and transferred hither in 1338 The chancel, nave and two side 
chapels exist, and it still serves as the parish church Patrick 
Hamilton became titular abbot in 1517, and after his martyr- 
dom the abbey was added to the bishopric of Ross 
TAINE, HIPPOLYTE ADOLPHE (1828-1893), French critic 
and historian, the son of Jean Baptiste Tame, an attorney, was 
born at Vouziers on the 21st of April 1828 lie remained with 
his father until his eleventh } car, receivmg instruction from him, 
and attending at the same time a small school which was under 
the direction of M Pierson In 1839, owing to the serious illness 
of his father, he was sent to an ecclesiastical pension at Rcthel, 
where he remained eighteen months J B lame died on the 
8th of September 1840, leavmg a moderate competence to his 
widow, his two daughters, and his son In the spring of 1841 
Tame was sent to Pans, and entered as a boarder at the Institu- 
tion Mathe, where the pupils attended the classes of the College 
Bourbon Madame Tame followed her son to Pans Tame 
was not slow to distinguish himself at school When he was 
but fourteen years old he had already drawn up a systematic 
scheme of study, from which he never deviated He allowed 
himself twenty minutes’ plavtime in the afternoon and an hour’s 
music after dinner, the rest of the day was spent mwork In 1847, 
as icteran de rhetortque, he earned off six first prizes in the general 
competition, the prize of honour, and three accessits , he won 
all the first school prizes, the three science prizes, as well as two 
prizes for dissertation It was at the College Bourbon that he 
formed lifelong friendships with several of his schoolfellows 
who afterwards were to exercise a lasting influence upon him 
among these were Pr6vost-Paradol, for many years his most 
mtimate fnend , Planat, the future “ Marcel m ” of the Vie 
Paristenne , and Cornells de Witt, who introduced him to Guizot 
when the latter returned from England m 1846 
Public education was the career which seemed to lie open to 
Tame after his remarkable school successes In 1848 he ac- 
cordingly took both his baccalaureat degrees, m science and 
letters, and passed first into the ^fecole Normale , among his 
rivals, who passed in at the same time, were About, Sarcey, 
Libert, and Suckau Among those of Tame’s fellow-students 
who afterwards made a name m teaching, letters, journalism, 
the theatre and politics, &c , were Challemel-Lacour, Chassang, 
Aube, Perraud, Ferry, Weiss, Yung, Gaucher, Gr^rd, Prevost- 
Paradol and Levasseur Tame made his influence felt among 
them at once , he amazed everybody not only by his erudition, 
but by his indefatigable energy , and not only by his prodigious 
industry, but by his facility both m French and I^tin, m verse 
as well as m prose He devoured Plato, Aristotle, the Fathers of 
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the Church, and he analysed and classified all that he read He 
already knew English, and set himself to master German in 
order to read Hegel in the original IIis brief leisure was 
devoted to music I he teachers of his second and third years 
Deschanel, Gtruzez, Berger, Havet, Filon, Saisset and Simon, 
were unanimous m praising the nobility of his character, the 
vigour and the fertility of his mtcllect, the distinction of style 
with which his work was always stamped , they were equally 
unanimous in finding fault with his unmeasured taste for classi- 
fication, al'>straction and formula Ihe director of studies, 
M Vacherot, gauged his capacity at the end of his second > ear 
with prophetic insight He prophesied that Tame would be a 
great savant, adding that he was not of this world, and that 
Spinoza’s motto, “ Vivrc pour penser,” would also be his In 
the month of August 1851 he came forward as a candidate for 
the fellowship m philosophy (agr/gaiion de phtlosophe) in com- 
pany with his friends Suckau and Cambier Tame was declared 
to be admissible, together with five other candidates , but m 
the end only two candidates were admitted, his friend Suckau 
and Aube Ihis decision treated almost a scandal Tame’s 
reputation had already spread beyond the college Everybody 
had taken for granted that he would be admitted first 1 he fact 
was that his examiners sincerely considered his ideas to be 
absurd, his style and method of handling a subject dry and 
tiresome 

The Minister of Public Instruction, however, judged lame 
less severely, and appointed him provisionally to the chair of 
philosophy at the college of loulon on 6th October 1851 , but 
he never entered upon his duties, as he did not wish to be so 
far from his mother, and on 13th October he was transferred 
to Nevers as a substitute Iwo months later, on the 27th 
December, occurred the coup d^etat, after which every university 
professor was regarded with suspicion , many were suspended, 
others resigned Jn Fame’s opinion it was the duty of every 
man, after the plebiscite of the loth December, to accept the 
new state of affairs m silence , but the universities wc re not 
only asked for their submission, but also for their approbation 
At Nevers they were requested to sign a declaration expressing 
their gratitude towards the President of the Republic for the 
measures he had taken Tame was the only one to refuse his 
endors^ent He was at once marked down as a revolutionary, 
and in spite of his success as a teacher and of his populanty 
among his pupils, he was transferred on 29th March 1852 to the 
lycee of Poitiers as professor of rhetoric, with a sharp warning 
to be careful for the future Here, m spite of an abject com- 
pliance with the stringent rules imposed upon him, he remained 
m disfavour, and on 25th September 1852 he was appointed 
assistant professor of the sixth class at the lycee of Besan9on 
This time he could bear it no longer, and he applied for leave, 
which was readily granted him on 9th October 1852, and renewed 
every year till his decennial appointment came to an end It 
was in this painful year, during which Tame worked harder than 
ever, that the fellowship of philosophy was abolished As soon 
as Tame heard of this he at once began to prepare himself for 
the fellowship in letters, and to work hard at Latin and Greek 
themes On loth April 1852 a decree was published by which 
three years of preliminary study were necessary before a candi- 
date could compete for the fellowship, but by which a doctor’s 
degree in letters counted as two years Tame immediately 
set to work at his dissertations for the doctor’s degree , on the 
8th June (1852) they were finished, and 150 pages of French 
prose on the Sensations and a Latin essay were sent to Pans 
On the 15th July he was informed that the tendency of his Essay 
on the Sensations made it impossible for the Sorbonne to accept 
it, so for the moment he laid this work aside, and on ist August 
he began an essay on La Fontaine He then started for Pans, 
where an appointment which was equivalent to a suspension 
awaited him His university career was over, and he was 
obliged to devote himself to letters as a profession In a few 
months his two dissertations, De personis Platontcts and the 
essay on La Fontaine’s fables were finished, and on 30th May 
1853 he took his doctor’s degree This was the last act of his 
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university career ^ his life as a man of letters was now to 
begin 

No sooner had he deposited his dissertations at the Sorbonne 
than he began to write an essay on Livy for one of the com- 
petitions set by the Academy Here again the moral tendency 
of his work excited lively opposition, and after much discussion 
the competition was postponed till 1855 j lame toned down 
some of the censured passages, and the work was crowned by 
the Academy in 1855 The essay on Livy was published in 
1856 with the addition of a preface settmg forth determimst 
doctrines, much to the disgust of the Academy In the begmnmg 
of 1854 lame, after six years of unmterrupted efforts, broke 
down and was obliged to rest but he found a way of utilizing 
his enforced leisure , he let himself be read to, and for the first 
time his attention was attracted to the French Revolution , he 
acquired also a knowledge of physiology in following a course 
of medicine In 1854 he was ordered for his health to the 
Pyrenees, and Ilachette, the publisher, asked him to write a 
guide-book of the Pyrenees Tame’s book was a collection 
of vivid descriptions of nature, historical anecdotes, graphic 
sketches, satirical notes on the society which frequents watering- 
places, and underlying the whole book was a vem of stem 
philosophy , It was published in 1855 

The year 1854 was an important one in the life of Tame 
His enforced leisure, the necessity of mixing with his fellow- 
men, and of travellmg, tore him from his cloistered existence and 
brought him into more direct contact with reality His method 
of expounding philosophy underwent a change Instead of 
employmg the method of deduction, of startmg with the most 
abstract idea and following it step by step to its concrete realiza- 
tion, henceforward he starts from the concrete reality and pro- 
ceeds through a succession of facts until he arrives at the central 
idea His style also became vivid and full of colour , he shows 
that he is acutely sensible to the outward manifestations of 
things and depicts them m all their relief Simultaneously with 
this change m his works his life became less self-centred and 
solitary He lived with his mother in the Isle Samt-Louis, and 
now he once more associated with his old friends, Planat, Pre- 
vost-Paradol and About He made the acquaintance of Renan, 
and through Renan that of Samte-Beuve, and he renewed 
friendly relations with M Havet, who for three months had 
been his teacher at the Lcole Normale These years (1855-56) 
were Tame’s periods of greatest a( tivity and happiness in pro- 
duction On 1st February 1855 he published an article on I-a 
Bruy ere in the Revi 4 e de ^Instruction Fubhque In the same 
year he published seventeen articles m this review and twenty 
m 1856 on the most diverse subjects, ranging from Menander 
to Macaulay On ist August 1855 he published a short article 
in the Revue des Deux Mondes on Jean Reynaud On 3rd 
July 18^6 appeared his first article in the Debats on Saint-Simon, 
and from 1857 onwards he was a constant contributor to that 
journal But he was seeking a larger field On 17th January 
1856 his history of English literature was announced, and from 
14th January 1855 to 9th October 1856 he published in the 
Revue de V Instruction Publtque a scries of articles on the French 
philosophers of the 19th century, which appeared in a volume 
at the beginning of 1857 In this volume he energetically 
attacked the principles which underlie the philosophy of Victor 
Cousin and his school with an irony which amounts at times to 
irreverence The book closes with the sketch of a system in 
which the methods of the exact sciences are applied to psycho- 
logical and metaphysical research The work itself met with 
instantaneous success, and Tame became famous Up till that 
moment the only important articles on his work were an article 
by About on the Voyage aux PyrMeeSy^ and two articles by 
Guizot on his Ltvy ^ After the publication of Les Phtlosophes 
FranfatSy the articles of Samte-Beuve m the Momteur (gth and 
i6th March 1856), of Sherer^ in the Btblioth^que Umverselle 
(1858), and of Blanche in the Revue des Deux Mondes (ist April 
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1857) show that from this moment he had taken a place m the 
front rank of the new generation of men of letters Caro 
published an attack on Tame and Renan, called LTdee de 
Dieu dans une Jeune Ecole,” m the Revue Contemporaine of 
15th June 1857 Tame answered all attacks by publishing new 
books In 1858 appeared a volume of Essats de Critique et 
d*Htstotre , m i860 La Fontaine et ses Fables, and a second 
I edition of his Phtlosophes Frangats Durmg all this time he 
was persevering at his history of English literature up to the 
time of Byron It was from that moment that lame’s influence 
began to be felt , he was m constant intercourse with Renan, 
Samte-Beuve, Sherer, Gautier, Flaubert, Saint- Victor and the 
Goncourts, and gave up a little of his time to his friends and to 
the calls of society In 1862 Tame came forward as a candidate 
for the chair of literature at the Polytechnic School, but M de 
Lomi^nie was elected m his place 

The following year, however, in March, Marshal Randon, 
Minister of War, appointed him examiner in history and German 
to the military academy of Saint Cyr, and on 26th October 1864 
he succeeded Viollet-le-Duc as professor of the history of art 
and aesthetics at the Ecole des Beaux Arts Renan’s appointment 
at the ColRge de France and Tame’s candidature for the Poly- 
technic School had alarmed Mgr Dupanloup, who m 1863 issued 
an Averhssement a la Jeunesse et aux Peres de FamtlUy which 
consisted of a violent attack upon Tame, Renan and Littre 
Renan was suspended, and Fame’s appointment to Saint Cyr 
would have been cancelled but for the mtervention of the 
Princess Mathilde In December 1863 his Ihstoire de la LitUra- 
ture Anglaise was published, prefaced by an introduction in 
which Tame’s determimst views were developed m the most 
uncompromising fashion In 1864 Fame sent this work to the 
Academy to compete for the Prix Bordin M de Falloux and 
Mgr Dupanloup attacked 1 ame with violence , he was warmly 
defended by Guizot finally, after three days of discussion, it 
was decided that as the prize could not be awarded to lame, it 
should not be awarded at all This was the la:>t time Tame 
sought the suffrages of the Academy save as a candidate, m 
which quality he appeared once m 1874 and failed to be elected, 
M^zii res, Caro and Dumas being the nval candidates , and 
twice m 1878, when, after havmg failed m May, H Martin bemg 
chosen, he was at last elected in November m place of M, 
Lom^me In 1866 he received the Legion of Honour, and on 
the conclusion of his lectures in Oxford on Corneille and Racine, 
the University conferred upon him (1871) its degree of D C L 

The period from 1864 to 1870 was perhaps the happiest of 
Tame’s life He derived pleasure from his employment at the 
Beaux Arts and Saint Cyr, which left ample leisure for travel 
and research In 1864 he spent February’’ to Mav in Italy, which 
furnished him with several articles for the Revue des Deux Mondes 
from December 1864 to May 1866 In 1865 appeared La 
Philosophic de VArt, in 1867 U Idled dans VArt, follow cxi by 
essays on the philosophy of art in the Netherlands (i868), m 
Greece (1869), all of which short works were republished later 
(m 1880) as a work on the philosophy of art In 1865 he 
published his Nouveaux Essais de CrtHque et d^Histoire , from 
1863 to 1865 appeared m La Vie Parisienne the notes he had 
taken for the past two years on Pans and on French society 
under the sub-title of “ Vie et Opmions de Thomas Fr^eric 
Gramdorge,” published m a volume m 1867, the most personal 
of his books, and an epitome of his ideas In 1867 appeared a 
supplementary volume to his history of English literature, and 
m January 1870 his Th/orie de V Intelligence In 1868 he 
married Mademoiselle Denuelle, the daughter of a distinguished 
architect 

He had made a long stay in England in 1858, and had brought 
back copious notes, which, after a second journey m 1871, he 
published m 1872 under the title of Notts sur VAngleterre On 
28th June 1870 he started to visit Germany, but his journey 
was abruptly interrupted by the outbreak of the war , his 
project had to be abandoned, and lame, deeply shaken by the 
events of 1870, felt that it was the duty of every Frenchman to 
work solely in the interests of France On 9th October 1870 he 
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published an article on “ L’Opinion en Allemagne et les Con- 
dilions de la Paix,” and m 1871 a pamphlet on Le Suffrage 
Universel , and it was about this time also that the more or 
less vague ideas which he had entertained of writing on the 
French Revolution returned m a new and definite shape* He 
determined to trace in the Revolution of 1789 the reason of the 
political instability from which modem h ranee was suffering 
From the autumn of 1871 to the end of his life his great work* 
Les Ortgtnes de la France ContemporatnCj occupied all his time, 
and m 1884 he gave up his professorship in order to devote 
himself wholly to his task , but he succumbed before it was 
finished, dymg in Pans on 5th March 1803 In the portion of 
the work which remained to be finished lame had intended to 
draw a picture of French society and of the French family, 
and to trace the development of science m the 19th century 
He had also planned a complementary volume to lus Th^orte 
de V Intelligence y to be entitled Un Tratie de la Volonte 

The Ongmes de la France Contemporaine, Tame’s monu- 
mental achievement, stands apart from the rest of his work 
His object was to explam the existing constitution of France 
by studymg tlie more immediate causes of the present state of 
affairs — the last years of what is called the Ancten Regime, the 
Revolution and the begmnmg of the 19th century, to each of 
which several volumes were assigned He also had another 
object, although he was perhaps hardly conscious of it, which 
was to study man m one of his pathological crises , for Tame 
makes an investigation into human nature, and the historian 
checks and endorses the pessimism and misanthropy of Gram- 
dorge The problem which lame set himself was to mquire 
why the centralization of modem France is so great that all 
individual initiative is practically non-existent, and why the 
central power, whether it be m the hands of a man or of an 
assembly, is the sole and only power , also to expose the error 
underlymg two prevalent ideas — (i) That the Revolution 
destroyed absolutism and set up liberty , the Revolution, he 
points out, merely caused absolutism to change hands (2) That 
the Revolution destroyed liberty instead of establishing it, 
that France was less centralized before 1789 than after i8oo 
This also he shows to be untrue France was already a cen- 
tralized country before 1789, and grew rapidly more and more 
so from the time of Louis XIV onwards The Revolution 
merely gave it a new form 

The Ortgtnes differ from the rest of Tame’s work m that, 
although he applies to a period of history the method which he 
had already applied to literature and the arts, he is unable to 
approach his subject m the same spint , he loses his philosophic 
calm , he cannot help writing as a man and a Frenchman, and 
he lets his feelmgs have play , but what the work loses thus 
m impartiality it gams m life 

Tame was the philosopher of the epoch which succeeded the 
era of romanticism in France The romantic era had lasted 
from 1820 to 1850 It had been the result of a reaction against 
the classical school, or rather agamst the conventionality and 
lifeless rules of this senool m its decadence I he romantic 
school mtroduced the principle of individual liberty both as 
regards matter and style , it was a brilliant epoch, rich in men 
of genius and fruitful of beautiful work, but towards 1850 it 
had reached its declme, and a young generation, tired in turn of 
Its conventions, its hollow rhetoric, its pose of melancholy, arose, 
armed with new principles and fresh ideals Their ideal was 
truth , their watchword liberty , to get as near as possible to 
s<.ientific truth became their object lame was the mouthpiece 
of this period, or rather one of its most authoritative spokesmen 

Many attempts have been made to apply one of Tame’s 
favourite theories to himself, and to define his predominant 
and preponderant faculty Some cntics have held that it 
was the power of logic, a power which was at the same tune the 
source of his weakness and of his strength He had a passion 
for abstraction “ Every man and every book,” he said, “ can 
be summed up in three pages, and those three pages can be 
summed up in three lines” He considers everything as a 
mathematical problem, whether it be the universe or a work 


of art C’est beau comme un syllogisnie,” he said of a sonata 
of Beethoven fame’s theory of the universe, his doctrme, 
his method of writing criticism and history, his philosophical 
system, are all the result of this logical gift, this passion for 
reasoning, classification and abstraction But Tame’s imagina- 
tive quality was as remarkable as his power of logic , hence the 
most satisfactory definition of fame’s predominatmg faculty 
would be one which comprehended the two gifts M Lemaitrc 
gave us this definition when he called Tame a poete-logicien , 
M Bourget likewise when he spoke of Tame’s imagination 
phtlosopkiquey and M Barr^s when he said that Tame had the 
power of dramatizing abstractions For Tame was a poet as 
well as a logician , and it is possible that the portion of his work 
which is due to his poetic and imaginative gift may prove the 
most lastmg 

Tame’s doctrme consisted m an inexorable determinism, a 
negation of metaphysics , as a philosopher he was a positivist 
Enamoured as he was of the precise and the definite, the 
spiritualist philosophy in vogue in 1845 positively maddened 
him He returned to the philosophy of the i8th century, 
especially to Condillac and to the theory of transformed sensa- 
tion lame presented this philosophy m a vivid, vigorous 
and polemical form, and in concrete and coloured language 
which made his works more accessible, and consequently more 
influential, than those of Auguste Comte Hence to the men 
of i860 lame was the true representative of positivism 

Tame’s critical work is considerable , but all his works of 
criticism art works of history Hitherto history had been to 
cnticism as the frame is to the picture , Tame reversed the 
process, and studied literary personages merely as specimens 
and productions of a certam epoch He started with the axiom 
that the complete expression of a society is to be found m its 
literature, and that the wav to obtain an idea of a society is to 
study Its literature The great writer is not an isolated being , 
he is the result of a thousand causes , firstly, of his race , 
secondly of his environment , thirdl>, of the circumstances m 
which he was placed while his talents were developing Hence 
Race, Environment, lime— -these are the three things to be 
studied before the man is taken into consideration Tame 
completed this theory by another, that of the predominating 
facidty^th^ faculie maiiresse This consists m believing that 
every man, and especially every great man, is dominated by 
one faculty so strong as to subordinate all others to it, which 
IS the centre of the man’s activity and leads him into one 
particular channel It is this theory, obviously the result of 
his love of abstraction, which is the secret of Tame’s power and 
of his deficiencies He always looked for this salient quality, 
this particular channel, and when he had emee made up his 
mmd what it was, he massed up all the evidence which went 
to corroborate and to illustrate this one quality, and necessarily 
omitted all conflict mg evidences The result was an mclmation 
to lay stress on one side of a character or a question to the 
exclusion of all others 

Tame served science unfalteringly, without looking forward 
to any possible fruits or result In his work we find neither 
enthusiasm nor bitterness, neither hope nor yet despair , merely 
a hopeless resignation The study of mankind was lame’s 
incessant preoccupation, and he followed the method already 
described He made a searching mvestigation into humanity, 
and his verdict was one of unqualified condemnation In 
Thomas Gramdorge ” we see him aghast at the spectacle of 
man’s brutality and woman’s folly In man he sees the primeval 
savage, the gorilla, the carnivorous and lascivious animal, or 
else the maniac with diseased body and disordered mind, to whom 
health, either of mmd or body, is but an accident Tame is 
appalled by the hete humaine , and in all his works we are 
conscious, as in the case of Voltaire, of the terror with which 
the possibilities of human folly inspire him It may be doubted 
whether fame’s system, to which he attached so much import- 
ance, IS really the most lastmg part of his work, just as it may 
be doubted whether a sonata of Beethoven bears any resem- 
blance to a syllogism For Tame was an artist as well as a 
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logician, an artist who saw and depicted what he saw in vital 
and glowing language From the artist we get his essay on 
La Fontaine, his articles on Balzac and Racine, and the passages 
on Voltaire and Rousseau in the Ancten Regime Moreover, not 
only was 1 aine an artist who had not escaped from the mfluence 
of the romantic tradition, but he was by his very method and 
style a romanticist His emotions were deep if not violent, 
his vision at times almost lurid He sees everything in startlmg 
relief and sometimes in exaggerated outline, as did Balzac and 
Victor Hugo Hence his predilection for exuberance, strength 
and splendour , his love of vShakespeare, Titian and Rubens , 
his delight in bold, highly-coloured themes 

Tamers influence was great, and twofold On his own genera- 
tion It was considerable , during the epoch in which he lived, 
while a wave of pessimism was sweepmg over French literature, 
he was the high priest of the cult of misanthropy, in which even 
science was held to be but an idol, worthy of respect and de- 
votional service, but not of faith In its turn came the reaction 
against positivism and pessimism, and an attempt at spintual 
renascence Around a man so remarkable as Tame a school is 
certain to form itself , lame’s school, which was one of positivist 
doctrines, rigid systems and resigned hopelessness, was equally 
certain to produce at some time or another a school of determmed 
opponents to its doctrines and system If, therefore, the tone 
which pervades the works of Zola, Bourget and Maupassant 
can be immediately attnbuted to the influence we call Tame’s, 
it IS also the influence of Tame which is one of the ultimate 
causes of the protest embodied m the subsequent reaction 

(M Ba) 

Bibliography — The olficial life, H 7 atne, sa vte et sa correspond 
dance ^ was published m 3 vols m 1902-5 (Eng trans by Mrs R L 
Devonshire 1902-8) His friend M E Boutmy published an 
appreciative study of Tame’s philosophy in his Ta%ne Scherer, 
Laboulaye {V'XTV^ 1901) See also A Sorel Noiweaux essats d*htstoire 
ct de critique (IcSqS), Gabriel Moncxl.Les Matires de V histoir 
1894), l^niile Eaguet, Politique s nioralistes au XIX<^ si.cle (Pans, 
1900) , P Lacombe La p^vchologu dts tndividus et dcs soct^is chez 
lame (1906), P Neve La phtlosophie de Tame (1908), and 
t specially Victor (riraud Lssai sur Tame son ceuvre et son influence 
d apres des documnits inidiis (2nd ed , 1902), V Guaud, Btblto- 
graphic de Tatni^ (Pans 1902) A comprehensive list of books and 
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la httkirature fran aise de 1800 a 1900 (Pans, 1907) More recently, 
iaine’s historical work has been adversely cnticized especially by 
\ Aulard in lectures dehvtred at the Sorlxinne in 1905-6 and 1906-7 
{Tame hi^toricn de la revolution franraist 1907) devoted to destructive 
cnticism of fame’s work on the French Revolution 

TAIREN, or Dairen (Russian Dalny), a free port created by 
the Russian government and opened to foreign trade in 1901, 
situated on the Central Manchunan railway, and thus one of 
the Pacific termini of the Trans-Siberian railway It stands 
at the head of falien-wan Bay, on the east side of Liao-tung 
penmsula, in Manchuria, about 20 m N E of Port Arthur The 
harbour is roomy, easy of entrance, and free from ice all the 
year round The town is situated along the front of the harbour 
and occupies the slope leading up to the hills at the rear It is 
designed to accommodate 30,000 inhabitants and is separated 
from the Chinese quarter by a large natural park The climate 
lb temperate and healthy Tairen is provided with wharves 
to accommodate the largest ocean steamers, the wharves having 
a vertical face with 28 ft depth at low water The area of the 
port is 132 acres, and the inner harbour is protected by a stone 
and concrete breakwater 5950 ft long At an early period in 
the Russo-Japanese war (28th of May 1904), Dalny was occupied 
by the Japanese after slight resistance 

TAIT, ARCHIBALD CAMPBELL (1811-1882), Anglican 
divine, archbishop of Canterbury, was born at Edinburgh on 
the 2 1 St of December 1811 His parents were Presbyterians, 
but he early turned towards the Scottish Episcopal Church, and 
was confirmed m his first >ear at Oxford, havmg entered Balliol 
College m October 1830 as a Snell exhibitioner from the Uni- 
versity of Glasgow He won an open scholarship, took his 
degree with a first-class tn Itterts humamonbus (1833), 
became fellow and tutor of Balliol , he was also ordained deacon 
(1836) and priest (1838), and served the curacy of Baldon 


Rapid changes among the fellows found him at the age of 
twenty-six “ the senior and most responsible of the four Balliol 
tutors ” The experience gained during this penod stood him 
in good stead afterwards as a member of the first Oxford 
University Commission (1850-52) He never sympathized with 
the principles of the Tractarian movement, and on the appear- 
ance of 1 ract XC in 1841 he drafted the famous protest of the 
“Four lutors” against it, but this was his only important 
contribution to the controversy On the other hand, although 
his sympathies were on the whole with the liberal movement 
in the university, he never took a lead in the matter In 1842 
he became an undistinguished but useful successor to Arnold 
as headmaster of Rugby , and a serious illness in 1848, the first 
of many, led him to welcome the comparative leisure which 
followed upon his appointment to the deanery of Carlisle in 
1849 His life there, however, was one of no little activity, 
he served on the Univcrsitv Commission, he restored his 
cathedral, and did much excellent pastoral work There too he 
suffered the great sorrow of his life He had married Catharine 
Spooner at Rugby m 1843 , in the spring of 1856, within five 
weeks, five of their children were earned off by virulent scarlet 
fever Not long afterwards he was consecrated bishop of 
London on the 22nd of November 1856, as successor to C J 
Blomfield His translation to Canterbury in 1868 (he had refused 
the archbishopric of York in 1862) constituted a recognition of 
his work, but made no break m it His last years were inter- 
rupted by illness and saddened by the death in 1878 of his only 
son Craufurd, and of his wife 

If Blomfield had almost remodelled the idea of a bishop’s 
work, his successor surpassed him Tait had all Blomfield’s 
earnestness and his powers of work, with far wider interests 
Blomfield had given himself zealously to the work of church- 
building , Tait followed in his steps by inaugurating (1863) the 
Bishop of London’s Fund He devoted a very large part 
of his time at London in actual evangelistic work , and to the 
end his mterest in the pastoral side of the work of the clerg>^ 
was greater than anything else With his wife, he was instru- 
mental m organizing women’s work upon a sound basis, and he 
did not a little for the healthful regulation of Anglican sister- 
hoods dunng the formative penod m which this was particular! v 
necessary Nor was he less successful in the larger matters of 
administration and organization, i\hich brought into play his 
sound practical judgment and strong common-sense He was 
constant in his attendance m parliament, and spared no pams 
m pressing on measures of practical utility The modification 
of the terms of clencal subscnption (1865), the new lectionar}^ 
(1871), the Burials Act (1880) were largely owing to him , for 
all of them, and especially the last, he incurred much obloquy 
at the time The Royal Commissions on Ritual (1867) and on 
the Lcclesiastical Courts (1881) were due to him, and he took a 
large part m the deliberations of both Probably his successor 
(see Bfnson, E W ) vas brought into closer relations with the 
colonial churches than '1 ait was , but the health v development of 
the Lambeth Conferences on the lines of mutual counsel rather 
than of a hasty quasi-synodic action was largely due to him 

On the other hand, Tait was not successful m dealing with 
matters which called for the higher gifts of a ruler, and especially 
m his relations with (a) the liberal trend m modem thought, 
and (b) the Catholic revival (a) As regards the former, he was 
himself not a little in sympathv with it But although well- 
read, he was no scholar in the true sense, and had neither the 
knowledge to feel sure of Ins ground nor the theological insight 
to perceive the real point at issue His object in dealing with 
questions of faith, as in dealing with the ritual question, was 
pnmanlv a practical one he wished to secure peace, and 
obedience to the law as he saw it Consequently, after his 
sympathies had led him to express himself favourably towards 
some movement he frequentlv found himself compelled to draw 
back He expressed a qualified svmfiathy with some of the 
writers of Essays and Reme^vs, and then joined in the censure of 
it by the bishops (1861) The same kmd of apparent vacillation 
was found in his action in other cases , g , m the Colenso case 
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(1863), and in the controversy as to the use or disuse of the 
Athanasian symbol (1872) It was naturally and widely mis- 
understood Some who did not know him thought, or pre- 
tended to think, that he was a Socinian or a free-thinker I he 
world at large knew better , but even Temple warned him, m 
the case of Es:>ays and Remeivs, “ You will not keep fnends if 
you compel them to feel that m every crisis of life they must 
be on their guard against trusting you (b) As regards the 
second pomt, Tait was concerned with it durmg the whole of 
his episcopate, and above all on the side of ritual, on which it 
naturally came into most direct conflict with the recognized 
ecclesiastical practice of the day He had to deal with the 
St George*s-m-the-East riots in 1850, and the troubles at St 
Alban’s, Holbom, in their earlier stages (1867) , he took part 
as assessor in the Privy Council judgment in the Ridsdale case 
(1877) , was more closely concerned than any other bishop 
with the agitation agamst confession in 1858, and again m 1877 
His method throughout was the same he endeavoured to obtain 
a compliance to the law as declared by the courts , failmg this, 
he made the most earnest efforts to secure obedience to the 
ruling of the Ordmary for the sake of the peace of the Church , 
after this, he could do nothmg He did not perceive how much 
of reason the “ ritualists ” had on their side that they were 
fightmg for practices which, they contended, were covered by 
the letter of the rubric , and that, where rubnes were notoriously 
disregarded on all hands, it was not fair to proceed against one 
clabS of delinquent only In fact, if others were mclmed to 
ignore it altogether, Tait could hardly realize anythmg but the 
connexion between the English Church and the State From 
such a position there seemed to be no escape but m legislation 
for the deprivation of the recalcitrant clergy , and the Public 
Worship Regulation Act (1874) was the result For this lait 
was by no means responsible as a whole some of the provisions 
which proved most irksome were the result of amendments by 
Lord Shaftesbury which the bishops were unable to resist , 
and it must be borne m mind that the most disastrous results 
of the measure were not contemplated by those who were mstru- 
mcntal m passing it The results followed inevitably clergy 
were cited before a new tribunal, and not only deprived but 
impnsoned A widespread feeling of indignation spread not 
only among High Churchmen, but among many who cared little 
or nothing for the ntual practices mvolved , and it seemed 
impossible to foretell what the outcome would be But the 
aged archbishop was moved as much as anybody, and tried 
hard to mitigate such a state of thmgs At length, when the 
Rev A H Mackonochie was on the point of being deprived of 
his benefice of St Alban’s, Holborn, for contumacy, the arch- 
bishop, then on his deathbed at Addmgton, took steps which 
resulted in the carrying out of an exchange of benefices (which 
had already been projected), which removed him from the juris- 
diction of the court This proved to be the turnmg-point , 
and although the ritual difficulty by no means ceased, it was 
afterwards dealt with from a different point of view, and the 
Public Worship Regulation Act became practically obsolete 
The archbishop died on the 3rd of December (Advent Sunday), 
1882, leavmg a legacy of peace to the Church 

Tait was a Churchman by conviction , but although the work 
of his life was all done m England, he remamed a Scotsman to 
the end It was the opmion of some that he never really under- 
stood the historical position of the English Church and took 
no pams to learn John Tillotson, one of his predecessors in 
the archbishopric, was a favourite hero of his, and in some 
ways the two men resembled one another But Tait had none 
of Iillotson’s gentleness, and he rode roughshod over the 
obstacles in his way He cannot be called a great ecclesiastical 
statesman, but he administered his office well and was un- 
doubtedly one of the foremost public men of his day 

See R T Davidson and W Benham life of Archbishop Tait, 
2 vols (1891) , A C Tait, Catharine and Craufurd Tait (1880) 

(W E Co) 

TAIT, ARTHUR FITZWILLIAM (1819-1905), American 
artist, was bom near Liverpool, England, on the 5th of August 
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1819 He emigrated to the United States in 1850, and was 
identified with the art life of New York until his death In 
1858 he was elected to full membership in the National Academy 
of Design, New York He died at Yonkers, New York, on 
the 28th of April 1905 He painted barnyard fowls and wild 
birds as well as* sheep and deer, with great dextenty, and repro- 
ductions of his mmute panels of chickens had an enormous 
vogue 

TAIT, PETER GUTHRIE (1831-1901), Scottish physicist, 
was bom at Dalkeith on the 28th of April 1831 After attending 
the Academy at Edinburgh and spending a session at the 
University, he went up to Cambndge as a member of Peterhouse, 
and graduated as senior wrangler and first Smith’s prizeman 
in 1852 As a fellow and lecturer of his college he remained in 
Cambridge for two years longer, and then left to take up the 
professorship of mathematics at (Queen’s College, Belfast There 
he made the acquaintance of I homos Andrews, whom he joined 
m researches on the density of ozone and the action of the 
electric discharge on oxygen and other gases, and by whom he 
was introduced to Sir W R Hamilton and quaternions In 
i860 he was chosen to succeed his old master, J D Forbes, as 
professor of natural philosophy at Edinburgh, and this chair he 
occupied till within a few months of his death, which occurred 
on the 4th of July 1901, at Edinburgh The first scientific 
paper that appears under Tait’s name only was published in 
i860 His earliest work dealt mainly with mathematical 
subjects, and especially with quaternions {q ), of which he 
ma> be regarded as the leading exponent after their originator, 
Hamilton He was the author of two text-books on them — one 
an Elementary Treatise on Quaternions (1867), wntten with the 
advice of Hamilton, though not published till after his death, 
and the other an Introduction to Quaternions (1873), in which 
he was aided by Professor Philip Kelland (1808-1879), who 
had been one of his teachers at Edinburgh In addition, 
quaternions was one of the themes of his address as president 
of the mathematical section of the British Association in 1871 
But he also produced original work in mathematical and ex- 
perimental phvsics In 1864 he published a short paper on 
thermodynamics, and from that time his contributions to that 
and kmdred departments of science became frequent and 
important In 1871 he emphasized the significance and promise 
of the principle of the dissipation of energy In 1873 I^ok 
thermoelectricity for the subject of his discourse as Rede 
lecturer at Cambridge, and in the same year he presented the 
first sketch of his well-known thermoelectric diagram before the 
Royal Society of Edinburgh Two years later researches on 

Charcoal Vacua ” with J Dewar led him to sec the true 
dynamical explanation of the Crookes radiometer in the large- 
ness of the free path of the molecule of the highly rarefied air 
From 1879 to 1888 he was engaged on difficult experimental 
investigations, which began with an inquiry into the corrections 
required, owing to the great pressures to which the mstruments 
had been subjected, in the readings of the thermometers em- 
ployed by the Challenger ” expedition for observing deep-sea 
temperatures, and which were extended to include the com- 
pressibility of water, glass and mercury Between 1886 and 
1892 he published a series of papers on the foundations of the 
kmetic theory of gases, the fourth of which contained what was, 
according to Lord Kelvin, the first proof ever given of the 
Waterston-Maxwell theorem of the average equal partition of 
energy m a mixture of two different gases , and about the same 
time he earned out investigations into impact and its duration 
Many other mquines conducted by him might be mentioned, 
and some idea may be gained of his scientific activity from the 
fact that a selection only from his papers, published by the 
Cambndge University Press, fills three large volumes Ihis 
mass of work was done in the time he could spare from his 
professorial teaching in the university In addition, he was the 
author of a number of books and articles Of the former, 
the first, published in 1896, was on the dynamics of a particle , 
and afterwards there followed a number of concise treatises on 
thermodynamics, heat, light, properties of matter and dynamic^, 
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together with an admirably lucid volume of popular lectures on 
Recent Advances tn Physical Science With Lord Kelvm he 
collaborated in writmg the well-known Treatise on Natural 
Philosophy “ Thomson and Tait/’ as it is familiarly called 
(‘* T and T ” was the authors* own formula), was planned soon 
after Lord Kelvin became acquainted with Tait, on the latter*s 
appointment to his professorship in Edinburgh, and it was 
intended to be an all-comprehensive treatise on physical science, 
the foundations being laid in kinematics and dynamics, and the 
structure completed with the properties of matter, heat, light, 
electricity and magnetism But the literary partnership ceased 
m about eighteen years, when only the first portion of the plan 
had been completed, because each of the members felt he could 
work to better advantage separately than jointly The fnend- 
ship, however, endured for the twenty-three years which yet 
remained of Tait’s life 

Tait collaborated with Balfour Stewart in the Unseen Universe 
which was followed by Paradoxical Philosophy Among his articles 
may be mentioned those which he wrote for the ninth edition of 
this Encyclopaedia on Light Mechanics Quaternions, Radiation 
and Thermodynamics, besides the biographical notices of Hamilton 
and Clerk Maxwell 

TAJIK, or Parsiwan, a subject race of Afghanistan 
Underlying the predommant Pathan elements in the country, 
the Tajik (Tajak, or Tausik) represents the original Persian 
possessor of the soil, who still speaks his mother tongue and 
therefore calls himself Parsiwan There are pure Persians in 
Afghanistan, such as the Kizilbashes of Kabul and the Naoshir- 
wanis of Kharan , but the name Tajik ( = '* stranger’*) appears 
to be applied only to an admixture of original Arab aad Persian 
stock, who are the slaves of the community — hewers of wood 
and drawers of water Everywhere the Tajiks are the culti- 
vators in rural districts, and the shopkeepers and clerks in the 
towns They are a fine, athletic people, generally fair in 
complexion, and assimilate in aspect, in dress, and much in 
manners to the Afghans, but they are never nomadic The 
lajik is as much the slave of the Pathan m Afghanistan as is 
the Hindki (whose origin is similar) in the plains of the Indus 
Yet the Tajik population of the richly-cultivatcd districts north 
of Kabul proved themselves to be of good fighting material in 
the Afghan war of 1879-80, and the few Kizilbashes that are 
to be found in the Indian army are brave soldiers The 
number of the Tajiks in Afghanistan is estimated at 900,000 

The name itself originally occurs in the Palilavi writings and is 
cxplaine I to mean first the Arabs in general then their <lesccndants 
born m Persia and elsewhere out of Arabia and lastly the Persians 
in general and their descendants bom in Turkestan and elsewhere 
out of Persia Tajik thus came to be the collective name of all 
communities of Iranian stock and Persian speech where yer found in 
Central Asia These are co extensive with the former eastward and 
northward limits of the Persian empire , but, after the ascendancy 
of the Turki races they became the subject element in Turkestan 
Afghamstan, Bokhaia, Khiva, Kabhgaria, while still politically 
dominant in Badakshan, Wakhan, Darwaz, Kost and Karateghin 
In most of these places the Tajiks with the kindred Galchas, seem 
to form the bulk of the population, the distinction being that 
“Tajik” 13 applied rather to the settled and more civilized low- 
landers of mcxlern Persian speech, “ Galcha ” to the highlanders 
of berghana, Kohistan, Wakhan &c , who speak either archaic 
forms of Persian or dialects intermediate between the Iranian and 
Sanskritic branches of the Indo-Furopean linguistic family 

But, although mamly of Iranian stock, with light complexion and 
regular features, the Tajiks claim Arab descent, regaidmg the 
district about Bagdad as their pnmeval home, and consiaenng 
themselves the descendants of the \rabs who overran Central \sia 
in the first century of the Hejira At the same time, “it is evident 
that the inhabitants of the greater part of this region (Central Asia) 
must from an early period have come m contact with the successive 
waves of Turkish (Turki) and even Mongol population which broke 
over them , accordingly we find that, although the type is essentially 
Iranian, it has undergone a certain modification ” (Capt J M 
Trotter, Bokhara, p 169) The term Tajik must be distinguished 
from Sarte, the latter simply meaning “ trader or “ shopkeeper ” and 
being apphed indiscriminately to the settled as opposed to the 
nomad element, and especially to the urban populations of what- 
ever race, in Central Asia The Tajiks are known as TAts on the 
west side of the Caspian (Baku, Lenkoran, &c ) 

TAKHTSINGJI (1858-1896), Maharaja of Bhaunagar, a 
Rajput chief of the Gohel clan, and the ruler of a state m 


Kathiawar, was bom on the 6th of January 1858, and succeeded 
to the throne of Bhaunagar on the death of his father, Jaswant- 
smgji, m 1870 During his minority, which ended m 1878, he 
was educated at the Rajkot college and afterwards under an 
English officer, vhile the administration of the state was con- 
ducted jointly by Mr E H Percival, a member of the Indian 
Civil Service, and Azam Gowrishankar Yodeyshankar ( SI , 
one of the foremost native statesmen of India, who had served 
the state in various capacities since 1822 At the age of twenty 
Takhtsingji found himself the ruler of a territory nearlv 3000 
square miles m extent His first public act was to sanction a 
railway connecting his territory with one of the mam tmnk lines, 
which was the first enterprise of its kind on the part of a raja 
in western if not in all, India Ihe commerce and trade, and 
the economic and even social development of the state, which 
came in the wake of this railway, confirmed Takhtsingji in a 
policy of progressive administration, under which educational 
establishments, hospitals and dispensaries, trunk roads, bridges, 
handsome edifices and other public works grew apace In 1886 
he inaugurated a sy’stem of constitutional rule, by placing 
several departments m the hands of four members of a council 
of state under his own presidency This innovation, which 
had the warm support of the governor of Bombay, Lord Reay, 
provoked a virulent attack upon the chief, who brought his 
defamers to trial in the High Court of Bombay The punish- 
ment of the ringleaders broke up a system of blackmailing to 
which rajas used to be regularlv exposed, and the public spirit 
of Takhtsingji in freeing his brother chiefs from this evil was 
widely acknowledged throughout India, as well as by the British 
authontits In 1886 he was created 0 ( SI , and fivd \ears 
later hi$ hereditary title of thakore was raised to that of 
maharaj i In 1893 he took the occasion of the opening of the 
Imperial Institute by Queen Victoria to visit England in order 
to pay personal homage to the sovereign of the British Empire, 
on which occasion the Universitv of Cambridge conferred on 
him the degree of LL D He died m 1896 (M M Bh ) 

TAKIN, the Mishmi name of a remarkable hollow -homed 
ruminant {Budorcas iaxtcolor), the tvpical representative of 
which inhabits the Mishmi Hills, in the south-east corner of 
libet, immediately north of the Assam Valley, while a second 
form is found further east, in the Moupm district The takin, 
which may be compared in size to a Kerry cow, is a clumsily 
built brute with yellowish-brown hair and curiouslv curved 
horns, whuh recall those of the South African white-tailed gnu 
Its nearest relatives appear to be the serows of the outer 
Himalaya and the Malay^countries, which arc in manv respects 
intermediate between goats and antelopes, but it is not improl> 
ablv also related to the musk-ox (qv) As it lacks the thick 
woolly coat of the two Tibetan antelopes known as the chiru 
and the goa, there can be little doubt that it inhabits a country 
with a less severe climate than that of the Central Tibetan 
plateau, and it is probibl) a native of the more or less wooded 
districts of comparatively low elevation forming the outskirts 
of Tibet It IS remarkable for the shortness of the cannon- 
bones of the legs, m which it resembles the Rocky Mountain goat 
TAKLA MAKAN, the Central Asian desert which lies between 
the N foot of the Kiien-lun ranges and the wide curve of the 
Tarim river on the W , N , and E It appears to be naturally 
divisible into tvvo parts bv the nver Khotan-darya, and the 
name applied to the western part between that river and the 
Yarkand-darya (Tarim) is the desert of Takla Makan proper, 
while the part between the Khotan-darya and the line of the 
lower Tarim and the Cherchen-darya is knowm as the desert of 
Cherchen Ihe former is occupied almost entirely by sand- 
dunes Sand mountains range in altitude from 60 ft up to as 
much as 300 ft Ihe only breaks in this “ sea of sand-waves ’* 
are a few small patches of alluvial (la> Often tw^o distinct 
systems of dunes can be distinguished , one system, consisting 
of the larger concatenations, stretches from E to W , while 
the secondary or transverse dunes run from N to S or from 
N E to S W The steeper faces ot the dunes and of the dune- 
accumulations are for the most part turned towards the S, 
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the S W and the W , that is, invanably away from the direction 
of the prevailing winds , but in some parts the steep faces are 
those frontmg the E and the S In the desert of Cherchen, 
however, where the general height of the dunes in the N E is 
uniformly greater than m the desert of Takla Makan proper, 
reaching up to 350 ft , the configuration is complicated by the 
appearance of elongated expanses of level clay called baytrs, 
varying in size from half a mile to a dozen miles in length, 
barren and tinged with salme deposits m the middle, with scanty 
vegetation around, and lofty sand-dunes overhanging them on 
both sides These elliptical, cauldron-shaped basins all stretch 
from NE orENE toSW orWSW, and are arranged in 
long curving chains, the successive depressions being parted 
by/ transverse ndges of sand They owe their configuration m 
great part, perhaps entirely, to the prevailmg wind 

On perfectly level ground the dunes are crescentic in shape, have 
a steep face towards the W are highest in the centre and slope 
away in each direction towards the two horns or cusps of the crescent 
On tlie Nvindwird side they have a convev, spoon-shaped slope 
regularly formed but crumpled by tiny sand waves or npple-marks 

With regard to the large accumulations of sand (m the desert 
of Cherchen) we have ascertained the following laws — (i) In the 
N of the desert they turn their steep faces tov^ards the N W in 
the middle towards the W N W , and m the S towards the W and 
W S \V , (2) their eastern slopes ascend rather slowly towards 
their crests (I) on the other side their steep leewird faces go down 
sheer at an angle of 33®, or else m two or three steps , (4) their mass 
diminishes towards the S , (5) they are each built up of an innu- 
merable number of indiviclual dunes (6) although their relief is 
influenced by winds from other quarters than the predominant 
their mass is unaffected by them , (7) it is their var^nng breadths 
which give nse onginally to the thresholds and consequently to the 
formation of the bayirs^’ (Sven Hedm op cit 1 362) 

The bayirs become progressively rarer, less distinct, and 
smaller m size as one advances from E to W At the same 
tune the arrangement of the sand-dunes grows more and more 
irregular, and the dunes themselves plunge steeply down 
towards the W , the S , and the S W , and are drawn out towards 
the N N E and S S W , the N and S and the N W and S E 
In that part of the desert two systems of dunes are distinguish- 
able, intersecting or rather crossing over one another diagonally 
or at right angles In the extreme west, at Ordan-Padshah, 
between Kashgar and Yarkand, the dunes travel annually some 
13 ft towards the S E , not towards the S W Ihe principal 
cause of the difference between the arrangement of the sand- 
dunes in the desert of Cherchen and tfie arrangement of the 
sand-dunes m the desert of Takla Makan proper in the W 
IS the wind In the latter, winds from several quarters co- 
operate to mould the relief of the desert into capricious and 
changmg outlines , but in the E the wmd blows not only with 
greater regularity from one settled direction, the NE or 
E N E , but also with much greater violence Indeed, it is in 
the open Lop country, where the mountains, the Kuruk-tagh 
on the N , and the Astm-tagh on the S , are the nearest to each 
other, that the wind develops its greatest and most concentrated 
energy ^ In the E , where the sand waves are most exposed to 
the fiercest wmd, they form elongated waves, distinctly out- 
lined, corresponding to the breakers of the ocean They dis- 
seminate themselves westwards over the desert in ever- widening 
concentric circles The curving courses of the lanm and the 
Koncheh-darya are the only check upon the mvasion of the 
Takla Makan by the sand which is generated m the desert of 
Lop or further E and N m the mountains which girdle the 
desert of Gobi But the former nver is itself encroachmg upon 
the NE. margin of the desert, and pressing more and more 
towards the S W 

With regard to the origin of the stupendous masses of sand 
that fill the basin of the fanm K Bogdanovich considers them to 
consist for the most part of the disintegrated products of the fine- 
amed alluvial clays of the desert itself On the other hand 
N Potanin and V A Obruchev both seek for its origin in the 
hard rocks of the mountains which encircle the deserts , and in this 
view subject to certam modifications Sven Hedm is disposed to 
agree But he adds * that the masses of sand themselves are 
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derived from three separate sources, m part directly, in part in- 
directly — (i) the direct transportation by the wind of the products 
of disinteCTition from the adjacent mountains, whether sandstones 
or crystalline rocks (2) through the activity of the wmd operative 
amongst the arenaceous alluvia of the rivers and temporary lakes , 
(3) through the sand that was already present m the soil and which 
became exposed m rings more or less concentric m proportion as 
the former (Central Asian Mediterranean) sea dried up *’ Of these 
agencies the nver Tanm makes by companson much the smallest 
contnbution of disintegrated material to the volume of sand The 
area covered by sands m the desert of Takla Makan proper is esti- 
mated at nearly iibcxx) sq m and the area covered by them in 
the desert of Cherchen at nearly 143 sq m 

Vegetation and animal life are extremely scarce The former 
is practically confined to various steppe plants, kamtsh (reeds) 
tamarisks (almost invanably growing on root-mounds), and poplars 
The animals are hares, rats and one or two other rodents, foxes, and 
m a few places the wild camel 

The climate is one of extremes At Merket on the W verge of 
the desert of Takla Makan proper the mnters are cold, though the 
snowfall IS small while the summers are hot In the desert of 
Cherchen a temperature of - 22® F has been observed in the depth of 
winter, and there snow sometimes falls heavily During the sand 
storms which sweep over the region in spring, the thermometer 
drops as much as 1 0° or 1 2° F below zero On the other hand, a 
temperature as high is 86° has been rccoided m the end of April 
(c£ Gobi) It is only in winter that this appalling desert can be 
crossed with any degree of safety It is destitute of water but m 
winter it is possible to transport ice on the backs of camels Some- 
times for days together the desert is enveloped in an impenetrable 
dust-haze, which chokes and smothers every living creature In 
the second half of the i jth century Marco Polo left a vivid descrip- 
tion of this desert and related legends associated with it (see the 
edition of his travels in English by Sir H Yule ed IQ03) The 
fullest account by a mcKiem writer Is that given by Sven Hedm in 
his Setenitpe Results of a Journey %n Central Asia, 1899-1902 (Stock- 
holm vols 1 and n 1905-6) , see also his Through Asia (London, 
1898), vol 1 For archcieology see Turkestan (J T Be ) 

TALAING, more accurately called Mon, the name given to 
the remnant of the Peguan race, which for long strove with 
the Burmans for the ascendancy m what is now Burma In 
the middle of the i8th century the Peguans were masters of the 
country from the Gulf of Martaban to far to the north of 
Mandalay Now, however, the Taking population is practically 
confined to the Tcnasserim and Pegu divisions of Lower Burma, 
and even there it seems to be dying out According to the 
census of 1901 they numbered only 321,898 persons, of whom 
1 54,480' spoke the Talaing language The Takings are, histori- 
cally, the most important representatives m Burma of the MOn- 
Annam linguistic family, who have left tokens of their presence 
from the Khasia Hills in Assam to the Gulf of Siam The origin 
of the name Taking is disputed, but it is most commonly believed 
to be a term of reproach, meaning “ downtrodden,” given by 
the conquering Burmans The people call themselves Mons. 
They are lighter in complexion and more sturdily built than 
the Burmans and the face is rounder 

TALAR, the architectural term given to the throne of the 
Persian monarchs which is carved on the rock-cut tomb of 
Darius at Nakst m Rustan, near Persepolis, and above the portico 
which was copied from his palace 

TALAVERA DE LA REINA, a town of central Spam, in the 
province of Toledo , on the right bank of the river Tagus, and 
on the Madnd-C^ceres railway Pop (1900) 10,580 Takvera 
IS of great antiquity, the Caesobnga of the Romans* Portions 
of the triple wall which surrounded it remain standing, and the 
Arco de San Pedro is one of its Roman gates restored Among 
the ancient buildings are the Torres Albarranas, built by the 
Moors in the loth century, the Gothic collegiate church, and 
three secularized convents, one of which dates from the 14th 
century, but has twice been partially restored, and is now a 
factory The bridge of thirty-five arches across the Tagus 
dates from the 15th century Takvera “ of the queen ” was so 
named because, from the reign of Alphonso XL (1312-50), it 
was the property of the queens of Castile 

For the operations which culminated in the famous battle of 
Talavera, between the English and the French, and those which 
followed that engagement, see Peninsular War Sir Arthur 
Wellesley (afterwards Duke of Wellington) the British commander, 
acting m co-operation with laeutenant-General Cuesta’s Spanish 
army, took position on the 27th of July 1809 on the Upper Tagus 
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protected by his advanced guard His line, lacing due cast, ran 
north from the right bank of the nver to a ndge running parallel 
to the Tagus, beyond which ridge also parallel to the nver, lay the 
Sierra de Montalban Cuesta's men with their right Hank resting 
on the river held Talavera itself and the close country to the north- 
ward of it , Wellesley's right connected witff Cnesta’s left and his 
lint stretched away northwards to the ndge mentioned above 
The Sierra was not on the first day, occupied and even on the inner 
rid^e itself the division of General (afterwards Lord) Hill was from 
son^e misunderstanding very late m takmg up its position The 
\\ hole front was covert by a rivulet running from the ndge to the 
Idgus The battle was begun by the attack of two French divisions 
on the British advanced guard which retired into the main position 
with severe loss and in some disorder Marshal Victor's forces 
followed them up sharply and soon came upon Wellesley's hue of 
battle For some time the possession of the ndw (owing to the 
delay of Hill's Division) was doubtful, and Ru fane Donkin's brigade 
had a severe struggle, but m the end the amval of Hill’s troops 
secured this all-important point for the Allied left Meanwhile 
the Spaniards (though there was at first a temporary panic amongst 
them) and the right divisions of the British repulsed an attack in 
the plain, and the day closed with the armies facing each other 
along the rivulet and on the ndge The losses had been heavy on 
both sides Early on the 28th the battle was renewed by a ftinous 
attack on Hill's troops whose left was now prolonged to the Sierra 
bv the Allied cavalry and a division borrowed from Cuesta King 
Joseph Bonaparte and Jourd in his chief of stafi, who were present, 
vsere averse from fighting on this present ground wishing to wait 
for Soult, whom they expected to come in on Wellesley’s rear and 
it was only after long discussion that the king gave a reluctant assent 
to Victor’s plan of attack That Marshal's divisions once more 
tried to oust Hill from the ndge, and once more failed before the 
steady volleys of the British line and the charge of the cavalry 
posted in this quarter (though, owing perhaps to defective ground- 
scouting this nearly ended in disaster) At the same time General 
Sebastiani’s 4th corps, after a heavy bombardment assaulted the 
Allied centre in the plam Here the Bntish and Spanish battalions 
held their own firniK and a counter attack by General Mackenzie’s 
division hurled back the French in disorder Yet another attack 
followed these failures, and came very near to achieving a great 
success This time Lapisse's division of Victor's corps attacked 
the '\lUes' left centre, composed of the British Guards The French 
columns were again checked by the Bntish line but here the counter- 
stroke unlike Mackenzie's, was earned too far and the troops m 
the ardour of incautious pursuit were very severelv handled and 

{ lushed back to the position by the French reserves , when Wei 
esley decided the day by a counter attack with the 48th regiment, 
made with great intrepidity and steadiness The Guards with 
splendid discipline resumed their positions and eventually the 
I^rench with their leader Lapisse mortally wounded, fell back 
Fiilure all along the line and lieavy losses left Kmg Joseph no 
alternative but to retire towards Madrid The French lost 7268 men 
out of 46 138 present the Bntish 5363 out of 20641 , the Spanish 
losses M ere officially returned at 1 201 out of some 36,000 present 

TALBOT (Family^ Apart from its achievements, this is 
one of the few families in the English anstocracy which traces 
alike its descent and its surname from the Norman conquerors 
of England , and it may be said that there has hardly been a 
time during more than seven centuries m which the Talbots 
have not been of considerable account in public life Yet in 
some penods they appear rather as a potential mfluence, while 
at certain marked epochs they stand out among the most pro- 
minent actors in English history The name of Richard Talbot 
occurs in Domesday Book as the holder of nme hides of land m 
Bedfordshire under Walter Giffard There is no evidence that 
he came over to England with the Conqueror himself , and, 
as he did not hold of the kmg tn capite, it is clear that he was 
not a leader Talbot being a personal nickname and not derived 
from a place, those who bore it were not of necessity connected, 
and the early pedigree is obscure But a Geoffrey Talbot took 
part with the empre s Maud against King Stephen , and a 
Hugh Talbot held the castle of Plessis agamst Henry I for 
Hugh de Goumay, and afterwards became a monk at Beaubec 
m Normandy Richard Talbot, with whom the proved pedigree 
begins, obtained from Henry II on his accession the lordship 
of Linton in Herefordshire, and from Richard I the custody of 
Ludlow Castle , and his descendants for some generations 
appear to have been wardens of various castles on the borders 
of Wales, and intermarried with the great families of this region 
Under Edward II a Gilbert Talbot was head of the house, and 
invaded Scotland in the king’s company, but afterwards took 
part with Thomas of Lancaster against the fcmg He, however. 
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was pardoned, and obtamed from Edward III a confirmation 
of the grant of the manor of Lmton and other lands, being also 
summoned to parliament as a baron (1331) 

His son Richard, who had mamed a daughter and co-heiress 
of John Comyn of Badenoch, laid claim to certain lands in 
Scotland in her nght, and, when restramed from entermg that 
country by land (Edward III havmg then made an alliance 
with King David), he jomed in a successful expedition which 
invaded it by sea m the interests of Edward Baliol Three years 
later he was taken prisoner m Scotland, and redeemed for 
2000 marks, after which the kmg made him governor of Berwick 
He took part also in Edward’s wars against France, as did like- 
wise his son Gilbert, who succeeded him His wife had brought 
him the noble seat of Goodnch Castle on the Wye, and at this 
time the family possessed lands m the counties of Oxford, 
Gloucester, Hereford and Kent Gilbert’s son Richard added 
to this inheritance by marrying the heiress of Lord Strange of 
Blackmere, and himself became under Richard II one of the 
heirs of the earl of Pembroke, thus adding to his estates, lands 
m Berkshire, Wilts, Salop and Essex Another Gilbert Talbot, 
grandson of the last, claimed to carry the great spurs at the 
coronation of Henry V , and had a commission to receive the 
submission of Owen Glendower and his adherents He also 
distmguished himself in the invasion of Normandy He was 
twice mamed, his second wife being a Portuguese lady, but he 
left no male issue, and was succeeded by his brother John 
Hitherto the head of the house had borne the name of Lord 
Talbot , but this John, after obtaining by marriage the title of 
Lord Fumival, was for his distinguished actions created earl 
of Shrewsbury (see Shrewsbury, John Talbot, ist earl of) 
Besides his martial exploits, this John claims some attention 
for his family alliances His first wife Maud, a granddaughter 
of Thomas, Lord Fumival, brought him the castle of Sheffield 
as part of her inheritance, and he was accordingly summoned 
to parliament in the days of Henry IV as John lalbot of 
Hallamshire, otherwise Lord Fumivd, more than thuty years 
before he was made earl of Shrewsbury, 1 he property became a 
favourite residence of the family durmg the Tudor era , and, but 
for the death in 1616 of Gilbert, 7th earl of Shrewsbury, without 
male issue, Sheffield might have remamed much longer a centre 
of feudal magnificence rather than of commerce and manu- 
factures The second wife of John, earl of Slirewsbury, was 
Margaret, the eldest of three daughters of Richard Beauchamp, 
earl of Warwick, by that earl’s second wife, a daughter of 
Ihomas, Lord Berkeley By her he obtamed a third part of 
the Berkeley property , and, though she did not become the 
mother of a line of earls, her eldest son, John Talbot, was created 
Viscount Lisle, and it was he who fell along with his father at 
the disastrous battle of Chatillon m Gascony His son Thomas, 
who inherited the title of Viscount Lisle, was slam at the early 
age of twenty-two m a feudal contest with Lord Berkeley, ansmg 
out of a dispute as to the possession of Berkeley castle, on the 
20th of March 1470 , and the title was afterwards conferred on 
Edward Grey, the husband of one of his two sisters 
John, the second earl of Shrewsbury, was the ist earl’s son 
by his first wife He had been knighted at Leicester m 1426 
along with the mfant king Henry VI , had served m the wars 
of France, and been made chancellor of Ireland dunng his 
father’s lifetime, when he was only Lord Talbot Afterwards 
he was made lord high treasurer of England, and m 1459 was 
rewarded for his services to the house of Lancaster with a grant 
of 100 marks a year out of the lordship of Wakefield, forfeited 
by Richard, duke of York But next year he and his brother 
Chnstc^her were slam at the battle of Northampton, fighting 
m the cause of Henry VI His son John succeeded him, and 
then his grandson George, who fought for Henry VII at Stoke, 
and whom King Henry VIII sent as his lieutenant against the 
rebels in the Pilgrimage of Grace, But perhaps the thmg which 
most redounds to his credit is the humanity with which he 
received the fallai Gurdmal Wolsey into his house at Sheffield 
when he was on his way up to London as a state pnsoner 
Francis, the sth earl, took a leadmg part in the mvasions of 
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Scotland under Henry VIII and Edward VI , and was one of 
the two peers who alone opposed the bill for abolishing the 
pope’s jurisdiction under Elizabeth His son George, who 
succeed^, was the earl to whom the custody of Mary Stuart 
was committed, his task bemg rendered all the more difficult 
for him by the intrigues of his second wife, Bess of Hardwick, 
the builder of Chatsworth, who had married three husbands 
before her union with him Two sons of this last earl succeeded 
one another, and the title then devolved, for want of male issue, 
on the lined descendants of Sir Gilbert lalbot of Grafton in 
Worcestershire, third son of John, the 2nd earl But the old 
baronies of Idbot, Strange of Blackmere, and Fumival had 
passed away m 1616 to the daughters 01 the 7 th carl, of whom 
the youngest married Thomas (Howard) earl of Arundel, whose 
descendant, the duke of Norfolk, has the valuable Fumival 
estates The above Sir Gilbert h^ fought for Henry VII at 
Bosworth, where he was severely wounded, was knighted on 
the field, and was throughout one of the first Tudor’s most 
trusted councillors He fought also at Stoke against the m- 
surgents with Lambert Simnel, was made a knight banneret, 
governor of Calais, and lord chamberlain 
The 9th earl, George, descended from this Gilbert, died un- 
married, and his nephew, who followed, was succeeded by his 
grandson Francis, chiefly memorable for his unhappy fate 
His second wife, the ‘‘ wanton Shrewsbury ” of Pope, a daughter 
of the earl of Cardigan, was seduced bv the duke of Buckmgham, 
whom the outraged husband challenged to a duel The countess. 
It IS said, was present at the scene, and held Buckingham’s horse 
m the disguise of a page, saw her husband killed, and then 
clasped her lover m her arms, receivmg blood-stains upon her 
dress from the embrace Charles, the 12th earl, son of this | 
unfortunate nobleman, was raised by William III to the dignity 
of a duke, but as he left no son this title died along with him in 
1718, and the earldom of Shrewsbury devolved on his cousm 
Gilbert, a Roman Catholic pnest 
From this time the direct line of Sir Gilbert Talbot of Grafton 
began to fail A nephew three times succeeded to an uncle, 
and then the title devolved upon a cousm, who died unmarried 
m 1S56 On the death of this cousm the descent of the title 
was for a short time in dispute, and the lands were claimed for 
Lord Edmund Howard (now Talbot), an infant son of the duke 
of Norfolk, under the will of the last earl , but the courts 
decided that, under a private act obtained b> the duke of 
Shrewsbury shortly before his death, the title and bulk of the 
estates must go together, and the true successor to the earldom 
was found in Earl Talbot, the head of another line of the de- 
scendants of Sir Gilbert Talbot of Grafton, sprung from a second 
marriage of Sir Gilbert’s son. Sir John Talbot of Albnghton 
The head of this family m the begmning of the i8th century 
was a divine of some mark, William Talbot, who died bishop of 
Durham m 1730 His son Charles, who filled the office of lord 
chancellor, was created Baron Talbot of Hcnsol m Glamorgan- 
shire m 1733 , and his son William was advanced to the dignity 
of Earl Talbot m 1761, to which was added Ingestre^ the barony 
of Dynevor, with special remamder to his daughter, Lady Cecil 
Rice, m 1780 Then succeeded a nephew, who weis created 
Viscount and Earl Talbot, and assumed by royal licence the 
surname of Chetwynd before Talbot, from his mother 
All the titles just mentioned have been united m the line 
of the Earl Talbot who successfully claimed the Shrewsbury 
title as the i8th earl, the earldom of Shrewsbury (1442) bemg 
now the oldest existing that is not merged m a higher title 
The family seats (Alton lowers and Ingestre Hall) and the chief 
estates are in Staffordshire The old badge of the family was 
a “ talbot ” or running hound ( J Ga , J H R ) 

TALBOT, MARY ANNE (1778-1808), the British Amazon,” 
was bom in London on the 2nd of February 1778 She believed 
herself to be the illegitimate child of the ist Earl Talbot Early 
in her career she eloped, m the disguise of a boy, with a captam 
In 1792 she was a drummer m Planders In the capture of 
Valenciennes her lover was killed , and Mary Anne deserted and 
became cabm boy on a French lugger, which she asserted was 


captured by the British, who transferred her to the Bmns* 
wick,” where she served as a powder monkey, bemg wounded 
m Lord Howe’s victory of the ist of June 1794 For this she 
later received a small pension When the wound healed she 
again went to sea, captured by the French, and imprisoned 
for a year and a half Her sex was not discovered until shortly 
afterwards she was seized by a pressgang She finally became 
a household servant to Robert Kirby, a London publisher, who 
included an account of her adventures in his Wonderful Museum 
(1804) and m Life and Surprising Adventures of Mary Anne 
Talbot (1809) She died on the 4th of February 1808 

TALBOT, WILUAM HENRY FOX (1800-1877), English dis- 
coverer in photography, was the only child of William Daven- 
port Talbot, of Lacock Abbey, Wilts, and of Lady Elizabeth 
Fox Strangways, daughter of the 2nd earl of Ilchestcr He 
was born on the nth of February iSoo, and was educated at 
Harrow and at Tnnity College, Cambridge, where he gained 
the Person prize in 1820, and graduated as twelfth wrangler in 
1821 From 1822 to 1872 he frequently communicated papers 
to the Royal Society, many of them on mathematical subjects 
At an early period he had begun his optical researches, which 
were to have such important results m connexion with photog- 
raphy To the Edinburgh Journal of Science m 1826 he con- 
tributed a paper on “ Some Experiments on Coloured Flame ” , 
to the Quarterly Journal of Science in 1827 a paper on “ Mono- 
chromatic Light ” , and to the Philosophical Magazine a number 
of papers on chemical subjects, including one on Chemical 
Changes of Colour ” Before L J M Daguerre exhibited m 
1839 pictures taken by the sun, Talbot had obtained similar 
success, and as soon as Daguene’s discoveries became known 
communicated the results of his experiments to the Royal 
Society In 1841 he made known his discovery of the calotypt 
or talbotype process, and after the discovt rv of the collodion 
process by Frederick Scott Archer in 1851 he devised a method 
of instantaneous photography For his discoveries, which are 
detailed in his Pencil of Nature (1844), he received m 1842 the 
Rumford medal of the Royal Society While engaged in his 
scientific researches he devoted much time to anhaeology 
He published Hermes, or Classical and Antiquarian ResearHies 
(1838^9), and Illustrations of the Antiquity of the Book of 
Genesis (1839) With Sir Henry Rawlinson and Dr Edward 
Hincks he shares the honour of having been one of the first 
decipherers of the cuneiform inscriptions of Nineveh He was 
also the author of English Etymologies (1846) He died at 
Lacock Abbey on the 17th of September 1877 

TALBOT OF HENSOL, CHARLES TALBOT, ist Baron (1685- 
1737), lord chancellor of England, was the eldest son of William 
Talbot, bishop of Durham, a descendant of the ist earl of 
Shrewsbury He was educated at Eton and Oriel College, Oxford, 
and became a fellow of All Souls College in 1704 He was called 
to the bar in 1711, and m 1717 was appointed solicitor-general 
to the prince of Wales Having been elected a member of the 
House of Commons in 1720, he became solicitor-general in 1726, 
and in 1733 he was made lord chancellor and raised to the peerage 
with the title of Baron Talbot of HensoL Talbot proved himself 
an equity judge of exceptional capacity and of the highest 
character dunng the three years of his occupancy of the Wool- 
sack, He died on the 14th of February 1737 Among his 
contemporaries Talbot enjoyed the reputation of a wit , he 
was a patron of the poet Thomson, who in The Seasons com- 
memorated a son of his to whom he acted as tutor , and Butler 
dedicated his famous Analogy to the lord chancellor The title 
assumed by Talbot was derived from Hensol m Glamorganshire, 
which came to him through his wife 

See Lord Campbell Lives of the Lord Chancellors and Keepers of 
the (^eat Seal (8 vols London, 1845-69) , Edward Foss, The Judges 
of England (9 vols London, 1848-64) , Lord Hervey, Memoirs of 
the Reign of George II (2 vols London, 1848) , G E C, Complete 
Peerage vol vii (London, 1896) 

TALC, a mmeral which m its compact forms is known as 
steatite, or soapstone. It was probably the fiayv^is Xldoq 
of Theophrastus, desenbed as a stone of silvery lustre, easily 
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cut The word talc, sometimes written talk, is said to come 
from the Arabic talq, and not to be connected, as has been 
fancifully suggested, with the Swedish talja, “ to cut ” Talc 
and mica were confused by the older writers, and even at the 
present day mica is sometimes known in trade as talc , whilst 
the term was formerly applied also to foliated gypsum 

Talc IS found occasionally m small hexagonal and rhombic 
plates, with perfect basal cleavage, and they are supposed 
to be monoclmic Talc often occurs in foliated masses, 
sometimes with a curved surface readily separating into 
thin very flexible, non-elastic laminae The plates give 
a six-rayed percussion-figure Talc has a hardness of only 
about I, and a specific gravity of from 2 6 to 2 8 Its extreme 
softness and its greasy feel are characteristic The lustre on 
the cleavage face is pearly, or sometimes silvery, and one of the 
old names of the mineral was stella terrae, while German writers 
sometimes called it Katzensilber The colour is white, grey, 
yellow or frequently green The mineral has strong bire- 
fringence and a small optic axial angle 

Talc IS a magnesium silicate H^MgjSqOig It is generally 
regarded as a hydrous silicate, but the water is expelled only 
at a very strong heat, and may therefore be regarded as basic 
By the action of heat the hardness of the mmeral is greatly 
increased Pseudomorphs are known after actmohte, pyr- 
oxene, &c , and the mmeral has probably been generally formed 
by the alteration of fcrro-magnesian silicates Talc occurs chiefly 
m crystalline schists, usually associated with chlorite, serpentine 
and dolomite Fine examples of apple-green colour are found 
at Mount Greiner, in the Zillerthal, Tirol Talc-schist is a 
foliated rock composed chiefly of talc, generally associated 
with quartz and felspar , but all soapy schists are not neces- 
sarily talcose The pearly micaceous constituent of the Alpme 
protogme is a muscovite 

The “ steatites ” of Pliny was a stone resemblmg fat, but other- 
wise undesenbed Being easily cut, steatite has always been a 
favourite material with the carver it was used for Egyptian 
scarabs and other amulets, which were usually coated with a 
blue vitreous glaze , and it was employed for Assyrian cylinder- 
seals and for other ancient signets By the Chinese steatite is 
largely used for ornamental carvings, but many of their “ soap- 
stone figures are wrought in a compact pyrophyllite (<7v), 
which IS essentially different from talc The name agalmatolite 
IS often applied to the material of these figures, and was sug 
gested by M H. Klaproth from the Greek ayaA/xa, ** an image 
Pagodite IS an old name for Chinese figure-stone Ancient 
steatite carvings arc found among the rums of Rhodesia 

Steatite is usually a white, grey, greenish or brown substance, 
occurring in veins or nodular masses or in lenticular bedded 
deposits Pseudomorphs after quartz and dolomite occur 
near Wunsiedel m Bavaria In some caises it is a product of 
the alteration of pyroxemc rocks, and the commercial mmeral 
may be very impure The ease with which steatite may be 
worked, coupled with its power of resisting heat, has led 
to its employment for vessels for household use, whence it is 
called ** potstone ” — the lapts oUans of old writers Among the 
uses of steatite may be mentioned its employment, espeaally m 
America, for sinks, stoves, firebricks, foot-warmers, tips for gas- 
burners and electric switchboards when ground it is used as a 
filler for papier, for leather-dressmg, for covering steam-pipies, as 
an ingredient m soap, for toilet-powder, for certain pamts and as 
a lubncant A fine granular steatite is used by tailors for mark- 
ing cloth under the name of “ French chalk ” or Spanish chalk ” 
Slate pencils are made of steatite and pyrophylhte , and m Burma 
steatite pencils are used for writing on black piapcr. In the 
oxyhydrogen flame, steatite has been fused and drawn out into 
threads, like quartz-fibres 

Steatite and talc-schists are widely distributed, and have occasion- 
ally been usecl as building stones When first raise<i the stone is 
soft but hardens on exposure Soapstone fiom Gudbranchdal is 
used m the cathedral of Trondhjem m Norway Veins of steatite 
occur in the serpentine of the Lizard distnct in Cornwall and the 
mineral was usm under the name of soap rock in the manufac- 
ture of the old Worcester porcelain Among localities of steatite 
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in the British Isles mention may be made of Crohy Head and 
Gartan near Letterkenny in co Donegal Ireland , the Shetland isles, 
the Hebndes (Hams) and Shmess in Sutherland In North America 
the distnbution of the mineral is very extensive localities of 
economic importance are near Gouverneur and elsewhere in St 
Lawrence co., New York , at Francestown in New Hampshire , 
Stockbndge, Windsor co , Vermont , Lynnfield Massachusetts , 
near Lafayette Pcnnyslvania Albemarle, Amelia Buckingham 
Fairfax and Fluvanna cos Virginia , Cherokee Moore and Swain 
cos , North Carolina , and in Murray co , Georgia 

A fibrous steatite from New York state used m the manufacture 
of paper is known as agalite FcnssLliente is a wax-like talcose 
substance passing into serpentine from St Lawrence co New 
York, named by E Emmons 111 1837 ifter S Van Rensselaer, of 
Albany N Y Beaconite is an asbestiform talc from Michigan 
named by L W Hubbard The term pyrallolite was given by Nils 
G Nordenskiold to a mmeral from Finland wluch spears to be 
talc pseudomorphous after pyroxene Talcoid was K F Naurnann's 
name for a white lamellar mineral from near Pressnitz m Bohemia 
A blue earthy mmeral from near Silver City New Mexico known 
locally as “ native ultrarnanne," is a magnesium sihcate 

See Talc and Soapstone ” in vol 11 of Mineral Resources of the 
V S (Washington 19^) and J H Pratt “ Economic Papers ” No 3 
ofGeol Surv of N Carolina (1900), alsoE W Parker in ic)th Report 
of U S Geol Surv (1808), C H Smyth junior The Fibrous Talc 
Industry of St Lawrence Co , N Y in ‘ Mmeral Industry,’ vol ix , 
for 1900, and G P Memll’s Non-tmtallic Minerals (New York 

1904) (F R *) 

TALCA, a province of Chile, bounded N by Curico, E by 
Argentina, S by Linares and Maule, and W by the Pacific 
Area 3840 sq m Pop (1895) 128,961 In the E the Andean 
slopes cover a considerable part of its territory , and m the W 
another large area is covered by the coast range Between 
these IS the central valley of Chile in whiGi the population and 
industries of the province are chiefly concentrated The 
mountainous parts are well wooded The mtermediate plam, 
which IS rolling and slopes gently to the S , is fertile and devoted 
to wheat and stock Ihe capital of the provmce is Talc a (pop 
1895, 33,232 , 1902 estimated 42,766), on the Rio Claro, a 
tributary of the Maule, 156 m by rail S of Santiago It is 
one of the most important provincial towns and commercial 
centres of central Chile There are woollen factories, especially 
for the universally worn poncho ” Talca has railwav con- 
nexion with Santiago on the N , with Conccpcidn on the S , 
and with Constitucidn at the mouth of the ^laule 
TALCAHUANO, or Talcagoano, a seaport of the provmce 
of Conccpcidn, Chile, on the bay of Concepcion, 8 m N \V of 
the city and port of that name Pop (1895) 1 (1902, 

estimated) 13,499 It is sheltered by the island of Quinquma 
It has the best harbour on the Pacific coast of South America, 
and IS one of the most important ports of southern Chile, bemg 
connected by rail with Concepcion, Santiago and southern 
Chile Its foreign trade is large and steadily increasing The 
Chilean government has established its chief naval depot here 
TALE (0 Eng talu, number, account, story, the word is 
common to many Teutonic languages , cf Ger Zahl, number, 
Erzahlungj narrative, Du tadly speech, language), a general 
term, m the usual acceptance of the word, for fictitious narra- 
tives, long or short, ancient or modern (see Novel) In this 
article “ tale is used in a stricter sense, as equivalent to the 
German “ Volks-marchcn or the French “ conte populaire 
Thus understood, popular tales mean the stones handed down 
by oral tradition from an unknown antiquity, among savage 
and civilized peoples So understood, popular tales are a subject 
in mythology, and indeed in the general study of the de\eloi> 
ment of man, of which the full interest and importance was long 
unrecognized Popular tales won their way into literature, 
It is true, at a very distant period The Homeric cpits, especially 
the Odyssey^ contain adventures (those for example, of the 
Cyclops and the husband who returns in disguise) which are 
manifestly parts of the general human stock of popular narrative 
Other examples are found m the Rtgveda, and in the myths which 
were handled by the Greek dramatists Collections of popular 
tales, more or less subjected to conscious literary treatment, 
are found in Sanskrit, as in the work of Somadtva, whose Kaihn 
Sant Sogara, or “ Ocean of the Streams of Story,” has been 
translated by Mr Tawney (Calcutta, 1880) The Thousand 
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AND One Nights { qv ) are full of popular tales, and popular 
tales are the staple of the medieval Gesta Roinanoruin, and of 
the collections of Straparola and other Italian conteurs In 
all these and similar gatherings the story, long circulated from 
mouth to mouth among the people, is handled with conscious 
art, and little but the general outline of plot and character of 
incident can be regarded as original In the Iltstotres ou Contes 
du Temps Passe of Perrault (Elzevir, Amsterdam, 1697 , the 
Pansian edition is of the same date) we have one of the earliest 
gatherings of tales which were taken down in their nursery 
shape as they were told by nurses to children This at least 
seems probable, though M Alfred Maury thinks Perrault drew 
from literary sources Perrault attributed the composition to 
his son, P Darmancour, at that time a child, and this pretext 
enabled him to give his stones in a simple and almost popular 
guise It seems that popular tales m many cases probably owe 
their ongin to the desire of enforcing a moral or practical lesson 
It appears that their irrational and “ infantile ” character — 
“ ddpourvuts de raison ” — is derived from their ongm, if not 
actually among children, at least among childlike peoples, who 
have not arrived at “ raison,” that is, at the scientific and 
modern conception of the world and of the nature of man 
Ihe success of Perrault^s popular tales brought the genre 
into literary fashion, and the Comtesse d’Aulnoy invented, or 
m some cases adapted, “contes,” which still retain a great 
popularity But the precise and scientific collection of tales 
from the lips of the people is not much earlier than our century 
The chief impulse to the study was given by the brothers Grimm 
The first edition of their Kinder- und Haus-Marchen was 
published in 1812 The English reader will find a veiy^ con- 
siderable bibliography of popular tales, as known to the Gnmms, 
in Mrs Alfred Hunt’s translation, Gnmm's Household Tales, 
with Notes (London, 1884) “ How unique w'as our collection 

when it first appeared,” they exclaim, and now merely to 
enumerate the books of such traditions would occupy much 
space In addition to the marchen of Indo-European peoples, 
the Gnmms became acquainted with some Malay stones, some 
narratives of Bechuanas, Negroes, American Indians, and 
Finnish, Esthonian, and Magyar stones Thus the Grimms* 
knowledge of non-European marchen was extremely slight 
It enabled them, however, to observe the increase of refinement 
“ in proportion as gentler and more humane manners develop 
themselves,” the monstrosities of Finnish and Red-Indian 
fancy gradually fading in the narratives of Germans and Italians 
The Gnmms notice that the evolution of popular narrative 
resembles the evolution of the art of sculpture, from the South- 
Sea idol to the fneze of the Parthenon, “ from the strongly 
marked, thin, even ugly, but highly expressive forms of its 
earliest stages to those which possess external beauty of mould ” 
Smee the Grimms’ time our knowledge of the popular tales of 
non-European races has been greatly enriched We possess 
numbers of North- Amencan, Brazilian, Zulu, Swahili, Eskimo, 
Samoan, Maon, Kaffir, Malagasy, Bushman, North African, 
Fiort, New Caledonian, and even Australian marchen, and can 
study them in comparison with the stories of Hesse, of the West 
Highlands of Scotland, of Scandinavia 
While the popular romances of races of all colours must be 
exammed together, another element in this subject is not less 
important It had probably been often observed before, as by 
Lord Fountamhall (1670), but the fact was brought out most 
\ ividly by J G von Hahn {Gnechtsche und alhanemche Marchen, 
Leipzig, 1864), that the popular tales of European races turn 
on the same incidents, and display the same succession of 
situations, the same characters, and the same plots, as are 
familiar in the ancient epic literature of Greece, India, Germany 
and Scandinavia The epics are either fully-developed mkrehen 
evolved by the literary genius of poets and saga-men, or the 
marchen are degenerate and broken-down memories of the 
epics and sagas, or perhaps there ma> be examples of both 
processes The second view, — ^namely, that the popular tales 
are, so to speak, the scatter^ grains of gold of which the epic 
B the ongmal “ pocket ” or “ placer,” — the belief that the 


marchen are the detritus of the saga, — was for a Jong time 
prevalent But a vanety of arguments enforce the opposite 
conclusion, namely, that the marchen are essentially earlier in 
character than the epic, the final form to which they have been 
wrought by the genius of Homer or of some other remote yet 
cultivated poet If this view be accepted, the evolution of 
marchen and of certam myths has passed through the following 
stages — 

(1) Ihe popular tale, as current among the uncultivated 
peoples, such as Iroquois, Zulus, Bushmen, Samoans, Eskimo, 
and Samoyedes This tale will reflect the mental condition of 
rude peoples, and will be full of monstrous and miraculous events, 
with an absence of reason proper, as Perrault says, “ k ceux qui 
n’en ont pas encore ’* At the same time the tale will veiy^ 
probably enforce some moral or practical lesson, often the 
sanction of a taboo, and may even appear to have been invented 
with this very purpose, for man is everywhere impressed with 
the importance of conduct 

(2) The same tale— or rather a senes of incidents and a plot 
essentially the same — as it is discovered surviving in the oral 
traditions of the illiterate peasantry of European races Among 
them the monstrous element, the ferocity of manners observed 
m the first stage, will be somewhat modified, but will be found 
most notable among the Slavonic tribes Nowhere, even in 
German and Scottish marchen, is it extinct, cannibalism and 
cruel torture being favourite incidents 

(3) The same plots and incidents as they exist in the heroic 
epics and poetry of the cultivated races, such as the Homeric 
epics, the Greek tragedies, the Cyclic poets, the Kalewala of the 
Finns, certam hymns of the Rigveda, certain legends of the 
Brahmanas, the story of the Volsungs, — in these a local and 
almost historical character is given by the introduction of names 
of known places, and the adventures are attributed to national 
heroes, — Odysseus, Oedipus, Sigurd, Wainamoinen, Jason, 
Pururavas, and others The whok tone and manners are 
nobler and more refined in proportion as the literary workman- 
ship is more elaborate 

This theory of tlie origin of popular tales in the fancy of 
peoples in the savage condition (see Mythology), of their 
survivaji^as marchen among the peasantry of Indo-European and 
other civilized races, and of their transfiguration into epics, 
could only be worked out after the discovery that savage and 
civilized popular tales are full of close resemblances These 
resemblances, when only known to exist among Indo-European 
peoples, were explained as part of a common Aryan inheritance, 
and as the result of a malady of language This system, when 
applied to myths in general, has already been examined (see 
Mythology) According to another view, marchen every- 
where resemble each other because they all arose in India, 
and have thence been borrowed and transmitted For this 
theory consult Benfey’s Panchatantra and M Cosquin’s Conte<; 
de Lorraine (Pans. 1886) In opposition to the Aryan theory, 
and the theory 01 borrowing from India, the system which is 
here advocated regards popular tales as kaleidoscopic arrange- 
ments of comparatively few situations and incidents, which 
again are naturally devised by the early fancy Among these 
incidents may be mentioned, first, kinship and intermarriage 
between man and the lower animals and even inorganic pheno- 
mena Thus a girl is wooed by a frog, pumpkin, goat, bear, 
or elephant, in Zulu, Scotch, Walachian, Eskimo, Ojibway, and 
German mkrehen This incident is based on the lack of a sense 
of difference between man and the things in the world which 
IS prevalent among savages (see Mythology) Other incidents 
familiar in our nursery tales (such as ** Cinderella ” and ” Puss 
m Boots ”) turn on the eaiiy belief in metamorphosis, in magic, 
in friendly or protecting animals (totems or beast manitous) 
Others depend on the early prevalence of cannibalism (compare 
Gnmm, 47, “ The Juniper Tree ”) This recurs in the mad song 
of Gretchen m Faust, concerning which a distinguished student 
writes, ” This ghost of a ballad or rhyme is my earliest remem- 
brance, as crooned by an old East-Lothian nurse ” (Compare 
Chambers’s Popular Rhymes of Scotland, 1870, p 49 ) The 
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same legend occurs among the Bechuanas, and is published by 
Casalis Yet another incident springs from the taboo on certain 
actions between husband and wife, producing the story of 
Cupid and Psyche (see Lang’s Custom and Myth, 1884, p 64) 
Once more, the custom which makes the youngest child the 
heir IS illustrated in the marchen of the success, despite the 
jealousy of the elders, of Cinderella, of the Zulu pnnce (Calla- 
way’s Tales from the Amazulu, pp 64, 65), and m countless other 
marchen In other cases, as in the world-wide marcher corre^ 
spondmg to the Jason epic, we seem m presence of an early 
romantic invention, — how diffused it is difficult to imagine 
Moral lessons, again, are inculcated by the numerous tales 
which turn on the duty of kindness, or on the impossibility of 
evading fate as announced in prophecy In opposition to the 
philological explanation of the story of Oedipus as a nature- 
myth, this theory of a collection of incidents illustrative of 
moral lessons is adm rably set forth in Prof Comparetti’s Edtpo 
e la Mitolo^ia Comparata (Pisa, 1867) 

On a general view, then, the stuff of popular tales is a certain 
number of incidents and a certam set of combmations of these 
incidents Their strange and irrational character is due to their 
remote ongin in the fancy of men in the savage condition , and 
their wide distribution is caused, partly perhaps by oral trans- 
mission from people to people, but more by the tendency of 
the early imagination to run every wheie in the same grooves 
The narratives, in the ages of heroic poetry, are elevated mto 
epic song, and in the middle ages they were even embodied m 
legends of the saints This view is maintained at greater 
length, and with numerous illustrations, in the introduction to 
Mrs Hunt’s translation of Grimm’s Kinder- und Haus-Marchen, 
and m Custom and Myth, already referred to 

For savage popular talcs see Theal’s Kaffir Folk Lore (2nd ed 
London 1886) , Calla wav’s Nursery Tales of the Amazulu (London. 
l80^ ) , Schoolcraft's Alfftc Researches Gill’s Myths anxd 7 ales of the 
South Pacific Petitot’s Tradt'tons I ndiennes (1886) , bhortland’s 
Maori Religion and Mythology (London 1882), the South African 
Folk Lore Record the Folk Lore Record (London, 1879-85 Malagasy 
stones), Rink's Tales and Tiaditions of the Eskimo, Bleek’s 
Hottentot Tales and Fables (London 1864) Castrdn’s Samoyedtsche 
Marchen Maspero’s Contes Egvptiens (from ancient Egyptian MSS ), 
and Leland’s Algonquin Legmds (London 1884) For European 
tales, the bibliographv m the translation of Grimm already referred 
to may be used ami the Macsonneuve collection Les I iftirafures 
populaires may be recommended The names of Liebrecht K6hler 
Dasent Ralston Nigra, Pitr6, Cosquin, Afanasief, Gaidoz S6billot 
ma\ serve as clues tlirough the enchanted forest of the nursery tales 
of Europt Miss Coxe’s Cinderella (Folk-T ore Society) is an excellent 
work on the subject as is Sidney Hartland’s Legend o* Perseus 
mainly concerned with myths of miraculous births For Australia 
set Mrs Langloh Parker’s Australian Legendary Tales (2 vols ) and 
Howitt’s Native Tribes of South-East Australia M Sebillot has 
edited French tales, and Mr Dennett has given Folk Lore of the Fiort 
There arc abundant materials and discussions in Frazer’s The 
Golden Uoui^h ( \ L ) 

TALENT (Lat Uxlentum^ adaptation of Gr rtiAarrov, balance, 
weight, from root raA-, to lift, as in rXyjvai, to bear, rdXasy 
enduring, cf Lat tollere, to lift, Skt tula, balance), the name 
of an ancient Greek unit of weight, the heaviest in use both for 
monetary purposes and for commodities (see Weights and 
Measures) The weight itself was origmally Babylonian, and 
derivatives were in use m Palestine, Syria and Egypt In 
medieval Latin and also in many Romanic languages the word 
was used figuratively, of will, inclination or desire, derived from 
the sense of balance, but the general figurative use for natural 
endowments or gifts, faculty, capacity or ability, is due to the 
parable of the talents m Matt xxv 
TALFOURD, SIR THOMAS NOON (1795-.1854), English 
judge and author, the son of a brewer in goal circumstances, 
was bom on the 26th of May 1795 at Reading (not, as is some- 
times stated, at Doxey, near Stafford) He received his early 
education at Hendon, and at the Reading grammar-school 
At the age of eighteen he was sent to London to study law under 
Joseph Chitty, the special pleader Early in 1821 he joined the 
Oxford circuit, having been called to the bar at the Middle 
Temple in the same year WTien, fourteen years later, he was 
created a serjeant-at-law, and when again he m 1849 succeeded 


Mr Justice Coltman as judge of the court of common pleas, he 
attamed these distinctions more perhaps for his laborious care 
m the conduct of cases than on account of any forensic brilliance 
At the general election in 1835 he was returned for Reading 
This seat he retained for close upon six years, and he was again 
returned m 1847 In the House of Commons he mtroduced 
an International Copyright Bill , his speech on this subject 
was considered the most telling made in the House dunng that 
session The bill met with strong opposition, but Talfourd 
had the satisfaction of seeing it pass mto law m 1842, albeit 
in a greatly modified form Dickens dedicated the Pickwick 
Papers to him 

In his early years in London Talfourd was dependent — m 
great measure, at least — upon his literary exertions* He 
was at this period on the staff of the London Magazine, and 
was an occasional contributor to the Edinburgh and Quarterly 
reviews, the New Monthly Magazine, and other periodicals , 
while, on joining the Oxford circuit, he acted as law reporter 
to The Times His legal writings on matters germane to 
literature are excellent expositions, animated by a lucid and 
telling, if not highly polished, style Among the best of these 
are his article “ On the Principle of Advocacy in the Practice 
of the Bar ” (m the J aw Magazine, January 1846) , his Proposed 
New Law of Copyright of the Highest Importance to Authors 
(1838) , Three Speeches delivered in the House of Commons in 
Favour of an Extension of Copyright (1840) , and his famous 
Speech for the Defendant in the Prosecution, the Queen v Moxon, 
for the Publication of Shelley^ s Poetical Works (1841) 

But Talfourd cannot be said to have gained any position 
among men of letters until the production of his tragedy Ion, 
which was privately pnnted m 1835, and produced in the follow- 
ing year at Covent Garden theatre The tragedy was also well 
received in America, and was reproduced at Sadler’s Wells m 
December 1861 This dramatic poem, its author’s masterpiece, 
turns upon the voluntary sacrifice of Ion, king of Argos, m 
response to the Delphic oracle, which had declared that only 
with the extinction of the reigning family could the prevailmg 
pestilence incurred hv the deeds of that family be removed 

Two years later, at the Haymarket theatre, The Athenian 
Captive was acted with moderate success In 1839 Glencoe, 
or the Fate of the Macdonalds, was privately pnnted, and in 
1840 It was produced at the Haymarket , but this home drama 
IS inferior to his two classic plays The Caslthan (1853) did not 
excite a tenth part of the interest called forth by Ion Before 
this he had produced various other prose writings, among them 
his “ History of Greek Literature,” m the Encyclopaedia Metro- 
pohtana Talfourd died m court dunng the performance of his 
judicial duties, at Stafford, on the 13th of March 1854 

In addition to the wTitmgs above-mentioned Talfourd was the 
author of The Letters of Charles Lamb with a Sketch of hts Life (1837) , 
Recollections of a First VtsU to the Alps (1841) , Vacation Rambles 
and Thoughts compnsing recollections of three Continental tours m 
the vacations of 1841, 1842 and 1843 (2 vols, 1844), and Final 
Memorials of Charles Lamb (1840-50) 

TALGARTH, a decayed market town in Breconshire, South 
Wales, situated on the Ennig near its junction with the Llynfi 
(a tnbutary of the Wye), with a station on the jomt Ime of the 
Gimbrian and Midland companies from Brecon to Three Cocks 
Junction (2 J m N N E , but in Talgarth parish) The popu- 
lation of the whole parish (which measures 12,294 acres) was 
1466 in 1901 The church of St Gwendoline, restored m 1873, 
IS m Perpendicular style, with an embattled tower restored in 
1898 The Baptists, Congregationalists and Calvinistic Metho- 
dists have each a chapel m the town, and there is also a Con- 
gregational church at Tredwestan, founded m 1662 About 
I m S W IS Trevccca, where Howel Hams, one of the founders 
of Welsh Methodism, was bom in 1713, and where in 1752 he 
established a communistic religious “ f imily ” of about a hundred 
persons , their representatives m 1842 handed over the propertv 
to the Welsh Calvmistic Methodist connexion, who m that year 
opened there a theological college, and m 1874 added to it a 
Hams memonal chapel In 1906 the college was removed 
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to Aberystwyth, and the buildings are now used by the Con- 
nexion as a preparatory school for ministerial students 
The fortified station of Dmas occupies the summit of a hill 
about 2i m S E of Talgarth, and commands the mountam pass 
to Crickhowell and the eastern part of the vale of Usk Its 
castle, built on the site of an earlier British fortress, was destroyed 
(according to Leland) by the inhabitants to prevent its falling 
into the hands of Glendower Ihe town was in the manor of 
English lalgarth, there bemg also a manor of Welsh Talgarth, 
in which Welsh laws prevailed 
TALIENWAN, an open bay or roadstead on the east side of 
the Liaotung peninsula, Manchuria It was leased to Russia by 
China in 1898 with the naval fortress of Port Arthur, from which 
It IS distant 40 m , the lease being transferred to Japan in 1905 
The Russian town of Dalny (now lairen) was built upon the 
west side of the ba> , known as Port Victoria Being icc-free all 
the year round, it has an advantage over Niuchwang, which is 
frozen up for four months in the year Niuchwang, however, 
lies much nearer to the great producing and consuming districts 
of Manchuria Tahenwan is in railway connexion with Niu- 
chwang and Peking and via the Siberian railway with Europe It 
was the rendezvous of the British fleet during the Anglo-China 
war of i 860 , whence the names Port Arthur and Port Victona 
TALIESSIN, the name of a late 6th century British bard, 
of whom practically nothing is known except the attribution 
to him of the collection of poems known as the Book of Taltesstn 
See the article Celt, § Literature y IV 
TALISMAN, a magical charm The word is often used as a 
term synonymous with amulet {q v ), but strictly should be 
applied to an manimate object which is supposed to possess 
a supernatural capacity of confemng benefits or powers, an 
amulet being that which protects or wards off evil (see 
Magic) The most common form which the talisman took 
m medieval or later times was that of a disk of metal or stone 
engraved with astrological figures, or with magical formulae, 
of which Abraxas (qv) and Abracadabra {qv) are the most 
familiar The word is derived through the Spanish from Arab 
itlsamdny plural of (tlsanty an adaptation of Gr T^Xfor/jux, pay- 
ment, outlay (from to accomplish), used in Late Gr of 

an mitiation or mystery and m Med Gr of a charm 
TALLADEGA, a city and the county-seat of lalladega county, 
Alabama, U S A , 35 m E of Birmingham- Pop (1900) 5056 
(2687 negroes), (1910) <5854 It is served by the Southern, 
the Louisville & Nashville and other railways Talladega is 
situated m the foothills of tne Blue Ridge, about 560 ft above 
sea level It is the seat of the Alabama Synodical College for 
Women (Presbyterian, 1903), of Talladega College (Congrega- 
tional, opened 1867 , chartered 1869 and 1889) for the higher 
education of negroes — the first college for negroes in the state, 
and of several mstitutions devoted to the tare of the deaf, 
dumb and blind Limestone and coal arc found m the 
vicinity Among the manufactures are cotton goods, cotton- 
seed oil, iron, hosiery, chemicals and fertilizers There are 
several mineral springs near the city, and the municipal water 
supply IS derived from a spnng in the city The electnc lighting 
and power plant is operated by water power on Jackson Shoals 
Talladega was originally an Indian village On the 9th of 
November 1813 it was the scene of a decisive victory of the 
whites and their Indian allies, 2000 strong, led by Gen Andrew 
Jackson, over 1000 “ Red Sticks,” or Creek Indians, who were 
hostile to the extension of white settlements in Indian territory 
TALLAGE (med Lat taUagiUMy Fr tailagey from late Lat 
talar Cy taleariy Fr tailleVy to cut, classical I^t talea, a cutting, 
slip , cf “ tally ** and the French taiUey ^ v ), a special tax m 
England paid by cities, boroughs and royal demesnes The 
word, variously interpreted as a part “ cut off ” from the 
property taxed, or as derived from the tally {q v ), first appears 
m the reign of Henry II as a synonym for the auxtltum hurgiy 
which was an occasional payment exacted by king and barons 
over and above the annual firtna hurgt from burgage tenants, 
since all boroughs after the Norman Conquest ciime to be re- 
garded as m some lord’s demesne Jhe tax displaced the 
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I Danegeld so far as the towns and demesne lands of the Crown 
j were concerned in the second half of the 12th century, and 
gradually the barons were deprived of the right of talkging their 
respective demesnes without royal authorization Ihe imposi- 
tion of tallage continued under the immediate successors of 
Henry II , the barons failed to secure its prohibition or even 
limitation at Runnymedc, and Henry III levied it frequently 
The amount to be paid was determmed durmg this time by 
officials of the exchequer in special fiscal circuits through 
separate negotiations with the various tax-paying communities, 
the towns usually raismg their quota by means of a capitation 
or poll tax Its imposition practically ceased by 1283 m favour 
of a general grant made m parliament, and the king’s retention 
of tallage seemed particularly unnecessary and illogical after 
burgesses were summoned to parliament The opinion used 
to be held that tallage was forbidden by the Confirmatio car- 
iaruniy but the Latm version of that document which bears the 
title De tallagto non concedendoy although cited as a statute in 
the preamble to the Petition of Right in 1627 and m a judicial 
decision of 1637, was merely a chronicler’s summary of the 
purposes of the official French document, which did not mention 
tallage by name After 1297, however, there were only three 
levies of the tax one by Edward I in 1304 , again in 1312 by 
Edward II despite the protests of London and Bristol , and 
finally m 1332, when Edward HI encountered such opposition 
from parliament that he withdrew the commissions and acet pted 
m its place a grant of a tenth-and-fifteenth Ihe last time that 
the king granted leave to the barons to tallage their demesnes 
was in 1305 Ihe second statute of 1340 formally enacted that 
the nation should thenceforth not “ make any common aid or sus- 
tam charge,” including tallage, without consent of parliament 

See William Stubbs, Constitutional History of England, vol 1 
sect 161 vol 11 sect 27 «; D J Medley English Constitutional 
History 3rd ed (London, 1902) , Pollock and Maitland History 
of English Law vol 1 , 2 tk 1 ed , S J Low and F S Pulling, 
Dictionary of 1 nglish History 

TALLAHASSEE, the capital of Florida, USA, and the 
county seat of Leon county, in the W part of the state, about 
40 m E of the Apalachicola river and 20 m from the Gulf of 
Mexico, about midwa> by railway between Jacksonville and 
Peni>aco^|^ Pop (1900) 2981 (175^ negroes), (1910), 5018, 
m 1900 the population of the county was 19,887, of whom 
16,000 were ne^oes Tallahassee is served by the Seaboard 
Air I me and the Georgia, Florida & Alabama railways Th^ 
cit> IS finely situated on a hill, about 300 ft above sea-level, 
and the streets are wide and well-shaded The principal build- 
ings are the State Capitol, Grecian in architecture, the federal 
Buildmg, and the County Court House In the Episcopal 
cemetery two monuments mark the graves of Charles Louis 
Napoleon Achille Murat (1801-1847), the eldest son of Joachim 
Murat, and of his wife Catherine (1803-1867), the daughter of 
Col Bird C Willis of Virginia and a grand-niece of George 
Washington ^ Tallahassee is the scat of the Florida Female 
College, co-ordinate with the State University for men, and the 
State Normal and Industrial School (for negroes), an agricultural 
and mechanical college About 17 m S of Tallahassee, in 
Wakulla county, is the Wakulla Spring, about 106 ft deep, 
one of the largest of the remarkable springs of Florida 

Tallahassee’s name is of Seminole origin, and means, it is 
said, “ tribal land ” During a war with the Apalachee Indians 
m 1638 the Spaniards, according to tradition, fortified a hill 
W of the city, where the Fort St Luis Place, a plantation 

' Murat settled here about 1821 became a naturalized American 
citizen, relinquishing his claim to the crown of Naples, and lived 
here for much of the time until his death, holding successively the 
office of alderman mayor and postmaster of the city, and devoting 
some of his leisure to the preparation of three books descnbing 
political and social conditions m America the last of which. Ex- 
position des prtnetpes du gouvernement ripubhcain tel qu*tl a eU 
perfectwnni en Amirique (1838), was translated into many languages 
and was very popular m Europe After his death his wife lived in 
what IS still known as the Murat Homestead alx)ut 2 m W of 
Tallahassee and after the Amencan Civil War she received an annuity 
of 30,000 francs from Napoleon III 
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mansion, now stands About i8i8 most of the Indians were 
expelled from the vicinity, and a settlement was made by the 
whites In 1824 Tallahassee, then virtually uninhabited, was 
formally chosen by the United States Government as the capital 
of the Territory of Florida, and it continued as the capital after 
the admission of Flonda into the Union as a state in 1845 It 
was a residential centre for well-to-do planters before the Civil 
War, and Bellair, 6 m S , now in rums, was a fashionable 
pleasure resort On the loth of January 1861 a state conven- 
tion adopted at Tallahassee an Ordinance of Secession 

TALLBOY (partly a translation and partly a corruption of 
the French hauibots), a double chest of drawers Whereas the 
chest of drawers m its familiar form (sometimes m the i8th 
century called a “ lowboy ”) contains three long and two short 
drawers, the tallboy has five, six, or seven long drawers, and 
two short ones It is a very late 17th-century development 
of the smaller chest. The early examples are of walnut, but by 
far the largest proportion of the many that have survived are 
of mahogany, that being the wood most frequently employed 
in the 1 8th century for the construction of furniture, especially 
the more massive pieces Occasionally the walnut at the 
beginning of the vogue of the tallboy was inlaid, just as satm- 
wood varieties were inlaid, depending for relief upon carved 
com ice-mould mgs or gadroonmg, and upon handsome brass 
handles and escutcheons The tallboy was the wardrobe of 
the 18th century, but it eventually gave place to the modem 
type of wardrobe, which, with its sliding drawers, was speedily 
found to be not only as capacious as its predecessor but more 
convenient of access The topmost drawers of the tallboy 
could only be reached by the use of bed steps, and the dis- 
appearance of high beds and the consequent disuse of steps 
exercised a certain influence in displacing a characteristic 
piece of furniture which was popular for at least a century 

TALLEMANT, G^D^ON, SIEUR DES R]£aUX (1619-1692), 
French author, was born at La Rochelle on the 7th of November 
1619 He belonged to a wealthy middle-class family of Huguenot 
persuasion , the name dcs R($aux he derived from a small pro- 
perty purchased by him m 16^0 When he was about eighteen 
years of age he was sent to Italy with his brother Fran90is, abb^ 
Fallemant On his return to Pans, Tallemant took his degrees 
m civil and canonical law, and his father secured for him the 
position of conseiller au parleinent The profession was dis- 
tasteful to him, and he derided to ensure himself a competence 
by marriage with his cousin Elisabeth de Rambouillet His 
half-brother had married a d’Angennes, and this connexion 
secured for Tallemant an introduction to the Hotel de Ram- 
bouillet Madame de Rambouillet was no admirer of Louis XllI , 
and she gratified Tallemant’s curiosity with stories of the reigns 
of Henry IV and Louis XIII of real historical value But 
the society of the Hotel de Rambouillet itself opened a field 
for his acute and somewhat malicious observation In the 
Historiettes he gives finished portraits of Voiture, Balzac, Mal- 
herbe, Chapelain, Valentin Conrart and many others , Blaise 
Pascal and Jean de la Fontaine appear in his pages, and he 
chronicles the scandals of which Ninon de I’Enclos and 
Angel ique Paulet were centres They are invaluable for the 
literary history of the time It has been said that the malicious 
intention of his work ma) be partly attributed to his bourgeois 
extraction and that the consequent slights he received are 
avenged in his pages, but independent testimony has established 
the substantial correctness of his statements In 1685 he was 
converted to Catholicism It seems that the change was not 
entirely disinterested, for Tallemant, who had suffered con- 
siderable pecuniary losses, soon after received a pension of 
2000 livres He died in Pans on the 6th of November 1692 

Des R6anx was a poet of some merit and contnhuted to the 
Guirlande de Julte but it is by his that he is remembered 
The work remained in manusenpt until it was edited in 1834-6 by 
MM de Chateaugiron J ules Taschereau and L J N de Monmerqu6 
with a notice on Tallemant by Monraerqut A third edition (6 vola 
1872) contains a notice b> Piiilin Pans Tallemnnt had begun 
M^niofrr'i pour la r^f>eitcc d' Anne d* Autnche, but the manusenpt 
has not been found 
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TAUEYRAND-P^RIGORD, CHARLES MAURICE DE (1754- 

1838), French diplomatist and statesman, was bom at Pans on 
the 13th of February 1754, though some accounts give the date 
as the 2nd of Febmary His father was Lieutenant-General 
Charles Daniel de Talleyrand-P^ngord, and his mother was 
Alexandnne {nie) de Damas Antigny, His parents, descended 
from ancient and powerful families, were m constant attendance 
at the court of Louis XV , and (as was generally the case then 
m their class) neglected the child^ In his third or fourth year, 
while under the care of a nurse in Pans, he fell from a chest of 
drawers and injured his foot for life This accident darkened 
his prospects , for though by the death of his elder brother he 
should have represented the family and entered the army, yet 
he forfeited the rights of pnmogeniture, and the profession of 
arms was thenceforth closed to hun Entrusted to the care of 
his grandmother at Chalais m Pdngord, he there received the 
only kmd treatment which he experienced m his early life, and 
was ever grateful for it He was removed at the age of eight 
to the College d’Harcourt at Pans (now the LyciSe St Louis), 
where his rich intellectual gifts enabled him to made good by 
private study the defects of the training there imparted At 
the age of twelve he fell ill of smallpox, but his parents showed 
little or no interest in his recovery Destined for the church 
by the family council which depnved him of his birthnght, he 
was sent when about thirteen years of age to St Sulpice, where 
he conceived a dislike of the doctrines and discipline thrust 
upon him After a visit to his uncle, the archbishop of Reims, 
he returned to St Sulpice to finish his preliminary training for 
the church, but m his spare time he read the works of Mon- 
tesquieu, Voltaire, and other wnters who were beginnmg to 
undermine the authority of the ancten rSgtfne, both in church 
and state As subdeacon he witnessed the coronation of 
Louis XVI at Reims, but he did not take priest’s orders until 
four years later Recent researches into his early life discredit 
most of the stones that have been told respecting his profligacy 
and his contempt for the claims of the church , and it is ad- 
mitted that, while rejecting her authonty m the sphere of dogma 
and intellect, he observed the propneties of life (^mblmg being 
then scarcely looked on as a vice) and respected the outward 
observances of religion 

Dunng his life at Pans he had opportunities of mixmg in the 
circles of the philosophers and of others who frequented the 
salon of Madame de Genlis, and he there formed those ideas m 
favour of political and social reform which he retamed through 
life After taking his licentiate in theology m March 1778, he 
gave little more attention to theological studies Nevertheless 
the acuteness of his powers, added no doubt to his social position, 
gained for him in the >car 1780 the position of agent-general of 
the clergy of France, in which capacity he had to perform 
important admmistrative duties respecting the relations of the 
clergy to the civil power The growing claims of the state on 
the exchequer of the clergy made his duties responsible, his 
colleague as agent-general being of little use At the ex^a- 
ordmary assembly of the clergy in 1782 he made various pro- 
posals, by one of which he sought, though in vain, to redress the 
most glanng grievances of the underpaid curh Though the 
excellence of his work as agent-general m the years 1780-86 
was fully acknowledged, and earned him a special gift of 31,000 
livres, yet he did not gam a bishopric until the beginnmg of the 
year 1789, probably because the king disliked him as a free- 
thinker He now became bishop of Autun, ^^lth a stipend of 
22,000 livres, and was installed on the 15th of March 

The first rumblings of the revolutionary storm v^ere making 
themselves heard The elections for the States General were 
soon to take place , and the first important art of the new 
bishop was to draw up a manifesto or programme of the reforms 
which he desired to see earned out by the States General of 
France It comprised the following items the formation of a 
constitution which would strengthen the monarchy by calling 
to It the support of the whole nation, the drafting of a scheme 
of local self-government on democratic lines, the reform of the 
administration of justice and of the criminal law, and the 
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abolition of the mobt burdensome of feudal and class privileges 
This programme was adopted by the clergy of his diocese as 
their caht^y or book of instructions to their representative at 
the States General, namely Talleyrand himself 
His influence in the estate of the clergy, however, was cast 
agamst the union of the three estates in a single assembly, and 
he voted in the minority of his order which in the middle of 
June opposed the merging of the clerg} m the National Assembly 
rhe folly of the court, and the weakness of Louis XVI at that 
cnsis, probably convinced him that the uiuse of moderate reform 
and the framing of a bicameral constitution on the model of that 
of England were hopeless Thereafter he inclined more and 
more to the democratic side, though for the present he concerned 
himself mamly with financial questions In the middle of 
July he was chosen as one of the committee to prepare a draft 
of a constitution, and m the session of the Assembly which 
Mirabeau termed the orgte of the abolition of privileges (4th of 
August) he intervened in favour of discrimination and justice 
On the loth of October, that is, four days after the insurrection of 
women and the transference of the king and court to Pans, he 
proposed to the Assembly the confiscation of the lands of the 
church to the service of the nation, but on terms rather less 
rigorous than those in which Mirabeau {qv) earned the proposal 
into effect on the 2nd of November He identified himself m 
general with the Left of the Assembly, and supported the pro- 
pased departmental system which replaced the old provmcial 
system early m 1790 At the federation festival of the 14th 
of July 1790 (the “ Feast of Pikes he officiated at the altar 
reared m the middle of the Champ de Mars This was his last 
public celebration of mass For a brilliantly satincal but not 
wholly fair reference to the part then played by Talleyrand, 
the reader should consult Carlyle’s French Revolution, vol 11 , 
bk. 1 , ch 12 The course of events harmonized with the anti- 
clerical views of Talleyrand, and he gradually loosened the ties 
that bound him to the church He took little part in, though 
he probably sympathized with, the debates on the measure known 
as the Civil Constitution of the Clergy, whereby the state enforced 
Its authority over the church to the detriment of its allegiance 
to the pope When the Assembly sought to impose on its 
members an oath of obedience to the new decree, Talleyrand 
and three other bishops complied out of the thirty who had 
seats in the Assembly The others, followed by the greater 
number of the clergy throughout France, refused, and thence- 
forth looked on ItSeyrand as a schismatic He did not long 
continue to officiate, as many of the so-called “ constitutional ” 
clergy did , for, on the 21st of January 1791, he resigned the 
see of Autun, and m the month of March was placed under the 
ban of the church by the pope 
Just before his resignation he had been elected, with Mirabeau 
and Sieyes, a member of the department of Paris , and m that 
capacity did useful work for some eighteen months m seeking 
to support the cause of order in the turbulent capital Though 
he was often on strained terms with Mu*al:)eau, yet his views 
generally coincided with those of that statesman, who is said 
on his death-bed (2nd of April 1791) to have communicated to 
him his opinions on domestic and international affairs, especially 
advising a close understandmg with England Talleyrand’s 
reputation for immorality, however, was as marked as that of 
Mirabeau While excelling him m suppleness and dexterity, 
he lacked the force of character possessed by the great “ tnbune 
of the people ” , and his influence was gradually eclipsed by 
that of the more ardent and determined champions of democ- 
racy, the Girondms and the Jacobins In the closing days of 
the first or Constituent Assembly, Talleyrand set forth (loth 
of September 1791) his ideas on national education Education 
was to be free, and to lead up to the university In place of 
dogma, the elements of religion were alone to be taught 
Debarred from election to the second National Assembly 
(known as the Legislative) by the self-denying ordinance passed 
by the “ constituents,” Talleyrand, at the close of 1791, sought 
to enter the sphere of diplomacy for which his mental qualities 
and hSs clerical training furnished him with an admirable 


equipment The condition of affairs on the contment seemed 
to French enthusiasts to presage an attack by the other Powers 
on France In reality those Powers were far more occupied 
with the Polish and Eastern questions than with the affairs of 
France , and the declaration of Pilnitz, drawn up by the 
sovereigns of Austria and Prussia, which appeared to threaten 
France with mtervention, was recognized by all well-mformed 
persons to be “ a loud-sounding nothing ” The French foreign 
mmister, Delessart, believed that he would checkmate all the 
efforts of the hntgr^s at the contmental courts provided that 
he could confirm Pitt m his mtention of keeping England neutral 
For that purpose Delessart sent Talleyrand, well known for his 
Anglophil tendencies, to London, but in the unofficial or semi- 
official capacity which was rendered necessary by the decree of 
the Constituent Assembly referred to above Talleyrand arrived 
m London on the 24th of January 1792, and found public 
opmion so far friendly that he wrote off to Pans, Believe me, 
a rapprochement with England is no chimera ” Pitt received 
him cordially , and to Grenville the envoy stated his hope that 
the two free nations w'ould enter mto close and friendly relations, 
each guaranteeing the other m the possession of its existing 
territories, India and Ireland bemg included on the side of 
Bntam, After some delay the British government decided to 
return no definite answer to this proposal, a result due, as 
Talleyrand thought, to the Gallophobe views of King George 
and of the ministers Camden and Thurlow lalleyrand, 
however, was convinced that Great Britain would not mtervene 
agamst France unless the latter attacked the Dutch Netherlands 

He returned to Pans on the loth of March to persuade the 
foreign mmister (Dumouriez now held that post) of the need of 
having a fully accredited ambassador at London The ex- 
Marquis Chauvelin was appointed, with Talleyrand as adviser. 
The situation became more complex afttr the 19th of April, 
when France declared war against Austria and prepared to 
invade the Austrian or Bclgic Netherlands Owing to certain 
indiscretions of Chauvelin and the growing unpopularity of the 
French m England (especially after the disgraceful day of the 
20th of June at the luilenes), the mission was a failure , but 
Talleyrand had had some share m confirming Pitt m his policy 
of neutrality, even despite Prussia’s overtures for an alliance 
against %rance After Talleyrand’s return to Pans early in 
July (probably m order to sound the situation there) matters 
went from bad to worse The overthrow of the monarchy on 
the loth of August and the September massacres rendered 
hopeless all attempts at an entente cordtale between the two 
peoples , and the provocative actions of Chauvelin, undertaken 
m order to curry favour with the extremists now m power at 
Pans, undid all the good accomplished by the tact and modera- 
tion of Talleyrand The latter now sought to escape from 
France, where events were becoming intolerable, and after 
some unsuccessful attempts to obtain a passport to leave Pans, 
he succeeded on the 14th of September and landed m England 
on the 23rd, avowedly on private business, but still animated 
by the hope of averting a rupture between the two governments 
In this he failed The provocative actions of the French Con- 
vention, especially their setting aside of the rights of the Dutch 
over the estuary of the Scheldt, had brought the two nations 
to the brmk of war, when the execution of Louis XVI (21st of 
Jan 1793) made it inevitable Talleyrand was expelled from 
British soil and made his way to the United States There he 
spent thirty months in a state of growing uneasmess and dis- 
content with his surroundings. 

The course of events after the Thermidorian reaction of July 
1794 favoured his return to France Thanks to the efforts of 
Daunou and others his name was removed from the list of 
emigris, and he set sail for Europe in November 1795 Landing 
at Hamburg in the January following, he spent some time there 
m the company of his friends Madame de Genlis and Remhard , 
and when party rancour continued to abate at Pans, he returned 
thither in September After a time marked by some pecuniary 
embarrassment, he was recommended by Madame de Stael to 
the Director Barras for the post of minister of foreign affairs 
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His claims on the attention of the Directors had been strengthened 
by his reading two papers before the French Institute, the first 
on the commercial relations between England and the United 
States (in the sense referred to above), and the second on the 
advantages to be derived from new colonies In the latter 
there occurred the suggestive remarks that, whereas revolutions 
made men prematurely old and weary, the work of colonization 
tended to renew the youth of nations France, he observed, 
needed the spur to practical energy which the Americans had 
at hand m the effort to subdue the difficulties placed m their 
way by nature Similar efforts would tend to make Frenchmen 
forget the past, and would at the same time supply an outlet 
for the poor and discontented I he practical statesmanship 
contained m these papers raised Talleyrand m public estima- 
tion , and, thanks to the efforts above named, he gained the 
post of foreign minister, entering on his duties in July 1797 
Bonaparte by his victories over the Austrians in Italy and 
Styna had raised the French republic to heights of power never 
dreamed of, and now desired to impose on the emperor terms 
of peace, to which the Directors demurred Talleyrand, despite 
the weakness of his own position (he was as yet little more than 
the chief clerk of his department), soon came to a good under- 
standing with the general, and secretly expressed to him his 
satisfaction at the terms which the latter dictated at Campo 
Formio (17th of October 1797) Ihe coup d\'tat of Fructidor 
(September 1797) had perpetuated the Directory and led to 
the e;xclusion of the two “ moderate ” members, Carnot and 
Barthelemy , but 1 alleyrand saw that power belonged really to 
the general who had brought about the coup d'dat in favour of 
the Jacobinical Directors headed by Barras 
After the rupture of the peace negotiations with England, 
which resulted from the coup d^ltat of Fructidor, the policy of 
France became more warlike and aggressive The occupation 
of Rome and of Switzerland by the French troops and the events 
of Bonaparte’s Egyptian expedition (see Napoieon I ) brought 
about a renewal of war on the continent, but with these new 
developments Talleyrand had little or no connexion His 
powers as minister were limited, and he regretted the extension 
of the area of war Moreover, in the autumn of 1797 his reputa- 
tion for political morality (never very bright) was overclouded 
by questionable dealings with the envoys of the United States 
sent to arrange a peaceful settlement of certain disputes with 
France Ihe investigations of the most recent of Talleyrand’s 
biographers tend to show that the charges made against him of 
trafficking with the envoys have been overdrawn , but all his 
apologists admit that irregularities occurre<l Talleyrand re- 
fused to clear himself of the charges made against him as his 
friends (especially Madame de Stacl) urged him to do , and the 
incident probably told against his chances of admission into 
the Directory, which were discussed in the summer of 1798 
A year later he resigned the portfolio for foreign affairs (20th 
of July 1799), probably because he foresaw the imminent collapse 
of the Directory If so, his premonitions were correct Their 
realization was assured by the return to France of the “ Con- 
queror of the East ” m October The general and the diplo- 
matist soon came to an understanding, and 1 alleyrand tact- 
fully brought about the alliance between Bonaparte and Sieyes 
{qv) (then the most influential of the five Directors) which 
paved the way for the coup d'itat of Brumaire (see French 
Revolution and Napoleon I ) 

Talleyrand’s share in the actual events of the i8th, 19th 
Brumaire (9th, loth of November) 1799 was limited to certain 
dealings with Barras on the former of those days About 
midday he took to Barras a letter, penned by Roederer, le- 
questmg him to resign his post as Director By what means 
Talleyrand brought him to do so, whether by persuasion, threats 
or bribes, is not known , but on that afternoon Barras left 
Pans under an escort of soldiers With the more critical and 
exciting events of the 19th of Brumaire at St Cloud Talleyrand 
had no direct connexion , but he had made all his preparations 
for flight in case the blow failed His reward for helping on the 
winning cause ^\as the ministry for foreign affairs, which he 
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held from the close of December 1799 on lo the summer of 1807. 
In the great work of reconstruction of Franc e now begun by 
the First Consul, Talleyrand played no unimportant part. His 
great aim was to bring about peace, both international and 
mternal He had a hand in the pacific overtures which Bona- 
parte, early m the year 1800, sent to the court of London , and, 
whatever may have been the motives of the First Consul in 
sending them, it is certain that Talleyrand regretted their 
failure After the battle of Marengo an Austrian envoy had 
come to Pans in response to a proposal of Bonaparte, and 
1 alleyrand persuaded him to sign terms of peace These were 
indignantly repudiated at Vienna, but peace was made between 
the two Powers at Lun^ville on the 9th of February 1801 
As regards French affairs, Talleyrand used his influence to 
help on the repeal of the vexatious laws against t^mtgres, non- 
lunng priests, and the royalists of the w^est He was also ui 
full sympathy with the policy which led up to the signature of 
the Concordat of 1801-2 with the pope (see Concordat) , but 
it IS probable that he had a hand m the questionable intrigues 
which accompanied the closing parts of that complex and 
difficult negotiation At the end of June 1802 the pope removed 
Talleyrand from the ban of excommunication and allowed him 
to revert to the secular state On the loth of September 1803, 
owing to pressure put on him by Bonaparte, he married Madame 
Grand, a divorcee with whom he had long been living 
Durmg the meetmg of Italian notables at Lyons early in 1802 
Talleyrand was serviceable in manipulating affairs in the way 
desired by Bonaparte, and it is known that the foreign minister 
suggested to them the desirability of appomtmg Bonaparte 
president of the Cisalpme Republic, which was thenceforth to 
be called the Italian Republic In the negotiations for peace 
with England which went on at Amiens dunng the winter of 
1801-2 Talleyrand had no direct share, these (like those at 
Lun^ville) being transacted by Napoleon’s eldest brother, Joseph 
Bonaparte (qv ) On the other hand he helped the First Consul 
m assuring French supremacy in Switzerland, Italy and Germany 
In Germany the indemnification of the princes who lost all their 
lands west of the Rhme was found by secularizmg and absorbing 
the ecclesiastical states of the empire This unscrupulous 
proceeding, known as the Secularizations (February 1803), was 
carried out largely on lines laid down by Bonaparte and T^ley- 
rand , and the latter is known to have made large sums of 
money by trafficking with the claimants of church lands 

While helping to establish French supremacy m neighbourmg 
states and assistmg Bonaparte in securing the title of First 
Consul for life, Talleyrand sought all means of securing the 
permanent welfare of France He worked hard to prevent the 
rupture of the peace of Amiens which occurred in May 1803, 
and he did what he could to prevent the sale of Louisiana to 
the United Slates earlier m the year These events, as he 
saw, told against the bast interests of Frame and endangered the 
gams which she had secured by war and diplomacy Thereafter 
he strove to moderate Napoleon’s ambition and to preserve the 
European system as far as possible The charges of duplicity 
or treachery made against the foreign minister by Napoleon’s 
apologists arc m nearly all cases unfounded This is especially 
so m the case of the execution of the due d’Enghien (March 1804), 
which Talleyrand disapprov ed The evidence against him 
rests on a document which is now known to have been forged 
On the assumption of the imperial title by Napoleon m May 
1804, Talleyrand became grand chamberlain of the tmpire 
and received close on 500,000 francs a year 
Talle>Tand had rarely succeeded in bending the will of the 
First Consul He altogether failed to do so with the Emperor 
Napoleon His efforts to induce his master to accord lenient 
terms to Austria m November 1805 were futile , and he looked 
on helplessly while that Power was crushed, the Holy Roman 
Empire swept away, and the Confeder ition of the Rhine set 
up m central Europe In the bargainings which accompamed 
this last event Talleyrand is believed to have reaped a rich 
harvest from the German princes most nearly concerned On 
the 6th of July 1806 Napoleon conferred on his minister the 
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title ot prince of Bentvento, d papal fief in the Neapolitan 
territory 

In the negotiations with England which went on in the 
summer of 1806 1 alleyrand had not a free hand , they came 
to nought, as did those with Russia which had led up to the 
signature of a hranco-Russian treaty at Pans by d’Oubnl which 
was at ont e disavowed by the tsar The war with Prussia and 
Russia was ended by the treaties of lilsit (7th and 9th of July 

1807) 1 alleyrand had a hand only in the later developments 
of these negotiations , and it has been shown that he cannot 
have been the means of revtaling to the British government 
the secret arrangements made at Tilsit between France and 
Russia, though his pnvate enemies, among them Fouch^, have 
charged him with acting as traitor in this affair 

Talleyrand had long been weary of serving a master whose 
policy he more and more disapproved, and after the return 
from lilsit to Pans he resigned office Nevertheless Napoleon 
retained him m the council and took him with hmi to the inter- 
view with the Emperor Alexander I at Erfurt (September 

1808) There ialle)rand secretly advised that potentate not 
to join Napoleon m putting pressure on Austria in the way 
desired by the French emperor, but it is well known that 
Alexander was of that opinion before Talleyrand tendered the 
advice Talleyrand disapproved of the Spanish policy of 
Napoleon which culminated at Bayonne in May 1808 , and the 
stones to the contrary may in all probability be dismissed as 
idle rumours It is also hard to believe the statement in the 
Talleyrand Memoirs that the ex-foreign minister urged Napoleon 
to occupy ( atalonia until a maritime peace could be arranged 
with England On Talleyrand now fell the disagreeable task 
of entertaining at his new mansion at Valen^ay, in Tourame, the 
Spanish princes virtually kidnapped at Bayonne by the emperor 
They remained there until March 1814 At the close of 1808, 
while Napoleon was in Spam, Talleyrand entered into certain 
relations with his former nval Fouch^ {q v ), which aroused the 
solicitude of the emperor and hastened his return to Pans 
He subjected Talleyrand to violent reproaches, which the 
ex-mmister bore with his usual ironical calm 

After the Danubian campaign of 1809 and the divorce of 
Josephine, Talleyrand used the influence which he still possessed 
in the imperial council on behalf of the choice of an Austrian 
consort for his master, for, like Metternich (who is said first to 
have mooted the proposal), he saw that this would safeguard 
the interests of the Habsburgs, whose mflucnce he felt to be 
essential to the welfare of Europe He continued quietly to 
observe the course of events during the disastrous years 1812-13 , 
and even at the beginning of the Moscow campaign he summed 
up the situation m the words, “ It is the beginning of the end ” 
Early in 1814 he saw Napoleon for the last time , the emperor 
upbraided him with the words “ You are a coward, a traitor, 
a thief You do not even believe in God You have betrayed 
and deceived everybody You would sell even your own father 
Talleyrand listened unmoved, but afterwards sent in his resigna- 
tion of his seat on the council It was not accepted He had 
no share m the negotutions of the congress of Chatillon in 
Febniary-March 1814 On the surrender of Pans to the allies 
(30th of March 1814), the Emperor Alexander I took up his 
abode at the hotel Talleyrand, and there occurred the conference 
wherein the statesman persuaded the victonous potentate that 
the return of the Bourbons was the only possible solution of 
the French problem, and that the principle of legitimacy alone 
would guarantee Europe against the aggrandizement of any 
one state or house As he phrased it in the Talleyrand Memoirs 
‘‘ The house of Bourbon alone could cause France nobly to 
conform once more to the happy limits indicated by policy and 
by nature With the house of Bourbon France ceased to be 
gigantic in order to be great ” ITiese arguments, reinforced 
by those of the royalist agent dc Vitrolles, convinced the tsar, 
and Talleyrand, on the ist of April, convened the French senate 
(only 64 members out of 140 attended), and that body pro- 
nounced that Napoleon had forfeited the crown Ten days 
later the fallen emperor recognized the inevitable and signed 


the Act of Abdication at Fontainebleau The next effort of 
Talleyrand was to screen France under the principle of legitimacy 
and to prevent the scheme of partition on which several of the 
German statesmen were bent Thanks mamly to the support 
of the tsar and of England these schemes were foiled , and 
France emerged from her disasters with frontiers which were 
practically those of 1792 

At the congress of Vienna (1814-15) for the settlement of 
European affairs, Talleyrand, as the representative of the 
restored house of Bourbon in France, managed adroitly to break 
up the league of the Powers (framed at C haumont m February 
1814) and assisted m forming a secret alliance between England, 
Austna and France in order to prevent the complete absorption 
of Poland by Russia and of Saxony by Prussia The new triple 
alliance had the effect of lessening the demands of those Powers, 
and of leading to the well-known territorial compromise of 1815 
Everything was brought into a state of uncertainty once more 
by the escape of Napoleon from Elba , but the events of the 
Hundred Days, in which Talleyrand had no share — he remained 
at Vienna until the loth of June — brought m the Bourbons once 
more , and Talleyrand’s plea for a magnanimous treatment of 
France under Louis XVIII once more prevailed in all important 
matters On the 9th of July 1815 he became foreign minister 
and president of the council under Louis XVIII , but diplo- 
matic and other difficulties led him to resign his appointment 
on the 23rd of September 1815, Louis, however, naming him 
high chamberlain and according him an annuity of 100,000 
francs The rest of his life calls for little notice except that 
at the time of the July Revolution of 1830, which unseated the 
elder branch of the Bourbons, he urged Louis Philippe, duke of 
Orleans (qv)^ to take the throne offered to him by popular 
acclaim The new sovereign offered him the portfolio for foreign 
affairs , but Talleyrand signified his preference for the embassy 
in London In that capacity he took an important part in the 
negotiations respecting the founding of the new kingdom of 
Belgium In April 1834 he crowned his diplomatic career by 
signing the treaty which brought together as allies France, 
Great Britain, Spam and Portugal , and in the autumn of that 
year he resigned his embassy During his Lest days he signed 
a paper signifying his reconciliation with the Roman Catholic 
Church^nd his regret for many of his early actions The king 
visited his death-bed Ills death, on the 17th of May 1838, 
called forth widespread expressions of esteem for the statesman 
who had rendered such great and varied services to his country 
He was buried at Valen^ay He had been separated from the 
former Madame Grand in 1815 and left no heir 

Under all the inconsistencies of Talleyrand’s career there lies 
an aim as steadily consistent as that which inspired his contem- 
porary, Lafayette They both loved France and the cause of 
constitutional liberty Talleyrand believed that he served 
those causes best by remaining in office whenever possible, and 
by guiding or moderating the actions of his chiefs He hved 
to see the triumph of his principles , and no Frenchman of that 
age did so much to repair the mischief wrought by fanatics and 
autocrats In the opinion of enlightened men this will mitigate 
the censures that must be passed on him for his laxity m matters 
financial If he ennehed himself, he also helped to save France 
from rum at more enses than one In private life his ease of 
bearing, friendliness, and, above all, his inexhaustible fund of 
humour and irony, won him a large circle of fnends , and judges 
so exacting as Mmes de vStael and de Rtousat and Lord 
Brougham avowed their delight in his society 

By a codicil added to his will on the i7tli of March 1838 Talley- 
rand left his memoirs and papers to the duchess of Dino and to M 
de Bacourt The latter revised thorn with care and added to them 
other pieces emanating from Talleyrand They were not to be 
published until after the lapse of thirty years from the time of 
Talleyrand’s death For various reasons they did not see the light 
until 1891 This 19 not the place in which to discuss so large a 
question as that of the genuineness of the Memotres which indeed 
is now generally admitted There are, however, several suspicious 
circumstances which tell against them as documents of the first 
importance notably these first that Talleyrand is known to have 
destroyed many of his most important papers and secondly that 
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M de Bax:ourt almost certainly drew up the connected narrative 
which we now possess from notes which were m more or less of con- 
fusion For this question see articles by M Chuquet in Hev critique 
d'histoire et de hUeratun 25th of May 1H91 (Pans) , also articles by 
others m the Rev historique vols xlviii and xlix (Pans) also in 
the Quarterlv Review No ^45 (London i8qi) and Fdinbur^h Review, 
vol 174 (London, 1891) , by P Bailleu in the Historische Zeit^chrift, 
vol Ixviii (Munich 1892), and by Albert Sorel in his Lectures 
hiUoriques 70-112) 

The Talleyrand M^moires were edited by the due de Broglie in 
5 vols (Pans 1891-2) They have been translated into English 
by A Hall 5 vols (London, 1891-2) ( )f his letters and despatches 

the following arc the chief collections — (» Pallain, La mission de 
Talleyrand d Londres en 1792 (Pans 1889) and Le mimsttre dc 
Talleyrand sous le Dirutotre (Pans, 1891), P Bertrand, Lettres 
intdiics de lalleyrand d Napolion, 1800-9 (Pans 1889) , G Pallain 
Talleyrand et Louis XV III (Pans 1881) and Ambassade de Talley- 
rand a Londres (1830-4) 2 vols (Pans 1891) 

Among the biographies or biographical notices of Talleyrand the 
following are on the whole, hostile to him G fouchanl I ifossc 
Talleyrand hi^toire politique et vie intivne (Pans 1848) , G Michaud 
Hist politique et privee de Talleyrand (Pans, 1853), A Pichot, 
Souvenirs intinus sur Talleyrand (Pans, 1870), Sainte-Beuve “ lal- 
leyrand ” in Nouvtaux lundi^ No xii and Villemarcst T alhvrand 
The estimate of him of Sir H L L Bulwer Lytton m his Historical 
CharacUr<t 2 vols (London 1867) and that of Lord Brougham in 
Historical Sketches of Statesmen 3 vols (London 184'; new edition) 
irc better balanced but brief Of recent biographies of Talleyrand 
the best arc Lady Blennerhasset’s Talleyrand (Berlin, 1894 Eng 
translation by F Clarke 2 vols London 1894) , Talleyrand, a Bio 
graphical Study by J osc ph McCabe (London 1906), and Bernard dc 
Lacombe La vie privee de Talleyrand (1910) (J Hl R ) 

TALLIEN, JEAN LAMBERT (1767-1820), French Revolu- 
tionist, was the son of the mattre d^ hotel of the marquis de Bercy, 
and was born in Pans The marquis, perceiving the boy^s 
ability, had him well educated, and got him a place as a lawyer’s 
clerk Being much excited by the first events of the Revolu- 
tion, he gave up his desk to enter a printer’s office, and by 1791 
he was overseer of the printing department of the Moniteur 
While thus employed he conceived the idea of the journal-affichc, 
and after the arrest of the king at Varennes in June 1791 he 
placarded a large printed sheet on all the walls of Pans twice a 
week, under the title of the Ami des Citoyens, 'journal fraiernel 

This enterprise, of which the expenses were defrayed by the 
Jacobin Club, made him well known to the revolutionary 
leaders , and he made himself still more conspicuous in or- 
ganizing the great “ Fete de la I iberte ” on the i«5th of April 
1792, in honour of the released soldiers of Chateau- Vieux, with 
Collot d’Hcrbois On the 8th of July 1792, he was the spokes- 
man of a deputation of the section of the Place Ro>ale which 
demanded from the legislativfe assembly the reinstatement of 
the mayor, Jtrome P6tion, and the procureur, P L Manuel, 
and he was one of the most active popular leaders in the attack 
upon the luilenes on the loth of August, on which day he was 
appointed secretary or clerk to the revolutionary commune of 
Pans In this capacity he exhibited an almost feverish activit} , 
he perpetually appeared at the bar of the assembly on behalf of 
the commune , he announced the massacres of September 
m the prisons in terms of apology and praise , and he sent off 
the famous circular of the 3rd of September to the provinces, 
recommending them to do likewise He had several persons 
imprisoned in order to save them from the fury of the mob, 
and protected several suspects himself At the close of the 
month he resigned his post on being elected, in spite of his youth, 
a deputy to the Convention by the department of Seine-et-Oise, 
and he began his legislative career by defending the conduct 
of the Commune during the massacres He took his seat upon 
the Mountain, and showed himself one of the most vigorous 
Jacobins, particularly in his defence of Marat, on the 26th of 
February 1793 , he voted for the execution of the king, and was 
elected a member of the Committee of General Security on the 
2ist of January 1793 After a short mission in the western 
provinces he returned to Pans, and took an active part in the 
coups d^Stat of the 31st of May and the 2nd of June, which re- 
sulted m the overthrow of the Girondists For the next few 
months he remained comparatively quiet, but on the 23rd of 
September 1793, he was sent with Claude Alexandre Ysabeau 
(1754-1831) on his mission to Bordeaux This was the month 
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in which the Terror was organized under the superintendence of 
the Committees of Public Safety and Cjeneral Security 

Idllien showed himself one of the most vigorous of the pro- 
consuls sent over trance to establish the Terror in the provinces , 
though with but few adherents, he soon awed the great city 
into quiet It was at this moment that the romance of I rllien’s 
life commenced Among his prisoners was Thercse, the div on ed 
wife of the comte de Fontenay, and daughter of the Spanish 
banker, Francois Cabarrus, one of the most fascinating women 
of her time, and fallien not only spared her life but fell in love 
with her Suspected of “ Moderatism ” on account of this 
incident, especially when he was recalled to Pans, 1 allien 
increased, in appearanic, his revolutionar\ 7 uil, but Iherese 
abated his revolutionary ardour, and from the lives she sav^ed by 
her entreaties she received the name of “ Our I^dy of Ther- 
midor,” after the 9th of Ihermidor Tallien was even deeted 
president of the Convention on the 24th of March 1794 But 
the Terror could not be maintained at the same pitch Robes- 
pierre began to see that he must strike at many of his own 
colleagues in the committees if he was to carry out his theories, 
and lalhcn was one of the men condemned with them They 
determined to strike first, and on the great day of Ihermidor 
It was Tallien who, urged on by the danger in which his beloved 
lay, opened the attack upon Robespierre The movement was 
successful , Robespierre and his friends were guillotined , and 
1 allien, .is the leading Thermidorian , was elected to the Com- 
mittee of Public Safety He showed himself a vigorous Ther- 
midorian , he was instnimental m suppressing the Revolu- 
tionary Tribunal and the Jacobin Club , he attacked J B 
Carrier and Joseph Lebon, the representants en mission of 
Nantes and Arra'* , and he fought bravely against the insurgents 
of Prainal In all these months he was supported by Therese, 
whom he married on the 26th of December 1794, and who became 
the leader of the social life of Pans IIis last political achieve- 
ment was m July 1795, when he was present with Hoche at the 
destruction of the army of the dmtgrds at Quiberon, and ordered 
the executions which followed After the close ot the Conven- 
tion Tallien’s political importance came to an end, for, though 
he sat m the Council of Five Hundred, the moderates attacked 
him as terrorist, and the extreme party as a renegade Madame 
Tallien also tired of him, and became the mistress of the rich 
banker OuvTard Bonaparte, however, who is said to have 
been introduced by him to Barras, took him to Egypt in his 
great expedition of June 1798, and after the capture of Cairo 
he edited the official journal there, the Decade Egypltetme 
But General J F Menou sent him away from Egvpt and on his 
passage he was captured by an English cruiser and taken to 
London where he had a good reception among the Whigs and 
was well received by Fox On returning to France in 1802 he 
obtained a divorce from his wife (who m 1805 married the comte 
de Caraman, later prince de Chimav), and was left for some time 
without employment At last, through Fouche and Talleyrand, 
he got the appointment of consul at Alicante and remained 
there until he lost the sight of one eye from yellow fever On 
returning to Pans he lived on his half-pay until 1815, when he 
received the favour of not being exiled like the other regicides 
His latter days were spent in povertv , he had to sell his books 
to get bread He died in Pans on the i6th of Nov^ember 1820 

Tallien left an interesting Dtscours sur la causes qut ont produit 
la Revolution francaise (Pans 1791, m 8vo) and a Metu ire sur 
V administration de V Agvpte a Varrivie des Front ats Set Tallien 
ct V Expedition d*^gypte in La RSjolutwn Framai^ie Revue 
d'histotre moderne et contemporaine t 111 p 269 On Madame 
Tallien see Arsene Houssaye Notre Dame de Thtrmtdor (Pans 
1866) J Turquan Souveratnes et grandcs Dames I^a Cato's enne 
Tallien timotgnages des contemporains et documents in^dits (Pans, 
1898) , and Louis Gastine, La belle Tallien (1909) 

TALLIS (Tallys, Talys, or Tallisius), THOMAS (r 1515- 
1585), justly styled the father of English cathedral music,” 
was bom about 1515 It has bctn conjectured that, after 
singing as a chorister at old Saint P lul s under 1 homas MulUner, 
he obtained a place among the children of the chapel royal 
He is known to have become organist at Waltham abbey, where, 
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on the dissolution of the monastery m 1 540, he received, in com- 
pensation for the lu^s of his preferment, 20s for wages and 
20s for reward In the library ol the British Museum there is 
preserved a volume of MS treatises on music, once belonging to 
the abbey, on the last page of which appears his autograph, 
“ Thomas lallys ” — the only specimen known 

Not long after his dismissal from Waltham, Tallis was ap- 
pointed a genth man of the chapel royal , and thenceforward 
he laboured so zealously for the advancement of his art that 
the English school owes more to him than to any other composer 
of the 1 6th century 

One of the earliest compositions by Tallis to which an approxi- 
mate date can be assigned is the well-known Service in the 
Dorian Mode, consisting of the Veniie, Te Deum, Benedictus, 
Kyne, Ntcene Creed, Sanctum j Gloria in Excelsts, Magnificat 
and Nunc Dimittis, for four voices, together with the Preces, 
Responses^ Paternoster and Litany, for five, all published for 
the first time, in the Rev John Barnard’s First Book of Selected 
Church Music, m 1641, and reprinted, with the exception of the 
I emte and Paternoster, in Boyce’s Cathedral Music in 1760^ 
That this work was composed for the purpose of supplying a 
pressing need, after the publication of the second prayer-book 
of Kmg Edward VI in 1552, there can be no doubt Written 
in the style known among Italian composers as lo stile famig- 
liare, t e m simple counterpoint of the first species, nota contra 
notam, with no attempt at learned complications of any kind — it 
adapts Itself with equal dignity and clearness to the expression 
of the verbal text it is intended to illustrate, bringing out the 
sense of the words so plainly that the listener cannot fail to 
interpret them aright, while its pure rich harmonies tend far 
more surely to the excitement of devotional feeling than the 
marvellous combmations by means of which too many of Tallis’s 
contemporaries sought to astonish their htarers, while forgetting 
all the loftier attributes of their art In self-restraint the Litany 
and Responses bear a close analogy to the Impropena and other 
similar works of Palestrina, wherein, addressing himself to the 
heart rather than to the ear, the princeps musicae produces the 
most thrilling effects by means which, to the superficial critic, 
appear almost puerile in their simplicity, while those who arc 
able to look beneath the surface discern in them a subtlety of 
style such as none but a highly cultivated musician can appre- 
ciate Of this profound learnmg Tallis possessed an inex- 
haustible store , and it enabled him to raise the English school 
to a height which it had never previously attained, and which 
it continued to maintain until the death of its last representative, 
Orlando Gibbons, in 1625 Though this school is generally said 
to have been founded by Dr Tye, there can be no doubt that 
Tallis was its greatest master, and that it was indebted to him 
alone for the infusion of new life and vigour which prevented 
It from degeneratmg, as some of the earlier Flemish schools had 
done, into a mere vehicle for the display of fruitless erudition 
Tallis’s ingenuity far surpassed that of his most erudite con- 
temporaries , and like every other great musician of the period, 
he produced occasionally works confessedly intended for no 
more exalted purpose than the exhibition of his stupendous 
skill In his canon Miserere nostri (given in Hawkins’s Ilntory 
of Music) the intricacy of the contrapuntal devices seems little 
short of miraculous , [yet the resulting harmony is smooth 
and normal, and only the irregular complexity of the rhythm 
betrays the artificiality of its structure The famous forty-part 
motet, Spent in ahum, written for eight five-part choirs, stands 
on a far higher plane, and tne tour de force of handling freely 
and smoothly so many independent parts is the least remark- 
able of Its qualities An excellent modem edition of it was 
produced by Dr A H Mann in 1888 (London, Weekes & Co ) , 
and, when the reader has overcome the difficulty of reading a 
score that runs across two pages, he finds himself m the presence 
of a living classic The art with which the climaxes are built 
up shows that Tallis’s oiDject in writing for forty voices is indeed 

' Boyce’s unaccountable omission of the very beautiful Vemte 
IS a misfortune which cannot be too deeply deplored, since it has 
led to its consignment to almost hopeless oblmon 


to produce an effect that could not be produced by thirty-nine ] 
These tours de force, however, though approachable only by the 
greatest contrapuntists living m an age in which counterpoint 
was cultivated with a success that has never since been equalled, 
serve to illustrate one phase only of Tallis’s many-sided genius, 
which shines with equal brightness in the eight psalm-tunes 
(one in each of the first eight modes) and unpretending little 
Vent Creator, printed m 1567 at the end of Archbishop Parker’s 
First Quinquagene of Metrical Psalms, and many other compo- 
sitions of like simplicity 

In 1575 Tallis and his pupil William Byrd — as great a contra- 
puntist as himself — obtained from Queen Elizabeth royal letters 
patent granting them the exclusive right of printing music and 
ruling music-paper for twenty-one years , and, m virtue of this 
privilege, they issued, in the same year, a joint work, entitled 
Cantiones quae ah argumento Sacrae vocantur, quinque et sex 
partium, containing sixteen motets by Tallis and eighteen by 
Byrd, all of the highest degree of excellence Some of these 
motets, adapted to English words, are now sung as anthems m 
the Anglican cathedral service But no such translations appear 
to have been made during lallis’s lifetime , and there is strong 
reason for believing that, though both he and Byrd outwardly 
conformed to the new religion, and composed music expressly 
for its use, they remained Catholics at heart 

Tallis’s contributions to the Cantiones Sacrae were the last 
of his compositions published during his lifetime He did not 
live to witness the expiration of the patent, though Byrd survived 
It and published two more books of Cantiones on his own 
account in 1589 and 1591, besides numerous other works Tallis 
died November 23, 1585, and was buried in the parish church 
at Greenwich, where a quaint rhymed epitaph, preserved by 
Strype, and reprinted by Burney and Hawkins, recorded the 
fact that he served in the chapel royal during the reigns of 
Henry VIII , Edward VI , Mary, and Elizabeth This was 
destroyed with the old church about 1710, but a copy has 
since been substituted Portraits, professedly authentic, of 
lallis and Byrd, were engraved by Vandergucht in 1730, for 
Nicolas Haym’s projected History of but never published 
One copy only is known to exist 

Not many works besides those already mentioned were printed 
durmg Tallis’s lifetime , but a gre it number are preserved m MS 
It IS to be feared that many more were destroyed, 111 the 17th 
century, dunng the spoliation of the cathedral libraries by the 
Puritans (W S R ) 

TALLOW (M E ialugli, ialg, cf Du talk, L Ger talg , the 
connexion with 0 E iaelg, dye, or Goth tulgm, firm, is doubt- 
ful), the solid oil or fat of ruminant animals, but commercially 
obtained almost exclusively from oxen and sheep The various 
methods by which tallow and other animal fats are separated 
and purified are dealt with in the article Oils Ox tallow occurs 
at ordinary temperatures as a solid hard fat having a yellowish 
white colour The fat is insoluble in cold alcohol, but it dissolves 
in boiling alcohol, in chloroform, ether and the essential oils The 
hardness of tallowand its melting-point are to some extent affected 
by the food, age, state of health, &c , of the animal yielding it, 
the firmest ox tallow being obtained in certain provinces of 
Russia, where for a great part of the year the oxen are fed on hay 
New tallow melts at from 42 5° to 43® C , old tallow at 43 5°, and 
the melted fat remains liquid till its temperature falls to 33° or 
34® C Tallow consists of a mixture of two-thirds of the solid 
fats palmitin and steann, with one-third of the liquid fat olein 

Mutton tallow differs m several respects from that obtained 
from oxen It is whiter in colour and harder, and contains only 
about 30 per cent of olein Newly rendered it has little taste or 
smell, but on exposure it quickly becomes rancid Sweet mutton 
tallow melts at 46® and solidifies at 36® C , when old it does 
not melt under 49®, and becomes solid on reaching 44® or 45® C 
It IS spanngly soluble in cold ether and in boiling alcohol 

TALLOW TREE, m botany, the popular name of a small 
tree, Stilhngia sebtfera, belonging to the family Euphorbiaceae, 
a native of Chma, but cultivated in India and other warm 
countnes The seeds are thickly coated with a white greasy 
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substance — so-called vegetable tallow — from which candles are 
made, and which is also used in soap-making and dressing cloth 
The butter tree or tallow tree of Sierra Leone is Pentadesma 
butyracea, a member of the family Guttiferae The fruit, which 
IS 4 to 5 in long and about 3 in in diameter, has a thick fleshy 
nnd abounding in a yellow greasy juice 
TALLY, an old device, now obsolete, formerly used in the 
English exchequer for the purpose of keeping accounts The 
tally was a willow or hazel stick about one inch in depth and 
thickness, and roughly shaped like a thick knife-blade (see 
Fig i) Notches (see Fig 2) were cut on it showing the amount 


stoves which warmed the houses of parliament On the i6th of 
October 1834 the houses of parliament were burnt down by the 
overheating of the stoves through using too many of the tallies 
The so-callcd tally-trade was an old system of dealing earned 
on in London and in the manufacturing districts of England, by 
which shopkeepers furnished certain articles on credit to their 
customers, the latter paying the stipulated price for them by 
weekly or monthly instalments (see M‘Culloch, Dtettonary of Com- 
merce)— iht precursor, in fact, of the modem mstalment system 

j See S R Scargill-Bird Guide to the Public Records (Calendar of 
State Papers) , H Hall, Curiosities and A ntiquities of the Exchequer 



Fir I — A tally (| scale) (not the same as that shown m Fig 2) 


paid, a gauged width of li inches representing £1000, i inch 
£100, 2 inch £10, half a notch of this size representing £i , 
yV inch IS , and the smallest notch id , half-pennies were rep- 
resented by small holes The account of the transaction was 
written on the two opposite sides, the piece of wood being then 
split down the middle through the notches , one half, called 
the tally, being given as a form of receipt to the person making 
the payment, while the other half, called the counter-tally, was 
kept in the exchequer Payments made into the exchequer 
were entered into an account-book, from which they were trans- 


TALMA, FRAN9OIS JOSEPH (1763-1826), French actor, was 
[ bom in Pans on the 15th of January 1763 His father, a dentist 
I there, and afterwards m London, gave him a good English 
j education, and he returned to Pans, where for a year and a half 
he practised dentistry His predilection for the stage was culti- 
vated in private theatncals, and on the 21st of November 1787 
he made his dehut at the Comedie Fran9aise as Seide m Voltaire’s 
Mahomet His efforts from the first won approval, but for a 
considerable time he only obtained secondary parts It was as 
the ^eune premier that he first came prominently into notice. 







Fir 2 — Diagrammatic view, showing notches with facsimile of writing, of an Exchequer tally (| scale), acknowledging the receipt 
of £2,yS 49 on the 2sth of October 1739 from Edward Ironside Esq as a loan to the king on ^^3 per cent annuities payable 

out of the Sinking Fund, on account of £500,000 granted by Act ii Geo II c 27 The date is written upon the upper side of the 
tally, where the two notches denoting £200 are cut The lower side on which the smaller notches are cut has only the word Sol 
written upon it 


ferred to a strip of parchment, or teller's hill, this was then 
thrown down a pipe into the tally-court, a large room directly 
under the teller’s office In the tally-court were officers of the 
clerk of the “ pells ” ^ and of the auditor as representing the 
chamberlain of the exchequer The teller’s bill was then 
entered in the introitus or receipt-book by the officer of the 
clerk of the pells, and in another book, called the bill of the day, 
by the auditor’s clerk A tally was then made of the teller’s 
bill, and it was given on application, generally on the following 
day, to the person paying in the money At the end of the day , 
the bill of the day was passed on to the clerk of the cash-book, 
by whom all the day’s receipts were entered (see the Great 
Account ” of Public Income and Expenditure, part 11 app 13, 
July 1869, by H W Chisholm) 

The practice of issuing wooden tallies was ordered to be 
discontinued by an act of 1782 , this act came into force on the 
death of the last of the chamberlains in 1826 The returned 
tallies were stored in the room which had formerly been the 
Star-chamber Ihis room was completely filled by them, so 
that in 1834, when it was desired to use the room, the tallies 
were ordered to be destroyed They were used as fuel for the 

^ called from the pells or sheepskins (Lat pellis skm) on which 
the records were written Ihe clerk of the pells was originally 
the pnvate clerk of the treasurer His duty was to keep separate 
records of aU momes entering and leaving the exchequer These 
records were kept on two rolls the pelhs introitus or pells receipt 
roll and the pellts exitus or pells issue roll The office gradually 
became a sinecure, its duties being discharged by deputy Previ- 
ously to 1783 the salary of the office was derived from fees and per- 
centages but in that year parliament settled the salary at £1500 
a year The office was abolished in 1834 


and he attamed only gradually to his unrivalled position as 
the exponent of strong and concentrated passion Talma was 
among the earliest advocates of realism m scenery and costume, 
being aided by his friend the painter David His first essay 
in this direction took the form of appeanng in the small r 61 e of 
Proculus in Voltaire’s Brutus, with a toga and Roman head- 
dress, much to the surprise of an audience accustomed to 18th 
century costume on the stage, and heedless whether or not it 
suited the part played Talma possessed in perfection the 
physical gifts fitting him to excel in the highest tragedy, an 
admirably proportioned figure, a striking countenance, and a 
voice of great beauty and power, which, after he had conquered 
a certain thickness of utterance, enabled him to acquire a 
matchless elocution At first somewhat stilted and monotonous 
in his manner, he became by perfection of art a model of sim- 
plicity Talma married Julie Canreau, a rich and talented lady 
in whose salon were to be met the principal Girondists The 
actor was an intimate friend of Napoleon, who delighted in his 
society, and even, on his return from Elba, forgave him for 
performing before Louis XVIII In 1808 the emperor had 
taken him to Erfurt and made him play the Mori de Cesar to a 
company of crowned heads Five years later he took him also 
to Dresden Talma was also a friend of Joseph Chenier, Danton, 
Camille Desmoulins and other revolutionists It was in 
Chenier’s anti-monarchical Charles IX , produced on the 4th of 
November 1789, that a prophetic couplet on the destruction 
of the Bastille made the house burst into a salvo of applause, 
led by Mirabeau This play was responsible for the politi- 
cal dissensions in the Com^die Fr in9aise which resulted in the 
establishment, under Talma, of a new theatre known for a time 
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as the Thdatre de la Rdpubhque, on the site of the present 
Theatre Frangais Here he won his greatest triumphs iurther 
development m costume and make-up was shown m his stage 
portrait of Jean Jacques Rousseau (1790), pronounced a wondtr- 
ful likeness \r\ I e journaliste de^ ombres In i8oi he divorced 
his wife, and in 1802 married Charlotte Vanhovc, an actress of 
the Comfdie Francaisc He made his last appearance on the 
iith of June 1826 as Charles VI in Delaville’s tragedy, and he 
died in Pans on the 19th of October of that > car 

Talma was the author of Memotre^ de Lekatn pricedet, de reflexions 
sur cet actiur it siir I art th^atral contributed to the LolltiUon dcs 
memoirts sur I art dramatiqui ami piililished scparitcly (iSi;f>) as 
Nifjt \ ions de Talma swr Ltkaiu ct Vart tMatral 

See Mtmoins de h J I alma ^irits par lui-vitnu it rciaiilhs et 
mts en ordre sur les papicrs dt sa famille by Alex Dum is (i«so) 

TALMAGB, THOMAS DE WITT (1832-1902), American 
Presb)terian preacher, born at Bound Brook, New Jersey, on 
the 7th of Janinry 1832 He was educated at the University 
of the Cit) of New York (now New York University) and at 
the Reformed Dutch Theological Seminarv at New Brunswick, 
N J , from which he was graduated m 1856 Immediately after- 
w^ards he berime pastor of a Reformed church at BellcMlle, N J 
In 1859 he removed to Sjracuse, N Y , m 1862 to Philadelphia, 
where he was pastor of the Second Reformed Dutch Church, 
and in 1869 to the Central Presbyterian Church m Brooklyn 
where a large building known as the Tabernacle was erected for 
him in 1870 Tn 1872 this building was burned down A 
larger one, holding 5000 persons, was built for him m 1873, but 
even this could not contain the crowds attracted by his eloquence 
and sensationalism In 1889 this church also was burned to 
the ground, onlv to be succeeded by another and larger one, 
which in Its turn was burned in 1894 Shortly afterwards he 
remoNcd to Washington, where from 1895 ^^99 

associate pastor, with Dr Byron Sunderland (d 1901), of the 
First Presbyterian Church During the last years of his life 
Dr lalmage ceased to preach, and devoted himself to editing, 
writing and lecturing At different periods ho was editor of 
the Christian at Work (1873-76), New York , the Advance 
(1877-79), Chicago, Frank Leslie's Sunday Magazine (1879-89), 
New' York , and the Christian Herald (1890-1902), New York 
For years his sermons were published regukirly in more than 
3000 journals, reaching, it is said, 25,000,000 readers His 
books also have had large circulations , among them are The 
Almond Tree in Blossom (1870), Every Day Religion (1875), 
The Brooklyn Tabernacle (1884) , From Manger to Throne (1895) , 
and The Pathway of Life (1895) His eloquence, while sensa- 
tional, was real and striking, and his fluency and the picturesque- 
ness of his language and imagery were remarkable He died 
at Washington on the 12th of Apnl 1902 

TALMUD, the great Rabbinical thesaurus which grew up 
during the first four to six centuries of the Christian Era, 
and, with the Old Testament, l^came the ** Bible of the 
Jews, and the chief subject of their subsequent literary activity 

I Contents — The Talmud (Hebrew “ teaching, learning 
consists of the Mtshndh (Hcb [oral] repetition, teaching ”), 
a systematic collection of religious-legal decisions developing 
the laws of the Old Testament, and the Gtmara (Aramaic 
“ completion, decision,” or perhaps also teaching ”), supple- 
mentary material, legal and otherwise ^ The whole was m two 
great recensions, Palestinian and Babylonian Other material 
related to the Mishnah is preserved in the Tosephtd (Aram 

addition ”) and the Mtdrdshim, and since all these, together 
with the TargUnum, represent the orthodox Rabbiniuil literature 
connecting the Old lestament with medieval and modern 
Judaism, the reader should also consult the articles Jews (parts 
11 and 111 ), Midrash, Tarcum, and for more detailed and critical 
treatment the references given to the Jewish Encyclopedia 

* Mishnah stands m contrast to Mtqrd reading, scripture **) , 
its Aram equivalent is MathnWia, from t^na, “ to r^eat,^’ whence 
the appellation J anna “ teacher ” (§ 3 IjcIow) These and the 
terms Gemara Talmud dc , are more fully explained in H L 
Strack’s invaluable Linlettunq in den Talmud (Leipzig, 1908), 
pp 2 sqq 


—TALMUD 

The Mishnah is a more or less careful arrangement of the 
extant Oral Law (see § 2), It forms the foundation of the 
Gemara, and is divided into six SMarm or Orders, each con- 
taining a number of Massektdth (“ weavings,” cf the etymology 
of “text”) or Iractates Ihese are subdivided into Peraqim 
(“sections”) or chapters, and these again into paragraphs or 
sentences 

T ZC'idUn (“seeds”) the first Order, on agriculture, is intro- 
duced bv (i) Bi^rdkoth (“blessings”) on daily and other priyers 
and blessings (2) PTah (“corner”) deals with lev xix 9 seq , 
xxni 22 Dent xxiv 19-22 and t lie rights of the poor {X) DC max, 
or ratlur Dammat (‘ doubtful ”) on doubtful ciscs relating to tiie 
tithing of fruit offerings (4) hiVayim (“ of two sorts ’ ) on tor- 
bidden mixtures (Lev xi\ 19, Deut xxii 9-1 1) («;) Sh^bTftk 

(“seventh”) on the sabbatical year (Dx xxni 11 Lev xxv t-S 
Deut XV I sqq ) (6) IMimOth (“ heave offerings ”), on the law in 

Num xviii 8 sqq 25 seq , Deut xviii 4) (7) lAx'rtrreM (“ tithi s ”) 

or Ma aur PTshon (“first tithe”), with reference to the Ltviies 
Num xviii 21-24 (8) Afa asCr Stunt (“ second titlic ”) vjth 

reference to the tithe eaten at Jerusalem Deut xiv 22-26 (9) 

Jfalluh (‘ cake”) on Num xv ih-21 (10) Orldh (‘ion kia ” 

(of trees]) on Lev xix 23-21; (ii) BiLkutim (“ first find ^ ”), 
on Lx xxiii [9, Deut xxvi i stjq The fourth chapter of this 
treatise printed 111 most etlitions is properly a Baraitha 

II Mocd (“ festival ”) (i) Shahbdth on the Sabbath as a da^ of 

rest Kx XX 10, xxiii 12, Deut v 14 Ac (useful edition by Si 1 ick 
1890) (2) ' htfibin (“ mixtures ” or amalgamations) on legitimate 

mcthofls of avoiding inconvenient restrictions on the Sabb ith 
(1) PSdhnn (“ laassovers ” — sacnfices anti meals) on Ex \ii xiii 
6-8 xxiii 15, Lev xxiii 5 sqq , Num xxviii 16 sqq , Deut cvi 

I sqq , Ac (4) ShCjalnn (“ shekels ') on the poll tax (Kx vxx 
12 sqq Neh x 33) (5) ( \ram “ the day ”) or hi pp tty Ini 

(“atonement”) or Y ha-k (“the day of atonement”) on Lev 
xvi xxiii 26-32 (useful edition by H L Strack Leipzig 1904) 
(6) Sukkdh or SukktVh ( ‘ boothfs] ”) on Lev xxni 34 sqq , Num 
xxix 12 stjq , Deut xvi 13 16 (7) Bi^ah (“egg” the opening 

word) or ted) (“ good [t i feast] day ”) general rnlcs for ft st- 
days (8) Posh /la-Shdmlh {“ New Year festival ”), on tlu services 
the calendar, and inoic pirticularlv on the first of the Seventh Month 
(cf Num X 10 xxviii II sqtj At ) (9) Tdanith or J aanivv<dfi, 

J c “ fast[sj ” speci il observancts relating thereunto , in particular 
to public fasts ippomtcd in time of tlrought (10) MC^illdh “roll” 
(of Esther) the reading of it at Punm Ac (11) AIo\d qifon 
{' the small M to distinguish it from the name of this otdtr; or 
Mashkin (the hrst word) regulations for the intermediate f( sti- 
vals at Passover and Tabernacles (12) Jfaqftcdb ( festival”) on 
the three pnncipal festivals Deut xvi 16 the duty of pilgiims 
and thelpelilements to be avoided (transl from Bab Talm by A \V 
Streane Camb , 1891) 

III Nashim ( ‘ women ”) (i) YC^hambth (“ sisters m law ”) on 

the levirate &c (2) KCthithnth (“marriage contracts”) lights 
and duties of husband and wife (3) WMatlm (“ vows ”) on Num 
XXX (4) Na-Jr (“ Nazinte ”), on Num vi (5) iiitiin ( docu- 
ments”) on divorce and separation (6) SMdh (“the faitJihss 
woman ) on Num v n 31 (7) Qtddushm (“ sanctihcatums ” 

of marriage) on the contr iction of legal marriage 

IV Ni^ziqin (‘ damages”) also known as \CshHoih (“(keds of 

help ”) (i) Baba qatmtid (Aram “ the first gate ”), on injuries and 

compensation, civil law (2) B a (Aram “ th< middle 

gate ”), on sales leases lost property (3) B Bathtd (Aram “ the 
last gate ”) on real estate succession, Ac (4) Sanhedun 
(avvkbpiov) on procedure and criminal law (X) Makkoth “blows” 
on the number to be inflicted (Deut xxv 1-3) and for what offence, 
Ac (6) SJubudth (“ oaths ”), on Lev v 4 sqq (7) *kduyyotli, 

testimonies ” viz of later tcaclicrs regarding their predecessors 
on the schools of Hillel and Shammai, ^Aqiba, Ac import mt for 
the problem of the literary growth of the Mishnah (8) 'Abodah 
Zarah (“idolatrous worship”) regulations in refcience to lieathen 
idolatry (useful edition with Germ transl by Strack, 1909 , and 
including tliat of the Gemara by F C Ewald Nuremberg 1836) 
(9) *Ah6th or PtrqC A ( ' sayings of the fathers ”) a famous collection 
of maxims , the sixth chapter on the possession of the law ' does 
not properly belong to the Mishnah (ed with transl by C laylor, 
Camb 1897, and in German by H L Strack, 1901) (10) Ihnayoth 

(“ decisions ”), on ludicial and other errors (Lev iv i sqcj ) 

V Qi'fdiishtm (“holy things”) (i) ZcbdhTm (“ sacrihccs ”) or 

shifhttath gdddshim (“ the slaughter of holy things ”), on tht ‘-acn- 
fieial laws Ac (2) AUnahaih (“ meat -offerings ”), on Lev 11 5 
11-13, VI 7-16, xiv 10-20, Ac (3) Htillln or Sh^hifa/h H (“[the 
slaughter of] common things”) on non-sacrificial meat (4) 
BCfkdrdth (“first-born”), on firstlings (Ex xiii 12 seq , Lev 
xxvu 26 seq , Num viii 16-18 xviii 15-17 , Deut xv ig sqq ) 
(5) *Afilkin (“valuations” for ransom, Ac), on Lev xxv 15-28 
29 sqq xxvii 2 soq , 28 seq (6) 7 dmurdk (“ exchange ” of 
dedicated animals), cl Lev xxvu 10, 33 (7) AYrUhoth (“ cutting 

off”), on excommunication, Ac (8) Altildh (“trespass”) on 
Lev v 15 sqq , Num v 6-8 (9) Tamid, on the “continual or 
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pei*pctual (daily burnt offering),” Ex xxix 38-42 Num xxviil 
2-8 (10) Mtddoth (“measures”) an important tractate on the 

temple (measurements, gates halls, <!fec ) (ii) Qtnnim (‘nests”), 
on sacrifices of doves by the poor (cf Lev i 14-17, v i Sfiq xu 8) 

VI JohorOth or TO/ , “ purihcations,” a eiiphcnusm tor tiling 
winch are ritually or ceremonially ” unclean ' (i) 

(” vessels ”) their uncleanness (cf Lev xi 32 sqq , Num 
XIX 14 sqq, XXXI 20 sqq) (2) Ohilloth ('tents”) on dehlement 
through a corpse (Num xix 14-20) &c (3) (“ piagues,” 

li leprosy), on Lev xiii seq (4) Parah (the [red] “heifer”), on 
Num XIX (5) l^haroth (euphemism for impurities) on minor 
defilements (6) MtqivCi'dth (ntual baths), bathing for the defiUiI 
(cf Lev XIV 8, XV 5 sqq , Num xxxi 23, also Mark vii 4) (7) 

Niddah (female “ impurity ”) on Lev xv 19-33 (8) MaUhtrtn 

(“ predisposing ”) or Mashqln ( liquids ”) on delileinent caused by 
wet unclean things (cf Lev xi 34, 37 stq ) (9) /dblm (“those with 

a discharge”) on Lev xv (10) I i*bul Yom (“immersed for foi 
on] th( day”), on those who have taken a ritual bath and must wiit 
until sunset before becoming ritually pure (see Lev xv 3 xxii 

6 seq , Num xix 19) (ii) Yad&ytm “ hands,” their purification 

(cf Mitt xv 2, 20, Mark vii 2-4 Ac) (12) ('q^in ('sltins”) 
on the relation between fruit and the stems and stalks as regards 
defilement tVt 

To Order IV the Babylomin recension of the Talmud adds seven 
treatises winch are of later origin and arc regarde<l as more or less 
extra canonical (1) iboih dJ Rabbt Nathan an expansion of IV 
9 ittributcd to a second century Kabbi but post -1 alrnudic (ed S 
S(he(htcr 1887) (2) Soph^rim (“scribes”) on the writing of the 

scrolls of f’hc Pentatein h grammatical (M issoretic) rules, and (a 
late I addition) on the liturgy (ed J Muller Leipzig 1H78) (3) 

Ehil Kahbathi ( great weeping”), or euphemistically SMnJidth 
( ‘ joys ”) on mourning customs anti rules (4) ka/ldh (“ betrothed, 
bnde ”) on chastity in marriage Ac Dt^reA E/en (5) Kabbah and 
(6) /iin a “Large” and a “small” treatise on various rules of 
‘ conduct” and soeiil life (7) Pe>eq ha-Shaldm, a “chapter on 
ptaio” (peacefulness) In addition to these seven other small 
Talmudic treatises are also reckoned (editetl by R Kirchheim 
Fr inkfort on Mam 1851) These deil with (r) the writing of the 
rolls of the Liw (2) Mifzuzah (Dent vi 0 xi 20) (3) 

(prayers phylacteries) , (4) the fringes (Num xv 38) , (5) slaves , 
(o) the Samaritans (see J A Montgomery, The Samaritans pp 
iq 6 sqq ) and (7) proselytes 

Ihf Mishnah itst If contains 63 tractates or since IV i-3onginally 
formed one (called Ni^Jqin) and I\ 4 s were united 60 The 
number is also given as 70 (el 2 Esd \iv 44-46) perhaps by in- 
cluding the seven smallei treatises appended to IV There arc 
523 chaj^ters (or 325, see I it IV 9) 

2 The Origin of the Mishnah — careful distinction was 
drawn between the Written Law, the Mosait Torah, and the rest 
oi the Scriptures and the Oral Law, or Torah 

by Mouth ('"*P min) ihe origin of the latter, which has 

become codified in the Mishnah, has often been discussed It 
was supposed that it had been handed down by Lzra , that 
It was indebted to Joshua, David or Solomon , that it was as 
old as Moses, to whom it had been communicated orally or m 
writing, complete or in its essence The traditional view is 
well illustrated m the words ascribed to R Simeon Lakish, 
3rd century ad ' “What is that which is wiitten, ‘I will 
give thee the tables of stone, and the Law and the Command- 
ment, which I have wiitten, that thou mayest teach them 
(Ex XXIV 12) ’ ? ‘ Tables,’ these are the Ten Words (the 

Deciilogue) , the ^ Law ^ is the Scripture , ‘ and the command- 
ment,’ that IS the Mishnah ‘ which I have written,’ these are 
the Prophets and Writings (i e The Hagiographa), ‘ to teach 
them,’ that is the Gemara — thus instructing us that all these 
were given to Moses from Smai ” Literary and historical 
criticism places the discussion on another basis when it treats 
the Mosaic TOnh in its present form as a post-exihc compilation 
(about 5th century b c ) from sources differing in date, origin and 
history There is no a priori reason why other legal enactments 
should not have been current when the compilation was first 
made , the Pentattuchal legislation is incomplete, and cov ers 
only a small part of the affairs of life m which legal decisions 

^ For the sake of convenience Ben (“ son ”) and Rabbi arc as 
usual, abbreviated to b and R For the quotation which follows 
sec Oesterley and Box, The Religion and Worship of the Synagogue 
(London 1907) p 31 , and on the subject S Schechter Studies in 
Judaism (London 1896) ch vii — “ the history of Jewish tradition ” , 
E Weber J ndi’iche Thtologic {Etiyizig 1897) pji 91 seq and 130 sqq , 
Strack op cit p 8 seq , W Bousset Rehg d Judentum^ (Berlin 
1906), pp 17O sqq and Jew Lncy iv 423 sqq , see also G B. 
Gray's art “ Law I ittrature ” m the hncy Bib 


might be needed There must have been a large body of usage 
to which Jewish society subscribed , customary usage is one of 
the most binding of laws even among modern Oriental com- 
munities where laws in writing are unknown, and one of the 
most interesting features is the persistence in the East of cIosel>- 
rdated forms and principles of custom from the oldest times to 
the present day Laws must be adjusted from time to time to 
meet changing needs, and new necessities naturally arose in the 
Greek and Roman period for which the older codes and usages 
made no provision Much in the same way as Roman law 
was derived from the Twelve tables, the Jewish written laws 
were used as the authority for subsequent modifications, and 
the continuity of the rehgious-legal s)stem was secured b\ a 
skilful treatment of old precedents - In the article Midrash 
it will be seen that new teaching could justify itself by a re- 
interpretation of the old writings, and that the traditions of 
formtr authoritative figures could become the framework of a 
teaching considerably later than their age It is probable that 
this process was largely an unconscious one , and even if con- 
scious, the analogy of the cc 3 nventional “ legal fiction ” and the 
usual anxiety to avoid the appearance of novelty is enough to 
show that It IS not to be condemned By the help of a traciition 
— a “ haggadic ” or “ halakic ” Midrash (^ § i)-^ontemporarv 

custom or ideals could appear to have ancient precedents, or 
by means of an cxcgetieal prcxrcss they could be directlv con- 
nected with old mcxiels In the Old Testament manv^ laws in 
the Mosaic legislation are certainly post-Mosaic, and the value 
of not a few narratives lies, not in their historical or biographical 
mbrmation, hut m their treatment of law, ritual, custom, 
belief, &.C later developments are exemplified m the pseud- 
epigraphical literature, notibly m the Book of Jubilees, and 
when we reach the Alishnah and Talmud, we have only the 
first of a new senes of stages which, it may be said, culmi 
n ite in the 16th-century Shulhan Aruk, the great compendium 
of the then existing written and oral law Thus, the problem 
of the origin or antiquity of the unwritten Oral Law, a living 
and fluid thing, lies outside the scope of criticism , of greater 
utility IS the study of the particular forms the laws ha\ e taken 
in the written sources which from time to time embody the 
ever-changing legacy of the past 

The course of development between the recognition of the supre- 
mac> of the Pentattueh and the actual writing down of the Mishnah 
and Gemara can be traced only in broad lines It is know n that 
a great m iss of onl tridition was current and there are a number 
of early references to written collections especially of haggadah 
On the other hand certain references indicate that there was a 
strong opposition to wilting down the Oral Law It is jnissible, 
therelore that wntttn works were in eircuLation among the Icirned 
and that thcbc contained varying interpretations which were likely 
to injure efforts to maintain a uniform Judaism Philo speaks of 
fxvpKa &ypa<pa (Otj Kal vbpifjia (cd Mangey 11 629) and the oral 

esoteric traditions of the Phansets are attested by Josephus (xiii 
10 0 cf 16 2) , ef m the New Testament Matt xv 1-9, Mark vu 
S Ac and tlic dfiTepuiaeii “repetitions” (cf the term Mishnah) 
of the Christ I \n Fathers For the uritten collections see Strack 
op Cl/ , pp 10 sqq , J Theodor Jew Enc\ vni 332, J Z Lautcr 
bach tb p 6 t ^ \\ Bacher th xii iq S Schechter Hastings' 

Diet Bible, \ 02, and art Midrash, 3 in this work The thcor> 
of an esoteric tradition is distinctlv represented in 2 Esdras xiv 
where Moses receives words which were not to be published and 
Ezra re-v rites seventy books which were to be delivered to the wise 
men of his people Also the Book of Jubilees knows of secret 
written traditions contaming regulations regarding sacrifices cS.c 
and Jacob hands over “ all his books and the books of his fatheis 
to Levi his son that he might preserve them and renew them for his 
children (i e the pnestly caste) unto this day ” (xlv 16) 

3 Grmvth of the Mishnah and Gemara — According to the 
traditional view the canon of the Old fcsUiment closed with 
the work of Ezra He was followed bv the Sopherim “ scribes 
(or the Men of the great Synagogue) to the Maccabaean age, 
and these again by the “ Pairs ” {zugidh Gr fvyih'), the reputed 
heads of the Sanhedrin, down to thi Ih rodian ige (i 30-30 B c ) 
The last culminate m Hillel {qv) and Shammai, the founder^ 
of two great rival schools, and to this famous pair the v\orL 

* See W R Smith, Old lest in the Jewish Church, p 51 seq . 
lOu 
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of collecting Mlakoth ('* legal decisions ”) has been ascribed 
Ihe ensuing period of the Tanna^lm, “teachers” (about 
A D 10-C20), IS that of the growth of the Mishnah ' Among 
the best known representatives of the schools are Rabban (a 
title given to Hillcl’s descendants) Gamaliel, the Phil-Hellene 
and teacher of the apostle Paul (Acts xku 3) and his son 
Simeon (Josephus, Li/e, § 38 seq , War^, iv 3, 9), and Rabban 
Johanan b ^kkai, founder of the scat of learning at Jamnia 
(jabneh) A little later (about 90-130 ad) are the famous 
Gamaliel II , Eliezer b Hyrqanos (at Lydda), and Ishmael b 
Elisha, the last of whom founded the school at Usha and is 
renowned for his development of the rules of exegesis framed 
by Hillel With Rabbi Aqlba (q v) and the synods of Jamnia 
(about 90 and 118 A d ) a definite epoch m Judaism begins At 
Jamnia, under the presidency of Gamaliel II and Eleazar b 
Azanah, a collection of traditional halakoth was formed m the 

tractate ^Eduyyoth (larger than and not to be identified with 
IV , 7 above) Here, too, was discussed the canonicit> of the 
Song of Songs and of Ecclesiastes, and it is probable that here 
Aqlba and his colleagues fixed the ofhcial text of the canonical 
books Aqiba had an important share in the early develop- 
ment of the Mishnah (Strack, pp 19, 89) , and, in the collectmg 
of material, he \sas followed notably by the school of Ishmael 
(about 130-160 ad), which has left its mark upon the early 
halakic Midrashim (see Midrash, § 5, 1-3) The more interesting 
names include R Meir, a well-known haggadist, R Simeon b 
Yohai, R Jose b Halaphta and R Jehudah b ‘Erai But, as 
collections of decisions were made by prominent teachers from 
time to time, confusion was caused by their differences as 
regards both contents and teaching (Sotahj 22a , Shabb 138^) 
Consequently, towards the close of the second century a 
thoroughly comprehensive effort was made to reduce the 
hdakoth to order Judah, grandson of Gamaliel II , known as 
the Prince or Patriarch (nJsV), as Rabbtnu (“ our teacher ”), 
or simply as “ Rabbi ” par excellence , was the editor He 
gathered together the material, using Meir’s collection as a 
basis, and although he did not write the Mishnah as it now is, 
he brought it into essentially its present shape His methods 
were not free from arbitrariness , he would attribute to “ the 
wise” the opinion of a single authority which he regarded as 
correct , he would ignore conflicting opinions or those of 
scholars which they themselves had afterwards retracted, and 
he did not scruple to cite his own decisions ^ 

The penod of the ^Amdrd^lmj “ speakers, interpreters ” (about 
220-500 ad), witnessed the growth of the Gemara, when the 
now “ canonical ” Mishnah formed the basis for further ampli- 
fication and for the collecting of old and new material which 
bore upon it In Palestine learning flourished at Caesarea, 
Sepphons, Tiberias and Usha, Babylonia had famous schools 
at Nehardea (from the 2nd century ad), Sura, Pumbeditha and 
elsewhere ® Of their teachers (who were ( ailed Rabbi and Rab 
respectively) several hundreds arc known R Hiyya was 
redactor of the Siphrd on Leviticus (Midrash, § 5, 2), to him 
and to R Hoshaiah the compilation of the TdsephUi is also as- 
cribed Abba Anka or Rab, the nephew of the first mentioned, 
founded the school of Sura (219 ad) Rab and Shemuel 
(Samuel) “ the astronomer ” (died 254 ad) were pupils of ; 
“ Rabbi ” (i e Judah, above), and were famed for their know- 
ledge of law , so numerous were their points of difference that | 
the Talmud will emphasize certam decisions by the statement 
that the two were agreed The Gemara is much mdebted to 
this pair and to Johanan b Nappaha (199-279) The latter, 
founder cf the great school of Tiberias, has indeed been 

‘ On the vanous teachers especially the Haggadists. see W 
Bacher, Agada der Babylon Amoraer (Strassburg, 1879), A d 
Tannaiten (1884, new edition begun in 1903) A d Pal AmovAer 
(1892) 

* See the cnticisms in Jew Ency , viii 612 and J Bassfreund, 
Monalsschrtft f d Gesch u Wtssens d Judeniums, 1907 pp 427 
sqq On the earlier stages, see Jew Ency , vui 610, and Hastings' 
Diet Bible, V 61 col 2 with the references 

* On these schools, see art Jews, § 42 seq , and Jew Ency , 

1 145-148 


venerated, on the authonty of Maimonides, as the editor of the 
Palestinian Talmud , but the presence of later material and of 
later names, eg Mam b Jona and Jose b Abin (Abun) refute 
this view The Babylonian Rabbah b Nahmani (d c 330) had 
a dialectical ability which won him the title “ uprooter of moun- 
tams” His controversies with R Joseph b Hiyya (known for 
his learning as “ Sinai ”), and those between their disciples Abayi 
and Raba are responsible for many of the minute discussions 
in the Babylonian Gemara Meanwhile the persecutions of 
Constantine and Constantius brought about the dccav of tht 
Palestinian schools, and, probably in the 5th century, their 
recension of the Talmud was essentially complete In Babylonia, 
however, learning still flourished, and with Rab Ashi (352-427) 
the arranging of the present framework of the Gemara may 
have been taken in hand Under Rabba los^pha’a (dietl 470) 
and Rabma, t e Rab Abina (died 499), heads of the academy of 
Sura, the Babylonian recension became practically complete 

Email) , the Sabdra'e, “ explainers, opiners ” (about 500-540), 
made some additions of their own in the way of explanations 
and new decisions They may be looked upon as the last 
editors of the now unwieldy thesaurus , less probable is the 
view, often mamtamed since Rashi (iith century), tliat it was 
first written down in their age ^ 

4 The Two Talmuds — The Palestinian recension of the Mish- 
nah and Gemara is called “ the lalmud of the Land of Israel,” 
or “ T of the West ” , a popular but misleading name is “ the 
Jerusalem lalmud ” It is an extremely uneven compilation 
“ What was reduced to wnting does not give us a work earned 
out after a preconcerted plan, but rather represents a senes of 
jottings answering to the needs of the various individual writers, 
and largely intended to strengthen the memory ” (Schcchter) 
Political troubles and the unhappy condition of the Jews 
probably furnish the explanation , hence also the abundance 
of Palestinian haggadic literature in the Midrashim whose 
“ words of blessing and consolation ” appealed more to their 
feelings than did the legal writings The Pal 'lalmud did not 
attain the eminence of the sister recension, and survives in a 
very incomplete form, although it was perhaps once fuller It 
now extends only to Orders I, -IV , with the omission of IV 
7 and qj^nd with the addition of part of VI 7 * 1 he Babylonian 
Talmud (or Tal Babli) contains the Gemara to 36J tractates, 
but the material is relatively very full, and it is about three times 
as large as the Pal , although the Gemara there extends to 39 
tractates In the latter the Gemara follows each paragraph of 
the Mishnah , in the former, references are usually made to the 
leaves (the two pages of which are called a and b), the enumera- 
tion of the edtlio prtneeps being retained in subsequent editions 
The Mishnah is written in a late literary form of Hebrew , but 
the Gemara is in Aramaic (except the Baratlhas), that of the 
Bab 1 being an Eastern Aram dialect (akm to Mandaitic), 
that of the Pal T being Western Aram (akm to Biblical Aram 
and the largums) Greek was well understood in cultured 
Palestme , hence the latter recension uses many Greek terms 
which it docs not explain , whereas in the Bab T they are much 
less common, and are sometimes punnmgly interpreted ® The 
Pal Tal is the more concise but it is remarkable for the 
numerous repetitions of the same passages , these are useful 
for the criticism of the text, and for the light they throw upon 
the incompleteness of the work of compilation The Bab lal , 
on the other hand, is diffuse and freer in its composition, and it 
IS characterized by the exuberance of Halakah, which is usually 
rather subtle and far-fetched Both lalmuds offer a good 
field for research (see below) Especially interesting are the 
Baraithas which are preserved in the Gemara in Hebrew , they 
are ” external ” decisions not included in the more authoritative 

* See Strack, p 16 seq The view has little m its favour altliough 
memory played a more important part then than now For eany 
mnemonic aids to the Mishnah, see Strack p 68, /ew Ency ,x\\ 19 

* The Mishnah was first cntically edited by W H Lowe (Cam- 
bndge, 1883) 

* The Greek words are treated by S Krauss and I L6w» 
Grtech u Lai Lehnworter {Berlin, 1898-9) For the Persian elements 
in the Bab T , see Jew Ency vii 313 
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Mishnah, but they differ from and are sometimes older than 
the Mishnic material, with which they sometimes conflict (so 
in particular as regards the rejected decisions of the school of 
Shammai) They usually begin “ our Masters taught/’ ** it 
is taught,” or ‘‘ he taught,” the verb tend (cf Tannd'hn, 
“teachers”) being employed (see further Jew tncy , 11 513 seq ) 
Parallel to the Mishnah is the Tdsephtdj an independent compila- 
tion associated with R Nehemiah (a contemporary of Meir and 
Simeon b Yoliai), Hiyya b Abba and others , it is arranged 
according to the Mishnic orders and tractates, but lacks IV 9 
and V 9-1 1 The halakoth are fuller and sometimes older than 
the corresponding decisions in the Mishnah, and the treatment 
IS generally more haggadic^ The method of making the dis- 
cussions part of an interpretation of the Old Testament (halakic 
Midrash), as exemplified in the Tosephta, is apparently older than 
the abstract and independent decisions of the Mishnah — which 
presuppose an acquaintance with the Pentateuchal basis — and, 
like the employment of narrative or historical Midrash (eg m 
the Pentateuch, Chronicles and Jubilees), was more suitable for 
popular exposition than for the academies For other halakic 
literature which goes back to the period of the Tann«i’im, sec 
the MeMta, Siphrd and Stphre, art Midrash, ^ 5, 1-3 

The Palestinian Talmud, although used by the Qaraites m 
their controversies, fell into neglect, and the Babylonian recen- 
sion became, what it has since been, the authoritative guide 
With the Grdnlm, the heads of Sura and Pumbeditha (about 
589--1038), we enter upon another stage The “ canonical ” 
Mishnah and Gemara wcie now the objects of study, and the 
scattered Jews appealed to the central bodies of Judaism in 
Babylonia for information and guidance The Geonim in their 
“ Responses ” or “ Questions and Answers ” supplied authonta- 
tive interpretations of the Old Testament or of the Talmud, 
and regulated the application of the teaching of the past to the 
changed conditions under which their brethren now lived 
The legal, religious and other decisions formulated in the 
pontifical communications of one generation usually became 
the venerated teaching of the next, and a new class of literature 
thus sprang into existence (See Gaon ) Meanwhile, as the 
Babylonian schools decayed, Talmudic learning was assiduously 
pursued outside its oriental home, and some Babylonian Tal- 
mudists apparently reached the West However, the fortunes 
of the Talmud in a hostile world now become part of the history 
of the Jews, and the many interesting vicissitudes cannot be 
recapitulateci here (See Jews, §§ 44 sqq ) T<3 the use of the 

Pal Talmud by the Qaraites in their controversies with the 
Rabbis we owe the preservation of this recension, incomplete 
though it is lo the intolerance of Christians are no doubt due 
the rarity of old MSS , ind the impure state of the text of both 
Talmuds At the same time, the polemics had useful results 
since the literary controversv in the i6th century (when Johann 
Reuchlin took the part of the Jews) led to the editio pnneeps of 
the Babylonian lalmud (Vienna, 1520-23) A change shows 
itself in the second edition (Basel, 1578-81), when the *Ahdddh 
Zdrdh (above, i IV 8) was omitted, and passages which 
offended the Christians were cancelled or modified ^ 

Owing to the nature of its contents the Talmud stoexi sorely m 
need of aids and guides and a vast amount of labour (of varying 
value) has been devoted to it by Jewish scholars Of the many 
commentaries the first place must be given to that of R bolomon 
Izhaki of Troyes (see Rashi) , his knowledge of contemporary 
tradition and his valuable notes make it a new starting point in 
the mterpret ilion of the Talmud To RashTs disciples are due the 
TdseiphOth “ additions ” which with the commentary of ‘ ihi 
Commentator” as he was styled are often reproduced in printed 
editions of the Talmud This school (France and Germany 12th to 
13th century) developed a casuistical and over-ingenious interpre 
tation — in contrast to the Spanish Talmudists who aimed at simpli- 
fication and codification — and it drew upon it the saying of 
Nahmanidcs (i 3th cent ) ” They try to force an elephant through 

* Lat transl of Orders I -III V , Iw Ugolinus, Thes , xvu -xx 
recent ed by M S Zuckermandel (Pasewalk, 1880), see Jew 
IZncy , XU 207 sqq 

* On the censorship and burning of the Talmud, see Jew Ency , 
111 642 sqq , XU 22 , Strack 71 seq , 78 sqq 


the eye of a needle ” Important also are the introduction to and 
commentary upon the Mishnah by Maimomdcs {q v ), and the 
commentary of Rabbenu Obadiah di Bertmoro (died 1510) Both 
have often been printed , they were translated by Surenhusius 
(Amsterdam 1698-1703) see Jew Enc\ xii 27-30 

Systematic abstracts of the legal parts of the Talmud were made 
by Isaac Alfazi (or Riph ” 1013-1103), and by Maimomdes 

{Mishnch Torah, otherwise ctdkd Sepher ha- Y&d or YUd ha-HdzHkah) 
The latter prepared a great sum miry of all Jewish religious and 
civil law the standard work upon which Christian theologians 
from the 16th century onwards based their studies — and also their 
criticisms — of early Rabbi nism Jacob b Asher b Yehiel in his 
Turim (“rows”) presented a well irranged collection of those 
laws which had not become obsolete togetlier with the addition of 
new ones Most important of all however is Joseph Caro’s Shulhdn 
*AriV (“ prepared table “) which came in the age of printing (1565) 
leapt into popularity, and has been, in its turn the subject of many 
commentaries and hand-books Tins great work systematized Tal- 
mudic law m all its developments ancient and moclern, written and 
oral (I Abrahams Jew Tit T ondon 1906 p 147 seq see also Jew 
Ency 111 , ^84 sqq ) The lengthy history of the written and oral 

law thus reached its last stage m a work which grtw out of the 
lalmud but had its roots m a more distant past It was at the 
dawn of a jicriod when the ancient codes which had been continu- 
ously reinterpreted or readjusted were to be re-exammed under 
the influence of newer ideas and methods of study * 

The haggidie portions of tlie Talmutl were collected (a) from the 
Bab recension in the Hagpadoth ha-Talmnd (Constantinople 1511) 
and in Jacob ibn Habib’s En (eye, well of) Jacob (Salonika, 1516), 
and (b) from the Pal by Samuel Yapheh (Venice 1589) and in 
the Yalkut Shimeoni (sec Midrash, § 5 9) These are superseded 
by the recent translations made by A Wunsche (Jer T , Zunch, 
1880 Bab T , Leipzig 1886-9) 

The standard lexicon was the * lrfd{h) of Nathan b Yehiel of 
Rome (c 1100) whicli underlies all subsequent works notably the 
great Aruch Completum of A Kohut (Vienna, 1878-1892 , supple 
ment New York 1892) see further /ea/ Lnev iv i;8oscq Modem 
dictionaries of the older Rabbinical wntings have been made by 
J Levy (Leipzig 1876) M Jastrow (London and New York 1886) 
G Dalman (Frankfort-on-Main 1901) More technical is \V 
Bacher's / xeget Terminologie d pid Traditions-ht (Leipzig, 1905) 

The grammatical aids are modem For Mishnic Hebrew see 
A Geiger (Breslau 1845), Strack and Siegfncd (Leipzig 1884), 
and M H Segal’s essay on the relation between Mishnic and Biblical 
Hebrew {Jno Quart Rtv xx 647-737) , for Western Aramaic 
especially (t Dalman Jad I^al Aram (Ltijizig 190^) for Eastern 
Aram S D Luzzatto (Eng trails by (lOldammer 1877), C Levias 
(Cincinnati 1900) M L Mirgolis (Munich 1910) and also T 
l:io\i\okc s Mandatsche Gramm (Halle 1875) 

The text of the Talmud has been badly preserved , much useful 
critical work his been done by R Rabbinovicz Vartae I^cttones 
(Munich 1876-86) for the Bab T , and by B Ratner Ahavath Zion 
(in Heb Wilna 1901 -2) for the Jer T As regards translations 
(a subject cnticalR handled by E Bischofl Fiankfort-on-Mam, 
1899) incl texlii few arc satisfactory some have already been 
mentioned in § i for a full list see Strack’s Finlcttung pp 144-155 
One may however mention tlic translations in English by D A 
de bola ind M J Raphall (18 Mishnic tractates, 1 ondon 1843), 
J Barclay (also a selection of 18 , Ixindon, 1878) and the 
(abbreviated) c<htion of the Bab Talm with text and translation by 
M L Rodkinson (New York 1869 sqq ) The Bab text with a 
German transLation has been edited liy L Goldschmidt (Berlin, 
1897 sqq ) The Palest Talm has been translated into Trench by 
M bchwab (Pans 1871 sqq ) 

5 heaiures of Interest and Value — Although the Midrashim 
do not hold the authoritative position which the Talmud enjoys, 
the two groups cannot be kept apart m any consideration of 
the interesting or valuable features of the old Rabbinical wntings 
Viewed as a whole they have the characteristics of other Pales- 
tinian literature, the merits and defects of other oriental works 
As regards the Talmud, neither the Mishnah nor the subsequent 
Gcmara aimed at presenting a digested corpus of la^\ It is 
really a large collection of opinions and views, a remarkably 
heterogeneous mixture of contents, for which the history of its 
growth IS no doubt largely responsible It appals the reader 
with its irregulanty of treatment, its vanations of style, and 
its abrupt transitions from the spintual to the crude and trivial, 
and from superstition to the purest msight Like the Koran it 
IS often concise to obscunty and cannot be translated literally , 

* It IS interesting to comp^e the development of Jewish law with 
that of the Mahommedan, Roman and English systems, the points 
of resemblance and difference being extremely suggestive for other 
studies On the Jewish codifiers generally see S Daiches m L 
Simon* s Aspects of Heb (London 1910) pp 87 sqq 
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It presupposes a knowkdge which made commentaries a necessity 
even, as we have seen, to the Jews themselves Ihe opening 
of Order 11 6, for example, would be unintelligible without a 
knowledge of the law in Levit xxiii 42 “ A booth (the interior 

of which is) about 20 cubits high is disallowed R Judah 
allows it One which is not ten hands high, one which has not 
three walls, or which has more sun than shade is disallowed 
‘ An old booth ? ’ (marks of quotation and interrogation must 
be supplied ) The school of Shammai disallows it , but the 
school of Hillel allows it,” &c In the Gemara, the decisions of 
the Mishnah are not onlv disc ussed, explained or developed, but 
all kinds of additional matter are suggested by them Ihus, 
in the Bab Gem to III 5, the reference in the Mishnah to the 
Zealots (wiKuptot) is the occasion for a long romantic account 
of the wars preceding the destruction of the Second lemple 
In IV 3 the incidental prohibition of the cutting up of a roll 
of Scripture leads to a most valuable discussion of the arrange- 
ment of the Canon of the Old Testament, and other details 
including some account of the character and date of Job 
I here arc numerous haggadic interpolations, some of consider- 
able interest Prose mmgles with poetr), wit with wisdom, 
the good with the bad, and as one thing goes on to suggest 
another, it makes the Talmud a somewhat rambling compilation 
It IS scarcely a law-book or a work of divinity , it is almost an 
encyclopaedia in its scope, a store-house reproducing the know- 
ledge and the thought, both unconscious and speculative, of 
the first few centuries of the Christian era 

A good idea of its heterogeneity is allorded by the bnglish trans- 
lations of Talmutlic and other commentaries by P 1 Hershon 
fLomion iSHo-q) For miscclHntous colUctions of excerpts see 
H Poiano (m the Chandos Classics) Chenery Legends from the 
Midra^h , 1 Mytrs Gems from the lalmud, S Rapoport Tales 
and Maxims from the Mtdrash E R Montague lales from the 
fahniid A valuable general introduction to the Rabbinical 
literature (with numerous excerpts) is given by J Winter and 
A Wunschc Gesch d Jud-Helltn u Talm Litk r at ur {Tru^r 1804) 
The liter iturc has not been fullv explored for its contribution to 
the various branches of antiquarian research On the animal 
fables most of them found also in Indian and in classical collections 
see J Jacobs Tables of Arsupf (London 1889) , for myth super- 
stition and folk-lore see I) Joel Aber^laube (Breslau 1881), and 
M Grunlniim Stmit Saf^ettkundt (Leiden 1893), Ges Aufsatzt 
(Berlin iQoi) for mathematics see B Zuckermann (Breslau 
1878) for medicine J Bergcl (Leipzig 1885) &c Lor these 
subjects and for law zoology geography A,c &c see the full ind 
classihed bibliographies in M L Kodkmson Hist of Talmud (New 
York 1903) vol 11 ch viu and Strack s F pp 164-175 

Ordinary estimates of the Talmud are often influenced by 
the attitude of Christianity to Judaism and Jewish legalism, j 
and by the preponderating mterest which has been taken in i 
the religious-legal side of the Rabbinical writings 1 he canoniza- 
tion of oral tradition in the Mishnah brought the advantages 
and the disadvantages of a legal religion, and controversialists 
have usually seen only one side Ihe excessive legilism which 
pervades the Talmud wa^ the scholarship of the age, and the 
Talmud suffers to a certain extent because accepted opinions 
and isolated views are commingled To those who have no 
patience with the minutiae of legislation, the prolix discussions 
arc as irksome as the arguments appear arbitrary ^ But the 
Talmudical discussions were often merely specialcst and technical 
— they were academical and ecclesiastical debates which did 
not always touch every-day life , sometimes they were for the 
purpose of reconciling earlier conflicting views, or they even 
seem to be mere exhibitions of dialectic skill (cf , perhaps, Mk xii 
18-2 3) It may be supposed that this predilection for casuistry 
stimulated that spirit which impelled Jewish scholars of the 
middle ages to studv or translate the learning of the Greeks ^ 
Once again it was — from a modern point of view — old-fashioned 

1 riic whole subject of Jewish legalism should be compared with 
Islam where again law and religion are one , as regarfls the legil 
asjiect see the extremclv suggestive and instructive study “ The 
Relations of Law and Reli^on the Mosque el-Azliar " by J Bryce 
Studiis in History and Jurisprudence (k^oi) 11 No xiii 

® Some of the most inHuential of the Greek works in the middle 
ages had passed through Synac Arabic and Hebrew translations 
before they appeared in their more familiar Latin dress I 


scholarship , yet one may now recognize that in the development 
of European science and philosophy it played a necessary 
part, and one can now realize that again the benefit was for 
common humanity rather than for the Jews alone It may 
strike one as characteristically Jewish that extravagant and 
truly oriental encomiums were passed upon such legalists and 
Talmudists as Isaac Alfazi, Rashi or Maimonidcs , none the less 
the medieval Jews were able to produce and appreciate excellent 
literature of the most varied description In any case, the 
Talmud must be judged, like other authoritative religious litera- 
ture, by Its place m history and by its survival P>om age to 
age groups of laws were codified and expanded — the Priestly 
1 iw of the Old Testament, the Mishnah, the complete Talmud, 
the subsequent codifications of Alfazi, Maimomdes, and finally 
Joseph C aro Thus, the lalmud occupies an intermediate place 
between the older sources and its later developments At each 
step disintegration was arrested, but not Jewish genius , and 
the domination of the Law in Judaism did not as a matter of 
fact have the petrifying results which might have been antici- 
pated ihe explanation may be found partly in the intense 
teeling of solidarity uniting the Deity with his worshippers and 
his worshippers among themselves No distinction was drawn 
between secular and religious duties, between ceremonial, ethical 
or spiritual requirements Modern distinctions of moral and 
ceremonial being unknown, anc lent systems must be judged in 
the light of those modes of thought which could not view religion 
apart from life The Talmud discusses and formulates rules 
upon points which other religions leave to the individual , it 
inculcates both ceremonial and spiritual ideas, and often sets 
up most lofty ethical standards The bonds, rigorous and 
strange as they often appear to others, were a sacrament en- 
shrined in the imagination of the lowliest follower of the Talmud 
Some of the keenest legalists (eg the Babylonian Rab) are 
famous for their ethical teaching, and for their share in popular 
exposition , one of the best ethical systems of medieval Judaism 
(by Bahya ibn Pekuda) is founded upon the Talmud , the last 
exponent of Rabbinical legalism, Joseph Caro, was at the same 
time a mystic and a pietist , and the combination of the poetical 
with the legal temperament is frequent The Talmud outlived 
the reactionary tendencies of the Qaraites (qv) and of the 
Kabbalah (q v ), and fortunately, sim e these movements, impor- 
tant though they undoubtedly were for the evolution of thought, 
had not within them the power to be of lasting bene fit to the 
rank and file of the community Finally, no religion has been 
without exhibitions of fanaticism and excess on the part of its 
followers, and if the Old Testament itself was the authority 
for witch-burning among C^hnstians, it is no longer profitable 
to ask whether the Talmud was responsible for offences com- 
mitted by or alleged against those whose lives were regulated 
by It On the other hand, Judaism has never been without its 
heroes, martyrs or saints, and the fact that it still lives is 
suffident to prove that the mechanical legalism of the lalmud 
has not hindered the growth of Jewish religion 
Apart from the general interest of the literature for history 
and of Its contents for various departments of research, the 
excgetical methods of the Talmud are especially instructive 
There were rules of interpretation, and they give expression to 
one dominant idea there is an infinite potentiality m the words 
of the Old Testament, none is fortuitous or meaningless or 
capable of only a single interpretation, they were said for all 
time, “ for our sake also ” and “ for our learning ” (cf Paul, in 
Romans iv 24, xv 4) This was not conducive to cntical 
inquiry , questions of the historical background of the biblical 
passage or of the trustworthiness of the text scarcely found a 
place The interpretation itself is markedly subjective , by 
the side of much that is legitimate exegesis, there is much that 
appears arbitrary in the extreme The endeavour was made 
to interpret, not necessarily according to the letter, but accord- 
ing to individual conceptions of the spirit and underlying 
motive Thus, the same evidence could give rise to widely 
differing conflicting interpretations, which may not be directly 
deducible from or justified by the Scripture Hence the value 
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of the teaching, whether halakic or haggadic, rests upon its 
intrinsic worth, and not upon the cxegetical principles which 
were the tools common to the age. Moreover, it was also con- 
sidered necessary that teaching should be authenticated, as it 
were, by its association with older authority whose standing 
guaranteed its genuineness For this reason anonymous 
writings were attributed to famous ilames, and traditions were 
judged (as m Islam), not so much upon their merits, as by the 
chain of authorities which traced them back to their sources 

To supplement what has already been pointed out m the 
article Midrash, it may be noticed that the familiar penalty of 
the “forty stripes save one’^ (2 Cor xi 24, Josephus, Ant , 
IV 8, 73) IS discussed in the Mishnah {Makkothy iv 5), and is 
subsequently explained by an extremely artificial mterpretation 
of Deut XXV 2-3 (as though “ to the number 40 ”) But the 
penalty is obviousl) older than, and entirely independent of, the 
arbitrary explanation by which it is supported Again, the 
rending of clothes on the occasion of a charge of blasphemy 
(Matt xxvi 65) IS actually connected with Joseph b Qorha of 
the 2nd century a d {Sanhed , vii 5), although elsewhere this 
halakah is anonymous Here the effort was made to sub- 
stantiate a practice, but the tradition was not unanimous , 
and it often happens that the lalmud preserves different tradi- 
tions regarding the same teachmg, different versions of it, or 
it IS ascribed to different authorities (see Jew Ency , xii p 15, 
col 2) I he fact that certain teaching is associated with a 
name may have no real significance for its antiquity, even as a 
law asmbed to the age of Moses — the recognized law-giver — 
may prove to be of much earlier or of much later mception 
This feature naturally complicates all questions affecting origin 
and originality, and cannot be ignored m any study of the 
lalmud m its bearing upon the New Testament^ Similar or 
related forms of interpretation and teaching are found in the 
Talmud, in Hellenistic Judaism, in the New lebtament, m early 
Church Fathers and in Syriac writers As regards the New 
Testament itself, the points of similarity are many and often 
important It has been asserted that “ the writings of recent 
Jewish critics have tended on the whole to confirm the Gospel 
picture of external Jewish life and where there is discrepanc) 
these critics tend to prove that the blame lies not with the 
New Testament originals, but with their interpreters Ihe 
Talmud also makes “ credible details which man> Christian 
expositors have been rather inclined to dispute Most remark- 
able of all has been the cumulative strength of the arguments 
adduced by Jewish writers favourable to the authenticity of 
the discourses in the Fourth Gospel ” ^ The points of 
contact between the phraseology m the Gospel of John and the 
early Midrashim are especially interesting * The popularity of 
the paiable as a form of didactic teaching finds many examples 
in the Rabbinical writings, and some have noteworthy parallels 
in the New Testament ^ It is known that there were theological 
controversies between Jews and Christians, and in the Midrash 
Bereshtth Rabbah (Midrash, § 5^ 5 ) a passage (translated m 
Jew Ency , viii 558) directed agamst the Christian view which 
found support for the doctrine of the Trinity in Gen i 26 
But it IS uncertain how^ far the doctrines of Judaism were influ- 
enced by Chnstianit) , and it is even disputed whether the 
Talmud and Midrashim may be used to estimate Jewish thought 

* There are many details in the Talmud which cannot be dated 
if some are obviously contemporary, others find parallels in Ancient 
Babylonia, for example in the code of Hammurabi See L N 
Dembitz Jew Quart Rev , xix 109-126 and the literature on 
the code (see Babylonian I aw) Numerous miscellaneous ex- 
amples of the intimate relationship between the Rabbinical and 
older oriental material will be found in H Pick Assyrxsches u 
Talmudi^ches (BcThn 1903), \ Jeremias Bab tmN Te^ (Leipzig 
1905) Alte Test xm Lichte d Alien Orients {tb 1906), E Bischofi, 
Bab astrales tin WeUbxlde d Thalmud u Mtdrasch {tb , 1907) 

* I Abrahams on “ Rabbinic Aids to Exegesis,” in Swote’s 
Camb Bibl Essays (1909) p 181 

* See the essay of Schlatter, Sprache u Hetmat d vierten evan- 
gahsten (1902) 

< Seep Fiebig Ali-jud Gletchmsse u d Glexchntsse /rsw (Leipzig 
1904) , Lauterbach, Jtw Ency , ix 512 sqq , Oesterley and Box, 
p 96 seq 
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of the ist or 2nd century a d Much valuable work has been done 
by modem Jewish scholars on the “ higher cnticism ” of these 
wntings, which, it must be remembered, range over several 
centuries, but it still remains difficult to date their contents 
Moreover, m endeavouring to sketch the theology of early 
Judaism it has been easy to find in the heterogeneous and con- 
flicting ideas a system which agreed with preconceived views, 
and to reject as late or exceptional whatever told against them 
In considering the evidence it is a delicate task to avoid con- 
fusing Its meaning for its age with that which has appeared the 
only natural or appropriate one to subsequent interpreters 
(whether Jewish or Chnstian) who have been necessarily influ- 
enced by their environment and by contemporary thought 
At all events, if these writings have many old elements and 
may be used to illustrate the background of the New Testament, 
they illustrate not only the excessive legalism and ritualism 
agamst which early Christianity contended, but also the more 
spiritual and ethical side of Judaism Upon this latter phase 
the pseudepigraphical and apocalyptical wntings have shed 
much unexpected light m Imking the Old Testament with both 
Christian and Rabbinical theology The vanous problems 
which arise are still under discussion, and are of great importance 
for the study of Palestinian thought at the age of the parting 
of the ways They touch, on the one hand, the absolute 
onginality of Christianity and its attitude to Jewish legalism, 
and, on the other, the true place of the pseudeptgrapha in Jewish 
thought and the antiquity of the Judaism which dominates the 
Talmud They do not, however, exclude the possibiht\ that 
by the side of the scholasticism of the early Jewish academical 
circles was the more popular thought which, forming a link 
between Jews and Christians, ultimately fell mto neglect as 
Judatsm and Christianity formulated their theologies 

On the close relation between the thought of the age see 
B Ritter Phth u d Halacha (Leipzig 1879) , M Grunwald m 
Komgsberger's (Berlin 1890), N I Weinstein Zur 

Genesis d Agada (Frankfort-on-Main, 1901) W Bousset Relxg 
d Judentums pp 50 sqq , R Graffin’s ed of Aphraates {q v ) 
(Pans 1894) p xhx seq , S Funk on the haggadic elements in 
Aphraates (Vienna 1891) and art Midrash §4 In this respect 
the pseudepiRTaphic lit is frequently of the greatest interest thus 
Mark iv 24 jinds a close parallel m '* the Testament of Zebulun ’ 
viii 3 (R H Charles Test of xii Patriarchs p 117) and does not 
tliffcr essentially from the saying ascribed to Gamaliel II {Shabh 
t;ib) and others A close parallel to Matt vii 3 is ascribed to 
R Tarpon latter lialf of ist century a d {A raft i6b "If ont 
says take the mote from thy eye he ans^^e^s take the beam from 
thv eye’ ), it seems to have been a popular saving (see Baha 
Bathra i^b) See further for the Talmud and Midrashim m 
relation to the New Testament generally the literature in Strack 
pp 165 sqq , also A Wunsche Neue Beitriige z h riant d Evangelten 
(Gottingen 1878) C H To\ Judaism and Chnstianttv (London 
1890, with Schechter s essay m his Studies [1896], pp 283-305) , 
II Laible Jcsiis Christus ttn Talmud (Berlin 1891), R T Herford 
Christxanitv in Talmud and Mtdrash (London 1903 , with W 
Bacher’s review in Jeu Quart Rev xvn 171-18^), Bousset 
op ext Ocsterley and Box op rit (wath C G Montefiore’s review m 
Jew Quart Rev 1908 pp 347-357) . I Abrahams in Swete’s 
Bibl Essays (1Q09) pp 163-192 C G Montefiore, Synoptic 

Gospels (igoo) H L Strack Jesus die Ihiretxher u die Christen {ig 10) 

The Talmud itself is still the authoritative and practical 
guide of the great mass of the Jews, and is too closely connected 
with contemporary and earlier Palestinian history , 

be neglected by Christians With the progress of 
modem research the value of this and of the other old 
Rabbinical wntings is being rc-estimated, and criticism has 
forced a modification of many old views ^ Thus, an early refer- 
ence to the Utle of a work does not prove that it is that which 
is now current , this applies, for example, to the tractate 
^Eduyvoth (see Jew Ency , viii 61 1), and to the Midrash Siphrt, 
which frequently differs from that as known to the Talmud 
(tb , Ki 331) It has been found that a traditicMi, however 

* The “higher criticism” of these writings affords man> useful 
hints and suggestions for that of other composite works e g tlu' 
Old Ttstaintnt It may be noticed also that the references to the 
Old Testament sometimes represent a sbghtly divergent text , 
see V \ ^ytov. liter. Sc hr xftwori in d Rubb Lit (1906) I Abrahams 
Camb Bibl Essays pp 172 sqq 
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tenacious or circumstantial, is not necessanly genuine, and that 
too in spite of the chain of authorities by which its antiquity 
or genuineness appeared to be confirmed Implicit reliance 
( an no longer be necessanly placed upon the reputed authorship 
or editorship of a work , yet, although many of the views of 
medieval Jews in this respect prove to be erroneous {e g on the 
authorship of the ZOhar , see Kabbalah), they may sometimes 
preserve the recollection of a fact which only needs restatement 
(fgR Jobantin as the editor of the Pal Talmud) 

Finally, the Talmud comes at the end of a very lengthy 
development of Palestinian thought (see Palestine* History) 
It lb m the direct line of descent from the Old Testa- 
— intervening literature having been lost— the 
essence of which it makes its own Forced by the 
events of history, this legacy of the past was subjected to suc- 
cessive processes and adapted to the needs of successive genera- 
tions and of widely different historical and social conditions 
Legal compendiums and systems of philosophy served their age 
and gave place to later developments , and the elasticity of 
interpretation which characterizes it enabled it to outlive 
Karaites and Kabbalists It also escaped the classicism of the 
Renaissance with its insistence upon the test — eith-er fact or 
fiction As an oriental work among an oriental people the 
moral and spiritual influence of the Talmud has rested upon its 
connexion with a history which appealed to the imagination 
and the feelmgs, upon its heterogeneity of contents suitable for 
all moods and minds, and upon the unifying and regulative 
effects of itb legalism The relationship of lalmudism to the 
Old Testament has been likened to that of Christian theology 
to the Gospels , the comparison, whether fitting or not, may at 
least enable one to understand the varying attitudes of Jewish 
thinkers to their ancient sources With closer contact to the 
un-onental West find with the mevitable tendencies of modem 
western scholarship the Talmud has entered upon a new period, 
one which, though it may be said to date from the time of Moses 
Mendelssohn (see Jews, § 48), has reached a more distmctivc 
stage at the present day In the weakenmg of that authonty 
which had been ascribed almost unanimously to the Talmud, 
and in\ariably to the Old Testament, a new and greater strain 
has been laid upon Judaism to reinterpret its spirit once more 
to answer the diverse wants of its adherents This is part of 
that larger and pressing psychological problem of adjusting the 
“ authonty ” ascribed to past writings to that of the collective 
human experience, it does not confront Judaism alone, and it 
must suffice to refer to the writings of Reformed Judaism , 
see, eg C G Montefiore, Liberal Judaism (London, 1903), 
Truth in Religion (1906), I Abrahams, Judaism (1907), and 
the essays of S Schechter 

Bibliography — E Deutsch’s article on the Talmud in the 
Quarterly Review, Oct 1867 (reprinted in his Literary Remains), 
IS noteworthy for the great interest it aroused For other intro- 
ductions, see S Schiller-Szinessy, articles “ Midrash,” ” Mishnah,” 
and Talmud ” in Lncy Brit 9th ed , J Z Lautcrbach, ” Mish- 
nah ” and W Bacher, ” Talmud ” in the Jew Pney , S Schechter, 
“ Talmud,” in Hastings’ Dut Bib vol v , and also S Funk, 
Entslehung des Talmuds (Leipzig 1910) More comprehensive are 
the handbooks of M Mielzmer Jntrod to the Talmud (Cincinnati 
1894), M L Rodkinson, History of the Talmud (New York, 190^), 
and especially H L Struck Ttnlextung in den Talmud (Leipzig, 
1908, \ery concise but replete with bibliographical and other 
information) The works already cited in this article or in the 
art Midrash cover the most important dejmrtments of the Rab- 
binical hterature and may be supplemented from the critical 
Jewish journals e g the Jewish Quarterly Review, Revue des / tudes 
Juives (Pans) ancl especially the Monatsschrift f Gesch u Wissen- 
schaft des Judentums (Breslau) 

The writer desires to express his indebtedness to Mr Israel 
\brahams for bibliographical and other suggestions (SAC) 

TALUKDAR (Hmd from taluk, district, and dur holding), 
the name of (i) an official m the state of Hyderabad, India, 
equivalent to magistrate and collector, and (2) a landholder 
with peculiar tenures m various parts of India, particularly in 
Oude (see United Provinces) 

TALUS (Lat for the ** ankle-bone m architecture, the slope 
of an embankment wall, which is thicker at the bottom than 
at the top, to resist the pressure of the earth behind it. 


-TAMARISK 

TAM, JACOB BEN MEiB (1100-1171), a grandson of Kashi 
(q V ), was the most famous French glossator {tosafist) on the 
text of the Talmud In 1147 he was attacked and injured by 
a disorderly band who had attached themselves to the Crufeaders 
He escaped to the neighbouring Troyes, where about 1160 was 
held the first of the Jewish S>nods, for which the Rhinelands 
became celebrated At this meeting it was laid down that 
disputes between Jew and Jew were not to be carried to a 
Christian court, but were to be settled by fraternal arbitration. 
New conditions of life had arisen owing to the closer terms on 
which Jews and Christians lived, and Jacob lam was foremost 
m settlmg the terms which were to govern the relations, from the 
Jewish side Many others of his practical ordinances (Tak’ 
kanoth), connected with marriage and divorce, trade and 
prosel^ism, as well as with synagogue ritual, had abiding 
mfluence, and bear invariably the stamp of enlightened 
independence within the limits of recognized authoritative 
tradition and law Of his legal work the most important was 
collected in his Se/er ha-yashar He was also a poet and 
grammarian 

See Gross Galha Judaica (index) , M Schloessinger in Jewish 
Encyclopedia vii 36-39 (I \ ) 

TAMAQUA, a borough of Schuvlkill count), Pennsylvania, 
U S A , on the Tamaqua (Little Schuylkill) river, about 20 m 
above its junction with the Schuylkill, about 17 m E N E of 
Pottsville, and about 98 m N of Philadelphia Pop (1890) 
6054 , (1900) 7267, of whom 625 were foreign-born laniaqua is 
served by the Central railroad of New Jersey, bv the Philadelphi i 
and Reading railway and by an electric line connecting with 
Mauch Chunk, Pottsville, and other places T imaqua is m a 
rich anthracite coal district, and coal-mining is its chief industry 
Among manufactures are foundry and machine-shop products, 
powder, stoves, furniture, hosier\, &c The borough owns the 
water- works The first settlement here was made m 1799 and 
anthracite coal was discovered in 1817 In 1829 Tamaqua 
was laid out and reteived its present name, an Indian word 
meaning “ running water It was incorporated as a boiough 
in 1833 Between 1869 and 1875 the Molly Maguires were 
active here 

TAMARIND This name is popularly applied to the pods of 
a legufmnous tree, which are hard e\ternallv, but within filled 
with an acid juicy pulp containing sugar and various acids, 
such <is citric and tartanc, m combination with potash The 
acid pulp IS used as a laxative and a refrigerant, the pods being 
largely imported both from the East and the West Indies 'The 
tree is now widely distnbuted m tropical countries, but it is 
generally considered that its native country is m eastern tropical 
Africa, from Abyssinia southward to the Zambezi The name' 
(meaning in Arabic “ Indian date ”) shows that it entered 
medieval commerce from India, where it is used, not only for 
its pulp, but for its seeds, which are astringent, its leaves, which 
furnish a yellow or a red dye, and its timber The tree {Tama- 
nndus tndtea) attains a height of 70 to 80 ft , and bears elegant 
pinnate foliage and purplish or orange veined flowers arranged 
in terminal racemes The flower-tube bears at its summit four 
sepals, but only three petals and three perfect stamens, with 
mdications of six others The stamens, with the stalked ovary, 
arc curved away from the petals at their base, but are directeil 
towards them at their apices 1 he anthers and the stigmas are 
thus brought into such a position as to obstruct the passage of 
an insect attracted by the brilliantlv-coloured petal, the inference' 
of course being that insect visits are necessary for transference 
of pollen and the fertilization of the flower 

TAMARISK. The genus Tamartx gives its name to a small 
group of shrubs or low trees constituting the tamarisk family 
Tamancaceae The species of tamarisk and of the very closely 
allied genus Myncana grow m salt-deserts, by the sea-shore, 
or in other more or less sterile localities in warm, temperate, 
subtropical, and tropical regions of the eastern hemisphere 
Their long slender branches bear very numerous small appressecl 
leaves, m which the evaporatmg surface is reduced to a minimum 
The flowers are minute and numerous, m long clusters at the 
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ends of the branches or from the trunk Each has 4-5 free 
sepals, and as many petals springing with the 4-10 stamens 
from a fleshy disk In 2'aniartx the stamens art free, while in 
Myrtcarta they are united into one parcel. Ihe free ovary is 
one-celled, with basal placentas, and surmounted by 3-5 styles 
i he fruit IS capsular, and contains numerous seeds, each usually 
with a long tuft of hairs at one end The great value of these 
shrubs or trees lies m their ability to withstand the effects of 
drought and a saline soil, m consequence of which they grow 
where little else can flourish On this account the common 
tamarisk, T gaUica, is planted on sea-coasts, and affords shelter 
where none other could be provided Some species produce 
galls, valued for their tannin, while the astringent bark of others 
has occasionally been used for medicmal purposes The ashes 
of the plant, when grown near the sea, are said to con tarn soda 
For tamarisk manna, see Manna 
TAMATAVE (called by the natives Tbamasina), the chief 
seaport of Madagascar, situated nearly on the centre of the 
eastern coast in 18® 10' S , 49° 32' E It owes its importance to 
the existence of a coral reef, which forms a spa( lous and fairly 
commodious harbour, entered by two openings Ihe town is 
Duilt on a sandy peninsula which projects at right angles from 
the general coast-line On this are crowded together a con- 
siderable number of houses, with good shops and merchants’ 
offices in the mam thoroughfares Tamatave is the seat of 
several foreign consuls, as well as of numerous trench officials, 
and IS the chief port for the capital and the interior Imports 
consist principally of piece-goods, farinaceous foods, and iron and 
^tccl goeds, and exports of gold dust, raffia, hides, caoutchouc 
and live animals Communication with Europe is maintained 
by steamers of the Mcssagcries Mantimes and the Havraisc 
companies, and also with Mauritius, and from thence to 
( cylon, by the British Union-Castle line Of the whole foreign 
trade of Madagascar, 46 per cent is through Tamatave Owing 
to the character of the soil and the formerly crowded natne 
population, the town has often been attacked by epidemics 
Ihe plague broke out in 1898, and again in 1900 , but since the 
draining of the neighbouring marshes, there has been improve- 
ment Since 1895 the native population has been removed 
from the town and settled in a new village to the north-west 
\ telegraph, 180 miles m length, connects Tamatave with the 
apital 1 here is also a service, partly by railway and parti) 
))y steamer, along the coast lagoons, connecting the port with 
Antananarivo Pop about 4600 
TAMAULIPAS, a northern Gulf-coast state of Mexico, 
bounded N by lexas, U S A , E by the Gulf of Mexico, S E 
by Vera Cruz, S by San Luis Potosi, W by Nuevo Leon, and 
N W by Coahuila Area 32,128 sq m Pop (1900) 218,948 
The central and southern parts of the state are mountamous, 
but there are extensive fertile plains m the N sloping gentl\ 
N E toward the Rio Grande, and the coastal zone is sandy, 
much broken by lagoons and unmhabited Except m the N 
this coastal zone is only 5 to 7 m wide, but the foothills region 
back of this is usually well wooded and fertile, and the low 
alluvial river valleys penetrate deeply into the sierras There 
are four navigable rivers in the state — the Rio Grande del Norte, 
or Rio Bravo, which forms the boundary line with the United 
States, the Conchas or Presas, the Soto la Manna, and the 
Tamesi 1 he Panuco forms the southern boundary for a short 

distance A peculiar feature of the hydrography of Tamaulipas 
is the senes of coastal lagoons formed by the building of new 
beaches across the indentations of the coast The largest of 
these IS the Laguna de la Madre, 125 m long, which receives the 
waters of the Rio Conchas, and is separatee! in places from the 
<>ulf by only a narrow ridge of sand dunes Ihe climate is 
hot, humid and malarial on the coast, but is pleasant on the 
more elevated lands of the interior On the plains bordering 
the Rio Grande frosts are frequent The rainfall is abundant, 
espeaally on the mountain slopes of the south 1 he principal 
industry is agriculture Sugar, cereals, tobacco, cotton and coffee 
are produced, and probably fruit may be raised successfully 
Stock-raising receives some attention, and hides and cattle 
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are exported Ihe preparation of i\tle nbic for expoit 1. be- 
coming an important industr) Copper is mined and extensu e 
deposits of petroleum and asphalt are being exploited Raiiwav 
communication is provided by the Mexican National which 
crosses the northern end of the state, the Belgian line from 
Monterrc) to lampico, and a branch of the Mexican Central 
from San Luis Potosi to lampico 

The capital of Tamaulipas is Ciudad \ictoria (pop in 190C) 
10 086) a small sierra town on the Monterrey and Tampico rail\\a\ 
about 120 m from Tampico its ])ubhc buildin;^ art gootl 
and it has the improvemtnts of a modern town It ha;> a hn* 
climate a good tnde and is a summer resort for residents of the 
coast The cit) is neir the Hio Santander and was once calletl 
Nuevo Santander \mong other towns in the state mav be men 
tioned Matamoros v ), on the Kio ( ^rande 1 ampico {q v ) on 
the Panuco the pniieijjal port of the state lula (693*; in 1900) 
Jaumave (about ioock) in IQCX) chiefly Indians) 38 m S W ol 
Ciudad \ ictona m the heart of a prominent ixtle produting region 
Mier (7114 in 1891;) on the Rio Grande q«> m E N E of Monterre\ 
San Carlos (6871 in 1895) S 7 m N E of the capital i amargn 
(68i^ in 189:;), on the San Juan near the Rio Grande once the old 
Sjiamsh mission of San Augustin I aredo , and Ke\nOba ('^'137 in 
1891;). '54 m W N W of Matamoros 

TAMAYO Y BAUS, MANUEL (1829-1S98), Spanish dranatisu 
was born at Madrid on ihe 15th ol September 1829 He came 
of a family connected with the theatre, his mother being the 
eminent actress Joaquina Bans It is interesting to note that 
she appeared as Genevieve de Brabant in an arrangement from 
the French made by Tamayo when he was m his twelfth year 
Through the influence of his uncle, Antonio Gil v Zarate minister 
of education, lama) o’s independeni e was see ured by his nomina- 
tion to a post m a government office Ihe earliest ol his printed 
pieces, Jimna de Arco (1847), arrangement from Schiller 
and Una Aventura de Rtcheheu, which the author has not cared 
to preserve, is said to be an imitation of Alexandre Duval 
Ihe general idea of his Angela (1852) was derived from Schiller s 
Kabale und Ltehe^ but the atmosphere is Spanish, the situations 
are original, and the phrasing is lama) o’s own His first great 
success was Virginia (1853), a dramatic essay m Alfien’s manner, 
remarkable for its ingenuity and noble diction In 1854 I ama\ 0 
was expelled from his post by the new Liberal government but 
was restored before long by Candido Nocedal, a minister who 
had been struck b\ the young man s talent He collaborated 
with Aureliano h ern indez-Guerra y Orbe in writing La Rica- 
hembra (1854), a historical drama which recalls the vigour of 
Lope de Vega La Locura de Amor (i8ss)> m which Juana 
la loca, the passionate, love-sick daughter of Isabel the Catholic 
figures as the chief personage, established lamavos reputation 
as Spain’s leading playwright Hija y Madre (1855) is a failure 
and la Bola de JSiteve (1856) is notable solely for its excellent 
workmanship It is unfortunate that lama) o’s btriitenerl 
means forced him to put original work aside and to adapt pieces 
from the trench Examples of this sort are fairlv numerous 
Lo Posiiwo (1862), imitated from Adrien-Augustin-Leon Lava’s 
Due Job^ IS well-nigh forgotten, though the Spanish version is i 
dexterous piece of stagecraft and contains some elements ot 
original value Del dicho al hecho (1864) is from La Pterte de 
touche of Jules Sandeau and Emile Augier, and a pleasing prov erb 
Mas vale Mafia que Fuerza (1866) is a great improvement upon 
Mme Carolme Berton s DtploinaUe du Menage The revolction 
of 1868, which cost Tamayo his post at the San Isidro Libran, 

I IS indirectly responsible for Fo hay inal que for bten no lenga 
(1868), a clever arrangement of Le Feu au Convent, bv Henri 
Murger’s fnend, Theodore Bamere Durmg these seven vears 
Tamayo produced only one onginal piece, Lances de Honor 
(1863), which turned upon the immorality of duelling, and led 
to a warm discussion among the public Written m prose the 
piece is inspired by a breath of mediev al piety w hich had no 
been felt in the Spanish theatre since the 17th centurv This 
renascence of an old-world motive has induced many entus 
to consider Lances de Honor as Tamavo’s best work, but tliai 
distinction should be accorded rather to Un Drama nuevo (1867) 
a play m which the author has ventured to place Shakespeare 
and Yonck upon the scene Los Hottthres de bten (1870) was 
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Iama>o’s final contribution to the Spanish stage His last 
years were spent in recasting his P trgtntay and the result of his 
efforts may be read in the posthumous edition of his Obras 
(Madrid, 1898-99) In 1858 lama>o w£is elected a member of 
the Spanish Academy, to which he afterwards became permanent 
secretary and in 1884 the Conservative minister, Alejandro 
Pidal y Mon, appointed him director of the National Library > 
He died on the 20th of June 1898 (J F -K ) 

TAMBOUR (Fr for “ drum ”), the term in architecture given 
to the inverted bell of a Connthian capital round which were 
carved the acanthus leaves decorating it applied also to the 
wall of a circular structure, whether on the ground or raised 
aloft on pendentives and carrving a dome , and to the drum of 
a column which is built in several courses 
TAMBOURINE (Fr tambour de Basque, Ger basktsche 
Trommely Tanibourtn, or Schellen-trommel), a popular instrument 
of percussion of indefinite musical pitch, used for marking the 
rhythm m dance or bacchanalian music 1 he tambourine con- 
sists of a flat wooden or metal rmg, over one end of which is 
stretched a parchment or vellum head, m the circumference 
of the ring are fixed nine or ten metal disks or small bells which 
Jingle as the tambourine is struck b\ the hand, or merely waved 
through the air A tremolo effect is obtained by stroking the 
head with the finger-tips In a 14th-century MS (Brit Mus 
Sloane 3983, fol 13) a tambourine of modem appearance with 
a snare bears the inscription “ Tympanum ” The tambourine 
is of the highest antiquity, and was known at different times 
under the names of timbrel or tabret, tympanon or tympanum, 
and symphoma (K S ) 

TAMBOV, one of the largest and most fertile governments 
of central Russia, extending from N to S between the basins 
of the Oka and the Don, and having the governments of Vladimir 
and Nizhniv-Novgorod on the N , Penza and Saratov on the E , 
Voronezh on the S , and Orel, lula and Ryazan on the W It 
has an area of 25,703 sq m , and consists of an undulating plain 
intersected bv deep ravines and broad valleys, ranging 450 
to 800 ft above sea-level Cretaceous and Jurassic deposits, 
thicklv covered with boulder-clay and loess, are widelv spread 
over Its surface, concealing the underlying Devonian and Car- 
boniferous strata These last crop out in the deeper ravines, 
and seams of coal have been noticed at several places Iron 
ore (m the north-west), limestone, clav and gypsum are obtained, 
and traces of petroleum have been discovered The mineral 
waters of Lipetsk, similar to those of Franzensbad in their 
alkaline elements, and chalybeate like those of Pyrmont and 
Spa, are well known in Russia The Oka touches the north-west 
comer of the government, but its tributaries, the Moksha and 
the Tsna, are important channels of traffic The Don also 
p/erelv touches Tambov, and of its affluents none except the 
Voronezh and the Khoper and the Vorona, a tributary of the 
Khoper, are at all navigable As a whole, it is only in the north 
that Tambov is well drained , in the south, which is exposed 
to the dry south-east winds, the want of moisture is much felt, 
especially in the district of Borisoglyebsk The climate is 
continental, and, although the average temperature at Tam- 
bov IS 42° F , the winter is comparatively cold (January, 13° , 
July, 68°) I he rivers remain frozen for four months and a 
half Forests occupy about 7J per cent of the total area, and 
occur chiefly in the west , in the south-east wood is scarce, and 
straw IS used for fuel The soil is fertile throughout , in the 
north It IS clayey and sometimes sandy, but the rest of the 
government is covered with a sheet, 2 to 3 feet thick, of black 
earth, of such nchness that in Honsoglyebsk cornfields which 
have not been manured for eightv years still yield gocxl crops 
The estimated population in 1906 was 3,20^,200 The 
government ls divided into twelve distncts, the chief towns of 
which are Tambov, Bonsoglyebsk, Yelatma, Kirsanov, Kozlov, 
Lebedyan, Lipetsk, Morshansk, Shatsk, Spask, Temnikov and 
Usman The inhabitants are Great Russians in the centre, but 
there is a notable admixture of Mordvinians and Meshcheryaks 
m the west and north-west, as also of Tatars The Mordvinians 
are rapidly becoming Russified Nonconformity has a relatively 


strong hold in the government Notwithstanding a high birth- 
rate (45 in the thousand), the annual increase of population is 
but slow (0 5 per cent annually) The prevailing occupation 
IS agriculture, modem machinery being used on the steppe 
farms More than two-thirds of the area is arable, and of this 
proportion 53 per cent belongs to the peasant communities, 
36 per cent to private individuals, and 11 per cent to the crown 
Ihe principal crops are rye, wheat, oats, barley and potatoes 
Gram is exported to a considerable extent from the south, 
although the yield is deficient in the north Hemp and linseed 
are also cultivated, and the production of tobacco is yearly 
increasing Beetroot is extensively grown for sugar Live- 
stock breeding, though less extensively carried on than formerlv , 
IS still important Excellent breeds of horses are met with, 
not only on the larger estates, but also in the hands of the 
wealthier peasants, those of the Bity ug river being most esteemed 
Manufactures are represented chiefly by distilleries, tallow - 
melting works, sugar factories, flour-mills and woollen-cloth 
mills Commerce is brisk, owing to the large gram export — 
Kozlov, Morshansk, Tambov and Borisoglyebsk being the chief 
centres for this traffic, and Lebedyan for the trade in horses and 
cattle This government is backward educationally A distinc- 
tive feature is its large villages of crown peasants 
The region now included in the north of the government was 
settled bv Russians during the earliest centuries of the princi- 
pality of Moscow, but until the end of the 17th centurv the 
fertile tracts m the south remained too insecure for settlers 
In the following century a few immigrants began to come in 
from the steppe, and landowners who had received large grants 
of land from the tsars began to bring their serfs from central 
Russia (P A K T T Be ) 

TAMBOV, a town of Russia, capital of the government of 
the same name, 300 m by rail S E from Moscow, on the Tsna 
river, and on the railway to Saratov Pop (1884) 34,000 , 
(1900) 49,208 The town is almost entirely built of wood 
with broad unpaved streets, lined with low houses surrounded 
by gardens , but it is an archicpiscopal see of the Orthodox 
Greek Church Woollens, tobacco, oil and various other com- 
modities are manufactured The trade in gram, and in cattle 
purchased in the south and sent to Moscow, is far less important 
than thjft of Morshansk and Kozlov 
TAMBURELLO (called m Piedmont Taba^w), a court game 
popular in Italy, particularly m the northern provinces It is 
a modification of the ancient game of Pallone {({ v ), bearing the 
same general relation to it as Squash does to Racquets A full- 
sized Tamburello Court, which need not be as true and even a^ 
that for Pallone, is 90 to 100 vards long and half as wide, divided 
laterally through the middle bv a line {cordino) into two equal 
spaces, the battuta and the nmessa Three plavcr*? regularlv 
form a side, each carrying in one hand an implement called 
tamburello, resembling a tambourine (whence the name), which 
IS a round frame of wood upon which is tightly stretched a cov er 
of horsc-hidc A rubber ball about the size of a lawn-tennib 
ball IS used One of the* players opens the service {battuta), 
which IS made from a small square called the trampohno, situated 
at one comer of the battuta but outside the court The service 
must be over the middle line The ball must then be hit from 
side to side over the line, the side failing to return it or sending 
It out of court losing a point The game is scored like lawn- 
tennis, four points constituting a game, counting 10 

Tamburello, a less expensive game than Pallone, is popular 
with the lower classes, who use it as a medium for betting 
TAMILS The word Tamil (properly Tamil) has been iden- 
tified with Dravida, the Sanskrit genenc appellation for the 
south Indian peoples and their languages , and the various stages 
through which the word has passed — Dramula, Dramila, Damila 
— have been finally discussed by Bishop Caldwell in his Com- 
parative Grammar of the Dramdian Languages (2d ed , 1875, 
p 10 seq ) The identification was first suggested by Dr Graul 
{Reise nach Ostindien, vol 111 , 1854, p 349), and then adverted 
to by Dr G U Pope {Tamil Handbook, 1859, Introduction) 
and Dr Gundert {Malayd\^ Dictionary 1872, sv) Dr Pope, 
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however, believed iamil to be a conniption of ttnmohj southern 
speech, in contradistinction to vaUugu, tne northern, i e y i elugu 
language As in the case of the Kafir, Turkish, Tagala and 
other typical languages, the term Tamulic or Tamuhan has 
occasion^ly been employed as the designation of the whole 
class of Dravidian peoples and languages, of which it is only 
the most prominent member The present article deals with 
1 amil m its restricted sense only 1 he 1 amils proper are smaller 
and of weaker build than Europeans, though graceful in shape 
I heir physical appearance is described as follows — a pointed 
and frequently hooked pyramidal nose, with conspicuous nares, 
more long than round , a marked smkmg m of the orbital line, 
producing a strongly defined orbital ridge , hair and eyes black , 
the latter, varying from small to middle-sized, have a peculiar 
sparkle and a look of calculation , mouth large, lips thick, 
lower jaw not heavy , forehead well-formed, but receding, 
inclining to flattish, and seldom high , beard considerable, and 
often strong , colour of skm very dark, frequently approaching 
to black (Manual of the Admimstratton of the Madras Presidency ^ 
Madras, 1885, vol 1 , Introd , p 36 , see also Caldwell, Com- 
parative Grammar of the Dravidian Languages, 1875, pp 558-79) 
The Tamils have many good qualities — frugality, patience, 
endurance, politeness — and they are credited with astounding 
memories , their worst vices are said to be lying and lascivious- 
ness Of all the South-Indian tribes they arc the least sedentary 
and the most enterprising Wherever money is to be earned, 
there will Tamils be found, either as merchants or in the lower 
capacity of domestic servants and labourers llie tea and c offec 
districts of Ceylon are peopled by about 950,000 , Tamils serve 
as coolies in the Mauritius and the West Indies , in Burma, the 
Straits, and Siam the so-called Klings are all Tamils (Graul, 
Retse nach Oshndten, Leipzig, 1855, vol iv pp 1 13-2 12) 
Langmge — The area over which Tamil is spoken extends 
from a lew miles north of the city of Madras to the extreme 
south of the eastern side of the peninsula, throughout the country 
below the Eastern Ghats, from Pulicat to Cape Comorin, and 
from the Ghats to the Bay of Bengal, including also the southern 
portion of 1 ravancore on the western side of the Ghats and the 
noithem part of Ce)lon According to the census of 1901, the 
total number of Tamil-speaking people in all India was 16,525,500 
lo these should be added about 160,000 in the French posses- 
sions But as of all the Dravidian languages the Tamil shows 
the greatest tendency to spread, its area b^ecomes ever larger, 
encroaching on that of the contiguous languages Tamil is a 
sister of Malayalam, Telugu, Kanarese, Tulu , and, as it is the 
oldest, richest, and most highly organized of the Dravidian 
languages, it may be looked upon as typical of the family to 
which it belongs Ihe one nearest akin to it is Malay ajam, 
which originally appears to have been simply a dialect of Tamil, 
but differs from it now both in pronunciation and in idiom, in 
the retention of old Tamil forms obsolete in the modern language, 
and m having discarded all personal terminations in the verb, 
the person being always indicated by the pronoun (F W Ellis, 
Dissertation on the Malayalam Language, p 2 , Gundert, Malay- 
dhna Dictionary, Introd , Caldwell, Comparative Crt , Introd , 
p 23 , Burnell, Specimens of South Indian Dialects, No 2, p 13) 
Also, the proportion of Sanskrit words in Malay a]am is greater, 
while m Tamil it is less, than m any other Dravidian tongue 
This divergence between the two languages cannot be traced 
farther back than about the loth century , for, as it appears 
from the Cochin and Travancorc inscriptions, previous to that 
pericxi both languages were still substantially identical , whereas 
in the Rdmacharitam, the oldest poem in Malayalam, composed 
probably in the 13th century, at any rate long before the arrival 
of the Portuguese and the intrcxiuction of the mexiem character, 
we see that language already formed The modem Tamil 
characters originated ‘Gn a Brahmanical adaptation of the old 
Grantha letters corresponding to the so-called Vatteluttu,** or 
round-hand, an alphabet once m vo^e throughout the whole 
of the Pdpdyan kmgdom, as well as in the South Malabar and 
Coimbatore distncts, and still sparsely used for drawing up con- 
veyances and other legal instruments (F W Ellis, Dissertation, 


p 3) It IS also used by the Moplahs in Tellicheriy^ Ihe 
origin of the Vatteluttu itself is still a controverted question 
Dr Burnell the greatest authonty on the subject, stated his 
reasons for tracing that character through the Pahlavi to a 
Semitic source (Elemenh of South Indian Palaeography, 2nd ed , 
1878, pp 47-52, and plates wii and \xxii ) In the 8th centur} 
the Vatteluttu existed side by side and together with the Grantha, 
an ancient alphabet still used throughout the Tamil countrv 
in writing Sanskrit Dunng the four or five centuries after the 
conquest of Madura by the Cholas in the nth it was gradualh 
superseded m the Tamil country by the modem Tamil, while m 
Malabar it continued m general use dov\n to the end of the 17th 
century But the earliest works of Tamil literature, such as 
the Tolhipptyam and the Kufal, were still written in it The 
modern Tamil characters, which have but little changed for the 
last 500 years, differ from all the other modtm Dravidian 
alphabets both in shape and in their phonetic value Iheir 
angular form is said to be due to the widespread praitice of 
writing with the style resting on the end of the left thumb-nail, 
while the other alphabets are wTitten with the style resting on 
the left side of the thumb 

The Tamil alphabet Is sufficiently well adapted for the expression 
of the twelve vowels of the language (a a,% i u il,e e o 0 et au) 
— the occasional sounds of o and // both short and long being 
covered by the signs for e S, t, i , but it is utterly inadequate 
for the proper expression of the consonants inasmuch as the one 
character k has to do duty Jilso for kh /? and similarh each 
of the other surd consonants ch t t p represents also the remaining 
three letters of its resjicctive class Tlie letter k has besides 
occasionally the sound of h and ch that of 5 Each of the live 
consonants k ch / t p has its own nasal In addition to the 
four seinivowcLs the iamil possesses a cerebral r and / and has 
in common with the Malayalam retained a liqiinl / once peculiar 
to all the Dravidian languages the sound of which is so ditheult 
to fix gnphically and vines so much in different districts 
that it has been rendered m a dozen diflerent wavs (Maitttal 
of the Admimstrahon of the Madras Presidency vol 11 pp 20 seq ) 
hr Muller is probably correct in approximating it to that of the 
Bohemian f There is lastly a peculiar n differing in function 
but not in pronunciation from the dental n The three sibilants 
and h of Sanskrit have no place in the Tamil alphabet , but ch 
often does duty as a sibilant in wnting foreign words and the 
four correspondmg letters as well as ; and ksh of the Granth i 
alphabet are now frequently called to aid It is obvious that 
rnmy of the Sanskrit words imported into Tamil at various periods 
(Caldwell he cit Introd pp 8b seq ) have m consequence of the 
incongruity of the Sanskrit and Tamil notation of their respective 
phonetic systems assumed disguises under which the onginal is 
scarcely rccogmzablc examples art ulaf^n (loka) urmam (rupa) 
arukken (arka) aiputam (adohutam) natchathram (nakshatram) 
trudt (rishi) txrkam (dirgha^ arasen (rajan) Besides the Sanskrit 
ingredients, which appe u* but sparsely in the old poetrv Tamil 
has Ixirrowed from Hindustani Arabic and Persian a large number 
of revenue political and judicial terms and more recentlx a goexl 
many English words have crept in such as tiratti treatv patlar 
butler akt act kuldb, club kavarnar governor ptnnalkodu penal 
code stkku sick me] astir attu, magistrate But as compared with 
its literary sister languages it has preserved its Dravidian character 
singularly free from foreign influence Of Tamil words wdiich have 
found a permanent home in English may lie mentioned currv 
{kan) mulligatawny {milagu, pepper and tannir, cool water) 
cheroot (suruttu) panah {patetyan) 

The laws of euphony (avoiding of hiatus softening of initial 
consonants contact of final with initial consonants) are far more 
complicated in lamil than in Sanskrit But while thev were 
rindly adhered to in the old poetical language (Sen-Tamil or 
‘Perfect ’ Tamil) there is a growing tendency to neglect them 
in the language of the present day (Kodun-Tamff) It is true the 
Tamil rules totally diner from the prcvaihng Sanskrit s>till the 
probability is in favour of a Sansknt influence, inasmuch as thev 
appear to follow Sanskrit models Thus trul nxkktn&n becomes 
^ruaxkkxndn pan pdttiram porpdthram , vuttxl kandhi vuttir 
kandSn vdlstrumei vdfsirumei palan tanddn palaufdndan 
Nouns are divided into high-caste or personal and low caste or 
impersonal — the former comprising words for rational beings the 
latter all tlie rest Only m high-caste nouns a distinction between 
masculine and feminine is observed in the singular both have a 
common plural which is indicated bv change of a final n (feminine 
/) into r but the neuter plural termination kal (^al) may be super 
added in every case Certain nouns change their base termination 
l)efore receiving the case affixes the latter bein§ the same both for 
singular anti plural They arc for tlie acc et instr dl, social ddn 
(odu, udan) dat ku loc 1/ (idattil in), abl tlirundu (xntnru), gen 
udetya (adu) There is besides a general oblique affix in which 
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IS not oulv fiequcntlv used for the genitive but may be inserted 
before iny of the aUjvc afhxes to some ot which the emphatic 
particle e may also l>t suptradded In the old poetry there is a 
still greater variety, of allixes while there is an option of dis|>ensmg 
with all \djectives when attributive precede the noun and are 
unchangeable , when predicitne the> follow it and receive verlial 
atiixcs I he i^ronouns of the ist person are sing min {vdn), in 
flex’onil base i i plural ndm {yam), infl uam including ndngal 
mfl en^al exch. ling the person addrtssed, of the 2n(l person m 
infl un {ntn, nun) plutal ntr {mvtr ntvtr) mn^a} mfl um, unga' 
(num) To each of those forms inclusive also of the reflexive pro- 
nouns tan tarn tangal a place is assigned in the scale of honorihc 
pronouns \s m the demonstrative pronouns the forms beginning 
with 1 indicnte uevrncss those with a distance and (in the old 
poetry) those with u what is between the two, so the same forms 
beginning with c (or yd as in ^dr, dr who express the interro- 
gative The verb consists of three elements — the root (generalK 
reducible to one syllable) the tense charactenstic, and the personal 
affix There are three ongmal moods the indicative imperative 
and inhnitive (the 2nd singular imperative is generally identical 
with the root) -cs well as three original tenses the present past, anti 
future The personal affixes are — sing {i) -in (2) -dy, honorific 
-ir {%) masc -dn fern al honor -dr neuter -adu , plural (1) 
-6m ( dm -im) , (2) -trkat (3) masc fern -drkal neiit -ana These 
affixes serve lor all verbs and for each of the three tenses except 
that in the future, -adii anti ana are replaced by um {kkum) It 
IS onh m the formation of the tenses that verbs differ, intransitive 
verbs generally intlicating the present by ktf- {-ktni-) the past by 
d vd- or in and the future by -v- ( b-), and transitive verbs 
by tJic corresponding infixes -Kktr- {-kktuf-), -it- {-nd-) and -pp - , 
but there are numerous exceptions and seemingly anom ilous forma- 
tions Other tenses intl moods irc expressetl with the aitl of special 
affixes or auxiliary verbs Causal verbs are formetl by various 
infixes {-ppi- -VI- -tin-) and the passive by the auxiliary padu 
to f dl or bv Un to eat vMth a noun The following four peculi- 
arities ire characteristic of Tamil — first, the tenseless negative 
form of the verb expressed by the intix a which is elided before 
dissimilar vovsels , secoml, the predicative employment of two 
negative particles illei ami cdla the one denying the existence or 
presence the other denying the quality or essence , third, the 
use of two sets of participles — one edled adjective or relative 
participle which supplies the place of a relative clause, the language 
possessing no relative pronouns and an ordinary adverbial participle 
or gerund and fourth the practice of giving adjectives a verbal 
form by means of personal afhxes which form may <igain be treated 
as a noun by attaching to it the declensional terminations thus 
ptn\i gri it pernom vve are great petivomukku to us who are 
great ihc old poetry abounds in verlwl forms now obsolete 
\(]jcctiv«.^ idvtrbs ami abstract nouns are denved from verbs by 
certain amxts Ml post positions v\ere onginally cither nouns or 
verbal forms Otaito nidirecta is unknown in iamil, as it is in all 
the other Indian languages the gerund enrti being used, like iti 
in Sanskrit, to indicate quotation The structure of sentences is 
an exact counterpart of the structure of words inasmuch as that 
which qualifies always precedes that which is qualified Thus the 
attributive precedes the substantive, the substantive precedes tlic 
preposition the adverb precedes the verb the secondary clause the 
pnmary one and the verb closes the sentence The sentence 
Having called the woman who had killed the child, he asked why 
she had committed such infanticide,'* runs in lamil as follows — 

Kul id I fi kkonrupottivalci ajcippittu nl tppadi 

Ihr child her who had killed bivmg caused to be called, Thou why thus 

ppatla slsu V dtu sev(15> eapi ketUa 
mad*' r’lild murdrr didst ? * having said he asked 

Much as the similarity of the structure of the Tamil and its 
sister languages to that of the Lgro-Tartar class may have proved 
suggestive 01 the assumption of a family affinity between the two 
clasist ** buch an affinity if it exist, must be held to be at least very 
distan* inasmuch as the assumption receives but the faintest 
shade of support from an intercompanson of the radical and least 
variable portion of the respective languages 

Literature — llic early existence, m southern India, of peoples, 
localities, animals and products the names of which, as men- 
tioned in the Old lestament and in Greek and Roman writers, 
have been identified with corresponding Dravidian terms, goes 
far to prove the high antiquitv, if not of the Tamil language, 
at least of some form of Drav idian speech (Caldwell, loc at , 
Introd , pp 8i-io6 , Madras Dnirtct Manml, 1 , Introd , pp 
1 34 seq ) But practically the earliest extant records of the 
Tamil language do not ascend higher than the middle of the 
8th century of the Christian era, the grant m possession of the 
Israelites at Cochin being assigned by the late Dr Burnell to 
about 750 AD, a period when Malay alam did not exist yet as 
a separate language There is every probability that about the 
same time a number of Tamil works sprung up, which are 1 
mentioned by a writer m the iith centurv as representing the ' 


old literature (Burnell, loc at , p 127, note) The earlier of 
these may have been Saiva books , the more prominent of the 
others were decidedly Jam Though traces of a north Indian 
influence are palpable m all of them that have come down to 
us (see, ^ g , h W Ellis's notes to the Kural), we can at the same 
time perceive, as we must certainly appreciate, the desire of 
the authors to oppose the influence of Brahmanical writings 
and create a literature that should rival Sanskrit books and 
appeal to the sentiments of the people at large But the refine- 
ment of the poetical language, as adapted to the genius of Tamil, 
has been carried to greater excess than in Sanskrit , and thib 
artificial character of the so-called Sen- Tamil is evident from a 
comparison with the old inscriptions, which are a reflex of the 
language of the people, and clearly show that Tamil has not 
undergone any essential change (Burnell, loc at , p 142) 

I The rules of Sen-Tamil appear to have been fixed at a very earh 
(late The Folkdppiyam the oldest extant Tamil |?rammar is 
assigned by Dr Burnell (On the Aindra School of Sanskrit Gram- 
marians pp 8 ss) to the 8th century (best edition by C Y Timo- 
daram Pillei, Madras, 1885) The V irasOhyam, another grammar 
IS of the nth century Both have been superseded by the ^anndt 
of the 15th century, which has exercised: the skill of numerous 
commentators and continues to be the leading native authoritv 
(English editions in Pope’s Third Tamil Grammar, an abndg 
ment by Lazaius 1884) The period of the prevalence of the 
I Jams in the Pmdya kingdom, from the 9th or loth to the nth 
; century is justly termed the Augustan age of Tamil Iitcraturt 
lo its earlier days is assigned the Naladiydr an ethical poem on 
the tlirce objects of existence which is supposed to have preceded 
the hural of Tinivalluvan, the hnest poetical production in the 
whole range of lamil composition Tradition in keeping with 
j the spirit of antagonism to Brahmanical influence, says that its 
author was a panati It consists of i stanzas on virtue wealth 
and pleasure It has often been edited translated and commented 
upon , bce the introduction to the excelknt edition published by 
the Rev Dr Pope, in which also a comprehensive account of the 
peculiarities of St n- Tamil will be loiind To the Avvei or Matron 
a reputed sister of Tinivalluvan, but probably of a later date 
two bhorter moral poems called Attisudi and honretviyndan, arc 
abcnbed which are still read in all Tamil schools Chintdmam, an 
epic of upwards of 3000 stanzas winch celeliratcs the exploits of a 
king Jivakan also belongs to tint early Jain jieriod, and so dots 
the Dtvdkaram the oldest dictionary of classical Tamil Ihe 
former is one of the hnest poems in the Unguage , but no mort 
than the first and part of the third of its thirteen books have betn 
edited and translated Kambiii's Kdmdvanam (about 1100 ad) 
IS the only other Tamil epic which comes up to the Chintdmam in 
poetical beauty The most brilliant of the poetical pioductions 
which appeared in the period of the Saiva revival (nth and 14th 
centuries) are two collections of hymns addressed to Siva, the ont 
called Tiruvasaham, by Mamkka-’Vasakan, and a later and larger 
one called Tivdram by Sambandhan and two other devotees 
Sundaran and Appan Both these collections have been printed 
the former in one the latter in five volumes They are rivalled 
both in religious fervour and in poetical merit by a conlcmporantous 
collection of Vaishnava hvmns the Ndldytra-prabandnam (also 
printed at Madras) The third section of it, called Tiruvdymuli 
or “Words of the Sacred Mouth,” has been published in lelugii 
characters, vith ample commentaries in ten quartos (Maflras 
1875-76) After d wnod of literary torpor, which lasted nearly 
two centuries King Vallabha Deva, better known by his assumed 
name \tivirarAma P&ndvan (second half of the i6th century) 
endeavouretl to revive the love of poetry by compositions of his 
own the most celebrated of which are the Netdadam, a somewhat 
extravagant imitation of Sn Harsha’s Sanskrit Natshadham and 
the Ver/ ivirkei, a collection of sententious maxims Though he had 
numerous followers, who made this revival the most prolific in the 
whole history of Tamil hteratuie none of the compositions of 
any kind mainly translations and bombastic imitations of Sanskrit 
models liave attained to any fame An exceptional place, however 
IS occupied by certain Tamil sectarians callea sittar {t e , siddhas or 
sages) whose mystical poems, especially those contained m the 
Sivavdkyam, are said to oe of singular beauty Two poems of high 
merit comjposed at the end of the 1 7th century also deserve favourable 
notice — the NHtnertvtfakkam an ethical treatise by KumAragurupan 
Desikan, and the Prabhuhngalilei, a translation from the Kanartse 
of a famous text-book of the Vtra-Saiva sect See the anahsis in 
W Taylor’s Catalogue vol 11 pp 837-47 

The modern period, which may be said to date from the beginning 
of the last century, is ushered in by two great poets, one native and 
the other foreign TAyum&navan a philosopner of the pantheistic 
school composed 1453 stanzas {pddal) which have a high reputation 
for sublimity both of sentiment and style and the Italian Jesuit 
Joseph Beschi (d 1742) under the name Vframfimum, elaborated, 
on the model of the Chintdmam a religious epic Timbdvam, which 
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though nurted by blemishes of taste, is classed by native critics 
among the best productions of their literature It treats of the 
history of St Joseph, and has been printed at Pondicherry in 
three volumes, with a full analysis English influence has here, 
as m Bengal and elsewhere in India, greatly tended to create 
a healthier tone in literature both as to stjle and sentiment As 
one of the best Tamil translations of English books in respect of 
diction and idiom may be mentioned the li&lavyapdrtkal, or Little 
Merchants,'* published by the Vernacular Text Society Madras 
P Percival's collection of Tamil Proverbs (3rd ed , 1875) should 
also be mentioned Ihe copper-plate grants, commonly called 
ndsanams, and stone inscriptions in lainil, many of which have 
l>een copied and translated (Archaeological Survey of Southern India 
vol iv , R Sewell, Lists of the A ntiquarian Remains in the Presidency 
of Madras vols 1 11 ) are the only authentic historical records 

(See also Sir Walter Elliot’s contribution to tlie International Numis- 
niata Onentaha vol 111 pt 2 ) As early as the time of the Chinese 
traveller Hsuan Tsang books were written in southern India on 
talipot leaves ind Albirum mentions this custom as quite prevalent 
in his time (i'»U) It has not died out even at the present day, 
tiiough paper imported from Portugal has, during the last three 
centum occasionally been used Maxlras is now the largest 
depository of Tamil palm-leaf MSS , which have been described in 
Wilson’s Catalogue of the Mackenzie Collection (Calcutta, 1 828 2 vols ) 
W Taylor's Catalogue (Madras 1857, 3 vols), and Condaswamy 
Catalogue (vol i Madras 1861) The art of pnnting however 
which w IS introduced in southern India at an early date wlule it 
h IS tendi d to the preservation of many valuable productions of the 
ancient litfiature has also been the means of perpetuating and 
ciiculating a deal of literary rubbish and lasciviousness which would 
much bcttei have remained in the obscurity of manuscript Dr 
Burnell has i note in his Flements of South Indian Paleography 
(2nd ed p 44) from which it appears that in 1 >78 Tamil types were 
cut by Father Joao dc Fana, and that a hundred years later a 
Tamil and Portuguese dictionary was published at Ambalakkddu 
At present the number of lamil books (inclusive of newspapers) 
printed annuiUy far exceeds that of all the other Dravidian verna- 
culars put together The earliest Tamil version of the New Testa- 
ment wis commenced by the Dutch in Ceylon m 1688 , Fabncius’s 
translation appeired at franquebar in 171 ^ Since then many new 
translations of the whole Bible have been printed, and some of 
them havt passed through several editions The German missionary 
B 7 iegenbxlg was the first to make the study of Tamil possible m 
Europe by the publication of lus Grammatica Damuhea which 
appeared at Halle in 1716 Some time later the Jesuit father 
Beschi devoted much time and labour to the composition of 
grammars both of the vulgar and the poctK-al dialect The former 
IS treated in his Grammatica Latino - 1 amuhea which was written 
in 172S but w is not punted till eleven years later (Tranquebar, 
17^9) It was twice reprinted, and two English translations have 
been pubJishtd (iS^i 1848) His Sen-Tamtl Grammar, accessible 
since 1822 in an English translation bv Dr Babington, was printed 
from his own MS (Clavis humaniorum htcrarum subltmioris Tamulict 
idiomatis) at franqueliar in 1876 This work is especially valuable, 
IS tliL greater portion of it consists of i learned and exhaustive 
treatise on Tamil prosody and rhetoric (See, on his other works, 
Graul’s vol iv p 327) There arc also grammars by Anderson, 
Rhenius, Graul (m vol n of lus Bibliotheca Tamulica, Leipzig 18^5), 
Lazarus (Madras 1878) Pope (4th edition in three parts, London, 
i88y-8<,), and Grammaire Fran^aise Tamoule, by the Abbe Dupuis 
(Pondicherry, 1863) Ihe last two ire by far the best The India 
Office hbiary piossessts a MS dictionary and grammar “ par le 
Rev Pere Dominique” (Pondicherry, 1843) and a copy of a MS 
TinuLLatin dictionary by the celebrated missionary Schwarz, in 
which 9000 words are explained About the like number of words 
are given in the dictionary of Fabneius and Breithaupt (Madras, 
1779 and 1809) Rottler’s dictionary, the publication of which 
was commenced in 1 8 34 is a far more ambitious work But neither 
it nor Winslow’s (1862) come up to the standard of lamil scholar- 
ship the Dtcitonnaire Tamoul-rram ats which appeared at Pondi- 
cherry 111 2 vols {1855-62) IS superior to both, just as the Diction- 
artnm Laiino-Gallico-T amulicum (ibid , 1846) excels the various 
English-Tamil dictionaries which have been published at Madras 
See A T Monditre and J Vinson in Dutionnaire des Sciences 
Anthropologiques sv ‘ Dravidiens ” , S C C hitty The Tamil 
Jaffna, 1859, J Murdoch, Classified Catalogue of Tamil 
Printed Boohs, Madras 1865 , C E Cover, Folk-Songs of Southern 
India Madras 1871 , Bishop Caldwell’s Comparative Grammar of 
the Dr avxdian Languages 2nd ed London 1871;, Graul’s /?eis^ 
Ostindicn, vols iv and v , the cmarterly Lists of Books registered 
in the Madras Presidency , [Dr Maclean^s] Manual of the Adminis- 
tration of the Madras Presidency, vols 1 and ii , Madras 1885 folio , 
F Muller, Grundnss der Sprachmsscnschaft, Vienna, 1884 i 
162-246 , (;r U Pope, Fir^t Lessons in Tamil, 7th ed Oxford 1904 
and The Naladtydr, Oxford 1893 , and J Vinson, Manuel de la 
Langue Tamoule, Pans 1903 (R R ) 

TAMLUK, an ancient town of British India, in the Midnapore 
district of Bengal, on the river Rupnarayan Pop (1901) 
8805 Under the name of lamralipta was the capital of the 


I Peacock dynasty, and a seaport at which the Chiijese Buddhist 
pilgrims embarked It is now 60 m from the sea, and the rums 
of the old city he deep beneath river silt It contains the palace 
of a local raja, and some temples of peculiar construction 
TAMMANY HALL, a political organization m New York 
City, USA, claimmg to be the regular representative of the 
Democratic party in that city It takes its name from a sachem 
or chief of the Delaware Indians, Tamanend or Tammany, the 
name itself meaning the Affable ” Before the War of Inde- 
pendence there were Whig societies called ‘‘ Sons of St Tam- 
many and '' Sons of Liberty,” with rituals m which Indian 
words were used to suggest the American character of the 
lodges On the 12th of May 1789 William Mooney (d 1832), 
an upholsterer, of Irish birth, who had probably been a member 
of an earlier Tammany society, founded in New York City 
the Society of St Tammany ” or “ Columbian Order ” as a 
patriotic, benevolent and non-political organization, with the 
intent to counteract the influence of what was believed to be 
the aristocratic Order of the Cincinnati A few short-lived 
societies of a similar kind were founded m other states In 
1805 the New York Society was incorporated as a benevolent 
society, in i8ii it built its first wigwam, or hall, in Frankfort 
Street near the City Hall, and m 1867 it moved to its present 
hall in Fourteenth Street The society was a secret organiza- 
tion, divided into tribes, with sachems (the most important 
being the Grand Sachem) as the chief officials, a sagamore, or 
master of ceremonies, and a winskinskie, or door-keeper, and 
with a ritual of supposedly Indian character This “ Tammany 
Society** is not itself the well-known political organization, 
but rents its hall to the Tammany Hall General Committee, the 
“ Tammany Hall ** of political notoriety the leading members, 
however, of the “ Society ” and of the “ Hall ** are identical, 
and the Society '' controls the meeting-place of the “ Hall ’ 
so that the difference between the two is little more than nominal 
Almost from the beginning Tammany has been actively engaged 
in politics, being part of, and during the greater period of its 
existence actually representing m New York City, the Demo- 
cratic party, though always subordinating the mterests of the 
party as a whole to its own selfish mterests It has had local 
rivals at different times, but these, though successful for a 
while, have not lived long , on the other hand, the Hall has 
not generally been regarded with favour by the Democratic 
party throughout the country at large 
Soon after its founding, Tammany came under the influence of 
Aaron Burr In 1800 it worked for the election of Jefferson as 
President It bitterly opposed De Witt Clinton for many years 
and was hostile to his large Irish constituency , but, after it 
secured m 1822 the constitutional amendments providing for 
manhood suffrage and for the abolition of imprisonment of 
debtors, and especially after 1827 when Tammany first tried 
to reduce the five-year penod of residence necessary for naturali- 
zation, the foreign-bom element gradually came into control 
of the ‘‘ Society ” and of the “ Hall ** About 1842 Irish 
gangs,** which used physical violence at election time, became 
a source of Tammany strength It reached its height of power 
about 1870, under the leadership of William Marcy Tweed 
(1823-78), who used his populanty as a volunteer fireman 
to advance himself in Tammany and who was the first “ boss ** 
of the organization, which had formerly been controlled bv 
committees In the mayoralty and the other administrative 
offices and in the common council of the city, in the chief 
executive office of the state, in the state legislature, and even 
in some of the judges’ seats, Tweed had placed (or had secured 
the election of) accomplices or tools, or else controlled votes by 
purchase In April 1870 Tweed secured the passage of a city 
charter which put the control of the city into the hands of the 
mayor, the comptroller, and the commissioners of parks and 
public works A system of official plunder then began that 
has had few parallels m modem times How much was actually 
stolen can never be known; but the bonded debt of the citv, 
which was 836,000,000 at the beginning of 1869, was 897,000,000 
in September 1871, an increase of ^61,000 000 in two years and 
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eight months , and within the same penod a floating debt of 
*^20, 000, 000 was incarred> making a total of h8i,ooo>ooo For 
this vast sum the city had little to show I he method of 
plunder was the presentation of excessive bills for work done, 
especially m connexion with the new court-house then being 
erected The bills were ostensibly paid in full, but in reality 
only m part, the rest bemg retained by Iweed, and divided 
amongst his followers in proportion to their importance The 
total cost of the court-house to the city was about Si 3,000,000 
— many times the actual cost of construction Ihe amount 
paid in these two years for the city printmg and stationery was 
nearly S3, 000, 000 1 he end came through a petty quarrel over 

the division of the spoils One of the plunderers, dissatisfied 
with the office he had received, gave to the iSteiv \ ork Times 
a copy of certain swollen accounts w^hich showed conclusively 
the stealing that had been going on WJien Tweed was inter- 
viewed about the frauds his only reply was, “ What are you 
going to do about it ? ” The better classes, how'ever, were now 
thoroughly aroused, and with Samuel J lilden, afterwards 
governor of the state, at their head and with the assistance of 
the Tunes and of Harper's Weekly^ in the latter of which the 
powerful cartoons of Thomas Nast appeared, completely over- 
threw the ring and rescued the city Tweed was tried and con- 
victed, but was afterwards released on a technicality of law , 
he was re-arrested, but managed to escape and fled to Spam , 
he was identified and was brought back to gaol, where he died 
The rest of the gang fared little better Within a few years and 
under a new leader, John Kellv, lammany was again in control 
of the city Kelly was succeeded b> Richard Croker, whose 
reign as “ boss ” continued until 1907 Since 1881 lammany 
has been in virtual control of the city government about one- 
half the time, a lammany and a reform mayor often alternatmg 
Ihcre were elaborate mvestigations of lammany’s control of 
the city by committees of the legislature in 1890, 1894, and 
1899 The most conspicuous overthrows of lammany since 
the days of Tweed were in 1894, in 1901, when practically the 
whole reform ticket from mayor to alderman was elected, and 
in 1909, when the mayor (not a member of Tammany) was the 
only lammany nominee on the general ticket elected The 
grosser forms of corruption that prevailed under Tweed did not 
as a rule prevail in later }ears Instead, the money raised by 
and for the Hall and its leaders has come from the blackmailing 
of corporations, which find it easier to buy peace than to fight 
for their nghts , from corporations which desire concessions 
from the city, or which do not wish to be interfered with m 
encroachments on public rights , from liquor-dealers, whose 
licences are more or less at the mercy of an unscrupulous party 
in power , from other dealers, especially in the poorer parts 
of the city , whose busmess can be hampered by the police , 
from office-holders and candidates for ofoce , and, lastly, m- 
directly through corrupt police officials, from the crimmal classes 
and gambling establishments m return for non-intervention on 
the part of the police The power of Tammany Hall is the 
natural result of the well-regulated machine which it has built 
up throughout the city, directed by an omnipotent “ boss ” 
Each of the “ assembly districts ” into which the city is divided 
sends a certam number of representatives to the General Com- 
mittee of Tammany Hall Each district also has a boss ” 
or leader and a committee, and these leaders form the Executive 
Committee of the Hall There is also a “ captain ” for each of 
the voting precincts, over 1000 m number, into which the city 
IS divided Ihe patronage of the city filters down from the 
real “ boss ” of the Hall to the local precinct leader, the latter 
often havmg one or more small municipal offices at his disposal 
he also handles the election money spent in his precinct The 
party headquarters m the different assembly districts are largely 
in the nature of social clubs, and it is in considerable degree 
through social means that the control of the Hall over the poorer 
classes is maintained The headquarters are generally over or 
near a saloon, and the saloon-keepers throughout Manhattan 
belong as a rule to the Hall — in fact, are its most effective allies 
or members It should be remembered too that the Hall is 


not subject to divided counsels, but is ruled by one man, a 
“ boss who has risen to his position by sheer force of ability, 
and in whose hands rest the finances of the Hall, for which he 
IS accountable to no one When the “ Greater New York 
was incorporated the power of Tammany seemed likely to grow 
less because it was confined to the old city (Boroughs of 
Manhattan and the Bronx), and the Democratic organiza- 
tions in the other boroughs were hostile to it Ihc power 
of the organization in the state and m the nation is due to 
its frequent combination with the Republuan organization 
which controls the state almost as completely as Tammany 
does the city 

See Gustavus Myers, The History of Tammany Hail (New York, 
1901) (F H H ) 

TAMMERFORS (Finnish Tampere), the thief industrial city 
of Finland, capital of the province of Tavastchus, on the rapids 
connecting Lakes Nasi-jarvi and Pyha-jarvi, 12 ^ m bv rail 
N W of Helsingfors Pop (1904) 40,261 Tammeffors is an 
important centre for the manufacture of cotton, linen, and 
woollen goods, leather and paper 1 he town owes its existence 
as a manufacturing centre to the tsar Alexander 1 

TAMPA, a city and the county seat of Hillsboro count 
Florida, U S A , m the western part of the state, at the head of 
Hillsborough Bay (the E branch of Tampa Bay), at the mouth 
of the Hillsborough river Pop (1880) 720, (1890) 5532, 
(1900) 15,839, of whom 5085 were foreign-born and 4^82 were 
negroes, (1910,1) S census) 37,782 It is served bv the Tampa 
Northern, the Atlantic Coast Line and the Seaboard Air Line 
railways, and by lines of steamers to the West Indies and to 
the Gulf and Atlantic ports of the Ignited States The larger 
vessels enter at Port Tampa (pop in 1905, 1049), 9 ^ the 
city on the W side of the peninsula separating Hillsborough Bav 
from Old Tampa Bay, the W branch of Tampa Bav in order 
to reach water suflicientlv deep for the steamers, tht railway 
tracks have been carried bv earth filling about seven-eighths of 
a mile into the bay The United States government has grcatlv 
improved the harbour, and in 1899 adopted a project (modified 
in 1905) for constructing a channel 26 ft deep and 300 ft wide 
(500 ft a( ross the bar) from Port Tampa to the Gulf of Mexico , 
in July 1909 80 per cent of this work had been completi d In 
1905-1908 the channel of Hillsborough Bay was made 20 ft 
deep at mean low water and 150 ft wide from the lower bay 
to the mouth of Hillsborough river, with a turning basin .it the 
inner end 450 ft wide and 1050 ft long lanipa Bav has 
permanent sea-coast defences Tampa is the principal gateway 
for trade and travel between the United States and the West 
Indies Owing to its delightful climate and its attractive situa- 
tion It has become a favourite health resort Many visitors 
are attracted by the fishing (especially for tarpon) and 
shooting m the vicinity, water-fowl being plentiful in the Bay, 
and deer, quail and wild turkeys being found in the vicinity 
inland There are large prehistoric shell-mounds at Indian 
Hill, about 20 m S E Tampa is an important shipping point 
for naval stores and phosphate rock, for vegetables, citrus fruit 
and pineapples, raised in the vicmity, and for lumber, cattle 
and fuller’s earth The Florida Citrus Exchange has its head- 
quarters here After the Spanish- American War (1898) a large 
trade with the West Indies developed Cattle and pine lumber 
are sent to Cuba, and Havana tobacco and fine grades of Cuban 
timber are imported There is a large trade with Honduras 
also The imports mcreased from $755,316 in 1897 and $490,093 
m 1898 (an extremely unfavourable year owing to the Spanish- 
American War) to S4, 179,464 in 1909 , the exports from 
$820,792 m 1897 and $521,792 in 1898 to $1,344 786 in 1899 
and $4,492,498 m 1909 , a part of the custom-house clearings 
of Key West are actually shipped from Tampa In 
1905 the value of the factory product was $11,264,123, an 
increase of 59 per cent since 1900 The principal product is 
cigars , most of the tobacco used is imported from Cuba, and 
the manufacturing is done chiefly by Cubans who live in a 
distnct known as Ybor City It is said that more clear Havana 
cigars are manufactured in lampa than in Havana Other 
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manufactures are boilers, foimdry products, lumber and fer- 
tilizers , and there are two shipyards 
Tampa Bay was the landing-place of the expeditions of the 
Spanish explorers, Pamfilo de Narvaez and Hernando de Soto 
(See Florida ) In January 1824 the United States govern- 
ment established here a fort, Fort Brooke, which was an im- 
portant base of supplies during the second Seminole War, and 
around it a settlement gradually developed Ihe fort was 
abandoned in i860, and its site is now a public park Durmg 
the early part of the Civil War a small Confi derate force was in 
possession, but in November 1862 it was driven out by United 
States gunboats Tampa grew rapidly after the completion of 
the first railway thither in 1884, and in 1886 it was chartered 
as a city and became a port of entry During the Spanish- 
American War United States volunteers were encamped in 
De Soto Park in Tampa, and Port Tampa was the point of 
embarkation for the United States army that invaded Cuba 
TAMPICO, a city and port of Mexico, in the state of Tamauli- 
pas, on the N bank of the Panuco river, about 6 m from the 
Gulf of Mexico Pop (1906) 17,569, including the neighbounng 
settlements connected with the port works The climate is hot, 
humid and unhealthy, and the city has suffered frequently from 
epidemics of yellow fever A modem sewer system and water- 
works, constructed in 1903-1906, have improved its sanitary 
condition and will in time reduce its heavy death-rate — about 
78 per 1000 in 1903, when an epidemic of yellow fever caused 
327 deaths, and the births numbered 512 against 1335 deaths 
Ihe eastern and poorer part of the town stands on low ground 
only 2 or 3 ft abo\e the river, and is subject to inundations 
'1 he western part rises about 150 ft , consists largely of private 
residences, and is provided with water and good drainage Ihe 
business section is well built, largely of stone and brick, and its 
streets are well paved and provided with gas and electric light 
The neighbourhood ’s swampy and malarial Tampico has two 
important railway connexions the Monterrey and Gulf line 
running NNW to Ciudad, Victoria and Monterrey, and a 
branch ot the Mexican ( cntral running westward to San Luis 
Potosi 1 here is also a line of river boats on the Panuco running 

up to the mouth of the Tamazunchale about 135 m , and another 
running to Tamiahua on the lagoon of that name by wa> of 
the Tuxpam canal, about 77 m Industries include an electric 
light and power plant, factories for making ice, clothing, and 
fruit conserves, saw-mill, oil refinery, and a shipyard for small 
river boats Ihe modern port works, which have made Tampico 
accessible to a larger class of steamers, include two stone jetties 
at the mouth of the Panuco, which have increased the depth of 
water on the bar to 23 ft at low ^✓ater and 26 ft at high water , 
seven wharves on the N bank of the river to accommodate 
fourteen steamers at a time , steel sheds with railway tracks, 
and railway connexions at the wharves I he depth of water at 
the wharves varies from 18 to 25 ft The exports include silver 
bullion (from San Luis Potosi, Aguasc^lientes, Torreon and 
Monterrey), ixtle fibre, sugar, hides, live cattle, cotton-seed 
cake, deer skins, honey, fustic, sarsaparilla, coffee, rubber, 
broom-root, copper ores and asphalt 
TAM WORTH, a municipality of Inglis county. New South 
Wales, Australia, on the Peel and Cockbum rivers, 285 m by 
rail N of Sydney Pop (1901) 5799 It is an attractive town 
in a pleasant situation, with fine broad streets lined with shady 
trees, and was the first town m Australia to be lighted b\ 
electricity Tamworth is the centre of several goldfields, at 
one of which, Bingera, diamonds are found It is also the 
market of a pastoral and agricultural district Brewmg, malting, 
steam, saw and flour milling, coach building and the manufac- 
ture of boots and galvanized iron are its principal industnes 
TAMWORTH, a market town and municipal borough of 
England, in the Lichfield parliamentary division of Staffordshire 
and the Tamworth division of Warwickshire, on the nver Tame, 
a southern tributary of the Trent Pop (1901) 7271 It is 
no m NE from London by the London and North-Western 
railway, and is also served by the west and north Ime of 
the Midland railway (Bristol-Birmingham-Derby) The castle. 
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situated on a height above the Anker near its junction with 
the Tame, is chiefly of the Jacobean period, but is enclosed by 
massive ancient walls Here was a residence of the Mercian 
kmgs, and, after being bestowed on the Marmions by William 
the Conqueror, the castle remained for many years an important 
fortress Formerly the town was surrounded by a ditch called 
the King’s Dyke, of which some trate remains Ihe church of 
St Editha, originally founded in the 8th century, was rebuilt, 
after being burned by the Danes, bv Edgar, who made it col- 
legiate, but the existing Decorated building was erected after 
a fire in 1345 The free grammar school, refourded by 
Edward VI , was rebuilt m 1677, and again in 1867 The 
chanties include Guy’s almshouses, endowed m 1678 by 
Thomas Guy, founder of Guy’s Hospital, London On the 
commons or moors burgesses have rights of pasture Coal, 
fireclay and blue and red brick clay are dug in the neighbour- 
hood , and there arc also market gardens In the town are a 
clothing factory, paper-mills, and manufactures of small wares 
The town is governed by a mayor, 4 aldermen, and 12 councillors 
Area, 285 acres 

iamworth {Tamwurda, Thamworth, Tomworth) is situated 
near the Roman Watling Street It was burned by the Danes 
and restored in 913 by Atthdflcad, lady of the Mercians, 
who built the fort which was the origin of the later castle 
The town was again destroyed by the Danes in 943 There 
is no description of Tamworth in Domesday , but its burgesses 
are incidentally mentioned several times In Anglo-Saxon and 
Norman times it possessed a mint, and it is called a borough 
in the Pipe Rolls of Henry II , but it was not then in a flourishing 
condition Tamworth was iniorporated by Elizabeth in 1560 
by letters patent, which state that it is an “ ancient mercate 
town,” and suggest that the charters have been lost or burned 
Ihe governing charter in 1835 was that of Charles II , incorpo- 
rating it under the title of the bailiffs and commonalty of the 
borough of Tamworth m the counties of Stafford and Warwick 
Edward III granted two fairs, still kept up in 1792, to be held 
respectively on St George’s day and the day of the Translation 
of St Edward , another ancient fair, in honour of St Swithin, 
or perhaps originally of St Editha, is still held (July 26) 
Tamworth sent two members to parliament from 1562 to 1885, 
when its representation was merged in that of the county 

TANA, a river of British East Africa, which gives its name 
to the Tanaland province of that protectorate It has a 
course, following the main windings only, of over 500 m It^? 
sources are along the watershed close to the eastern wall of 
the eastern rift- valley, and it enters the Indian Ocean in 2° 40' S , 
about no m N by E of Mombasa One series of its numerous 
headstreams traverses the Kikuyu plateau north of the Athi, 
while others flow down the southern and eastern slopes of 
Kenya The main stream, from about 37° E 1° S , where it 
runs close to the upper waters of the Athi, flows m a wide curve 
N E , nearly reaching the equator About 39® E it turns S , 
and from this point is not known to receive any tributary of 
importance Its course is very tortuous, the current rapid, 
and the channel much obstructed by snags Its width varies, 
as a general rule, between 100 and 200 yds The banks are 
usually low, in part forested and inundated at high water, 
but away from the river the country appears to consist of drv 
plains covered with mimosa scrub Adjoinmg the lower Tana 
are many backwaters, which seem to show that the course has 
been subject to great changes In 2® 20' S the river again turns 
east, but during the last 10 m it flows south-west, parallel to 
the coast, entering the sea across a dangerous bar The Tana 
has been navigated m a steam-launch for some 300 m from 
the mouth North of the Tana is the Ozi, a small river con- 
nected with the I ana by the Belazoni canal 

TANAGER, a word adapted from the quasi-Latm Tanagra 
of Linnaeus, which again is an adaptation, perhaps with a 
classical allusion, of Tangara^ used b\ M J Brisson and G. L L 
Buff on, and said by G deL Maregrav e (ffis/ Rer Nat Brastltae 
p 214) to be the Brazilian name of certain birds found m that 
country From them it has since been extended to a great 
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many others mostly belonging to the southern portion of the 
New World, now recognized by ornithologists as forming a 
distinct family Tanagrtdae of the O seines division of Passerine 
birds allied to the hnngtllidae (see Finch) , and distinguished 
from them chiefly by their feebler conformation and more 
exposed nostrils They are confined to the New World, and 
are specially characteristic of the tropical forests of Central 
and South Amcnca 

llie tanagers have been examined systematically by P L Sclater 
and in the British ^luseum Cataloqut (xi pp 49-307) he ulmits 
the existence of 37*; sptcics which ht arranges in t;9 genera forming 
six subfamilies FroentaHnar Luphoniinai Tanagrinae, I amprotimu, 
Phoemcophtltnae and Pitvhnac These arc of very unequal extent 
for while the first of them consists of but a single species Procmas 
Ursa — the position of which ma\ be for several reasons still open 
to doubt — the third includes more than 200 Nearlv ill are birds 
of small size the largest barely exceeding 1 song-thrush Most of 
them are remarkable for their gaudv colouring and this is especially 
the case in those forming the genus called by Sclater as b> most 
other authors CalhsU \ term inadmissible througli preoccupation 
to which the name of Tanaqra of right set ms to belong while that 
which he names Tanaqra should probably be known as Thraupts 
The whole fainih is almost conhned to the Ncotiopicel region and 
there are several forms peculiar to the Antilles but not a tenth 
of the sjiecies reach even soutliern Mexico vnd not i dozen appear 
in the northern part of that country Of the genus P\ranqa winch 
has the most northern range of all three if not four species are 
common summer immigrants to some part or other of the United 
htates and two of them P rithra and P atstiva known as the 
scarlet tan^^er and the summer ledbird reach Canada an<l 
Bermuda P aestiva has a western representative I* cooprrt 
which by some authors is not recognized as a distii ct species The 
males of all these are clad in glowing red P rubra hav ing, however 
the wings and tail black The remaining species P ludovtctatta 
the males of which are mostly yellow and hi ick with the head 
only red docs not ippear eastward of the Missouri plains and has 
not so northerly a range Another species, P hcpaitca has just 
shown Itself within the limits of the United States In all these 
the females are plainly attired but generally among the lanagers 
however bright may be their coloration, Ixith sexes are nearly 
alike m plumage Little has been recorded of the habits of the 
species of Central or South \mcrK i but tliose of the north have 
been as closely observed as the rather retiring n iture of the birds 
renders possible and it is kno vn that insects especially in the larval 
condition and berries afford the greater part of their food Tht v 
have a pleasing song and build a shallow ntst in which the eggs 
generally three m number and of a greenish -blue marked with brown 
and purple are laid \ few species arc regularly but spanngly 
imported into Europe alive and do well as cage birds 

On the whole the Tanaqridac mav perhaps be tonsukred to bold 
the same relation to the h rinqtllxdar as the Ictcridae do to the 
SfMZHnfoe and the MmoHtOdat to the S\lv%inae or lurdinae in each 
case the purely New-World bamily being the “ feebler " tyj^ie 

(A N) 

TANAQUIL, the Etruscan name of the wife of Tarqumius 
Priscus, or of one of his sons After her immigration to Rome 
she IS said to have rei eived the name Gaia Caecilia Sne was 
famous for her shrewdness and prophetic gifts, which enabled 
her to foretell the future greatness of her husband and of Servius 
lullius There was a statue of her as Gaia Caccilia in the 
temple of Sancus, which possessed migical powers She was 
celebrated as a spinner of wool, and was supposed to exercise 
influence over Roman brides Tanaquil and Gaia Cacciha are, 
however, really distinct personalities Ihe anecdotes told of 
Gaia Caecilia are aetiological myths intended to explam certain 
usages at Roman marriages 

See Livy 1 34 41 , Pliny, Nat Hist viii 74, xxxvi 70 
Schwegler, Rotnische Geschichte, bk xv 8 

TANAUAN, a town of the province of Batangas, Luzon, 
Philippine Islands, about 38 m S S E of Manila Pop (1903) 
18,263 Tanauan is situated on a rolling upland plain It 
formerly produced much sugar, but its inhabitants are now 
engaged chiefly m the cultivation of rice, Indian com and fruit 
Oranges and hogs are sent from Tanauan to the Manila market 
The language is Tagalog 

TANCRED (d 1112), nephew of Bohemund and a grandson of 
Robert Guiscard on the female side, was the son of a certam 
MarchtsuSy in whom some have seen a marquis, and some an 
Arab (Makrizi) He took the Cross with Bohemund m 1096, 
and marched with him to Constantmople Here he refused 
to take an oath to Alexius, escapmg across the Bosphorus in 


the disguise of a peasant , but after the capture of Nicaea he 
consented to follow the example of the other princes, and 
became the man of Alexius At Heraclea, m the centre of Asia 
Minor, he left the mam body of the Crusaders, and struck into 
Cilicia, closely followed by Baldwin of Lorraine He may 
have been intending, m this expedition, to prepare a basis for 
Bohemund’s eastern principality , in any case, he made himself 
master of Tarsus, and when he was evicted from it by the 
superior forces of Baldwin, he pushed further onwards, and 
took the towns of Adana and Mamistra He joined the main 
army before Antioch, and took a great part in the siege When, 
m the spring of 1098, two CAstles were erected by the crusaders, 
it was Tancred who undertook the defence of the more exposed 
castle, which lay by St George’s Gate, on the west of the cit> 
In the beginning of 1099 he was serving in the ranks of Ray- 
mond’s army, whether to observe his movements in the interests 
of Bohemund, or only (as is more probable) to be in the front 
of the fighting and the march to Jerusalem But he soon left 
the count, like so many of the other pilgrims (see under Ray- 
mond) , and he joined himself to Godfrey of Lorraine in the 
final march In June 1099 he helped Baldwin de Burg (his 
future rival) in the capture of Bethlehem , and he played his 
part in the siege of Jerusalem, gaming much booty when the 
city was captured, and falling into a passion because the security 
he had given to the fugitives on the roof of Solomon’s temple 
was not observed by the crusaders After the rapture of 
jerusalem he went to Naplous and began to found a principality 
of his own lie took part in the battle of Ascalon in August , 
and after it he was invested by Godfrey with Tibtrns and the 
principality of Galilee, to the north of Naplous In itoo he 
attempted, without succiss, to prevent Baldwm of Lorraine 
(his old entmy in Cilicia) from acquiring the throne of Jerusalem, 
possible having ambitions himself, and in anv case fearing the 
foundation of a strong non-Norman power in Palestine Failing 
in this attempt, and being urgently summoned from the North 
to succeed Bohemund (no3\ a piisoner with Danishmend) in the 
government of Antioch, he surrendered his smaller possessions 
to Baldwin, on condition that they should be restored if he 
returned in a } car and three months, and finally left the kingdom 
of Jen^alcm He acted as regent in Antioch from 1100 to 1103, 
when Bohemund regained his libirt) During these years he 
succeeded in regaining the Cilician towns for Antioch (iioi), 
and in recapturing Laodicea (1103) , he imprisoned Raymund 
of loulouse, and onl) gave him his liberty on stringent condi- 
tions , and he caused the restoiation of the deposed patriarch 
of Jerusalem, Dagobert, if only for a brief season, by refusing 
to aid Baldwm I on any other terms When Bohemund was 
set free, Tancred had to surrender Antioch to him , but he soon 
found fresh work for his busy hands In 1104 he joined with 
Bohemund and Baldwin de Burg (now count of Edessa in 
succession to Baldwm of Lorraine) m an expedition against 
Harran, in which they were heavily defeated, and Baldwin 
was taken prisoner Tancred, however, profited doubly by the 
defeat He took over the government of Edessa m Baldwin’s 
place , and in 1105 Bohemund surrendered to him the govern- 
ment of \ntioch, while he himself went to Europe to seek 
reinforcements Ruler of the two northern principalities, 
Tancred carried on vigorous hostilities against his Mahommedan 
neighbours, especially Ridwan of Aleppo , and in 1106 he suc- 
ceeded in capturing Apamea In 1107, while Bohemund was 
beginning his last expedition against Alexius, he wrested the 
whole of Cilicia from the Greeks , and he steadfastly refused, 
after Bohemund’s humiliating treaty at Durazzo in 1108, to 
agree to any of its stipulations with regard to Antioch and 
Cilicia To the hostility of the Mahommedans and the Greeks, 
Tancred also added that of his own fellow Latins When 
Baldwin de Burg regained his liberty m 1 108, it was only with 
difficulty that he was induced to restore Edessa to him, and the 
two continued unfriendly for some time , while in 1 109 he also 
interfered in the civil v/ar in Tripoli between the nephew and 
the eldest son of Raymund of Toulouse But it was against the 
emirs of Northern Svna that his arms were chiefly directed , 
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and he became the hammer of the Turks, restlessly attacking 
the emirs on every side, but especially m Aleppo, and exacting 
tribute from them all He died in 1112, leaving the govern- 
ment to his brother-in-law, Roger de Pnncipatu, until such time 
as Bohemund II should come to his inheritance 

Bibliography — Tancretl’s Gesta were recorded by Ralph of 
Caen who drew his information from Tancred’s own conversation 
and reminiscences Kugler has written a vork on Bohemund und 
Tancred (Tubingen 1862) , and Tancred’s carter is ilso described 
by Rey, in the Rtvtte de V Orient Latin iv 334“34 ^ (B Br ) 

TANCRED (d 1194), King of Sicily, an illegitimate son of 
Roger, the eldest son of King Roger II , was crowned in January 
1190 in succession to William II {qv) He was supported by 
the chancellor Matthew d’Ajello and the official class, while 
the rival claims of Roger 1 1 ’s daughter Constance and her 
husband, Henry VI , king of the Romans and emperor, were 
supported by most of the nobles Tancred was a good soldier, 
though his tiny stature earns from Peter of Eboli the nick- 
name “ lancredulus ” But he was ill-supported in his task of 
maintaining the Norman kingdom, faced with general apathy, 
and threatened by a baronial revolt, and, m addition, Richard 
( oeur-de-Lion, at Messina, iigo, threatened him with war 
Henry, skilfully winning over Pisa, Genoa and the Roman 
Commune, isolated lancred and intimidated C destine III , who, 
on the 14th of April 1191, ci owned him emperor at Rome He, 
however, failed to capture Naples in August and retired north, 
leaving garrisons along the frontiers of the Regno Tancred 
now sought to win over the towns by extensive grants of privi- 
leges, and at Gravina (June 1192) was recognized by the pope, 
whose ineffettual support he gained by surrendering the royal 
legatcship over Sicily In 1192 and 1193 commanded per- 
sonally and with su( i ess against the \f)ulian barons, but his 
death at Palermo (20th of FcbiuarN 1194) a few davs after that 
of Roger, his son and joint-king, made Henrv’s path clear His 
wife Sibilla indeed maintained a regency for her second son 
William III , but on Henr\’s final descent, Najiles surrendered 
almost without a blow m M iv 1194, ^^ud the rest of the Regno 
followed Sibilla and the loyal Margarito prepared to defend 
Palermo, but the citizens admitted the emperor on the 20th of 
November 1194 lancred’s family fell into Henry’s hands, 
and William III seems to have died in Germany in 1198 

TANDY, JAMES NAPPER (1740-1803), Irish lebcl son of a 
Dublin ironmonger, was born in Dublin in 1740 He started 
life as a small tradesman , but turning to politus he became a 
member of the corporation of Dulilin, and made himself popular 
by his denunciation of munu ipal corruption and b\ his proposal 
of a boycott of English goods in Ireland, in retaliation for 
the restrictions imposed by the government on Irish commerce 
In April 1780 Tandy was expelled from the Dublin volunteers 
(see Flood, Hi<nry) for proposing the expulsion of the duke of 
Leinster, whose moderation had offended the extremists He 
was one of the most conspicuous of the small re\olutionar\ 
party, chiefly of the shopkeeper class, who formed a permanent 
committee in June 1784 to agitate for reform, and called a con- 
vention of delegates from all parts of Ireland, which met in 
October 178^ Tandy persuaded the corporation of Dublin to 
condemn by resolution Pitt’s amended commercial resolutions 
in 1785 He became a member of the Whig club founded by 
Grattan, and he actively co-operated with Theobald Wolfe 
Tone in founding the Society of the United Irishmen in 1791, 
of which he became the first secretary The violence of his 
opinions, strongly influenced by French revolutionary ideas, 
now brought landy prominently under the notice of the gostrn- 
ment In Feb^uar^ 1792 an allusion m debate by Toler (after- 
wards earl of Norbury ), the attorney-general, to Tandy’s personal 
ugliness, provoked him into sending a challenge , th’s was 
treated by the House of ( ommons as a breach of privilege, and 
a Speaker’s warrant was issued for his arrest, which however 
he managed to elude till its \alidity expired on the prorogation 
of parliament Tandy then took proceedmgs against the lord 
lieutenant for issuing a proc lamation for his arrest , and although 
the action failed, it increased Jandv’s popularitv, and his 
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expenses were paid by the Society of the United Insh^^en 
Svmpathv with the French Revolution was at this time rapidly 
spreading in Ireland A meeting of some 6000 persons m 
Belfast voted a congratulatory address to the French nation in 
July 1791 In the following year Napper Tandy took a leading 
part m organizing a new mihUry association m Ireland modelled 
after the French National Guards , they professed republican 
principles, and on their uniform the cap of liberty instead of 
the crown surmounted the Irish harp Tandy also, with the 
purpose of bringing about a fusion between the Defenders and 
the United Irishmen, took the oath of the Defenders, a Roman 
Catholic society whose agrarian and political violence had been 
increasing for several years , but being threatened with prose- 
cution for this step, and also for libel, he fled to America, where 
he remained till 1798 In February 1798 he w(nt to Pans, 
where at this time a number of Irish refugees, the most prominent 
of whom was Wolfe Tone, were assembled, planning rebellion 
m Ireland to he supported by a French invasion, and quarrelling 
among themselves None of these was more quarrelsome than 
Napper Tandy, who was exceedingly^ conceited, and habitually 
drunken , his vanity Weis wounded to find himself of less 
account than Tone in the councils of the conspirators 

Wolfe Tone, who a few months before had patronizingly 
described him to lallcyrand as “ a respectable old man whose 
patriotism has been known for thirty years,” was now disgusted 
b\ the lying briggadocio with which Tandy persuaded the 
French authorities that he was a personage of great wealth and 
influence in Ireland, at whose appearance 30,000 men would 
rise in arms Tandy was not, however, lacking in courage 
He ace'epted the charge of a corvette, the ‘^Anacreon,” placed 
at his disposal by the French government, in which, accom- 
panied bv a few leading United Irishmen, and supplied with a 
small force of men and a (onsiderablc quantity of arms and 
ammunition for distribution in Ireland, he sailed from Dunkirk 
and arrived at the isle of Aran, off the coast ot Donegal, on the 
i6th of September 1798 Ihe populace showed no disposition 
to welcome the invaders Napper Tandv who was drunk 
during most of the expedition, took possession of the village of 
Rutland, where he hoisted an Irish flag and issued a bombastic 
proclamation , but learning the complete failure of Humbert’s 
expedition, and that Connaught instead of being in open rebellion 
was perfteth quiet, the lutilily of the enterprise was apparent 
to the French if not to Tandv himself , and the latter having 
Iwn rarricd on board the “ Anaereon ” in a state of intoxica- 
tion, the vessel sailed round the north of Scotland to avoid the 
English fleet, and reached Bergen in safety, whence landy 
made his wav to Hamburg with three or four companions In 
compliance with a peremptorv demand from the English govern- 
ment, and in spite of a conn ter- threat from the French Directory , 
the refugees were surrendered landy remained m prison till 
April 180 1, when he was tried, pleaded guilty, and was sentenced 
to death , he was, however, reprieved and allowed to go to 
France This knienty may have been partlv due to doubts 
as to the legality of the demand for his surrender bv the Hamburg 
authorities , but the government was probablv more mflucnced 
bv Cornwallis’s opinion that Tandy was ‘ a fellow of so very 
contemptible a character that no person in this country (Ireland) 
seems to care the smallest degree about him ” Moreov er, 
Bonaparte vigorouslv intervened on his behalf, and is even said 
to have made Tandy’s release a condition of signing the treaty 
of Amiens Notwithstanding his vices and his lack of all 
solid capacity, there is no reason to suppose that Napper Tandy 
was dishonest or insincere , and the manner in which his name 
was introduced m the well-known ballad, ” The Wearing of the 
Green,” proves that hi succeeded m impressing the popular 
imagination of the rebel party in Ireland In France, where 
his release was regarded as a French diplomatic victory, he was 
received, m ^larch 1802, as a person of distinction , and when he 
died on the 24th of August 1803 his funeral was attended by 
the military and an immense number of the civil population 

See K R Madden The Live^ of the Untied Irishmen 7 vols 
(Dublin 1842-46) W J MicNtven Pieces of Irish Historv (Nevr 
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York 1807) T Wolfe Tone Autobiographv eel by K Barry 
O Bnen, 2 vob (London 1893), W J Fitz])itrick, Seent Service 
under Pitt (London 1892) , Sir Richard Musgrave, Memoirs of 
Rebellions in Ireland 2 vols (Dublin 1802) J A Eroude Ihe 
Lngltsh in Ireland in the l^ightcenth Century 3 voh (London 
1872-74) Ca^tlenagh Correspondena 1 11 , Cornwallis Corre- 
spondence II 111 (H J M ) 

TANEGA-SHIMA, an island l>ing to the south of Kiushiu, 
Japan m 30° 50' N and 131° E , 36 J m long and m broad at 
Its widest part It is a long lov\ stretch of land^ earefulK culti- 
vated, and celebrated as the place where Mendez Pinto landed 
when he found his wa} to Japan in 1543 Until modern times 
firearms were colloquially known m Japan as “ Tanega-shima,” 
in allusion to the fact that they were introduced by Pinto 

TANEY, ROGER BROOKE (1777-1864), American jurist, 
was bom in Calvert count), Maryland, on the 17th of March 
1777 ol Roman Catholic parentage He graduated from 
Dickinson College Carlisle, Penns>lv\\nia, in 1795, began the 
stud) ol law at Annapolis in 1796, and was admitted to the 
bar in 1799 In 1806 he married Amie Phebe Key, sister of 
Fraiu is bcott Kev He entered politics as a Federalist, and was 
a member of the Maryland house of delegates in 1799-80 His 
faith in Federalism was weakened b> the party’s opposition 
to the War of 1812, and he gradually became asscx:iated with 
the Jacksonian wing of the Republican Party He served in 
the state senate in 1816-21, was attorney -general of Maryland 
in 1827-31 , and in July 1831 entered President Jackson’s 
cabinet as attornev -general of the United States He was the 
President’s chief adviser in the ittatk on the United States 
Bank, and was transferred to the treasury department in 
September 1833 special purpose of removing the govern- 

ment deposits this conduct brought him into conflict with 
the Senate, which passed a vote of censure, and (in June 1834) 
refused to confirm his appointment as secretary of the treasurv 
He returned to his law practice in Baltimore, but on the 28th 
of December 1835 was nominated Chief- Justice of the United 
States Supreme Court to succeed John Marshall After strong 
opposition the nomination was confirmed, on the 15th of Manh 
1836, by the Senate Under the guidance of Judges John Jay, 
Marshall, and Joseph Story, the judiciary from 1790 to 1833 
had followed the Federalist loose construction methods of 
interpreting the constitution The personnel of the supreme 1 
bench was almost entirelv changed during President Jackson’s 
administration (1829-37) ^bc seven judges in 1837 

were his appointees, and the majoritv of them were Southerners 
who had been educated under Democratic influences at a time 
when the slavery controversy was forcing the party to return 
to its original strict construction views In consequence, 
although the high judicial character of the men appointed and 
the lawyers’ regard for prec edent served to keep the court m the 
path marked out by Marshall and Story, the state sovereignty 
mfluence was occasionally manifest, as, for example, in the 
opinion (written by 'fancy ) in the Dred Scott case (1857, 19 
Howard, 393) that Congress had no power to abolish slavery m 
territory acquired after the formation of the national govern- 
ment Durmg the Civil War, Judge Taney struggled unsuc- 
cessfully to protect individual liberty from the encroachments 
of the military authorities In the c^se of ex parte John 
Merry man (1861, Campbell’s Reports, 646), he protested against 
the assumption of power by the President to suspend the 
privileges of the writ of kaheas corpus or to confer that power 
upon a military offiier without the authorization of Congress 
'ihe delivering of this opinion, on circuit, m Baltimore, in 
May 1861, was one of the judge’s last public acts He died 
on the 1 2 th of October 1864 

An authoritative biography is Samuel Tyler's Memoir of Roger 
Brooke Taney (Baltimore 1872) 

TANGA (^‘ the sail ”), a seaport of German East Africa, lying 
opposite the island of Pemba in 5° 6' S , 39" 7' E The town is 
regularly laid out on elevated ground on the southern shore of 
Tanga Bay, and has a population of about 6000 Among the 
public buildmgs are the administrator’s residence, the hospital, | 
the boma (barracks), Protestant and Catholic churches and the 1 


government and mission schools langa is the port o 
Usambara district, where are many thriving plantations 
harbour is entered by a broad channel five to eight fat 
deep It IS a port of call for the German mail steamers 
the starting-point of a railway to the Usambara highlands 

TANGANYIKA (a name said by V L Cameron to sigr 
“ mixing-place ”), a vast lake in East-Central Africa, the lo 
freshwater lake in the world, measuring just over 400 m , 
a general breadth varying from 30 to 45 m , ancl an ar 
about 12,700 sq m It lies at an iiltitude of about 26( 
above the sea, and occupies the southern end of the great c( 
nft-valley, which terminates suddenly at its southern { 
the line of depression being represented farther south b’ 
more easterly trough of Lakes Nyasa and Rukwa, from v 
Tanganyika is separated by the Fipa plateau, composed c 
granitoid rocks , though even here traces of old valley 
are said bv Dr Kohlschutter to exist North of Tangai 
the valley is suddenly interrupted by a line of ancient eru 
ridges, which dam back the waters of I ake Kivu {q v ), but 
been recently cut through by the outlet of that lake, the R 
which enters Fangany ika by several mouths at its northern 
I he flat pi iin traversed by^ the lower Rusizi was evidently 
a portion of the lake floor langanyika lias been forme 
the subsidence of a long narrow tract of country relative 
the surrounding plateaus, which fall to the lake m abrupt 
some thousands of feet high in places The geological fc 
tions thus exposed show that the plateaus arc composed 
base of eruptive material, overlaid by enormous deposi 
reddish sandstones, conglomerates and quartzites, exposi 
parts to a depth of 2000 feet Besides the plain to the n 
a considerable area to the west, near the Lukuga outlet 
below), shows signs of having been once covered by the 
and It IS the opinion of Mr J F S Moore that the sand 
ridges which here bound the trough have been recently elev 
and have been cut through by the Lukuga during the proc< 

Ihe past history of the lake has long been a disputed que 
and Mr Moou’s view that it represents an old Jurassic ai 
the sea is contested by other writers Ihis idea original 
the discovery of a jelly-fish, gasteropcxls, and other orgai 
of a more or less marine type, and presenting some afhnity 
forms of Jurassic age Ihis fauna, to which the term “ 
limnic ” has been applied, was known to exist from speei 
obtained by Mr E C Hore and other early travellers, bu 
been more systematically studied by Mr Moore (during ex 
lions of 1896 and 1898-99) and Dr W A Cunnmgton (19c 
Various considerations throw doubt on Mr Moore’s th 
especially the almost entire absence of marine fossihf 
beds in the whole of equatorial Africa at a distance fror 
sea, and of any remains of Jurassic faunas which might hn 
langanyika forms with those of undoubted Jurassic a; 
neighbourmg regions Ihe formation of the existing rlft-^ 
seems m any case to date from 'J ertiary times only 

Although drinkable the water of the lake seems at times at 
to be very slightly brackish 'ind it was supposed by some tli 
outlet existed until, in 1874 I leutenant ( ameron showed the 
surplus water was discharged towards the upper ( ongo b 
Lukuga river about the middle of the west coast The ( 
was further examined in 1876 by Mr ( ifterwards Sir H 
Stanley who found that a bar had formed across the outlet. < 
has since been proved that the outflow is intermittent ce 
almost entirely after a period of scanty rainfall and bec( 
again established when the lake level has been laised by a 
of rainy vears Aliout 1880 it was running strongly, but 
this time a gradual fall in the lake level set in and was conti 
w'lth occasional pauses for some twenty years the amount 
estimated bv Wissmann at 2 feet annually In 1896 Ca 
H Ramsay found that a wide level plain which had before 
covered by water, intervened between Ujtji and the lake 
stated that no further sinking had taken place during tht 
previous years Near lembwe Head Mr L A Wallace 
recent lieaches 16 feet above the existing level The Li 
was reported blocked by a bar about 1897, but a certain an 
of water was found flowing down by Mr Moore in 1899 
in 1901 Mr Codnngton found the level 4 or s feet higher tli 
1900 the outlet having again silted up A continued rise 
also reported m 1907 In any case, the alterations in level a 
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to be merely perio<hc and due to fluctuations m rainfall, and do not 
point, as some Jiave supposed to a secular drying up of th lake 

The Like is fed by a number of rivers and smill streams which 
descend from the surrounding highlands The Mlagarazi (or 
Malagarasi) perhaps the largest feeder derives most of its water 
from the rainy districts east of the strip of high ground winch 
shuts in the like on the north-east ihc mam stream m fact 
lias i nearly circular course rising in 4^^ 40' S , only some 10 miles 
from the lake shore and less than 40 miles from its mouth though 
its length is at least 220 miles The other branches of the 
Mlagarazi which traverse the somewhat and granite plateaus 
between the lake and 3^° E bring comparatively little water to 
the main stream In its lower eourse the liver is a rapid stream 
flowing between stttp jungle -clad hills with one fall of 50 feet 
and IS of little use for navigation The various eh innc Is of its delta 
are also obstructed with sand-banks m the dry season The 
Rusizi the iicKt (or perhaps equal) in importanee among the 
feeders of the lake has ilreidy been spoken of It receives many 
tnbutanes from the sides of the nft-valley and is navigiblc for 
eanotb The remaining feeders are of distinctly less import incc 
the Lofu which enters m the south-west being probably the largest 

Tanganyika has never liecn sounded systematically but the 
whole configuration of its valley points to its bung generally deep 
and this has been conhrmtd by a few actual measurements Dr 
Livingstone obtained a depth of 326 fathoms ojiposite Mount 
Kabogo south of U)iji Mr Hore often failed to find bottom with 
a line of ih8 fathoms Ihc Trench exjilorer Victor Giraud re- 
ported 647 metres (about 3^0 fathoms) off Mrumbi on the west 
coast ami Moore depths of 200 fathoms and upwards neir the 
south end The shores fall rapidly as a rule and there is a marked 
scarcity of islands none occurring of any size or it i distance fiom 
the coast line The lake is sulijeet to occasional storms especially 
from the south-south east ind south west which leave a heavy 
swell and impede navigation The cloud and thunder and light- 
ning etfccts arc spoken of as very impiessive and the scuiery of 
the lake and its shores has been much extolled by travellers 

Vegetation is generally luxuriant and forest clothes portions 
of the mountain slopes flic lake lies on the dividing line between 
the floral regions of East and West \frica and the oil palm 
characteristic of the latter is found on its shores The largest 
timlier tree is the mvule which attains vast dimensions its trunk 
supplying the natives with the dug out c inoes with which thej 
navigate the lake Ihe more level pirts of the shorts liavc a 
fertile soil and produce i viriet> of crops including iice maizt 
manioc sweet potatoc^s sugar cine Ac tic fne waters display 
an abundance of immil life crocodiles an<l hippopotami occurring 
in the bays and river mouths which an also the haunts of water- 
fowl ot main kinds kish are also plentiful \ inous sections 
of the Bantu division of the Negro race dwell iround the lake 
those on the west and south-west sliowmg the most pronounced 
Negro type while the tribes on tiic east exhibit some intermixture 
with rcpresentativis of the Hamitic stock and (tow irds the south) 
some traces of Zulu influence Ihe surrouiuling region his been 
overrun by Arabs and Swahili from the E ast African coast 

Though rumours of the existence of the Like had previously 
reached the east toast, Tanganyika was not visited b) an) 
European until, in 1858, the famous expedition of Burton and 
Speke reached the Arab settlement of Ujiji and partially ex- 
plored the northern portion l^jiji became famous some ye^irs 
later as the spot where Dr Livingstone was found by Stanlcv 
in 1871, if ter being lost to sight for some time in the centre of 
the continent The southern half of the lake was first circum- 
nwigated b) Lieutenant V L Cameron in 1874, and the whole 
lake by Stanley in 1876 The mapping of Tanganyika, which 
long rested on the surveys of ^Ir E C Hore, published in 1882, 
received considerable modification, about 1899-1900, from the 
work of Fergusson, Lcmaire, Kohlschuttcr and others, who 
showed that while the general outline of the e oasts had been 
drawn fairly correctly, the whole central portion, and to a lesser 
degree the northern, must be shifted a considerable distance 
to the west At Mtowa, in 5° 43' S , the amount of shifting of 
the west coast was about 30 miles At Ujiji, on the cast coast, 
the longitude was given by Kohlschuttcr as 29° 40' 2” E as 
compared with 30° 4 30" E of Cameron, a difference of some 
25 miles 

In the partition of Africa among the European Powers, the 
shores of Tanganyika have been shared by Belgium, Great 
Britain and Germany, Great Britain holding the southern 
extremity, Germany the east, and Belgium the west Stations 
have been established on the lake by all three Powers, the 
principal being — German Bismarckburg in the south and 
Ujiji in the north , British Sumbu and Kasakalawe, on 
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Cameron Bay , Belgian Mtowa or Albertville in 6® S Mis- 
sionaries, especially the Catholic “ White bathers,” arc also 
active on its shores A small steamer, the Good News,” was 
placed on the lake by the London Missionary Society m 1884, 
but afterwards became the property of the African Lakes Corpo- 
ration, a larger steamer the “ Htdwjg von Wissmann,” carrying 
d quick-firing Krupp gun, was launched m 1900 by a Cierman 
expedition under Lieutenant Schloifer , and others are owned 
by the “ Tanganyika Concessions” and Katanga companies 
The greater part of the trade with langanyika is done by the 
African Lakes Corporation by the bhirc-Nyasa route, but the 
German^ have opened up overland routes from Dar-es-Sakiam 
Autiioritifs — The narratives of Burton Livingstone Cameron 
and Stanley, E C Hore lake Tanganyika (London 1892) 

J E S Moore in Geo^^r Journal, Septemlier iHg/ and January 
1901 To the Movntains of the ’V/eow (London 1901) ihe I an^an- 
yika Probhm (1 ondon 1903) L A Wallace Conpr Journal June 
1899 H Ramsay in Verhandl d Gesell fur Lrdkunde Birhn 
No 7 1898 J 1 Glaunmg and E Kohlschuttcr m Mitt au<i den 
Deutsthen SchxUz^cbuten, Nos i and 2 1900, E Kohlschuttcr in 
T erhandl 1 3 Denise h Geof’yaphentai'es 1901 , M Fergusson in 
G(ol Ma^ , August 1901, E Stromer in Petermanm Mitteil , 
December iQfii R Codnngton in Gcof^r Journal May 1902 , 
W H lludkston in Transactions Victoria Inst 1904 also papers 
on the results of Dr W \ Lunnington’s expe<lition in Proceedings 
of ihc Ziological Society 1906, Ac , Journal of the Ltnnean Society, 
1907 (E He ) 

TANGERMUNDE, a town of Germany, in th^ Pnissian 
province of Saxony, on the Elbe, 43 m N E from Magdeburg 
by rail via Stenclal Pop (1905) 12,829 It contains non 
foundries, shipbuilding yards, refineries, and otlicr industrial 
establishments, and enjoys a considerable river trade in gram 
and coal It is ornamented by numerous brick buildings 
of the 14th and 15th centuries, mduding the turreted walls, 
the church of St Stephen (1376), and the late Gothic town hall 
The castle, built m the 14th century was the chief residence of 
the margraves of Brandenburg 

See Gotze (reschuhte dir Burg 1 angermunde (Stend il 1871) 
TANGIER (Ic^calh Tan j ah), a seaport of Morocco, on the 
Straits of Gibraltar, about 14 m E of Cape Spartcl, nestles 
between two emincnc cs at the N W extremity of a spacious ba) 
The town, which has a population of about 40,000, presents a 
picturesque appearance from the sea, rising gradually in the 
form of an amphitheatre, with the citadel, the remainder of the 
English mole and York Castle to the right in the c entral valley 
IS the commcrc lal cjuarter while to the left along the beach runs 
the track to Tetuan 1 hough rivalry between European Powers 
led to many public works being dela)ed through the action of 
the public Sanitary Asscxriation the streets, which are narrow 
and c rooked, have been re-pa\ed as well as cleaned and partially 
lighted, and several new roads have been made outside the 
town In some of the older streets European shops have 
replaced the picturesque nati\e cupboards drinking dens have 
sprung up at manv of the corners, while telephones and electnc 
light have been introduced by private companies, and European 
machinery is used in many of the corn-mills, &c Ihe mam 
thoroughfare Itxids from the Bab el Marsa (Gate of the Port) to 
the Bib el Sok (Gate of the Market-place) known to the English 
as Port Catherine 1 he sok presents a liv ely spectacle, espe- 
cially upon Ihursdays and Sunda)s 
Tangier is almost destitute of manufactures, and while the 
trade, about £1^0,000 a year, is considerable for Morcxco, it is 
confined chiefly to imports, about two-fifths of which come from 
Great Britain and (jibraltar, and one quarter from France 
Ihe exports are chief!) oxen, meat, fowls and eggs for Gibraltar 
and sometimes for Spam, with occasional shipments of slippers 
and blankets to Egypt Most of the trade, both wholesale and 
retail, is m the hands of the Jews (see further Morocco) 

The harbour formed by the Bay of langier is an extensive 
one, the best Morocco possesses, and good in all weathers except 
during a strong east wind, but vessels of inv size hav e to anchor 
a mile or so out as the shore to the west is shallow and sandy, 
and to the east, rocky and shingly Since 1907 a basin with an 
outer and mner mole has been built It does not, however. 
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accommodate large vessels The climate is temperate and 
healthy, and good for consumptives 

As the seaport nearest to Europe, langier is the town in the 
empire in which the effects of progress are mast marked, and 
smee the end of the i8th centur> it has been the diplomatic 
headquarters The nucleus of a cosmopolitan society thus 
formed has expanded into a powerful community enjoymg 
privileges and immunities unknown to natives not receiving 
Its protection The steadil) increasing number of visitors 
has induced the opening of first-class hotels, and necessitated 
extensive building operations, resulting in the immigration of 
some thousands of artisans, chiefl) Spanish 1 he number of 
European inhabiUnts (1905) was about 9000 (7S00 Spaniards), 
of Jews about 10,000 

Ihe Roman lingis, which stood in the immediate vicinity of 
the site of Tangier, was of great antiquity , under Augustus it 
became a fret cit\, and when Otho placed the western half ot 
Mauretania under a procurator ht called it Mauretania 1 mgitana 
after Its capital 1 ingis It was held b} Vandals, Byzantines and 
Arabs, and when Mulai Idris passed from Tlemi^en to Fez in 
788, Tangier was “ the oldest and most beautiful cit) ” of the 
Maghrib After man) futile attempts the Portuguese obtained 
possession of it in 1471, but it passed to Spam in 1580, returning 
again to the Portuguese in 1656 In 1662 as part of the dowr) 
of Catherine of Braganza on her marriage to Charles II , it came 
into the possession of the English, and the) defended it against 
Mulai Ismail in 1680, but in 1684 it was derided, on account of 
expense, to abandem the plate to the Moors El Ufrani writes 
that “ It was besieged so dosel) that the Christians had to flee 
on their vessels and escaipe b) sea, leaving the plate ruined 
from bottom to top ’ It was bombarded m 1844 bv the Prench, 
then at war with Morocco In the earl) )ears of the 20th 
century the sharif Raisuli terrorized the district round langier 
and made captive several Europeans As one result of the 
Alge(,iras conference of 1906 a regular police force was organized, 
and the control of the customs passed into European hands 
(see Morocco 4^ History) 

See A CousMi To nger (Pans, 1902), 4 r^/iwiS Morocaines 
1904-6) 

TANGYE, SIR RICHARD (1833-1906), British manufacturer,^ 
was bom at Illogan, near Redruth, Cornwall, on the 24th of 
November 1833, the son of a small farmer As a young boy 
he worked m the fields but when he was eight )cars old he was 
mcapacitated from further manual labour bv a fracture of the 
nght arm His father then determined to c:ne him the best 
education he could afford, and young langve was sent to the 
Friends’ School at bidcot, Somersetshire, where he progressed 
rapidly and became a pupil-teacher I'ang)e was not long con- 
tented with this position, and through an advertisement in 
The Friend obtained a clerkship m a small engineering firm in 
Birmingham, where two of his brothers, skilled mechanics, 
subsequently joined him Here Richard Iang)e remained four 
)ears, obtaining a complete mastery of the details of an engineer- 
ing business, and introducing the system of a Saturdav half- 
holidav which was subsequently adopted in all English industnal 
works In 1856 he started business in a small wav m Birming- 
ham as a hardware factor and commission agent His first 
customers were the ( ornish mine-owners in the Redruth district, 
and, the business prospering he was able before long to start 
manufacturing hardware goods on his own account, his two 
brothers joining him in the enterprise The specialitv of the 
brothers rang)e was the manufacture of machinery, and their 
hydraulic lifting jacks were successfully emploved in the launch- 
ing of the steamship Great Eastern ” In 1858 the firm, who 
now confined themselves to making machinery, built their own 
works, and shortl) afterwards secured the sole right of manu- 
facturing the newl) invented differential pullev -block, thereby 
matenall) adding to their business which cam( to include 
every kind of power-machine — hvdraulie, steam, gas, oil and 
electricity Ihe business was subsequently turned into a 
limited company, and in 1894 Richard langye was knighted 
He died on the 14th of October 1906 


TANISTRY (from Gaelic tana, lordship), a custom a 
various Celtic tribes, by which the king or chief of the cla 
chosen from among the heads of the septs and elected by 
in full assembly He held office for lift and wa^ requir 
custom to be of full age, m possession of all his facultie 
without an) remarkable blemish of mind or bodv At the 
time, and subject to the same conditions, a iamst or nex 
to the chieftamc) was elected, who if the king died or b( 
discjualified, at once became kmg Usually the king’s son b( 
tanist but not because the s) stem of primogeniture was 11 
way recognized , indeed, the onl) principle adopted was 
the dignit) of chieftainship should descend to the eldes 
most worthy of the same blood Ihese epithets, as Hallam 
were not necessaril) synon)mous, but merely indicated 
the preference given to seniority was to be controlled 
due regard to desert {ComtU Hist , vol in c xviii ) 
system of succession left the headship open to the ambitiou' 
was a frequent source oi strife both in families and betwee 
dans lamstry was abolished by a legal decision m the 
of James I and the English land system substituted 

TANJORE, a city and district of British India in the M 
presidcnc) The eit) is situated on the right bank of the 
Cauver) , and is an important jum tion on the South I 
railwa) 218 m S of Madras Pop (1901) 57,870 A 
last capital of the ancient Hindu dynastv of the Cholas, a 
all ages one of the (hief political, litciar) and religious C( 
of the south, the citv is full of interesting asse^ciations I 
the scene of the earliest labours of Protestant missionar 
Tndhi The* modern histor) of lanjore begins with its con 
b) the Vlahrattas in 1674 under Venkaji the brother ot 
the Great Ihe J^ritish first came into contact with lanjc 
their expedition in 1749 with a view to the restoration 
deposed raja In this the) tailed, and i subsequent c\pe( 
wis bought off The Mahrattas praeticall) held Tan j ore 
1799 In 0( tobei of that vear the district was ceded t 
East India (ompan) in absolute sovereignty b) Raja SI 
hoji, pupil of the missionarv Schwarz The raja retained 
the capital and a small tract of eountrv round He di 
1833 and was succeeded b) his son Sivaji, on whose dec 
1855 without an heir the house became extinct The m 
at lanjore was founded m 1778 bv the Rev ( hristian F Sc! 
or Schwartz (1726-1798) Ihe mission establishments 
tiken over in 1826 b) the Soeietv for the Propagatiem < 
Gospel, which subsequenth founded new stations in si 
parN of the district Roman I atholie missions date fro 
first half of the 17th century St Peter’s ( ollege, ie^und* 
Schwarz as a school, is now a first-grade college affiliated 
universitv of Madras His church dates from 1779 A 
interesting ancient buildings ma) be mcntiemecl the | 
within the fort, containing an armoury and fine library 
the Brihadibwaraswami temple, of the nth century, en( 
in two courts, surmounted bv a loft) tower and includir 
exquisitel) decorated shrine of Subrahmanya. Thougl 
nt) has specialities of jewelr), carpets, modelling m pith 
there are no large industries 

The Distric’T or Tanjore has an area of 3710 sq m 
ae e ount of its fertilit) it has been called the “ Gard 
Southern India ” It is irrigated by an elaborate syst< 
dams, cuts and canals in connexion with the rivers Ca 
and Coleroon, and the soil is exceedingly productive Ihe 
of the Cauver) occupies the flat northern part which is 1 
cultivated, dotted over with groves of eoco-nut trees, c 
one of the most densely populated trae ts in India 1 he 
crop IS nee, which is grown on 77 per rent of the culti 
area lanjore is a land of temples, man) of them being o 
early date The district is traversed by the main line and s 
branches of ihe South Indian railway, some of which have 
constructed by the district board The chief seaport is 
patam, and the principal export is rice to Ceylon I he p( 
tion m 1901 was 2 245,029 

See Tanjore Distrtct Gazetteer (Madras 1906) 
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TANKARD, a type of drinking vessel 1 he word was formerly 
used loosely of many sizes, usually large, of vessels for holdmg 
liquids , thus it was applied to such as held two or more gallons 
and were used to carry water from the conduits m London m 
the 1 6th and early 17th centuries The word is now generally 
applied to a straight, flat-bottomed drinking vessel of silver, 
pewter or other metal, or of glass or pottery mounted on metal, 
with a hinged cover and handle, holdmg from a pint to a quart 
of liquor (see Drinking Vfssels) The derivation is obscure 
It appears in 0 Fr as tanquart and m O Du as tanckaert It 
may have been, as is suggested metathesized from Gr KavOapo^ 
Lat cantharus, a large vessel or pot It is used to gloss amphora 
m the Promptonwn Parvulorum {c 1440) It is not connected 
with “ tank,” a cistern or reservoir for water, which was formerly 
“ stank,” and is from Port txinque, 0 Fr estang, mod etang, 
pool , LaL Uagnum, whence Eng “ stagnant ” 

TANNA (Aramaic, “ teacher ”) The root tern or iena cor- 
responds philologically to the Hebrew shana, from which comes 
the word Mishnah (see Midrash and Tai mud), the great 
Rabbinic code which (with certain parts of the Midrash and 
other Rabbinic books) was the mam literary product of the 
<ictivity of the tannatm (plural of tanna) Ihe term tanna is 
used in the lalmud of those teachers who flourished m the first 
two centuries of the Christian era The tannatm from the date 
of the destruction of the lemple may be grouped (i) 70-100, 
leprtsentative name Johanan ben Zaqqai {qv), (2) loo-i^o, 
leprescntxtive name Aqiba {qv), (^) 130-160, representative 
name Judih tlio Prince, compiler of the Mishnah The suc- 
cessors of the tannatm were called ’amoratni (see ’Amor a) 

Sec W Daclicr Du If^ada da TaunatUn \n alphabetical list 
of tannaim and ’amoraini is given in the Jewish Encyclopedia xii 

(1 A ) 

TANNAHILL, ROBERT (1774-1810), Scottish song-writer, 
son of a Paisley silk-weaver, was born on the 3rd of June 1774 
Ht was apprenticed to his father’s trade at the age of twelve, 
md, inspired bv the p(Klr^ of Robert Purns ht vNrote verses 
IS he drove the shuttle to and fro, with shelf and ink-bottle 
rit^gtd up oa his loom-post He wis sh) and reserved, of small 
ind debt \te physique and took little part in the social life of 
the town The steady routine of his trade was broken only b) 
occasion il excursions to Gl isgow and the land of Burns, and a 
Mar’s trial of work at Bolton He began in 1805 to contribute 
\(rsts to Glasgow and raisk\ periodicals, and published an 
edition of his poems b) subscription in 1807 Three \cars later, 
on the T7th of May t8io, the lih of the quiet, gcntlt , diffident 
<ind despondent poet was brought h\ his own act to a tragic end 
lannahill’s claims to remembrance rest upon half a dozen songs, 
full of an exquisite feeling for nature, and so haopih set to 
musu that they have retained their popularity “ I oudon’s 
Bonnie Woods and Braes,” “ Jessie, the Flower 0’ Dunblane,” 
and “ Gloomy Winter ’s Noo Awa ” are the best of them 
“ Jessie, the Flower o’ Dunblane ” and “ The Farewell ” tell 
the story of the poet’s own unhappy love for Janet lennant 

Tannahiirs centenary was celebrated at Pa.ii)lcy in 1S74 Stc 
edition by D Semple (iH/O) for details of his life 

TANNER, HENRY OSSAWA (1859- ), American artist, 

of negro descent, was born at Pittsburg, Pennsylvania, on the 
21st of June 18159 He was the son of Benjamin lueker Tanner 
(h 1835), became bishop of the African Methodist Episcopal 
Church in 1888, edited the Chnsttan Recorder y the organ of his 
(hurch, from 1867 to 1883, founded, and from 1884 to 1888 
edited, the African Methodist Episcopal Church RevieiVy and 
published several pamphlets, poems and hymns, and an Apology 
for African Methodism (1867) The son was a pupil of Thomas 
Eakins, m Philadelphia, and of J P Laurens and Benjamin 
Constant in Pans He first exhibited at the Salon in 1895 
His “ Daniel m the Lions’ Den ” received an honourable mention 
at the Salon of 1896 “ The Raising of Lazarus,” which received 

a third-class medal in 1897, purchased by the French govern- 
ment for the permanent collection of the Luxembourg Other 
pictures are, “ The Annunciation ” (Salon, 1898), “ Nicodemus 


Coming to Christ” (1899), “The Jews’ Wailing Place,” and 
“ Christ in the Temple ” 

TANNER, THOMAS (1674-1735), English antiquary and pre- 
late, was bom at Market Lavington in Wiltshire on the 2^th 
of January 1674, and was educated at Queen’s College, Oxford, 
taking holy orders in 1694 Next year he became chaplain and 
then fellow of All Souls College, and a few years later private 
chaplain to John Moore (164^1714), bishop of Norwich and 
afterwards of Ely, who appointed him chancellor of the diocese 
of Norwich In 1706 he became rector of Thorpe, near Norwich, 
in 1713 a canon of Ely, in 1724 a canon of Christ Church, Oxford, 
and in 1732 bishop of St Asaph He died in Oxford, where he 
had passed most of his life, on the 14th of December 1735 

Tanner’s chief work is his Notttia Monastica a short account of 
ill the religious houses m England and Wales This was pub- 
lishetl at Oxford in 1695 it was reprinted with additions by the 
author’s brother, John lanner, in 1744 , and was reprinted again 
with further additions by James Nhsmith (1740-1808) m 1787 
He also wrote liibhotheca liritannico Iltbernica a dictionary of 
all the authors who nourished in T ngland, Scotland and Ireland 
before the opening of the 17th century at which he laboured for 
forty years This was not published until 1748, thirteen years 
after the author’s dt \th Ihc bishop collected matenals lor a 
history of Wiltshire and worked for some time on a new edition 
of the works of Jol n Lf Und His viltiable collection of books and 
manuscripts is in the Bodleian library at Oxford 

Another writer of this name was I iiom \s "i annfr (1630-1682), 
the author of The Entrance of Mazzannt (Oxford, 1657-58) 
Educated at St Paul’s School, London, and at Pembroke Hall, 
Cambridge, he hccanit a hamster and later a clergyman, being 
vicar of Colyton, I)c\on, and afterwards of Winchfield, Hants 

TANNHAUSER, or lANHUsrR, Cjerman Minnesinger of the 
13th century, who lived for a lime at the court of Frederick II , 
duke of Austria After Duke hridcnck’s death he was received 
at the court of Otto II , duke ot Bavaria , but, being of a restless 
disposition, and having wasted his fortune, he spent much time 
in wandering about Curmanv He also went as a Crusader to 
the Hoh Land His poems belong to the decadence of the 
Minnesang, and (ombinc a didactic displa) of learning with 
descriptions of peasant-hfe 11 i a somewhat coarse tone His 
adventurous life hd him to hi identified in the popular imagina- 
tion, with the knight Tannhauser who, after many wanderings, 
comes to the Vtnu^berg, or Horselberg near Eisenach He 
enters the cave wheie the Lad\ Venus — the Trau Hulda of 
German folk-lore — holds hir lourt, and abandons himself to a 
life of sensual pleasure B\ and hv he is overcome by remorse, 
and, invoking the aid of the Virgin Marv, he obtains permission 
to return for a wmlc to the outer world He then goes as a 
pilgrim to Rome, and entreats Pope Urban to secure for him 
the forgiveness of his sms The pope declares it is as impossible 
for him to be pardoned is for the staff he has in his hand to 
blossom Tannhauser departs in despair, and returns to the 
Venusherg In three da^s the staff begins to put forth green 
leaves, and the pope sends messengers in all directions in search 
of the penitent, but he is never been again Ihis legend was 
at one time widelv known in Germany, and as late as 1830 it 
survived in a popular song at Entlebuch in Switzerland, a 
version of which was given by Uhland in his Alte hoch- und 
niederdeutsche \ olkslieder Among the attendants of Hulda 
was the faithful Eckhart, and in the preface to the HeJdenbuch 
he is said to sit before the Venusherg, and to warn passers-bv 
of the dangers to which thev mav be exposed if thev linger m 
the neighbourhood The legend has been reproduced b} several 
modern German poets, md bv R Wagner m an open 

For Tdiinhaubtr s l>ric poetry see F H von der Hagen’s Minne- 
singer 11 (18^8) K Bartsch Deutsche Ltederduhttr dis 12 hi^ 
14 Jahrhnndtrts ( ?rd cd 189-^) No 47 See aEo F Zander Die 
1 annhausersage und der Minnesinger Tannhauser (i8«;8) J G T 
Grasse Du von Tannhauser 2nd ed 1861) A Ohlke 

/u Tannhausers Leben und D ichten {isgo) , j Siebert Tannhauser 
Inhalt und Form seiner Gedichk (1894) 

TANNIN, or Tannic Acid, the generic name for a widely 
disseminated group of v^egetablc products, so named from 
their property of converting raw hide into leather {qv) They 
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are soluble in water, their solutions having an acid reaction 
and an astringent taste , the solutions are coloured dark blue 
or green by ferrous salts, a property utilized in the manufacture 
of ink (<7 V ) Their chemistry is little known Some appear 
to be glucosides of gallic acid, since they yield this acid and a 
sugar on hydrolysis, e oak tannin , whilst others yield proto- 
catechuic acid and phloroglucin, e g mormga-tanmn , common 
tpnnin, however, is a digallic acid 

Common tannin or tanmc acul ( uHjyOo 2H O occurs to the 
extent of 50 ^ in gall-nuts and also in tea sumach and in other 
plants It mav be obtained by extracting powdered gall-nuts 
with a mixture of ether and alcohol whereupon the tannin ib taken 
up m the lower layer which on separation and evaporation yields 
the acid When pure the acid forms a colourless amorphous mass 
very soluble m water less so m alcohol and practically insoluble 
in ether Common salt precipitates it from aqueous solutions 
It forms a penta- icetate It may be obt lined artificially by heating 
gallic acid with phosphorus oxychloride or dilute arsenic acn' 
(cf P Biginilli Gazetta iqcx) 39 11 pp 268 et seq ) , anti con- 
versely on boiling with dilute acids or alkalis it takes up a molecule 
of witer and yields two molecules of gallic acid C7llfl05 It is 
optically active — a fact taken account of in J Dekker s formula 
(Her 1906 ^9 p 2497) The chemistry has also been investigated 
by M Niercnstem and L F Iljin (see papers in the Bir 1908, 
et seq ) 

The tannin of oak which is found, mixed with gallic 

acid clLagic acid and quercite in oik bark is a red powder, its 
aqueous solution is coloured dark blue by feme chloruk and boiling 
with dilute sulphunc acid gives oak red or phlobapheiie The 
tannin of colfee C^H,80„t found in coffee beans is not pre- 
cipitated from its solutions by gektm Hydrolysis by alkaline 
solutions gives a sugar and calfeic acid whilst fusion with 
potassium hydroxide gives nrotocatcchuic acid Moringa-tannin 
or maclurin (j,H,„OglIO found m Morns tinctona hydrolyses 
on fusion with caustic potash to phloroglucin and protocatechuic 
acid Catechu-tannm occurs in the extract of Mimosa catechu 
and kino tannm is the chief ingredient of kino {q v ) 

Mfdicine — Tanmc acid is offmal in both the British and United 
States Pharmacopoeias It is incompitibk with mineral acids 
alkalis salts of iron antimony lead and silver alkaloids and 
gelatin The British pharm icopoeial prep irations art ( i ) glycerinum 
acidi tannici (2) suppnsUorui acidi tannici {3) trochiscns acidi 
tannici The Lmttd States ilso lias a iollodium shMuum and an 
Ointment From tanmc acid is also made gallic acid which re- 
sembles tannic acid but has no astringint t istc When applied 
to broken skin or exposed surfaces it toagukitcs the alinimen in 
the discharges forming a protecting lavcr or coat It is moreover 
an astnngent to the tissues hmdeimg the further discharge of 
fluid It IS a powerful loc il haemostatic but it only checks 
haemorrhage when brought directly in contact with the bleeding 
point It IS used in the treatment of haemoptysis m the form of 
a fine spray or taken internally it will check gastric haemorrhage 
In Urge doses, however it greatly disorders the digestion In the 
intestine tannic acul controls intestinal bleeding acting as a power- 
ful astnngent and causing constipation , for this reason it has 
been recommended to check di irrhoea 

Tanmc acid is largely used m the treatment of various ulcers, 
sores and moist eruptions The glycerin is used m tonsillitis and 
the lozenges in pharvmgitis hor lileedmg hicmorrhoids tannic 
acid suppositones are useful or tannic acid can be dusted on 
directly The collo<hum stvq^ticuin is a valuable external remedy 
Tanmc acid is absorbed as gallic acid into the blood and eliminated 
as gallic and pyrogallic acids darkening the urine Gallic acid 
does not coagulate albumen when used exttrnally It has been 
used internally in haemoptvsis and haematnna Combined with 
Opium it Ls an efficient remedy in diabetes insipidus 

TANN-RATHSAMHAUSEN, LUDWIG SAMSON ARTHUR, 

Freiherr von und zu der (1815-1881), Bavanan general, 
was born at Darmstadt on the i8th of June 1815, the day of 
Waterloo He was descended from the old family of von dtr 
Tann, which had representatives in Bavaria, Alsace and the 
Rhine countnes, and assumed his mother’s name (she being 
the daughter of an Alsatian, Freiherr von Rathsamhausen) in 
1868 by licence of the king of Bavaria Ludwig, the first king 
of Bavaria, stood sponsor for the (hild, who received his name 
and in addition that of Arthur, in honour of the duke of 
Wellington He received a careful education, and in 1827 
became a page at the Bavarian court where a great future was 
predicted for him Entering the artillery in 1833, he was after 
some years placed on the general staff He attended the 
manoeuvres of the Austnan army in Italy under Radetzky 
{qv) and, in the spint of adventure, joined a French military 


expedition operating in Algiers against the Tunisian frontier 
On his return he became a close personal friend of the Crown 
Prince Maximilian Joseph (afterwards King Maximilian) In 
1848 he was made a major, and in that year he distmguished 
himself greatly as the leader of a Schleswig-Holstein light corps 
in the Danish war At the close of the first campaipi he was 
given the order of the Red Eagle by the king of Prussia, and his 
own sovereign gave him the military order of Max- Joseph 
without his asking for it, and also made him a lieutenant-colonel 
In 1849 he served as chief of staff to the Bavarian contingent 
at the front, and distmguished himself at the lines of Duppel, 
after which he visited Haynau’s headquarters in the Hungarian 
war, and returned to Schleswig-Holstein to serve as v Willisen’s 
chief of staff in the Idstedt campaign Then came the threat 
of war between Prussia and Austria, and von der lann was 
recalled to Bavaria But the affair ended with the “ surrender 
of Olmutz,” and he saw no further active service until 1866, 
rising in the usual way of promotion to colonel (1851), major- 
general (1855), and lieutenant-general (1861) In the earlier 
years of this period he was the aide-de-camp and constant com- 
panion of the king In the war of 1866 he was chief of the staff 
to Prince Charles of Bavaria, who commanded the South 
German contingents The almost entirely unfortunate issue 
of the military operations led to his being vehemently attacked 
in the prtss, but the unreadiness and unequal efficiency of the 
troops and the general lai k of interest in the war on the part of 
the soldiers foredoomed the South Germans to failure in any 
case He continued to enjoy the favour of the king and received 
promotion to the rank of general of infantry (1869), but the 
bitterness of his disappointment of 1866 never left him He 
was grey -haired at forty-two, and his health was impaired In 
1869 von der Tann-Rathsamhausen, as he was now called, was 
appointed commander of the 1 Havanan corps This corps he 
commanded in the Franco-German War, and therein he retrieved 
his place as one of the foremost of German soldiers His 
gallantry was conspicuous at Worth and Sedan Transferred 
in the autumn to an independent command on the Loire, nc 
conducted the operations against d’Aurelle de Paladines, at 
first with marked success, and forced the surrender of Orleans 
He had, however, at Coulmiers to gi\e way before a numerically 
lar^r French force , but reinforced, he fought several successful 
engagements under the Grand Duke of Mecklenburg near 
Orleans On the termination of the war he was reappointed 
rommandcr-in-chicf of the I Bavanan corps, a post which he 
held until his death at Meran on the 26th of April 1881 He 
had the grand cross of the Bavarian military orders, and the 
first class of the Iron Cross and the pour le mmie from the king 
of Prussia In 1878 the emperor named von der Tann chief 
of a Prussian infantry regiment, decreed him a grant, and 
named one of the new Strassburg forts after him 

See Life by Lieutenant-colonel Hugo v^on Ilclvig in Mil Wochen- 
hlatt Supplement 1882 

TANSA, a small river in Salsett island, m the Thana district 
of Bombay, which provides the city of Bombay with its water- 
supply It IS embanked by one of the largest masonry dams in 
the world, built in 1892 The embankment is nearly 2 m long, 
1 18 ft high, and no ft thick at the base 

TANTA, a town of Lower Egypt, in a central position nearly 
midway between the two main branches of the Nile, and con- 
vergmg-point of several railways traversing the Delta in all 
directions It has a population (1907) of 54,437, is the capital 
of the nch provmce of Gharbia, and is noted for its fairs and 
Moslem festivals, which arc held three times a year in honour 
of Seyyid el-Bedawi, and are sometimes attended by 200,000 
pilgrims and traders There are a large railway station, a very 
fine mosque (restored), and a palace of the khedive Seyyid 
el-Bedawi, who lived in the 13th century a d , was a native of 
Fez who, after a pilgnmage to Mecca, settled m Tanta He is 
one of the most popular saints m Egypt 

TANTALUM [symbol Ta, atomic weight 1810 ( 0 «=i 6 )], a 
metallic chemical element, sparingly distributed in nature and 
then almost invariably associated with columbium Its history 
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IS intermixed with that of columbium In i8oi C Hatchett 
detected a new clement, which he named columbium, m a mineral 
from Massachusetts, and in 1802 A G Ekeberg discovered an 
clement, tantalum, in some Swedish yttrium minerals In 
1809 W H Wollaston unsuccessfully endeavoured to show that 
columbium and tantalum were identical In 1844 H Rose 
detected two new elements m the columbitcs of the Bodenmais, 
which he named ntobium and peloptum , dtanium was discovered 
by W X F von Kobell m various columbites , and ilmentum 
and neptunium were discovered by R Hermann 1 he researches 
of ( W Blomstrand and others, especially of Marignac, proved 
the identity of columbium, dianium and niobium, and that 
ilmtnium was a mixture of columbium and tantalum It is very 
probable that neptunium is a similar mixture Berzelius, who 
prepared tantalic acid from the mineral tantalitc m 1820, ob- 
tained an impure metal by heating potassium tantalofluondc 
with potassium In 1902 H Moissan obtained a carbon-bearing 
metal by fusing the pentoxide with carbon m the electric furnace 
The preparation of the pure metal was successfully effected by 
Werner von Bolton in 1905, who fused the compressed pnxluct 
obtained m the Berzelius process m the electric furnace, air 
being excluded An alternative method consisted m passing an 
electric current through a filament of the tetroxide m a vacuum 
The metal is manufactured, for use as filaments in electric lamps, 
by the action of sodium on sodium tantalofluondc 

The pure metal is silver-white in colour, is very ductile, and 
becomes remarkably hard when hammered, a diamond drill 
making little impression upon it Its tensile strength is higher 
than that of steel It melts between 2250° and 2300®, its 
specific heat is o 0365, coeffic lent of expansion o 0000079, and 
specific gravity i6 64 When heated in air the metal bums 
if in the form of thin wire, and is superficially oxidized if more 
compact At a red heat it absorbs large volumes of hydrogen 
and nitrogen, the lost traces of which can only be removed 
by fusion m the electric furnace These substanees, and also 
carbon, sulphur, selenium and tellurium, render the mental 
very brittle Tantalum is not affected by alkaline solutions, 
but is disintegrated when fused with potash H>drofluorie 
acid IS the only acid which attacks it It alloys with 
iron, molybdenum and tungsten, but not with silver or 
mercury 

In Its chemical relationships tantalum is associated with 
vanadium, columbium and didymium in a sub-group of the 
periodic classification In general it is pentavalent, but divalent 
compounds are known 

2 antalum tetroxidt, la^Oj is a poioiis dark grey mass harder than 
glass and is obtained by reducing the pentoxide witli magnesium 
It is unaffected bv any acid or mixture of acids, but burns to the 
pentoxide when heated 

Tantalum ptntoxidt Ta^O^ is a white amorphous infusible 
powder or it may be crystallized by strongly heating 01 by fusing 
with boron tnoxide or microcosmic salt It is insoluble in all 
acids It IS obtained from potassium tantalofluoride by heating 
with sulphuric acid to boiling out with water and dtcom 

posing the residual compouml of the oxide and sulphuric acul b\ 
Ignition prcfciably with the addition of ammonium carbonate 

Tantalu acid, HFaOj is a gelatinous mass obtained b\ mixing 
the chloride with water It gives rise to salts termed the tanta- 
lates iht normal salts are all insoluble in water, the compkx 
acid hexatantalic acid HgTaeOjj) (which docs not exist in the free 
state) forms soluble salts with the alkaline metals l\f tantalu ami 
H ra04 IS obtained in the hydrated form as a white precipitate by 
idding sulphuric acid to potassium pcrtantalate K H whic h 

is formed whtn hydrogen peroxide is added to a solution of i^tassiiim 
hex itantalati 

Tantalum pentafluoride, TaFg for a long time only known in 
solution may be obtained bv pissing fluorine over an alloy of 
tantalum and ahimimiim and purifying by distillation in a vacuum 
It forms colourless, very hygroscopic pnsms which attack glass, 
slowly at ordinary temperatures, more rapidly when heatetl {Bgf , 
42 p 492) Its double salts with the alkaline fluorides are 
very important and serve for the separation of the metal from 
columbium an<l titanium Tantalum pentathlovidc faClj is ob- 
tained as light vtllow needlts by heating a mixture of the pent- 
oxide and carbon in a current of chlorine By heating with sodium 
amalgam and separating with hydrochloric acid the dichlonde 
TaClg 2H3O IS obtained as emerald green hexagonal crystals 
The pentabromide exists but tantalum and iodine apparently do 
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not combine Tantalum forms a sulphide, TaSg, and two nitrides, 
TaNa and la^Nj have been described 

Marignac determined the atomic weight to l)e i8i but Hennehsen 
and N Sahlbom {Jier 1906, 39, p 2600) obtained 1798 (H=-i) 
by converting the metal into jicntoxide at a dull red heat 

TANTALUS, in Greek legend, son of Zeus (or Tmolus) and 
Pluto (Wealth), daughter of Himantes, the father of Pelops and 
Niobe He was the traditional king of Sipylus in Lydia (or of 
Phrygia), and was the intimate friend of Zeus and the other 
gods, to whose table he was admitted But he abused the 
divine favour by revealing to mankind the secrets he had learned 
in heaven (Diod Sic iv 74), or by killing his son Pelops {q v ) 
and serving him up to the gods at table, in order to test their 
powers of observation (Ovid, Metam vi 401) Another story 
was that he stole nectar and ambrosia from heaven and gave 
them to men (Pindar, 01 1 60) According to others, Pan- 
dareus stole a golden dog which guarded the temple of Zeus in 
Crete, and gave it to Tantalus to take care of But, when 
Pandareus demanded the dog back, lantalus denied that he 
had received it Therefore Zeus turned Pandareus into a stone, 
and flung down Tantalus with Mount Sipylus on the top of him 
(Antoninus Liberalis, 36) The punishment of Tantalus m the 
lower world was famous He stood up to his neck in water, 
which flowed from him when he tried to drink of it , and over his 
head hung fruits which the wind ^^afted away whenever he tried 
to grasp them {Odyssey^ xi s^^) This myth is the origin of 
the English word “ tantalize,” and also of the common name 
“ tantalus ” for a set of spirit decanters kept under lock and 
key Another story is that a rock hung over his head ready to 
fall and crush him (Euripides, Orestes, s) The sins of Tantalus 
were visited upon his descendants, the Pelopidae Ancient 
historical reminiscences and natural phenomena, especially 
volcanic catastrophes, are at the bottom of the legend The 
tomb of Tantalus on Alount Sipylus was pointed out in antiquity, 
and has been m modem times identified by C F Texier with 
the great cairn beneath Old Magnesia , hut Sir W M Ramsay 
inclines to a remarkable rock-cut tomb beside Magnesia 

The story of lantalus is an echo of a semi-Greek kingdom, 
which had its seat at Sipylus, the oldest and holiest city of 
Lydia, the remains of which are still visible There was a 
tradition in antiquity that the city of Tantalus had been 
swallowed up m a lake on the mountain , but the legend may, 
as Ramsay thinks, have been suggested by the vast ravine which 
yawns beneath the acropolis According to S Rcinach {Reinu 
archtologique, 1903), Tantalus was represented in a picture 
standing in a lake and clinging to the branches of a tree which 
gave rise to the idea that he was endeavouring to pluck its 
fruit The punishment of the overhanging rock refers to the 
dangerous position of the town of Tantalis below the summit 
of Mount Sipylus 

Sec Pliops Phrycic Sir W M Ramsay m Journal of 
HeWntc Studies 111 Frazer's Pausania^ in p v p 392 , 
J Hvlen Dc Tantalo (l^psaLi i8q 6) who considers the story of 
the thirst of Tantalus in the underworld to be due to the Orphic 
interpolator in the ^ikvia of tht Od\i>S(\ ind the Pandareus story 
to be an innovition of the Mexandnne poets The essay contains 
a copious list of authorities and a history of the legend According 
to V Henrv {Rtvue des / tude^ grecque<: 1892) lantalus is the sun 
tlie fruits which elude his grasp ire the stars susjxjnded on the tree 
of heaven which disappear at the rising of the sun , the water into 
which the sun desLcnds without drinking is the sea T intaliis’s 
betiayal of the secrets of the gods refers to the sun unveiling the 
seciets of heaven the slaving of Pelops denotes the going down 
of the sun Pelops meaning the gray one ’ an epithet of the gloomy 
sky m which the last rays of the sun are extinguished 

TANTIA TOPI (c 1819-1859), rebel leader during the Indian 
Mutiny, was a Mahratta Brahman in the service of Nana Sahib 
He instigated the massac re of Cawnpore, and commanded at the 
battle of Bithur, where he was defeated by General Havelock 
With the aid of the Gwalior contingent he pressed General 
Windham hard at Cawnpore on the 27 th and 28th of November 
1857, but was defeated by Sir Cohn Campbell on the 6th of 
December Together with the Ram of Jhansi he was besieged 
by Sir Hugh Rose in the Jhansi lort, but escaped and collected 
a force of 20,000 men whu h Sir Hugh defeated without relaxing 
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the siege. This was the decisive action of the campaign in 
Central India, and Tantia Topi was obliged to seek refuge in 
the jungles of Raj pu tana and Bundelkhand, where he was 
taken by Major Meade, condemned, and executed on the i8th 
of April 1859. He was the only rebel leader in the Mutiny who 
showed any conspicuous military talent. 

TAOISM, a form of religion in China, the name of which is 
taken from the ancient treatise called Tao Teh King^ supposed 
to be the work of the sage Lao-tsze (y.v.). 'I'he later charac- 
teristics of laoism as a form of worship represent a corruption 
of the earlier doctrines of Lao-tszc, and the infusion of Buddhist 
and other ideas. 

TAORMINA (ancient Tauromeftium), a town on the E. coast 
of Sicily, in the province of Messina, from which town it is 30 m. 
S.S.W. by rail. Pop. (1901) 4110. It has come into great 
favour as a winter resort, especially with British and German 
visitors, chieHy on account of its fine situation and beautiful 
views. It lies on an abrupt hill 650 ft. above the railway station, 
and was founded by the Carthaginian Himilco in 397 b.c. for 
a friendly tribe of Siccls, after the destruction, by Dionysius 
the Elder of Syracuse, of the neighbouring city of Naxos. In 
395 Dionysius failed to take it by assault on a winter’s night, 
but in 392 he occupied it and settled his mercenaries there. In 
358 the exiles from Naxos, after wandering up and down Sicily, 
at last found a home there. Its commanding site gave it con- 
siderable importance. It was the city at which both 'fimoleon 
and Pyrrhus first landed. During the First Punic War it belonged 
to the kingdom of Hiero, and after his death it enjoyed an 
exceptionally favoured position with regard to Rome, being 
like Messana and Netum, a civitas foederata. During the first 
Serv'ilc War it was occupied by Eunous and some of his followers, 
but was at length taken by the consul Publius Rupilius in 132. 
It was one of the strongholds of Sextus Pompeius, and after 
defeating him Augustus made it into a colonia as a measure of 
precaution, expelling some of the older inhabitants. In the 
time of Strabo it was inferior in population, as we should expect, 
to Messana and Catana j its marble, wine and mullets were 
highly esteemed. In a.d. 902 it was taken and burnt by the 
Saracens ; it was retaken in 962, and in 1078 fell into the hands 
of the Normans. 

The ancient town seems to have had two citadels ; one of 
these was probably the hill above the town to the W. now 
crowned by a medieval castle, while the other was the hill 
upon which the theatre was afterwards constructed (E. A. Free- 
man, History of Sicily, iv. 506). There arc some remains of 
the city walls, belonging to more than one period. It is 
indeed possible that one fragment of wall belongs to a period, 
before the foundation of the city, when the Naxians had a 
fortified port here (Evans in Freeman, op. cit., iv'. 109 n. i). 
The cliurch of San Pancrazio, just outside the modem town, is 
built into a temple of the 3rd century b.c., the S. wall of the 
cclla of which is alone preserved. Inscriptions prove that it 
was dedicated to Scrapis. The other ruins belong in the main 
to the Roman period. The most famous of them is the theatre, 
largely hewn in the rock, which, though of Greek origin, was 
entirely reconstructed. The seats are almost entirely gone, 
but the stage and its adjacent buildings, especially the wall, 
in two storeys, at the back, arc well preserved : some of its marble 
decorative details were removed for building material in the 
middle ages, but those that remained have been re-erected. 
The view from the theatre is of exc eptional beauty. Mount Etna 
being clearly seen from the summit to the base on the S.W., 
while to the N. the rugged outlines of the coast immediately 
below, and the mountains of Calabria across the sea to the N.E. 
make up one of the most famous views in the world. There arc 
also remains of a much .smaller theatre (the so-called Odeum), 
and some large cisterns ; a large bath or tank which was ap- 
parently open, known as the Naumachia, measures 426^ ft. in 
length and 39J in width : only one of its long sides is now visible, 
and serves as a foundation for several houses in the main street 
of the modem town. The aqueducts which supplied these 
cisterns may be traced al)ove the triwn. There are remains 


of houses, tombs, &c., of the Roman period, and fine speci- 
mens of Romanesque and Gothic architecture in the modem 
town. 

See Rizzo, Guida di Taormina e diniorni, Catania, 1902. (T. As.) 

TAPACULO, the name ^ given in Chile to a bird of singular 
appearance — the Pteroptochus albicollts of ornithology, and 
applied in an extended sense to its allied forms, which constitute 
a small family, Pteroptochidae, belonging to the Clamatores 
division of Passeres, peculiar to South Ameriai. About 20 
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species, disposed by P. L. Sclater (Ibis, 1874, pp. 189-206) 
in 8 ^nera, are believed to belong to this group. 

The species of the Family first made known is Scytalopus 
magellanicus, ori{j;inally described in 1783 by J. Latham {Synopsis, 
iv. p. 464) as a Warbler. Even in 1836 J. Gould not nrmaturally 
took it for a Wren, when establishing the genus to which it is 
now referred ; but some ten years after Joliannes Miiller found 
that Scytalopus, togc'tlier with the true Tapaculo, which was first 
described by Kittlitz in 1830, possessed anatomical cha.’'acters that 
removed tliem far from any position previously assigned to them, 
and determined their true place as above given. In the men n while 
a kindred form, Hylactrs, also first described in 1830. Iia<l been 
shown by T. C. Eyton to have some veny exceptional osteological 
features, and these were found to be also common to Pteroptochus 
and Scytalopus. In i860 J. Cabanis recognized the Ptcroptochidae 
as cl distinct Family, but made it also include Menura (see Lyre- 
bird), and in 1874 P. L. Sclater {ut supra) thought th<xt A tnehia (see 
Scrub-bird) might belong here. It was A. Garrod in 1876 and 1877 
who finally divested the Family of these aliens, but until examples 
of some of the other genera have been anatomically examined it may 
not be safe to say that they all belong to the Ptcroptochidae. 

The true Tapaculo {P. albicollts) has a general resemblance in 
])lumage to the females of some of the smaller Shrikes {Lanins), 
and to a cursory observer its skin might ])a.s.s for that of one ; but 
its shortened wings and powerful feet wovdd on closer inspection 
at once reveal the difference. In life, however, its appearance 
must be wholly unlike, for it rarely flies, hojis actively on the ground 
or among bushes, with its tail erect or turni'd towards its head, and 
continually utters various and strange notes, —some, says Darwin, 
an; “ like tlie cooing of doves, others like tlie liubl)ling of water, 
an<l many <lefy all similes.’* The “ Tun^n,** Hylartcs mcf^apodius, 
is larger, witli greatly develo]>ed feet and claws, l)ut is very similar 
in colour .'ind habits. Two more species of Hylcictes are known, and 
one other of Pteroptochus, all of which are peculiar to Chile or 


^ Of Spanish origin, it is intended as a reproof to the bird for the 
shameless way in which, by erecting its tail, it exposes its hinder 
parts. It has been sometimes misspelt “ Tapacolo,” as by C. Darwin, 
who gave {Journal of Researches, chap, xii.) a brief but entertaining 
account of the habits of this bird and its relative, Hylactes mega- 
‘fyodius, called by the Chilenos " FI Turco." 



TAPER— TAPESTRY 


Patagonia. The species of Scytalopus are as small as Wrens, 
mosth'^ of a dark colour, and inhabit parts of Brazil and Colombia, 
one of them occurring so far northward as Bogota, (A. N.) 

TAPER (probably of Celtic origin^ cf. Irish tapar^ Welsh 
tampr, taper, torch), a small thin candle of tallow or wax (see 
Candle) ; from its early shape, in which the (circumference of 
the top w'as smaller than that of the base, the W’ord came to 
be used in the sense of “ slender,” particularly of something 
diminishing in size at one end. In architecture the word is 
used of the gradual diminishing of a spire or column as it rises. 
The spire tapers almost to a point, where it is terminated by a 
finial or vane : the column tapers only to a less diameter at 
the top, and as a general rule the more ancient the column the 
greater its diminution or taper ; thus in one of the early temples 
at Selinus in Sicily the upper diameter is about half the lower 
diameter, while in the Parthenon it is about one-fifth. 

TAPESTRY. The Gr. TaTnjs and Lat. tapesiumj from which 
our word “ tapestr)' ” is descended, implied a covering to 
both furniture and floors, as well as curtains or wall hangings, 
and neither of them really defines the particular way in which 
such articles were made. The decorations on these Greek and 



Fig. I. — Goljelins high-warp tapestry frame, with weaver (iSth 
century), holding in right hand (a) bobl)in with weft thread wound 
round its thick end, and with his left liand taking {r) some of the 
lisses or strings with a loop at one end of each of them, through 
which a warp thread is passed, and thus pulling forw^ird those 
warp threads in betw'cen which he will pass his weft, wm is 
the tapestry he has woven, which has been wound round (/>) the 
cylinder. The other letters in this diagram relate to details in 
the frame which are of subsidiary interest. The description of 
them v/ould not further elucidate the act of weaving which is here 
in question. 

Roman coverings were effected by painting, printing, embroidery, 
or a method of weaving with coloured threads ; and specimens 
and other conclusive evidence show that early Egyptians, 
Babylonians, Chinese, Indians, Greeks and Romans employed 
some at least of the means above-named. 

Process The purpose of this article is to give some account 
of tapes- of those decorated stuffs which are produced by 
weaving coloured threads on to warp threads in a 
weay ug, n^m^ner that differs from shuttle-weaving, and at 
the present day is called tapestry-weaving, such for instance 
as is practised at the famous Got)elins and Beauvais tapestry 
manufactories in France. At the Gobelins, the warp threads 
are stretched in frames standing vertically (high warp or haute 
lisse) : at Beauvais in frames placed horizontally with the ground 
(low warp or hasse Itsse). In the one case the worker sits up to 


his work, in the other he bends over it. In each he is supplied 
with the design according to which he w(2aves, and notwithstand- 
ing the varied positions the method of weaving is the and 
same. The thread-supply of each separate colour re- low warp 
quired in the design is wound upon its appointed peg ft'^toes, 
or bobbin, which is a simpler implement or tool than a loom 
weaver’s shuttle. Fig. i shows a Gobelins high- warp tapestry 
weaver of the iSth century at work. With his left hand he is 
pulling above his head a few of the looped strings (Jices or lisses) 
through which the warp threads (chatne) pass, so as to bring 
forward the particular warp threads, in between and around 
which he has to place the weft threads of the selected colour. 
In fig. 2 the workman’s left hand pulls forward groups of warp 
threads upon the lower part of which the weaving has been 
finished ; and with a comb-like implement in his right hand he 
presses clown and compacts the weaving. In the story of the 
competition between Minerva and Arachne {Metamorphoses, 
vi. 55-69), Ovid appears to be describing this very process, and 
a great number of specimens of 2nd to 5th century Egypto- 
Roman workmanship corroborate the presumption of its 
existence in Ovid’s time. The absence of evidence to show that 
loom and shuttle weaving was capable at that period of pro- 
ducing elaborate figured fabrics is remarkable, and supports 
the probability that the tapestry-weaving process was that 



Fi(i. 2 . — Gobelins tapestry -weaving, showing (a) the left hand 
of the weaver jinliing forward {c) a group of warp threads, into 
which with (6) the comb in his right hand he is compressing at 
point (d) the weft llireads which have been passed around and in 
between the war]) threads ; {e) are various bobbins, hanging at 
rest, susj’jended by their weft tlireads ; and (/) is the tapestry as 
woven and compressed. 

commonly known and practised for most if not all woven decora- 
tion and ornament. It was certainly as freely used for costumes 
as for hangings, couch and cushion covers and the like (see 
('arpet). The frames in which the work was done varied ac- 
cording to size from small and easily handled ones to large and 
substantially const ruded frames. As mentioned in the arti('le 
Embroidery, ornament of tapestry- weaving occurs in a frag- 
ment of Egyptian work 1450 b.c., and Greeks in the 3rd or 4th 
century b.c. also worked in this method, as is demons! rated by 
specimens, now in the Hermitage at St Petersburg, which were 
found in the tomb of the Seven Brothers at Tcmriouck, formerly 
a Greek settlement in the province of Kouban on the north- 
eastern shore of the Black Sea.^ The simplicity of the process 
is so obvious that it is found to be widely employed in expressing 
a variety of primitive textile decoration of which pieces from 
Borneo, Central Asia, Tibet, the Red Indians of America, and 
the ancient inhabitants of Peru ^ (see fig. 10) are to be seen in 
museums. 

' See Comple rendu. Com. Arch., 1878-79. 

® See Account of Graves at Ancon, Asher cV Co. ; see also specimens 
from Graves at Tama in the Victoria and .Mbcrt Museum. Ivondon. 
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As regards the antiquity of the two sorts of frames (the low 
nd high warp) the Beni Hassan wall paintings (1600 b r ) include 
iiagrams of horizont il (low warp) frames, with weavers squatting 
n the ground at work on them , while a vertical or high warp 
rame is represented on a Greek vase of the 5th century b c 
jund at Chiusi (fig 3) and corresponds with frames used in 
candinavian countries ^ In both these last-named the lower 
nds of the warj) threads are merelv weighted, thus presenting 



Fig 3 — Penelope’s tapestry-weaving; frame from a Greek vase 
the 5th century b c The standing figure is that of Felemachus 

►me difficulty to the act of weaving, and of subsequently com- 
icting the weft upwards, the warp not being taut and fastened 
► a beam, according to more ordinary usage, as, for instance, 
the high warp frame illustrated in the codex of Rabanus 
aurus, qth century ad , preserved at Monte Cassino (fig 4) 
he words ** de Geneceo^' in this illustration point to a medieval 
irvival of the earlier gunaikoniie^ of the Greeks and the 
maecea of the Romans, which were the quarters set apart in 
le houses of the well-to-do for the spinning, weaving and 
nbroidery done by women for the household From such 
icicnt frames to similar haute and hasse Itsse frames of the 
rench taptssiers nostrez and tapissters sarrastnots governed 
ider edicts (1226-70) of Louis IX , and so on to present-day 
obclins and Beauvais frames, the transition can be easily 
alized The texture of all tapestry weavings presents no 
dical difference in appearance, no matter when or where 
oduced 

\\ithm reasonable limits it is not practicable to sketch in a 
implete form the history from the middle ages onwards of the 
osccution of the art by each of the many European towns that 
Lve become engaged in tapestry weaving But the foregoing 
marks will suggest what seems to have been the fact that a 
•ntmuity in the knowledge of the art was kept up so that as 
favourable conditions occurred it wouk’ l^e called 
itoMn into practice Artihccrs (male and female) such as 
ptatry the Roman plumarii wove tapestries with figures of 
favlag Bntons (Virgil Georg 111 2s ) — ' Purpurea intexh tollant 
aulaea Hritannt ” — others with scents from tht story 
Theseus and Ariadne (Catullus 4rgon xlvi 267) besides many 
ore for tmperors and the wealth\ The demand for such pro- 
jctions of the textrinae or trade workshops and of the more private 
maicea as well as the organization of workmen's societies collegia 
npeum are evidence of circumstances lasting for some centuries 
Rome that were favoural le to tapestry weaving there Sug- 
stive of Roman designs are the illustrations of yiart of a curtain 
wall hanging (hg s) and of a hanging or couch cover (fig 6) , 
hilst the daintiest quality of tapestry-weaving for the ornaincnta- 
□n of a tumc is displayed m lig 7 The ornamentation in fig =; 
-a hanging ft 3 in by 19] in -consists of i scries of horizontal 
afy bands or garlands and other devices between the upjier 
inds on a red ground is a bird on a leafy twig This is Egypto- 
oman work of about the 3rd century ad A portion of a linen 
oth or couch cover ornamented with tapestry woven in coloured 

^ See modem Faroese frame figured by Worsaae Afhtldingcr 
a del h Museum for Nordiske Old Sager Copenhagen 1854 
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wools and linen thread is shown in fig 6 At the top there is a 
fragment of a horizontal border of floral and leaf ornament be- 
neath which, and enclosed by festoons of leaves, arc two boys 
floating in the air and holding ducks elsewhere arc figures of boys 
running and carrying biskets of fruit and large ind small blossom 
forms or rosettes This also is 1 gyiito-Roman work about the 
4th century and ^s 4 ft q in by 4 ft 1 in Fig 7 presents a square 
(from a small tunic) of veiy fine wirp and weft tapestry- wcav mg, 
with a child mounted on a white horse in the border about him 
are ducks fish and (^) peaches This too is Egvpto Roman work 
of about the 2nd or 3rd century and is about 4 inches square The 
square in fig X is from i tunic or robe and is of tapestry we wing 
in bright coloured wools with a representation of Hermes holding 
the caduccus m one hand and a purse in the other About his 
licad is a nimbus and his name in Greek characters This again is 
Egypto-Roiii in work of about the ist or 2nd century and is 6’ 
inches squ ire The panel of tapestry weaving in fig q is from a 
couch 01 beil covering and is wn-ought 111 purple wools and linen 
tlirc ids Ihe design recalls the description of the toralia or couch- 
covering illuded to in Petromus Arbiter's iccount of Trimalchio’s 
banquet “ on which were depicted men in iiribush with hunting 
poles and all the apparatus of the chast ” ihis piece is also of 
Egypto-Roman work about the 2nd or ^rd century about 12 in 
by 10 in 

The well-known <')th ccntuiy Ravenna mosaics of the Emperor 
Justinian and the Empress Theodora are iich with hangings and 
costumes tlecoratcd presumably with tapestry weavings similar 
to those just described From the <;th century and 
I for many centuries later, monastenes ^ nunneries and Tapestry- 
I the like under ecclesiastical control or influence, weaving in 
became centres of activity in this and cognate arts monas- 
stimulated by the patronage of the ( hurch and teries, 
courts , and in the 8th and 9th centuries the Em- Stb to 9tb 
peror Cliariemagne’s body of travelling inspectors, century 
misst domtmci, appears to have exercised for a time 
a helpful influence upon such centres throughout France 
ind in parts of Germany Two centuries later free as distinct 
from bond handicraftsmen were forming local associations for 
their industries and in this movement the weavers took the lead 
throughout England Flinders and Brabant France being a little 
later * Ihe gilds of weavers m London and Oxford 
were granted charters by Henry I In the nth century aUdsot 
gilds of wool weavers existcil at Cologne and Mainz, weavers 
and in the following century there was a similar 
gild at Spires it is quite probable that some of their 
weaving would be of tapestry* Hr fragment in fig ii is con- 
sidered by authorities to be of 12th century north European work 
possibly from some Rhenish place At one time the whole piece 



E 1C 4 — High warp frame from MS Codex by Rabanus Maunis 
(9th century) 

* See Pecherches sur V usage et Vorigiru dcs lapissertes d per sonn ages, 
by \ Jubinal 1840 p 13 

See I Brentano^s History and Development of Guilds, § TV 
‘ The Craft Guilds ” 

* Eug<'‘ne Muntz quotes a deed (between 1164 and 1200) witnessed 
by “ Megmwart of Melt in burch,” a tapetiaiius, as well as another 
(1177) in which mention is made of Fredericus, taptfex de famtha 
ecclestae 




ICS. 5-o.~Spccim(‘ns of tapestry wcaviriK' of about the jnd to stli century a.d. 


Victoria and Albert Museum. 
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lo. — j^ra^jmcnt oi coarsi' iinen niaionai wiiii a larjjo 
(liaiiioiul patK-l of la|)(.stry wtaviii^^ in coloun-d 
thnads I Vruvian-niadc'. bcfori' the comiucst of 
Pern bv Cortc/. About \ ft. by 2 ft. (> in. 


II -^Portion of wall luuveine fi'oi'i chnn h of St (icnon ('oloj^iu 

.North lYench or (.( i inaii inamilcu:l ure ol tho iith or 12th ernturv 
.\boiit 2 ft. by 2 ft. o in. 



Fig. 12. .\ri antcru ndiiim, or altar hafiKin^( of tapeslry woven in coloured wools, with the Adi^raliori of the Maf<i. probably from a desiRi 
be Wohh'c inntli fr.i u-T^io). The tapestry is reputed to have been executed in a convent at Painbert^ ; below 1 hi' folds of th 
\ ir”in’.s cloak, lo the rif.(ht, the “ lapissiere” has woven a liKure of herself at work. German, 15th cenlury. Ibis inferesling piec( 
ib in the museum at Munich. About 5 ft. 6 in. by 2 ft. 


• 






14— Part of the tapestrv (i.i ft. hiKh) woven from the fKi. 15. fart 01 im- lain-Miy u'>u. 10:4111 0.0 v, ,1,0m mv . 

k'sij^n in Fi^. Arrival ot (^>ucvn IVnthosilca at the in I'ig. 13. ^)ucc“n Penthcsilca overcoming Diomedcs. 

:uurt of King Priam. 


.). Cierman work of the 15th century. I'ioKl lal>ours 


One of a svries of designs (tlie Trojan War) by Joan Foucquet (1415-1 4^<3) from which lajH stry 
hangings wtfre woven, ])robably at Arras in the middle of the 15th centurv. 
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Fig. 17. — Part of a \vall-hanj;in^( of fapostry woven (probably at Brussels early in the lOth century) with coloured wools and silk 
which is one of a series desi/.jned, probably by some member of the school of I<o^er van der Wey<len, to illustrate the 'rriumphs writU 
by Petrarch. The episode represented is the rriurnpli of Chastity over Tove. J'allin^ from a triumphal car fitted with tlamii: 
altars or torches of lovc>, and drawn by four winj^ed white horses, is Cupid, whose lc*ft arm is j^rasped by Chastity mounted on a unicor 
and carr^ung the column symboli/iny Strength or Constancy. Foremost in the multitude about thi* ( ar of Tove are Cleopatra an 
Julius Caesar. In another part of this hanttinj^ is the date 1307. The height of this ]hece is 14 ft. I his. with tapestries of the I rium]: 
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belonged to the church of St Gercon at Cologne , a large bit of it 
13 now in the museum at Lyons , another at Nuremberg , whilst 
a small part of the border only is in the Victoria and \U>ert Museum, 
South Kensington The pattern consists of repeated roundels 
within each of which is a chimerical bird and bull (> St Luke) 
elsewhere is a small eagle (? bt John) The style of tlesign, strong 
in onental and Byzantine character is frequently found in shuttle- 
woven silks of the period 

The renaissance of literature in the 12th century infused with 
romantic, mystical and religious tendencies supplied subjects for 
wall decoration by fresco painting the practice of 
Tmpektries which was revived thtn and came into vogue in Italy 
ftvm the and the south, whilst its analogue in the northern and 
I 3 tb C€0- more weather wearing countries is to be found chiefly 
tary in decorative tapestry weavings Much tapestry is 

onwards certainly indebted for its cartoons to wall painting but 

illustrations in MSS also furnished subjects from which 
tapestry was made by the taptssters nostrez and tapissiers de la haute 
hssc m Fiance (icrmany and Flanders ^ The earlier tapestries 
usually seem to have been narrow and long, e g the “ totle a hrodene ” 
of Bayeux (see Emukoidery) and the 12th century tapestries of 
Halberstadt cathedral Although the making such narrow long 
tapestries survived into the 14th and 15th centuries (see fig 16) 
larger shapes (see figs 14 and 15) suitable as curtains and as hang- 
ings to cover large wall-spaces became the more frequent From 
this time forward the output from many European towns of big 
pieces mostly woven witli coloured wools, was continuous and 
considerable Ihe more sumptuous examples from the 14th to 
the 17th century were enriched with gleaming silks and metallic 
threads 

The subjects of the cartoons from which tapestries were woven 
vaned of course with the tastes of the times the more frequent of 
the earlier ones being religious (see fig 12) or illus- 
Vartetyot trative of moralities Types of romantic legendary 
designs In submets arc disjihycd in figs 14 and 15 of the Siege 
tapestries of Troy and iig 23 of Dido and Aeneas Historical 
design occurs in fig 20 which is one of a set of 
tapestries woven possibly at the royal factory of Fontainebleau 
about 1540 to commemorate the htes on the cKcasion of the 
mam ige of Henri II with Catherine de Medicis , and again in 
fig 2t; of the “Glorious Defence of Londonderry” Pastoral 
incidents are shown m fig 16 and social life episcxles and incidents 
in fig 22, winch was woven at the celebrated Medici factory 
Florence in 1639 by a French weaver — Pierre Pevre — from a 
design in the style of P d’Albcrtino (il Bacchiaea), i6th eentury 
entitled “ Vtnvcrno ” (winter) Less human in interest are 
tafiestrics, mostly of the late isth century wrought from leafy 
designs, usually termed “ vtrdures*' of which several were made at 
Brussels during the lOth century Heraldic and floral devices 
were also frequently used see fig 19, from a piece of the late 
I stii century in Winchester ( ollegc, and fig 18, which is at Haddon 
Hall and was woven early in the i6th century It is very s milar 
to hangings which are it Bern and are said to have been captured 
from Charles the Bold at the battle of Granson Many curiously 
ilesigncd tapestries of German i i;th-century origin are to be seen 
in tlie museum at Basel— -one of them (fig 21) displays strange 
beasts unicorns stags in the midst of Gothic foliage, and labels 
with Lgends Other tapestries worked from still later phases of 
ornamental design are fantastic with schemes of abstract orna- 
ment into which are introduced as subsidiary details ligure subjects 
set m panels and medalhons 

The treatment of the compositions in cartoons for tapestry 
follows that adopted by painters Thus examples from the nth 
to the end of the 1 5th century are formal in the drcawing of the forms 
introduced into them and comparatively limited in range of colours 
lights and sh ides in accordance with the mannerisms of the earlier 
painters whether illuminators of MSS or wall and panel painters 
It has been argued from this that the designers of such early 
tajiestry work possessed a sense of the limitations imposed by the 
process and materials But in their day the relatively small 
number of dyes available involved conventionaUty in colour, 
r^uite as much as the earlier styles of drawing involved conven- 
tionality in form 

Fig 13 IS from an interesting design by Jehan Foucquet 
(1415-1485) and is one of a set, made by him to illustrate the 


‘ Guifirty’s Nicolas Baiatlle contains particulars of the loan 
by Charles V of PYance to his brotlier Louis, duke of Anjou, of an 
illuminated MS from which Hennequm or Jean of Bruges painttr 
in ordinary and valet de chambre to the king, made the cartoons 
used by Nicolas Bataille {tapissier de Parts) in weaving two hangings 
representing the Apocalypse (1377) 

* ” Tapis de haute hct de pn pi d'arras ouvri a or de Chiprc '* 
(ad 139s) One of the largest and most delicately wrought 
tapestry hangings m which gold and silver threads are freely used 
IS that of the Adoration of the Eternal Father on the left of this 
18 the story of the Emperor Augustus and the Tiburtine Sibyl on 
the right the story of Esther and Ahasuenis It was liought by 
Mr Pierjxint Morgan 
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irujan War, now in the Louvre From these drawings tapestries 
were woven at Arras probably in the middle of the 1 5th eentury 
One of these hangings in the Victoria and Albert Museum (see 
figs 14 and 15) IS from Foucquet's design representing the amval 
of Queen Penthesilea and her wamor women at Troy and the part 
she took in a fight in which she vanquished Diomedes This 
episode was introduced by Quintus Calaber (or Smyrnaeus) a 4th- 
century wnter, in his version of the Homene story A tapestry 
from another of Foucquet’s designs displaying King Priam in the 
midst of his court is in the Palais de Justice at Issoire 

When Raphael, master of a freer and more realistic style in 
rendering form and colour, produced his cartoons of the Acts of the 
Apostles for a set of hangings for Pope Leo X , a new con 
dition naturally came into play and practically became Introduce 
a principal source of the contrast winch is observable tioaoi 
between the designs of tipestnts made before his time and realism In 
those made after the early part of the i6th century designator 
The provision of a bigger scale of dyes for the wools and tapestries 
silks was stimulated to secure success in weaving these 
more realistic representations of forms and greater subtleties in 
colour, as well as the developed effects of perspective compare for 
instance, the treatment in fig 14 with that m fig 22 The re- 
straint or limitations of the c irlier styles were thus gradually 
supplanted by the comparative complexities of the later , and it 
is a point of interest to note that provision for still further inventing 
and improving dyes and so helping tapestry to assimilate to jiaint- 
ing IS specially included m the regulations (1667) of the state 
manufactory of the Gobelins where under M C hevreul (director 
of the dye-works for more thin fifty years during the 19th centurv) 
14,400 tones of colour have been used 
A chronological succession of stvles mav also be traced in the 
Ixirders enclosing such varieties of design as those just referred 
to As a rule borders consisting of a selvage or plain 
band come first (see fig 12), followed bv those in which Sixes ot 
labels with block letter legends (figs 14 and 15 SLttd borders 
!ig 17) are features after them are narrow borders Indications 
filled in with closely and well-arranged floral forms (see otdate 
lower border in fig 1 7) to which succeed borders of greater 
width containing eUborate detail (lig 20) Such as these date 
from soon after the beg nning of the 1 6th century, and those rather 
wider and more extravagant in ornament foUow on somewhat 
later (see figs 22 and 23) In the i8th century massive rococo 
proscemum frames as in fig 25, are sometimes adopted 

Of the notable centres where the industry of tapestry weaving 
has been m considerable practice, Arras m the 14th and 1 5th centuries 
Brussels in the 15th and 16th Middelburg and Delft m 
the late i6th and early 17th centunts,^ Pans in the i6th Notable 
and 17th centuries and dowm to the present time with centres 
Mortlake in the 1 7th century probably stand foremost , of the 
and from them the services of experienced workmen Industry 
equipped with frames and implements were requisitioned 
and secured at most of the short-lived contemporaneous centres 
in almost all parts of Europe Several names of tapestry weavers 
working during the first half of the 14th century m Arras, Pans 
Valenciennes, bt Omer and Reims for Burgundian Flemish and 
French nobles have been recorded * Ihroughout that century a 
few weavers and many tapestnes came from Arras into England 
where the term ” arras ” became the genenc name for woven wall- 
hangings Arras t.ipcstnes also went in quantities into Italy 
where they wtrt called ” Arazzt ” and into Spam where they bore 
the name ” pannos de raz ” The tapicers of London received their 
statutes in mji, and Edward III caused an inquiry to be held 
into the mtskra tapiciarorum ^ The mdustrv at Arras began to 
decline soon after 1400 and was succeeded about this date by works 
at Bruges, Ghent Tourriai, Lille Oudenarde but more esjiecially 
at Brussels at which last city the industry grew to an importance 
even greater than it had enjoved previously at Arras or elsewhere 
The regulations of the Brussels corjioration of tapissxers were 
framed in 1451 Under them tapissnrs might draw for one another 
the stuffs of hangings or of costumes m thtir figure compositions, 
trees animals, boats, grasses Ac in their “ verdures** or leafy 


® Only one or two of the tapestnes representing the several 
engagements between the English and Spamsh fleets m 1588 which 
used to hang in the House of Lords (see Pine Tapestry of Ou Houst 
of Lords London, 1739) were saved from the fire (1835) and art 
now at Hampton Court They closely correspond with a set com- 
memorating engagements between the Dutch and Spanish fleets 
(11; 72 and 1576) which are in the great Assemblv Hall of the IVo- 
vmcial States of Zeeland These latter were woven chiefly at the 
tapestry works at Middelburg 1595-1629 the former were woven 
at Francis Spinng’s works (or Spierincx) at Delft Both it appears 
were desired by H Cornelius \room of Harlem For interesting 
d^ails of the Middelburg works see i in der Graft’s Dc Tapi]!- 
Fabrtekrn (Middelburg, 1869) and supplementary documents by 
De Waard (Oud-Holland xv , 65, 1897) 

* bee lists in W G Thomson’s Hi^forv of Tapestry 
® Rot Pat 38 Ed HI Hardi ’s Record Rvmer, vol 3, part 2, 
P 73b 
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compositions, and the flowers (tc , as in the ground of Fig i8 
and might complete or correct their cartoons with charcoal or 
chilk but for every other style of work they vere bound to apply 
to professional painters under pain of fine ^ 

In 1^28 the Brussels taptssiers and dealers in tapestries were 
required to mark their vveavings and Charles V ordered all tapestry 
makers m the Low Cx)untnes to do the same * I his 
practice was followed in other countries into which 
emigrant Flemish or French weavers had carried the 
industry making their tapestries very often from 
copies they took with them of cartoons designed by 
noted Italian and Flemish painters Makers’ marks have m so 
min\ cases been cut from taxiestries thit it liecomes practically 
impossible to identify the places where they were made and the 
dates of their production can onl> be ronjeetured from the styles 
of designs supplied for instance by such artists (or their 
followers) as the \an Eveks Roger van der Weyden 
Mantegna, Leonardo da \inci Raphael, Bernard van 
Orlev I^nnetlot Blondcel and John van der Straaten or 
btradanus , this last named was for many years cm 
ployed in connexion with the important ’ Arrazeria 
Medici ” foundt d in Florence by Cosmo I duke of Tuscany 
(115^7) whicli listetl until the beginning of the iSth century Strul- 
anus’s bt\de of design is similar to th it of cpisodi s in the story of Dido 
and \encas shown in lig 2^ from an Oudciiarde tapestry of the 
earlv 17th century Re\(rting to the i6th centurv reference 
must be made to Cardinal \\olse\ and Henrv VIIT who possessed 
enormous quantities of the best Flemish tapestries of their time and 
earlier and a fair number of them are still preserved at Hampton 
Court Palact “ The king hatl in Ins service not onl\ agents especiallv 
in Brussels to buy hangings but also a considerable staff of Arr is 
nidkers ” In IrcLmd the taste for tapestry was evidenced bv a 
manufactory at Kilkenny ot tapestrv liirkey carpets and 
<hapeis ” founded early in the i6th centurv at the instance of Piers 
Sth earl of Ormond and his lad> Margaret FitzC crald and giving 
employment to workmen introduced bv him from Flanders * At 
a rather later date tapcstr\ works were established by William 
Sheldon it Weston and Harcheston in Warwickshire with a view 
to which he prcviouslv sent Richard Hickes to the Low Countries 
to learn tapestry- weaving \ few Flemings were probably brought 
o\er bv him and set to work at Harcheston and Weston where he 
was appointed ” master weaver” In his will (i^bg) Sheldon calls 
Hickes somewhat erroneoush jx^rhaps ‘ the only auter md be- 
ginner of tapestry and \rras within this realm ” His son Francis 
Hickes was educated at St Mary Hall Oxford (i‘;7Q 8^) ind 
abotir 1640 he caused some tapestry maps to l)c woven Ma<lc 
before them art i set of hangings of the “Four Seasons” now 
preserved at Hatfield Ihtsc are most probably from designs by 
Francis Hickes They were bought by the marquis of Salisbury 
vcr\ shortly before the first visit of Queen Victoria to Hatfield 
The borders of these pieces with small medallions and Latin mottoes 
are attractively amusing and interesting In the lower borihr 
(fig 24) one may read ‘ viv virtuti encyclopedia”, in the 
upper liorder a date ” ibi i occurs in one medallion In the 
upper border of each hanging is an important coat of arms with 
several quartermgs chief of w Inch are those of Tracey of Toddmgton 
in Gloucestershire impaling those of Shirley of Wiston in Sussex 
Ihe designer s inventiveness and fancy m illustrating attributes, &c , 
of the Seasons ” arc almost exuberant however restricted and 
quaint his graphic power seems to be 

Philip II IS mentioned as having encouraged a manufacture of 
tapestry bv Flemings in Madrid in In 1539 Francis I 

started a royal factory for tapestry at Fontainebleau (see fig 20), 
and emplo>ed lYimaticcio amongst other artists to furnish the 
necc'iSary designs Henrv II whilst continuing work at Fontaine- 
bleau caused a second factory to be set going in Pans at the Hupital 
(!e la Tnnite Henry I\ continued this royal patronage in lavish 
fashion and added yet another factory that in the Faubourg bt 
Vntoine which in 1^3 was transferred to workrooms in the Louvre 
Vs Pans thus came to the fore so Brussels gradually declined 
Upon the death of Henry I\ in 1610 Pans tapestry making 
sutftred a check which may perhaps have contributed somewhat 
favourably to the start made bv James I to organize the Mortlake 
works where several foreign workmen were employed under the 
direction of Su- Francis Crane • Both James I and Charles 1 


supplied considerable sums of money for the Mortlake works and 
tapestries were made there, as fine as any contemporaneously 
at Pans or Bnissels, e e those from Raphael's cartoons of ” the 
Acts of the \postles ” ’ Rubens’s ” Story of Achilles ” and por- 
traits by Van Dyck \fter the execution of Charlts I Mortlake 
declined and new life was infused into the industry at Pans under 
the influence of Colbert to whose strong personal interest m the 
arts IS due the organization in 1667 of the Hotel des Gobelins under 
the painter Charles le Brun as the Manufacture Royale des Meubles 
de la Couronne which for large hangings became the premier 
tapestry- weaving centre in Europe Three years previously C olbert 
had initiated a similar manufactory chiefly ^^lth low-warp frames, 
at Beauvais whieh is noted for sofa ami chair seats and backs 
screens and small panels 

Efforts to establish the industry in Home were made during the 
17th century but it is only since the pontificate of Clement XI 
in 1702 that a papal factory has been successfully conducted and 
IS still earned on in the Vatican The manufactory of Santa 
Barbara in Madrid was founded by Philip V in 1720 and 
ilthough it was closed m 1S08 it re-oiiened in 1815 and is still 
at work 

Tapestry weaving during the 18th century under private enter- 
pnsc was pursued with success ind still continues at Aubusson, 
Fellctm , it was carried on for a short time only at 
Fulham Soho Exeter and for rather longer periods at ISth and 
I lilt ( ambrai Gisors Nancy Niples Turin Venice, I9tbcer- 
Seville Munich Berlin Dresden Heidelberg and St tary 
Petersburg maintaining however no very prolonged tapestry- 
existence at any of these latter places In more modern weaving 
timc3 English tapestries woven after 1878 at the Merton 
works from designs bv’^ VVilli im Moms (see fig 26) as well as by Sir 
Fdward Bume- Jones * and Mr Walter Crane have great dis- 
tinction in vigorous style reminiscent of virile medieval work 
In mere technique of weaving with fine warp and welt they are 
outdone by the comparatively effeminate and elelicatc painting- 
like fabrics now made at the Gobelins and Aubusson 

Towards the end of the 17th eentuiv as well as early m the i8th 
century some tapestry weaving was earned on in Irel ind For 
about twenty years at Chape lizod near Dublin tapestry frames 
were worked by Christoplier and John Lovett the latter of whom 
had to leave Dublin bnnging with him into England some thirty- 
eight pieces of tapestry of ” Their Majesties' M imifacture of 
Ireland ” In the Bank of Ireland in College Green Dublin are 
two large hangings which were executed by Robert Baillic who 
IS said to have held the ippointmcnt of upholsterer to the Insh 
government m 1716 • One of them leprestnts the Battle of the 
Bovne the other the ” Glorious Defence of I ondonderrv ” (see 
lig 2>) Lough Foyk anil the hill sui mounted by the city of 
Londonderry arc represented in the landscape to the left in the 
foreground is James II by whom is the rommandcr Hamilton 
with hiH hat off and nt ar it hand cavalry on the right are mortars, 
cannon and foot soldiers Ihe border of this tipestry is fantastic 
in design and rather m the style of an over elaborated theatre 
proscenium upon which hang medallions containing portraits 
of Captain Baker, the Rev Dr Walktr and the captain of the 
frigate D irtmouth,” in which the supplies were brought to the be- 
sieged which led to the relief of the city and the defeat of the -*1- 
vesting army The designs for these Dublin tapestries are credited 
to John V''anbcaver a Flemish wcavir who seems to have been a 
moilerate draughtsman They are clearly adaptations of designs 
of historical events by Le Brun and van der Mcnlcn from which 
tapestries were woven at the Gobelins factory to the order of 
Louis XIV at the end of the 17th entury These Dublin 
hangings were woven about 1731; and Baillie was commissioned 
to m ike four others representing the landing of the prince of 
Orange, his army at Carrickfergus the Battle of Aughrim, 
and the taking of Cork and Kinsale by Marlborough These, 
however, were not completed and Baillic was paid ^200 as 
compensation 

lapestry weaving as a possible cottage or home industry is 
practised in a few places in Ireland and England In the I ar Fast, 
China and Japan the art adopted jircsumably from western Asia, 
IS sometimes resorted to in making silken robes and intricately 
figurid hangings The Japanese call their tapestry weaving tsu- 
zu-re-on 


’ BulkUn dcs commissions royales d*art et d' archeolo^te Wauters, 
Lts tapissurs de haute it ha\si Itsst a liruxellcs 

2 See hst of tapestry marks pp 472-81 in Thomson’s History 
of Tapestry 

’ See Law’s Hampton Court l*alace 188? 

*■ Set Transactions of the Kilkenny Archaeological Society i8s2 
Vnrient Tapestry at Kilkenny Castle ” by the Rev James Graves 
® See ” Tapestry Maps in the Museum at York ” (paper read before 
Royal Geographical Society by Rev W K R Bedford, pnnted 
loth Dec 1896 and included in vol i of the society’s Transactions 
lor 1897), also in Bodkian Librarv 

* \ half-length portrait by Van Dvck of Sir Francis Crane 
worked in tapestrv and om or two small hni warp tapestry panels 


of the Virgin Mary and Jesus Chnst hang at Lord Petre’s Thorndon 
Hall Brentwood Ancestors of the late I^ady Petre were related 
to the Crane family as well as to the Markham family with which 
Edward Sheldon by his mamage early in the 17th century became 
connected The Sheldon and Markham arms occur in the border 
of one of the map tapestries in the Bodleian Library 

’ The onginal cartoons the property of the C rown, are exhibited 
in the Victoria and Albert Museum 

* A very fine set of Merton tapestnes made from Burne-Jones’s 
designs are in the Municipal Museum at Birmingham 

• References to his employment in making tapestnes occur in 
the Journal of the Insh House of Lords 

See Gilliert’s History of Dublin vol 111 p 79 






M% ■' 'W'yw ' ■' '»<’..l;’^fr,©!''’ ,ia 


'ktm:4h 


'r<‘ rJj ','.-K •.’* **','■ ■■'t?/ 


¥<lr 


c *4 ^ ,.v," 

i‘ «• 1 1 








I „\i .. , f; V.- ^ 

;;JSfe:v:ss-Wfc;^ 

' '.v ■•;'■ 


j 


TAPES'lRY 


PT-ATK V 


masses ot llowcrs. on whirli ;> 
nopi rtv of tlu- iluko ot Kutland 


Brussels, larly lolli unlurv, hanjJiiMK. <'ovtrr 
Now at Hiuldon Hall 












1 • ■ 


W^M 


V • :* ■ ; V 






J'APESrRY 









i*i fi i'" 


’•Shi 




Si'**' 


t ’i******' ' 


-OudonardL* tapestry, early I7lh century. 'Hu* design, “ Uido and Lneas, rather in llie 
style of J. van Straeten. 
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Fig. '^5-- JJvF‘iic<' gI LoiuloiKhrry. Iri^h (I^viblin) lap(;.slry, early iSth century. 



1"IG. 20. — 'Papestry woven at Merton Abbey, from a ctesi^n by William Morris { iH ^4-iiSijo). Jin sijbjeet is Iroin his poem 

" 'J he Orchard." Victoria and .Mbert Museum. 
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Fine examples of early and later European tapestries are to be 
seen in the'liii^^rals of Reims, Bruges, Tournai, Angers, Beauvais, 
Mx.; Sens, in the Victoria and Albert Museum, London, 
Plac9M Windsor Castle, Hampton Court, St Mary’s Hall Coventry, 
wbert iltt0 the Louvre and Cluny Museums in Paris, at Chantilly, 
tapeatHaa Chartres, Amiens, Dijon, Orleans, Auxerre, Nancy, Bern, 
araaow Bnissels, Basel, Munich, Berlin, Dresden, Vienna and 
ptaaervtd, Nuremberg. In Italy the largest collections (mostly of 
i6th and 17th century work) are those of the Vatican 
at Rome, and the Reale Galleria degliArazzi at Florence. Many fine 
pieces are in the royal palace at Turin, the Palazzo del Tia,t Mantua, 
the royal palace at Mil^, in the cathedral of Como, and the museum 
at Naples. The collection at the palace of Madrid is one of the 
largest in Europe, and comprises more than one thousand examples, 
the older of which, of splendid Flemish design and weaving, be- 
longed to Ferdinand and Isabella, Philippe le Bel and the Emperor 
Charles V.i The principal cathedrals of Spain also possess im- 
portant tapestries ; those preserved at the cathedral of Toledo 
are more tJiaii enough to supply hangings for the outside and inside 
of that building on the feast of Corpus Christi. Throughout the 
European continent, in the United States of America, and in Great 
Britam almost uncountable tapestries are displayed or stored in 
mansions, castles, chdteaux and palazzi, belonging to noble and 
wealthy families. A large number of books have been written 
and published on the subject generally, and many of them, contain- 
ing good illustrations, are of recent date. 

Bibliography. — The following works may be mentioned as 
likely to prove useful for investigating the history and character 
of Egypto-Roman and Coptic textiles ; — J. Karabacek, Die Theodor 
Grafschen Funde in Aeqyplen {'*Die Textilien-Gruberfunde"), 8vo, 
Vienna, 1883 ; Alan S. Cole, Cataloffne of a Collection of Tapestry 
Woven and Embroidered Egyptian Textiles in the South Kensington 
Museum, London, 1887 ; “ Egyptian Tapestry,” Society of Arts, 
Cantor Lectures, London, 1889 ; A. Riegl, Die iigyptischen TextiU 
fiinde im K, K, Osterreich. Museum, 13 photo-lithographs, 4to, 
Vienna, 1889; E. Gerspach, Les tapisseries copies, 1^3 (some 
coloured) illustrations, 4to, Paris. i8yo; R. Forrer, Mctn liesuch 
in El-Achtnini, I phototype and 36 process illustrations, 8vo, 
Strassburg, 1895 ; Rdmisene und Byzantinische Sciden-Textilien a us 
dem Graherfelde von Achmim-Panopolis, 28 pp., 17 (15 coloured) 
plates, and illustrations in the text, 4to, Strassburg, 1891 ; 
Wladimar Bock, Coptic Art; Coptic Figured Textiles (in Russian), 
32 pp., 6 phototype plates, 4to, Moscow, 1897 ; W. Lowrie. Christian 
Art and Archaeology (pp. 362-82, “Textile Art”), process illustra- 
tions, 8vo, New York and London, 1901 ; A. Gayet, Vart copte (pp. 
317-27, Les tissus ”), process illustrations, 8vo, Paris, 1902. 

In respect of medieval and later tapestries the titles of the 
following works are quoted : — Julunal, A nciennes tapisseries, Paris, 
1838-39; Roncliaud, La tapisserie dans ranti^mte ; Le peplos 
d' Athene, Paris, 1884; IMiintz, La tapisserie, Pans, 1882 ; Boileau, 
Les mJtiers et corporations dc la villc de Paris an xiii*: sith'le, Paris, 
1879; Barbier dc Montault, Tapisseries du sacre d' Angers, Paris, 
1863 ; De Farcy on the same subject, 1875 ; Barraud, Tap, de la 
cath. de Beauvais, Beauvais, 1853 ; Pinchart, Roger van der Weyden 
, . , ct les tapisseries de Berne, Brussels, 1864 ; I.oriquet, Tap, de la 
cathedrale de Reims, Reims, 1882 ; Guiffrey, Pinchart and Miintz, 
Hisioire generate de la tapisserie, 1878 ; Miiniz, Les fabriques dc 
tapisseries de Nancy, 1883 ; Voisin, Tap. de la cath, de Tournny, 
Tournai, 1863 ; Van Drival, Tap, d* Arras, Arras, 1864; Gorsc, 
Tap. du chdteau de Pan, Paris, i88i ; De la Fons-Melicoq^, Ilaut- 
lisscurs des xiio”^ an xvi"‘^ sidclcs, Paris, 1870; Notice sur les Tap, 
de Beauvais, ('lermont, 1842 ; Deville, Siatuts, etc., rclatifs a la corp. 
des tap. de 1258 1275, Paris, 1875; Darccl, Les manufactures 

nationales de tapisserie des Gobelins de Paris, 1885 ; van de Graft, 
Dc Tapijt-Fahrieken der xvi. en xvii. Eeuiv, Middclbiirg, 1869; De 
Montault, Tap, de haute lisse a Rome, Arras, 1879 ; Conti, Varte 
degli arazzi in Firenze, Florence, 1875 ; Cam]iori, Varazzeria 
Estensc, Modena, 1876 ; Braghirolli, Arazzi in Mantova, Mantua, 
1879 ; FtvraV)ulini, Varte degli arazzi, Rome, 1884 ; Gcntili, Vart 
des tapis, Rome, 1878; Miintz, Tap, Italiennes, Paris, 1880; 
Dorregaray, Museo Espanol de AntigUL’dadcs (Flemish Tapestry, 
vol. vii. p. 47), Madrid, 1871-76; Darccl and Guichard, Les tap, 
dJeoratives, Paris, 1877; Lacordaire, Notice sur Vorigine des tapis- 
series des Gobelins, &c,, Paris, 1855 ; Guillaumot, Manufacture . . . 
des Gobelins, Paris, 1800; RahleniSeck, Les Tapisseries des Rois de 
Navarre (in Messager des Sciences Historiques, Gand,. 1868) ; Pera- 
thon. Tap. d'Auhusson, de Felletin, et de Bellcgarde, Paris, 1857 ; 
Roy-Pierrefitte, Les tap. de Felletin, Limoges, 1855 ; Durieux, 
Tap. de Camhrai, Cambrai, 1879 ; About and Bauer, Tap. aprl^s les 
cartons de Raphael, Paris, 1875 ; Houdoy, Tap. de la fabrication 
Lilloisc, Lille, 1871 ; Vergnaud-Romagnesi, Tap. au Mus.'e 
d* Orleans, Orleans, 1859 ; De St Genois, Tap. d'Oudcnarde, Paris, 
1864 ; Guiffrey, Hist, de la tapisserie. Tours, 1886 ; Pine, Tapestry 
of the House of Lords, London, 1739 ; Vallance Aymer, The Art of 
William Morris (see pp. 83-92) ; W. G. Thomson, A History of 
Tapestry from the earliest times until the present day, London, 1906. 

' (A. S. C.) 

* See Report of Senor J. F. Riaho to the Director of the South 

Kensington Museum, 1875. 


TAPEWORMS. The Cestodes or Tapeworms form a class 
of purely endoparasitic Platyelmia, characterized by their 
elongate shape, segmented bodies, and the absence of a digestive 
system. With few exceptions they are composed (i) of a 
minute organ of fixation (the scolex), which mark.s the proximal 
attached end of the body ; (2) of a narrow neck from which 
(3) a number of segments varying from three to several thousands 
are budded off distally. These segments, or “ proglottides/* 
become detached in poups, and if kept moist retain their powers 
of movement and vitality for a considerable tipie. This fact 
gave rise in ancient times to the false idea that the tapeworm 
originated from the union of these segments ; and in modem 
times it has led to the view that the Lipeworm is not a seg- 
mented organism (the monozoic view), but is a colony composed 
of the scolex which arises from the embryo and of the pro- 
glottides, which are asexually produced buds that, upon or 
before attaining their full size and maturity, become separated, 
grow, and, in some cases, live freely for a time, just as the 
segments of a strobilating jelly-fish grow, separate and become 
sexual individuals (the polyzoic view). Whether this view is 
soundly based is discussed below ; the fact remains, however, 
that a tapeworm is, with few and rare exceptions, not directly 
comparable at all points with a liver-fluke or indeed with any 
other organism. The influence of parasitism has so profoundly 
influenced its structure tliat its affinities are obscured by the 
development of specialized and adaptive features. 

In contrast to these segmented or “ merozoic ** Cestodes, a 
few primitive forms have preserved a unisegmental character 
and form the Monozoa or Ccstodaria. We may therefore 
divide Cestodes into the ^lonozoa and the Merozoa. 




Ordtir 1 . — Monozoa 

This order comprises a few heterogeneous forms wliich probably 
constitute at least three families. 

Family I. Amphilinidae , — Oval or leaf-shaped animals found 
in the sturgeon and 
certain other fish. 

Arnphilina foliacea 
(fig. i) is in many 
ways closely allied to 
the Trcmato<la, from 
which, however, it is 
distinguished by the 
want of a tligestive 
system. One end of 
tiic body (usually 
designated anterior) 
provided with a 
glandular pit (fig. i, 

A<z) which IS regarded 
as a sucker or as re- 
lated to the uterine 
0])ening (birth-pore). 

The excretory system 
consists of peculiar 
cells, each 01 which 
bears several “flames” 
or bunches of syn- 
chronously vilirating 
cilia. These cells are 
imbeddeti in the peri- 
pheral parcnchymo., 
and leaci into convo- 
luted excretory tubes 
that form an anasto- 
mosis opening to the 
exterior by a pore at 
the ” hinder” end of 
the body. The epi- 
dermis consists of 
pyriform cells, which 
send richly branched 
processes to the super- 
ficial cuticle. The pa- 
renchyma is made 
up of stellate cells the 
processes of which 
form a reticulum. The 
reproductive organs 
consist of the parts 
shown in fig. I, A. 
and it will be seen that, in addition to the openings of the male 



Fig. I. — A, repixxluctive system of Arnphilina 
foliacea : a, glandular pit ; h, opening of 
uterus ; b\ uterus (black) ; c, yolk-gland and 
its duct ; d. ovary ; e,e\ opening and tluct of 
vagina ; f, spermotheca ; g, male genital 
opening (gonopore) ; h, penis; i, viis deferens; 
j, testes ; k, shell-gland. B, A mphiptyches 
{Gyrocotyle) urna. Outline of the ventral 
surface to show the external apertures and 
nervous system : a, rosette-organ ; b, uterine 
pore ; c, terminal sucker ; e, vaginal pore ; 
g, male gonopore ; n, o, p, nervous system. 
(From Lankester’s Treatise on Zoology, 
part iv.) 
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and of the female (vaginal) ducts there is i distinct utenne opening 
at the opposite end of the body (6) Moreover in Amphthna 
hgulotdca a fourth duct (the antcnor vagina) begins close to the 
origin of the female duct, and after running forward a short 
distance ends blindly (see fig 7 C) The egg gives rise to an oval 
larva one half of which is ciliated and bears gland-ctlls, the opposite 
end carrying ten hooks The fate of the larva is unknown 

Family fl Gyrocot\ltdac — Leaf -shaped animals with crenate 
margins One extremity carries a pedunculate rosette-organ It 
is traversed by a canal from which a peculiar proboscis-hke structure 
can be exserted The opposite end is pointed and provided with 
a terminal sucker Amphiptvihes ( -Gyrocotyle) urna (fig i B) 
is found in the mtestine of Chinaera and Callorhynchus and has 
been almost fully tlescnbctl b> Sptneer (7) The embryo is pro- 
vided with ten hooks and appears to select Lamellibranchs 
( Mactra) for its intermediate host 

Eamily III Car\oph\llatuUu — Elongated cylindrical animals 
either with a single subterminal sucker at the proximal end or 
with the corresponding end of the bofly converted into a mobile 
undulatory fold Carvophyllaeus mutabihs occurs in the roach 
and other fresh-water hsh and passes its earlier stages of develop- 
ment in fresh-water Oligochaets {Tubifcx) Archigete^ appcvdi- 
culatus lives throughout life in the coelom of Tubifex and of 
Limncdrtlus 

irchtgties and Carvoph\ll(uu^ are the only Cestodes that liecome 
fully differentiated in an invertebrate host The formei indeed 



Pi( 2 — Various Forms of Tapeworms laenta echtnococLus , 
X 12 (from Lcuckart) B Archigctes sitholdx x 60 (from 
Leuckart) C Cchtnoboihnumtypus x io(from VanBcneden) 
D CaryophvUaeus mutabths , x about 5 (from Cams) 

IS said to produce fully developed gonads and if kept m aquaria 
with Tubtfex the number of infected worms steadily increases 
a fact pointing to the whole cycle being passed through without 
the intermediation of a vertebrate host Conclusive evidence, 
however has not > et been adduced to prove this point The two 
genera agree closely m form and structure anti may possibly belong 
to the cycle of the same or of allied species Archigetes (3 mm 
long) consists of a subcylindncal body and a caudal appendage 
The former bears two terminal suckers on the flattened dorsal 
and ventral surfaces the latter six hooks near the tip of the tail 
The finer structure of the animal has been investigated by Mrazek 
(10), whose account however is published in the Hungarian lan- 
guage It shows a close agreement with that of Caryophyllaeus 
A well-developed cellular parenchyma forms a matnx in which 
the muscular, excretory and generative organs are imbedded 
The nervous system consists of a ring below the suckers and of a 
large number of radially arranged tracts runmng forwirds and 
backwards Caryoph\llaeus is an elongated flattened worm pro- 
vided with one extremely mobile extremity, the other being drawn 
out during the animal’s sojourn in Tubtfex into a short hexacanth 
taiL It becomes fully dt*veloped in its invertebrate host, but ap- 
parently cannot produce eggs until transferred into the intestine 
of a fish 

Order II — Merozoa 

The Merozoa to which the ordinary tapeworms of man and 
flomestic animals belong includes the great m ijonty of the Cestodes 
Ihey occur in vertebrate ammals throughout the globe though 


varying m abundance m different districts and at different times 
With few exceptions tapeworms select the small intestme for their 
station, and m this situation execute active movements of ex- 
tension and contraction The body, or “ strobila,” consists of a 
usually minute organ of attachment (scolex or its representative) 
which IS imbedded m the intestinal membrane, and of a senes of 
segments that arise from the base of the scolex and increase in 
si/e distally In one family {Lti'ultdae) the segmentation is only 
expressed in the metamenc distribution of the generative organs 
and the worm is externally unisegmental In the remainder the 
segmentation involves pnmanly the genitalia and includes the 
integument muscles and part of the excretory system The 
nervous system is however not segmented, and the excretory 
system is continuous throughout the worm 

Scohx — The scolex is biradially constructed, the proglottides 
flattened, quadrangular and bilaterally symmetrical In them a 
ventral surface containing the usually median male and female 
genital apertures is generally <listinguishdble from the smootli 



Fig 3 — Anatomy of Taema (from Leuckart) A, portions of Taema 
sagtnata , x I B head of the same x 8 C head of T sohum 
showing the crown of hooks , y 22 D, a segment of T sagtnata, 
showing the generative organs n , nervous system , ex longi- 
tudinal excretory tubes , tr transverse vessel , g p genital 
papilla , cl cloaca , c p cirrus pouch , v d vas deferens , 1 1 
testes , V , vagina , ov ov , ovaries , sh g shell gland , y g 
yolk gland, r 5 receptaciiliim semims , wf uterus, x 7 E,the 
connexions of the generative organs, lettering as above o d 
o d , oviducts , / , fertilizing canal , x 30 F, detached segment 
of T sagtnata, showing npe uterus, x 2 G, six-hooked 
embryo, highly magnified 

dorsal surface, but in those Cestodes which possess marginal gono- 
pores this distinction of surface is obscured In such cases the 
male organs are regarded as indicating the dorsal surface, the 
female organs as belonging to the ventral surface 

The scolex is usually a conical muscular structure It beais 
adhesive organs that are either suckers or hooks and may develop 
mto the most vaned outgrowths in order to give increased firmness 
of attachment to its host Thus starting from the two shallow 
jjits one dorsal and the other central m the simplest forms wt 
find them becoming two elongated suckers (bothna) in the large 
family Bothnocebhahdae (fig 8) , and by fusion of the lips they 
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are transferred into two tubes {Solenophoridae) ; and by the closure 
of the lower aperture reconstituted into two suckers, the marcins 
of which arc produced and folded so as to resemble the leaf -like 
outgrowths of the next group. In this division (Tetraphyllidea) 
four suckers or bothria are developed on the scolex, but their cavities 
are extremely shallow and their Ups extremely mobile and variable 
in shape. Hence they are called phyllidia (fig. 4). These organs 

may be raised on a short stalk, 
their cavity subdivided into loculi, 
and provided in some cases with 
hooks. A peculiar modification 
of tills type of scolex occurs in the 
Echinobothridae, in which the axial 
part of the organ (the rostellum) 

IS elongated and provided with 
several rows of hooks, whilst the 
phyllidia have partially fused. ^ 
This elaborate type of scolex' 
appears to be an adaptation to 
grasp the spiral intestinal valve of 
sharlcs and rays. But perhaps the 
most elaborate scolex is that of 
the Tetrarhyncha (fig. 5), which 
>iG. 4.— Scolex of Calyptoho- also parasitic in Selachians. 
thrium viggii from the Tor- The four suckers are here united 
peilo, magnified to show the to form two pairs or fused into 
four “ phyllidia,** each of ' a single pair. Internal to the 
which has a sucker. (From suckers are the four complex 
Braun, in Bronn’s Klassen u. hooked proboscides. Each con- 
Ordnungen d. Thierrcichs, by sists of an eversible hollow tentacle ! 
permission of C. S. Winter’sche provided with booklets and capable I 
Verlagshandlung). of introversion within a mem- 

branous sheath filled with fluid. 
The sheath terminates in an elongated muscular bulb. The muscles | 
are arranged in ten or more layers, and are transversely striated, j 
Tliese complex organs have apparently arisen by the increase in | 
depth and differentiation of an accessory sucker such as is borne 
on the phyllidia of the former group. Lastly, the scolex of the 
more familiar Taeniidae (Tetracotylea) carries a rostellum en- 
circled with hooks and four cup-shaped suckers the margins of 
■which do not project beyond the surface of the body. It seems 
jirobablc that these suckers are not the true “ bothria " but are 
developed from accessory suckers, the bases of which have dis- 
appeared almost completely. In one genus {Polypocephalus) the 
place of a rostellum is taken by a crown of retractile tentacles. 
This order is almost exclusively parasitic in warm-blooded animals. 

The extraordinary variety of form and complication of structure 
exhibited by the appendages of the scolex are adaptations to fix 




Fir,. $.^Tetrarhynchus. A, general view of the worm ; x 4. B, 
head showing the suckers, proboscides and excretory canals ; 
X 25. C, portion of a proboscis showing the two forms of 
hooks ; highly magnified. (All from Pintner.) 


out. In special cases, however, a proglottis may be detached 
before attaining full wowth, and with its generative organs in an 
imperfectly developed condition. The minute T aenia (Davainca) 
proglottina (*5 to i mm. in length) from the common fowl detaches 
its four or five segments into the intestine, where they attain a 
length of 2 mm., and a breadth of 125 ; that is, more than twice 
the size of the parent. The Cestodes of Elasmobranch fish offer 
more convincing examples of independent growth of the pro- 
glottides, for these are often set free with only the male organs 
developed, and each attains twice the size of the parental strobila. 

The form of the proglottides is most generally a rhombic or 
trapezoidal figure. The hinder border is often drawn out into 
mobile processes and hollowed out around the insertion of the next 



Fig. 6 . — Diagram of a transverse section through the body-wall of 
a young Ligttla, illustrating the microscopic structure of tape- 
worms. a, cuticle ; fi, basal membrane ; c, outer circular 
muscles ; d, epidermal cells depressed below the surface usually 
occupied by them in other animals ; e, gland cell ; /, flame- 
cell” (the reference line stops a little short) ; g, outer longitii 
dinal muscles ; h, a calcareous corpuscle ; i, dorso-ventral 
muscles ; a ” parenchyma ” cell (probably nervous) ; k. nerve- 
plexus ; /, excretory vessel giving off capillaries ending in flame- 
cells ; m, a sense-cell ; m, a muscle-cell ; o, ending of the same ; 
/, ending of sense-cell ; opening of gland-cell ; r, superficial 
cuticle. (From Lankester’s Treatise on Zoology, part iv.) 


tho worm and to resist the peristaltic action of the intestine in 
which it lives, and are not connected directly with the absorption 
of food. 

Proglottides. segments into which the body is divided 
vary considerably in number, size and form. Taenia echinococcus 
has only three, Echit}ohothrium four, Bothriotephalus three thousand. 
In every species the segments develop from the scolex distally and 
increase in size with the maturation of tho contained female genital 
organs. When this is reached, growth of the proglottides ceases. 
As a general rule the ripe proglottides axe detached in chains and 
replaced by others which in their turn become detached, the process 
being repeated for a year or so until the worm weakens and is cast 


segment. At this neck-like zone the muscles are absent, and across 
it falls the line of fracture when the proglottis separates from its 
fellows. 

Structure. — The anatomy of the Ccstoda differs in only two or 
three important features from that of Trematodes. In both classes 
the body is encased by a thick non-cellular cuticle, the deepest layer 
of which — the subcuticle or basal membrane (fig. 6 h ) — is perforated 
by the branched free ends of the isolated epidermal cells, which have 
sunk into the body,, and by the endings of gland-cells and nerve- 
cells (fig. 6). The mass of the body consists of richly branched 
stellate cells — the mesenchyma — and imbedded in tim plasmic 
tissue are the nervous, excretory, muscular and generative organs. 
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The excretory organs consist of flame-cells richly convoluted canali 
cull, and a pair of longituflinal canaU leading to the exterior by one 
or more pores The mtisclcs are composed of outer circular and 
inner longitudinal lasers md of branched dorso ventral fibres 
The generative organs arc of the complex hermaphroditic ty|>e 
described in Trematoda {q v ) In these broad anatomical features 
both classes agree But i\hilst m Trematorla a digestive sac is 
invariably present except m the sporocyst larval stage the Cestodes 
possess no trace of this organ at any stage of their dev^elopment 
They obtain food entireh b\ osmosis through the striated cuticle 
and this food consists not of blood as in flukes but of chyle by 
w hich they are bathed m their favourite site the small intestine 
Ihe second point of difference between tapeworms and Tre- 
matodes hes in the absence of a dtliniteh tlemonstrable “ brain ” 
The concentration of ncr\ons initttr and ganglionic substance at 
the oral end of Trematodes is c(}uivalent to the “ brain ' of the 
Plananans, but the similar thickening in the scolcx of Cestodes is 
In no means so certamh to be called by tli it name It appears to 
be primarily related to the organs of attachment and to have attained 
greater elaboration than the rest of the nervous system because 
t^Iic proximal end is the most specialized and most stimulated 
portion of the worm Those Cestodes which possess no very distinct 
org in of attachment (such for example, as Gyrocotvle) h ive no 
distinct ginglionic thickemng more pronounced at one end of the 
body than at the other , and as these are forms w hich have retained 
more pnmitive features than the rest, and show closer affinity to 
the Irematocles, it seems highly probable that the complicated 
nervous thickening found in the scolex and often compared with 
the “ brain " of other Platyelmia, is a structure sut generis developed 
w ithin the limits of the subi^lass In the opinion of several zoologists 
It in irks the tail-end and not the head-en<f of the worm 

The ♦bird important contrast in structural features has also 
been acquired by the Cestoda Merozoa, namely, the repetition of 
certiin or^. ins in a metameric fashion The Monozoa are unseg- 
inented the LtgtUtda have segmented gonads and gonoporcs 
without any trace of somatic metamenzation except seconrlary 
excretory ixires in addition to the usual terminal one , the rem lin- 
ing (.estodis are unisegmental only in their larval stage and all of 
them show in their later stages reiietition of the reproductive organs 
and of the musculature In addition some show duplication of 
tlie gonids an<l of their ducts so that we find both transverse a ml 
longitudinal repetition of these organs, without corresponding 
iiuiltipli' atjon of the nervous ganglia mesenchyma or excretory 
openiiu 

The last structural peculianty of the group is the absence of the 
functions of regulation and reparation which are so highly developed 
in the more primitive Planarians This statement is quite consistent 
with the continuous production of new segments at the neck of tht 
scolex for such a process is analogous to the development of the 
segments in a Chaetopod which is a perfectly distinct phenomenon 
from tlie regeneration of new segments to supply the place of i 
head or tail end or some othtr portion tliat has been lesiontil Tin 
rtpHctmtnt of detached mature proglottides at the distal end of 
tlie ( estotle body by others is not regeneration, for the replacing 
s-t has alreuly developed and in certain cases they can compktt 
their development quite independently after being detached from 
tlie parent More convincing evidence of the absence of triu 
generation however is the argument from malformation and the 
phenomenon known as ‘ pseudo-scolex " It^has long bten known 
tint proglottides of the same species often exhibit sporadic mal- 
formation from the normal shape, and the evidence goes to shfiw 
th it the variation was due to arrested growth or some unusual 
stress or pressure which, acting uixin the young strobila, produced 
a deformation, 3nd that the proglottides so affected could not regain 
their normal form The power of reparation so conspicuous a 
feature of Turbellanans, is slight or absent in Cestodes Moreover, 
injury to the scolex or amputation of that organ reveals the con- 
comitant absence of a regulative mechanism such as tliat which 
generally controls the form and fitness of regenerated organs In 
such an event, a Cestotle cannot replace the injured or severed 
portion The first tw o or three proglottides merely become deformed 
and produce an appearance known as the pseudo-scolex The 
absence of these functions of regent ration and of regulation affords, 
therefore, corroliorative evidence of the highly specialized nature 
of the Cestode organization 

Reproduction — The reproductive organs arc usually repeated in 
each proglottis, and m some familus two complete sets of such 
organs occur in each segment , m a few cases parts only of the 
system arc duplicated The structure of these organs is seen in 
J gs ^ 6 and 7 and, as we have said, agrees closely with that of 
Irematodes The chief difference lietwceii the reproductive organs 
of the two classes is the presence in Cestodes of a separate vagina 
ind utenis each of whicn opens in some families to the extenor 
b> an inde})cndent jiore The vagina of Cestocles is undoubtedly 
comparable with the so-called “ uterus '* of Trematodes, but the 
nature of the < estotle uteins is not so clear It has been compared 
w ith the canal of Laurer of Trematodes (the vitello-intestinal duct 
of the ectoparasitic flukes) but if we take the more pnmitive 
Cestodes, and especially Amphthna, into consideration we find that 


they possess, in adchtion to the uterus, an anterior vagina (usualh 
present in Cestodes) and a posterior one Ihis last tube is probabli 
the homologue of Laurer's canal (Goto, 8) The single anterior 
vagina is then comparable with the similarly named duct of ecto- 
parasitic Irematodes in which group it is either single or double 
The accompanying figure will assist this description 

Life-histones — The life-history of Cestodes consists of larval and 
adult stages which are usually passed through in different hosts 
The egg gives nse in the uterus to a six-hooked embryo, which 
reaches the first host in a variety of ways It may hatch out as a 
ciliated organism (hg f? D) capable of living freely m water for at 
least a week (Bothnocephalus) which then if eaten by a stickleback 
throws off its ciliated envelope, and creeps by the aid of the hooks 
through the intestinal wall into the borly cavity of the fish Here 
it develops into a larval or rather an adolescent form In other 
cases the infection of the first host is brought about by the ingestion 









hio 7 — Diagrammatic projections to exhibit the lelations of tlit 
female gemtal ducts in Trematodes with those in Cestodt s Ain 
endoparasitic Trematodes (Malacotylea) B, m ectop irasitic 
Irematodes (Hcterocotylea) C in Cestoda (The ovary (r/) 
1< ads into {bb) the oviduct, which is joined at (^) by tht duct of 
the yolk-glands (h h Y) In B it is also joined by a paired 
vagina Jt, k, and by the “ vitello-intestinil duct ” (Laurer s 
canal /) In the Cestodes the vagin i is present {V) the can il 
of Laurer (/ C) is now vestigial (present in Caryophyllcuus as 
the postenor vagina) The uterus ( \ in figure C ) begins in 
'll! cases at the shell gland {c d) and may exhibit a swelling 
(/? S) for the retention of the spermatozoa ti are sections of 
the intestine ( \ and B from Lankestcr's Treatise on Zoology, 
part IV C original ) 

of proglottides or of eggs wluch arc disseminated along with tlw 
faeces of the final host and subsequently eaten liy herbiyorous 
or omnivorous mammals insects, worms molluscs or fish Man 
himself, as well as other mammals is the intermediate host of tlu 
dangerous parasite. Taenia echinococcus, in countries where cleinh 
ness IS neglected , the pig is the host of Taema sohum and othi r 
cases may be seen from the table at the end of this article Tht 
transition of the larva from the intermediate to the final host is 
accomplished by the habits of carnivorous animals The Elasmo 
branchs swallow infected molluscs or fish , pike and trout devour 
smaller fry , binls pick up stickleliacks insects and worms which 
contain Cestode larvai , and man lays himself open to infection by 
eating the uncooked or partially prepared flesh of many animals 
The pccuhar feature of the larval history of Cestodes is the tic 
velopment in most cases of a evst or hydatid on the inner wall of 
which the scolex is formed by invagination The cyst is filled with 
a toxic fluid and may bud off new or daughter scoheevS In this 
way bladders as large as an orange and containing secondary bladders 
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e ith with a scolex, may arise from a single embryo. We liave, 
in fact, a form of larval multiplication that recalls the development 
ol (ligenetic Trematodes. 

The eggs of Cestodes consist of oval or spherical shells in. 



u 


Fig. 8. — Botlmocephalidae, A, a segment of Dothriocephalus latus, 
showing the generative organs from tlie ventral surface ; tx.. 
excretory vessels ; c., cirrus ; c.p,, cirrus pouch ; v.d., vas 
deferens ; v,o., vaginal opening ; v., vagina ; sh.g., shell-gland ; 
od., oviduct; &z}„ ovary; y.g„ yolk-gland; y.d., its duct; ut,, 
uterus ; u.o,, uterine opening ; the testes arc not visible from 
this ‘•idc ; x 23 (from Sommer and Landois). B, C, marginal and 
Intend views 01 the anterior part of B. curdatus, showing the 
bothria ; x 5 (from Leuckart), D, ciliated embryo of B. latus ; 

X (yo (from Leuckart). 

diameter), containing a fertilized ovum surrounded usually by 
many yolk-cells. The shell is thick, and operculate in some forms ; 
thin, and provided with filaments, in others ; in the latter cases it 
may contain only a few yolk-granulcs suspended in an albumeu-like 
substnner. I'he development of the six-hooked embryo or “ oncho- 



.a middle layer of cells, and a central spherical hexacanth body 
closely enveloped by the middle coat. In a few genera the place 
of the chitinoid coat is taken by a ciliary investment and in most 
families the structure of the layers is characteristic. 

Arrived in the intestine of the intermediate host, the hooked 
embryo is set free and works its way to some distant site. Here 
it undergoes a change into a cystic or “ metacestode ” state. A 
cavity appears in its centre and it acquires a pyriform shape. The 
thicker p^ion develops a terminal muscular rostellum and two or 
four suckers, the thinner end ('‘tail”) is vesicular, more or less 
elongated, and contains the six embryonic hooks. By a process of 
infolding, the thicker end is partially invaginated, the middle portion 
or '* hind-body ** and the organism may now present a superficial 
likeness to a cercaria. An excretory system develops, opening at 



Fig, 10. — The development of a Cestode from a cysticercus (bladder- 
worm or hydatid). A, the six-hooked embryo. B, portion of 
the bladder (hind-body and tail), showing the invaginated por- 
tion (scolex) and traces of the excretory system. C, further 
stage in the development of the scolex. D, the entire bladder- 
worm with scolex everted (tlrawn from Cysticercus pisiformis, 
common in the rabbit) : a, scolex ; b, fore-body ; c, nind-bodv 
and tail. E, F, result of digestion of cysticercus in the stomach 
of the dog. G show^s formation of proglottides. (From Lan- 
kester's Treatise an Zoology, part iv.) 


Fici, Q. — Development of Taenia (from Leuckart). A, Cvsticercus 
bwis in beef ; nat. size. B, invaginated head of a Cysticercus 
before the formation of the suckers ; x 25. C, invaginated 
head of Cysticercus cellulosae, showing the bent neck and recep- 
tacle y ; x 30. D, stages in the development of the broo<l- 
cai^-.iiles in Echinococcus : a, the thickening of the parenchyma 
of the bladder ; b, subsequent formation of a cavity in it ; 
c, (If velopment of the suckers ; d, a capsule with one heatl 
inverted into its cavity ; e, a capsule with two heads ; x 90. 

sphere ” takes place in the ntems. The ovum first divides into 
(rt) a granular cell, and (/>) a cell full of refringent spherules. The 
former divides into (c) small cells or micromeres, and {a) large cells 
or niegameres. (c) forms the bO(W of the embryo. (^) and (<0 
enclose it and form a covering. The embryo undergoes differen- 
tiation into an outer layer of cells that produce a chitinoid coat. 


the base of the tail ; nervous and muscular systems arise ; and 
finally the rostellum and suckers become completely enclosed in the 
sac formed by the lateral extension of the “ hind -body." When 
swallowed by the final host such a " cysticercoid " larva evaginates 
its scolex, throws off its hooketl vesicular tail, and begins to bud off 
proglottides at its free end (fig. 10). 

Such is the general history of Cestodes whose intermediate host 
is an Invertebrate. In most other cases the tail is not distinguish- 
able, and the body of the larva is separable only into a scolex in- 
vagiaated with a bladder (t= hind-body and tail). This form of 
larva is know n as a cysticercus. In some genera a ” urocyst ** is 
formed, the tail of which gives rise to a new cyst and a fresh scolex. 

The most remarkable feature of this cystic development is tlv‘ 
formation in many genera of several internal buds writhin a comraon 
cyst, each of whicn forms an independent inverted scolex {Coenunts. 
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Pnhttrcus ) , or these internal vesicles may bud ofl a large number of 
scoiices on their external surface {Staphvlocystis) 

Morphology of thr Cestode^ —With regard to the vexed ques- 
tions of the morphological nature and of the atlinities of the 
Cestodes divergent views are still held One view the monozoic 
regards the whole development as a prolonged metamorphosis , 
mother, the poly zoic view considers that not only is the Cestode 
1 colony the proglottides being produced asexually but that the 
scolex which buds off these inclividuab is itself a bud produced by 
the spherical embryo or onchosphere On this view, therefore at 
least two osexu il generations (embryo and scolex) alternate with 
a sexual one (i>roglottides) , and in the case of Siaphylocysits the 
c\bt contains two asexually produced generations so that in such 
forms three stages (embrvo pnoiary scolex-buds secondary scoliccs) 
intervene between the proglottis of a Cestode and thit of its off 
spring The polyzoic view is ably championed by Braun (2) and (^) 
The more valuable point of view is un<loubtedly the monozoic 
one In accordance with this we can regard the development as 
an adaptive one and the scolex as mvaginated for protective 



comparable to the fore-bod y of a cysticercus (From Lankestcr’s 
Treatise on Zoology^ part iv ) 

purposes inside the cyst, uhich is itself an organ comparable to an 
amnion On this view, multiple scoiices are, therefore, not buds, 
but an example of the unlocahzed orgamzation of the embryo 
such as occurs in other groups of animals, and is demonstrated by 
expenment The evolution of the cysticercoid, cysticercus and 
other forms of larvae is a varied adaptive phenomenon With 
regard to the adult worm we have to remember that its two ex- 
tremities, scolex and terminal proglottis are different from the 
intervening region The terminal or first-formed proglottis is 
stenle ana contains the primitive and (except m a few genera) the 
only excretory pore The excretory tubes, the nervous system 
and the parenchyma and integument are continuous from one 
end of the worm to the other The repetition of the genitalia is 
the real mark of the Cestodes and we can trace the independence 
of the somatic from the gonidial metamensm in such forms as 
Triaenophorus and others In fact the whole history of the 
PLatyelmia is marked by a great specialization of the reproductive 
evolutionary history accompaniea by a simple somatic line of 
evolution We therefore regard the bodv of a Cestode as a single 
organism within which the gonads have become segmented and 
segmentation of the body as a secondary phenomenon issociAted 


with diffuse osmotic feeding in the narrow intestinal cnnal The 
ongin of the repdition of the gonads has vtt to be investigated 

the Effects of Cestode ^ on their Hosts (Shipley and Feimsides [4] ) — 

I By their presence This depends largely on the station adopted 
by the parasite Cysticercus c-ellulosae may be comparatively 
innocuous in a muscle or subcutaneous tissue, but most Imrtlul 
in the e>c or brain Of all parasites the one which by its mere 
presence is the most dangerous is the larva of Taenta echinococcus 
Its bulk alone (equal to that of an orange) causes senous disturb- 
ances and its choice of the hver, kidneys, lungs, cranial cavity 
anti other deep-seated recesses, gives nse to profound alterations 

2 By their migrations The migration of the Cestode-larv le 
through the walls of the intestine into the blood of their ho t is 
the cause of grave disturbances, due largely to the perforation ol 
the tissues inflammation of the vessels and peritoneum, and othtr 
effects of these immigrants 

3 By feeding tn their host The loss of nutrient fluid caused by 
the presence of intestinal Cestodes is probably slight, indeed the 
sharper appetite that accompanies their presence may lie the me ms 
of fully compensating for it The tapeworm, Taenia saginala, 
tlirows off eleven proglottides a day during its mature stage and if 
this rate of increase were maintained for a year the total weigiit 
of its progeny would be about 5i;o grammes The broad worm, 
Dibothrioeephalus latus, is similarly estimated to discharge 15 to 
20 metres of proglottides, weighing 140 grammes Ihe loss of 
substance represented by this growtl\ is probably only of senous 
account when the host is a young growing animal that needs all 
available nourishment 

4 By producing Toxins It is generally admittecl th it Ctstodts 
both adult and larval contain toxins of grt it virulent e though 
in whit way and in what organs these substances are produced 
IS uncertain Injection of the fliiid-extr xct of such w'orms into the 
blood or coelom of their host causes grave disturbance Thus 
r chinococci contains a leucomame which sets up in iirtie iria 

( ystuercus tenuicolhs occasions inaemia and tlealh if injected into 
rabbits , and the cystic fluid of the common Coemirits scriahs is 
said to be used by Kirghizes to poison wolves But the evuh nt c 
in favour of the view that tapeworms normally excrete toxin into 
the bodv of their host in such amount as to occasion disease is 
not generill> accepted as conclusive This evidence is however 

strengthened by the results of recent work on changes in the blood 
of patients snffenng from helminthiasis ihe otciirnnce of the 
broad tapeworm in man is often associated with anaemii of a most 
severe type The coloured constituents of the blood are mo^t 
affected New elements appear in addition to degcneidtive changes 
in the normal red corpuscles Large nucleated red blcxxl ctlls 
make their appearance Ihc white blood-cells or leucocytis 
undergo other ehing(.s In hydatid disease there is as a ruh a 
marked increase m the number of those white corpuscles whi* h 
possess a specially staining affinity with the dye ePsin, and ire 
therefore known as eosinophile cells ihis change, w^nch is calUd 
eosinophilia, indicates the production of a noxious substance in 
the blood The fact of this increased leucocytic activity during 
the eirly stages or the whole course of infection by Cestodes is 
mthrect proof that these parasites do normally discharge to\ie 
substances into their liosts 

Classification of the Cestoda Merozoa 

Order I — Dihothndiata Scolex with two * bothna ” or modi 
hcation thereof usually devoid of hooks Male and female copii 
latory tlucts open by a common pore Uterine pore present iJiL 
majority parasitic m fish Selected forms Dibothrioeephalus tutus 
in man , Russia Switzerland southern France North Amenc i 
Ltgula unsegmented externally occurs in birds Schistocephalus 
becomes fully segmented in Gasterosteus and mature in aquatic birds 
(ducks, &c ) Triaenophorus, indistinctly segmented, occurs in the 
pike 

Order II — Tctraphyllidea (Tetrabothndiata) Scolex with four 
outgrowths forming organs of adhesion and probably also of loco- 
motion Uterine pore absent Almost exclusively parasitic in 
the intestine of Elasmobranch fish The mctaccstodc-larva ex curs 
free m the intestine of fish Ccplialopods and crabs and is Icnown 
as Scolex polymorphus 

Order III — Diphyllidea Scolex with a long head-stalk armed 
with several rows of booklets A rostellum and four phylhdi i 
united to form a pair Few proglottides are developed beketed 
form Echinobothnum affine in the intestine of Elasmobranchs It 
occurs immature in the gastropod Nassa 

Order IV — Tetrarhyncha (Trypanorhyncha) Scolex with four 
complex eversible proboscides The adults occur in Elasmobranch 
fish, the metacestode encysted in Teleosts 

Order V — Tetracotylea (Taeniidac) Scolex with four sucker*' 
rarely hooked and with a rostellum Mostly parasitic in homoio 
thermic (warm-blooded) vertebrates Selected forms 1 arm a solium 
intestine of man (fig 3, C) T saginata (hg 3) without hookkts 
on the rostellum , intestine of man T murina in the rat and 
mouse, the adult in the lumen of the intestine the larvae 111 th< 
villi This species therefore undergoes no change of host Cysto- 
taenia coenurus intestine of dog and wolf, larva (a coenurus, fig 11) 
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in thr brain of sheep allied forms occur mature in the dog and 
larval in the rabbit Lchmococctfer echtnocouus, a minute form 
witli only three to five proglottides in dog wolf lackal Larval 
^ multilocular sac (ijg ii B) with many sconces, found in 
min iiiigiilateH carnivores rodents and monkeys 


I able of Cestodts found in Man 


Species 


I arva 


InteimediUc Host 


I Dibothfioctphalus latus {\ ) 

I 

I Ihbothrtocephaliis cordatus 
(Leuck ) 

Oiplogonoporns gyandis 
' (Blanch ) 

I Ihpyhdium camnum (L ) 


Hvmenolepiit diminnata 
(Bud ) 


Pk roccrcoid 
Unknown 


Cysticercoid 


Cysticerciis 


H na ui ( V SilI) ) 


C ysticorcus 


Drrpaindotaenta lanaolata 
(Blo( h) 

Davatn n wada'^ascan 
(Dav ) 

Davaznta (^) astatua 
Tacnui solium (L ) 

r sa^niata 

r afneana (v Lin'*t ) 
r conftisa (Ward) 

7 echinonKiUS {y Sieb ) 


f hnminis (v Linst ) 


C ysticercoid 
Unknoxs n 


Cvsticcrcus ulln 
losae 

Cvstirenus hovts 

Unknown 

Lchtnococi us 
vcterinorum 
r multiloLularis 
Unknown 


Pike perch trout i 
&c I 


Trichodectes cams 
Pulex serraitci^ps 
P imtans 
4 sopta far- 
malts 
Amsolabts 
annulipes 
Actsspinosa 
Seamus 
stnatus ^ 

Insects and myria- 
pods 

Cm lops Diaptomits 


Insecta, 


Siis scrofa 
Bos taimis 

^fan and domestic 

Cell tie sheep pig 


Dtbothrtocephalus latus is not generally found except in districts 
bordering the Baltic Sea, the districts round the Franco-Swiss 
lakes and Japan In St Petersburg 15 per cent of the in- 
habitants are said to be affected Ihe eggs are free in fresh- 
water lakes and rivers, where they enter the bodies of pike, 
turbot and other fishes, and are thus eaten by man 

In many instances the existence of a tapeworm may not cause 
any inconvenience to its host, and its presence may be only m uk 
known by the presence of the proglottides or mature segments m 
the stools In the Taenia solium it takes 3 to 3^ months from th« 
time of ingestion of the embryo to the passage of the matured 
segments but in the Taenia saginatd the time is only about 60 da\ s 
The segments of the T aenia solium are usually given off in chains 
those of the / aenta saginata singly In a numl:>er of cases there aie 
colicky ptuns m the abdomen with diarrhoea or constipation and 
more or less anaemia, while the Dtbothrtocephalus latus is capable of 
producing a profound and severe anaemia closely resembling perm 
Clous anaemia^ The knowledge of the presence of the pai ssit*. 
adversely affects nervous people and ma> lead to mental depression 
and hypochondna Nervous phenomena such as chorea and ( pileptic 
seizures, have been attnbuted to the presence of the tapeworm 
The prophylaxis is impiortant in order to limit the spread oi the 
parasites \11 segments passed should be burnt, and they shouUl 
never be tlirown where the embrvos may become scattered \tten 
turn should be paid to the careful cooking of meat, so that anv pansitt 
present should be killetl h ffjcient inspection of meat in the abat- 
toirs should eliminate a large proportion of the diseased animals 
In the treatment of a case where the parasite is alreatl> present 
for two davs previous to the employment of a vermifuge a light tliet 
should be given and the bowels moved by a purgative For twtUr 
hour'> previously to its administration no food should be given in 
onler that the intestinal tract should be empty so as to expose the 
tapeworm to the full action of the drug The vermifuge is given 
in the early morning, and should consist of the hquid extract of 
feliv mas male fern, one drachm in emulsion or in capsules to be 
followed in half an hour by a calomel purgative Caustor-oil should 
not lie used as a purgative Pome^nate root, or, better the 
sulphate of pelletienne in dose of 5 grams with an equal qnantit\ 
of tannic acid may be used to replace the male fern In from 5;o to 
So pel cent of cases the entire tapeworm is expelled T he liea ’ 
must be carefully searched for by the physician as should it t il to 
lie brought away the parasite continues to grow, and within a few 
months the segments again liegin to appear 


Liilk URL — (i) Leuckart The Parasitis of Man (Edinburgh 
iS8f)) (2) Braun The 4 ntmal Parasites of Man (London igoo) 
(3) Id , Cestodes m Braun s Klassen u Ordnungt-n d Thurrctchs 
vol 11 (11^94) , (4) Shipley and Fearnsides " FfTects of Parasites ** 
fourn Feonomte Biology vol 1 No 2, 19(16 (s) B Benham in 

Laiiktstcrs Treatise on Zoology part iv igoi (6) \ E Shipley 
\nd J Homell Cevlon Pearl Oyster Report Loncion The Royal 
Society jpart 11 p 77 part iii p 49 part v p 4^ 19 ^ 3^7 (7) 

\V B Spencer Gyrocotyle = Amphiptyches ” Trans Roy Soc 
Victoria vol 1 (1889), (8) S Goto " Homology of Gcmtal Ducts ” 
Centralbl f Dact u Parasitenkunde, vol 14 (1893) p 797 , (9) 
Mrazek " Archigetcs " Vcrhandl d bohm A had Set (Prague 
1897) Full references to further literature will be found m Braun's 
work . (F W Ga ) 

Medicine -For practical purposes we have only three varie- 
ties of tapeworms to deal with as inhabitants of the human 
alimcntarv canal Taenia saginata, the beef tapeworm , 
Taenia solium, the pork tapeworm , and Dtbolhnocephalus 
latus, the fish tapeworm The first of these is prevalent in 
countries where much and imperfectly cooked beef is eaten, 
and where cattle in their turn are exposed to the infection of 
th( tapeworm ova Comparatively uncommon in Western 
Europe, the Taenia saginata is common in Fastem Europe 
As 'a and South America It is calculated that in the North- 
West Provinces of India 5 per cent of the cattle are affected 
with cysticerci owing to the filthy habits of the people Measly 
beef (that infected with tht Cysticercu^ bovis) is easily recognized 
In Berlin the proportion of cattle said to be found infected on 
inspection in 1893 was i m 672 Cold storage for a period of 
over three weeks is said to kill the cysticercus 

The tapeworm most frequently found in man in Western 
Europe is the Taenta solium, which is constant wherever pork 
IS consumed, and is more common in parts where raw or im- 
perfectly cooked pork is eaten In North Germany the mature 
tapeworm was found on post-mortem examination once in every 
20O bodies examined, while its embryo, the Cysticercus cellulosae, 
was found in i in every 76 bodies In France, Great Britain 
and the United States the prevalence is not so great The 


TAPIOCA (a native Brazilian word), a farinaceous food sub- 
stance prepared from cassava starch, the product of the large 
tuberous roots of the cassava or manioc plant (sec Cassava) 
Cassava starch, separated from the fibrous and nitrogenous 
constituents of the roots, is spread, while in a moist condition, 
upon iron plates, and with constant stirring exposed to such 
heat as causes a partial rupture of the starch granules, which 
agglomerate into irregular pellets, becoming hard and trans- 
lucent when cooled In this condition the starch forms the 
tapioca of commerce, a light, pleasant and digestible food, 
much used m puddings and as a thickener for soups 

TAPIR, anv existing reprevsentative of the perisscxlact) le 
section of ungulate mammals with five front and three hind 
toes, and no horn lapirs are an ancient group with manv of 
the original characters of the primitive Ungulates of the Ohgocene 
period, and have undergone but little change since the Miocene 
On the fore-feet the four toes correspond to the second, third, 
fourth and fifth fingers of the human hand Ihe toes are 
enclosed in hoofs, and the under surface of the foot rests on a 
large pad Tapirs are massively built, with short stout Imibs 
elongated head, and the nose and upper lip produced to form 
a short flexible trunk 

The five existing species may be grouped into two sections, 
the distinctive characters of which are only recognizable in the 
skull (A) With a great anterior prolongation of the ossihca- 
tion of the nasal partition, extending m tlie adult far bc\ond 
the nasal bones, and supported and embraced at the base b> 
ascendmg plates from the upper jaw, forming the genus or 
sub-genus Tapirella lo this division belong two species, 
both from Central America, Taptrus batrdt and T dowt Ihe 
former is found m Mexico, Honduras, Nicaragua, Costa Raca 
and Panama , the latter m Guatemala, Nicaragua and Costa 
Rica (B) With the bony partitam not extending farther 
forward than the nasal bones (Taptrus proper) This includes 
three species, T. tndteus, the largest of tlie genus, from the 
Malay Peninsula (as far north as Tavoy and Mergui), Sumatra 
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and Borneo, distinguished by its peculiar coloration, the head, 
neck, fore and hind limbs being glossy l)lack, and the inter- 
mediate part of the body white, the height at the shoulder 
from 3 ft. to 3 ft. 6 ins., and 4 ins. higher at the rump ; 2 \ 
terrestrisy the common tapir of the forests and lowlands of 
Brazil and Paraguay ; and T, roulini, the Pinchaque tapir of 
the high regions of the Andes. All the American species are 
of a nearly uniform dark brown or blackish colour when adult ; 
but it is a curious circumstance that when >'oung (and in this 
the Malay species conforms with the others) they arc con- 
spicuously marked with spots and longitudinal stripes of white 
or fawn colour on a darker ground. 

In habits all tapirs appear to be very similar. They are 
solitary, nocturnal, shy and inoffensive, chiefly frequenting 
the depths of shady forests and the neighbourhood of water, 
to wliich they frequently resort for the purpose of bathing, 
and in which they often take refuge when pursued. They feed 
on various vegetable substances, as shoots of trees and bushes, 



Vmericaii Tapir {Taptrus}. 

buds and leaves, and are hunted by the natives of the lands 
in which they live for the sake of their hides and flesh. 

I'he singular fact of the existence of animals so closely allied 
as the Malayan and the American tapirs in such distant regions 
of the earth and in no intervening places is accounted for b\' 
the geological history of the race, for the tapirs once had a very 
wide distribution. There is no proof of their having lived in 
the Oligocene epoch, but in deposits of Miocene and Pliocene 
date remains undistinguishable generically and perhaps speci- 
fically from the modem tapirs (though named T. priscus, 
T. arvernensis j &c.) have been found in France, Germany and 
in the Red Crag of Suffolk. Tapirs appear, however, to have 
become extinct in Europe before tlie Pleistocene period, as 
none of their bones or teeth have been found in any of the 
caves or alluvial deposits in which those of elephants, rhino- 
ceroses and hippopotamuses occur in abundance ; but in 
other regions their distribution at this age was far wider than at 
present, as they are known to have extended eastward to 
China {T. sinensis) and westwards over the greater part of the 
southern United States of America, from .South Carolina to 
California. Thus there is no difficulty in tracing the common 
origin in the Miocene tapirs of Europe of the now widely 
separated American and Asiatic species. It is, moreover, 
interesting to observe how slight an amount of v^ariation has 
taken place in forms i.solated during such an enormous time. 
See Perissodactyla. (W. H. F. ; R. L.*) 

TAPTI, a river of we.stem India. It ri.ses in ifetul district 
of the Central Provinces, flows between two spurs of the Satpura 
Hills, across the plateau of Khandesh, and thence through the 
plain of Surat to the sea. It has a total length of 450 m. and 
drains an area of 30,000 sq. m. For the last 32 m. of its course 


it is a tidal river, but is only navigable by vessels of small 
tonnage ; and the port of Swally at its mouth, famous in Anglo* 
Portugue.se history, is now deserted, owing to silting at the 
outflow of the river. The waters of the Tapti are nowhere 
used for irrigation. 

TAR, a product of the destructive distillation of organic sub* 
stances. It is a highly complex material, varying in its com- 
position according to the nature of the body from which it is 
distilled,-- different products, moreover, being obtained ac- 
cording to the temperature at which the process of distillation 
is carried on. As commercial products lliere are two principal 
classes of tar in use — (i) wood tar, the pnKluct of the special 
distillation of several varieties of wood, and (2) coal tar {q.v), 
which is primarily a by-product of the distillation of coal during 
the manufacture of gas for illuminating purposes. These tars 
are intimately related to bitumen, asphalt, mineral pitch and 
petroleum. 

Wood Tar. — Wood tar, known also as Stockholm and as 
Archangel tar, is principally pre|)ared in the great pine forests 
of central and northern Russia, Finland and Sweden. 'I'he 
material chiefly employed is the resinous stools and roots 
of the Scotch fir (Pinus sylvesiris) and the Siberian larch (Larix 
sibirica), with other less common fir-tree roots. A large 
amount of tar is also prepared from the roots of the sw'amp 
pine (P. australis) in North and South Carolina, Georgia and 
Alabama, in the United States. In the distillation of wood a 
series of products, including gas, tar, pyroligneous acid, acetone, 
wood spirit (see Methyl Alcohol) and charcoal may be ob- 
tained, and any of these may be the primary object of the 
operation. 

The carbonization of wood can be etfccbd in two way-' : (i) by 
stacking and firing as in the manufacture of charcoal : tliis rnethotl 
is very wasteful as it is imy)ossible to recover the Naluablc by- 
products ; and (2) by distilling from retorts, ovens or kilns (after 
the manner of coke production from coal) ; this method is more 
economical as it leads to tlic isolation of all the by-jiroducts. The 
retorts may be horizontal or vertical and the licjiting effected by 
any available fuel, or by the inflaminalde gases and less v'aluable 
grades of tar obtained in previous operntions. 'I'tie condensing 
plant is also of variable design ; a common jiatlern consists of a 
connected series of slightly inclined copper pipes contained in a 
rectangular tank of water (sec ('oal Tah). After settling the 
distillate separates into three layers : the lowest consists chiefly 
of tar and creosote oils wdth a little acetic acid ; the middle layer 
consists of water, containing pyroligneous acid, wood spirit, acetone 
with a little tarry matter ; whilst the upper consists of light hydro- 
carbons. The tarry layer is run off by means of a cock near the 
base of the tank, and is then distilled from retorts resembling coal 
tar stills. At first, lictwcen 1 10° and 120° C., water and acetic acid 
comes over; then, between 120^-230° C., the heavy or creosote oils ; 
the residue in the still is wood pitch, which finds application in 
making briquettes, artificial asplialts, certain varnishes, dc. The 
crude tar ami pitch arc also largely used as protective coatings lor 
woodwork exposed to atmospheric conditions. The heavy oils on 
further fractional distillation yield more acetic acid, ami then mix- 
tures of carbolic acid, creosols, A'C. 

Wood tar is a semi-fluid sul«tance, of a dark brown or black 
colour, with a strong pungent odour and a sharp taste. Owing to 
the presence of acetic acid, it li.as an acitl reaction ; it is soluble in 
that acid, as well as in alcohol and the fixed and essential oils. 
Some varieties of tar have a granular appearance, from the presence 
of minute crystals of pyrocatechin, which dissolve and disappear on 
heating the substance. 

See P. Dumesny and J. Noyer, Wood Products, JHstillates and 
Extracts (Engl trans. 1908). 

Medicine. Wood tar is user! in medicine under the name of Pix 
liquida. Its preparation unguentum picis liquidae is composed ot 
wood tar and yellow lieeswax. Externally tar is a valuable stimu- 
lating dressing in scaly skin diseases, such as psoriasis and chronic 
eczema. Internally wood tar is a popular remedy as an exjX'Ctorant 
in subacute and chronic bronchitis. It is usually given as tar w'ater, 
I part of wockI tar being stirred into 4 parts of water and filtered. 
Given internally tar is likely to upset the digestion ; taken in hirge 
quantities it causes pain and vomiting and dark urine, symptoms 
similar to carbolic acid poisoning. 

Coal tar is used in medicine as Pix liquidn prepnrata. From it is 
made Liquor picis carhonis, prepared with tincture of quillaia. 
Coal tar is rarely prescribed for internal use. Its external use is 
similar to that of wood tar : the Liquor carhonis detergens, a .pro- 
prietary preparation, owes its properties chiefly to the contained 
phenol. It IS used in water as a lotion for skin tliscases, ami also in 
an inhaler in the treatment of whooping-cough, croup and l»roochitis. 
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TARA, VISCOUNTS AND BARONS Ihe ist Viscount iara 
was Thomas Preston (1585-1655), a descendant of Sir Robert 
de Preston, who m 1363 purchased the lands oi Gormanston, 
Co Meath, and who was keeper of the Great Seal in Ireland 
some years later Sir Robert’s great-grandson, Robert Preston, 
was created Viscount Gormanston in 1478 , and the latterS 
great-grandson was Christopher, 4th Viscount Gormanston 
(d 1599), whose second son was Ihomas Preston, Viscount 
lara The latter was in the same Irish regiment m the 
Spanish service as Owen Roe O’Neill, and distinguished himself 
m the defence of Louvain against the French and Dutch in 
1635 Between him and Owen Roe O’Neill there was from 
the first intense jealousy Preston, who was appointed general 
of Leinster, took a prominent and not unsuccessful part in 
the war of factions that raged intermittently m Ireland from 
1642 to 1653 In 1650 Charles II while in exile created 
him Viscount lira , and after his departure from Ireland 
m 1653 he offered his servues to Charles in Pans, where he 
died in October 1655 IIis wife was a Flemish lady of rank, 
by whom he had several children, one of his daughters being 
the second wife of Sir Phelim O’Neill His son Anthony 
succeeded him as 2nd Viscount lara a title that became ex- 
tinct on the death of Ihomas, 3rd Viscount, m 1674 

In 1691 Memhart de bchomberg, 3rd duke of Schomberg, 
second son of William III ’s famous general, was created Baron 
lara, earl of Bangor, and duke of Leinster, in the peerage of 
Ireland, all of which titles became extinct at his death without 
sons in 171Q The title of Baron lara was again revived in 
1800 in favour of John Preston of Bell inter, Co Meath, as a 
icward for his vote m favour of the Union in the Irish House 
of Commons, m w^hich he sat as member for Navan At his 
death without issue m 1821, the peerage became extinct 

TARA, a village of Co Mtath, Ireland It is celebrated 
for the Hill of lara, well known through Ihomas Moore’s 
ballad, and for many centuries a roval residence and the scene 
of great meetmgs of the people The lull, upon which five 
highroads converged from diffcient parts of Ireland, is about 
510 ft in height, and stands isolated On its summit or flanks 
are six raths or circular earthworks, the largest of which, 
railed the king’s rath {rath-na-nogh) encloses other works, 
among which is the forradh or meeting-place, a flat-topped 
mouncl On tins (but not in its original position) stands a 
pillar stone, which has been held to be the stone of destiny 
on which the Irish 1 mgs were crowned An oblong enclosure, 
759 ft m length by 46 ft m breadth, formed of earthworks, with 
entrances at intervals on each side, represents the banquet- 
ing hall In the middle of the 3rd century a d King Cormac 
Mac Art, about whom there are many records in connexion with 
Tan, IS said to have founded here schools of military science 
law and literature In the time of St Patrick lara is m- 
dicated as the chief seat of druidism and idolatry, and in or 
about 560 it was abandoned as a royal residence, having fallen 
under the curse of St Ruadan In 980 the Danish power of 
Meath was overthrown m battle here , m 1798 a severe defeat 
of the insurgents took place here (26th of May) , and in 1843 
the hill of lara, as a site sacred to Irish traditions, was the 
s( ene of one of Daniel O’Connell’s mass meetmgs m suppewrt of 
the repeal of the legislative union (15th of August) 

TARAFA f’Amr ibn ul- ’Abd ul-Bakn] (6th cent ), Arabian 
poet, who, after a wild and dissipated youth spent in Bahrein, 
left his native land after peace had been established between 
the tribes of Bakr and laghlib and went with his uncle Muta- 
lammis (also a poet) to the court of the king of Hira, ’Amr ibn 
Hind (died 568-9), and there became companion to the kmg’s 
brother. Having ridiculed the king in some verses he was sent 
with a letter to the ruler of Bahrem, and, in accordance with 
the instructions contained in the letter, was buned alive One 
of his poems is contained m the Moallakat {q v) 

His diwan has been published m W Ahlwardt’s The Dtwans of 
the Six Ancient Arabu Poets (Ixindon, 1870) Some of his poems 
have been translated into Latin with notes by B Vandenhoff 
(Berlin, 1895) (G W 1 ) 


TARAl, or Ilrat {t e “moist land ’ ), the name of the sub- 
montane strip of marshy jungle stretching beneath the lower 
ranges of the Himalaya in northern India This stnp may be 
said to extend roughly from the Jumna river on the west to 
the Brahmaputra on the east, though the term is now officially 
confined to a subdivision of Nairn Fal district in the United 
Provinces , area, 776 sq m , population (1901) 118422 
At Its northern edge, where the waterless forest tract of the 
Bhabar ends, a series of springs burst from the surface, and 
these, increasing and uniting in their progress, form the numerous 
streams that intersect the Tarai 1 he Dcoha is the great n\ er 
of the larai proper, and is navigable at Pilibhit Elephants, 
tigers, bears, leopards and other wild animals are found Every- 
where It is most unhealthy, and inhabited only by tnbes who 
seem proof against malaria A large portion lies withm Nepal 
TARANTO (anc Tarenium, qv), a, seaport of Apulia, Italy , 
in the province of Lccce, 50 m from that town W b\ N by 
road, and 68 m by rail (44 m \V by S from Brindisi) Pop 
(1901) 50,592 (town), 60,331 (commune) The (il\ proper 
is situated on a rocky island 56 ft above sea-lcvel, which m 
ancient times was a peninsula, the isthmus on the west having 
been cut through bv Ferdinand I of Aragon This island 
separates the Gulf of 1 aranto from the deep inlet of the Mare 
Piccolo, and is sheltered by two other flat islands, San Putro 
and San Paolo , the latter is occupied by a lighthouse 1 his 
rock IS the site of the citadel of the ancient town , its popula- 
tion IS confined within small houses and narrow streets The 
Strada Garibaldi along the Mare Piccolo is inhabited by fisher- 
men whose language retains traces of Greek fhe cathedral, 
dedicated to San Cataldo, an Insh bishop, dating from the 
nth century, has externally some remains of Saracenic Gothic , 
internally it has been completely modernized, and the shrine 
of the patron saint has been termed “ an orgv of rococo ” 
Below It IS an early Christian basilica excavated in 1901 Ihcre 
IS a fine museum m the former convent of San Pasqiiale con- 
taining antiquities unearthed in the neighbourhood Adjicent 
IS the Palazzo degli Uffizi, completed m 1896, containing \anous 
public offices lo the south, outside the Porta di Lecce, is 
the Citta Nuova, on the site of the mam part of the ancient 
town The chief industry is the cultivation of o\btcrs in 
four large beds in the Mare Piccolo, besides ovsters, Taranto 
carries on a large trade m cozze, a species of large black mussel, 
which IS packed m barrels with a special sauce The other 
trades arc olive-oil refining, barrel-making and soap-hoilmg , 
corn, honey and fruit are largely exported Excellent fish 
abound in the Marc Piccolo, nmety -three different species 
being found Hie ebb and flow of the tide is distinctK visible 
here, Taranto being one of the few places m the Mediterranean 
where it is perceptible In 1861 the strategic importance of 
1 aranto was recognized by the Italian government, and in 
1864 a Naval Commission designated it as third maritime 
arsenal after Spczia and Venice Work was begun on the 
arsenal in 1883 and continued as the finances of the state per- 
mitted , It is capable of turning out new warships and of exe- 
cuting repairs of all kinds for the Mediterranean squadron 
The arsenal extends for a mile and a half along the southern 
coast of the Mare Piccolo, which constitutes its chief basin 
Ihe receivmg-dock and the anchorage for torpedo boats, with 
Its wide landing-stage, form dependencies The dock 6^5 ft 
long, 130 ft wide and 37 ft deep, is divided into two compart- 
ments, each capable of containing a full-sized battle‘^hlp, and 
can be pumped dry m eight hours by two 600 h p steam pumps 
The Mare Grande is connected with the Mare Piccolo by a channel 
875 yds long, large enough to permit the passage of the largest 
battleship , the channel was bndged in 1887 by an iron swivel 
bridge, which when open leaves a passage wav 196 ft broad In 
Its present form the Mare Piccolo provides a well-sheltered 
anchorage, 36 ft deep and 6325 acres in extent llie com- 
mercial harbour lies S of the railwaN station outside the Mare 
Piccolo. In 1905 nearly 180,000 tons of shippmg cleared the port 
In 927 Taranto was entirely destroved by the Saracens, but 
rebuilt in 967 by Nicephorus Phocas, to whom is due the 
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construction of the bridge over the channel to the N.W. of the 
town, and of the aqueduct which passes over it. The town was 
taken by Robert Guiscard in 1063. His son Bohemond became 
prince of the Terra d’ Otranto, with his capital here. After his 
death Roger II. of Sicily gave it to his son William the Bad. 
I'he emperor Frederick 11 . erected a castle (Rocca Impcriale) 
at the highest point of the city. In 1301 Philip, the son of 
Charles II. of Anjou, became prince of Taranto. The castle 
dates from the Aragonese period. The tarantula (see below), 
inhabits the neighbourhood of laranto. The wild dance, 
called tarantella, was supposed, by causing perspiration, to 
drive out the poison of the bite. (T. As.) 

TARANTULA, strictly speaking, a large spider (Lycosa 
tarantula)^ which takes its name from the town of 'Jaranto 
( larentum) in Apulia, near which it occurs and where it was 

formerly believed to 
be the cause of the 
malady known as 
“ tarantism.’* This 
spider belongs to the 
family Lycosidae, and 
has numerous allies, 
equalling or surpassing 
it in size, in various 
parts of the world, 
the genus Lycosa being 
almost cosmopolitan 
in distribution. The 
tarantula, like all its 
allies, spins no w'eb as 
a snare but catches 
its prey by activity 
and speed of foot. It 
lives on dry, well- 
drained ground, and 
digs a deep burrow 
lined with silk to pre- 
vent the infall of 



(jcilcodcs Ittcctsi i , an Arachnid of the order loose particles of soil. 
Solifugac, commonly but wrongly called , f winter it 
tarantula in Egvpt. 

covers the orifice of 


this burrow with a la) er of silk, and lies dormant underground 
until the return of spring. It also uses the burrow as a safe 
retreat during moulting and guards its cocoon and young in 
its depths. It lives for several years. The male is approxi- 
mately the same size as the female, but in neither sex does 
the length of the body surpass three-quarters of an inch. Like 
all spiders, the tarantula possesses poison glands in its jaws, 
but there is not a particle of trustworthy evidence that the 
secretion of these glands is more virulent than that of other 
spiders of the same size, and the medieval belief that the bite 
of the spider g-ave rise to tarantism has long been abandoned. 
According to traditional accounts the first symptom of this 
disorder was usually a state of depression and lethargy. From 
this the sufferer could only be roused by music, which excited 
an overpowering desire to dance until the performer fell to 
the ground bathed in profuse perspiration, when the cure, at 
all events for the time, was supposed to be effected. This 
mania attacked both men and women, young and old alike, 
women being more susceptible than men. It was also con- 
sidered to be highly infectious and to spread rapidly from 
person to person until whole areas were affected. The name 
tarantella, in use at the present time, applies both to a dance 
still in vogue in Southern Italy and also to musical pieces 
resembling in their stimulating measures those that were 
necessary to rouse to activity the sufferer from tarantism in 
the middle ages. In recent times the term tarantula has been 
applied indiscriminately to many different kinds of large spiders 
in no way related to Lyc^a tarantula ; and to at least one 
Arachnid belonging to av^^dj^tinct order. In most parts of 
America, for example, where English is spoken, species of 
Aviculariidae, or “ Bird-eating spiders of various genera, are 


invariably called tarantulas. These spiders are very much 
larger and more venomous than the largest of the Lyco.sidae, 
and in the southern states of North America the species of 
wasps that destroy them have been called tarantula hawks. 
In Queensland one of the largest local spiders, known as 
Holconia immants, a member of the family Clubionidae, bears 
the name tarantula ; and in Egypt it was a common practice 
of the British soldiers to put together scorpions and tarantulas, 
the latter in this instance being specimens of the large and 
formidable desert-haunting Arachnid, Galeodes lucasti, a member 
of the order Solifugae. Similarly in South Africa species of 
the genus Solpuga, another member of the Solifugae, were em- 
ployed for the same purpose under the name tarantula. Finally 
the name Tarantida, in a scientific and systematic sense, was 
first given by Fabricius to a Ceylonese species of amblypygous 
Pedipalpi, still sometimes quoted as P/irywwr (R. I. P.) 

TARAPACX, a northern province of Chile, bounded N. by 
Tacna, E. by Bolivia, S. by Antofagasta, and W. by the Pacific. 
Area 18,131 sq. m. Pop. (1895) 89,751 ; (1902, estimated) 
101,105. It is part of the rainless desert region of the Pacific 
coast of South America, and is absolutely without water except 
at the base of the Andes where streams flow down into the sands 
and are lost. In some of these places there is vegetation and 
water enough to support small settlements. The wealth of 
Tarapaca is in its immense deposits of nitrate of soda (found on 
the Pampa de Tamarugal, a broad desert plateau between the 
coast range and the Andes, which has an elevation of about 
3000 ft.). The mining and preparation of nitrate of soda for 
export maintain a large population and engage an immense 
amount of capital. Silver is mined in the vicinity of Iquique, 
the capital. The ports of the province are Plsagua, Iquique 
and Patillos, from which nitrate railways run inland to the 
deposits, Tarapacd was ceded to Chile by Peru after the war 
of 1879-1883, and was organized as a province in 1884. 

TARARE, a town of east-central France, in the department 
of Rhone, on the Turdine, 28 m. W.N.W. of Lyons by rail. 
Pop. (1906) 11,643. It is the centre of a region engaged in 
the production of muslins, tarletans, embroidery and silk-plush, 
and in printing, bleaching and other subsidiary processes. Till 
i756,#when the manufacture of muslins was introduced from 
Switzerland, the town lay unknown among the Beaujolais 
mountains. The manufacture of Swi.ss cotton yarns and 
crochet embroideries was introduced at the end of the i8th 
century ; at the beginning of the 19th figured stuffs, open- 
works and zephyrs were first produced. The manufacture 
of silk-plush for hats and machine-made velvets was set up 
towards the end of the 19th century. A busy trade is carried 
on in corn, cattle, linen, hemp, thread and leather. 

TARASCON, a town of south-eastern France, in the depart- 
ment of Bouches-du-Rhone, 62 m. N.W. of Marseilles by rail. 
Pop. (1906) town, 5447 ; commune, 8972. Tarascon is situated 
on the left bank of the Rhone opposite Beaucaire, with which 
it is connected by a railway bridge and a suspension bridge. 
The church of St Martha, built in 1187-97 on the ruins of a 
Roman temple and rebuilt in 1379-1449, has a Gothic spire, 
and many interesting pictures in the interior. Of the original 
building there remain a porch, and a side portal flanked by 
marble columns with capitals like those of St Trophimus at 
Arles. The former leads to the crypt, where are the tombs 
of St Martha (1658), Jean de Gossa, governor of Provence under 
King Rene, and Louis II., king of Provence. The castle, 
picturesquely situated on a rock, was begun by Count Louis 11 . 
in the 14th century and finished by King Rene in the 15th. It 
contains a turret stair and a chapel entrance, which are charm- 
ing examples of 15th-century architecture, and fine wooden 
ceilings. The building is now used as a prison. The hotel-de- 
ville dates from the 17th century. The civil court of the 
arrondissement of Arles is situated at Tarascon, which also 
possesses a commercial court, and fine cavalry barracks. The 
so-called Arles sausages are made here, and there is trade in fruit 
and early vegetables. In Tartarin de Tarascon Alphonse Daudet 
has satirized the provincial life of Tarascon. Its uneventfulness 



TARAXACUM- 

IS varied by the fair of Beaucaire, and it used to be the 
scene of the two fetes of La Tarisquc, the latter in celebration 
of St Martha’s deliverance of the town from a legendary 
monster of that name King Rent' presided in i ^69, and grand 
exhibitions of costume and strange ceremonies take place 
during the two days of the festival Faraseon was originally 
a settlement of the Massaliots, built on an islind of the Rhone 
The medieval castle, where Pope Urban II lived in 1096, was 
built on the ruins of a Roman e.imp The inhabitants of 
lari con preserved the municipal institutions granted them 
by the Romans, and of the absolute power claimed by the 
counts of Provence they only recognized the rights of sovereignty 
larascon played a bloody part in the White Iciror of iSi^ 
TARAXACUM, the name usually applied in midical practice 
to the common dandelion {qv) 

TARBELL, EDMUND C (1862- ), American artist, was 

born at West Groton, Mass , on th( 26th of April 1862 lie 
Wiis a pupil of the schools of the Boston Museum of Fine Arts 
and of Bold inger and I efebvre, Pans, and became a distin- 
guished painter of the landsc.ipe, of the figure, and of portraits, 
winning vinous important prizes and medals at exhibitions 
In 1906 he was eh (ted a Nation il Arachmician, besides being 
a member of the Fen Ameriein Painteis, and he be<ame m 
struct or of painting m the Boston ]\ruscum of Fine Arts 
TARBERT, a fishing vill ige at th( head of East I och Tar- 
bert, m aim of the sea on the west shore of the mouth of Loch 
Fyne, Argyllshire, Scotland Pop (1901)1697 lhch<nboui, 
though it has a narrow entrmce, is absolutely s ife ind cm 
shelter the whole of the Loch Fyne fishing fleet Ih( pici foi 
the passenger steamers that call here is «ibout J m from the 
village Fhc coast of the bay is rotkv and th( ditls m fringed 
with young firs, the village its(lf being (luitc a pretty pli<e 
Fhc heriing fisher> — in( hiding a 1 irge trade in curing- forms 
the only industry 1 he paiish chunh o^ cupies a fine situation 
Overlooking the liarbour arc the rums of <i (astlc built by 
Robcit Bruec m 1326 I he isthmus connecting the' districts 
of Knapdde md Kintvu is little more than one mile wide, 
and bolts used once to be diaggtd across to the head of West 
Loch larbert, a mrtow sea loch neailv Un miles long A 
proposal to cut a cxnal across to shorten the sail to Islay and 
Jura his never progiesscd fuithcr 
TARBES, a town of south-w f stern Fnncc, capital of the 
department of Flautcs-Pyreneis, 98 m WS W of loulouse on 
the Southern railwi\ Pop (1906) town, 20,866, eommune, 
25,869 1 irbes is situated in a bi lutiful and fertile plain, m 

full vit w of the Pyrene ( s, on the left bank of the ^dour, streams 
from whieh are conducted through all parts oi the town Fhc 
lines of the Southern railwiy from Alorccnx to Tkignc rcs-dc - 
P>ig()rre and T ourclcs and from Foulouse to Bavonne cross here 
Chief among the manv^ open spaces is the Jardm Massey 
(35 acres), given to his native town by a din c tor of the garde ns 
of Versailles and containing a museum of sculptures, paintings 
and antiquities Near i smdl like stinds a cloister (rsth 
century) transferred from the abbey of St Sevcr-de-Riistan, 
14 m NE of larbes, and a bust of dhcophilc Ciautier, a native 
of larbcs I he architecture of the c ithedral, Notre Dune dc 
la Stde, IS heavy and iinpleasing but the c upola of the tr inscpt 
(14th century), the modem glass m the T2th-cemtury apse , and 
a rose window of the T3th century, m the north transept, arc 
worthy of notice Ihcre is ilso a modernized ( rrmelite church 
originally built in the T3th century larbes is a well-known 
centre for the breeding of Anglo- Arabian horses, much used 
by light cavalry , and its stud is the incest important in the south 
of France ihc industrial establishments include tanneries, 
tilc-works, siw-rnills and turners’ shops Fhcre arc important 
fairs and m.irkets Well-known racc-meetings arc held on the 
I alouberc course 

Under the Roman dc'iminion Turhay which was about ii m 
SE of the present town of Tarbes, was the capital of the 
Bigcrnoncs, one of the slates of Novempopukinia The 
bishopric of Farbes dates from the sth centuiy, and in feudal 
times its bishops held the chief temporal authority, that of 
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the counts of Bigorre, of which Tarbes was capital, being limited 
to the quarter of the town where their castle was built Fhe 
English htlcl the town from 1360 to 1406 In 1569 larbcs was 
burnt by Gabritl, count of Montgomery, and the inhabitants 
were driven out Ibis happened a second time, but m August 
1570 the peace of St Geimain allowed them to return Subsc- 
cpicntly larbcs was several times taken and rc-taken, and a 
number of the inhabitants of Bigorrc were forced to take refuge 
m Spam, but in 15)4 the members of the League were finalK 
expelled Ihc Fnghsh, under Wellington, gamed a victory 
over the French near larbes in 1814 

TARBUSH (Arab iarbilsk), the closcdiUing, flat-topped and 
brimless cap, m shape like a truncated ecjnc, made of felt or 
cloth, worn by ^lahommedan men throughout the East cither 
as .1 separate headgc.ir or forming the inner part of the turban 
It IS worn as the badge of i lurkish subjeet in Jurkey and 
Egypt, where it is red in colcmr with a black or blue silk tassel 
It is the same as the “ fez ” (sec the plate illustrations to India 
^ Indian Coi>tume) 

TARDE, GABRIEL (1843-1904), French sociologist, was born 
it Sarlat (Dordogne) m 1843 Entering the legal profession, 
he was for some time a juge d’ instruction m his native town, 
becoming afterwards head of the stitistinl department of the 
ministry of justice He also held the professorship of modern 
philosophy it the College dc France in Pans, and was elected 
a member of the Acadcmie cles sciences morales et politiques 
m 1900 Attrictcd to the stud) of criminology by the oppor- 
tunities ot hi profession, he graclu ill} built up for himself 
a reput<iti(m as an acute observer of the phenomena of the 
subjee t, while at the same time he made striking and original 
deductions of his own Sj)C( lal rctcrcnce may be made to his 
the or} of ‘ imitition” is outlined m Le:> Lon de Vtmttaiwn 
(1890), and further elaborated m Loo^tque i^octale (189;) He 
ilso wrote VOpimon ct la fault (1901), Its I ransforuiations 
da droll (189 1), Lcs I run if onnai ions da pouzmr , FOp- 

position univer<;ellc (1897) and Psychologic iconomiqtie (1902 , 
Eng trans , Social Laws, iScig) lie died in Pans m 1904 

Stc bil)liogr<q)h\ of tho soi lological writings of FanU in M M 
Pavih T\\ch )l(\u al I)it( rf^yttuhons of *^octttv (( olumhia I nivt rsitv 
Frisb 1Q09) aKo Mitagnn La Psycholoqu soctaU dc Gabrul 
Tardt (Pins kjio) 

TARDIGRADA, apparently Arthropodous animals whose re- 
lationship to the grt it classes of this sub-kingdom is masked 
by degenerative modification I hey are microscopical m size 
ind live m clamp moss or water ihi liod} is elongated and 
furnished with tour pairs ol short, unjointed, stump-hke legs 
each terinin ited b\ a pair oi claws Ihc legs of the posterior 
pair project Irom the hinder extremity 
of the b(^v and the anus opens between 
them The mouth, situated at the op- 
posite end and armed with a pair of 
stylets, leads into an oesophagus, into 
which the ducts of a pair of so-calkcf 
salivary glands open Behind this 
{loint there is a muse ill ir pharynx or 
gizzard, which ccmimunuates with the 
wide intestinal tract No eirgins of 
circulation or respiratiem are known, 
but the nervous s}stem is wdl de- 
veloped, and consists of a pair c;f 
ganglia corresponding with the limbs 
and e onnccte d by longitudinal c ommis- 
sural chords Anteriorh these chords 
embrace the oesophagus and unite with 
the cerebral mass which innervates the 

pair of evts when present Fhe sexes stfiiank oyuy, 

^ 1 u b ovi\ st\htt t 

are not distinct, the sexual organs being ^7 alimentar} 

represented bv a pair of testes and i c mal , c c legs 
single ovary, which open together into 

the posterior end of the alimcntarv canal Fhe lardigrada have 
been regarded as degenerate Ann largely on account of their 
possessing four pairs of ambulatori limbs, which is considered 

x\M 14 
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to be an Arachnidan charactcribtic Jiut they cannot be afiibatcd 
with this order on account of the total supprcbMon of the ab- 
domen, of their hermaphroditism and of the communication that 
exists between the gcnerati\c organs and the alimentaiy tract 
These last characteristics also separate them essentially from 
the Pycnogonida, some members of which resemble them to a 
certain extent in ha^ mg onh four pairs of limbs, no gnathitcs, 
no respiratory organs, a ganglionated ventral nervous system, 
and the abdomen reduced to a mere rudiment projecting 
between the last pair of legs 

Several genera and species of T irdigrada have been described, 
perhaps the best known being Macrobtotus schuUztt and Mtl- 
nesium iardtgradum (RIP) 

TARE AND TRET, in commerce, allowances or deductions 
Tare is an allowance made from the gross weight of goods for 
the box, bag or other wrapping in which the goods are packed 
It may be realy t e representing the actual weight of the wnp- 
ping , customary, when a uniform or established rate is allowed , 
average, when one or two packages among several are weighed, 
and the mean or average of the whole taken, or super-tare, an 
additional allowance when the package exceeds a certain weight 
Irct IS an allowance of 4 lb in every 104 lb of weight, made as 
compensation for loss by waste “Tare” comes through the 
Fr tare, cf Sp tara, from Arab ^arha, tarh, throwing, casting — 
the word meant originally loss, that which is thrown away , 
“ tret ” IS an adaptation of Fr iraite, Lat irahert, to draw, 
and meant a draught, transportition, also a payment on ex- 
ports, an allowance on exportation 

TARENTUM (Gr rdpa^), a Greek city of southern Italy 
(mod laranto, qv), situated on the N coast of the gulf of the 
same name, on a rocky islet at the entrance to the only secure 
harbour in it It was a Spartan colony founded about the close 
of the 8th century bc (Jerome gives the date 708) to relieve 
the parent state of a part of its population which did not 
possess, but claimed to enjoy, full civic rights legend repre- 
sents these Parthentae (so thc> arc c died) as Spartans with a 
stain on their birth, but the accounts are neither clear nor con- 
sistent, and tlie facts that underlie them have not been eltaicd 
up The Greeks were ne^t the first settlers on the peninsula 
excavations have brought to light signs of a pre -Hellenic settle- 
ment lo the Greeks Taras was a mvthical hero, son of 
Neptune, and he is sometimes confounded with the oecist 
(ofiicial founder) of the colony, Phalanthus Situated m a 
fertile district, especially famous for cdivcs and sheep, with an 
admirable harbour, great fisheries and prospertms manufactures 
of wool, purple^ and potter), farentum grew in power and 
wealth and extended its domain inland Fven a great defeat 
by the natives m 473 b c , when more Greeks fell than in any 
battle known to Herodotus, did not break its prosperity, though 
it led to a change of government from aristocracy to democracy 
A feud with the Ihurians fer the district of the Sms was settled 
in 432 by the joint foundation of Ilcraclea, which, however, 
was regarded as a larentine colony In the 4th century 
iarentum was the first city of Magna Gricria, and its wealth 
and artistic culture at this time are amply attested by its rich 
and splendid coins , the gold pieces m particular (mainly later 
than 360) are perhaps the most beautiful ever struck by Greeks 
(see Numismatics) In the second half of the century iarentum 
was in constant war with the Lucaniins, and did not hold its 
ground without the aid of Spartan and Epirote condoitien 
Ihen followed war with Rome (281) in consequence of the 
injudicious attack of the mob on the Roman fleet in the harbour 
of Iarentum and on the Roman garrison at I burn, the expedi- 
tion of Pyrrhus, whom Tarentum summoned to its aid, and at 
length, m 272, the surrender of the city by its Epirote garrison 
Iarentum retained nominal liberty as an ally of Rome In the 
Second Punic War it went over to Hannibal in 212, and suffered 
severely when it was retaken and plundered by Pabius (209), 
who sold thirty thousand citi/ens as slaves After this it fell 
into decav, but revived again after receiving a colony in 123 b c , 

* Large heaps of the shells of the mutex or purple-yielding 
mussel were visible on the shore before the extension of the arsenal 
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which received the name of Ncptunia In the time of Augustus 
It was esscntiallv Greek and a lavourite place of resort (Horace, 
Od , 111 5, 53), but it declined afterwards Belisarius ordered 
It to be re-fortified, but it was soon taken by Totila, who made 
it his treasure store After his defeat by Narses, it was sold 
to the Byzintine h rnpire by its Gothic governor 

One of the most interesting discoveries of recent years has 
been that of a terramara on the so-called Scoglio del Tonno on 
the N \V of the town, whu h in its type and m the character 
of the objects found there, is exactly identical with the terremare 
of the Po valley It seems, however, to be an isolated colony, 
and not to prove a parallel development in north and south 
Italy (1 E Peet in Papers of the British School at Rome, iv , 
ic;o7, 285) Almost the only relic of anv building of the Greek 
city is a part of a Doric temple on the island — which the modern 
town occupies — two fluted columns, with a lower diameter 
of 6’ ft , and a height of 28 ft , and some fragments of the 
entablature, belonging probably to the beginning of the 6th 
century b c , so that this is one of the earliest extant Doric 
temples The condition of the site was, however, different in 
ancient times , the rock occupied by the modern town was, it 
is true, the citadel, but was connei ted with the land to the west 
by an isthmus, which was only euL through by Ferdinand I 
of Aragon , and it was also a good deal less extensive The 
line of th( walls which dc fended tht c ity on the east (land) side 
has been traced, and a few remains of well-cut blocks, with 
Greek masons* marks, still exist In the centre of the Agora 
was the huge bnmze Zeus by Lysippus, and fa( mg on to it 
the HotKtAij, or painted portico, with pictorial representations 
of the life of Phalanthus, and the foundation of the iity, and 
the museum There was also a fine gymnasium and other 
buildings mentioned by dassual writers Strabo’s description 
of the site (vi 3, i) is a good one Of all these structures no 
traces remain The Roman amphitheatre, on the other hand, 
and remains of Roman baths by the seashore, have been found , 
the former perhaps occupies the site of the ancient theatre, in 
which the Roman ambassador was received in 281 B c 

Three fine mosaics of the Roman period were found in the 
remains of a house in i8e;e;, and transported to the museum 
(A Avena, Monumenh delV Italia Meridtonale, Naples, 1903, 
239) A fine silver jug and drinking-horn, found in Iarentum 
m 1889 (now in Triest) are illustrated by A Pusehi and P 
Winter m jahreshefte des Osterr Arch Insiiluts, v (1902) 112 
Other silver vessels found in 1896 are in the important local 
museum (G Patroni m Noiizie degh scavi, 1896, 376), and at 
Ban (M Mayer, tbtd , 1896, 547) All seem to belong to the 4th 
century B c To the N W of the town along the Massafia 
road, neolithic tombs and a fine Greek hypogaeum m masonry 
were discovered in 1900 

TARENTUM, a borough of Allegheny county, Pennsylvania, 
USA, on the Allegheny river, about 20 m N E of Pittsburg 
Pop (1890) 4627 , (1900) 5472 (1173 being foreign-bom) , (1910) 
7414 Tarentum is served by the Pennsylvania railway anci 
by an electric line connei ting with Pittsburg Among manu- 
factures are plate glass and bottles, table ware, paper, bricks, 
iron and steel articles, and steel sheets anei billets Coal 
mining is an important industry, and the borough is supplied 
with natural gas Tarentum was first settled in 1796, was 
laid out in 1829 at the direction of Henry Mane Brackenridge 
(1786-1871),- who by marriage had come into possession of the 
site, and it was incorporated as a borough m 1842 The first 
glass manufactory was established in 1872 

TARGET, GUI JEAN BAPTISTE (1733-1807), French lawyer 
and politician, was bom in Pans on the 17th of December 1733 

• Brackenndge was a prominent lawyer, a native of Pittsburg, 
who practised in Maryland Missouri and Louisiana, was a district 
judge m Louisiana in 1812-1814 secretary of the U S commis- 
sion sent to South Amenca in 1817, US judge for the western 
district of Florida from 1821 to 1832 when he returned to Penn- 
sylvania and the author of a Voyage to South America tn 1817-1818 
(1820) a History of the Late War between the United States and Great 
Britain (1817), Recollections of Persons and Places in the (1834), 
and a History of the Western Insurrection (1859) 
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He acquired a great reputation as a lawyer, less by practice in 
the courts than in a consultative capaiity He strenuously 
opposed the “ parlerient Maupeou,” devised by the Chancellor 
Maupeou to replace the old judiciary bodies, and refused to 
plead before it He was counsel for the cardinal de Rohan in 
the affair of the Diamond Necklace {qv) In 1785 he was 
elected to the French Academy In 1789 he was returned 
as one of the deputies of the 1 hird Estate in Pans to the states- 
gcneial, where he supported all such revolutionary measures as 
the union of the orders, the suspensive veto, the civil constitu- 
tion of the clergy, &e His excessive obesity, which in the 
Constituent Assembly made him the butt of the Royalists, had 
prevented him from practising at the bar for some years before 
1789, and when Louis XVI invited him to undertake his de- 
fence he excused himself on this ground At the same time' 
he published m 1792 some Observatimis in extenuation of the 
action of the king, from the constitutional point of view, 
which in the eireumstanees of the time argued much courage 
Por the rest, he took no part in public affairs during the Terror 
Under the Directory he was made a member of the Institute 
(1796) and of the ( ourt of Cassation (1798) He lived to colla- 
borate in the earlier stages of the new criminal code Among 
his writings may be mintioned a paper on the grain trade (1776) 
and a Memoire stir Velat de'i Protestanh cn France (1787) in 
which he pleaded for the restoration of civil rights to the Pro- 
testants 

See Vie tor clii lileel, ** l^es avocats et 1 Acarkmie i raii^aise " in the 
Grand Rtuut (vol 11 I'^gg) II Moulin Lt Palais <t V 4 cadi mte 
Target it son fauUuil (Pans 1884), P Boulloche, Un avoiat an 
sukle (Pans 1893) 

TARGET, a m xrk to shoot at, so called from its resemblance 
m shape to the “targe” or small round shield, particularly 
the round wood and leather buckler, with metal bosses, and 
long spike protruding from the central lioss, which was earned 
by the Highland elans, at the back was a leathern sleeve m 
which the left arm was inserted In the 17th century, as body 
armour ceased to be used the infantry soldier often earned a 
light shield of various forms which was known as a “ target,” 
which IS a diminutive of targe , such soldiers were known as 
“targe tec rs” “ J irge ” is a word that has been the subject 
of mueh etymological discussion On the one hand is found 
the 0 E targe, with hard g, a shield, ef led targUy shield, 
target, and 0 II Gcr zarga frame, side, border , on the other 
IS Pr targe, Sp and Port tarja,ltd\ hue kler, shield I he 

soft and hard g’s point to two distinct words In bp and 
Port , is found adarga, a square target or buckler, which is an 
Arabic word, al darkat or darakat, a leather shield The O E 
and Icel words ran hardly have come from an Arxb source, 
and the relation between the two words is an et)'mological 
puzzle (see bkeat, Ltym Diet, 1910) I he target as a mark 
to shoot at is, lor archery, a circular canvas-covered frame 
stuffed with sTraw and marked with rone entric rings surrounding 
the centre or bull’s-eye For shooting with the rifle the target 
is usually square 

In ihe days of the smooth-bore musket, and for m my years 
after the introduction of small arms of precision, the targets 
used in musketry training were of a “ mate h ” and not a 
“ service ” character The target was white with a black 
bull’s-eye (counting 5 points) and two rings, invisible to the 
firer, called the “ inner ” and the “ magpie,” and scoring 4 and 
3, the rest of the target was called the “ outer” and counted 
2 points This system w is the basis of all match shooting, 
whether with match or service rifles, and (with the trifling 
difference that the bull counted 4, the inner 3 and the magpie 
and outer alike 2) it wis followed m military range practice 
For collective fire regular rows of black silhouettes on white 
screens were employed These were a compromise between 
bulTs-eye and service targets which possessed the virtues of 
neither But after the S African war bull’s-eye practices were 
eliminated from the musketry course of the British army, and 
m the musketry regulations of 1909 they were restricted to 
the earliest stages of recruits’ training and trained soldiers’ 


“ refresher ” courses I he use of the bulTs-eve to-day is to 
teach the soldier to shoot uniformly, that is, to “group” his 
shots closely Ihe position of his shot group with reference 
to the bull’s-eye does not matter , if his group is comprised 
within a 6 or 12-inch ring (at 100 yards range) he is passed on 
to more advanced practices at service targets Ihe latter are 
no longer coloured black-and-white, but are of the dull colours 
which are met with in the field, either brown head-and-shoulders 
painted on a green-grey canvas background or brown silhouettes 
held up against the face of the stop-butt The National Rifle 
Association 111 1910 followed the lead of the War Office to some 
extent as regards the targets used at the Bisley meeting in 
“ service-rifle ” competitions Por collective practices at the 
more important military stations large areas of ground are 
prepared with silhouettes in entrenchments, dummy guns, &c 
Mechanical “running-man” and “disappearing” targets are 
also used for training in snap-shooting and rapid fire The 
target uhed in naval gunnery ls a large floating frame of timber 
cither fixed bv buoys or anchors or towed at a distance by a 
vessel (sec Ordnanci § Naval Gunnery) 

TARGUM. Ihe largums arc the Aramaic translations — or 
rather paraphrases— of the bocjks of the Old testament, and, in 
their earliest form, date from the time when Aramaic superseded 
Hebrew as the spoken language of the Jews (see Hebrew 
Lancuacjl) In their origin they were designed to meet the 
needs of the unlearned among the people who had ceased to 
understand the Hebrew of the Old lestament In the absence 
of any precise evidence on the point it is impossible to give 
more than a rough estimate as to the period at which Hebrew, 
as a spoken language, was finally displar ed by Aramaic It is, 
however, certain that the latter language was finnly establishccl 
in Palestine in the 1st century A d By that time, as we know 
from man\ sources, Aramaic was not only the language in 
common use, but had also received official recognition,^ despite 
the fact that Hebrew still remained the Ic irncd and sacred 
tongue Hence wc mat reason ibly infer that the mass of the 
people had adopted Aramaic at a considerably earlier period, 
proliably, as earh as the 2nd century B c , and that the need of 
Aramaic translations of the sacred text made itself felt but 
little later B\ the Jews- the introduction of Targums is 
ascribed to Pzra, but this tradition, which probably owes its 
origin to the lalmudie explanation of Neh viii 8,^ is incon- 
sistent with the linguistic evidence furnished by the post- 
cxilic literature of the Old Testament, and must be rejected as 
unhistorical, if only because the process by which Aramaic 
took the place of Hebrew was admittedly a very gradual one 
Ihe lalmudic tradition, however, is, doubtless, correct m con- 
necting the origin of largums with the custom of reading 
sections from the Law at the weekly services in the synagogues, 
since the need for a translation into the vernacular must first 
have arisen on such occasions As we know from the New 
Testament, the custom of reading in the s\nagc)gues both from 
the Law ^ and from the Prophets ^ was well established m the 
Tst eenturv a d its introduction, therefore, will date from a 
much earlier period Ihe practice of accompanying these 
readings with a translation into Aramaic is, further, so generally 
recognized by the 2nd ccntur\ a d that the Mishna ^ takes it 
for granted, and merely inculcates certain regulations to be 
observed by the Meturgemdn (translator), who had by this time 
acquired a definite status From it we learn that the Meturge- 
mdn, who was distinct from the reader translated each verse 
of the Law into Aramaic as soon as it had been read in Hebrew 
m the readings from “ the Prophets ” three verses might be 
read at a time Later regulations are also laid down in the 
lalmuds in order to prevent any appearance of authority 
attaching to the trinslation and also to ensure reverential 

' Cf Dalman Die Worte Jisu p 2 f , GrammaUh des jud- 
paldst AramJisch 2nd ed p 9 f 

** Sanhedrin 2ih , fer Meg , \ 

■* Nedarim Jer Meg iv — “ and they read in the book 

in the law of God this is the Scripture D"l 1 DD (R V dtsUnctly), this 
IS the Targum *’ * Acts xv 21 

® Luke IV 16 f , Acts xiii 14 27 • Meg iv 4-6, 10 
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treatment on the part of the translator ^ Elsewhere,^ we onl> 
find references to certain passages of Scripture, \i7 , the stories 
of Reuben and Tamar (Gen xwv 22 and xxwm), the two 
accounts of the golden ( alf (Exod xxxii ), the blessing of the 
priests (Num vi 22 f ), the stones of DaMd and Amnun (2 Sam 
XI, xii and xm ), which might be cither roid and tr nslitid, 
or onK read ami not translated, or (iccording to a ddkrcnt 
tradition) neither read nor transl itcd It ib noth cabk that 
none of the passages cited con^c}s xn) rules or infornution 
as to the character of the transixtion to be (mplo)^cd Judging 
i)v the contents of our existing I irgums, ind the Targumic 
renderings gi\cn m Jewish literature, it is improbible that my 
definite s)stem of interjuetxtion was c\er lormalK adopted, 
the rendering into the vernacular being left to thi discretion 
of the indn idual Meturs^eiwiu At fii st, no doubt, the tr xnslator 
endeavoured to reproduee the originil as cleisdv as possible, 
but, inasmuth as his object was to give an inttlligibk rendering, 
a mcrelv literal rendering would soon be found to be insiifh( lent 
and he would be forced, cspeeiallv in the more difiiciilt passages. 
It) take i more d istie view' of his obligitions To prevent 
misconeeption he must expand and explain what was obscure, 
adjust the ineidents of the past to the ideas of later times, 
emphasize the moral lessons to be learned from the national 
historv, and, finillv, adapt the rules ind regulations of the 
Old C oven int to the conditions and re ejuircments of his own age 
\s time went on the practiee of introducing additional mitter 
(»t an edifving char le ter grew in popular favour, and was 
gndualh extended Thus, bv degrees, the reproduetion of 
the original text became of see evndarv importanee and mereU 
served as i pretext fevr the ekscussiou uf lopie s that had little 
or no bearing on the context The method, bv which the k \t 
was thus utilized as a vehicle for e emvoing homilctie dise ourscs, 
traditional st)ings, legends and xllcgorics, is ahiind intlv 
illustrated bv the Ikilestmun and later Targums, xs opposed 
to the more sober trinslxlions ol Onkelos and the Targum to 
the Ikophcts 

It would, however, be incorrect to suppose that the trxnsla- 
tion of the text was left entircl} to the individiuxl taste of the 
translator Ihe latter is rather to he regarded as the repre- 
sentative of the age in which he lived, end his interpretation 
is to he txkcn IS reflecting the exegesis of that period Thit 
then were certain limits hc>ond which the translator might not 
venture, without incurring the censure of the authorities, mav 
be inferred frcjim the few instances of trinslation which arc 
mentioned with disapproval in the Mishna and elsewhere 
Thus the rendering of Lev xviii 21 by “ Thcju slialt not give 
anv of thy seed to an Aramcan woman to make her conceive ” 
is censured, presum xhlv because the prohibition of Molech 
worship IS thereby ignored-^ In the same Mishnic passigc it 
is forbidden to rcneler Lev xviii 7 as if the text had “ 
father ’’ and “ his mother ” ^ Yet another translation (that of 
Lev xxii 28) IS mentioned with disapproval in the Jerusalem 
Talmud,^ though it has been preserved in the Targum Pseudo- 
Jonathan ad A definite rule for guidance in translating 

IS ,if)pxrently preserved in the Tosefta/ where it is stated that 
“ he who translates quite hterallv is a liar, while he who adds 
anything is a blasphemer,” Excxl xxiv 10 “ and they saw the 
God of Israel ” is cited as an example It is argued th it the 
literal rendering of this passage is inadmissible, hceausc no 
man has ever seen God on the other hand, the insertion of the 
word angel ” before God would he blasphemous The correct 
rendering is stated to be “ and they saw the glory of God ” 
])Ut It IS doubtful if the mle here given wxs ever intended to 

^ I us \I(" ^ , Jiy IV I- ^ , ^ota y)h Sopfunm xi i, 

X 7 \\\ 2 

Meg 2^ 2>b cl Gmsbuiger M G ]\ J \liv r f 

‘ IV 9 cf Jer iv g Sanlud ix i when tlu' 

mcining is given as — "lie who marries in Aramcan woman ami 
raw th up children by her raiseth up enemies to God " , for another 
explanation sec Gmsburger M G W J xliv t; f 

* ( f Berliner Targum Onkelos 11 p Sc; f 

® Meg IV 10 ® Cf (rinshurger Ic 

i os Meg end 


apply to more than the particular type of passage exemplified 
it It had been applied gencrall), it would have clashed with the 
whole trend of Midrashic and largumic pcxraphrasc 

Ihere can be little doubt that the Targums existed for a 
long time in 01 al form They belonged to the cl iss of tradi- 
tional literature which it was torhidden to write down, and, so 
long at k xst as the Lirgum tradition remained active, there 
would he little temptation to commit it to writing But it is 
highlv probable that Ibis prohibition, in the case ol the Targums, 
was mainly enforced with respect to those pxrts of the Old 
lestamemt which were read in the synagogal services, i g the 
Law and the Prophets, ind that it was less rigidly observed 
m regard to the other portions of Scripture a wiitten trans- 
lation of the latter would he of special value for the purpose 
of private study Hence there is no need to reject the tradition 
as to the existence of a written Targum on Job in the time 
of Gxmalicl I (ist centurv \ d ), especially as references to 
I xrgum MSS occur in the Alishna and elsewhere^ But, as 
Dalman has pcjinted out,^" it was not these manuscripts, but 
the living tradition of the learned which was recognized as 
authoritative throughout the {leruxl which closes with the 
ccjmpilation of the T.ilmud The official recognition of a 

written Targum, ind therefore the final fixing of its text belongs 
to the post-Talmiiclic period, and is not to be placed earlier 
than the c^th century 

1 IaRCUMS on the PrNTATEUCII 

(i) The so-calkd Tugum of Onktlos adiiuttcdly owes its 
nunc to a mistikcix ntinncc in the Bilnlomiu 1 ilmud " 
In its origin il cont( xt that of Uk )cinsiUni Tedmud the 
pis^agc ri-ters to the Cntk tiaiisl ition of Atpiih With the 
t xecption of this one ulcrcnee the lirguin is dvvays intio 
dvued in the Bahvlom in Talmud the jdirasc as w( tians 
late " (p'D^-inOlD) or our I ir-^tim ' (p'l DUnfl) it is pro 
bibk tlu refon that the nam( of the niithoi or luthors, was 
u iknov n to the Babvlonnn J<v\s It is first quoted iinckr the 
titl< ot the i (ignni of Onkelos 1 >\ (raoil Sti Sh iloin (<1 AD S^g) 
\( cording to Oil n in its lingiiagc dill< rs in miriv mate n il par 
tu 111 irs from the \i iinau diikttsotth« J*d( tinnn indBabponnn 
Talmiick and is mort closeK ilhed to tlic biblu il Aramaic On 
the linguistic side then fort wt imv rcgitd Onkelos is a faithful 
represent line of a Targum which luid its rise in Jiicldta, the old 
sext I’llestimin liter iiy arlivitv It is not however to be 

legirelod as i reproeluctuin in wntten form of a Pikstiman trails 
lation but rither is an offici d trmslition of tlu Law in th^' 
Judaein diaktt which was earned out m Bab\k)n piobibB 
ibout the 4th century a d m its Im il form accorehng to 
Dilman {It ) it cinnot bt eailur thin the 5th century llu 
translation as a whole, is gooel and adheres very closely to the 
Hebrew text whuli has not been vvitbonl its innnencc on the 
\rimaic idiom nt times especially in the poeticil passigcs a 
Ircci and more panphiastic riKthoel is ciiiploycd and the version 
shows evident trices eif Ualikhic niel lliggaidic t\})insion The 
Hebrew text usid b-y the translitors nppe irs to Jiave be« n piaeli- 
cillv identical with the Massorctic The version was held in high 
esteem in Babylon and later in Palestine and a special Masscxra 
w IS made for it The latest edition is Berliner’s reprint (1SS4) of 
the Fdilio Sahbwiuia 

Of all the extant rargnms that of Onkelos affords perhaps tlu 
most ch ir ictcristic ind consistent examjik of the exegetical methods 
emplovccl m tlicse works Iwo jirincipks may be said to have 
guukd the trinslators On the one hand they had as their 
primary object to jiroducc a faithful reiulering of the original 
which it the same tinu would bt intclhgibk to the peojilc for this 
purjiosc a purely liter il transl ilion would be insufficient On tlu 
other hand they re girded it as necessary to pic sent the sacred 
text in such a mann' r as best to convey the parliculir form of 
interpretation then current But littr Jewish exegesis was espc 
cially concerned to ehminitc everything in llie sacrcil wiitings 
that might give rise to misconception with respect to (»od on the 
part of tlie tmlcarned Hence we find vinous expedients adopted 
m the Targums for avoiding any reference to the Deity which 
might be misunderstood by flic people or which involved apparent 
irreverence Examples of tins piruliirly T irgumic methoil an 
(i) the insertion of word ’’ glorv " " presence ’ 

(NJ'DC*) before the divini nam , when C/Ofl is refeired to in his 

** Tos ^habh cf Jer Shahb xvi 11 ah ^habb 1 1 <;ei , 

‘ ophtrim V x\ 

Jad i\ ind see the preceding references 
Grammntik dcr pidisrh paloshm^chcn '\fnm<n<ich p T2 f 
M(g 3a ** Meg 1 9 Gramm p 12 f 
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dealings with men (2) tht insertion of the preposition “ before 
(Dip) when God is the object of any iction (3) the use of the passive 

for the active voice, c ^ Dip foryi' or il«l , p y'Ot? for . 

for my, IT, , TDl for IDT , (4) the use of periphrasis 
for the more pronounced anthropomorphisms such as “to smell” 

“ to taste ” or when the use of the status comtruotus might seem to 
bring C*od into too elosc connexion with men or things («;) the 
use of dihcrcnt exjiressions or the insertion ol a preposition before 
the divine name when God is eompartd to man or the same 
action IS predicated of God and man (6) the use of " for nil' and 

, and the icndermg N^nioi NiyO when Dbli^i^ denote sheathe 11 
gods Instanees of this cndeavoui to maint un as it were a 
respectful distenee in speaking of God oeeur un every page of the 
largums hut eases ilsu uecur by no means mfiecjuently where 
human aetions and pissienis aie aseiihed to (axl The e xphna 
tioii of this phenoineiiun is to be fouiul in the faet that inthrojio 
moi])hisins as such were not neecs-,iril\ ivoided but only m 
those eases where they might he misunderstood h^ the jKojile 

(2) in addition to the I iigum of Onkelos two either Taigiinis to 
the Te nt iteueh iK cited hv Jewish authoiities uneler the titles 
of the larf^utn ftrnshdlmi tUid fhe rargiim of jonithin ben U/zicl 
Of these the forme t e ontains einly portions of the l^cntateueh * 
anel is thcicfore usu dly eiesignateel the ITagmentaiy (Jerusalem) 
i irguiii in i laige number of eases this largum gi\es inerelv i 
vinant icndermg of single words where longer pissiges ire given 
it picsents i M r^ ]) 11 ipliraslic tr inslation anel hears ill the miik 
of i late 11 ig(^aelie eumpeisition Its fi igmentar\ charietei arises 
fiom flu liet that it is simply a eolleetion ol vitnai Itctioucs anel 
lelelitions tei the ■' ersion of Onkelos inteneleel possihlv for use it 
piihiu sei\ues“ lliat this laigum was le illv inteneleel to siipjile 
me nt thit of Onkelos is shown h^ eonpimn,, the two texts Foi 
the kinnei is heqiientl\ unuite lligible without the latter mee it j 
olfers no tr iiislatiou of those wouis or clauses foi whie'h it ga\e 
the siiiK leneieiing is Onkelos On the other han<l the \er ion of | 
Onkeb illoids just the suppleiiu ntai\ luiteinl that is leejiuied | 
to restore sense to the sho ter te wt Moreosei in not i few eises 
the Irif.nnntirN i innim itself ittaelus to its vaiiint leneleiing 
the siieeeeeiing woid liom Onk los thus mdie‘'aling that from this I 
point onw lids the latter \eisinn is to he followed Moie eon , 
eliisiM till IS the luf th it m 1 numl)ei ol old Mahzoi MSS we ' 
find r u”ums to the Semg of Meises inel to the Dec ileiguc in which I 
this preiccss h is been fullv e itiied out the text of Onkelos being ' 
given IS well \s the v mints of the rngnieiitut I irgum | 

I he eennel jciusilein I irgum or tlv so e dlcel jise iielo Jon ithan | 
idmittedlv owes its aseiijilKui ti Joiiilhan h< n T zziel to the 1 
incoiuet solnliem of the tlehre \ 1 ite d foim In which it \*as fre ^ 

quentlv cited viz ^ Jl, or rmgum Jinishalmi DI^DD) I 

llns itirgiim lepiesents a liter and meire sueeessfnl attempt to ' 
cornet ind snjiplement tli< largum of Onkelos b) the iiel ol 
vaiiinls eleiived fremi unotlier soiiue It is neit howexei i ' 
revision of the brigmentir> I irgurii — for it is cle arU inde peiieleiit 
of tint \eisioii -blit is i ithf 1 i jnrilkl it seirnewlnt late 1 piei j 
due tiem III which tJie text of Onkekis is iltend) eombmeel with a | 
number of v in Hits md adelitions It is imtiee ible tint this I ir 
glim his been consider iblv influenced b\ the larpim of Onkelos 
iTid m this respect is mothers is fai le ss tiustworthc thin the 
riigmentiiy 1 irguiii is i witness te> the linguistic anel othei 
peculiarities of the soiiiee from uliieh tlu) were botli elerneel It 
< xliil)its to I muled ehgier tliat t< iide ncc to t xpanel the text I 
by additions eif evcr\ kinel whieh Ins Ixen ilieaeh noted is ehir- | 
actenstic of the later stages eif Targiimie compeisition liomilies, 
legends ti iditiem il sayings and explmitions m fact event form ' 
of Higgiehc expansion are utilized b\ the I argiimist so tint it | 
times his woik^ eonvc) tlie impression more of a Iite Mulnnh | 
than of i tiinshtiein Ihis impression is lulh eonfiimeel bv {a) i 
compulse)!! of the 1 ilmud and later IMidi ishie woiks witli whieli 
it Ins obvious })oiiits of contact and {!>) the histeincal allusions 
iieh as tile me ntiein of Const intinople (Num xxiv le)) ejif i wife 
and elaiightci ot Alihomet {(hu x\i 21) inel the refeienees to 
I ^iii inel Ishmitl is le pre-sen tat ive^ worlel-pcvters (Gen xhx 2b 
Dent xxMii 2 ef Frigin Ig to (wn xhx 2 Dent xxxm 2)* 
111 its translition of the IIel)rew pseudo- Jonathan is careful to 
iveud anthropomorphisms ind to give the sense of ill but the 
most simple metajiluirs though his iiu thod is not so tlieirenigh is 
tint of Onkelos J veiy endeavoui is made to gloss over or 
moilify expressions which seemed derogitory to the ancestors of 

^ \eeordiiig to /un/ Cotti <idu yi^tlidu \ ortran^i 2nel t cl p So its 
contents bear tilt following jiiopoitions — ^toCicncsis xodiis, 

about to Leviticus / to Numbeis uul j to I’>e uteionom^ 

^ be ligsohn Dt diiahus Ifttr l\nt parap/irasihiis (1S15S) foi a 
fuller discussion see Bassfreund “Das bngmenten Targum ” in 
ilJT G IF f xl 

^ Ihe view tint Deut xxxm 11 could onI> have been wiitten 
by I eonte mpor irv of John Ih re inns rinnot be mami lined 
cf Dalm in Gramm p ^o f and mote fullv Bissfrcund M G ]V J 
xhv (iQoo) pj) 481 1 


Israel and to amplify everything which redounded to their credit 
On the other hind pscutlo Jonathan shows a tendi ney to condens* 
those additmns % hieh it his in common with tlu Fragment ir\ 
Targum in partieulir he omits all quotations from Scripture 

Tn regird to the sourn of the two Palestinian largums to the 
Pentateuch we must acccjit the conclusion of Bissfie und * that 
they both derived their v iriants from a comjikte rar^ttm Jem 
shalmt This conclusion is bised on the following grounds 
(i) \ incus Jewish works dituig Itom the nth to tlu T4th c( ntnre 
cemtim a large number of (juotations under the heading ' B, 
It 1 arf^um Jeriishc hni Of these lather less than a quarter an 
found in the liagmentary largum the remaintkr being moHtl\ 
tikeii from passages lor which no translation of that Targum 
exists Ihis completer work however cannot be identified with 
the pse iiele) Jonith in for more than half of these (juot itions are 
missing from the litter, anel further in passig«.s for vehicli v\u 
possess both the Fargiims, the text of the Irigmentary largum 
Agrees miie h mole ilosel> with the e|ue)titJons the linguistic evi 
elenee ilso shows that the Fragmeiitarv J irgum is i more futhfiil 
re j)re sentative eif the eingmal source (2) the pseudf) Jon ilh m 
elisj)la>s a eiirieuis meonsistincv in its renelcniig of jurticubr words 
ind phrases it on< time following Onkeleis it anotlu r i (]ill<ient 
soiiice I hat this latter source is the Far^itm Jcrushalnn is }uo\ed 
in the majonl) of e ises b\ i eomii inson with the hmgnmntirv 
1 irgiirn (^) epieitations fioni Seiipture jntstrveel in the In 
mentirv I ummi -1)011^ to a comjikter version than eiui pies. il 
Fiagmentirv I inmi 1 But though the e istence' of an old^ r 
J at inn Jitns/ialmi eiiinot l)i. denied it is clear tint the form n 
whieh it ua utilized bv the twei Pdestmim Targums e inno^ be 
of ineerlv elite forminv eif the late st elements m the Frigme ntarv 
and p e uelo-Jon ith in 1 irtjuins were nndoubtcdlv ejenveel from 
then eonimon seuirtc Moreover the existence ol a written Pahs 
tini 111 laignm it m e iilv dale is ex])resslv exelueli d bv the 

evadeiiee it einr disjio il In the middl' e/t tlu 2 iul centiir) \d 

K Simon ben ( in Ik 1 foibide the liinslition of the Iknt itnirh 
in anv Inigua^e but C k e k anel this » omin ind w is ujihcld bv 
R Jeilnuin 111 the ^rd centurv Ivni m the time of tlie l't«r 
\mcu um th<it is no mention c)f i vMitten Pikstmnn T mgiim 
theuigh tlu eiifitid IDbvlunun T 11 turn is lepe iledlv refeircd to ii 
the BibvMmin 1 ilmiid in the Midi ishii 1 ind at times iLo bv 

Pale slim in Xnioriim 1 hcbe eons'ckntu ns are sullieicnt fei eii 

provt the tbeoiv e>i Geiier'* whieh hi le)r so long been iccepted 
m erne lorin e)i ineelher tint the i irgui i eif ('nDlos was meieh l 
re jirodiKtion ed tlv old I ari^um Jirnbhdbui levistd m aceon' nice 
V itli the new 11 till hi' mtiodueed bv J\ \qiba \et it is 

iniTHissihle to ]ie)ld tint the laiemn ol Onkelos w is the onlv rcoie 
entitive ol I u iim ti tdilion thP existfel among the Jews down 
to tlu /111 eeitmv \ o the jiennel to which the intern ll cvideiKe 
comiieB iis to issi^n tlie / iteiii Jirisholnt is usi el bv the I 
iiK ] t irv largum ind the pseudo Jonatli in We must r^'^litr 
issume tint i toleriblv fixed 1 ir^um trid lion existed m IMkstine 
from ejuilt e irlv limes Ihe lingnige emiiloved in the 1 trmnn 
e>l Onkelos is idmittedlv Bd stiniin 01 )ui'ieap ind since 

luiguaQe ind thoiiglit ire ever closelv illied vc in iv eonjeeluri 
tint the enneiit lud le in exegesis whuh m part it least im 
ge) biek to the nel eentinv v o w is iie)t v ithout its inllue'ne e ui 
the Babvlonnn Iranshtion llns old 1 irgum Iraihtioii lio\ tvei 
nevri ueeiveel olhenl iieeigiiition in Fikstine ind w is un ible 
the le foie te) hold ils eiun when tlu new Bibvloniin version vNa-. 
intrenlueeel We inav mtt i tint as time went on a re le turn in 
f IV out of the oieler reiiekrims m idi its ll felt with tlu re'^ult that 
tliese wi le eolle I te d m the lorm of v in ints ind ipjx rule d to (^nkrle 
But the aiithontv enjoved b\ the litter nmlered it scenre against 
anv eneroie Imunts , lienee inv liter exjiinsmns tsjiteiall) those 
of a popnlir IH ndie chiraeter naturallv feund their w ly into 
the le ss stcieotv ])ed latrinn J/rn<ilinIni I nfnrtimateh we possess 
blit little nntend loi eontrollmg the texts either of the frig 
me lit 11 V raigiiin e>f ol tlu pseueh) Jonathan Of the litter onlv 
erne miiiusen])t (Brit Museum \eld «7o-»i) is known to exist and 
tins lias been utilized bv (rinsburgcr in Ins r<;(tido Jonaihan (Berlin 
ieu> 3 ) Ihe same schol ir Ins ilso editeel the Pans manusenpt (iio) 
of the krmmcntarv 1 irgum J rat^mniienthargiim Berlin 

to which he has ukled the \ iriants from God Sat 440 am' 
the manuscripts it Niiieinlierg ami I eipzig In the same editioi 
ire eollectnl the v uieuis frigiiunts e)£ the Targiim J( yu'^hn'ti i 
whieh ire to be feaiinel m the e iilv e elitions of the l^cntateueli and 
in pait also in vxanons manusuipts 

11 I Ml l MS ON TUL Pi e)l lILTS 

The ofheiil Targum on the Prophets is stated b\ the Babvkaniiii 
lalnuul tei have been siul bv Jonath in be 11 I zzu 1 the diseqiU 
of Hilkl anel is nsinlh known therefore as tlu latgum fotintl at 
1 Isevvheie in the 1 ilmiiel however tlu .luotituans from tins 
Targum ire given under the nime of josi ph bar Chijali head ot 

^ M G ll xl - 1 II 

* Ut^i Jtnft pp 102 tf 4si If \arJigilas<i(iH Schnften i\ 

p e)8 f j/discin Zeit'ichrifi (1871) ix p SO 
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the school at Pumbadita in the 4th century a d Both in language 
— though naturall) there is some variation of vocxbulaiy — and 
style it closely resembles the Targum of Onkelos and appe irs to 
have bttn modelled on that tnnslition in certiin passigcs 
indeed it appears to have made use of it ^ Piobably like Onkelos 
it did not assiimt its linal form m Bibylon before the <;th centuiy a d 
I t niturally follows from the character ol the original that the 
renelermg of this Targum is less literal thm that of Onkelos es|MJ- 
ciallv in the prophetic books but when due allowance is made lor 
the ditfieulty of the Hebrew it may bt described on the whole as a 
filthful reproduction of the original tt xt Its peeuliaiities of 
rcndtimg die due to the same piineiples which wen noted as 
uiuleilying the tianslation of the J\ntdteuch \nthropomorphisms 
IS a rule arc ivoided by means of the same expedients as those 
employed by (Onkelos expressions derogatory to the dignitv of 
God, or of the heroes of the nation aie softened down wliile 
figurative language is either boldly transposed or its ehiracter 
clearly shown by the introduction of the particle is ’ or “ like 
There is further i ttndenev to narrow down the scope of the 
prophetic utterances ind to limit their application to Isricl iml its 
immediate enemies LastK in the obscurer passages the Higgadic 
method of mtei pretdtion is employed to its fullest extent wink 
the translation throughout shows a marked tendency to explanatory 
additions 

Of a Tatgttm Jenishalmi to the Propliets but little is known, 
though it IS hardly doubtlul tint such a Targum existed if only 
in oral form iraees of this \ersion hi e been discovered b\ 
Bicher^ in the vaiiants attached to the ni rgiii of the Codtx 
Hetuhlinianu 6 and printed by’' Lagirde in his edition of Prophetai 
Lhaldaict (1872) Ihese fragments whiefi have been preserved 
under the he idmgs L’lT, 11' 1' exhibit ttrtiin feilurcs m 

common with the Jerusalem Larguins tty the Pentateuch ind ire 
demonstrably of post-ralmudic elate \eec)rding to Kohnt s list of 
Targum quotations in 'Ar /k a Jerusalem largiim existetl also for 
the Psalms Proverbs Job Canticles Liriic ntations Fecit siastes 
ami Esther but this list is scarcely reliable and as Dalman has 
pointed out ^ the tjuot itions in Iruk to Kings I /ekicl Proverbs 
and Limentations are the only ones that point with certainty to 
the existence of a Tamum jerushahm 

III r\u(iJMs ro nil Haciocrapha 

Ihese Targums possess but little interest for tht student of 
Jewish liter iture as they are almost entirely the work of indi- 
viduils made in imitation of the old< r 1 irgums Despite the 
reference to a Targum of Job in tlie ist century (sec above) all the 
extant Targums to the flagiographa are later in date tJian the 
Targums to the Law and the Prophets 

(1) Targions tn the Psalms and fob flicse Targums present 
certain features in common and may therefore be trcxtfd under 
the same heading Like ill the later Targums they exhilut a large 
amount of explanatory addition chiefly llaggadic m chiraeter 
At the same time the translation of the origin il is not nt glcctcci , 
and when se pirated from the later accretions this is found to follow 
the Hebrew tolerably closely Peculiar to these Targums arc the 
double translations which they give to many verses one of which 
IS usually Haggadic in chiracter whdt the other is more literal 
Bacher * would assign these Targums to the 4th or <;th etntury 
but as Dalman has pointed out,** they exhibit linguistic features 
m common with the jerusak m T irgums to the Pentateuch I hey 
cannot be earlier than the 7th century a d , and possibly are of a 
considerably later date 

(2) The Targum to the Proverbs stands apart owing to the 
peculiarity of tlie language in which it is wntten The inllucnce of 
the Ikshitta version is so clearly marked ® that Dalman (/ r ) <lc 
scribes it as a Jewish revision of that version Hut setting aside 
the Synasins due to the use of tlie Peshitta the F irgiim shows 
affinity to the largums to the Psalms and Job Ihe translation 
IS lilt ral and almost entirely free from Haggadic additions ’ 

(3) The I argums to the Megilloth — The chief c haracteristic of these 
Targums is their exaggerated use of paraphrise They mark the 
fin il stage m the development of Haggadic interpretation in which 
the translation of the text has practically disappeared m a mass of 
fantastic and irrelevant matter The Targum of Esther is known 
to us in tliree recensions (i) that of the Antwerp Polyglot almost 
a literal translation (2) that of the London Polyglot which gives 
practically the same text with many additions of a H iggadic char- 
acter (3) the so called second {shrnt) Targum a much larger work 
containing a collection of lat( r Midrashtm to this book Acconlmg 

1 Berliner Targum Onkdns 11 p 124 f 

2 Z D M G XXV 111 and xxix ^ Gramm p 20 

^ Jiidische Monatschrtft xx 208 f xxi 408 f 462 f 

® Gramm ji 34 

• Dathc De ratione consensus vers-mms chaldatcae et synacaf 
prnverbiorum Salotnoni’^ ed Rosenmulkr 1814 cf Maybaum and 
Noldeke m Merx Archiv 1871 mrl Baumgartner J hide erthque 
sur I etnt dtt tt xte dit li <rt dt 9 Proverbs 1890 

’ rf Pinkuss Iht syrischt IJchersetzung di) Proverhten Z A T 
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to Zunz* this “ second Targum is cpioted by Rashi (to Deut 111 
as i Jtrusilcrn largum and also (i Kings x 19) as the “ Haggad 
of the Megilloth Lsthcr The iargiim to Canticles is of a sum 
character to that of the “ second ” Esther Dalman assigns tlv 
1 irgums to a date half-way between the Babylonian Targu 
(Gnkelos and that to the Prophets) and the Jeiusalem Targu 
to the Pentiteuch ind lliosc to the greater Hagiogripha T. 
British Museum possesses tlirce important Yemen manuscripts 
the five Megilloth and the “ second ” Esther Targum in MbS ( 
1302, 1476 and 2371; 

(4) The largum to the Chronicles was first edited from in Erfi 
manuscript by M F Hick 1680-1683 A more complete 1 
accnritc edition fiom 1 Cambridge manuscript was edited 
D Wilkins in ijic, In tin translation which at times is fai 
liteial use ippears to have been mafle of the Jerusalem Targu 
to the Pentateuch, and of the Targums to the books of Sam 
and Kings Ihe text represented bv the Erfurt manuscript 
assigned to the 8th that of the Cambridge manuscript to 1 
gth century ad® 

No Targums have so far been discovered to Daniel and 1 
and Nthcmiah (J F St 

TARIFA, a seaport of Spam, in the province of Cadiz, at t 
extreme south point of the Peninsula, 21 m by rail W b W 
Gibraltar Pop (1900) 11,723 Ihe town is nearly qu< 
rangular, with narrow, erooked streets, and is still surrounc 
b\ its old Aloonsh walls On its east side, just within the 
stands the citadel Ihc rocky island m front of the to\ 
connected with the mainl.ind b} a causeway, is strongly fortific 
on the south side there is a modern lighthouse Anchovy a 
tunnv fishing is earned on, and there is some coasting tra 
chiefly in live stock, salt fish and fruit 1 he maniifac tu 
(leather and earthenware) aie unimportant Ihe oranges 
lanfa are famed for their sweetness 

Tarifa is the Julia Joza of Stribo, between Gades and Bel 
According to that writer it was colonized by Romans and 1 
removed inhabitants of Zelis in Mauretania Imgitana J 
Julia Transducta 01 1 taducta of coins and of Ptolemy appe 
to be the same place Its present name, dating from ea 
in the 8th century, is dcnveci from larif, whom 1 inq sent 
Spam m command of the advance-guard of the Moorish invad 
(see (.Ai iPHAi H and Spain History) In 1292 lanfa was tal 
by Sxndio IV of ( istile from the Moors, who made seve 
subsequent attempts to reeapture it In the defence of Tai 
Alphonso XI gained the battle of Salado, a short distance 
the westwird, in 1340 In 1812 a French force of 10,000 n 
under Generals Victor and Laval vainly endeavoured to capt 
Tarifa, which was garrisoned by 2500 troops (mostly Briti 
under General Gough 

TARIFF (ad ipted m English from the French , the W( 
comes through the Spanish tarifa, a list or sehedulc of pric 
from the Arabic, tarifa, information, an inventory, arf, kne 
ledge), a table or list of articles on which import or export dul 
are levied, with the amount of the duly specified, henee of 
used as a eollec live term for the duties imposed, or for the law 
code of regulations imposing such duties or varying the scale 
charges The word is also used quite widely of anyscheduh 
prices or charges, and, particularly in America, of the freight 
other charges of a railway or steamship line 

Resort IS made to tariffs or duties on imports, partly to sec 
reve nue, partly to affect the course of industry within a count 
Strictly speaking, these two objects arc inconsistent with e< 
other , since a customs duty, m so far as it causes a domestic 
dustry rather than a foreign to supply the market, ceases to 
a source of revenue But m a great number of cases the impc 
tion of a duty causes only a partial displacement of the fore 
supply, and hence brings some revenue freym that which rcmai 
Ihis eireumstance strengthens the hold ol the protective systc 
especially m c ountnes where customs duties arc an import 
source of revenue, the combination of fiscal convenience and 
prritcction to home industry being a highly attractive 0 
Where tariff duties are imposed solely for revenue, an cquival 
excise ti\ IS impejscd within the country, so as to put 
domestic producer precisely on the footing of his fore 

« G F p 83 

® Rosenberp nncl Kohler in Geiger’s J mhschc Zcitschnft 1870 



TARIFF 


competitor , and tariffs so maintained are in complete con- 

formity with the principle of free trade 

Great Britain — Between the close of the Napoleonic wars of 
1815 and the year i860, the tariff system of Great Britain was 
changed from elaborate protection to practically complete free 
trade An attempt had indeed been made in 1786 to modify 
the rigidly protective legislation of the i8th century In that 
year Pitt concluded a commercial treaty with France, providing 
for large reductions of duties in both countries But the treaty 
was swept away with the outbreak of the wars with h ram ( , and 
accordingly the old system was still in force in 1815 The first 
important step, and in some respects the decisive step, towards 
modifying it was taken in 1824, under the policy of Huskisson 
In that year, and again in 182 <5, gnat reductions were made in 
the duties on raw materials, especially on wool, raw silk, fla\ 
and iron, while consider iblc reductions were also made in the 
duties on manufactured goods The most sharply contested of 
the changes was in regard to silks, which had been completely 
prohibited, and were now admitted at a dut> of 30 per cent A 
considerable breach was thus made in the protective system , 
and some further changes in the same direction were made in 
the next decade, especially under Lord A1 thorp in 1833 But 
m the decade from 1830 to 1840 the ( orn Laws wtre the chief 
subject of contention Ihe great increase in population since 
the middle of the i8th centur> had made England a corn- 
importing country, especially with the rapid growth of manu- 
factures in the early ytars of tlu igth century Ihe first s)ste- 
matic ( om Laws irrposing duties on gram h id been passed in 
1773 From 1861 onwards a senes of measures were passed, all 
designed to maintain the high price of gram The Act of 1816 
prohibited the importation of wheat when the price was less 
than 80s a quarter ( — S2 50 a bushel) In 1822 the prohibitive 
point was lowered to 70s In 1828 the sliding sc dc was intro- 
du( cd, under which the duty went up and down as the pri( e of 
gram went down and up , and it was against this form of the 
Corn I aw that the great agitation led by ( obden and Bright was 
directed after 1830 For a long time the anti-( orn Law agitation 
seemed to have no effect, although conducted with extraordi- 
nary skill end enthusiasm In 1842, however 8ir Robert Peel 
made the first important concession, by modifying the sliding 
scale, his opponent, Lord John Russell, having proposed in the 
previous year a fixed duty^ of 8s <1 quarter In view of the bad 
harvest of 1845-46, and the famine in Ireland in 1846, Peel sur- 
Corn rendered, and proposed in 1846 the admission of 
Laws re- gram with only a fixed duty of is a quarter as a 
peaiedf registrition fee 1 his change was larried, hut Peel, 
being abU to carry only a fraction of his partv with 
him, was ( ompelled shortly afterwards to resign The ( om 
Laws had great political strength, serving as thev did the 
interests of the landowners, whose hold on parliament was still 
very strong, but the gtncral ((onomic situation in Great 
Britain, from the rapid growth of the manufacturing population 
and the imperative need of more food, made the abolition inevi- 
table After having been maintained till the middle of the 
century, app irently with irresistible support, they suddenly^ 
(ollapscd under the strain of a s( ison of exceptional^ short 
crops Both their continued maintenance and their final sudden 
abolition are m some respects divergent from the general course 
of British tariff history 

The remodelling of the tariff system m the diiection of free 
trade went on, little retarded by the maintenance of the Corn 
Laws and not much accelerated by their abolition In 1842 
great reductions of duty were made on a large number of 
articles , m 1846 still further reductions of duty were made , 
another senes of changes came in 1853 , and finally, in i860, 
Qenerai ^^st remnant of protective duties disappeared 

changes The four acts of 1842, 1846, 1853, i860 — the first two 
ta under Peel’s leadership, the second two under Glad- 

1842-60 stone’s guidance — thus carried out gradually the 
policy of free trade m regard to other articles than gram 
The first of them, m 1842, was signalized by the introduc- 
tion of the Income Tax as a means of raising revenue to replace 
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that lost by the diminished import duties The last of them, 
in i860, was largely influenced by the great commercial treaty 
with PTance In that treaty the concessions made to France 
were the reduction by Great Britain of duties on wines and 
spirits, and the admission, frt( of duty, of some important 
Prench products, notably silk manufactures, gloves and other 
products in which the French had superiority Great Britain, 
instead of limiting the concessions to France, m i860 made them 
applicable to all the world 1 he silk manufacture, as to which 
the first great changes had been made in 1824, and on whose 
produ( ts the duties had been kept higher in previous acts than 
on other manuf icturcs, was thus compelled notwithstanding 
violent opposition, to face unfettered foreign competition 
Two general features should be noted in regard to the tanff 
history of (ireat Jfritam In the first place, most of the reduc- 
tions of dutv on manufactured articles were of little practical 
significance The great mass of manufactured commodities 
were produced in the United Kingdom more cheaply than m 
foreign countries, and would not have been imported, with duty 
or without except m sporadic amounts for some special qualities 
The changes hence involved little real readjustment of industry^ 
There is thus some ground for the assertion that the policy of 
free trade was not adopted by the 1 nitcd Kingdom until its 
industries had reached the stage of being mdependent of pro- 
tection But this does not hold good of some manufactures , 
especially not of the silk industry , and some parts of the woollen 
and lintn trades Still less does it hold good of raw materials, 
many of which had been really affected bv the duties, and were 
largely imported after their abolition Such was the case not 
only with some metals, surh as lead, zinc, copper, but still more 
strikmgh with textile materials such as wool, flax, and the like, 
and most of all with agriculturil products such as gram, meat 
and meat products, timber In regard to all these, the abolition 
of protection meant a real sacnfic e to domestic mdustnes The 
second feature to be nested is chc simplification which resulted 
m the administrative features of the English tariff A great 
mimbtr of articles had been enumerated m the earlier tariff acts, 
each ot which was imported m very small quantity and yielded 
an insignificant revenue The nature of the changes made 
between 1842 and i860 is indicated by the following tabular 
statement — 



Duties rednctii 

Duller ibolishcd 

IH42-46 

SOS 

300 

18 g) 

1 12 

S 4 
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After i860 onlv forty -eight articles remained subject to dutv, 
a number which has been still further reduced, the most notable 
change h iving been free admission of sugar m 1872 Since that 
date the English customs tariff has been simplicity itself A 
verv few articles (spirits, beer wine, tobaeeo, tea eoffee, cocoa) 
vield prattu ill\ all of the customs revenue, and so far as these 
arti( les are jircxluced within the countrv , they are subject to an 
excise dutv , an internal tax precisely equal to the import dutv 
In iqoi, to aid m meeting the expenses of the South African war 
a moderate rev enue dut\ was again imposed on sugar , and in 
1902 the shilling duty on com and flour (abolished m 1869) was 
restored, but again taken off m 1903 In this vear began the 

Tariff Reform ” movement initiated by Mr Joseph Chamberlain 
(qv), but Free Trade retained a strong hold on the British 
electorate, and the return of the overwhelming Radical majority 
to parliament in 1906 involved its retention under the fiscal 
policy of that partv In January 1910 the Liberal government 
was again returned to power , but the l^nionist partv was now 
committed to Tariff Reform, which had made great strides in 
obtaining popular support 

L ranee — Ihe tariff history of France in the 19th century 
divides itself into three periods one of complete prohibition, 
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lasting till i860, so(ond, of liberal legislation, from i860 to 
1881 , third, of reversion to protection after ibbi 

(1) During the hist period the prohibitive legislation of the 
1 8th century was retained, largely in consequence of the Napo- 
leonic wars The commenial treaty of 1786 between Great 
Britain and France has already been referred to as making a 
breach in the restrictive system of the i8th eeiiturv , and in the 
earl\ )eais of the French Revolution a similar wave of liberal 
poh(v is to be seen But the great wars led to the complete 
prohibition of the importation of rnanutactures, reaching its 
climax in Napoleon’s Continental system Ihe s\stem of pro- 
hibition thus instituted, while aimed at Great Britain, was made 
general in its terms Hence the importation into hraiue ol 
virtually all manufactured articles from foreign countries was 
completely mterdicted , and such was the legislation in force 
when peace came in 1815 This s) stem doubtless was not ex- 
pected to last after the wars had ceased, but, as it happened, it 
did last until iSOo bucccssnc governments in Fiance made 
endeavours to break with the prohibitive svstem, but naturally 
met with strong opposition from the manufacturing intcicsts, 
not prepireci to meet the competition ol Great Britain, whose 
industries had made, and were continualh making, rapid strides 

I he politic il position of the governments of the Restoration ind 
ol Louis Philippe was such that they w^re unwilling to forfeit 
support b\ pushing meisurcs in which, alter all, they were not 
themselves deeply interested 

(2) It was not until N qioleon 111 behexecl it to be to his 
political idv int ige to stiengthen fiiencllv reUtions with (iieat 

Britain b) the moderation of the import duties 
of^^io change was linall) made , while the despotic 

chaiactcr of his government enabled him, when once 
the nev pohe v was entered on, to bring ibout i r idle il ehmgc 
After some secret negotutions in which the English ( orn Law 
agitator, Cobclen, and the French economist, ( htrbulicz, took 
an active part, Napoleon was persuieFd to enter on the famous 
commeaial treat) of i860, and virtually to force its icccptancc 
by the French legidature In tlie treats is hn ilh fr imed duties 
on most manufactured commodities were reduced to a range of 
10 or 15 per cent , some iron manuhic lures, liowever, being left 
at slightlv higher rates Before the treat \ ill woollen and 
cotton manufactiiics all manufactures of leather, of hardware, 
potters all glass ware, hid been prohibited while r iw m itc n ils 
ind such inanufac lures as were not prohibited had been sub- 
jected to heav V duties Ihe treaty thus m idc i 1 idle il ehmgc, 
revolutionizing the tariff svstem of F'rance It did so with rela- 
tion not onlv to the United kingdom, but in its liter effects, to 
the world at large The French government at once set to work 
to enter into similar arrangements with othc i countries, and 
treaties were successivelv concluded in 1860-66 with Belgium, 
with the Zollvercm (German)), Ital) , Switzerland, Sweden and 
Norway, Holland, Spam, Austria All these countries made 
reductions of duty on French products while France admitted 
other products at the rates of the British treatv tariff Ihus a 
network of treaties was spread over Eurc^pe leading to much 
greater freedom of trade and o})ening an era of freer international 
exchange 

(3) Ihis more liberal policy, how^ever, probably never had 
deep root in French public opinion It received a check from 

thi Franco-German \\ar of 1870-71 Ihe treaty of 

Frankfort in 1871 contained, in place of the previous 
1880 detailed commercial treaty with Germany, the simple 

“most livoured nation” proviso The guarantee 
which each countrv thus gave to the other of treatment as 
favc:)urable as that given elsewhere became irksome to France, 
«>ore after her defeat in the war More important, however, in 
undermining the liberal S)stem, was the change in agricultural 
conditions which began to set in in the decade of 1878-88 
1 hen the great improv^ements in transportation caused compe- 
tition in agricultural products to be felt, especially from the 
United States Agricultural price s declined , agricultural de- 
pression set in I he agricultural interest m France, hitherto 
indifferent about duties, now began to demand protection 


against competition horn bc)ond the sea lo this factor was 
added the revival! of national feeling and prejudice, with grow- 
ing political compile ations and jealousies Hence, b) gradual 
steps, the customs pohev of France has become more and more 
stronglv^ restrictive Ihe first important step was taken in 
1881, when a new general tariff was established, in whic h specific 
duties replaced the ad 7 >alorem duties chicflv applied in the treat) 
tariffs of 1860-66 Ihc new rates were supposed to be no more 
than equivalent to those replaced bv them, but in fact were in 
some cases higher New treaty tariffs, less liberal than the 
earlier ones, were concluded with Belgium, Switzerland and 
Spain , while with other countries (eg Great Britain) a “ most 
favoured nation ” arrangement was substituted for the previous 
treaty regime Ihese new treaty <irrangements expired in 
i8cj 2 even lielore that date, duties had been raised cm giam 
and meats, and hn illv, in i8tj2, a new and more 
highly protective generil tariff was established on 
the recommendation of ]\I !Mchne, with high duties on 
<igrieultural products and raw materials as well as on manu- 
lictures, and with provisions for limited domestic bounties on 
silk, hemp and flax Nevertheless, some provision wis midc 
for negoLi ilKjns with foreign countries by establishing a mini- 
mum tanlf, with rvtc^s lower than those of tin gmcril or 
maximum Itnlf, the rites of this minimum tariff being apph- 
c iblc to eountnes which might make concessions to Frincc 
As a rule the minjinurn tarill has been applied, after negeffia- 
tion, and thus is the tarilt m practical elicct , vet its rates arc 
still high, and most signifieanl of ill agrieiilluril products are 
granted no reductions whiilever as eurripand with the maxi- 
mum tariff, there being heavy and unielaxed dutico upon gram, 
anim«ils meat" and the like 


Gennany —Iha tariff histor) of Geimany, up to the founda- 
tion of the Geiman Empire, is the historv of the Zollverem 
or Citrman eiistoms union , and this m turn is closelv 
eonneeted with the t iriff historv ol Prussia Jn i8t8 
Prussia adopted a taiiil with mueh reduced duties, 
under the mfltienee of the liberal statesmen then 


still powerful in the Prussian government The excitement 
and opposition in G'-rminv to the F'russian tariff led to customs 
legislation bv the other (jcrman states, some smaller states 
lOining Prussia, while the southern states endeavoured to form 
independent eustoms unions Email), bv gradual steps be- 
tween 1831 and 1834, the eomplele Zollverem was formed, 
notwithstanding popular opposition All the (icrman states 
formed a customs union, with free tiade between them, except 
so lar as clillering internal taxes in the several stales m ide some 
modifications nceessarv Ihe customs rev^enue was divided 


among the several states in proportion to population Ihc 
tariff of the /ollvarein was, in essentials, the Ihussi.in tariff of 
1818, and was moderate as compared with most of the separate 
tariffs previouslv existing Within the Zollverem, alter 18^4, 
there wais an almost unceasing struggle between the Protec- 
tionist ind Free Trade parties, Prussia supporting in the main 
a Liberal pohev, while the South German states supported a 
Protectionist policy The trend of the tariff policy of the 
Zollverem for some time after 1834 was towards protection , 
partly bee ause the specific duties of 1818 became pioportionatelv 
heavier as manufactured commodities fell in pnee, partly be- 
cause some actual changes in rates were made m response to 
the d< mands of the Protectionist states In i8«;^ a treaty 


between the Zollverem and Austria brought about reciprocal 
reductions of dutv between these two parties After i860 a 
change towards a more liberal polic v was brought about by 
the efforts of Prussia, which concluded independently a com- 
mere lal treaty with France, fore mg on the otner members of the 
Zollverem the alternative of either parting company 
with Prussia or of joining her in her relations with treaty 
France Ihe scconci alternative was accepted, largely and low 
because Austria did not vigorously suppoit the South 
German states, and in 1865 the Zollv^ciein as a whole 
concluded a commercial treaty with France bringing about im 
portant reductions of dntv The n gime of comoarativcly free 
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trade thus established lasted lor about filteen years After the 
foundation of the German Lmpirc, the duties of the 7 ollverem 
oceanic those of Germanv, and for a time the liberal regime 
was maintained and extended, with respect to the tarid as with 
icspert to other matters But in Germany, as in h ranee, a 
eombination of pohtual and of economic forces led before long 
to a reaction towaids protection Bismarck broke with the 
National Liberals, who were the champions of free trade , at 
the same time the agricultural depression set in, and the agri- 
cultural interest demanded protection against American and 
other foreign competition Ihe manufacturers, especially of 
iron, also manoeuvred for protection Ihc reaction came in 
1879, when duties were increased on manufactured articles as 
Protec- agricultural articles Other advances of 

tlott rein- duty were made in later years, espec lally on gram , 
stated, and thus the policy of Germany has liecome dis- 
tinctly Protectionist, though not to the same degree 
as in France fh 1892, however, the precise )car in which 
France gave up her s>stem of commercial treaties, some modera- 
tion was brought about in Germany’s protective system by 
commercial treaties with Austria, Italy, Belgium, Switzerland, I 
and shortly alterwards with Russia Ihesc treaties provided I 
lor reductions of duties in ill directions, the most import int | 
concessions being on certain agricultural prixlucts Thus the I 
dut\ on wheat, which had been gradually raised as high as 
5 marks per hundred kilogrammes (roughly is 3d , or about 
30 c a bushel) was reduced to ^ 50 marks b) the treaties The 
1 itcs ol these treaties were extended to i number ol other 
countries having “most favoured nation” relations with 
(jcrmany Ihe tariff s>stcm of Gerrrianv, however, at the 
beginning of the 20th centurv, remained dcfinitel) Protec tionist 
In other important countries rhingcs in ])oliey have taken phet 
similar to tliosc noted in Germuiv md m France TIk tri of 
iinxh ! ited t irills which began with the great tre it\ of iS(k) listed 
ior i bout twenty ye irs and was followed in Ttal\ \iistria Belgium 
■swit/ciland ind Spain bv a n version to protection altlioiigh 
usually to a less high system of proteetion than liad prevailed 
belore i80u The United Kingdom ind Moll ind done held con- 
M'^tently and unlcdtc ringlv to the piinc i])li ol Irec tiaclc The 
fietors which hive hrouglit about this u ic turn have been as w is 
dn idv noted partly ceonomic partl\ jiolitie d on the one hand 
the pressure of competition from distint eountrics in agricultural 
])roduets a conseipience chictly of improved transport ition on 
the other hind the uvivil of nitionil sentiment and prejuduc 

The United States — Ihe tariff history of the United vStates, 
like that of Furopean countries, divides itself into two gita,t 
periods, before and after the year i860 But it is no more than 
an accident that this year constitutes the dividing line in both 
eases, the change in the United States being due to the Civil 
War, which so profoundlv influenced the fiscal, economic and 
political history of the country in all directions Ihe period 
before 1860 may again be divided into three sub-periods, the 
fiist extending from 1789 to 1816, the second from 1816 to 
about 1846, the third from 1846 to i860 

(1) The lariff Act of i78(^ was the first legislative measure 
passed bv the United States The Protectionists have pointed 
to it as showing the disjiosition of the first ( ongress to 
iJm” adopt at once a pohev of protec tion , the Free Traders 
have pointed to it similarly as showing a predilection 
for their policy Each had some ground for the claim Ihe 
duties of the aet of 1781^ were very^ moderate, and, as eompared 
with those which the United States has hid under mv subse- 
quent legislation, may be described as free trade duties On 
the other hancl, the spirit of the act of 1789 w^as protcctiv^e It 
had been the design of Madison, and of other firm supporters 
of the new constitution, to adopt in 1789 a \er\ simple measure, 
designed solely to secure revenue But the pressure from the 
representatives of some ol the states, notably Pennsvlvania 
and Massachusetts, compelled him to incorporate m the Tariff 
Act certain specific duties borrowed from the lariff Acts then 
in force in these stiles, which had a distinctly protective aim 
Thus the act of 1781^, although the duties levied bv it were 
inocierale, yet had a protective intent Such in the mam re- 
mained the situation until 1816, duties being indeed raised from 


time to time in order to secure more revenue, but the arrange- 
ment and the general rate of the duties not being sensibly 
modified There was not at this time any considerable public 
feeling on the subject ol protection, chiefly because during most 
of the years of this period the Eastern states, and especially 
New England, where manufactures might be expected to 
develop first, were profitably engaged in an extensive export 
and carrying trade 

(2) After the close of the war of 1812, however, a new spirit 
and a new policy developed With the end of the Napoleonic 
wars, the opportunities for Arne ru in commerce be- 

came less while at the same time the expanding 
population necessarily led to diversified interests at home A 
demand arose lor two closely connected measures protection 
to domestic manufactures, and mtcrnal improvements Pro- 
tection was demanded as a means both of aiding young 
mdustries and of lostering a home market for agricultural pro- 
ducts llie chief spokesman of the new movement w is Henry 
Clay, who remained throughout his life the constant acjvcxate 
ol this so-eallcd “American system” Some disposition in 
this direction showed itself as early as 1816, when tarili duties 
were raised Still greater changes were made in 1824, 1828, 
and 1832 In 1824 duties were considerahlv raised , and 
thereafter the New England states, which so far had been 
hike wvinn in supporting the movement joined in it unrtservedlv 
The lariff of 1828 was affected by some political manipulation, 
which caused it to contain objeelionable piovisions, and to 
lie clubbed “ the tariff of aliominations ” But the so-ralled 
abominaticjns were removed m 1832, when the protective 
svstem was deliberate K and carefulh rearranged B^ this 
time, however, the ojqiosition to it in the South hacl reached a 
pitc h so intense that concessions h id to be made As a planting 
and slave-owning region, the South inevitably had no manu- 
fac tures it felt that its c otton was sure to find a foreign market, 
and would gam little from the establishment of a domestic 
cotton manufacture within the country , and it judged, rightly, 
thit the protective system brought it only burden and no 
benefit Ihe extent of the burden was greatly exaggerated by 
the leaders of the South, especially m the heat of partisan con- 
troversy , and the subject was elosely connected with the con- 
trove is\ as to the rights of the states, and the endeavour of 
South Carolina, under the influence of Calhoun, to nullify the 
lariff Act of 1832 The nullification movement led in 1833 to 
the well-known compromise, by which the rates of dutv as 
established by the act of 1832 were to be gradualh reduced 
reaching m 1842 a general level of 20 per c enl The compromise 
served its turn m allaying political bitterness and staving oft a 
direct conflict between the I nited States and South Carolina 
But the reductions of duty made under it were never effectively 
earned out In 1842, when the final 20 per cent rale was to 
have gone into effect, the Protec tionists again had control of 
Congress, and after a brief period of two months during which 
this 20 per cent rate was in foret passed the Tariff Act of 1842, 
whith once more restored the protective svstem in a form not 
much less cxtrFme thin tint of 1832 

(3) Four vtars later, however, m 1846, a very considerable 

change was secured by the South, and a new era was entered 
on Ihc Democratic partv now was in control of 
legislation, and in the lariff Act of 1846 established ^ ^ 

a svstem of moderate and purely ad valorem duties, in which the 
protected articles were subjected, as a rule, to a rate of 30 per 
cent in some cases to rates of 25 and 20 per cent The sxstem 
then established has often been spoken of as a free tmde svstem, 
hut was in rcalitv onlv a svstem of moderated protection In 
1837 duties were still further reduced the rate on most pro- 
tected commodities going down to 24 per cent , and rem lining at 
this comparativelv low level until the outbreak of the C iv il War 

Ihe second great period in the tinff historv of the United 
St itcs opens with the Civil War It is true that the first steps 
towards a policy of higher protec lion w ere taken just before 
the war began In the session ot 1860-61 immediately pre- 
ceding the outbreak of the conflict, the Morrill lariff Act was 

xwi 14 a 
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passed b\ the Republican party, then in control because the 
deftdion of Southern members of Congress had already begun 
It substituted speeific duties for the ad valoftm duties of 1846 
and 1857, <tnd made some other ehanges ol signihcancc, as in 
the higher duties upon iron and steel ertheless, the ad- 

vances then tmele were of little importanu as compared with 
the far-n aching increases ol dut)r during the Civil War These 
tormecl pert ol the general resort to every possible 
fiscal device The great struggle compelled ever) 
1862*64 source to be strained to the utmost the issue of 
long-time bonds, continual borrowing in ver) large 
amounts on short-time inconvertible paper money an elaborate 
and all-per\ading svstem ot internal taxes, and hnallv, heavy 
impc^rt duties Ihc internal taxes of the war were applied not 
only m the torm of income taxes stamp taxes, licence and gross 
receipts taxes but also as direct excise taxes on many com- 
modities I he import duties were cc'irrespcmdingly raised, 
parti) bv wav of ott-set to the internal taxes, partlv as a means 
of getting additional revenue, and finally m sc^ime degree be- 
cause of a disposition to protect domestic industries I he 
most important acts were the great revenue acts ot 1862 and 
1864 Some further changes were made m 18O:; and the close 
ot the war thus left the United Slates with a c complicated system 
of very high taxes both on imported duties and on domestic 
products 

Ihc main features of the tariff historv of the United States 
since the Civil War have been that the internal taxes have been 
almost entirelv swept aw iv , the import duties on purely re- 
venue articles similatlv abolished, while those import duties 
that copcritcd to protect domestic industries have been main- 
tained, and indeed in man) cases increased Ihc situation has 
had some an ilogv to that of France from 1815 to i860, when 
simikrlv a highlv restrictive s)stcm established during a poeriod 
of war was unexpectedly retained long alter peace had been 
established This result in the Unite ci States came about by 
gradual steps and without premeditation After the close of 
the war efforts were first directed to clearing the hnanc lal situa- 
tion bv funding the floating dc bt and taking steps (never fullv 
consummated) towards contracting the curiencv Next the 
internal taxes were gradually done away with, until nothing 
was left except the excise on beer, spirits and tobacco No 
further resort was made to internal taxes until the revenue act 
of 1898 was passed, at the outbreak ot the Spanish War Efforts 
were made also to reduce the tiriff duties, but these naturally 
came last thev met with strong opposition, and in the end 
thev were almost completely frustrated, thus leaving as the 
basis of the t iriff the rates which had been levied in the course 
Oradual some rearrangements were made, 

coasoU- duties on iron and on some other artic les being re- 

dattoa duced In 1872 a more general reduction was carried 
out stronglv resisted bv the Protectionists, and finally 
“ ending in a uniform cutting off of 10 per cent from 

all the import protective duties In 187s, however, when the 
revenue had become deficient after the crisis of 1873, the 10 per 
cent reduction was repealed, and duties restored to their 
previous amounts It deserves to be noted that in 1872 an 
important step was also taken towards removing entirely the 
duties on purely revenue articles, tea and coffee being then 
admitted free of duty On the other hand, the maintenance 
of the protective duties, and the gradual consolidation of feeling 
in favour of a permanent policy of strong protection, led to 
other revisions and rearrangements in the direction of pro- 
tection In 1867 an important act on wool and woollens was 
passed, largely increasmg the duties on both In 1869 the duty 
on copper was raised In 1870, while some duties were lowered, 
others were raised, as, for instance, those on steel rails and on 
marble Ihus the ten years immediately following the close 
of the war brought about the gradual transformation of the 
high duties levieci on all commoditic s for revenue purposes into 
a system of high duties almost wholly on protective commcxiities 
This transformation met with much opposition, not less in the 
Republican party than in the Democratic party While the 


feeling in the Republican party had been from the outset m 
favour of protection, so high a range of duties met with much 
opposition I his opposition led to an important general re- 
vision in 188^5, largely influenced by the recommendations of a 
special lariff Commission which Congress created in 1882 The 
act of 1883 was passed in the main as a party measure 
by the Republicans, and on the whole served rather 
to put in order the protective system as it stood than 
to make any change of policy Certain duties were reduced 
(though in no Ciisc greatly reduced) such as those upon wool, 
some woollens cheaper grades of cotton cloths, iron, steel rails, 
copper On the other hand, on many articles duties already 
high, but believed to be insufficient for the effective protection 
of the domestic prc'iducer, were raised , e g , on finer woollens 
and cottons, on some iron and steel manufactures 

I he tariff system as revised and codified in 1883 would pro- 
bably have remained unchanged for many years had it not been 
for the turn taken by politic al and financial history 1 he decade 
from 1880 to 1890 was one of great prosperity, consequent!) 
of rising imports, consequently of swelling customs revenue 
In the sec oncl half of the decade a continuous large surplus in 
the Treasury necessaril) directed attention to the state ol the 
revenue, and gave strength to the protests against excessive 
taxation In addition, the Democratic partv, which had long 
been committed, though in a half-hearted way agunst the 
policy of high protection, was brought to a vigorous and un- 
compromising attac k on it through the leadership of President 
rievcUnd In his Presidenti il Message of December 1887 he 
ittackcd the protective system in unqualified terms , and m 
the session c:)f 1887-88 the Democratic majority in the House 
of Representatives prepared a bill providing for great reduc- 
tions The control ot the Senate by the Republicans prevented 
iny legisl ition Put the Republic ms, is is almost inevitable 
under <i party system, championed the policy opposed by the 
other side, and declirtd themselves not only in favour of the 
maintenance of existing duties, but of the consistent and un- 
cpialificd further application of protection The protection 
cjuestion thus became the mam issue in the Presidential election 
of 1888, which resulted in the clefc it of the Democrats In the 
next ensuing sessic^n of Congress, m 1889-90, the Republicans 
passeel a new tiriff ict known as the Me Kinley Tariff 
Act, because Mr McKinlcv was then chairman of 
the House Committee m charge of the bill it ad- /Yqq ^ 
vanced duties materially on a considciablc number 
of commodities, both raw materials and manufactured articles 
The duties on wool were raised, corresponding changes made on 
woollen goods, the duties on cottons, linens, some silks, and 
velvets considerably raised A further step towards consolidat- 
ing the protective system was t ikcn by abolishing the duty on 
sugar, mainly a revenue duty Ihe necessity for reducing the 
revenue and c utting down the continued surplus was met in 
this way rather than bv lowering the protective duties For 
consistency in maintaining the protective principle a direct 
bounty was given to the domestic producers of sugar in 
Louisiana A turn m the political wheel brought an abrupt 
change four years later, in 1894 1 he tariff question was again 

the issue in 1892 President Cleveland, defeated four years 
before, was now again elected, and the Democratic party came 
into power, pledged to change the tariff system Accordingly 
in the first ensuing session of the Congress elected in 
1892 the tariff act of 1894 was passed, known as the 
Wilson Tariff, bringing about considerable reductions ® 

of duty Ihe muisure, however, was less incisive 
than Its chief sponsors had planned, because of the narrow 
majority commanded by the Democrats in the Senate Some 
of the Democratic senators were lukewarm in their support of 
the party policy of tariff reduction, and joined with the Re- 
publicans in mitigating the changes Nevertheless some crucial 
changes were made Ihe duty on wood, typical among the 
duties on raw materials, was completely abolished, and with 
this change came a great reduction in the duties upon woollen 
goods Changes, but of less importance, were made on other 
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textile goods The House had proposed to remove also tht 
duties on coal and on iron ore, hut the benate permitted only 
a reduction in these A duty was re-imposed on sugar, chiefly 
as a means of securing needed revenue, but at a less rate than 
had existed before 1890 At the same time the differential 
duty on refined sugar, which operated as protection to the sugar 
trust, was not abolished, as the ardent tariff reformers had 
proposed, but kept in substance not greatly changed Ihis 
circumstance, as well as the failure to make other desired re- 
ductions, caused the ardent t iriff reformers to be greatly dis- 
<ippc)inted with the act of 1894 as finally passed, and led 
President Clevelind to permit it to become law without its 
endorsement by his signature The next election in i8()6 
brought still another turn in the political wheel, the Republicans 
being once more brought into power under the leadership of 
President McKinley Tlie currency issue had been foremost in 
the campaign, but the Republicans had also proclaimed them- 
selves in favour of .1 return to the unqualified protective system 
At the extra session which President McKinley called in 1897, 
almost the sole measure considered was the tanlf act, known 
(again from the name of the chairman of the House ( om- 
mittcc) as the l^mglev Act this rcimposed the 
fariff^of Upon wool, on most qualities at the prec ise rates 

J 897 ^ 1890, on some c]ualitics at even higher rates Nec es- 

sarily the duties on woollens were e orresponclingl} 
raised, and here again made even higher than they had been in 
1890 On other textiles, partuularly on silks and linens, similar 
adv mccs were m idc As i rule, the duties of 1890 were either 
retained or somewhat advanced lo this policy, however, 
there was a significant exception in the iron and steel schedule 
where the reduced duties ot 1894 were left mainly unchanged 
The iron industiy m the United States had made e \tr iordinar\ 
advances, and eontesseelly was not in need of greater protection 
than had been given in 1894 Some provisions for rcciproeiU 
amngernents with other countries, opening the \v ly for possible 
reductions of dut> bv treat) arrangements were ilso incor- 
porated in the act of 1897, though with limitations which made 
it impicdnblc that my considerable changes would ensue from 
this policv Some such provisions had also been contained 
in the act of 1890, but here also without impc^rtant results 'I he 
tanlf system of the United States at the beginning of the 20th 
cenlur) thus remained rigidly and unqualifiedly protective 
with rates higher than those ol even the most restrictive tariffs 
of the countries of the European continent 

AeiruoRiTiFs — Anie J tud( ^ur U s tarifi, dt doiuu t d sitr U s IvaiU f 
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TARIJA, or Parixa, a department and teiwn of south-eastern 
Bolivia The department lies on the northern frontier of 
Argentina, and is bounded W by Potosi, N by Chuquisaea, 
and E by Paraguay Pop (1900) 102,887 Area, 33,036 
sq m Ihe eastern and larger part of the department belongs 
to the great Chaco region Ihe Chaco distric ts are inhabited 
by small nomadic tribes of Indians, and the grassy Llanos de 
klanzo by the Chinguanos, one of the strong Indian nations 
of South America They are considered a branch of the 


Guarany race, and live in permanent villages, breed horses, 
cattle and sheep, and till the soil Near the Argentine 
frontier are the less civilized tribes of the lobas, and in the 
mountainous districts are remnants of the Quichuas, once 
masters of an empire 

ihe capital, San Bernardo df Parija (pop 1900, 6980, 
1Q06, estimate, 7817), is the only town of importance in the 
department It is situated on the Rio Grande de Tanja, abejut 
100 m E of Tupiza It is about 5800 ft above sea level and 
its climate is mild and hedthy The town was founded in 1577 
by Lui7 de Puertes, by orders of the Viceroy of Peru, as a 
military j)ost to hold the Chinguanos in check About the 
same time the Jesuits established themselves here, and the 
most important building in the town is their convent, afterwards 
occupied by the Francisuins 

TARIM, the print ipal river of ( hinese or Eastern Turkestan, 
in the middle of Asia It rises in two head-streams, (i) the 
Kashgar-dar\ a, which springs as the Kyzyl -su on the N \trsant 
of the Pamir plateau, not far from another Kyzvl-su or the 
Vakhsh, which flows down the Alai valle\ to join evcntualK 
the Arnu-darya, and (2) the \arkand darva, which gushes out 
under the name of the Raskan dtrya, on the N slope of the 
Karakorum Mountiins, just under the Karakorum pass The 
former stream flow^s almost clue h past the city of Kashgar 
until It joins the Yarkand or \ arkent-dary a The latter, after 
skirting, in a deep gorge and in a north-western direction, the S 
loot of the Sughet Mountain^ and then of the Raskem Mount 1 ins, 
both constituent members of the western Kuen lun, foices 
its way out into the lowlands of Eastern lurkcstan and flows 
N past the city of Yarkand, then turns N E and traverses in a 
gigantic arc the N W , N , and E margins of the vast desert of 
lakla-makan Of these two stretims Dr Sven Hedin concedes 
the honour of being the mother river to the Varkand-dar\a, 
on the ground both of its length and of its volume , indeed for 
some months in the year the Kashgar-dar\ a, mainh owing to 
the dram made upon it for irrigation purposes after it debouches 
upon the lowlands, fails to get through to the Yarkand-dar\a, 
whereas the Yarkand-dar\a, on the other hand, never dries up 

The Kasligtir (kiryai enters flic \ arkand-darya b\ »i wide delta 
of anastonic’ising arms beginning m the vicinity of M iral bashi 
(3()''^ 49' N iiul 78'’ j / E ) riiL conjoint river bearing the name 
of the \ ark me I d iry i flows for sonu 2 -,0 in N E until it encounters 
the \k su <Hrya from tht N \k>ng this p irt of its course the nver 
IS full of minor sinuosities with i dttp narrow channel a sluggish 
current and high sttip banks bordered by fortsts of poplars and 
thickets of rttcls 1 In \k sn (hr>a which rises at an altitude of 
iioeK)ft IS the Vk-sii nc ir tlie S \\ evtremitv , but on the \\ side, 
of the Kokshal tan range of the Ti in-shan Mountains soon breaks 
through tliat range and prcxrctds to fleiw E N E along its soutlj^efH 
foot but undtr the n ime of the Taushkan-darya until it reaches the 
town ot \k su ill 8(.F 41' E and 40° JS N I hence it flows S and 
S L and eltects a junction w th the V arkind-daiya (rinni) m iliout 
Si° F The Ak-su whieh is swift and brings down Urge quantities 
of sedimt nt infuses new \igour into the main rivtr giving it an 
impulse which carries it ill the w ly tlown to the Kari-koshun 

About 20 m farther down the yi umdak-ehrva or Tarim as the 
river then begins to be eilleel is joineel on the right or S by the 
Khotan-darva a streim which rises 111 tht N ringts of the Kuen lun 
Mount nils ind lights its way across the all engulling sands of the 
desert of liklimikin but with such poor results that it is onl\ 
about forty'^ dav*^ m the >eir that it makes anv contribution to the 
volume of the Tarim Some 180 to 190 m below the confluence 
of the Ak-su-dar\a the nver begins to come into direct conlhct 
with the sind-duncs of the great elesert which it has thus fai sue 
eessfullv skirteel \i the s iinc time it begins to waste its stre^ngth 
in filling marginal or lateral lakes formeel in the hollows between 
the big sinel dunes (thev reieh elevations of as much is p)0 ft ) 

In about 86° 30' F near the station of K iraul the rner begins 
to break up in deltaic fishion inel in a long seciilir process using 
K iraul as a sort of pivot appears to oseillite backwirels and 
forwards like a pendulum from N to S and from S back again 
to N be twaen the like of Kara-koshun (N M Przhe vaLsky s Lop nor) 
at the N foot ot the Vstin tagh (sec Lop nok) and the basin it the 
S foot of the Kuruk t igh (see Gobi) which Biron von Richthofen 
anel Dr Sven Iledin identify with the nuunt I op nor of the olel 
Chinese geographers From Kariul down to \vnlghaii or Arghan 
a distance of over 200 m the Tanm skirts the N I front of the 
high sind-elunes of the great desert spending itself in numerous 
marginal lakes all the wiy elown while on the opposite bank (left) 
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It lca\cs numerous interlacing branches behind it like the Kunclu- 
kish t inm Lashinelir\a Yatini t mm Iltk and loku? tarim 
None of its marginal likes ib round in shape but all are elongattil 
from N to S or from N W to b E This is the general rule, but 
there IS a second series of likes beside the nver which are drawn 
out from N E to S \\ Tliese owe their existence primarily to the 
action of tlu \viml Here too in its delt i the larim overflows 
into mon than one chain of a third categorv of lakes {e \vullu- 
kol Kin-kol Ta\ek-kol and Arka kol) strung on one or other 
of its anastomosing deltaic arms These generally act as regulators 
and clanhers the river emerging from them with eryst il-bnght 
w ater 

Near the head of its delta tin fanni is joined from the N bv the 
Koneheh darva a stream which issues fiom the lake of Bagrash kul 
its ultimate source being the Khaidu gol or Khiidyk-gol wlneli 
(Inins the Yulduz vallevs of the eastern Tiiii-shaii Mount iins 
rills HM^r which ineisurcs 200 m from the Bagrash-kul to the 
Kara koshun serves with the help of the pojd ir forest which grows 
along its left bank as a dam to eheck the westward moeement ot 
the desert s inds 1 inelK the T irim e^nters by a number of arms 
the senes of shallow dwindling lakes of Kin biirm whieh seiAe 
as a sort of lieustrme iiite room to the re il terminal bism eif the 
river the Kira-kosluin which lies i little firther to the F m 
40° N y) F at in iltitude of 2671; feet ibove sea level In 

iQeao-oi Dr Sven Heelin discovert d several fre n elesert lakes 
forming to the N of Kin koshun mil bnnehes of the deltiic anus 
of the I inrn or overflows ot sue h br int he s str lining out in tlie 
same direetimi facts which he mtcipreted as a te^ndenev of the river 
to re\ert to its former more northerlv terminal basin of the old 
(Chinese) Loji-noi 

Ihe river not only dwitielles vistly between the eonfliienet of the 
Ak su ^ 167S0 cub ft in tlie secemil in June) inel its cmboiichuie 

in the Kara-koshun (-.^iqea cub ft in the seeond) but keeps on 
lifting its bed and its cm lent like the Po and the Hwang-ho above 
the level of the idj lecnt counlrv ihe tot il fill Irom the eon- 
fluence of the \k-su-elai\a ft ) to the Kara-koshun (2671; ft ) 

a (list inci of some (><>t m is onlv 70; ft giving an average of \» ry 
little more thin a foot per nuU Ihe told length of the liver 
lb probably somewhere near lexxj m On the whole the i mm is 
step b\ step and vear bv vear steadilv but slowlv wot king 
its wav" towards the S W for all along its lower course it is iccom- 
panud bv'^ a belt some :;o m wide which lies at i lower level or 
altitude than itself In its iclu d elclta this tendenev is eonntir- 
Kilinctd bv its incipient oscillition backw irds towarels the N, 
towarels the elesiccated lake lusin of the old I op nor Although 
the river tlrams the vast ini of j;4eK)o sq m it is only from 
I72,exx> sq 111 of this (48 8 per cent ) tint it elerives any augmenta- 
tion of volume The rern lining 182 ikk) sq m (u 2 per cent ) of 
the potential citchment an a fills to contnbute one diop of water 
being nothing but and rainless elesert Ihroughout the catclimcnt- 
basm of the Tarim the precipitation is governed by the general law 
that it increases from N to S anel from h to W Hence m con- 
formity with this the largest affluents are in the west In general 
shape the basin of the T inm is elliptic d but the lowest part Iks 
near the extreme E end of the ellipse “ If the deepest part of the 
basin lay beyonel the long axis of the ellipse the symmetry would be 
ideal , but situated as it is at the souilKni foot of the lian shan 
it has (xcasioned a dislocation towards the N of the mam stn irn 
of the svstem If we compare the northern penphcril zone 

from the c itchment art a of the K ishgar-elary a to the eatehnu nt area 
of the Kuruk tagh both inclusive with the soutliern periphtril /one 
from the catchment arei of the Aarkand darya to the catchment 
area of the Astin tagh both again inclusive we find that the former 
has an area of S2 ggej sq m and the htt( r in area of 8g !;5() sej m 
or in other words that they are approximately of the simc si/e 
In the case of botfi the fireadth decreases on the wheilt tow irds the 
E until they each termmite in a narrow strip the domain of 
the Kuruk tagh on the one hand and that of the \stin tagh on tlie 
other But before they contract in this w ly tlie zones swell out 
into the Khaidu-gol and the Cherchen-dary a and Kara-murin 
respectively \ corresponding symmetry can also be seen in 

the rivers which gather off the encircling mountains into the de- 
pression 1 the Kashgar dirya balancing the Yarkancl d iry i the 
\k-sudirya balancing the Khotan daiya thei Konclieh darya 
balancing the ( lurchen darya and so on 

The Tarim Ix^gms to freeze about the end of November and the 
freezing advances upwards against the current When the ice of 
the river thaws m the liegmmng of March it sets up a spiing flood 
which in magnitude aid voliimi falls little short of the flood caus( d 
by the melting of the snows on tlie mountains ihont the head 
streams and feeiiers of tlio river md tlie course of which can be 
traced all down the Tarirn during the summer and autumn The 
river abounds in fish especially in the lower part of its course Fish 
forms the staple fexiel of a kirgf p irt of the riverine population 

See Sven Hedin Saeiihfic /\(<^ult<i nf a Jniirncv tn Central 'l^ta 
iS99-igo2 (vols j and 11 Stoekholm, 199^-06), and Central 4sia 
and Tibet (2 vols London 190^) (J T Be ) 


^ Svin Hedin bctenti/ic Results 11 524-25 


TARKANI; or Tarkalanri, a Pathan tribe inhabiting the 
whole of Bajour {qv), on the border of the North-West 
Frontier Province of India Subdivided into Mamunds, Isazai 
and Ismailzai, the tribe numbers some ioo,ooo persons 

TARLETON, SIR BANASTRE (1754-1833), English soldier, 
was the son of John larleton (1719-177 5), a Liverpool merchant, 
and w IS horn in Liv^erpool on the 21st of August 1754 Educated 
at Oxiord he entered the army, and in December 1775 he sailed 
as a volunteer to America with Earl, afterwards Marquess, 
Cornwallis, and his services during the American War of Inde- 
penderue m the }eai 1776 gamed for him the position of a 
brigade major of rav ah y He was present at the battle of 
Brandywine ind at other engagements in 1777 and 1778, and 
as the commander of the British legion, a mixecl force of cavalry 
and light infantry , he proceeded at the beginning of 1 780 to 
South Carolina, rcndeimg valuable services to Sir Henry ( linton 
in the operiticms which culminated in the rapture of Charleston 
He was responsible ior a British victory at Waxhaw in May 
1780, and he matcriallv helped Cornwallis to win the battle 
of ( amdon in the succeeding August He was completely 
vKtorious in an engagement with Thomas Sumter at Fishing 
Creek, 01 Catawba Toids, but was not cquall) sueeessful when 
he cnrounti 11 d thi same geneial at Bku kstoc k Hill in November 
1780, then in January 1781, in spite of much personal valour, 
he was defeated with heavy loss at Cow pens Having been 
sueeessful in a skirmish at Jaiiants House, and having taken 
part m the b itlle of (millord in March 1781, he marched yvith 
Coinyvallis into \ irginia, irul after aflording much assistance 
to his commandcr-in duel he was inslruded to hold Cdoucester 
This post, however, was surrendered to the Americans with 
Yorktown m October 1781, and larleton rt turned to England 
on pirolc In 1790 he entered pirliamint as mcmbci foi 
Livcipool and with the exception of a single year he remamtel 
m the House of Cominuiis until 1812 In 1794 he became a 
major-general, in icSi2 a gineral, and he held a military 
command m Ireland and another in England In 1815 he was 
made a baronet He died without issue at Lemtwardme in 
Shropshire on the 25th of January 1833 

tor some time lark ton lived with the actress Marv Robinson 
(l^erdita), and his jiorlrait v\as jiaintecl both by^ Reynolds and by 
Cx 'nsborougli Sir Ban istre \ rote i IIistor\ of the ( anipai^U', of 
and //Sr in the SoutJ rrn Provinces of \o)th Unerua (London 
1781) which although of some value is marred by the authors 
vanity'^ and by his attacks on Coinwalhs It w is criticized by 
( oIoiK ] Rodiruk Mackenzie in his 'airuiures on Lie utenani-Colonel 
leuletni s liistoty (J/^i) and ill the Cionaallis Cornspeoidtntt 

TARLTON, RICHARD (d 1588), English actor, was probably 
at one time an inn-keepcr, but in 1583, when he is mentioned 
as one of the original company of queen’s players, was already 
an cxperunieel actor He was Fli/abeth’s favourite clown, 
and his talent for impromptu doggerel on subjects suggesteel 
by his audience has given his name to that iorm ol verse To 
obtain the advantage of his popularity a great number ol songs 
and yvilticisms of the day were attributed to him, and alter 
his death TarliorCs Jests, many of them older than he, made 
several volumes Other hooks, and several ballads, coupled 
his name with their titles He is said to have been the 
Yorick of Hamlet’s suliloijuy 

TARN, a river of southern France, tributary to the Garonne, 
watering the dcpaitmcnts of Loztre, Aveyron, darn, Haute- 
Garonne land Tarn-el -Garonne Length, 234 m Area ol basin, 
575^ S(| m Rising on the southern slope of Mt Lozere at a 
height of 5249 ft , the Tarn fle^ws westward and, having rcceivid 
the larnon, enters the gorge, famed for its beiiity, whuh 
separates the ( aussc de Sauveterre from the (ausse Mejan 
Emerging from this cihon after a course of 37 m it receives the 
Jonte on the left and, still flowing through gorges, passes 
between the Caussc Noir, the Larzac plate iu and the C ausse de 
St Affnque (at the foot of which it receives the Dourdou de 
1 Vabre) on the left and the Leve/oii range and the l^lateau of 
I Stgala on the right In this part of its course the most impor- 
. tant town is Millau, yvhere it receives the Dourbic At the 
I cascade of Sabo, above Albi, the river enters the plains and, 
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flowing in a deep bed, passes Albi and Gaillac, some distance 
below which, at the confluence of the Agout, it exchanges a 
west-south westerly for a north-westerly course At Mont- 
auban the Tarn receives the 1 escou and 6 m farther on unites 
with the Avevron It then reaches Moissae, 2 ^ m below which 
It flows into the (laronne 

TARN, a de})artment of south-western France, formed in 
1790 of the three dioceses of Albi, Castres and I avaur, belong- 
ing to the province of Languedex Pop (1906) 330 533 Area, 
22^1 s(} m Tarn is bounded N and E by Avt>ron S E by 
IKraull, S by Aude, S W and W by Haute-Garonne, N W bv 
larn-et-Garonne Ihe slope of the department is from east 
to west, and its general character is mountainous or hilly , its 
three principal ranges, th( Mountains of lacaune, the Sidobre, 
and the Montagne Noire, belonging to the ( cvennes, he on the 
south-east The stony and wind-blown slopes of the first- 
nimed arc used for p isturage The highest point of the range 
and of the department is the Pic de Montalet (about 4150 ft ) , 
several other summits arc not niiuh short of this The granite- 
stiewn plattaus of the Sidobre, from 1600 to 2000 ft high, 
s( p ir itt the vallev ol the Agout from that of its left-hand 
afflutnt the Ihorc Ihe Montagne Noire, on the southern 
bordoi of the dcpirtment, derives its name from the forests on 
Its northern slopi , and some of its peaks art from 3000 to 3^00 ft 
high The limestone and sandstone hxit-hills are clothid vith 
vines and fruit trees, and art bioken b) deep alluvial valless of 
extraordinar) ttrtilit) ^\lth the exception of a small portion 
of tht M(»nt\gnc Noirt, which dniins into the Aude the whole 
department hi longs to the basin of the (laronne Ihe eastern 
portion of the department has the climate ol \u\crgne, the 
severest in France, but that of the plain is (iirondin At 
Albi the mein temperature is 515° The lainfall, 29 or 30 ms 
at thit pi ice, exceeds jo ins on the Lacaune iind Montagne 
Noire 

The most note wortliy places in the depirtnicnt aic Vlbi tht 
capital C'astifs (xull e L i\ uu AT i? imct iiul e oicics whuh are 
se])irit 1 \ treated Other jjliets of interest in Burhts which 
his rums c)t iii okl clinieh ind chiteau , Fislt d Mhi i hastidc 
with a cliurch of the 14th century, and Penm whieu has rums 
of a line me du\ il e'utcau 

TARN (0 Eng tarnc, Scand t)arn, ijarn, ijorn, dc ), a name 
applied in England (espeei ilK in the Lake Distriet) and in 
Scotland to small likts or pools in mountainous districts, 
cspetiallv to such as have no visible alTluent streams The 
tc rm is sometimes use el also of a marsh or ixig 

TARN-ET-GARONNE, a clep irtnient of south-westein Pranee, 
lormtd m 1808 of districts lormcrh belonging to Ouienne and 
Gaseuii) (Querc), Lomagne, Armagnac , Rouergue, Agenais), 
with the addition ol a small piec^e of Languedoe From 1790 
to 1808 Its territor) was divided bt tween the departments of 
I ot, Haute (laronne, larn, \\<)r()n, (jcrs and Lot-et-Garonne 
It IS bounded N b) Lot, Iv b) Ave\ion,b lia I arn and llaute- 
Ciaionnc ind VV b\ Cars ind Lot-ct-(jaronrie Area, 1410 
s(| m Pop (1906) 188,553 The department is watered b\ 
three riNcrs, the Guonnt, the larn, whieh joins the Giionnc 
below Moissic, and the Ave)ron, which flows into the larn 
between AIoissu anel ^Icantaulaan, dividing it into tliice dis- 
tinct rcgieins of hills Ihusc to the south-west of the G iroime 
are a continuation of the plateau of Lannemtzan , rimifu itions 
of the ( evennes extend between the (laronnc ind the 1 irn, 
and between the larn and the Aveyron , the region to the 
north of the continuous valley formed bv the courses of the 
three rivers iaelongs to the Central Plateau Ihe cat 4 sse or 
limestone phteau of Querev occupies the north-east eearner of 
the department and ineludcs its highest point (1634 ft) The 
lowest point (164 ft ) is at the exit of the Garonne The climate 
lb mild and agreeable , the mean annual temperature being 
about 56® F Rain falls seldom, but hcavil}, especially in 
spring, the «innual rainfall being 28 or 30 ins 
% 

lilt wide alluvial vallt>s of the three large rivers ire most pro- 
ductive Cereals especially wheat maize and oats occupy more 
than two thirds of the arable land of the department The vine 
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IS everywhere cultivited and large quantities of grapes are exported 
IS table fiuit Potatoes irc ilso grown Plums and apricots ire 
ibunduit rile bretihngot horses especially for eivalry pui poses 
IS actively carried on and the rcaiing of horned eittle both fear 
draught and for fatti uin,^ is il o important Shttj) pigs poultry 
ind m a minor degree silk worms ire also sourecs of profit 
Ihc manufacturing industiv is represented by Hour mills metal- 
foiimlries tanruries various kinds of silk-mills and manul ictoiies 
of linen v ool and piper 1 Ik principal exports are fruit wine 
flour truffles from the Houergiu poultry phosphates and litho- 
graphic stone Imports include riw materials for textile incln^trus 
timber iron wood jitilp toil ind agriculturil produce Ihe canal 
ol the Garonne traverses the deputment for 4H m and tin 
G ironno and the larn furnish S2 m of niMgahlc veaterwav The 
department is seived In the ( Irk ms and the Southern railwavs 
Ihe department foims the diocese of Montaubm and belongs to 
the jurisdiction of the lonlouse court of appeal to the academic 
(e<lucation il ihvisioa) of ioulouse mil to the lastnct of the X\ II 
corps d aimee (louloust) It has ^ arrundissements (Montauban 
Moissie and (. isl< Is irrasin), 24 cantons and igs comniunts 

Montauban Moissae and Castelsarrasin are the principal places 
Otiui towns of interest are St \ntomn which has tanneius and 
mmufieturcs of rough fabrics and is arch leologieallv important 
for its possession of a massivt hotil de \ille of tin 12th cinturv 
the oldest in hrinee Bruni(]u« 1 which is splenditlly situated ovei 
looking the valle\s of the \vt\ron iikI flu Acre and is dommatid 
bv a medieval castk with a donjon of the i ith ceiiturv Beam innt 
de I om igne a curious hastidi of the i Uh century with a fortilied 
church ol the 14th century , Montpezat de-()ucrey which has a 
church of the siiu jienod eoiit immg inan\ jirieious antiquitie-* , 
\ iren m aninnl town of narrow stiects and old housts with a 
umark<il)k Horn mesejut church md the rums of 1 e istk of the 
14th md I centuries and Tmals wliere remains of the Cistercian 
ihbev of Beaulieu founded in 1141 aie still to be seen 

TARNOPOL, a town m Giluia, Austria, 87 ni ESE of 
Lemberg b\ 1 ul Pop (1900) ]o half of which arc Jews 
Ineluslrv consists ehiclE in eorn-imlling and the preparation of 
w IX md hone) Ihe princijiil tr ide is in horses, corn and 
othei tigrieultural produic, and spirits flarnopol was formerh 
a lortrcss, and lendercd valuable strvKcs to Polish kings, who 
m tlieir turn conferred upon it important privileges 

TARNOW, \ town m Gain 11 Austn i, 104 m \\ N \\ of 
Lembeig b\ nil Pop (1900) ^1891 about 40 per cent Jews 
It is situated on the ri\er Biala not lar Irom its junction with 
the Diinajti and is the se it of i Romm Catholic bishop It 
possesses a eitludral la Gothu stale, built in the 15th (cntury, 
with monumints of the larnowski and Oslrogski families, to 
whuh the town lormcrh belonged, and another church built 
in 1454 On the M utinsberg an eminence near the town, 
stands the rums of the old castle of the Tarnowski famil) , and 
a small church over 800 \ears old Worth mentioning also 
IS the town ball, in old and interesting building Agricultural 
implements, glass and chicora aic manufactured 

TARNOWSKI, JAN [lallcd M \i m s] (1488-1561) PoPsh 
gcneril Alter a circful cducition beneath thi eve of in e v- 
celknt mother and subsccjuenlh at the palace of Matthew 
Jfrzewuki, bishop ul Przem\sl, he occupied x conspicuous 
position It court in the icigns of John Albert Alexander and 
Sigismund T \s eaih as 1^09 larnowski bnlliantl) distin- 
guished himself in Mold iM 1, and took a hading part in the 
gieat vu tones of Wisniowiec (1512) and Orsza (1514), where he 
commanded the flower of the Polish ehiaalry To complete 
his cduL ition he then travelled in Palestine, S)ria, Arabia, 
Egvpt, and northern xnd western Furujie While in Poilugil 
he received Irom king Lmanuel the ihief command in the war 
igiinst the Moors, and (hiiles \ rewarded his services in the 
Chiislian cause with the dignit) of a count ol tin Ln pire 
Indeed, the emperor had such a high regard for 1 irnowski thit 
he ollered him the leidership of all the femes ot i urope in a 
grand expedition against the lurks On the dt.Uh of Nicholas 
hirlcj in 1526 Piinowski became grand hetmiii of the crown, 
or Polish comm inder-m-ehief , and in tint capacity won his 
greatest victorv at Obertyn (22nd \ugust 1531) over the 
Moldaviins, Turks and Tatars, for which he received a hand- 
some subsidv and an ovation simil ir to that of an ancient 
Roman triumplutor Ileartih att u hed to King Sigismund I 
pnd his son Sigismund Augustus, larnowski took the royal side 
during the so-callcd Kolosza icojna, or Poultry War, of 1537, 
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and also in 1548 when the turbulent szlachta trud to annul 
by torcc the marriage of Sigisrnund Augustus with Barbara 
Kadziwill In however, we find him in opposition to 

the court and thwarting as much as possible the designs of the 
}X)ung king Nevertheless larnowski was emphatically an 
aristocrat and an oligarch, proud of his ancient lineige and 
intenseh opposed to the democratic tendencies of the szlachta 
A firm alliance between the king and the magnates was his ideal 
of government On the other hand, though a devout Catholic, 
he was opposed to the exclusive jurisdiction of the bishops 
and woulcl even ha\e limited the authoritv of Rome in Poland 
As a soldier Tarnowski inv ented a new s\ stem of tactics vvhii h 
greatly increased the mobility and the sccurit) of the armed 
camps within whi(h the Poles had so often to encounter the 
Tatars He also irnprov cd disc ipline by adding to the authont) 
of the commanders His principles are set forth in his Con- 
silium Ratioms Bellnae (best edition, Posen, 187c)) which was 
long regarded is authoritativ e As an administrator he did muc h 
to popuhte the vast south-eastern steppes of Poland 

See Stanislaw Orzechowski Lift and Diath of Jan TarnoiV^ki 
(Pol) (Cracow iSq:; ) (1C N B) 

TAROK, a game of cards very populai in Austria and 
Germany, and played to a limited extent in some paits ot 
Frince Special cards arc used ind the rules ire complicated 
I he name Tarot was originally given b) the Italians to a certain 
card in the pack as early as the 13th century, but was afterwards 
applied to the game itself 

TAROM, a district of Persia, situated on the borders of 
Gilan, north-west of Kazvin It is divided into upfier and 
lower larom , the former on the right bank of the Kizil Uzain 
(Sefid Rud) river, is a crown domain , the latter, on the kit 
bank, forms part of the province of Kazvin It produces much 
cotton and fruit, and derives a considerable revenue from its 
alum mines at Zajkanin Most of the alum is exported to Russia 
It also has a few olive groves I he inhabit ints arc lurks 

TARPAULIN, or TARpyuriNCi (as d iarpalltng from tar, 
and palling, a covering, Lat palla, a mantle), a heavy, well- 
made, double warp pliin fabric, of vaiious imtcnils used 
chiefly in the manufacture of covers for railway and other 
waggons and for protecting goods on wh irves, cjuays, lo 

make it proof agiinst ram and other atmospheric influences it 
IS generallv treated with tar, though various compositions of 
different kinds are also cmploved, cspeciall) for the hner fabrics 
su(h as are used for covering motor-cars These covers are 
generally made of flax, hemp and cotton, and arc very similar 
to canv^as — indeed kirge quantities of canvas are made water- 
proof and then called tirpiulin A verv larg( quintitv of 
tarpaulin is made cntinlv of jute The chief seats of manu- 
facture are Dundee, Arbroath and Kirkcaldy Formerlv the 
word was used as i sort of nickname for i sailor, the modern 
“ tai ” in the same sense being an abbreviation of it 

TARPEIA, in Roman legencl, daughter of the commander of j 
the Capitol during the war with the Sabines caused by the rape 
of the S ibine women According to the common story, she 
offered to betrav the citadel, if the Sabines would give her what 
thev wore on their left arms, meaning their bracelets , instead 
of this, keeping to the letter of their promise, they threw their 
shields upon her and ( rushed her to death Simylus, a Greek 
ckgiac port makes Taqieia betrays the ( apitol to a king e^f the 
Gauls The storv may be an attempt to ac count for the Tar- 
peian rock being chosen as the place of execution of traitors 
According to S Rcinach, however, in Rnnie arMologtque, xi 
(1908), the story had its origin m a rite — the taboo of militarv 
spoils, which led to their being heaped up on consecrated ground 
that they might not be touched larpeia herself is a local 
divinitv, the manner of whc)sr death was suggested bv the 
tumulus or shields on the spot devoted to her cult, a crime 
being invented to account for the supposed punishment 

Authoritics — Sir George C Lewis Crcdihihty of early Roman 
History A Schwegler Rimischc Gescinchk, h\<. \k 10, 1 ivv 1 ii , 
Dion H die 11 40 Plutarch Romulus 17 Propertius iv 4, 

Ovid, 1 ash, 1 2O1 , C W Muller Frag Hist Grace iv p 367 


TARQUINII (mod Corneto Tarquinia, qv), an ancient c itv 
of Ftrurii, Italy, situated on a hill overlooking the S W coast 
of Italy, about 5 m N W of it I he site of the Roman town 
IS now deserted, its last remains having been destroyed bv the 
inhabitants of Corneto m 1307 Scanty remains oi walling 
ind of buildings of the Roman period exist above ground , 
traces of a large rectangular platform were found in 1876, and 
part of the thermae in 1829 , R occupied the summit of a hill 
defended bv ravines, tailed Piano di Civita It seems probable, 
howxver that the original settlement occupied the site ol the 
mediev d town of Corneto, to the W b W , on the further side of 
a deep vallev Some authorities indeed consider, and very 
likely with good leascm, that this was the site of the PAiuscan 
city, and that the Piano di Civita, which lies further inland 
and commands but little view ol the sea, was only occupied m 
Roman times the case would be parallel to others in Ltruria, 
eg Civita (_astellana (ane haleru) which also occupies the site 
of the Ftrusean city, while the Roman site, some distance aw ly, 
IS now cdiindoned I he importance of larciuinii to archaeo- 
logists lies miinly in its necropolis, situated to the b E of the 
medieval town, on the hill which, from the tumuli raised above 
the tomb>, be irs the name of Monteiozzi Ihe tombs them- 
selves are of various kinds Ihc oldest are toinbe a puzzo, or 
shaft graves, containing the ashes of the dead m an urn, of the 
Villanova period, the oldest ol them probably pre -Etruscan , 
m some of these tombs hut urns, like those ol Lat]um,are found 
Next come the various kinds of inhumation graves, the most 
import int of which are rock-hewn chambers, many of which 
contain well-preserved paintings of various periods, some 
show close kinship to archaic Greek art, while others are more 
recent, and one, the (irotta eld Fifcme (so called tiom the 
typhous, ear winged genii oi de ith, represented) in which I atm 
as well as h trusean insc upturns appear, belongs perhaps to 
the middle of the 4th century n c Fine saicophagi Irom these 
tombs, some showing tr.ues of painting are preseryed in the 
municipal museum, and also numerous line Gicek vases, 
bronzes and other objects 

Tarquimi is said to have been already a flourishing city when 
Demaratus ot Corinth brought in (jreek workmen It was 
the chief of the twelye cities of Etrurua, and appears in the 
earliest history of Rome as the home of two oi its kings, lar- 
cjuinius Prise us and larquinius Superbus From it manv of 
the religious rites and ceremonies of Rome are said to have been 
derived, and even in imperial times a collegium of sixty harus- 
I plies continued to exist there Ihe people of larquinii and 
! Veil attempted to restore larquinius Superbus to the throne 
after his expulsion In 5558 Be the citizens of Tarquimi 
captured and put to death 307 Roman soldiers, the resulting 
war ended in 351 with a fortv yc irs’ truce renewed ior i similar 
per’od in 308 When larquinii came under Roman domination 
I IS uncertain, as is also the date at which it became a munici- 
I pility , m i8t bc its port, Gr ivise ae (mod Porto ( lementmo), 

! in an unhealthy position on the low coast, bee.ime a Roman 
colony It exported wine and carried on coral hsheries Nor 
do we hear much of it in Roman times , it kiy on the hills above 
the coast road Ihe flax and forests of its extensive territory 
arc mentioned by classical authors, and wc find larquinii 
offering to furnish Scipio with sailcloth in 193 Be A bishop 
of Iar(]uinii is mentioned in ad J36 

See L Disti Noti u Stonche arc hi ologichc di 1 arquima i ( ouulo 
(Rome 1H7S) G Dennis Citus and Laminus of Ftrurui {Fou(\o\\ 
i8Sa) 1 yoi sqq Notme dcgli Scavi passim cspecidlv 18X3 
"^nsqq , r Bonn inn in Coy/) Inscr J at xi (Bcthn iSSS) p qio 
sqq G Kortc sv “ Etrusker ” in l*cUily-Wissow i, Rcahniyklo- 
padic VI 7 30 sqq (I As) 

TARQUINIUS PRISCUS, LUCIUS, fifth legcnd.iry king of 
Rome (616-578 B c ) He is represented as the son of a (ireek 
refuge^e, who removed from larquinii m Etruria to Rome, by 
the advice of his wife, the prophetess lanaquil Appointed 
guardian to the sons of Ancus Marcius, he succeeded irt sup- 
planting them on the throne on their father^s death He laid 
out the Circus Maximus, instituted the “ great ” games, built 
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the great sewers (cloacae), and began the construction of the 
temple of Jupiter on the Capitol He carried on war success- 
fully against the Sabines and subjugated Latium He is said 
to have raised the number of the senators to 300, and to have 
doubled the number of the knights (see Navius, Attus) The 
introduction of many of the insignia both of war and of civil 
office IS assigned to his reign, and he was the first to eeleliratc a 
Roman triumph, after the Etruscan fashion, m a robe of purple 
and gold, and borne on x chariot drawn by four horses He 
was assassinated at the instigation of the sons of Anius Marcius 

The legend of larquinius Prisdis is in the mam a reproduc- 
tion of those of Romulus and lullus Hostilius His Corinthian 
descent, invented by the Greeks to establish a dose connexion 
with Rome, is imjiossible for chronologual reasons, further, 
according to the genuine Roman tradition, the iarqumii were 
of Ftruscan, not (jrcck, origin I here seims to have been 
originally only one larquinius , later, when a conniited story 
of the Icgendarv period w is constructed, two (distinguished as 
the “ Flder ” and the “ Proud ”) were introduced, separated 
by tin reign of Scrvius I ullius, and the name of both was con- 
nee tici with the same events 1 hus, certain public works were 
said to have been begun by the earlier and finished by the later 
king , both instituted games, acquired the Sibylline books, 
and reorganized the army 

Por the constitutional rt forms attributed to Taiqiiinius sec 
Romi Andiut Il}^tor\ foi a critical examination of the story 
Schwiglcr Hnndihi (n'nhuhU bk \v Sir Gt orge (ormwnP 
Lewis Lndibilit\ of (tirh ix'omav Ilistnr\ ch ii , \\ Ihni Historx 
of Roiin 1 r Piis ^torin dj Roma 1 (iSc^H) who ult ntihcs 
Tarqiimiiis with Tarpritis the fponcmiis of the I irpeian rock 
subsi (jULiitlv develo]Kd into the wicked king Tarqniniiis Superbiis 
\ncierit authontics —Livy 1 Dum llal in 4()-7^, ( ic 

de R< f^uh 11 2 (H) 

TARQUINIUS SUPERBUS, LUCIUS, son of Lucius larquinius 

Pnsius and son-in-law of Scrvius I ullius, the si venth «ind last 
legendary king of Rome (c;34“S‘o Be ) On his mession he 
proceeded it once to repeil the recent reforms m the constitu- 
tion, and attempted to set up a pure despotism M inv senators 
were put to death, and their places rem lined unfilled, the 
lower (lasses were depnved of their arms and employed in 
erecting splendid monuments, while the armv was recruited 
from the king’s own rc tuners and from the forces of foreign 
allies I he completion of the fortress-temple on the (.apitohne 
confirmed his authority over the e it\ , and a fortunate marriage 
of his son to the daughter of Octavius M iinilius of lusculum 
secured him powerful issistanee in the field Ills reign was 
chaiac teri/ed bv bloodshed and violence , the outrage of his 
son Sextus upon Lucrctia (({ v ) precipitated a revolt, which led 
to the expulsion ot the entue fimilv All rarciuinius’s ellorts 
to force his wa> back to the throne were vain (see Porsena), 
and he died in exile at C umac 

In the story certain Greek elements, probably later additions 
may e«isil) be distinguished larejumius appears as a Greek 
“ tyririt” of the ordinary kind, who surrounds himself with a 
bocJyguard and erec ts magnific ent buildings to keep the people 
employed, on the other hind, an older tradition represents 
him ts more like Romulus This twofold aspect of his character 
pel haps amounts lor the making of two I irciuinii out ctf one 
(sec Farquinius Priscus) The stnitagem bv wduch lar- 
cjuinius obtained possession of the town ol Gabii is a mere 
fiction, derived from (jreek and Orient il semrees According 
to arrangement, his son Sextus requested the protection ot 
the inhabitants agiinst his father Having obtained their 
cemfidence, he sent i messenger to Farquinius to inquire the 
next step Ills fathei made no reply to the messenger, but 
walked up and down his garden striking oil the heads of the 
tallest poppies Sextus thereupon put to death all the chief 
men of the town, and thus obtained the mastery The strat ige m 
ol Sextus is that practised by Zop)rus in the case of Babylon, 
while the episode of the poppv-heads is borrowed from the 
advice given by Ihrasybulus to Pcriandtr (Herodotus 111 154, 
V 92) On the other hand, the existence in the time of 
Dion\sius of Halicarnassus c^f a treaty concluded between 


larquinius and the inhabitants of Gabn, shows that the town 
came under his dominion by formal agreement, not, a.^ .he 
tradition states, by treachery and violence I he embassy to 
Delphi (see JiRUTUs, Lucius Junius) cannot be historical, 
since at the time there was no eommunieaticm between Rome 
and the mainland of Greece I he well-known stor) of lar- 
quinius’s repeated refusal ancl final consent to purelnse the 
Sibylline books has its origin in the fact that the building of 
the temple of Jupiter Capitohnus, in which they were kept, 
was ascribed to him The tradition d account of his expulsion 
can hardly be historical A constitutional revolution, involv- 
ing such far-reaching changes, is not likely to have been earned 
out in primitive times with so little disturbance by a simple 
resolution ol the people, and it probably points to a rising of 
Romans ancl Sabines against the dominion of an Ftruscan 
familv (larquinii, Farchna) at that time established at Rome 

fior a critic il cximination of the story see Schwcfj;kr Romtsche 
Gtschuhtf bk xviii Sir (r CornewTll lewis Lredthilit\ of ( arly 
Roman History ch i i k I’ais Storm di Roma 1 (iSQS) md 
fot the political ehtinclcr of his ni^n Rovir Ancuiit Hidoiy 
\ncient authorities — 1 iv\ 1 21 , Dion Hal v i-vi 21 

TARRAGONA, a maritime province in the north-east of 
Spain, foimcd m 1833 from the southern part of the province 
of Catalonia, and bounded on the S E bv the Mediterranean, 
N E by Barccloni, N by Leriela \\ by Saragossa and Feruel, 
and S\V by Castcllon de la Plana Pc^p (ic^oo) 337,964 , 
irea, ^ 1 he Fbro flows through the southern portion 

ot the province, and the other chief streams are the (laya and 
the Franc oh These three livers flow senith into the Medi- 
terranean Below lortosa, the Ebro forms a conspicuous 
marshy delta jutting out into the sea, but elsewhere the even 
south-westward ruive ol the coast-line is unbroken bv any 
noteworthy headland or indentation Ihe provmee, although 
mountainous, is naturilly fertile Fhc hills art clothed with 
vmevards, which produce excellent vvin,es, and in the valleys 
ire cultivated all kinds of gram, vegetables, rice, hemp, flax 
ind silk Olive, oiange, filbert and almond trees reach great 
perfection and the mountains yield nth pastures and timber 
trees of various kinds Ihe climate is temperate on the coast 
ancl in the centu, cold in the highlands, very warm and damp 
in the V illevs and cm the banks of the livers as they near the 
sea Manufactures are well advanced, and comprise silk, 
cotton, linen ind woollen f ibries velvet felt, soap, leather 
incl spirits 1 here are also manv pottc ries and cooperages, 
and flour, papei and oil mills Silver, copper, lead and other 
minerals have been lound, and quarries of marble and jasper 
ire worked in the hills Ihc fisheries produce more than 
£20,000 yearlv Ihere are upwards of 250 m of railways, 
which link together all the large towns, and include the mi- 
portant m iin lines along the coist md up the Ebro valley 
I he eitic s of 1 arragona (pop ic)oo, 23 423) and Fortosa (24,452), 
which are the pi me ip il seaports ind the towns of Reus (26,681) 
and Vills (1262s) ire deseiibecl m sepirite irtielcs Mont- 
blanch (5243) is the cmlv other town with a population ex- 
ceeding sooo Ihe people of 1 arragona are, like almost all the 
inhabitants of ( ilaloni i (qv), lurch, enterprising and in- 
dustrious Mthough the birth-rate c onsiderablv exceeds the 
death-rate, the jiopulation tends to decrease slighth, as manv 
tamilies emigrite 

TARRAGONA (anc Tarraco), the capital of the Spanish pro- 
vince of larrigona, a flourishing seajiort, and the scat ol an 
archbishop , at the mouth ol the iivcr Irani oh, 63 m bv rail 
\V S W of B.ireelona, m 41" 10' N and 0° 20' 1 Top (1900) 
2342^ 1 irragona is on the coist lailw iv Irom Bireelona to 
Valencia, and is connected with the Ebro \ ilk\ Railw ly by a 
branch line to Reus ll>c picturesque old town, with its dark 
and steep allcvs occupies a rugged hill which rises abruptly 
from the se.i to an .iltitude of about 550 It Its highest point, 
where the ancient citadel stood, is crowned bv the cathedral, 
the seminarv tor priests, and the pdaec ol the irchbishop, who 
shares the title primate of Spam with the archbishop of Toledo 
Many of the houses in tliG quarter are ver\ old, and are built 
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partly of Roman mabonrv , one such fragment, immuicd m 
the palace wall, is instrilied with the epitaph ot a charioteer 
(aun^a) who, it bi\s would rather have died in the circus than 
of fever Massive ruined walls encircle the old town Iheir 
lowest course is ‘Cvelopean,” eonsislmg ol unhewn blocks 
about 12 ft long and 6 It wide , Roman masonrv of the 
Augustan ige is superimposed Ihe six gUes and the scjuare 
towers are also, to a great extent, ‘ (vclopean ” The palace, 
Itself i building ol the carl) 19th centurv, has an old tortihed 
tower, and there arc barracks and lorts in the citv but larra- 
gona can no longer be regarded as a fortress capable of with- 
standing modern artillerv, although it is ofticiall) classed as 
such 

The new town, divided from the old by one broid and shady 
avenue, the RambLi ck San (.arlos, and intersected b) another, 
the more modern Ranibla clc San Juan, extends to the west and 
south along a low proinontorv which juts out into the Mediter- 
ranean Us outlying districts merge into the Campo de larra- 
gona, a plain phnted with vines and walnut, almond and olive 
groves larragona cathedral is one of the noblest examples of 
earlv Spanish art It is ^20 ft long ind 103 tt broad, and con- 
sisted onginalh of a nave, aisles, transepts with an octigonal 
lantern it the crossing, and an apsidal c hancel Several exterior 
chapels were added in later times, and c^n the south east stands a 
r4th-eenturv steeple raised on a Rom inescjue tower The cast 
end was probablv begun in 1131 on the ruins of an earlier churc h 
but the main body of the building dates from the end ot the 
12th century and the first half of the 1 3II1, and is of transitional 
character — the exuberant ruhness of the sculptured eapitals 
being admirabh kept in subordination by the Romanescpie sini- 
plicitv ol the general design Considerable changes were intro- 
duced at a later date , and the present west end of the nave 
cannot have been completed till lite in the 14th centur> On 
the north-east side is a cloister contemporarv with the church, 
with which It communicates b\ a verv fine doorwav The 
cloister contains much remarkable work ind the tricerv of the 
windows bears interesting marks of Moorish influence Two 
other noteworthv churches in the cit) are San Pablo and Santa 
Tec la la Vieja, both ot the 12th centurv 1 here is a fine Roman 
aqueduct , the Roman amphitheatre was dismantled m 1491 to 
furnish stone for the eastern mole, though a few rows of seats 
arc left near the sea-shore , and the museum contains a large 
collection of Roman anticjuities Ihe lorrec'in de Pilatos is 
said to have been the palace of the Fmperor Augustus , it was 
partlv dcstroveel bv the Prcnch in 1811 and now serves as a 
prison Its name is connected with an old tradition that 
Pontius Pilate was a native of the citv Tarragona has also 
manv public buildings, me luding the law courts several hospitils, 
a provincial institute, training schools for teachers, and offices 
of the provincial and municipal governments When the 
monks of the Grande Chartreuse were compelled to leave 
trance, thev settled at Tarragona in tcjo^ and established a 
liqueur fictory 20,000 cases of lK|ueur were exported in 190^ 
and 39000 in 1905 A c harac teristic feature of larragona is 
the number of its underground storehouses for wine (bodegas) , 
wine IS exported in large quantities 1 here is a British steel file 
factor) , rhorolite, soap, flour, ironware, paper, pipes and 
salted fish ire aKo manufactured The harbour is at the ex- 
treme south-west of the new town It was originally protected 
by a Roman breakwater, which was clestroved in the ic)th 
century The cistern mole, founded in 1491 and frcqucntlv 
enlarged, terminates m a lighthouse Its length was 1400 
yards in 1904, when the construction of a new section was 
begun In each of the five vears T901-S about 870 ships of 
580,000 tons entered the port Wine, oil, nuts, almonds and 
small quantities of lead and pig iron are exported , the imports 
include coal from Great Britain gram from the Black Sea, 
staves and petroleum from the United States, dried codfish 
from Norwa) and Iceland, guano and phosphates Close to the 
hirbour and at the mouth of the Frincoh is the fishermen^ 
quarter (barrio de Pescadores), in which most of the houses are 
coloured pale blue 


History — larraco, the capital of the Iberian ( essetani, manv 
of whose coins are extant, was one of the earliest Roman strong- 
holds in Si)ain It was captured in 218 b c by Gnaeus and 
Publius Cornelius bcipio, who improved its harbours and en- 
larged its walls A Roman monument on a hill 3 m L is 
known as the Sepukro de los Fscipioncs, and locally believed to 
be the tomb ot the Scipios, who were del eat cd and slam by the 
Carthaginians under Hasdrubal Barca in 212 BC The battle 
took place at Antiorgis, the modem Akahiz m the province ol 
lerutl, there is no good reason to believe that the bodies of 
the Sripios were conveyed to Tanagona for burial, nor is the 
monument older than the ist ccntuiv ad As the C olonia 
Intimphalis, so called to commemorate the victories of Julius 
Caesar, larraco was made the seat of one of the lour assize 
courts (ionvenim jundtci) established m Hispania ( itcrior 
Augustus spent the winter of 26 b c here, and made larraco the 
capital of the whole province, whieh received the name of 
Hispania I arrac onensis A temple was built in his honour 
It was alterwards restored b) Hadrian (a d 117--138), and the 
eit) became the Spanish headquarters ol the worship ol the 
gocJdess Roma and the deified emperors Its flax trade and 
other industries made it one of the richest seaports ot the 
empire , Martial and Pliny celebrated its ihmate and its wines, 
and the fragmentary remains ol temples, baths, amphitheatre 
and other Roman buildings bear witness to its prosperity It 
became an archbishopric m the 5th century 

lo the Romans the Visigoths under Furic succeeded in 467, 
but on their expulsion by the Moors m 71 1 the titv was 
plundered and burned It was long before the rums w'ere again 
inhabited, but by 1089, when the Moois were driven out bv 
Raymond IV of Barcelona, thcie must have been a certain 
revival of prospentv, fur the primacy, which had been removed 
to Vich, was in that year restoicd to Tarragona In iit8 i 
grant of the fief was made to the Norman Robert Burdet, who 
converted the tc^wn into a Irontier fortress against the Moors 
In T705 the citv was taken and burned b\ the British , in i8ti, 
after being partly fortified, it wms captured and sacked b) the 
French 

TARRASA, a town of north-eastern Spain, in the province 
of Barcelona, 6 m W N W ot Sabadell on the Baieclona- 
Lcrida railwav , and in the midst of a narrow plain surrounded 
bv mount ims Pe)p (1900) 15,956 larrasa was a Roman 
munic ipahtv , and a bishopric from the 5th centurv to the 
Moorish invasion in the 8th It was razed by the Moors and 
rebuilt later d) the Christians There are three ancient 
Romanesque churches, in one of which, San Miguel some 
Roman pillars arc incorporated T arras i is now mostly a 
modern industnal town with fine public buildings, including 
the royal college built m 1864 lor 450 students besides day 
seholars, the school of arts and handicrafts the industrial 
institute, chamlier of commerce, hospitals, town had, clubs, 
theatres and minv large textile factories Gram, wine, oil 
and fniit are produced m the district, and there is a municipal 
farm, founded m 1885, tor experiments m viticulture 

TARRING AND FEATHERING, a method ol punishment at 
least as old as the (nisades Ihe head of the culprit was 
shaved and hot tar poured over it, a bag of leathers being after- 
wards shaken over him Ihe earliest mention of the punish- 
ment occurs m the orders of Richard Caur dc Lion, issued to 
his navv on stirting for the Holy 1 and m 1191 “ ( oncernmg 

the lawes and ordinances appointed by King Richard lor his 
navic the forme thereof was this item, a thiete or felon 
that hath stolen, being lawfully convicted shal have his head 
shorne, and boylmg pitch poured upon his head, and feathers 
or downe strawed upon the same whereby he mav be knowen, 
and so at the first landing-place they shall come to, there to 
he cast up” (trans of original statute in llakhiyt\ I oyages, 
II 21) A later instance of this penalty being inflicted is given 
in Notes and Queries (senes 4, vol v ), which quotes one James 
Howell writing from Madrid, in 1623, of the “ boisterous Bishop 
of Halvcrstadt,” who, “ having taken a place where there were 
two monasteries of nuns and friars, he caused divers feather 
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bedb to be ripped, and all the feathers thrown into a great hall, 
whither the nuns and Iriars were thrust naked with tlu ir bodies 
oiled and pitehed and to tumble among these leathers, whieh 
makes them here (Madrid) presage him an ill-death ” In 1696 
a london bailiff, who attempted to s(rv( process on a debtor 
who had taken refuge within the prt(in(ts of the Savo>, was 
tarred and fexthered and taken in a wheelbarrow to the Strand, 
where he was tied to the Mavpole which stood bv what is now 
Somerset House It is probable that the punishment was never 
legarded as legilized, but was alv\a>s a t>pe of mob ven- 
geance 

TARRYTOWN, a village of Wc'stc hester ( ounty, New York, 
on the E bank of the Hudson river, opposite Nvack, with 
which It IS connected bv ferry, and about 25 m N of New York 
Cit) Pop (1890) 3562 , (igoo) 4770, of whom 984 were 
foieign-born and 191 were negroes, (1910, U S census) 5600 
larrytown is served by the New York Central and Hudson 
River railway, and by interurban elei trie lines c onneeting it, 
via White Plains, with New York Cit> It is situated on a 
sloping hill that rises to a considerable height above lappan 
Zee, i large expansion of the Hudson river, and is built prin- 
cipally along either side of a broad and winding < ountrv high- 
wa\ (laid out in 1723) from New York to Albanv, (ailed the 
king’s Highvva) until the War of Independence, then called 
the Albany Post Road, and now known (in I an vtovvn) as 
Proadwa> South of the village is “I>ndhurst,” the estate 
of Miss Helen Millei G(xild, and to the NT is kaakout 
(originxlly “ Kijkuit,” th it is, lookout,” the n imc of a high 
promontory), the estate of John D Rejikefcller In tiie village 
are the Hukley School (i8(;9), Irving School (18^7), Repton 
School and the “Castle” Sidiool for girls, a \ oung Men’s 
Lyceum (i8(;9), with a public lilirar) (8000 volumes in 1910) 
and the Tarrvtown Hospital (1892) In the vk initv there are 
large nurseries and rnarkct-gai dens, and automobiles an manu- 
futured m the village larrvtown stands on the site of *1 
Weequaesgetk Indiiri village Alipconk (thi place of elms), 
burned by the Dutch in 1644 I he hrst settlement of whites 
was made about 1645 I here were perhaps a dozen Dutch 
families here in 1680 when hrcdcrick Phihpsc (formcnlv known 
as Vrcdrvk Flypse) u juired title to several thousand aeres 
in West( hestcr count) , c illccl Phihpsc A 1 iiKjr He built, parti) 
of brick brought from Holland, a manor-house (on a point of 
land now known as Kingsland’s Point a short distance above 
the present village), a mill and i < him h it the mouth of 
Sleepv Hollow, some three-cjuarters ol a mile above the village , 
Dr Hamilton Wright M ibic h is written ‘ There is proKiblv no 
other localitv m Amc 1 ic a, t iking into account histoi ) , tr idition, 
the old church, the manor-house xnd the mill, which so entire Iv 
conscrv es the form and spirit of Duti h civilization in the New 
World ” During the War ol Independence larr)town was the 
(entre of the “Neutral lerritor>” between the lines of the 
British and Continental loues, and was the scene of numerous 
conflicts between the “cow]io>s” and “skinners,” bands ol 
unorganized partisans, the former acting in the name of the 
colonics, and the latter in that of the king On the post road, 
on the 24th of September 1780, Major John Andn' was captured 
b) three Continentals, John Paulding, David Willi ims and 
Isaac Van Wert, to commemorate the capture a marble shaft 
surmounted by a bronze statue of a Continental soldier has 
been erected on the spot Tarrvtown is dcs( ribcd in the Skitch 
Book of Washington Irving, who lived and died at “ Sunnvsidc,” 
within the limits of Farrytown, was long warden of old Chi 1st 
( hurc h, and is buried in the Okl Sleepv Hollow burv mg-ground, 
which adjoins the Dutch Church, and m which Carl S(hurz 
also is buried Tarry town was incorporated as a village in 
1870 Its name is probabl\ a corrupt form of the Dutch 
“ larwen dorp” (whea^ town) 

Se. H B Dawson WcstiJu^kr Countv in th imeruan Revolu- 
tinn (New York i8<S6) and an artick by H W IM ibio in L P 
Powell’s Historic Towns of tlu Middh States (New ^ ork 1S99) 

TARSIER, the Anglicized form of the sc lentific name of 
a small and aberrant lemur-like animal, Tarstus spectrum. 
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inhabiting the Malay Peninsula and islands, and tvpifving a 
familv Ihe name tarsier refers to the great elongation of 
two of the bones of the tarsus, or ankle, and spectrum to the 
huge goggle-like eves and attenuated form which constitute 
two of the most distinctive features ol this weird little creature 
In organization the tarsier departs markedly from other lemur-> 
as regards several particulars, and thereb) approximates to 
mcjnkevs and apes Rather smaller than a squirrel, with duskv 
brown fur, the tarsier has immense eves, large ears, a long thin 
tail, tufted at the end a greatl) elongated tarsal portion of 
the fool, and disk-like adhesive surfaces on the fingers, which 
doubtless assist the animal in maintaining its position on the 
boughs Four species of the genus are now recognized, whose 
range includes the Alali) Peninsula, Java, Sumatra, liornco, 

( elebes and some of the Philippines The tarsier feeds chieflv 
on insects and lizards, sleeps during the day, but is tolerablv 
active at night, moving chief!) bv jumping from place to place , 
an action lor which the structure of its hind-lcgs stems par- 
tieularlv well adapted It is rare, not more than two being 
gcnerallv found together, and onl\ brings forth one )oung at a 
time (See Priviatfs ) (K L *) 

TARSUS (mod Ter sous), an ancient city in the fertile plain 
of ( ilic la Ihc small river C vdnus flowed through the ccntie 
of the town, and its cool swift waters were the boast of the c it) 
(thejugh visitors like Dion Chrvsostom thought it far inferior 
to the rivers ol man) Greek cities) ihe harbour, Rhegma, 
below the cit), was onginall) a lagoon, though it is said also 
to be supphcci bv sj^nngs of ii^ own The C vdnus flowed into 
the lake (where were the arsenals) and thence into the sea, 
about 10 m from Fiisus Fhc cit) is first mentioned on the 
Bhck Obelisk as c iptured b) the Assvrians along with the rest 
of ( ilic la about 850 r c It w is probablv an old Ionian colon), 
settled (like M.illus) under the direction of ( larian Apollo Its 
importance was due (i) to its excellent and safe harbour, (2) to 
Its possession of a fertile terntor), iind ('^) to its command of 
the first waggon-road made across Mount launis, which was 
cut through the ( ihcian Gates, a narrow gorge loo vards in 
length, originally oril) wide enough to earrv the waters of a 
small affluent of the (vdnus The greatness of larsus rested 
Iherelcxre mainlv on the two great engineering works, the harbour 
and the roid That the latter was due to Greek influence is 
shown bv the village Mopsucrenc on the southern approach to 
the Gates Mopsus was the prophet of (L larian Apollo Few 
mountain passes have been so important in historv as this 
road (seventv miles in length) over laurus Main armies have 
marched over it , those of Cvrus the \ ounger Alexander the 
Great, Cicero, Scptimius Severus and the First ( rusade mav 
speciallv be mentioned 

Tarsus is most accessible from the sea or from the cast Even 
alter the “ ( ilici in Gates ” were cut, the crossing of laurus was 
a diflicult operation for an invading armv (as Xenophon and 
Arriar show) Hence Farsian historv (where not determined 
bv Greek maritime relations) has been stronglv affected bv 
Semitic influence, and Dion Chrvsostom about ad 112, savs 
It was more like a Phoeniciin than a Hellenic citv (which it 
claimed to be) After the Assvrian jiower decaved, princes, 
several of whom bore the name or title Sv ennesis, ruled Tarsus 
before and under Persian power Persian satraps governed ii 
in the 4th centurv B c , and struc k coins with Aramaic leec nejs 
there The Seleucid kings of Svri i for a time kept it in i slite 
of servitude , but it was made an autonomous citv with addi- 
tion il citizens (probablv Argive Cireeks and Jews) bv Antiochus 
I\ Fpiphanes in 171 b c , and then it began to strike its own 
coins It became one of the richest and greatest cities of the 
E ist under the Rom ins after 104 bc , and was favoured bv 
both Antony and Augustus the reception there bv the former 
of Cleopatra who sailed up to the citv in a magnificent vessel 
w^as a striking histone ev^ent In spite of its oriental character. 
It maintained a universitv^ where (jreek philosophv was taught 
b) a series of famous 'larsians who influenced Roman historv 
Chief among them was Athenoclorus Cananites (qv), teacher 
and friend of Augustus for manv years, a man of courage and 
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power, who remodelled the larsian ronstitution (making it 
timoiratK and oligaicliic) Ihe pature which Philosti ilus, in 
his hiogriphy of Ajiolloniiis l)anensis, draws of the 1 irsians 
as vain, luxurious and illiterate, represents the general Grieio 
Roman eoneeption ol the eit\ Ihe legend which was believed 
to be graven on the st itue of Sirdinapalus it \n(hiale (12 in 
S W from Jarsus) might have been the motto ol most larsians 
“Eat, dunk, plav, for nothing else is worth this (gesture)” 
(referied to b} St Paul, i ( or \v ^2) Ihe statue was pio- 
bahh an archaic work, with Ilittitc or cuneiform inscription, 
representing a figure with right hand raised the letters and 
the ittitude were misunderstood , the ligiire was supposed to 
be snapping the fingers and uttering this expression of eftcminate 
and wearv sensualism 

larsus de[)ended for its grc.itness on commerce, peace and 
orderlv government It was not a stiong lorticss, and could 
not be defended dunng the dec iv ol the empire agimst bar- 
barian invasion The \ribs captured the whole of ( ilic la 
shortlv alter a d 660 , and larsus seems to h«ive been a ruin 
for more than a centur> alter the conejuest Put Ilarun ul- 
Rashid rebuilt its w ills in y.Sy and made it the noith-westein 
capit il of the \r ib power in the long w irs agimst the Bvzantine 
empire All the riids, which were made in Asia Minor re- 
guhrlv, vear h\ vear, sonuTimes twice in one vear, through 
the ( ilician Gates and past the lortrcss Loulem, issued thiough 
the north gUc of iarsus, whuh w is called the “(iite of the 
Hoh War” The western gate is still stmding and is mis- 
named “ St Paul’s (iite Ihe e iliph Mamun eiitd on such a 
forav in A D 83^, hav mg caught a c hill at a great spring north 
of the Cihcim Gales beside \k-Keuprcu He w is brought to 
larsus wheie (like the emperor 1 k itus) he died and (like the 
emperor Julian) was buried llis illness recalls the fever which 
Alexindcr the (in \t contracted trom bathing in the ( vdnus 
Niccphorus Phocas reconquered larsus and all Cilieia for the 
empire m a d e/)S In the First ( rusacle Baldwin and lane red 
captured larsus ad 1099, there the two leaders had a 
serious quairel It formed p irt of the kingdom of Lesser 
Armenia for great part of the three eentuiics alter ad 1180, 
and It was lortihed b) Leo 11 and Ifcthourn 1 But lurkoman 
and Egvptian invaders disputed its possession with the Greek 
emperors and \rmenian kings ind with one mother hinallv 
It passed into Ottoman hands about the beginning of the 16th 
century 

Must of the successive masters of larsus had their own 
legends about its (origin, usually \vith a religious diaraeter 
justifying and explaining their possession of the city The 
Assyrian Sardxnapalus the native god Sandan, the Greek hero 
Perseus, the Greek god Heracles are all called foundei of 
larsus lapetus, Japhet, father of J ivan “the Ionian,” 
was called the grandfather of (vdnus, who gave name to the 
river A curious etremon> was practised m honoiu ol Sandan 
(identified with the Greek Heracles) a p)re wms periodically 
erected and the gcxcl was burned on it It is said that the 
origin il n inifc of the eit\ was Parthenii, which suggests that a 
virgin goddess was worshipped here as in so manv shrine*b oi 
Asia Minor and Syria the virgin goddess Athena appears on 
larsian eoin^ The Baal ol Tarsus is named m Aramaie letters 
on manv of its coins m the Persian period 

The nuns of the am lent c itv are verv extensive, but thev are 
deeply buried, and make little or no appearance above the 
surface except m the Diinuk Tash (popularl) identified as the 
“Tomb of Sardanap ilus,” a monument which, however, was 
at Anehiale, not at larsus) This shapeless mass of concrete 
was probably the suhstnieture of a ( iraeco-Roman temple, 
from which the marble e o it mg h is been removed I he modern 
town has conside rable ba/ uirs and trade but the elimatc is 
very oppressive, owing to the proximity of vast marshes which 
occupy the site of the harbour and the lower part of the original 
Cyndus course Ihe river was diverted from its former course 
bv Justinian in the 6th century Ihc emperor’s intention was 
onlv to carr\ off the surplus waters in time of flood and prevent 
inundations m the eitv, not to deprive larsus of what was its 


chief pride and boast , but gradually the neglect of subsequent 
centuries allowed the channel m the city to become blocked b) 
accumulation of soil, and now the whole bod> of water flows in 
the new channel east of the city, except what is drawn off b) an 
artificial iirigatiem eouise to watci the gardens on the western 
side of the city Ihe population is about 25,000, including, 
besides Turks and Svrian ]\Ioslems, also Armenians, Greeks, 
Sjrian ( hnstians, Peisians, Afghans, Ansaiu (mostly gardeners) 
and even Hindus Iherc is a large American mission schexil 
called St JkiuTs Institute, giv ing a verv comprehensive edu- 
e It ion to Armenians .ind Greeks drawn from an extensive 
distne t 

The literituie re)^ irtlniR larsus is scanty and few ancient in- 
scriptions hive been publisJu d See \V B liarker Lans tuiJ 
Pinatis e 1 Hill in tlu Biitisli Must uni C italogin of ( 01ns Six 
in \umismatu ( hrouult iSS^ pp 1 1;2 tl iS()4 pp 32^ It T 
Bibeltm in the C at dogne Bibl Nat ‘ Ptrsis \ch( menides ” , the 
nnmisin ilic works of B \ Held h Indioof Blnnit 1 tke W iddiiigton 
111 hulUtin di Co)r Ihll vii pp tt , J< iinsa> Liiu^of Si Paul 
(1007) pp ind (ilitii laisns ind tlie (,re it J anrus 

I’lss” in (k (u Journal (io<>B PP T 57 4^) R licbordty 

uid A Wilhofni “ Reist n in Kilikitti ” (in tin PcnkschnfUn d 
kats \kadtmu Hit;/ iSgO \liv ) A\ith works of otln 1 travtUers 
tspcciallv V L inglois and Mat donalel Kinru ir ( allaiidei in Journal 
of Ihlhnu Studui, 1904 pp ft studied Dion ( hrysostoni’s two 
T(U<nnn Of at ion ^ (W M Ra ) 

TART, i dish of hiked pastrv containing truit, a fruit pie , 
ilsu a sin ill open pieec of baked pastiy with jam placed upon 
it The v\ord was .ickipted fioni the O Fi larle , the older foim 
must have bien link is is seen in the mud Ti ioufie and the 
diminutive or lorttau , the oiigin is the Lat ioria, twisted 
{iorquen, to twist) used of a cake in j\kd Lat , the paste or 
dough ot e ikes 01 tarts being rolled or twisted Ihe altciation 
of the vowel is ilso seen m Itid latkia In jMiglish theie is 
some confusion with “tirt,” shaip and, bittci, which comes 
from OL /ear/, sharp, severe, juojieil) “ teaimg,” from tcfan, 
to ten , tf “ bitter,” fiom “ to bite ” 

TARTAGLIA, or Iariai fa, Niceoio {c 1506-1^59), 
Italian mathematician, was born at Jheseia Ills childhooel 
was passed in dire povi rl) Dm ing the sack of Bn sc la in 1518, 
he was horiibl) mutilated hy some Frcnedi soldieis From 
these injuries he sluwl) recovered, but he long eontinued to 
stimper in his spice h, vvlience the nickname, aelopleel by 
himself, of “ Taitaglia” Kiyl lor the bausL rudiments of 
reading and wilting, he tells us that he had no mastci , yet we 
lind him at Veiona in t£^2i an esteemed leachci of mathe- 
matics In 1534 he went to Venice For 1 artagha’s ehsi ov cry 
of the solution of ruble eeju itions, and his contests with Antonio 
Mane Tlejndas, sie AkChUKA {Iliskuy) In 1548 lartigha 
leeeptcel a situation as professor ol I'uehel it Tin sen but 
returned to Venice it the end of eighteen months He died at 
Venice in 1559 

lartagln’s lirst printed woik entitled Nuova ^uiii la (Venice 
It; 37) dealt with the thiorv ind puutiee of guiimry Hi tound 
the elevation gisnig tiie gi( itisL raiigt to be as"" but filled to 
demonstiate Hie cejrnitncss of Ins intuition Indeed he never 
sliook off tin eironeous ide is of Ins time regarding the jmths of 
projectiles liiither than to sec that no ji irt of them could be a 
stiaight line He neve rtheless inaiigur itcel the se lentific tre itnient 
e>l Hie subject Hisp///s/n rt invin-iom dmvsi a collt etion of the 
nil hen s rejihes to ejuestions addressed to him b\ per ons of the 
most viried conditions wns published in T t ;40 wnth i dedieation 
to Henry \ TTI of bngline] Problems in artillery oce ujiy two out 
of nine Jiooks the sixtli tre its of forlilieation the ninth gives 
several e \ iriijiles of the solution of eul»i( ecjinitioiis He jiublished 
in 1331 Uiffola ficncrnh fur so'kvari oqni affondata navr tnhtolata 
la Tfavaf^lwta Imufrione (in allusion to his jicisonil troubles at 
Brestia) setting forth i method for raising sunken ships and 
describing the eliving bell tlien little known in western Lurope He 
pursued the subject in Ra^wnanu nil sopra la I raDaf^hata luumziont 
(May 1331) His largest work I rattaio ntralt di niinuri i niisurc 

is a eomprehensn e iinthem die'll tre disc including aidhmetic 
geometry mensuration and <ilgcbia as far as quidrdic equ'itions 
(Venice i3d> i He published the first It dim tianslation of 

J.ueliel (1343) and the earliest version fiom the Crictk 0/ some 
of the principal veorks of Archimedes (iS4l) Ihese included the 
triet Dc insidtntihiis aquae of which his I dm now holds the place 
of the lost Greek text Tartaglia claimed the mvention oi the 
gunner’s quadrant 
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Tartaglia’s own iccount of nio tarh lift is contained m his 
Qucsiti 111) VI j) 74 S(.o also Buoncompagni lutorno ad un 
testamento incdito di N 1 arta^^ha (Milan rH8i) , I^ossi hlo^i 
di Bresitana ilhistn p t,S() Tartagln’s writings on gunnery 
wort transKttd into Tnglibli by Lucar in 1 1;88 and into I it rich by 
Rieffcl in 1845 

TARTAN (from F tintaine, “ linsie-wolsie,” Sp iiritada, 
a kind of woollen cloth, perhaps so called from its thinness 
and lightness, cf Sp //n/ar, to tremble with cold), a worsted 
cloth woven with allcrnatt stripts or hands of coloured wirp 
and weft, so as to form a chequered pattern in whieh the 
colours alternate in “sets” of definite width md sequence 
The weiving of partieoloured and striped doth eannot be 
claimed as pceuliar to an> special rate or (Ountr>, for indeed 
such e hecks are the simplest eirnamental form into whieh deed 
yarns cm be combined m the leiom Ifut the term tartan 
IS speeially applied to the varif'gatcd doth used for the prin- 
cipal portions of the distinetive costume eif the Highlanders 
of Scotland hor this costume, and the t.irtan of which it is 
composed, great antiejuit} is claimed, .me! it is asserted th it j 
the numerous chns into which the llighl ind population were ! 
divided had each from time to time i special tartan bv which it 
was distinguished After the rcMidlion of 174=; various acts of 
pirliament wc re passed for disarming the Scottish Highlanders 
and for prohibiting the use of the Highland dress in Scotland, 
under severe penalties these ic ts remained nomin ilh in fon c 
till 1782, when they were foimilly repealed and sinee that 
time dan tartan has, with var)ing fluetualions of fashion, been 
cl popul ir iitidc of chess, b) no meins confined in its use to 
Scotland iloni , and man) new and imaginar) “sets” have 
been invented h) manuf ic turers, with the result of introducing 
confusion in the herildrv of tart ins, and of throwing doubt 
on the reility of the distinctive “sets” which it one tunc 
undouliti (llv were more or less recognized as the bidge of 
various d ins 

Uncluubtc (llv tlic tciin taitin u is known ind the mitcinl was 
woven “of one or two colouis loi the ])oor and more v iiicd foi 
tlu iich ’ is ( Trl\ IS lli< middle ol tin i qth r<ntui\ In the 
iccoiints of Jolin bisho]) esf (dasgow trcrsuui to King J inns TIT 
m T471 th( rc occurs with otlui mention of the niitciial the 
following — “ Ane cine and ini hilvt ot blue laitanc to Ivnt his 
gowne ot (loth of ( old Tt is hcic obvious tli it the term is not 
restricted to p irlicoloured clKcpicrcd te\tiii(s In iccoiints 

were incurrc<l for i Higlihnd dicss for Tvmg James \ on the 
occasion of i hunting exclusion in tin Highlands m whuh there 
are eliiiges lor “viinnt c ullorit \elvet ’’ for iiu sehort Jlel'ind 
coil ’ ind lor “ Ililmd tart me to b« hose to the king* s gi le e 
Bishop John T oslcy in his f)i ortouu mnnhus d uhits 
S( doruui imblished in siys of the nneu nt ind still usc'd duss 

ot the llighlindcis and Islanders ‘ ill botli noble ind common 
people wore m intk s oi one sort (except tint the iiobk s ])oi(rrtd 
those ot sivctil colours)’' (reoige Bueliiiiiii in his himni 
caruni lii\*o}it( (ir^s ) m tianslited be ^lonvpenn^ (ie>n) s s of 
tilo Ilighluidcrs “ 1 lie \ delight in marled elothe^s specnlh that 
have anv long slnpcs of sundry colours tlie\ lo\e chiilTv puipic 
md blue I lu ir predecessors used short mintles 01 jiliids of divers 
colours sundry wavs (livided md imongst some the siine custom 
is observed to this d \ hint of clan t irt in distinetions is 

given bv Mai tin M irtin in his H (dim of ^toila)]d (1704) whieh 

work ilso eontiins a minute <lescription of lh< dnss of the High 
Unde rs and the manuf u lure of taitin 1 vtrv isle he observes 
‘ (Utters Irom each other 111 their 1 mey of making pi iids is to the 
stupes in bre idtn md eokiuis This humour is as dilliuiit through 
the mamlind of the Highlinds in so fii that thevv\he) hi\« seen 
those places iie al)le at the fust vuw of i man’s j'lUid to guess the 
])liee of his le side nee “ 

the following lines give i brief elescription of the colours of the 
t irtans of the jinmipal elms Tlu kilt tnrtan colour is given in 
e mil case the ])Uid t irt ms v iry in slight paiticiiUis 

Campbell of Brmdalhaai light green crossed with darkci green 
the strip* s [)roael with mrrov\ edging e)f yellow CaniplnU of 
Argyll light green crosseel with elaik green narrow indejiendcnt 
cross lines of while tame^on brick red with bioad elue^uertd 
cross of same eolour edge el v\hitt and with broael centre of ground 
colour two mdc p neleiit cross hues of green 1 otlus yellow green 
creisscd with broael dark green hues centred black independent 
cross lines yellow J t as( y led ground m iin cross lines red with 
flee ])er red centie edged with blue mdcpenelent eioss huts blue 
Gordon dirk blue green ground with broad cross lines of lighter 
green narrow centre line yellow Graetm light green ground 
crossed with darker green in siuall chequer independent cross 
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lines dark green Grant scarlet with broid black edged scarlet 
crossings bLick independent cross Imis Alacdonald of Glengarry 
and hcppoch fed with op* n bro id blue cross lines anej two inde- 
pendent blue crossings Macdonald of Glcruot green with broael 
(lark green crossing the whole covered with line r* d lints Mac 
donald of Clanranald light green with broad dark green crossing 
covered with fine rtel liii* s M ai ^regor scarlet with nairow scarlet 
cross lines edged and centred blue widely spiced Mackintosh 
red with blue edged md e*ntr*d crossings of r< <J m<l iiuhjHnfUnt 
blue cross lines Mackrn~ir blue green broad crossing of s imc 
eedeiur with darker edges iiule pie nd* nt crejiss lines alternately'^ r* cl 
mel vvhil* over the m im crossings Marhod green with elarU 
green crejssmgs over erossmgs evei\ other sepi ire a red line 
Macphcrson ])ile grev four el irker gre \ bars at crossings the 
wheilc covered with red double independent lines Munrn red 
with broid green stn])e and narrow lines forming 1 check of black 
inel yellow Murray giceii close crossings eif darker green inele 
pcnelciit lines reel SUivart scirlet deep eolound crossings with 
se arle t centre fine v\idel\ spne t d el irk ineie pe ndent lines 

See ■'\ md A Smith Tartan<c of the Clans of Scotland (18^0), 

J Sobieski Stuart \c',tiarium Scottcum (1842) T^ P M Ian Clans 
of the Scottish Ilif^hlands (i8p^ 46), J Grant Tartans of the Clans 
of Scotland {\ dmliiirgli i ''S:;; 

TARTAR, the name communl) applied to crude, ae id 
potassium tartrate or “bitartritc of potash” HK(rjJ,OJ 
During the pioecss ot feimentation wines dcfiosit a crystalline 
mist eif argeil , this after being remghl) purified by retry stal- 
lization, IS known as tarbir, and when lurthcr purified and 
Ireed trom (olounng m liters becomes “cream of tartar’ 
also called teehnie illv “ ere iiii ” With the latrne hemisls tartar 
vv is i generu term whieh me liidcel both ^his tartarus vim and 
various substanets obtained from it, and even salts, sueh as salt 
of sorrel (peit issium oxilite), that resembled it Thus sal Ji\um 
tartan was potassium earlionatc, which on exposure to the air 
deheiuesees to oleum icvtari per dclujuium neutral potassium 
tartrate w is e died tartarus iarlarisatus, fieeaiise it was prepared 
by neutrali/ing ordin irv tartar with the sal fixum , iaitanis 
(halyhcaius was a picparitiem with iron , and sptniu^ iartaiti 
used b\ Paracelsus was prepared by dry distillation of tartar 
Paraeelsus also used the term in a still wider sense to sigmlv 
alinorrntl preeipiLates or sediments deposited from animal 
secretions, the same idea is nppirent m the popular applica- 
tion ol the word to the salivary calculus which forms on the 
Icelh 

Cream of tartar is prepare el bv dissolving granulated argol in 
boiling vv iter m*l illowing tli* solution tostmd The ek ir lujuiel is 
then drawn e>lt md crvstilli/cd The slightly eeiloured crystals 
thus obtain* I are redissolv * <1 m hot watei tlie colouring in liters 
ge»t rid e)t bv means of pipe c 1 iv or egg illnmicn anel the solution 
liltcred and Cl vstalh/e d tin n ime ere mi of 1 iHar ’’ be ing ongm illv 
ip])lieel to the ciust of minute ervstils th it form on its surface is it 
cools Th* silt Cl \ St illi/e s in m isse s of snull hud colourless Inns 
parent rlioinbic piisms ft is pre(ipitit*d when m exetss of i 
])eil issium snlt IS lelded to i soluliein of t utinc arid but it dissolves 
in mineril aeids, and m alkilis md slkalint carbonates Solutions 
of lusnc iLid or bonx dissoKr it freelv forming soluble eoamof 
t irtar v\hich is a white ])envder ])( rm me nt in t lie air when made vMth 
the acid but <U li(iue.sce nt w hen bonx is cmjilovtd Its slight solu 
bilitv in aleohol ex]-)lams whv it is depnsiteel by wines as they 
mature One ]iirt b\ weight of the silt dissolves m i *; parts of 
boiling w iter but it lower temper lures the se lubility is gieath 
(Inmnished and at o C ihout 4.16 jiiits of veiter are reepiired 
When he lUel it is derompost d v\ith iorin ition of potassium e ir 
beinate md cubon intlamm ibk gases hiving an odour of burnt 
bre id being evolv**' I lu silt is nsi d tor the manufacture of 
t irt inc iciel it 1^ -^l c’l enploved in the mordant bith for v\ool 
dvcing v\ith povvdered ehilk and alum fcir e le ining silver md lor 
the prcpantion e>t e tie rvt se iiig dunks and baking poweki In 
medicine as potassn tartras acidus it is of seime slight impeirtmee as 
i eliiiietic and piirg itiva I he nutn soluble normal silt K (( 

IS used for the s mu purpose's it is fe’irnu d by dissolving powdered 
ertarn of taitai 111 a hot solution of potassium c irbomte If soelium 
carbonate is sulistituted the result is K>«a((jH,(>,) or Kochelle 
s ill 

7 cim //e (pot'^isMiim antimony Itirtnte )K (sl)())( ,HjO, 

Ihis bubstance n is been kneiwn for a long ]Hnod being mentioned 
by Basil \ ale ntme It mav be prep ire d bv w irming ^ parts of 
antunonious oxnh with 4 parts of ere ini of tart ir in the presence 
of water replicing the water as it eviporites ifter digestion is 
teunpkte the seilution is (iltered liot i’owi’ei of ilgaioth (q v ) 
nii\ be used in place of the antimonv o\ di I irt ir emetic crystal 
hzes in small octahedra whieh lost tluir w itei of crystallization 
gradu lUy on exposuie to air and be tome opiqiie Tt is soluble m 
14 5 parts of colei water and 1 *) ]iuts oi hot the solution showing 
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an acid leaction to litmus It possesses a nauseous imtilhc taste 
and produces vomitin" u hen t ik( n internall\ ^\h 1 lst in large doses 
it IS ]ioisonoiis It IS used medicinally anel also as i morel int in 
dyeing ind calico pniitim, 

TARTARIC ACID (clih\drox\ -succinic icicl) or 

HOX CH(OH) C H(OH) ( 0 l^our aiuK ol this composi- 
tion are known, n.imcK dextro- and 1 icvo-tart me acids, 
racemw icid and mcsotartanc acid, the two last being optualh 
inacticc (sie Sterfo-Isomfrism) Ihtir constitution follow^s 
from their lormation from dibromosue cinic acid and from thtir 
s\nthesis from ghoxal c)anh\drin, these two methods pro- 
ducing the inictnc racemic form which may then be split into 
the active components Dtxtru-tartanc aeid occurs in the free 
state or as the potassium or cdt iiirn salt in grape juiee and in 
various unripe fruits During the alcoholic Icrnuntation of 
gripe juice It IS deposited in the foim of an impure aeid 
pot issium tartrite which is known is irgol, and when purified 
as ereim of t irtar hor the preparation of the acid the crude 
argol is boiled with hv droe hleoric acid and afterwards precipi- 
tated IS calcium tartrate b\ boiling with milk of lime, the 
calcium silt being atterwards decomposed by sulphuric aeief 
It may also be obtained (together with racemic acid) bv oxidiz- 
ing milk siigai saccharic acid, <^c , with nitric le id and bv the 
re due tion of oxalic ester with sodium .imalgam (fl Debus, Ami 
1873, 166 p loej) It crystallizes from water in large prisms 
which melt at 168-170'^ C , ind on further heating giyes an 
anhvdridc and finally ch irs, emitting a characteristic odour and 
forming p>roraccmic ind pyrotartaric acids It behaves as 
a reducing agent Chromic acid and potassium permanganate 
oxidize it to formic and carbonic acids whilst hvdrogen peroxide 
in the presence of lerrous salts gives dihvdrox^maleie acid 
(II J H benton Jour ( hem Se;r , i8{;4, p 8(>t> , 1895 pp 48, 
774 , i8c)6, p 546) Hvdriodic acid and phosphorus reduce it 
to malic acid and finall) to succinic acid ( ah lum e hloride 
giyes a white precipitate ol ealcium tartrate in neutral soluliems, 
the precipitate being soluble in cold seilutioris ol caustie peitash 
but re-precipitated em be:)iling It prevents the pree ipitation 
of manv metallic hvdroxides bv caustic alkalis It carbe^nizes 
when bleated with stresng sulphune x< id giv mg, imong other pro- 
ducts, carbon monoxide and carbon dioxide \ small ervstal 
of oxalic acid added to concentrited sulphuric acid cont lining 
about r per cent of resorcin giycs a ihiracteristic violet red 
coloration 

L lev u tart inc acid is iikntical m its chemical an<l in 
most of its phvsical properties with the dextro and difknng 
chu riv in its action on polanztd light the plane of polaiization 
b« ing rotated to the h ft By mixing ciju il quantities ol thi two 
forms in uiucous sohitiun heat is ivolvcd and racemu icul 
) 31 1 O IS obtamt tl This vinetv is ilso formcil by tin 
hvdrohsis of glvoxal cvanh>clnn (T Poliak MonaU iSq 4 11 ; 

]) 4O >) l)\ ht itiiig a solution ol (Usovihc acid, bv tin. oxnlatioii 

of fiimanc icid with iiotissiuin perm mg in itc , by the action of 
silvt-r oxide on dibromosiiccinic acid md 1)V the oxidation of 
minnitc fiulcitc iniilm Ac with nitric icid In the anlivdrous 
stilt it melts it ( Mtsotartaric icid is loriiiMl when cm- 

chonint tartrite is heated for some time at 170^ ( (L Pisttui 
Ann iS;3 Ss p 212.) by heating t irtaric or riceniic at id foi 
somt tine with vv iter to lO*;^ C bv the oxid ition of laevnlost 
and b\ the oxidation of phenol or m ileic aeid with m alkaline solution 
of potasMiim ])erm inganate (() Dcxlmer B(r isqi 24 p 
\ Kckule vnd R \nschiitz ibid iHSi 14 p 714.) It crystallizes 
m pnsms and in the anhvdroiis st ite melts it i j.o^ ( On pro 
longetl boiling with atiueous hydrochloric acid it yiDds racemu acid 
Ihe sodium ammoimim salt is not capable of decomposition into 
Its optical antipodi^ is is sodium ammoniuni racemate 

r irtaric acid as ust <1 m mtdinne is derived from potassium acid 
tartrate Its impuiitus are lead oxalic ,irid hint anti potissium 
tarlriti It is incomp itible with potissium nlcium mereury anti 
vtgetible istrmgents I irt iru acid is rarely used alone but is 
containcil in ptlula quininm sulphati'i and in Seidlitz powdei 
(see Sodium) and is a constitiunt of niany proprietary granular 
effervescent preparations If tiken in overdtise or in a concentrated 
form t irtaric le id pro< luces severe gastroenteritis In these cases 
lime water alkalis anti magnesia should be used as antulotes anti 
opium may be required 

TARTARUS, in Greek mythology, the son of Aether and Gaea 
father of l>phoeus and the giants In the Iliad the word 
denotes an underground prison, as far below Hades as earth is 


below heaven, in which those who rebelled against the will 
of Zcub wen confined In later writers lartarus is the place of 
punishment of the wicked after death, and is used for the 
underworld generally Cf Abyss 

TARTINI, GIUSEPPE (1692-1770), Itahin violinist, com- 
poser and musical theorist w is born at I irano in Istria on the 
1 2th of April 1692 In carlv life he studied, with equal want of 
siuvess, lor the church, the law courts, and the profession of 
inns As a >oung man he was wild and irrrgulai, and he 
crowned his improprieties bv clandestinely marrying the niccc 
of Cardinal Cornaro, an hbishop of Padua The cardinal re- 
sented the marriage is a disgrace ful mes ilhanrc , ind denounced 
it so violent!) that the unhappy bridegroom, thinking his Jilt in 
danger, fled for safet) to a monastery at Assisi, where his 
char.K ter underwent a i omplcte c hange lie studied the thcor) 
of music under Padre Poe mo, the organist of the monaster) , and, 
without any assistance whatever, taiip^ht hirnsdf to pi iv the 
violin in so masterly a st)le that his performances in the ehurch 
became the wonder of the neighbourhood Por more than two 
years his identity remained undisi overed, but one day the 
wind blew aside a curtain behind which he was playing, and one 
of his hearers recognized him and bttra)ecl his retreat to the 
cardinal, who, hcaimg of his changed ehariictcr, readmitted him 
to favour and restortd him to his wife 

Tartini next removed to Venice, where the fine viulin-pki) mg 
of Veraeini excited his admiration and prompted him to repair, 
b) the aid of good instruetion, the shoitcommgs of his own sell- 
t lught method Ik left his wile with relations and returned to 
\neona, where he studied lor a time In 1721 he returned to 
Pidua where he was appointed solo violinist at the church of 
San Antonio Prom 1723 to 1725 he acted as conductor of 
( ount Kmsk)’s private band m Prague In 1728 he founded a 
school tor violm m Padua I he date of Ins presence in Rome 
dexs not seem to be ikarlv established, but he was in Pologna 
in 1739 Aftei wards he returned to his old post m Padua, where 
he died on the 16th ol February 1770 

1 irtini’s compositions ire very numerous, and fiithfully 
illustrate his passionate and masterly st)le of execution, whuHi 
suipassed in brilliinc) anel refined I istc^ tint of all his rontern- 
poranes He frequently headed his pieces with an explarn- 
tor) poetical mexto, such as “ Ombia can,” or “ Volgctc il riso 
m pianto o mie pupille ” ( oneerning that known as 11 I uRo 

del Diaifolo, or The Devil\ Sonata, he told a curious story to 
Lalande, in 1766 He cLreamcd that the devil had become his 
slave, and that he one da) asked him il he could play the violin 
The devil irplied that he believed he could pick out a tune ind 
thereupcm he played a sonata so exquisite that Tartini thought 
he had never heard any music to equal it On aw iking he tried 
to note clown the composition, Ixit surtceded ver'v imperfectly, 
though the Dcv>Vs Sonata is one ol his best productions 

1 irtini is hixtnne illv important as hiving contributed to the 
science of iconstics as vv( 11 is to musical art by his discovery (inde- 

ndcntly of '^orge 17 jo to vvliom the primary credit is now given) 
ot what arc still callcil “ lartini’s tones ” (sec Scjund «ind Hlakinc ) 
or ciiffcrt nti il tones 

The phenomenon is this - when any two notes are produced 
stc idily and vsith great intensity a third note is he ird whose 
\il>ration number is the difference of those of the two primary notes 
It follows from this that iny two consecutive members of a harmonic 
series have the fundament il of that series for their difference tone 

p 

— thus ^ the fourth cud fifth h irmonic produce ( the prime or 
generator at the interval of two octaves under the lower of those 
two notes, I the third ind fifth h rmonic produce ( the second 

h irmonic at the intcrvil of a sth under the lower of those two 
notes The discoverer was wont to tell his pupils that tlx ir double 
stopping was not in tune unless they coul<l he ir the third nott 
and Henrv Blagrovc (i8il 1872) gave the same admonition Ihe 
phenomenon has other than technical significince , an experiment 
by Sir h A Cr Ousclev showed that two pipes tuned by measure 
ment to so acute a pitch is to render the notes of both inaudible 
by human ears when blown together prorluce the difference tone 
of the inaudible primaries and this venfits the fict of the mtinitc 
upward range of soun<l which transcends the ptrceptive power 
of human organs 1 lu obverse of this fact is th it of any sound 
being deepened by an 8th if the length of the string or pipe which 
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produces it be doubled Ihe Uw is without exception throughout 
the compass in which our tars can distinguish piUh and so of 
necessity a string of twice the length of tliat whose vibrations 
induce the dct])est ptrcciviblc sound must stir the air at such a 
rate as to cause a tone at an 8th below that lowtst audible note 
It IS hence manifest thit however limited our sense of the range of 
music il sound this range extends upward ind downward to inhmty 
Tartini made his observations the bisis of a theoretical system 
which he set forth in his Truttato di Mitsica saondo la vira Sdcnzia 
dtll' Avmonia (Padiii 17 '14) and Dii Pytmipij dell' Armonia Musi- 
talt (Padu I 1767) He ilso wrote a Truttato dtlle Ippoffiaturt 
posthumously printed in 1 rench and an unpublished work, Dtlle 
Rai’ioni t dtlle Proporztoni the MS of which has been lost 

TAS-DE-CHARGE, a French term in architecture, for which 
there is no equivalent m English, given to the lower courses of 
a Gothic vault, which are laid in horizontal courses and bonded 
into the wall, forming a solid mass , they generally rise about 
onc-third of the height of the vault, and as they project forwards 
they lessen the span to he vaulted over 

TASHKENT or FASiikEND, one of the largest and most 
important cities of Russian Central Asia, and capital of Russian 
Turkestan, situated in the valley of the Chirchik, some m 
above its confluence with the S>r-dar>a, m 40"" 20 N , 6g^ 18' i 
it IS connected hy rail with Krasnov odsk (108^ m ) on the 
Caspian, and since tqos with Orenburg (11 so m) Ihe cilv , 
formerly enilosecl 1>> walls (now ruinous), is surrounded bv 
luxuriant gardens, and its bouses <irc buried among the fruit 
and other trees which grow alongside of the irrigation (anals 
The buildings, which are of stone and sun-diied bricks, arc 
m()stl\ low, on account of the earthquakes whu h frequently 
disturb the region Ihc native city in 1871 had 78,130 in- 
habitants, and in 1897 156414, mostly Sirts, with kzbegs 
Kirghiz, Jews, Russians and Germans Ihe Russian eitv, 
to the south-east, dating from 1865, has clean, broad streets 
lined with poplars, and canals, the low, pleasant-looking houses 
being surrounded by gardens In 1875 its peipulition, ex- 
clusive of the military, was 4860, meistly Russians, and m igoo 
about 25,000 Tashkent has a public library eontaining a 
valuable collection of works on Central Asia, an astrejnomical 
observatory and a museum 

TASHKURGHAN, or Khuim, a khanate and town of Afgh in 
Turkestan Ihe khanate lies between Kunduz and Ralkh 
The ancient town of Khuim stood in the Oxus plain, surrounded 
by ore hards of famous produe tiveness , but it was dcstroved 
by Ahmad Shah Abdali, who founded Tashkurghan in the 
middle of the i8th eentury, and took all the inhabitants away 
from Khuim to populate it Ancient Khuim is now onlv a 
mass of ruins , but lashkurghan, lying two or three miles to 
the south of it, has become the great trade-mart of Afghan 
Turkest in ind second only in importance to Mazar-i-Shanf, 
the military centre of the province , while it is much larger 
and more prospereius than the latter place At lashkurghan 
the caravans from India and Bokhara meet, and from here the 
merchandise is distributed all over the country A hill fortress 
dominates the town and overlooks the debouchment of the 
road from Haibak and Kabul into the plains of the Oxus 

TASMAN, ABEL JANSZOON (c 1603-1659), the greatest 
of Dutch navigators, the discoverer of Tasmania, New Zealand, 
the longd and the Fiji Islands, and the first circumnavigator 
of Australia, was born at Lutjegast in Groningen, about 1603 
In 1O34 we first meet wuth him in the East Indies, sailing from 
Batavia (Fib 18) to Amboy na On ihe 30th of Decembci 1636 
he sailed from Batavia for home , reached Holland August i 
1637 , started on his return to the East April 15, 1638 , and 
reappeared at Batavia October ii, 1638 On the 2nd of 
June i63g Tasman, along with M itthew (Matthijs Ilendriixsen) 
Quast, was despaUhed by Antony Van Diemen, governor- 
general of the Dutch East Indies (1636-45), on a vovage to 
the north-western Pacific, in cjuest of certain “ islands of gold 
and silver,” supposed to lie in the ocean east of Japan On 
this voyage Tasman and Quast visited the Philippines and im- 
proved Dutch knowledge of the east coast of Luzon , thev also 
discovered and mapped various islands to the north, apparently 
the Bonin archipelago Sailing on to N and E m search of 
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the isles of prenejus metals, they ranged about fruitlessly in 
the northern Pacific, at one time believing themselves to be 
600 Dutch miles east of Japan After this the voyage vs as 
continued almost constantly westward, but m vareing latitudes, 
reaching as high as 42^ N , always without success On the 
15th of October the navigators decided to return and, after 
touching at Japan, anchored at the Dutch fortress-station of 
Zcclandia in Formosa on the 24lh of November 1639 After 
this I asm in was engaged in operitions in the Indian seas 
(sailing to Formosa, Japan, Cambodia, Palembang, &c , as a 
merchant captain in the service of the Dutch East India C oin- 
pany) until 1642, when he set out on his first great “ South 
Land” expedition I his was planned and organized by 
Governor Van Diemen, who cherished great schemes for the 
extension of the Dutch colonial empire Several Dutch navi- 
gators had already discovered various portions of the north 
and west coasts of Australia (is in 1605-06, 1616, 1618-19, 1622, 
1627-28, cScc ), hut Tasman now first showed that this great 
South Land did not stretch away to the southern pole, but 
was entire 1\ encircled by sea within comparatively mock rate 
limits Subng from Batavia on the 14th of August 1642 
with two vessels, the ‘ Heemskerk ” and “ Zeehaen,” and calling 
It Mauritius (September 5 to October 8), lasman sailed first 
S , then E , almost seven weeks, and on the 24th of November 
sighted (in 42° 25' S , is he made it) the land which he named 
inlhoontf van Dumtn s landt after Van Diemen, now called 
Tasmania lie doubled the land, which he evidently did not 
perceive was an island, coasting its southern shores, and, 
running up Storm Bav , anchored on the ist of December 
in Frederick Henry’s Ba) , on the east coast of Tasmania 
(in 43° 10' S, according to his reckoning)- so named after 
Prince Eredenck Jlcnrv of N issau, then the head of the 
Dutch republic Ihere he set up a post on which he hoisted 
the Dutch flag Quitting Van Dicnien s Land on the 5th of 
December, Tasman steered E for the Solomon islands, and on 
the 13th of December discovered (in 42° to' b , as he reckoned) 
a “high mountainous country,” which he called Staten landt 
(“ Land of the States,” / ^ , of Holland, now New Zealand) 

1 asm in and his company believed the newly discovered land 
to form part of the same great antarctic continent as the other 
Staten landt which Schouten and I cmaire had sighted and 
named to the eist of Ticrra del Puego Cruising up N E 
along the west coast of the South Island, he anchored on the 
18th of December in 40° 50' S , at the entrance of a “ wide 
opening,” which he took to be a ‘ fine bav ” (Cook’s Strait) 
He gave the name of Moordenaars {Murderers, now softened 
to Massacre) Bay to this spot, where several of his men were 
killed by the natives (December 19) From Murderers’ Bay 
Tasman sailed SE along the south shore of Cook’s Strait, 
apparently getting into Blind or Tasman Bay, but not dis- 
covering the full extent of the strait here dividing New Zealand 
into two main islands Returning westward he then coasted 
the west side of the North Island, till, on the 4th of January 
1643, he came to the northern extremity of New Zealand, m 
34"’ 35' S (in his leckoning) I hence he bore away to N N F , 
at first intending to keep that course for 30° of longitude from 
North Cape, New Zealand On the 19th to 25th of January, 
in 22° 35', 21° 20', and 20° 15' S (Tasman’s reckonings), 
he discovered various islands of the longa or Friendly group, 
especially Amsterdam (TongaUibu), Middelburg (E\.i) and 
Rotterdam Hctc the ships took in water and prov isions, 
which they had not done since leaving ^launtius, and the 
crews went on shore for the first time since lei\ mg Van Diemen’s 
Land Rotterdam Island they explored wiUi some care 
Thence lasman steered N and W , reaching on the 6th of 
Pebruary the eastern part of the Fiji an hipelago (in 17° 29' S , 
bv his reckoning), which he called Prince William’s Islands 
and Heemskerk’s Shoals , on the 22iul of March he sighted the 
islands of Ontong Java (in 5° 2' b according to lasman, and m 
150*^’ 30' E , Greenwich) On the ist of April he was near the 
north-eastern extremity of New Ireland (Neu Mecklenburg) 
mistaken by him for a part of New Guinea, in 40° 30' S , off a 
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point known lo the Spaniards as Cabo S Maria 1 hence he 

passed westward aloni^ the north of New Ireland, New Hanover, 
New Britain (Neu Pommern) and New Guinea He reached 
the western extremity of New Ciuinca on the i8th of May , 
Schou ten’s Islands were noted to the south of the vessels’ 
course on the 12th of Ma) lasman’s track, lying between 
New Ginnci, and llilniahcra (Gilolo), tlun brought Imn south 
to Ccrim, he passed through the narrow strait between 
CeU b(s ind Buton on the 27th of ^ 1 1>, and arrived at Batavia 
on the 15th of June 1643 after i ten months’ voyage The 
materials for an account of 1 ismm’s important second voyage 
in 164.^ are scanty, but we know he was instructed to obt iin 
a thorough knowledge of Staten Land and Van Diemen’s Land, 
and to hnd out “ whether New Guinea is a continent with the 
gre it Zuidland, or sepu itcd b\ channels and isl.inds,” and also 
whether the new Van Diemen s Land is the same continent 
with these two gre it countries or with one of them ” In this 
voyage Tasm in had three ships under his command, the ' Lim- 
men,” “ Zeemeeiiw ” (or ^ Mcc uw ”) ind ‘ Brak ” (or “ Braeq ”) 
His course lay along the south-west coast of New Guinea, he 
mistook the western opening of Torres Straits for a bay, but 
explored (and perhaps named) the Gulf of Carpentaria for 
the first time the eoist-line of this gieat ba\ was m<ippcd with 
fair accuruy I hough preceded by J insz (1606) and Carstensz 
(1623) on the east shore of the gulf as far as 17° S , Tasman 
first made known the south, and most of the west, coast Be- 
yond this he explored the north and west eoists of Australia 
as far as 22° S, ind estiblishcd the absolute continuity^ ol all 
this shore -line ot the “ Gicat Known South Continent”, his 
chart gives soundings for the whole of this coast I asm in’s 
achievements were coldly received by the Dutch colonial 
luthorities , I ut on the 4th of October 1644 they^ rewarded 
him with the lank of commander (he hid frequently enjoyed 
the use of the title already) On the 2nd ol November 1644 
he w IS also made a member of the Council ol Justice of Batavia 
He w IS a member of the committee appointed on the i8th of 
\pnl 1641; to declare a truce between the Dutch h ist India 
Company and the viceroy of Portuguese India In 1647 he 
commanded a trading fleet to biam, ind m 1648 a war-fleet 
sent against the Spiniards of the Philippines (Mav 15, 1648, to 
January 1640) By 185 3 he hid quittcKi the company ’s service, 
but still livacl, apparently as one of its vveilthiest citizens, in 
and near Bitavii Ills will, made the loth of April t 6 s 7 j 
seems to have but slightly preceded his death, which probably 
happened before October 22, 1^59, and certainly before 
Februarv 5 1061 

Sll Sicbold s papci in Ji Mouihur chs Ind( s ()} u ntak’i it Occi- 
d ntuhs 1X48-49 pt 1 p ^9(.) tilt p'lper on lasinan by C M 
Dozy in Btjdragcn tot dt Faal land- in \ olktnkunde van 
i\id rlandsch Indi sDi btrits vol u p -><^8 R H Major I ar I \ 

I f as/ra/ia (I ondon liakluy t Six^itt} 1839) tsjHtiill} [ 

pp xciii -cm 4^ 3 S (here aic printed the msti notions foi T ism in | 
ind his colic ic^iits on th( voyage of 1644) it ( olhnpridgc 
Discovery of lustraha (Sydney i8gi;) especially pp 238-40 279- 
80 and aliove all J E llttrts ind others, Tasman's Journal 
facsunihs of the orii^inal t/S zuith lift of 

Tasman eXc Vrnsttnlam iXgS; — here Uit I ifi of Tasman, with 
its appendices is scparatclv pa^ed (163 pp ) See iXso Aandtcl dir 
Ned^rlay diYs in dr Ontdihkin^ lan lustralh (111 Dutch 

and English Ltidtn and London 1899), especially pp vi \m, 
\ii -XV 72 the valuable summary of the voyigt of 1642-13 m 
tlu anonymous Iccount of stvtral late Vo\at!,ts and Disiovctiis 
(beginning with Sir John Narborough’s) London 1711 with sub 
title Rtlahon of a Vo\af!'e of Captain \hcl Janstn Tasman 

(originally extracted fioni his journals l)y Dirk Rembrantsc in 
Dutch jiublished in I nghsh m Dr Hook’s collections), also The 
Discovery of Van Dumtn s I and in 1642 by James Biekhouse 
Walker (Hobart 1891) \ dr ill journal of the voyage of 1O42-43, 

probably made by a sailor on tlu exj)edition is in the state archives 
at The Hagu( There are also sfvtrd copies made from Tasman’s 
official journd the best of thest (the origin il fair copy) is repio- 
duced in I let res Tasman's Journal T89S noticed above 

\n original chart of Tasman’s made after the vovage of 1644 
has been discovtrtd and is m the possession of Prince Roland 
Bonaparte Before this discovery reliance was placed on an ex- 
cellent copy, probablv made about 1687 by Captain Ihomas 
Bowrev (art 12 in the miseell MS colkction mirked 3222 in the 
Bribsh- Museum T ondon) This gives the tracks of both the voyages 


1642- n 'm<l 1644 mfl tin soundings of the Httei Burgomisttr 
VVitsdi of \oord in Dost I artarye lame (170^) ]>restrvcd a biief 
utord of certain observ itions madt in Tasm in’s voyige of i()44, 
between 13^^ S' and 19^* 3 S' S (and qiproxim itely between 129® 
3t) iiuli20°I ,Giecnwich) I his w vs translated by \ Daliymple m 
!ns (rt printed in R H Major Tarh \ oyaqis to Australia 
xcviu -xeix } Basil ihomson Dwirsions of a Prime Minister 
(Ldinburgh 1894) p 311 »5ec itcoids thxt the rt membrance of 
1 asm ins Msit to the Tonga Islands still remains “fresh to the 
smallest details ’’ among the natives (CRB) 

TASMANIA, a British colonial state, forming part of the 
Aiistriliin Common wt.ilth It is composid of the island of 
lasmania and its adjoining islands, and is separated from the 
Australian continent on the south-east by bass Strait The 



island of lasmania is triangular in shape, area 24,331 sq m. 
(with the other islands 26,215 sq m ), 200 m from N to S , 
and 24‘5 m from L to W 

Coastal Ftatures — The southern portion of the eastern shore 
of lasmanii is remark iblc for its picturesque inlets and bold 
htadlands Ihc principal inlet is Storm Bay, which has three 
well-defined arms The most easterly is Norfolk Bay, enclosed 
bctwein Foresticr’s Peninsula and lasman Peninsula The 
mitldle arm is Frederick Henry Bay , and the western the estuarv 
of the Derwent It is on this estuary that Hobart, the capital 
of the island, is situated Besides the mam entrance to Storm 
Bay, between Cape Raoul and lasman Head, there is D’Entre- 
casteaux Channel, whidi divides North and South Brum Island 
from the mainland This channel has two branches, the 
( istcrly forming the entrance into Storm Bay, and the western 
being the estuary of the Iluon river On the east coast lies 
the peculiarly-shaped Maiia Island, almost severed by deep 
indentations on the east and west Above this island is Oystei 
Bay, formed by the projection, Freyeinet Peninsula On the 
south arc some very prominent headlands In the south-west 
lies the fine harbour of Port Davey, which receives several 
small rivers Proceeding northward along the west coast the 
most conspicuous headlands are Rocky Point, Point Hibbs 
and Cape Sorell, which stands at the entrance of Macquarie 
Harbour, the deep inlet receiving the waters of the river Goidon 
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and several smaller streams Isorth ol this there are several 
prominent headlands 1 he west coast terminates at ( ape 
Grim, opposite which are the group known by the name ol 
Hunter’s Isl inds (joing eastward along the north coast 
Cinular Head is met with, a narrow peninsula running out for 
SIX miles and teiminalmg in a roekv blulf 400 ft high further 
east are Ernu 1U>, Port Prederiek, Poit Sortll end Port 
Dalrymple, into which flows the lamar river, on which 
Launceston is situated In Bass Strait are several large 
islands belonging to Fasmama , King’s, Idindcis, Cape Barren 
anti Chrke Islands are the largest Flinders Island has an area 
of 513,000 at res Among the rivers flowing northward to Bass 
Strait are the lamar, inglis, Cam, Emu, Blyth, Forth, Don, 
Mersey, Piper and Ringartioma I he Maeciuane, receiving the 
F^lizabeth and Lake, falls into the South F sk, which unites with 
the North Esk to ftirm the lamir at Launeesttm Westward, 
tailing into the ocean, are the He liver, Arthur and Pieman 
Ihe King and (jtirdon gam ]\lac(juane ILirhoui , the Davey 
and Spiing, Port Daxey The centrd and southern districts 
arc drairieci b\ the Derwent fiom Lake St Clur — its tributaries 
being the Nne, Dee, Cl)de, Ouse and Jordin Ihe Huon kills 
into D’Entrecasteaux Channel Ihe mam axis of the Great 
Cordilleia so terriud originally by Sir Rudeiiek Alurehison — 
bordering the eastern eoxst-lme of Australia, rniy be traced 
across Bass Strait m the chain of islands forming the Furncaiix 
and Kent gioup, which almost continually link fasmama with 
Wilson’s Promontory, the nearest and most southerly part ol | 
the Australian mainland lasminii is wholly oecupieel by the 
ramilieations of this chain, and m itsell may be said to emlirac e 
one and all of its charac tei istie features 

liking i stind nc ir I ike fii{^us to the east of lake St 
riiir the ohsiivcr will find hinisolf ne irl\ in the centre of an i\ 
tensive ])lit< lu with in eUvition cspeei illv on tin northern side 
ot lutwein three and hve thousand feet above the sea-level I his 
(lev ittd plciUau extends trom Diy s lUii ft in the north to the Denison 
Ran^e iii tlu south west ind althou^jh often reecding at points 
adjKcnt to the sources ot tlu jinneipal rivers invariihly picsents 
a bold crested front to tlie north wc'jt iiui east At its gieatest 
« lev ition it 1 com}) ir itiv( Iv l<v<l ind contims nianv extensive 
iteshw iter liasins sneh is Lake \vigusta Likt St Clur Lake 
Soiell I nke Tclio Like ( n si t nt Arthni s Lake ind thi C reat I akt 
Tlu margin d crests of this mountain tablelaiiel togi ther with its 
iij^lier surkiee aic known totally as ‘ hers ’ ind have i very com 
mandmg is})eet in the neighbourhood of I ongford \\ esthury Dtlo- 
rainc and C lindltigh Tlie extent ol the })rmci})d clevited pliti lu 
IS best ip})reciitfd wlitn wi consiikr that it niimtims its general 
altitude m a westerly direction from Div’s Hlntf (42£;7 feet) on the 
north to ( radle Mount iin (t;oC)ij feet) m the north west a distance 
of neaily SC) miles , fiom Dry’s Hluff 111 1 south-westi rly diieetion 
to Denison Range a distance of ovei Oo miles md from Drv’s 
Bluli to I ihli Mountain in a southerly direction a distance of 
above 4^ miles This plateau itself again lests upon a more extended 
tableland strctelung westwards ind with the Middlesex Plains 
the llain})shirt Hills and the Tmu Pliins mamt lining 111 altitiidi 
of i-UK) to feet Its limits follow the coast line more or Itss 

(loscly the space between it ind the sea otten broadening out 
into low lying tracts not muchiaised aliove the st i-level Here iml 
there rising abruptly from its surf ice aie to he seen isolated peaks 
the most char ictt nstic of which aie \ '’lentine’s I’eak ket) 

and Mount Ptarse Ridges and phteciiis of i similar chiricter 
but molt Ol Itss isolated suth as Bt n Lomond ('joio ket) ind 
Mount Wellington (4i()0 feet) aic to be found in the north c ist and 
south-west ol the island towards the extreme west and south 
antulinil ind synclin il ridges trend north and soutli tht most 
char icte nstic being the Huxley Owen Sedgwick ITanklin and 
Arthur R ingcs Settlement of population lias taken j)l let princi- 
pally iiiiong the plains and lower lev« Is of the north-western 
midland ind south-eastern paits of the island following in the 
mam the rocks of Tertiary and Meso/oie age In the Recent 
Tertiary peiiod tlie soils of these jihins and villevs have been 
greatly cniiched b) extensive outbursts of basnlt with accompanying 
tuffs These bisalts produce a ver) iieh chocolate soil and were 
it not for their influence the greater part of what is now the most 
fertile pait of the islind would have been conij^aratively poor or 
altogether sterile 

Ihe api^tarancc of the island throughout is wonderfully beautiful 
with its o})en plains bordered by far extending precipitous moun- 
t nil tiers its isolated shiggy peaks and woocltd ranges and its 
many noble rivers and lakes Its coasts for the most part especially 
towards tlie south are bold and ficquently mdenteel with splendul 
bays and harbours affording ample shelter and safe inchorage for 
ships On the w t stern side one is reminded of scenes in the highlands 


' of Ross shin and Invirness shire in Scotlind from the picturesque 
chirictei ol tht blue white and pinkish crystalline peaks and the 
fantastic outlines of the mountain ranges which rist abruptly to a 
' height ol from 2000 to nearly 3000 ket above the Button Grass 
I PLins (TAG) 

I -- fasiii im i IS geologu illy an outlier of the Australian 

I continent ft is most inlimiltlv connected with \ictoni from 
whitli it w IS only sc})arat{(l !>> tlir foumitring of Bass s Strut m 
I late riiocine 01 earlv Pleistoeem tiiius Ihe precise d itc of the 
I sei)irition is hx(d as later Him the Miocene since tlie fringe of the 
miiim Mioinit (kjiosits along the southern coast of Victoria is 
I biok< 11 from 1 liiuhrs to Albeiton and this gq) w is no doubt due 
I to tlic siib'.ideiiec of the land of which the isLinds in the Bass Strait 
are lemnants vvhieii then connected lasmimi with the continent 
I J he latest d itc for the existence of this et)nne xion is given by Hit 
absence from iasiruinia ol the ilingo the lyre bud incl the giant 
nnisiquals so thal tlu isf)litu)n of fasmama w is c irlicr than the 
iiiival of Hiost anim ijs m south eastcin Austrahi lhat it was 
not much tailier is shown by the fact tint some still living species 
ot mammals such as tlu thyluiiie existed before the separition 
Ihe geologic il seijiu nee in 1 ism mia is full and the islind contains 
i bettei seiies of ( iibonifeious rocks than is found in \ ictorn Ihe 
nucleus of the is 1 md is ibloi k ot \.iehe<m rocks whiili are not 
solar is is known txteiisivelv exj)os( tl The most certain reprt 
sintativfs of Hu Vielu m in tlu giuiss and scliists of the Dove 
nvii and the upper 1 orth md the hornblende schists which are 
exi)ostd in the iivir valleys on Hu margins of the central plateau 
llu Mount Lycll schists which iiiuleilie tlu West ( oast Range md 
the (pi irt/ik s of I’o^t Divey on Hu v\( stern coa. t have ilso been 
legaidetl as Vn hi an Ihe I owei Palaeo/oie svsttms begin with 
the ( iinbnan which xre found m nurlhern lasmanii near Latrobe 
md contain tambiim fossils as Dikilon phalu% Fasmanicus and 
(.otUHi phaltU^ 6 it phi usi llu Ordovician system his not been 
itrtiinly uhiititud but })robil)ly manv of the slates md quart/itcs 
in noith wistcin lasmmii aiuJ of the mining field of Heacoiislield 
on the estuary ol Hu lamai are Oniovician Ihe Siluri in system 
howivtr, IS well develo}U(l m noi Hi western Tasni mia and is 
n]>nsented bv sides Iniu stones mil sandstones yielding i dis 
tinetivelv Silunm 1 lun i The roeks ui l)est known by the lime 
stones in the Icid mining field it Zeehm and the slates including 
the tin mine of Mount Lkseholf 

Ihe Devonian system is best represmUd by the massive con 
gloim rites mil quartzites winch form the West Loast Range 
I xtendiiig from Mount 1 yell on Macqu me Haibour through Mounts 
jukes Owen I yi 11 Murchison md Geikie to Mount Black Tliese 
mount uns consist of eli taehed remnants ol i sheet of qu irtz con- 
glomerates mtei bedded with simlstoncs eon t lining crinoid stems 
and obscuii l)rie]iio})ods Ihey lest uneoiilormablv on tlu Silunan 
locks on the King rivei ami to the west aie faulted against the 
Schists l)\ I })owtrlul overthiust fault traversing the Meiunt Lyell 
eojipir til Id A northern extension of these eonglomeiates forms 
the Dial Range ne ir Buiim llu Devonim })tnod as in \ ictona 
was marked by i series ot gr mitic intrusions which altered the 
older beds on tlu cent u t while the (}u irtz porphyry dikes which 
lie intrusive in the Silurian rocks it the Mount Bischoll tin mine 
doubtless belong to this jiinod Ihe t aibomfcrous system lugins 
with a sciics of marine limestones sinks mil grits including a 
luh Lower C arbonile reins 1 lu 1 1 Ihe C irbonile rous locks eiccupy 
the whole of the south eastern corner of 1 asm mia mil one outliei 

oetiirs on tlu noithein coist m Hu Meisey Valley Ihis lonnation 

hel|)s to builel u}) the cential })liteau and i baud o\iteie>})s around 
its edge Tlu L })]Hr C arliomkious includes beds ol shale and ce^al , 
but though the ce)il is good the scams arc tlnn and have not been 
mue h worked The Coal Me isiires an covered by marine sh lies with 
numerous biyozoi and on the hoiizon of the Gret i Coil Measures 
of New South Wales is a bed of Carboniferous glae i il deposits 
The Mesozoic system is not well develoficel It is usually regarded 
IS beginning with a fresh water senes containing the remains of 
fish and labyrmthcMlonts , but as it ilso contains I criibraria it is 
})robably I’alaeozoie md this series is covered by sandstones and 
sillies which aie })robiblyof liiassic ige Ihe most conspicuous 
mcmlicT of the Mesozoic group is the sheit of diabase and doleiite 
mule up of laceolitcs and sills which covers most of the central 
plate iu of 1 isni mi i Ihese rex ks lorm the prominent scarps 
known as the lurs on the edge of the jilateau, and its outliers such 
at Mount Wellington neai Ilobirt md the Eldon Range This 
sheet ol diabase has been regirded as C arbomferous , but according 
to W H Ivvclvetrees it is probably Cret iceous I he Ciinozoic 
system includes it I ible C qx m outcrop of m irine l)eds })robably 
of Ohgocene age Loveer Cainozoic lacustrine beds witli fossil plants 
e>f the same age is those which underlie the okki basilts of V ictoria 
occur in the valleys of northern Tasmania Tlu C imc^zoic senes 
inelueles manv igneous rocks Ihe tmguaites md solvsbergites 
of Port Cygnet south of Hobart may l>e of this age, they are 
intrusive m Carboniferous rexks and Hitie is no eviekncc of their 
precise date , but their resemblance to the rocks associated with 
the gebuntcduite of V^ictona suggests that they may belong to 
the beginning of the Cainozoic vokmic penod of south-eastern 
Australia North-western lasmanui in Pleistocene times had an 
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extensive senes of glaciers of which the lower moraines were de- 
posited only about 41 k) ftet above sea level 

The information is to the geology of lasmania up to 1888 is 
collected m R M Johnstons SysUmatic Iccount of the Geology of 
Fasmanta which gives a bibliographv up to tint date A later 
skett h of the island is bv \\ II Iwtlvctrees Outlines of the Geology 
of Tasmania Proc R Soc Tasmania 1900-1001 pp ^'<-74 The 
mining liter itiire is given in the reports of the Mines Depart 
ment and special reports issued in the Parliamentary Papers and 
the economic and general geology arc described in reports issued 
periodic alh by the Geological Siirvcv under W IT IVelvetrees 
and in papers publislied in the ProLCcdint^s of the Royal Soiut\ 
of Tasmania The Mount L\ell mining field is elesciibed with 
some account of the neighbouring districts cif Western Tasmani i 
in J W Gregory The Mount L\(ll T/c/e? (Melbourne 1904) 

Ihe glacial geology, with a summary of the literature thereon is 
described by the same writer in the Quark rly Journal of the Geo- 
logical Society 1904 \oI 1 \ pp 7-8 (J W G ) 

Climate — Tasmania possesses a very temperate and healtlu 
climate The mein temper iture of the 'year is estimated from 
observations extending back to ICS41 is about ;o 10” Ihe mean 
at Hobart was ‘;4 4^^ at Launceston ind at tOitlincIs which is 

in the centre of the island ind I4(X) ft above sei-level 
Snow IS rarely seen except in the mountains The average tern 
perature at Hobart of Januarv the hottest month is (^C and of 
July which IS midwinter 4^° Tlie western prevailing winds — 
particulirU the northwestern — carrv tin rain-be mug clouds 
The elevation divide between the western ind eastern parts of the 
island rises geiierallv to a height of betwttn ^(xxi and ^<xx) ft and 
conseqiienth the parts to the eist of such heights receive much 
less preeipit ition thin those to th< westw ird Ihe general av’^erige j 
for the eastern district over a peiiod of years was 22 07 inches , lot 
the western ^7 t; ^ inches and for f isiinma 2(> 60 inches 

Flora — The veget ition which prevails among the older schistose 
rocks of the west and extreme south presents a totally different 
appearance to tliat which occurs in the more settled districts of the 
cast The vNcstcrn vegetation is compared with that of the east 
presents as marked a contr ist is do the prevailing rocks upon which 
t flourishes The characteristic trees and shiubs of the west me lude 
ehe following gtntri \ 1/ hagus Cc iiarrhcncs Anodopctalum 
rucr\phia Batura Boroma Agastailn^ Richca Ttlopca GruiUea, 
Ontts Athrotaxn Dcu r\diHfn Ph\ l/ocladns On the eastern side 
the plains and rocky ndges where not aitificiillv cleared are 
occupied by shaggy and often somlire forests m iinly composed of 
the following genera hucah plus (gum tree) Casuanna Buri>aria 
Acacia Leptospermum, Drums Mrlalrma Dodonata, i\oiolia 
Trocar pus Hake a F pains \ author rhoi a Inmla 1 lie mount 1111 
slopes and ravines of the 1 1st have a well-marked vegetation In 
character it is moie akin to and in many cases identical with that 
of the west The tne fern [Dicksonia antarrhea) in the mountain 
ravines is espeeiallv remarkable Ihe following genera are also 
found in such positions in grtat luxuriance viz hagus Anoptcrus 
Phhalium Tucahptus Richca Cyathodis Potnachrris Prostan- 
thera Boroma Gaulthtna Correa Bedfordta Aster Archcrui, 
Athciosperma \c In the extreme west the trees ind larger shrubs 
do not appear to iscend the schistose rocky mountain slopes of the 
central and eastern pirts 

Fauna — Animal life in Tasm inia is similir to that in Aiistrilia 
The dingo or dog of the latter is w inting and the rasm<inian devil 
ind tiger or wolf are peculiar to the island The Marsupials include 
the Macropus or kangaroo , the opossums Phalangista vulptna and 
P Cookii the opossurn-monse Dromuxa nana Perume/es or bandi- 
coot , Hypstprvmnus or kangaroo rat Phascolomys or wombat 
while of Monotremata there are the Echidna or porcupine ant e itci 
ind the duck-billecl plitvpus Ihe marsupial tiger or 1 ismanian 
wolf {Th\lacittus cynocc phalus) 5 ft long is yellowish brown with 
several stnpes across the bick having short stiff hiir and very 
-■liort legs Very few of these nocturnal carnivores are now alive 
to trouble flocks Ihe tigei cat of the colonists with weiscl legs 
white spots and ncxtiirn il habits is a large species of the untameablc 
native cats The devil {Dasyurns or Sarcophilus ursinus) is black, 
with white bands on neck and haunches The covering of this 
savage but cowardly little night prowler is a sort of short li nr not 
fur The tail is thick and the bull-clog mouth is formidable 
\mong the birds of the island ire the eagle hawk pctrtl owl 
♦inch peewit, diimond bird firc-tail robin emu wren crow 
swallow magpie bliekcap goatsucker qu iil ground dove parrot 
lark mountain thrush cuckoo wattlcbird whistling duck honey 
bird Cape Barren goose ])enguin duck waterhen snipe albatross 
ind laughing jackass Snakes are pretty plentiful in scrubs 
the lizards ire harmless Insects though similar to Aiistrali in 
ones arc far less troublesome many are to be admired for their 
^reit beauty 

Population — At the beginning of 1905, the state contained 
181,100 people, giving a density of 6 cj persons per square mile 
rhe population in 1870 yvas 100,7615 Ihc discovery of Mount 
Bibchoff one year Liter, though it greatly stimulitcd speculation 
and induced a large influx of immigrants, did not put a stop to 


the outflow, for in 1880 the population was still below 115,000 
During the next two deeadcs there was a substantial advance , 
m 1890 It had reached 145,200, and in 1900, 172,980 Like all 
the Australi m st ites, Tasmania shows a decline in the birth- 
rate , in 1905 the births were £5256— 36 less than in 1904— which 
gives a rate of 29 32 per 1000 of mean population 

The climate is probably more healthy than that of any of the 
Australian states although owing to the large number of old people 
in the colony, the death-rate would appear to put Tasmania on a 
par with New bouth \\ lies and South Austr ilia The death r ite 
)er ICMH.) of popul ition, which was 16 52 in the pericxl 1876 So, had 
alien to ii 01 in the period 1901 5 Then his therefore been i 
gradual and substmtial impiovement in the health conditions of 
the stite The annn il marriage rate was for many y^eirs eonsidci 
ably below the avciagt of Australia generally, a condition siifliciently 
accounted for by the continued emigration of men unmarried and 
of marriageable ages this emigration had ceased in igoo and the 
marriage rile may be t ikeii as 7 8 per thousand Ihe chief towns 
are Hobart (pop 3“? 000) and I lunceston (pop 22 1500) 

Administration — As one of the states of Australia, Tasmania 
returns six senators and five rcpicstntatives to the federal 
parliament The lot il ((institution rtseinlilcs that of the othtr 
Australian states in ismueh as th( (\e(uti\e government of 
four ministers is responsible to the legislature, which consists 
of a legislative coumil and a house of assembly Ihc formei 
IS ( omposed of eighteen members elected for six >ears Electors 
of the coundl must be nitural-boin or naturalized subjects of 
the Ling, tyventy-one yeirs of age, resident in Tasmania for 
twelve months, and possessing a freehold of the annual value 
of £10 or a Ic isehold of the annual value of within the 
electoral district, the property qualifieation being yvaived in 
the ( ise of persons yvith university degrees or belonging to 
certain prolessions Members of the eouneil must be not less 
than thirty ye irs of age Tht house of asscmbl) consists of 
315 members elected for three years Every resident of Tasm ini i 
lor a period of twelve months who is twent)-one years of age, 
natural-born or naturali7(d, is entitled to have his name iiLued 
on the electoral roll, and to vote for the district in which he 
resides The franchise has been conferred on women 

T ducation — Half the population arc adherents of the C hiirch of 
England and about 18 per cent Roman (atholus, Wtslevans 
number nearlv 16 per cent and Presbyterians about 6^ pci cent 
Iiibtnic^on is compulsorv upon children ovei seven \(*irs of igc 
and und(r thirteen yeirs m the towns of Hobait and Launceston 
but not in the riiril districts Speci il religious insti action is 
allowed to b( given after school hours by teachers duly authorized 
bvthe vmoub leligioiis denominations ind tins pnvilege is some 
what extensively iistd by the Church of England Ihe schools 
are not free as sm ill foes are charged , but these are not cnfoiccd 
where parents can leasonably plead poverty In iqos; there wire 
343 state schools with iq cxxjpiqnls on the roll and administered bv 
booteichers , there were also 180 jinvate schools with 310 teachers 
and 9000 scholars Ihe net expenditure averages /3 13s 2el per 
cliikl in average attendance inclusive of wh it is spent in the up 
keep of school buildings and on new schools The nniveiMtv of 
Tasmani i has an endowment of /4(XJO and a revenue from other 
sources (chiefly fees) of from £i 100 to {2000 Ihe students attend- 
ing leelures in 1904 were 62 of whom 31 mati iciilated ind the 
numbfr of degrees conferred to the close of that vear was 180 
the great majoritv of these degrees being grintcd ad tundcni 
gradiim 

1 iiianct — The levenne is chiefly obtained through the custom 
house but the federal tanft has had the cflect ol consideralflv 
reducing the receipts from this sourei In IQ03 the state rused 
^852,681 on account ol the public revenue which is etjual to 
13s 3d per mlnbitant of this sum £2<;qc)()() was the excess 
of Commonwealth collections over expenditure and /216Q53 fiom 
other taxation the railways returned ;^243 049, while from public 
lands was obtained £ 0 ^ 088 and from other sources £^1, 504 The 
exjicnditure was £>Sc^o 183 thus distributee! railway working 
expenses ;^i 7 i O19 public instruction £(174.01, interest anel 
charges upon debt including sinking funds ^349 090, and other 
services £2^2 07 s, The interest anel other debt charges come to 
£\ iSs gel per inhabitant and represent 41 53 pci cent of the 
exj'icnditure of the state The public debt m the vear 1906 stood 
at £9471971 of which £7830230 was held in I ondon , this 
represents £32 6s per inhabitant In 1871 it was £i 3H 200 in 
1881 £2,cX)3 CXK) and in i8qi £7 110290 representing lespeetivcly 
£12 i8s £16 16s Kxl and £46 iis lod per inhabiUnt the great 
increase in recent years being duf to the rapid extension of railway 
and other public works The expenditure upon works may be 
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divided into that on revenue yielding vorkb viz railways 
;^4 122 589, and ttlegraphb £142410 and that on works not 
yielding revenue, £4970018 For loeal govtininent purposes 
Tasmania is divided into municipalitit s town hoards and road 
trusts Ihe lates are assessed on in issumed innudl viliu which 
in TQoo w IS £i 417 1547 corresponding to a capitil value of iipwaids 
of £28 000 000 i he bulk of the 1 evenue of the local government 
bodies IS obtained from rates The sources of revtiuu in lyoi; 
were government endowment £s^S‘; loeil rates £71920, and 
other sources £83 187 The outslanding loans of inunicip ilities 
amount to £,697 i U of whieh tfie greater portion is represented by 
the indebtedness ol the two ehiet cities Holiart and Launceston 

DcftncL ~ iasmaiiia being a poition of tlie (ommonweilth of 
Vustialia its defdicc is undertaken by the fedeial government 
The strengtli of the loeil forces is about 1 f;oo offieers and men 

— Mining is now the foiemost industrv the gross pro 
diKtion in iQot; being valued at £1 8158 218 as tompired with 
£1 soo,ooo the value of igncultuial pioeluetioii whieli is next 
in iiiipoitanci I ismama jiroduees gold tin silvei roppe i and 
cod and in lOoq the prodiietum of these minerals was valued at 
gold £^12 ^80, silvei and silvei le id £401; 004, eeippei £072 oio 
tin £346 092 , and coal £ 41101 - Be leonslicld is the chief goldlield 
20 nulls north west of T lunccston Ihcie aie about 1500 persons 
emplosed iniiiing foi gold on the vaiioiis In Ids Ihe Mount /eehiii 
111(1 Diind IS distriets piodiice ilmost the whole ol the silver at the 
pi( sent time and most ol thi oie is sold to igents e>l th« Austrdian 
and (ictman smelting works lasmama is tlie largist piodueer 
ol tin in \usti ihsn ind i vtiy laigc piopoitionof the tm Inahtito 
produced has been obtained Ironi alluvial deoosits the lodes 
except at Mount Bisehotf hiving eom]Hi ativi Iv sjx iking been 
negleeted ihi Mount Bisi hoff mini whieh is worked is in ojien 
quail y is thi lirgest ])rodiuir of tin mil (with in origin il eipital 
of £^0000) has pud uvei two Jiiillions steiliiig 111 dividends ihe 
number of tm mini is m tin state is ibout 1170 1 ism ima iLso 

tiki the li ad imongst tlu t itt in ( oppi r piodtirtioii in 1 syf) 

theae w is a small piodiiction of / ibc:o in ]S(>7 it giew to 437 
in 1 ^9S to f ^78 3^)1; in 18^9 to /7()i sso and m i9‘>^> to /()oi iiOo 
ind dthougli tlie ])iodiietion li is since lx in eonsidi nducid 

it IS still i gre it iiiduslij this expulsion w is c Iiu l)\ due to the 
eiiterpiisi of tin Alount T\ill Mining ind Kulwav (oinj’i'in 
whose mini is situited it ( otminsiori (od mining is < irritd 
on in \tirioiis distnets ot the isluid but the piincipal mines ire 
it Mount N'uholis and ( onaw ill in thi Mount fSichuli^ Bulge , 
the output ot till liild 1-) men isiiig but no < xpoit ti id< is 
it pn SI nt ]ios iblt till mines being suuated too f 11 fiom the se 1 
linaut ihe numbci of men emploeed in eoilmiinn is 130 ini' 
till outjmt ibout i; 2 ()()() tons ]ii I uaiaum 

Mimiluturis in on 1 sm ill se di tin numini of istiblishm nts 
b( mg ibout 440 and the huuL emplo\ed (>i)oi) 

L - \fter bung iniich nigliited igruultun riituid 
nnewid ittentioii m iS()2 mil thi fdlowing’vi us iij) to 1901 wh n 
tlu in 1 undi 1 ( 1 op 1 1 11 hi (1 i tot al < )f 2 qo bi i icns snui the\eir 
ninud thin his bun no increisi and the area cultivated mav be 
plicedat ibout - 30 ODD icres 1 he ai i a under i top atmteivilsof 
ten yeais wasaslolluws 18O1 i()^ 383 iiics is7i icics 

i'<S7, 1 }.8 3.93. aens i'^9i ib8 121 acies ind tool 224 .>32 icres 
Whe it IS the ])rmiipil i rop ind thi >Kld is laigei pel ten uad less 
\ in ibli thin th it of the \ustialiaia states W the liftcen m irs 
( ndmg with 1903 the leerige vield was 18 bushels pei at n 
ranging between 13 biishi Is m 1894 and 27 bushels m 1899 Ihe 

0 it croji 1 ilso much ibovi the Vustraliaii average ind ma\ bi 
sit down it 30 bushels an icn but an avingi of s bnshi Is highei 
is not infrequent 1 ismama is lenowiied foi its fruit erojis mu 
now tint this liuit his found in ojiemng in the British inaikit le 
nt wi d atti ntioia is being dev oti d to the industi \ In looS theie were 

1 03 ) at ns of ipples 2098 ures of ptais iiij iciis of apricots 
1123 acies of plums |_0 uns of eluiiies 498 aeies of ]h ulus 
2tM)) irn s ol straw berrns goosf beiin s and laspbeiins and 1107 
teres ot currmts I he iro]) foi the same vear included 1 icxioik) 
oushels ol j})])lts 7 3 ( )ijo bushels ol pi irs mil nt irh 1 70 000 bushels 
of othii fruit lasmami finds its bist naaikets toi flints m New 
South \Val( ind in (ireat But uri llie total v line ol the produce 
of lasmannn fa tins now cxcoids £i 230000 whieh is etiiiivilent to 
£3. T7S 5(1 pel icn cultivated 

iasmaiaia shows i declini 111 slice p-bi ceding \et the state is 
singiilailv well idipted for sheep 1 using and its stud floeks ire 
well known mil aimu illv drawn upon to improve the brtid in tlu 
otiur states Noi h ua the otlu r hi ant hes of the ]) istoi al industi v 
shown much expulsion is the following table will show — 


Ycir 

Sheep 

lloinLilt ittk 

1 k)i ses 

SvMUC 

1861 

I 714498 

^7 1 14 

22,118 

41) 841 

1871 

I 303 489 

1 01 340 

23 o ';4 

^2 863 

1881 

I 847 479 

I 30 326 

23 boj 

49 660 

1891 

I 062,801 

1(17 666 1 

3 1 263 

7^ sso 

1901 

1 68 3 936 

163 S16 1 

31 (XV 

(38 291 

1903 

I 3«3 

2 (iO 21 I 

37 TOI 

72 810 


Lonimtrce — The shipping increased considerably after i S96 
Hobart is now i pliet of call for several ot the Liiiopcan steamship 
lines ami the st ite is bitoming incieasmgly popular as a sumnui 
resort for the residents of Melbourne and Sydney Ihe growth 
of the shipping trade will be seen m the following table which also 
gives the imports and e\]iorts it te n yearly intervals — 

\t II Shipping entered Impoits I xpoii^ 1 

Ions L \ L \ 

18O1 113610 I 034 <^17 9”5 463 1 

1871 107 271 778087 ' 740638 

18S1 192024 , 143113.4 I 1333 57^ 

1891 3i4 7or) 2031004 1440818 

1901) f)lS 903 20730^7 ' 2610617 

1005 ioM>2s6 ^631734 3711/116 I 

I lasmanii dots 1 largt truli wilh \ ictona ind New South Wales 
as well «is with (xreit But im Ihe principal exjiortb in 1903 and 
their values vsere v\ool £401 938 gold £187873 tin mil ore 
7237 23 <^> silvei ind on /->i8 97i coppei £309 o>2 fiim fiuit 
and vtgitible products £377866 timber £78 3S0 Ihe imports 
repnsent £14 13s lod and the c\p(^rts £20 14s ])fr mhibitant 
[ The ( hiel ^lorts ol the st ite are llobirt where the shipping eiitereil 
1 111 i90s amounted to Oa*, 000 tuns ind I luneeston 223 chio tons 
I Sti than on tiu wist co ist his also i consider ibk tridt 
1 RniLinns fin r iilw lys iqiin lor traffic m 1903 had a length of 
I oi(> mills of which 4O win gov 11 nine nt mil 1 >0 jnivate lints 
I ihe ]irogrtss of railw i\ c instruction will be stin from the following 
I figures oj>cn fui tialhe 1871 3..^ miles iS*-! it>8 imks 1891 

I423 milis ind KM's oignnks i he r iilw ly s both stxti <ind pri\ ite, 

' ire ol ft () in gauga Fix i ij'it d i \p< luh d on gov 1 1 nnu nt Inns 
ii]) to 190^ was £3 02(1 301^, tlie gloss tamings in that yeai wcie 
£24-, 30t) ind the worfang txptnses £171 e).,() ji ivmg /71 (i3() as 
the lilt e linings 1 his 1 1st nu ntiont d sum is equal to 1 83 per 
ei nt on the cipitil i xpeiiditiirt md as tin iveragt interest upon 
ontst inding loins is .,73 ]iti ci nt thi railuavs an e irrit d on it 
i loss of 1 9 ]>tr eint ihe ]iiiv ite railw i\ show somewhat better 
returns tlu l"mu Bis md Muuiil ihseholt line 103 miks m 
kngtli eonstnutid it i i ost ot /^()s leturned m 1903 about 

, _2 JH 1 cent mil the Mount I veil ( ennjimy s 1 ulw iv miles 

long costing £220 3 3 •> letuined luaih 0 pi r 1 1 nt 

lh( roads mamt lined bv the load ti lists and boirds of tlie tnlonv 
extend ovir 70(.)^ miles of which 414O vscie micidimized the 
innu il expendituic theieoii is ovei {33 768 

rosts and ltU^)aldii> — Ihere v\ere 379 post offices and leeeivmg 
offices m iiU)^ and >27 tekgiaphic stations i_ Oifiexx) postc ids 
md ktteis 8()()(X)i) packits and 7 2iX)tHK) mwspajieis were 
leeeived md des]) iti lu d ihi ]iostal re venue tinoiinled lo /i lO 1 ^2 
and tin expiiulituie to £i( > these sums include tekgrqili 

I md tekpli me business The telegrijih nu ss igi s sent numbered 
I qgeioiKi Ihe tekiihoiie svstem is bung 1 ipidlv cxleiided and 
at tlu bi «nnmug of i90() 1371 milisot line were being worKiei 
liaukiiu -Tlu re an four binks of issue of which two are local 
mstilutioiis then united assets iverage £3‘>70 7CX) The note 
eirculation is about £1*10, txjo and the deiiosits £3,520 oexi about 
h ilf be irm,_, interest 

History — lasminia or^ it was originallv idled, \an 
Diemen’s Land, w^i8 discovered m 1642 by the Duteh navigator 
lasman {qv) who named the tcriitury alter his pation Van 
Diemen Ihe island was suhseejuenlK visited in 1772 by a 
hrenih naval otliccr, Captain Maiion du Fiesne , m 1773 by 
Captain Furneaux of the Biitish man-of-war ‘ 7\dvcnture”, in 
1777 h) the great e ire umn ivigator Captain Cook, by Bligh 
in 178S and agun in 1792 yyhen he planted Iruit trees In the 
same >ear the Frenth navigator D Entreiasteaux visited the 
south portion ol the island and suryeyed the coast In 1798 
Bass sailed through the sir it yvhieh now bears his name and 
discovered Van Diemen’s Land was an island In iiSoo the 
hreneh explorer Baudin, in command of the ships ‘ Geeigr iphe ” 
and Naturahste ” sure eyed the south of the island and reports 
ol his prexcedings having ic.ichcd the British olhei ils at b)dney, 
they dttermined to foiestall the French and take possession 
ol Van Diemen’s Land 

In 1802 the C umberland,” a small schoum r landed at King’s 
Island in Bass btrait and m 1803 1 leutenint Bowen was sent 
by Governor King ot New^ bouth Wales to lorm a settlement on 
the south (oast ol Van Diemen s lainel He htid aboard his two 
ships, the * Ltidy Nelson ” of 60 tons and the whaler ‘ Albion ” 
ot 306 terns, three ofheials, a lanc't -i orporil and seven prwates 
of the New' bouth W’alcs Corps six free men and twenty -fiye 
cemvicts, together with an adequate supplv of live stock, and 
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landed at Risdon, near Hobart, where he was joined shortl) 
afterwards by fifteen bolditrs and fort) -two convicts In 1807, 
Colonel Paterson occupied Port Dalr>mple on the north side 
of the island During the same year C olonel C ollins, who had 
failed in an attempt to colonize the shores of Port Phillip, trans- 
ferred his soldiers, convicts ind officials to the neighbourhcjod 
of Hobart, and was appointed commandant of the infant settle- 
ment Provisions were scarce and dear, communication with 
the rest of the world was infrequent, and in 1807 the community 
was threatened with starvation and flour was sold at £200 
per ton The difficulties of the settlers were increased by the 
hostilit) of the blacks I he first cc^llision took place at Risdon, 
a few davs after the landing of Lieutenant Bowen’s expedition, 
ind for this the white settlers were entirely responsible 
Hostilities between the races were incessant from 1802 till 1830 
\n attempt was mule in the vear 1830 to drive the natives to 
one comer of the island, but without success In the following 
year, however, Mr Gec^irge Robinson induced the remnant of 
the blacks to leave the mainland and take refuge, first in Sc'iuth 
Brum and subsequentlv in Flinders Island, their numbers 
having then diminished from 5000, the original estimate of the 
aboriginal population, to 203 In 1842 there were only 44, in 
1854 the) had diminished to ifi, and the last pure-blooded 
lasmanian died in 1876, at the age cM seventy-six Ihere are, 
howe\er, a few persons possessing more or less aboriginal blood 
in some of the islands of the Bass Strait 

Some persons who had settled at Norfolk Island when that 
island became a penal depot were transferred to Van Diemen’s 
Land in i8o«5 liut the growth of population was extremely 
slow, and in 1808 i census showed that there were onl> ^240 
people on the island, including officials, military and ccmvicts, 
and whatever measure of prosperity was enjoyed b) the free 
inhabitants arose frcjm the expenditure by the imperial govern- 
ment upon the convict settlement In the }ear n imed settlers 
began to arrive To every free immigrant was given a tract 
of land in proportion to the amount of capital brought b) him 
to the colony — the pcjsscssion of £500 entitling the holder to 
640 acres, and so in proportion, a verv liberal view being taken as 
to what constituted capit d To every free settler was assigned, 
if desired, the services of a number of convicts proportionate 
to the size of his holding These were fed and clothed by the 
settler in return for their labour, and the government was re- 
lieved of the expense of their support and supervision The 
assignment svstem wis eventually dxindoned in consequence 
of Its moral and ec.oncjmie evils, but it cannot be denied that 
wffiile it lasted the col on v made substantial progress In 1821 
the pcjpulation had grown to 7400 , the sheep numbered 
128,468, the cattle, 34,790, horses, 550, and 14,940 acres 
of land were under crops As the number of free settlers in 
the colony increased an agitation arose for more political 
freedom and improved administration , especiallv was there a 
demand for a free press and for trial b\ jurv Ihesc requests 
were gradually granted Courts of justice were substituted in 
1822 for rourts-martial , and in 1823 the colony was made 
independent of New South Wales, Colonel Arthur being ap- 
pointed governor In 1828 the Van Diemen’s Land Companv 
commenced sheep-famning on a large scale m the north-west 
district of the island under a charter granted three vears before, 
and in 1829 the Van Diemen’s Land Establishment obtained a 
grant of 40,000 acres at Norfolk Plains for agriculture and 
grazing In 1834 Portland Bay, on the mainland of Australia, 
was occupied by settlers from Van Diemen’s Land, and in 1835 
there was a migration, large when compared with the popula- 
tion of the island, to the shores of Port Phillip, now Victoria 
At that date the population was 40,172, a large proportion 
being convicts, for m four years 15,000 prisoners had been 
landed The colony was prosperous, but the free settlers were 
not at all satisfied with the svstem of government, and an 
agitation commenced in Van Diemen’s Land, as well as in New 
South Wales, for the introduction of representative institutions 
and the abolition of transportation This system was abolished 
in New South Wales in 1840, after which date the island was 


the receptacle for all ccmvicts not only from the United 
Kingdom, but from India and the colonies, and it was not until 

1853 that transportation to Van Diemen’s Land finally ceased , 
in the same year representative institutions were introduced, 
the name of the colony was changed to lasmania, and three 
yTars later the colony was granted responsible government 

The discovery of gold in Victoria produced a very remark- 
able eltect upon lasmania All kinds of produce brought 
fabulc:)us prices, and were exported to Victoria in such quantities 
that the exports rose from a value oi £665,790 in 1851 to 
£1,509,883 m 1852, and £1,756,316 m 1833 while the popula- 
tion diminished in ilmost equal ratio It was estimated that 
in 1842 there were 38,000 adult males in the colony, but m 

1854 their numbers had diminished to 22,261 For many years 
the island was inhabited by greybeards and children , the 
young men and women of all classes, so soon as they had reached 
manhood and womanhood, crossed Bass Strait, and entered 
upon the wider life and the more brilliant prospec ts which first 
Victoria, and subsequently New South Wales and Queensland, 
afforded them It was not till the sixties that Tasmania em- 
barked upon a new period ol prosperity In the early days little 
was known about the western halt of the island Its mineral 
wealth was not suspected, although as far back as 1850 coal 
of fair quality haci been found between the Dee and the 
Mersey riveis, and gold hid been discovcicd in two or three 
localities during 1832 In i860 two expeditions were equipped 
by the goveinmcnt lor a search lor gold and other minerals, and 
although it was some yc irs before then was any important 
result the discoveries of these explorers directed attention to 
the mineral wealth of the island 

The political history of the colony after the inauguration of 
responsible government, until it became in 1901 one of the 
states ol Federated Australasia, was not important State aid 
to leligion, which was given to any denomination which would 
receive it, was abolished , local self government was extended 
to the rural as well as to the urban districts , a policy of semi- 
protection was introduced , the island was connected by a 
submarine cable to the mainland of Australia, and thence to 
the rest of the civilized world , and the population, which was 
only 99,328 in 1870, was nearly doubled I ike her neighbours, 
Tasmania organizccl a deience force, and was able to send a 
contingent to South Africa in 1900 (T A c ) 

AuTiiORiriLs — J Bonwick Daily Life and Origin of the las- 
manian^ (London 187(9 J teuton A History of Tasmania (Hobart 
1XS4), Sir J{)se])h Dalton Hooker On the 1 lava of Australia 
its Origin \fpnitics and Distributions An Introductory / ssay to 
thi Flora of Tasmania (I ondon T C Just Tasmaniana 

a Description of the Island and its Resources (Launceston 1870) 

J L LeranJ Krcllt Notes on t/u Fauna of lasmania (Sydney 
1868) George Ihomas Lloyd, 1 hirty three Years in Tasmania 
and Victoria (London iSC,^) Mrs Louisa Anm Meredith Aly 
Home in Tasmania or Nine \tars in Australia (New York 
i8i;3) Tasmanian Friends and Iocs — Ftaihtnd, 1 urred and 
Tinned (Hobart 1881), Royal Society of Tasmania Pipers and 
Proceedings (Hol)art) , H I mg Roth and M F Butler The 
Aborigines of Tasmania (2nd ed Halifax, 1899 ) 

TASSIE, JAMES (1735-1799), Scottish gem-engraver and 
modeller, was bom of humble parentage at Pollokshaws, near 
Glasgow, in 1735 During his earlier years he worked as a stone- 
mason, but, havmg seen the collection of paintings brought 
together in Glasgow by Robert and Andrew Foulis, the printers, 
he removed to Glasgow attended the academy which had been 
established there by the brothers Fouhs, and became one of 
the most distinguished pupils of the school Subsequently he 
visited Dublin in search of commissions, and there became 
accjuainted with Dr Quin, who had been experimenting as 
an amateur, in imitating antique engraved gems in coloured 
pastes He engaged lassie as an assistant, and together they 
perfected the discovcrv of an “ enamel,” admirably adapted 
by Its hardness and beauty of texture for the formation of gems 
and medallions Dr Quin encouraged his assistant to try his 
fortune in London, and thither he repaired in 1766 At first he 
had a hard struggle to make his wav But he worked on sUadilv 
with the greatest care and accuraev scrupulcjiusly destrovmg all 
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impressions of his t;ems which were in the slightest degree inferior 
or defective Gradually the beauty and artistic character of 
his productions came to be known He received a commission 
from the empress of Russia for a collection of about 15,000 
examples , all the richest cabinets in Europe were thrown open 
to him for purposes of study and reproduction , and his copies 
were frequently sold by fraudulent dealers as the original gems 
He exhibited in the Royal Academy from 1769 to 1791 In 
1775 he published the first catalogue of his works, a thin 
pamphlet detailing 2856 items This was followed in 1791 
by a large catalogue, in two volumes quarto, with illustrations 
etched by David Allan, and descriptive text in English and 
French by Rudolph Eric Raspc, enumerating nearly 16,000 
pieces 

In addition to his impressions from antique gems, Tassie 
executed many large profile medallion portraits of his con- 
temporaries, and these form the most original and definitely 
artistic class of his works Ihey were modelled in wax from 
the life or from diawmgs done from the life, and — when this was 
impossible — from other authentic sources They were then 
cast in white enamel paste, the whole medallion being 
some times executed in this material , while in other cases the 
head only app( irs in enamd, relieved against a bickgroiind of 
ground-glass tinted of a subdued colour by paper placed behind 
His first large enamel portrait was that of John Dolbon, son of 
Sir William Dolbon, Bart , modelled in 1793 or 1794 , and the 
series possesses great historic interest, as well as artistic value, 
including as it docs portraits of Adam Smith, Sir Henry Raeburn, 
Drs James Beattie, Blair, Black and Cullen, and many other 
celebrated men of the latter half of the 18th century At the 
time of his -death, m 1799, the collection of Tassic^s works 
numbered about 20,000 pieces 

His nephew. Win jam Fassif (1777-1860), also a gem- 
engraver and modeller, succeeded to James lassie’s business 
anei added largely to his collee tion of casts and medallions 
His portrait of Pitt, in particular, was very popular, and cir- 
culited widely When the Shakespeare Gallery, formed bv 
Alderman Boy dell, was disposed of by lottery in 1805, William 
Tassic was the winner of the prize, and in the same year he 
sold the pictures by auction tor a sum of over £6000 He be- 
queathed to the Board of Manufactures, Edinburgh, an extensive 
and valuable collection of casts and medallions bv his uncle md 
himself, along with portraits of James lassie and his wife bv 
Dxvid AlUn, and a senes of water-colour studies by George 
Sanders from pictures of the Dutch and Flemish schools 

(J M G) 

TASSO, TORQUATO (1544-1595), Italian poet, was the son 
of Bernardo lasso (1493-1569), a nobleman of Bergamo, and 
his wife Porzia dc’ Rossi He was born at Sorrento on the 
nth ot March 1544 His father had for many years been 
secretary in the service of the prince of Salerno, and his mother 
was closely connected with the most illustrious Neapolitan 
families Ihe prince of Salerno came into collision with the 
Spanish government of Naples, was outlawed, and was de- 
prived of his hereditary fiels In this disaster of his patron 
Tasso’s father shared He was proclaimed a rebel to the state, 
together with his son Torquato, and his patrimony was 
sequestered These things happened during the bov’s child- 
hood In 1552 he was living with his mother and his only 
sister Cornell i at Naples, pursuing his education under the 
Jesuits, who had recentlv opened a school there Ihe precocitv 
of intellect and the religious fervour of the bov attracted general 
admiration At the age of eight he was alreadv famous Soon 
after this date he joined his father, who then resided in great 
indigence, an exile and without occupation, in Rome News 
reached them in 1556 that Porzia Tasso had died suddenly 
and mysteriously at Naples Her husband was firmlv convinced 
that she had been poisoned by her brother with the object of 
getting ( ontrol ovc r her property As it subsequently happened, 
Porzia’s estate never descended to her son , and the daughter 
Cornelia married below her birth, at the instigation of her 
maternal relatives 'lasso’s father was a poet bv predilection 
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and a professional courtier When, therefore, an opening at 
the court of Urbino offered in 1557, Bernardo Tasso gladly 
accepted it The young lorquato, a handsome and brilliant 
lad, became the companion in sports and studies of Francesco 
Maria della Rovere, heir to the dukedom of Urbino At Urbino 
a society of cultivated men pursued the aesthetical and literary 
studies which were then in vogue Bernardo i asso read cantos 
of his Amadtgi to the duchess and her ladies, or discussed the 
merits of Homer and Virgil, Trissino and Ariosto, with the duke’s 
librarians and secretaries Torquato grew up in an atmosphere 
of refined luxury and Somewhat pedantic criticism, boln of 
which gave a permanent tone to his character At Vci ce, 
whither his father went to superintend the printing of the 
Amadigi (1560), these influences continued He found himself 
the pet and prodigy of a distinguished literary circle But 
Bernardo had sullered m his own career so seriously from addic- 
tion to the Muses and a prince that he now determined on a 
lucrative profession for his son lorquato was sent to study 
law at Padua Instead of applying himself to law, the young 
man bestowed all his attention upon philosophy and ooctry 
Before the end of 15562 he had produced a narrative poem called 
Rmaldo^ which was meant to combine the regularity of the 
Virgihan with the attrai tions of the romantic epic In the 
attainment of this object, and in all the minor qualities of style 
ind handling, Rtnaldo showed such marked originality that its 
author was proclaimed the most promising poet of his time 
The flattered father allowed it to be printed , and, after a 
short period of stud\ at Bologna, he consented to his son’s 
entering the service of Cardinal Luigi d’Este In 1565, then, 
Torquato for the first time set foot in that castle at Ferrara 
which was destined for him to be the scene of so many glories, 
and such cruel suflcring'^ After the publication of Rtnaldo he 
had expressed his views upon the epic in some Discourses on ihe 
Art of Poetry, which committed him to a distinct theory and 
gained for him the additional cclebritv of a philosophical critic 
The age was nothing if not critical , but it may be esteemed a 
misfortune for the luture author of the Gerusalemme that he 
should have started with pronounced opmions upon art 
Essentiallv a poet of impulse and instinct, he was hampered in 
production b) his own rules 

Ihe five vears between 15565 and 1570 seem to have been 
the happiest of lasso’s life ilthoiigh his father’s death in 1569 
caused his affectionate nature profound pain Young, hand- 
some, accomplished in all the exercises of a well-bred gentleman, 
accustomed to the society of the great and learned, illustrious 
bv his published works in verse and prose, he became the idol 
of the most bnllhant court in Italv The princesses I ucrezia 
and Leonora d’Estc, both unmarried, both his seniors bv about 
ten years, took him under their protection He was admitted 
to their familiaritv , and there is some reason to think that 
neither of them wao indifferent to him personallv Of the cele- 
brated story of his love for Leonora this is not the place to 
speak It is enough at present to observe that he owed much 
to the constant kindness of both sisters In 1570 he travelled 
to Bans with the cardinal Frankness of speech and a certain 
hxbitual want of tact caused a disagreement with his worldly 
patron He left Trance next vear, and took service under 
Duke Alfonso If of Tcrrara The most important e\ents in 
lasso’s biographv during the following four years are the publi- 
cation of the Aminia m 1575 and the completion of the Gtiusa- 
lemme Ltherata in 1574 Ihc Aminla is a pastoral cirima of 
verv simple plot, but of exquisite lyTical charm It appeared 
at the critical moment when modern music, under Palestrina’s 
impulse, was becoming the mam art ol Itah Ihe hone\ed 
melodies and sensuous melancholy of Aminta ex ictlv suited and 
interpreted the spirit of its age We ma\ regard it as the 
most decisively important of Tasso’s compositions, for its influ- 
ence, in opera and cantata, was felt through two successive 
centuries The Gerusalemme Ltberata occupies a larger space in 
the history of European literature and is a more considerable 
work Vet the commanding qualities of this epic poem, those 
which revealed Tasso’s individuality, and which made it 
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immediately pass mto the rank of classics, beloved by the people 
no less than by persons of culture, are akin to the l>rical graces 
of Annnta It was finished in lasso’s thirty-first year, and 
when the MS lav before him the best part oi his life was over, 
his best work had been alreadv accomplished Troubles iniinc- 
diately begin to gather round him Instead of having the 
courage to obey his own instmct, and to publish the Gerusa- 
lemme as he had c onceiv ed it, he yielded to the critical scrupu- 
losity which formed a secondar} Icature of his chaiaeter Ihe 
poem was sent m manuscript to st\ er d hlerarv men of eminence, 
lasso expressing his willingness to hear their strictures and 
to adopt their suggestions unless he could convert them to 
his own views The result was that each of these candid 
friends, while expressing in general high admiration lor the 
CDic took some exception to its plot, its title, its moral tone, 
Its episodes or its diction, in detail One wished it to be more 
regularly cl issical , another w inted more romance One hinted 
that the liKjUisition would not tolerate its supernatural machi- 
nery , another demanded the excision of its most charming 
passages — the loves of Armida, Clorinda and Timinia Tasso 
had to defend himself against all these ineptitudes and pedan- 
tiies and to at commodate his practice to the theories he had 
rashh txfiressed As in the Rinaldo, so also in the jcfUi^aUnt 
Dthvered he aimed at ennobling the Italian epic st^le hv pre- 
serMng stiKt unity of plot and heightening poetit diction He 
chose Virgil for his model took the hrst crusade lor subject 
iniused the fercour ol rtlmon mto his tontcption of the hero 
Godlrev But his own netuiil bus w is for romant c In spite 
of the poet’s ingenuitv and mdustrv the state 1\ mam theme 
evinced less spontaneitv of genius than the romantic episodes 
with which as also in Rinaldo he adorned it Godlrev, a 
mixture of pious Aeneas and indent me Catholicism, is not the 
red hero of the (jcmsalennfte Furv ind pissionitc Rinaldo, 
Ruggiero melanehoh imjiulsive lanercrli ukI the chivalious 
Saracens with whom thev cLish m love and war duide our 
interest and di\ert it from (loftrcdu On Vimicia, Ik lutilul 
witch SLiit forth hv (he inlcind senile to sow discord in the 
Christian camp tin ns the action ol the (pie She is converted 
to the true faith bv her aduralion for a cuis iding knight, and 
(puts the scene with a phnise of the Virgin M irv on her lips 
Bravn ( lorind i donning armour like Maifisa, fighting m duel 
with her devoted lover, and leceiving baptism Irom his hands 
m her pathetic death , Frmmia seeking letuge in the shepherd’s 
hut — these lovelv pagan women so touching in their sorrows, 
so romantic in their adventures, so tender m their emotions 
riv^et our attention, while we skip the battles, religious eeie- 
monies, conclaves and stratagems of the campaign ihe truth 
is thit lasso’s great invention as an artist was the poelrv of 
sentiment Sentiment not sentimentalitv , gives value to what 
IS immortal in the Gerusalemme It was a new thing in the 
i6th eenturv, something concordant with a growing lecling for 
woman and with the ascendant art of music Ihis sentiment, 
refined, noble, natural, steeped in melanehoh, cxquisitch grace- 
ful, patheticallv touching, breathes throughout the episodes of 
the (icrusalemme, finds melrieal expression in the. languishing 
cade nee of its mellifluous verse and sustains the ideal life of 
those seductive heroines whose names were familiar as house- 
hold words to ill Furope in the 17th and i8th centuries 
Tasso’s scll-chosen critics were not men to admit what the 
public has since 'iceepted as incontrovertible Ihev viguel) 
felt that a great and beautiful romantic poem was imbedded 
in a dull and not verv c orrect epic In their uneasiness thev 
suggested every course but the right one which was to publish 
the (icrusalemme without further dispute lasso, alreadv over- 
worked hv his precoeious studies, by exciting eourt-life and 
exhausting literary mdustrv now grew almost mad with worrv 
His health began to fail him He complained of headache, 
suffered from malarious fevers, and wished to leave Ferrara 
Ihe Gerusalemme was laid in manuscript upon a shelf He 
opened negotiations with the court of Tlortnce for an exchange 
of service This irritated the duke of Terrara Alfonso hated 
nothing more than his courtiers leaving him lor a rival duchv 


He thought, moreover, that, if lasso were allowed to go, the 
Medici wKiuld get the coveted dedication ol that already famous 
epic Ihercfore he bore with the poet’s humouis, and so 
contrived that the latter should have no excuse for quitting 
Ferrara Meanwhile, through the years 1575, 1576, 1577, 
Tasso’s health grew worse Jealousy inspired the courtiers 
to calumniate and insult him His irritable and suspicious 
temper, vain and sensitive to slights, rendered him only too 
easy a prev to their malevolence He became the subject ol 
delusions — thought that his servants betrayed his confide nee, 
laneied he had been denounced to the Inquisition, expected 
daily to be poisoned In the autumn of 1576 he quarrelled 
with a Fcrraiese gentleman, ^laddalo, who had talked too 
freel) about some love allair , in the summer of 1577 lu drew 
his knile upon a scivant in the presence of luerezxi d’Fste 
duchess of Urbmo Tor this excess he was arrested , but the 
duke iclcased him, and took him lor change ol air to his country 
seat ol Belriguardo What happened there is not known 
Some biogriphers have surmised that a compromising Liaison 
with Leonora d’Este came to light, and that lasso agreed to 
feign madness in cider to (over h(i honour But ol this there 
IS no proof It is onl> certain that from Belriguardo he returned 
to a J^rineiscan (onvenl at Fcnaia loi the express jiurjiose ol 
attending to his heillh There the diead of being nuirdered 
b\ the duke took film hold on liis ni'iid lie esc ipcd at the 
end of (iiK disguised himself as a peasant, and went on loot 
to his sistei at boriento 

1 lie truth seems to be that lasso, after the ])Cginning ol 
1S7S became the victim of a ment d malady, which vvitliout 
iinounting to actual insanity rendered him fantastical and 
insupportable, miser) to himsell and a cause of anxutv to 
his p itroris I here is no evidence whitsotver tint this state 
ol thing:, was due to in ovirw helming passion ior Lconota 
1 lu duke, instea 1 ol acting like a tvrint, showed ( onsiderablt 
lorbearaiiee He was a rigid and not svmpathetie man as 
egotistical as a pnne cling ol that age was wont to be But to 
iasso he wis nevci (lud — hard uid unintelligent pcihaps, hut 
l«u irom being that monstei of feioeitv whieh has been paintc(i 
1 hi subs(qu(nt history of Ins connexion with tin Jioet, over 
whuh we ma\ pass rijiidl), will conoboiate this view While 
at So^ento, lasso hankeied after Ferraia Ihe court-made 
man could not breathe ire civ outside its charmed circle He 
wiote humbiv reijuesling to be taken baik Alfonso eunseiited, 
provided Lisso would ague to undeigo i medical course ol 
treatment ior Ins nulamhoh When he re tinned, which he 
did with alaent) undei those conditions, he was well received 
b the (luial familv All might hive gone well if his old 
rnal idles had not revived Siine lollowed scene of irritabildv 
moodiness suspicion, wounded vanity and violent outbuists 
In the summer ol 1578 he lan away again , travelled through 
Mantua, Pidua, Venue, Urbmo, Lombardy In September he 
reached the gates ol lunn on loot, and was eouiteously entei- 
tained b) the duk( of Savoy Wherever he went, “ windeiing 
like the world’s reqei ted guest,” he met with the honour due 
to his illustiious name Great folk opened their houses to him 
gladly, parti V In tompassion, partly in admiration ol his genius 
But h( soon weaned of their societ>, and wore their kindness 
out bv his querulous peevishness It seemed, nujreover, that 
life was intolerable to him outside Ferrara Aeiordmgly he 
once more opened negotiations with the duke , and m Tebruar) 
1579 he again set foot in the castle Alfonso was about to 
contract his third marriage, this time with a princess of the 
house of Mantua H( had no children , and, unless he got 
an heir, there was a probability that his state would fall, as 
It did subsequently, to the Holy See Ihe nuptial festivals, 
on the eve of which Tasso arrived, were not therefore the 
occasion of great rejoumg to the clderlv bridegroom As a 
forlorn hope he had to wed a third wife , but his heart was not 
engaged and his expectations were far from sanguine iasso, 
preoccupied as alwavs with his own sorrows and his own sense 
of dignity, made no allowance for the troubles of his master 
Rooms below his rank, he thought, had been assigned him 
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The princesses did not want to sec him The duke was engage d 
Without exercising common patience, or giving his old friends 
the benefit of a doubt, he broke into terms of open abuse, 
behaved like a lunatic, and was sent off without ceremony to 
the madhouse of St Anna This happened in Mareh 11579, 
and there he remained until July 1586 Duke Alfonso’s long- 
sufferanee at hst had given way He hrmly believed that 
lasso was insane, and he felt that if he were so St Anna was 
the safest pi ice for him lasso had put himself in the wrong 
by his intemperate conduct, but far more by that incompre- 
hensible yearning after the Ferrarese court which made him 
return to it again and )et again It would be pleasant tei 
assume that an unconquerable love for Leonora led him back 
Unfortunately, there is no proof of this His relations to her 
Sister Lucrezia were not less intimate and affectionate than to 
Tconora The lyrics he addressed to numerous ladies are not 
less respectful and less passionate thin those which beir her 
name Had he eompromiscd her honour, the duke uould 
cert only have had him murdered Custom demanded this 
retiliition, and society approved of it If therefore lasso 
rcalh eheribhed a secret lifelong devotion to Leonora, it remains 
bulled in impenetrable mystery He did certainl) not behave 
like i loyal lover, for both when he returned to herrara m 1578 
and in t 57() he showed no capacity for curbing his peevish 
humouis in the hope of access to her society 

It w IS no doubt very irksome for a man of Tasso’s pleasure- 
loving, restless and self-conscious spirit to be kept for more 
thm scMn\c us in ronflnement ^Vt we must weigh the I n ts 
of the case rather than the fancies which have been indulged 
regarding them After the first few months of his ineareeration 
he obtiinccl specious apartments, rt^ecived the visits of friends, 
went aliroael attended by responsible persons of his aeejuaint- 
anre and conesponded freely with whomsoever he chose to 
address the letters written from St Anna to the princes and 
cities ol Ttalv, to warm well-wishers, and to men of the highest 
reput ition in the woild of ait md learning, form our most 
vain iblc source of inform ition, not onl> on his then condition, 
but also on his tempcrimcnt at large It is singular that he 
spoke alwivs respcetfulh c\en ifte c tion itclv , of the duke 
Some critics hi\e ittenqited to mike it qipe ir that he was 
IwpoeriticalL kissing the hand w'hich had chastised him, with 
the view of being released from prison But no one who has 
impartially eon'jielered the whole tone and tenor of his epistles 
will adopt this opinion Whit emerges clearh from them is 
that he laboured under a serious mental disease, and that he 
was conscious of it 

Aleanwhilc he occupied his uneasy leisure with e opious e om- 
positions The mass of his prose dialogues on philosophical 
and ethical themes, which is very considerable, we owe to the 
years of imprisonment in St Anna Except for occasional 
odes or sonnets — some written at request and only rhetorically 
interesting, a few inspired bv his keen sense of suffering and 
therefore poignant — he neglected poctrv Rut evcrvthing 
which fell from his pen eluring this jieneid was tarcfullv pre- 
served by the Italians, who, while Ihev regarded him as a 
lunatic, somewhat illogically scrambled for the very offscourings 
ol his wit Nor can it be said that society was wrong lasso 
lud proved himself an impracticable human being, but he 
remained a man of genius, the most interesting personality m 
Italy Long ago his papers had been sequestered Now m 
the year 1580, he hcarcl that part of the Cerusalemme was being 
published without his permission and without his corrections 
Next year the whole poem was given to the world and in the 
following SIX months seven editions issued from the press The 
prisonei of St \nni hid no control over his editors and 
from the masterpiece which placed him on the level of Petrarch 
and Ariosto he never derived one pennv of pceiini irv profit 
A rival poet at the court of kerrara undertook to revise md 
re-edit his lyrics in t 5582 Phis was Battista Guarini , and 
Tasso, in his cell, had to allow odes and sonnets poems of 
personal feeling, occasional puces ol compliment, to he collected 
and emended, without lifting a voire in the matter A few 
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vears later, in 1585, two Florentine pedants of the Della Crusca 
academy declared war against the Geru^aleuune Ihey loided 
It with insuhs, which seem to those who read their pamphlets 
now mere parodies ol criticism Yet Tasso felt bound to replv , 
and he did so with a moderation and urbanity which prove 
him to have been not only m full possession of his reasoning 
faculties, but a gentleman of noble manners also ( ertainlv 
the history of lasso’s incarceration at St Anna is one to luake 
us pause -^nd wonder Ihe man, like Hamlet, was distraught 
through ill-ac c ommodation to his circumstances and his age , 
brain-SK k he was undoubtedly , and this is the duke of Ferrara’s 
justification tor the treatment he endured In the prison he 
bore himself pathctieallv, pcevishh, but never ignobly He 
showed a singular indifference to the fate of his great poem, a 
r,ue magnanimity in dealing with its detractors His own 
personal distress, that terrible malaise of imperfect insanity, 
absorbed him What remained over, untouched b\ the maladv, 
unoppressed bv his consciousness thereof, displayed a sweet and 
gravelv -toned humanitv Ihe oddest thing about his life in 
prison is that he was alwavs trying to place his two nephews, 
the sons of his sister ( oniclia in court-service One ol them 
he attached to the duke ol Mantua, the other to the duke of 
Paima After ill his father’s and his own lessons of life, he 
hid not learned that the court was to be shunned like Circe 
bv an honest man In estimating Duke Alfonso’s share of 
blame, this willul ideah/aton of the e-ourt hv dasso must he 
liken into aeeount 1 hat man is not a tvrint’s victim who 
moves heaven and earth to place his sister’s sons with tyrants 

In 1C586 lasso left St Anna at the solicitation of Vincenzo 
Gon/agi, piince of Mantua He followed his young deliverer 
to the city hv the Mine 10, basked ayvhilt in liberty and eourtlv 
pleasures, enjoved a splendid reception from his paternal town 
of Bcrgimc), and produced i meritorious tragedv called Toms- 
mondo But onh a few montlis had passed when he grew 
chscon tented Vincenzo Gonzaga, succeeding to his father’s 
dukedom of Mantua had sc mty^ leisure to bestow upon the 
poet I isso felt neglected In the autumn of 1587 yye find 
him journoving through Bologna and Loreto to Rome, and 
taking up his quarters there yvith an old friend, Scipione Gonzaga, 
now pitninh of )criisilem Next year he wandered off to 
Naples, yvhcrc he yvrotc a dull poem on Monte Olweto In 1589 
he returned to Rome, and took up hw quarters again with the 
patriarch of Jerusakm The seryants found him insufferable, 
and turned him out of doors He fell ill, and yyent to a 
hospital Ihe patriarch in 1590 again rccciy^d him But 
Tasso’s restless spint droye him forth to Florence The Floren- 
tines said, ‘ Return est de eo ” Rome once more, then Mantua, 
then Tdorence, then Rome then Naples, then Rome, then 
Naples — such is the yvearv record of the years Tt59o-Q4 We 
have to studv a veritable Odvssev of malady indigence and 
misfortune To Tasso everv thing came amiss He had the 
palaces of princes, cardinals, patriarchs nay popes always open 
to him Yet he could rest in none Gradually, in spite of all 
veneration for the sacer vales ^ he made himsell the laughing- 
stock and bore ol Italy 

His healfh grew cyer feebler and his genius dimmer In 
15592 he give to the public a revised version of the Cerusalemme 
It yvas called the Cerusalemme Conqnistata All that made the 
poem of his early manhood eh liming he rigidl) erased Jhe 
VC rsific ation yy is degraded , the heayaer elements of the plot 
underwent a dull rhetorical deyTlopment During the same 
year a prosaic composition in Italian blank y ersc called Le 
Sftte Gwrnate, saw the light Nobody reads it now We only 
mention it as one of Tasso’s dotages — a dreary amplification 
of the first chapter ol Gc ncsis 

It is singular that just in these y^ars, when mental disorder, 
phvsical yveakness, and decay of inspiration seemed dooming 
lasso to oblivion, his old age yvas cheered with brighter rays 
of hope Clement VIII ascended the papal chair in 1592 He 
and his nephew. Cardinal Aldohrandini of St Giorgio, deter- 
mined to befriend our poet In 1594 thc> invited him to 
Rome There he yvas to assume the crown of bays, as Petrarch 
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had assumed it, on the Capitol Worn out with illness, lasso 
reached Rome in November The ceremony of his coronation 
was deferred because Cardinal Aldobrandini had fallen ill But 
the pope assigned him a pension , and, under the pressure of 
pontifical remonstrance, Prmce Avellino, who held Tasso^s 
maternal estate, agreed to discharge a portion of his claims 
by payment of a yearly rent-charge At no tune since lasso 
left St Anna had the heavens appareiith so smiled upon him 
Capitohan honours and money were now at his disposal Yet 
foituiie came too late Before the crown was worn or the 
pLiisions paid he ascended to the convent of St Onofno, on a 
stormy ist of April in 1595 Seeing a cardinal’s coach toil up 
the steep Irasteverine Hill, the monks came to the door to greet 
it From the carnage stepped Tasso, the Od>sseus of many 
wanderings and miseries, the smger of sweetest strams still 
\ oeal, and told the prior he was come to die with him 

In St Onofno he died, on the 25th of April 1595 He was 
just past fift>-one, and the last twenty years of his exist- 
ence had been practically and artistically mcffeetual At the 
age of thirty-one the Cjcrtisalemme, as wc have it, was accom- 
plished The w orld too was already ringing with the music of 
Aminta More than this lasso had not to give to literature 
But those succeeding years of derangement, exile, imprison- 
ment, poverty and hope deferred endear the man to us Flegiac 
and querulous as he must always appear, we >et love lasso 
better because he suffered through nearly a quarter of a century 
of slow decline and une\j)lained misfortune (J \ b ) 

T ikcii ther th< l)cst complete edition of Tasso’s writings 

is thit of Kosini (Pisi) in 33 \ols The prose works (in 2 vols , 
Florence, Le Monniei 1875) and the btters (in 5 vols same pub- 
lisher i8i; 3) were admiralily edited by ( esare ( uasti This edition 
of Tasso’s Letters forms by far the most valuable souice for his 
biography No student can however omit to use the romantic 
memoir attributed to lasso’s friend Marehesc M inso (jirinted in 
Rosini’s edition of T isso’s works above cibd) and the important 
\ ita dt Torquato 1 a^'io by Serassi (Bergamo 1700) See also 
bolerti’s Life (i89t;) his editions of the Optre Mtnari 'in ver^t (nSgi 
et seq ) and Girusahmnu (iSos) and his bibliography in the 
Kivtsta bibhokcht l arehihi (1S95) cm the occasion of the celebration 
of the tercentenary of Tasso s <le ith 

TASSONI, ALESSANDRO (1565-1635), Italian poet, was a 
native of Modena, where he was born and died From 1599 
till 1608 he was secretary to Cardinal Ascanio Colonna, and m 
this capacity saw some diplomatic service , he was afterwards 
employed for some time m similar occupations by Charles 
Emmanuel, duke of Savoy His best-known literary work is a 
burlesque epic entitled La Seccha Rapiidj or “ The Rape of 
the Bucket ” (1622), the reference being to a raid of the Modenese 
upon the people of Bedogna m 1325, when a bucket was earned 
off as a trophy As in Butler’s Hudibras, many of the personal 
and local allusicms in this poem are now vc.ry obscure, and arc 
apt to seem somewhat pointless to the general re^ider, but, in 
spite of Voltaire’s contempt, it cannot be neglected by any 
s)stematic student of Italian literature (see Carducci’s edition, 
1861) Other characteristic works of lassoni arc his Penstert 
Diverst (1612), m which he treats philosophical, literary, his- 
torical and scientific questions with unusual freedom, and his 
Consider aztont nopra tl Peirarcha (1609), a piece of criticism 
showing great independc nee of traditional views 

TASTE (from Lat taxarCj to touch sharply , tangere, to 
touch), m physiology, the sensation referred to the mouth when 
certain soluble substmees are brought into contact with the 
mucous membrane of that cavity By analogy, the word 
“ taste ” IS used also of aesthetic ajipreeiation (see Aesthetics) 
and a sense of beauty — commonly with the qualifications “ good 
taste ” and “ bad taste ” 

The physiological sense is located almost entirelv in the tongue 
Three distinct sensations arc referable to the tongue — (i) taste, 
(2) touch, and (3) temperature The posterior part of its 
surface, where there is a A-shaped group of large papillae, 
called cireumvallate papillae, supplied by the glosso-pharyngeal 
nerve, and the tip and margins of the tongue, covered with 
filiform (touch) papillae and fungiform papillae, are the chief 
localities where taste is manifested, but it also exists in the 


glosso-palatine arch and the lateral part of the soft palate 
Ihc middle of the tongue and the surface of the hard palate 
arc devoid of taste Ihe terminal organs of taste consist of 
peculiar bodies named taste-bulbs or tastc-goblets, discovered by 
Schwalbe and S L Loven in 1867 'they can be most easily^ 
demonstrated m the papillae foliatae, large oval prominences 
found on each side near the base of the tongaic in the rabbit 
Each papilla consists of a senes ol laminae or folds, m the sides 
of which the taste-bodies are readily displayed in a transverse 
section Taste-bodies are also found on the lateral aspects of 
the cireumvallate papillae (see Fig 1), in the fungiform papillae, 
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in the papillae of the soft pal itc and uvula, the under surface 
of the epiglottis, the upper part of the posterior surface of the 
epiglottis, the inner sides of the arytenoid ( irtilages, and even 
m the vocal cords 

The taste-bulbs are minute oval bodies, somewhat like an 
old-fashioned Florence flask, about inch m length by in 
breadth Each consists of two sets of cells — an outer set, 
nucleated, fusiform, bent like the st ives of a barn 1, and ai ranged 
side by side so as to leave a small opening at the apex (the 
mouth of the barrel), i ailed the gustatory pore , and an inner 
set, five to ten in number, 
lying in the centre, pointed at 
the en^ next the gustatory 
pore, and branched at the other 
extremity I he brani bed t nds 
ai c continuous with non-mcdul- 
lated nerve fibres from the 
gustatory nerve These taste- 
bodies arc found m immense 
numbers as many as 1760 
have been counted on one 
cireumvallate papilla in the 
ox The proofs that these arc 
the terminal organs of taste 
rest on careful observations 
which have shown (i) that 
taste IS only experienced when 
the sapid substance is allowed 
to come into contact with the 
taste-body, and that the sense 
IS absent or much weakened in those areas of mucous 
membrane where thc'>c are deficient , (2) that they are 

most abundant where the sense is most acute , and (3) that 
section of the glosso-pharyngeal nerve which is known to be 
distributed to the areas of mucous membrane where taste is 
present is followed by degeneration of the taste-bodies At the 
same time it cannot be asserted that they are absolutely 
essential to taste, as we can hardly suppose that those animals 
which have no special taste-bod ics are devoid of the sense 

Evidence is accumulating that taste dt pends on nervous 
impulses excited by chemical change Substances that have 
taste must be soluble Chemical changes are m all probability 
sc t up in the taste-cells, or in the processes connected with them 
Some progress has been made in the attempt to establish a 
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connexion between the chemical composition of sapid substances 
and the different kinds of taste to which they may give rise 
Thus acids are usually sour, alkaloids have a peculiar soapy 
taste , salts may be sweet, like sugar of lead, or bitter, like 
sulphate of magnesia , soluble alkaloids, sue h as quinine or 
strychnine, are usually bitter , and the higher alcohols are more 
or less sweet Substances which taste sweet or bitter often 
contain definite groups in the molecule, espec lally in the 
hydroxyl (HO) and amido (NH^) groups By altering the 
chemical composition of a substance having a characteristic 
taste (changing the position or relations of the radicles), the 
substance may become tasteless or intensely bitter I he 
sensc’tion of taste may also be excited mechanically, as by 
smartly tapping the tongue, or by the stimulus of a continuous 
current In the latter case electrolytic change may be the 
exciting cause , but that the sense organs may be stimulated 
electrically is proved by the fact that rapidly mterruptc d in- 
duced c urrents, which produce little oi no elec troK sis, ma) also 
excite taste Sensations of taste are heightened by inereasing 
the area of the tongue affected, and by mechanical stimulation, 
as when the tongue is pressed against the lips, cheeks or palate 
A temperature of about 40° C is most favourable, either ex- 
treme heat or cold appircntly benumbing the. sense for a time 
Gustatory sensaticjns affect each other that is to say, a strong 
taste will affect the taste of another body taken immediately 
after it Thus sweetness will modify bitterness, and sourness 
will modify both Moreover, the application of a sapid sub- 
stance to the tongue will alfett taste in other parts If the same 
taste is excited on each side of the tongue , although there are 
two sets of gustatcjry nerves, one for each lateral half, the 
sensations arc blended into one , while if two different sub- 
stances, say one sweet and the other bitter, are simultaneously 
applied, one to each side, the observer can distinctly differen- 
tiate the one from the other 

Tastes hive been variously classified One of tht most 
useful classifications IS into sweet, bitter, ac id end saline tastes 
Insoluble substances, wlun brought into contact with the 
tongue, give rise to feelings of touch or of temperature, but 
excite no taste If solutions of various substances arc gradu- 
allv diluted with water until no taste is experienced, G 0 
Valentin found thit the sensitions of taste disappeared in 
the following order -syrup, sugar, common salt, aloes, quinine, 
sulphuric acid , and Camerer found that the taste of quinine 
still continued although diluted with twenty times more water 
than common salt I he time required to excite tiste after 
the sapid substance was placed on the tongue varies Thus 
saline matters are tasted most rapidly^ ( ^ 7 cond), then sweet, 
acid and hitter ( 258 sec ond) Iherc are many curious examples 
of substances of very diiferent chemical constitutions having 
similar tastes hor example, sugar, acetate of lead and the 
vapour of chloroform have all a sweetish taste A temperature 
of from 50° to 90^ F is the most favourable to the sense, water 
above or below this temperature either masking or temporarily 
paralysing it 

As a general rule, bitter tastes arc most icutc at the back of 
the tongue, near the circumvallate papillae, and sweet tastes at 
the tip, but there are considerable individual variations Some 
persons taste both bitter and sweet substances best at the back, 
while others taste bitter things at the tip Many experience 
salt tastes best at the tip, and acid tastes at tlie sides of the 
tongue When we consider that there arc three kinds of papillae 
on the surface of the tongue, one would expect to meet with 
different degrees of sensitiveness to different tastes, even while 
we admit that the papillae may also have to do with sensations 
of touch and of temperature By experimenting with fine 
capillary tubes containing sapid substances, observations have 
been made with individual papillae Some are found to be 
sensitive to many tastes, others to two or three, others to only 
one, while others are msensitnc to taste altogether Again, it 
has been found that a mixture of sapid substances, say of 
quinine and sugar, may taste sweet when applied to one papilla 
and bitter when applied to another The inference must be 
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that there are special termmal organs for different tastes 
Assuming that there arc different kinds of taste-cells, it might 
be possible to paralyse some without affecting others, and thus 
different sensations of taste might be discriminated This has 
been done by the use of the lLa\cs of a common Indian plant, 
Gymnema sylvestre If some of these be chewed, it has been 
found that bitters and sweets arc paralysed (neither quinine 
nor sugar giving rise to sensation), while acids and salines are 
unaffected Again, certain strengths of decoctions of the 
leaves appear to paralyse sweets sooner than bitters Ihtse 
observations show the existence of different taste-cells for 
sweets, bitters, ai ids and salines , and it is clear that the 
region of the tongue most richly supplied with taste-cells 
sensitive to sweets \\ ill respond best to sweet substances, while 
another region, supplied by taste-cells sensitive to bitters, will 
respond best to bitter substances In like manner the argu- 
ment may be applied to other tastes Suppose, again, a set 
of tdstc-cells sensitive to bitter substances it is conceivable 
that in whatever way these were irritated, a bitter taste would 
result If so, a substance which, applied to one part of the 
tongue, would cause a sweet sensation, might cause a bitUr if 
applied to a part of the tongue richU supplied with taste-cells 
sensitive to bitters This mav explain whv sulphate of magnesia 
excites at the root of the tongue a bitter taste, while applied 
to the tip it causes a sweet or an acid taste Saccharine, a 
peculiar toluene derivative, in like manner is sweet to the tip 
and bitter to the back of tlie tongue It has also been found 
that if the sweet and bitter tastc-cdls are paralvsed by 
Gymnema, electrical irritation of the tip by a weak interrupted 
(urrent does not givt rise to an add taste mixed with sweet, 
as it usually does, but to sensations somewhat different, which 
may be described as metallu or salt or acid This experiment 
mdicates that the action of the interrupted current on the 
terminal organ is analogous to the action of sweet or bitter 
substances (Shore) No direct observations of importance have 
yet been made on single rircumvall ite papifiac further 
experiments with capillary tubes show that fungiform papillae 
destitute of taste buds, and areas of the surface of the tongue 
having neither papillae nor t iste buds, mav J^'till, when stimulated 
by sapid substances, give rise to taste s 1 aste is often associated 
with smell {q v ), giving rise to a sensation of flavour, and we are 
frequently in the habit of confounding the one sensation with 
the other Chloroform excites taste alone, whilst garlic, asa- 
foetida and vanill i cxcilt onl\ smell Ihis is illustrated by 
the familiar experiment of blindfolding a person and touch- 
ing the tongue successively with slices of an apple and of an 
onion In these cire umstanccs the one cannot be distinguished 
from the other when the nose is firml) closed Taste may be 
educated to a remarkable extent , and careful observation — 
along with the praetiee of avoiding all substances having a very 
pronounced taste or having an irritating effect— enables tea- 
tasters and winc-tasters to detect slight dilltrenees of taste, 
more especially when combined with odour so as to prcxluce 
flavour, which would be quite inappreciable to an ordinary 
pilitc As to the aetiem of cleclncal currents on taste, 
observers have arrived at uncertain results So long ago as 
T7t;2 ] G Sulzer stated that a constant current caused, more 
especially at the moments of eipcnmg ind of eleising the current, 
a sensation of aeidil> <it the anode ( pole) and of alkalmit} at 
the kvtode ( — pok) This is in all probability due to eketro- 
lysis, the decomposition products exciting the taste-bodies 
Rapidly interrupted currents f ul to excite the sense 
Disease of the tongue c lusmg unnatural dryness rna\ interfere 
with taste Substances circulating in the blood may give rise 
to subjective sensations of Listc Thus s intomne, morphia 
and biliary products (as m jaundice) usuall) cause a bitter 
sensation, whilst the sufferer from diabetes is distressed b) a 
persistent sweetish taste The insane frequently ha\e sub- 
jective tastes, which are real to the patient, and frequently cause 
much distress In such cases tlie sensation is excited by 
changes m the taste-centres of the brain Increase in the sense 
of taste IS called hypergeusta, diminution of it hypogeusia, and 
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its (nlire loss ageusia Rare cases occur where there is a sub- 
jects t taste not associated with insanity nor with the (ireula- 
tion of any known sweetish matters in the blood, possibly 
causv-d b\ imtition of the gustatoi) ncivcs or by chingcs m 
the nerve centres 

For the inatomy of the organs of taste see the articles Mouth 
uul Tonc I r {J ( * M ) 

TATA, JAMSETJI NASARWANJI (1839-1904), Parse e 
merchant and phil inthropist, was bum at Nosari, in the state 
of Baroda, in 18 ^9, and went as a bm to Bombay, where he was 
educated at the Klphinstone College In 1858 he entered his 
fither’s oBice, ind began i commercial (areci of the highest 
eminence, beginning with cotton mills at Bombay and dso at 
Nagpur, and ending with the lormatum of a eeimpany to woik 
the iron ores of the Central Provinces on modem principles 
One of his best-known achievements w is the lowering of the 
freights on Indian goods to China and Jajian, as the result or tv 
long struggle with the Nippon \usen Kaisha Co He also intro 
duced a silk industry liter Japanese methods into M>sori, ind 
built the laj Mahal hotel in Bombav J^ut hisgieatcst bene- 
faction is the endowment of a research institute at Bangaloie 
He died at Nauheim, in German}, on the igtli of Mi\ 1904 
TATAR PAZARJIK, or Tatar Bizardtir a town of Bul- 
garia in Eastern Rumelia , on the ii\er Maiitzi, and on the 
Sofia-Constant inoplc railwax 74 111 F ^ E ol Sufi i ind 23 m W 
of Philippopohs Pop (1906) 17 S4<^ Situitid at the junction 
of several roads, I alar Pizirjik big in to u quire commercial 
importance in the i^th eenturi Rice, millet and tobacco are 
largcK cultivated in the surrounding lowlands, and there is 
some tnidc in cocoons and wool 
TATARS (the lommon form Tartais is less eoiieit), a name 
given to nearly three million inhabitants of the Russi in empire, 
chiefly Moslem and of iurkish origin ihe majority — in 
European Russia — arc remnants of the ^fongul in\ ision of 
the 13th century^ (see Mon(.ols), while thosi who inhabit 
Siberia are sunivals ol the once muih more numerous lurkish 
popuiition of the C^ral- \ltaie region, mixid to some extent 
with T inrush and Samovedu stems, as also with Mongols 
the name is derived from that of the I i-ta Mongols, who in 
the 5th century inhabitid the north-eastern (jobi, and, after 
subjugation in the 9th century by the Khitans, migiatcd south- 
ward, there founding the Mongol empire under Jfniuiiz Khan 
{qv) Under the leadership of liis gi indson (Batu) the y moved 
westwards, driving with them m my stems of the Turkish 
Ural-Altaians towards the plains of Russia Ihe ethnographical 
features of the present Tatar inhabitants of European Russia, 
as well as their languige, show that they contain no admixture 
(or very little) of Mongoli in blood, but belong to the Iurkish 
branch of the Ural-Altaic stock, necessitating the conclusion 
that only Batu, his warriors, and i limitecl number of his 
followers were Mongols, while the great bulk of the i ^th century 
invaders were 1 urks On the V olga the y mingled with remn mts 

of the old Bulgarian empire, and elsewhere with Finnish :>lenis, 
as well as with remnants of the ancient Italian and (ircck 
colonies in Crimea and Caucasians in Caucasus 1 he n ime ol 
Tatars, or lartars, given to the invaders, was afterwards ex- 
tended so as to indude diffennt stems of the same Iurkish 
braneh in Siberia, and even the bulk of the inhabitants of the 
high plateau of Asia and its N W slopes, described under the 
general nime of Tartary I his last name has almost dis- 
appeared from geographical literature, but the name latars, 
in the above limited sense, remains in full use 

The pn sent I alar inh ibitaiits (if the Russian empire form three 
lirg« groups — those ol Furopcin Fiussia nnd IXilaiKl those of 
( lueasiis and those of Silxrii The disnimination of th( separate 
stems inclnd* (! under tht mnu is stdl fnr from compittion Ihe 
following; subdivisions houtvir may be ngarded as establislicd 
(i) The Kazan Tatars descendants of the Kipchaks settled on the 
Volga in the nth et ntury when the \ mingled witli survivors of 
the old Rulgarians and partly with 1 innish st( rns They number 
ibout half a million in tnc govfrnment of Kazan ibout KXicioeT in 
each of the goyeinments of Ufa Sim in and Simbirsk and about 
^ (JO 000 m \ yatka Saratov Tamliov l’( n/ i Nizhniy Novgorod 
Ferm and Orenburg some i 000 belonging to the sime stem have 


migrateel to Ryazan, or hive been settled as piisoners in the lOtii 
ami i7tli centuries in Lithuania (Vilna Crrcxino and Fodoli i) and 
there aie eome 2 (JOo in St P( tershurg, where they pursue the e ilhng‘ 
of coachmen and waiters in restaurants In Poland they eonslitutc 
I per cent of the population of the district of Plrock 1 he K izafi 
1 itirs speak a pure Turkish dialect , they are middle sized, broad 
shouldered ind stiong ind mostly hive black eye's, a str ught nose 
ind salient check bones They arc Mahommedans pol\guny is 
prictist<l only by the wealthier elas-es and is a wnning institution 
Cvcellcnt aguciiltiirists ind gardeners very laborious ^ and hiving 
a good nputatifjn for honesty they live on the best terms with then 
Russian peasant neighbours The Bashkirs who live between the 
Kami Fial ind \ejlgi aie possibly of Finnish oiigin hut now speak 
a Tatai languige ind have beeome Mahommedans (2) The 
Xstrikhan latirs (about louexijait with the Mongol Kalnnuks 
ill tint now remains of the once so powerful Astrikhiii empire 
Thev ilso are igrieiiltuiists and gardeners while some n 000 
Kiuuhovsk Tatai s still eontinue the nomadic life of their anccstois 
(3) The Crimean Tatirs who oeciipicd the Ciiniei in llic 13th 
centurv have preserved the name of then Icaelci Nogai Dining the 
rtjth I bth and 17th etntmies tliey constituted 1 rich empiie which 
prospeu d until it fell unde r I iirkish iiilc when it had lo suite 1 much 
from the w irs fought between lurkt} uul Russia foi the possession 
of the ptmnsuh Thewirol 1833 ind the hws ol iSCki (i, md 1871 
eiuscel in exodus of the Cnineiii Tatars, they ibindotieel their 
idmiiably iirigited helds and girdtns and moved to Turkey so 
that now then number fdls below 100 och) Ihose ot the south 
CO 1st mixed with (neeks and Italians, are well known for their 
skill in girdening the ir honesty and their la])onous li d)its is well 
is loi tiuir hue features presenting the Titii tyjie at its Ixst 
The mount iin latars closely resemble those ot (aucisus while 
those ot the steppes— tlic Nogais — .ire dcciekelly ot a mixed oiigin 
IromTuiks ind Nfongols 

The T itirs ot ( aucisia wlio inhabit the upper Kubm the steppes 
of the lowct Kurn i ind the Kiir\ and the Xris numbci about 
I 3t;o(KK) Ot these (4) the Nogais on the Ixum i show tiaces ot 
an intimate nnxtuie with Kilmueks Tlicy aie nomads sujijujrt- 
ing themselve e lUlc hi e eding iiul lishing , lev\ irc agnen! 

tnrists (^) Ihe 1\ iriehais (18 300) in the np])er v liters about 
Flbiirz live b\ agueullim ((>) I In mountain Tat 11s ( ibont 
(.Ssuuoo) divide (1 into m inv tubes inel of an oiigin still iindetci- 
mined ire siattcred thioughout the p ovinees of Baku Fnv in 
li/hs Kilt i IS Daghe still and pirtly also ot Bit urn Ihcy an 
eertainlv of a mixed origin ind picsent a v^inety of ethnologic d 
types all the moiesoas ill who ire rnithfi \i me m ms nor Russi ins 
nor belong to any elistine t C iiieasian trilic aic often called 1 itirs 
\s a luU tilt} ate well built ind little behind then ( i le isi m 
brethren Thev ire eclebrited foi their e xeellcnce as gardeners 
aglKultuiists e title tenders ind iitisins AltJiough mo t lerveiil 
Shi lies thev Tn on very good terms both with their Sunnite and 
with tl^ir Russi in neighbouis Polygamy is rare with them, and 
their women go to work unveiled 

The Sibeiim I itars aie estimated (iHeie;) at 80000 of Turki 
stock and about 40000 ol mixed Finnic stock They occupy three 
distinct regions —a stri]) running west to east from Tobolsk to 
lonisk the Vital and its spurs and South Yeniseisk They 
oiiginated in flic agglomerations of Turkish steins which in tlu^ 
region noith ejf the \lt 11 reached some degree of eiiltiue between 
the }.th and the 8th eentuncs but were subdued iiid enslaved by 
the Mongols Ihcy are difheult to elissify for they ire the lesnll 
of somewhat recent minghngs of races inel customs md they aie 
all more or less in jiroecss of being assimilated by tlie Kus mis but 
the following subdivisions may be accepted provisionally (7) Ihe 
Banha latars who tike their name from one of their stems 
(Barani i), number about c;o oejo in the government ol loholsk and 
ibout in Tomsk After a strenuous resist inec to Russi \u con 
quest and much siiffe ring it a late r peuod from Kirghiz and K ilmuek 
raids they now live by igrieulturc cithe r in sepal ate villages 01 alouf 
with Russians (8) The Cholym 01 C hulyin Tatars on the ChoKm 
and both the^ rivers Yus speak a Turkish l.uiguage with man} 
Mongol and Yakut words and are more like Mongols than Tuiks 
In last century they paid a tribute for 251:0 arb.iletcs but thev 
now are rapidly becoming fused with Russians (0) Ihe Abakan 
Ol Minusinsk Tatars occupied the stejqxs on the Ab.^kan and ^ n 
in the 17th century after tin withcliaw il of the Kirghizes ind 
represent a mixture with Kaibals (whom C astren considers as partly 
of Ostiak and partly Samoyedic origin) and Bcltirs— also of 1 innish 
origin ilicir language is also mixed Thev ire known uinlei the 
name of Sagais who numbered ii 720 in 18O4 inel are the jiuiei 
Tiirkisli stem of the Minusinsk Tatars Kaibals and Kizil or Red 
latars Formerly Shamanists they now are nomin illy at le ist 
adherents of the Greek Orthodox ( hurch, and supfiort themselve 
mostly by c ittk -breeding Agncultiirt is sprt iding but slowly 
among them they still prefer to phindei the stoics of bulb:, of 
Ltliuni Mnrtagnn Pruonta and I rythrotvum Di cams laid up by 
the steppe mouse (Whs socialn) The Soyotes or Soyems ol the 
Savin mountains (estimated at Soexj) who are Finns mixed with 
lurks the Uryankhes of north-west Mongejh 1 who arc of I urkisjj 
origin but follow Buddhism ind the Kirigasscs, also of Iurkish 
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ongin and much like tht Kirghizts, but reduced now to a few 
hundreds are akin to the above (lo) Ihe 1 atars of the northern 
slopes of the Altai (nearly 20 000 in number) ,irc of Finnish origin 
They compnse some hundreds of Kumandintses the Lebed Tatars 
the C hcrnevyie or Black-Forest 1 atars and the Shurs {11 (joo) 
descendants of the Kuznetsk or Iron Smith T itars Ihiy are 
chiefly hunters passionately loving their taiga or wild forests and 
have mamtainea their Shaman religion and tribal organization into 
suoks They live partly also on ceder-riuts and hotify collected in 
the forests 1 heir dress is that of their former rulers the Kalmucks 
and their language contains many Mongol words (ii) The Altai 
Tatars or “ Altaians ' comprise — (a) the Mountain Kalmucks 
(12000) to whom this name has been given by mistake ind who 
have nothing in common with the Kalmucks except their dress and 
mode of life while they speak a Turkish di ilcct and (h) the iclcutes 
or Telenghites (s8o<j) a remainder of a formerly numerous and 
warlike nation who have migrated from tht mountains to tlu 
lowlands where they now live along with Russian peasants 
Although Turkestan and Central \sii were formerly known as Inde- 
pendent Tartaiy it is not now usual to call the Sxrts Kirghiz and 
other inhibitints of those countries Tatars 1101 is the name usually 
given to the Y ikuts of Eastern Siberia 

It is evident from the above that the name 1 atars was origmallv 
aj)i)licd to both the lurkish and Mongol stems winch invaded 
Europe six cinturus ago and griduallv extcncled to the Turkish 
stems mixed with Mongol or Piniiish blood in Siberia It is used 
at present in two senses (a) Quite loosclv to designate any of 
tlie Ural Altaic tribes except perlnps Osin inlis Finns ind Magyars 
to whom it IS not geneiallv applied Tims some writers talk of 
the Maneliu Tatirs (h) In a more icstncteel sense to designate 
Mahommedan Tin kish-spc iking tribes espceialK in Riissii who 
never foimed part of the Seljuk or Ottoman Lnifure, but m ide 
independent settlements and Kinamtd mote 01 k ss cut off from 
the politics and civilization of the rest of the Mahommedan world 
AuTHOUinrs — Ihe litt ratine of the subject is v(iy extensive 
and bibliogr iphieal infk\<s ina\ be found in the Cuographical 
Dutionary of P Semenov appended to tlu irticles devoted re 
spectivi ly to tlu names given above as also in tlu yearly Tndi s 
by M Mezhov and the Oriental Hihliograpln of Lucian Schciman 
Besidt s the will known woiks of ( astt< n whuh tre i v< r\ luli 
source, of information on the subject Seine fiur (St Petersburg 
icademy of seunee) Uoiintr \hlqvist inel other evploreis of the 
Ural Altaians as also those of the Russian histori ins Soloviev 
Kostomarov Bestuzhev- Ryumin Sehapov and Iloviiskn the 
following containing valuable iiifoiin ition ma> be mentioned 
the pithlic ilions of tlu Russiin (itogr iphu il Sorutv and its 
branches the Kiissian Ltnuqraphtcluskiy Shoiuik the I'-vc'itia of 
the Moscow socu ty of the amatenis of natinal science the works 
of the Kussi m ethnogr ijiliK.il eongresses Kostrovs lescarchcs on 
the Siben in T it irs m the memoirs of th( Si ben in branch of tlu 
geographic il society Radlov’s R( is( diarh dm \ltai 4 ns ^thnttn 
“ Pictiuesque Russia” {Zhwopisncna Iit)sst\n) , Semenovs and 
Potanin’s Sujiplements to Rittei s 4 s/r >/ H irk i\ Ts n port to the 
congicss It Ki/ift, 1 1 irtakh 11 s Jlist of (rimein Tatars” in 
Vv( '>tm/i Fvropv and 1867 ” Katehmsk Talar'’ ’ in I-iustta 

Russ Cnogi Soc \\ 1884 \aiioiis seattired articles on Tatars 

will be found in the Revta onmfnlr pour hs htudts Oural 
ind m tlu publications of the universitv of K 17 in See also E H 
Parker 4 Thousand \ ( ny<i of the laitnis iSgr; (chiefly i sinnmiry 
of Chinese accounts of tlu early liirkish anti Tatai tribes) ind 
Skrme ind Boss Hiariof 4 i?a (i 8 (>g) ( 1 ^ \ K ( Ei ) 

TATE, SIR HENRY, Bart (1819-1899), English merchant 
and founder of the National Gallcr) of British Art, was born 
at Chorlcy, Lancashire, in 1819 Ills father, a minister of 
religion, put him into business in Liverpool He Ixcamc a 
prosperous sugar-broker, and about 1874 removed to I ondon, 
where he greatly intrciscd the operations of his firm and made 
“ fate’s Cube Sugar ” known all over the world He had earl) 
m his career begun to devote large sums of money to philan- 
thropic and eduiational purposes He gave £42,000 to the 
Liverpool University College, founded in 1881 , and a still 
largei sum to the I iverpool hospitals Then, when Iv lamc 
to London, he presented four free public libraries to the parish 
of Lambeth IIis interest in art came with later )ears He 
was at first merely a regular buyer of pictures, for which he 
built a large pnvatt gallery in his house at Streatham 
Gradually his gallery came to contain one of the best private 
collections of modern pictures in England, and the owner 
naturally began to consider what should be done with it after 
his death It had always been his intention to leave it to the 
nation, but in the wa) of carr)ing out this generous desire 
there stood several obstailes flic National Caller) could not 
have ai( epted more than a selection from Tate’s pictures, which 
were not all up to the standard of Trafalgar Square , and even 
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when he offered to build a new gallery for them, it was found 
difficult to secure a suitable site What late offered was to 
spend £80,000 upon a building if the government would pro- 
vide the ground , and in 1892 this offer was accepted A new 
gallery, controlled by the Trusters of the National Gallery, was 
built on the site of Mflbank Prison The galler) was opened 
on 2ist July 1897, and a large addition to it was completed 
just before the donor died It contained sixty-five pictures 
presented by him , nearly all the English pictures from the 
National Gallery painted within the previous eighty )ears , the 
pictures purchased b) the Roval Academy under the Chan trey 
Bequest, which had previously hung in South Kensington 
Museum, and seventeen large works given to the nation by 
Mr G F Watts, R A Mr late was created a baronet in the 
year after the late Galler) had been opened He died at 
Streatham on the 5th of December 1899 
TATE, JAMES (1771-18415), English classical scholar and 
schoolmaster, was born at Rk hmond in Yorkshire on the nth of 
June 1771 He was eduiated at Richmond school and Sidney 
Sussex ( ollcgc, Cambridge (fellow, 1795) Prom 1796 to 1833 
he held the headmastership of his old school, being then 
appointed canon of St Paul’s and vicar of Edmonton He 
died on the 2nd of September 1843 The work b) which he 
IS chiefly known is his Iloratius Resttiulus (1832) 

TAT^ NAHUM (165 2-1 711;), English poet laureate and 
playwright, was horn in Dublin in 1652 He was the son of 
Faithful Icate (as the name was spelt), who wrote a quaint 
j)oem on the Irinity entitled Ter Irta Nahum Tate was edu- 
cated at Irinity College, Dublin, graduating B A m 1672 He 
published a volume of poems in I ondon m 1677, and became 
a regular writer for the stage Brutus of Alba, or The En- 
chanted Lovers (1678), a tragedv dealing with Dido and Aeneas, 
and The Loyal General (1680), were followed a senes of 
idaptations from Elizabethan dramas In Shakespeare’s 
Richard II he altered the names of the personages, and ehanged 
the text so that ever) scene, to use his own words, was “ full 
of respect to Hajestv and the dignity of courts ” , but in spite 
of these precautions I he Italian Usurper (1681) was suppressed 
on the third representation on account of a possible political 
interpretation Ring I ear (1687) was fitted with a happy 
ending m a marriage between ( ordclia and Edgar , and Corio- 
lanus became the Ingratitude of a Commonwealth (1682) From 
John Fletcher he adapted Ihe Island Princess , from 

Chapman and Marslon’s Fastward Ho he derived the Cuckold^s 
Haven (1685), irom John Webster’s White Devil he took 
Injured T erne or Ihe Cruel Husband (pr 1707), and Sir Aston 
Coika> lie’s Irappolin suppos'd a Prince he imitated in Duke 
and no Duke (1685) late s name is chicflv connected with 
these mangled versions ol other men’s plavs and with the 
famous JStnv \ ersion of the Psalms of Daind (i6g6), in which 
he collaborated with Nicholas lirad) A supplement was 
I licensed in 1703 Some of these hvTnns, notahlv “ While 
Shepherds watched ” and “ As p ints the hart,” rise above the 
general dull level, and are said to be Tate’s work 

late was commissioned b) Drvdcn to write the Second Part 
of Absalom and Achitophel Ihc portraits of Elkanah Settle 
and Thomas Shadwell, however, are attnliuted to Dr) den, who 
probablv also put the finishing toudies to the poem Of his 
numerous poems the most original is Panacea^ a poem on lea 
(1700) In spite of his consistent Tor) ism, he succeeded 

! Shadwell as poet laureate in 1692 He died within the precincts 
of the Mint, Southw^ark, where he had taken refuge from his 
creditors, on the 12th of August I7i‘5 
TATE, RALPH (1840-1901), British geologist, was bom at 
Alnwick in Northumberland in 1840 He was i nephew of George 
Tate (1805-1871), naturalist and archaeologist, an active member 
of the Berwickshire Naturalists’ Club He was educated at the 
Cheltenham Training College and at the Roval School of Mines, 
and in 1861 he was appointed teacher of natural science at 
the Philosophical Institution in Belfast He there studied 
botan), and published his Flora Belfasltnests (1863) , and he 
also investigated the Cretaceous and Liassic rocks of Antrim, 
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bringing his results before the Geological Societ\ of T ondon In 
1864 he was appointed assistant in the museum of that sot lety 
In 1867 he went on an exploring expedition to Nicaragua and 
Venezuela In 1871 he was appointed to the mining school 
established by the Cleveland ironmasters first at Darlington 
and then at Redcar Here he made a special study of the 
Lias and its fossils in conjunction with the Rev J L Blake, 
and the results were published in an important work, The 
Yorkshire Lias (1876), in which the life-histor> of the strata 
was first workecl out in detail In 187 s late was appointed 
professor of natural science in the university of Adelaide, South 
Australia He now gave especial attention to the recent and 
tertiar\ mollusca of Australia He was the chief founder of the 
Roval Society of South Austr ilia, and was in 1893 president of 
the Australian Association tor the Advancement of Science 
He died at Adelaide on the 20th of September 1901 

TATI, a district of British South Africa forming, geographi- 
callv the S W corner of Matabeleland, but attac hed administra- 
tive ly to the Bcchiianaland Protcc torate Area ibout 2500 sq m 
I he railway from Cape lown to Bulawayo crosses the territory 
with a station at Francistown, the principal settlement hranc is- 
town stands 3254 ft above the sea and is 126 m S W of 
Bulawa\o by rail T he town of Tati, on the river of that name, 
IS t 8 m S E of Shashi river railway station 

fati owes Its importance to the presence of gold, first dis- 
covered by the German triveller, Karl Miuch, in 186 j Mining 
began in 1868, but it was not until T89S that work on a large 
scale was undertaken, and it his been frequently interrupted 
since that date Ihe chief mine is the Monarch, situated by 
the railway \ concession to work the gold-mines, .ind for 
other purposes, was obtained in 1887 by Mr S H Edwards 
from Lobengula, the Matabele chief, and the mining rights are 
vested in a company, thereafter formed called the lati Conces- 
sions Company (See Blchuanai AND and Rhodesia) 

TATIAN (2nd cent a d ) Christiin apologist, missionary and 
heretic Such knowledge as wc^ have of his life is derived from 
(i) his own Oraiio ad Graetos (see § 3), (2) Ircnicus, adv 
Haereses,\ 28, 1 , (3) Rhodon, quoted in Eusebius’s Ihst hed 
V 13, I , (4) Clement of Alexandria, Strom 1 i, ir , (5) Euse- 
bius, Chrontcon anno ad 171, (6) Epiphanius, Pananon^ 

1 3,46 Convenient collections of these peussages miy be found 
m F Schwartz’s Tattani Oralio ad Graecos, i(\te und Vnter- 
suchungen, iv i, pp 51-55, and in A Harnack’s GeschtdUe 
der altdirnilichen Litteratiiry 1 pp 485-96 hrom these data 
the following outline ot his life cm be reconstructed lie was 
a Syrian^ ((Um Alex and Fpiphinius) horn in Mesopotamia 
{Or 42) and educated m (xrcck learning, in which he became 
proficient {Or 1 and 42) He was initiated into the Mvsterics, 
though into which is not stated {Or 2()), but after this became 
acquainted with the Old Testament, and was converted to 
Christianity Ho then went to Rome , where he was a hearer of 
Justin, and together with the latter incurred the enmity of a 
certain philosopher Creseens As this fact is mentioned both 
in Justin’s Apology and in Titian’s Oratto ad Graecos, and the 
Apology can be dated with fair security about ad 152 (see 
Justin Martyr), the conversion of Tatian must have been before 
this date After the death of Justin he became a heretic — 
according to Eusebius’s Chromcon m 173 Among his pupils 
were Rhcxlon, and perhaps Apelles (see Victonnus Reat 
schol 44, in hp Hteronymiad 4vitum, cp 124) and Clement of 
Alexandria {Strom 1 i, ii) He made a missionary journey 
to the East and worked in C’Ueia and Pisidia, using the Syrian 
Antioch as the centre of his efforts (Epiphan ) 

According to Epiphanius, latian went to the East after the 
death of Justin (c 165), ind then became heretical, and Eusebius 
states that he was recognized as heretical in 173 Zahn 
{Forschungen zur Geschichie de<; Kanons, 1 ) and most writers 

^ latian d( scribes himself is m ‘ \sbyrian ” and though the 
terms “ \ssvnan ” ind “ Syrian ” arc used very loosely by ancient 
wnters it is probable that he \Nas born E of the Tigris te not in 
Syria as we understand it Epiphanius m another passage, calls 
him an Assyrian 


accept this as in the mam correct , it is generally thought that 
his heresy was recognized in Rome, and it is suggested that 
this was the reason why he returned to the East The state- 
ment in Epiphanius is capable ot being interpreted in this 
sense, and whereas Tatian was always regarded as heretical 
in the West, he seems to have been unsuspected in the East 
Ihis tact, however, does more than support the suggestion that 
Tatian’s heresy was recognized before he left Rome it throws 
some doubt on the theory that after being turned out of the 
Churc h in Rome he worked as i missionary in the East without 
being suspected Harnack {lexle und Untersuchungeny 1 i, 
pp jc)6 If ) once suggested that the missionary work in the East 
belongs to an earlier period, and that latian left Rome and re- 
turned to It between his fiist xmval and the death of Justin 
Martyr But in his C hronologUy 1 pp 284 ff , he has with- 
drawn this, and it is probably too hypothetical , it is, however, 
the only serious effort to deal with the difficulty, which if not 
insoluble IS at least unsolved 

The Heresy of Talian — As m the ease of meist heresies, we have 
only the partisan statements of opponents Everything is 
therefore open to some doubt, but the following points seem 
fairly certain The heresy which Tatian either founded or 
adopted was that of the Eneratites Their mam doctrines 
were the evil nature ot matter, an absolute forbidding of 
marriage abstinence from wine and perhaps from meat It 
wcxulcl also seem that Tatian believed in the existence of aeons, 
one of whom was the Demiurge of the world He denied the 
salvation of Adam It is also stated that in his celebration 
of the Mysteries {t e the Fuchanst) he used only water (see 
Tcitulhan, De Jejun 15 , llippolytus, P/h/c?? , 8, 4, lO and lo, 
18, Jerome xn Amos 11 12 and Iren , Adv Ilaer , 1 28, 111 23) 

— According to Eusebius 1 itnn wrote many books 
led IV 29), of these tlie names of the following hive 
survived — (1) lle/n (mentioned in Or , it,) (^) llepi baLfibvojv 

(mentioned 111 Or 16) (3) A 6 yos tt/k)? toi'5 'hWrjvai , ( l) l\pi)p\ 7 jfxaTMv 

(iipXior (hus v i ^ i — i quot ilion lioiu fvhodon) in alteiiipt to dt il 
with the eontrailictions to In found in tlie Bibl< (^ q) 17 / ns avu 
(t>r]va/xtvovs ra Trpbs Oeov (inentioiKd ill y> is i book winch i iti in 
inleiidcil to write but there is no evidence that he ciiricd his ])lin 
111^0 effect, (6) ilept Toil Kara ror 'LitiTi/pa KaTapriffpoO (C It ni Mtv 
Strom 111 J2 hu) , ( 7 ) The Diatcbsaron ps) a reeensiem of the 
lulme epistles (Lus Ihd led iv 29) s ivs that he w is accused of 
prodimmg a p-crd^pacris of the epistles so is to smooth the grammar 
ind in Jciomt s pref lee to St f’aiil s J^nstle to Titus it is stated 
that he rejected some of the epistles but not that to litns Of 
these books only two— tlu Diati i>i>iiyon and the irpo’i rovs LWi^vas 
arc still evtant 

Ihi Adyos Trpbs tovs {Oratio ad Gratcos) belongs to 

Tati in s ( itholic period lie Jias tin double purpose in \iew of 
e\])osing thf wexkncss of the jiigin view of the universe and of 
commeiuling the Clnistian exydariatiou Foi the foinitr put pose 
he seems to have m ide use of in alieidv existent book jHrhijxs 
the 1 oT} 70 >v <popa ol Ocnon aus of Ciadara i byiian who wrote in 
the time of H idrian lh( siine souice seems to have been used 
by Minunus 1 elix and l(rtiillian and riisebms in his Vtatp 
Evan V 19 (juoles some other Iragim nts of the work of Ot nomaus 
Tht mam ir^^ununt emjdo^ed is in t \po ition ol tlie eonti idie 
tions absurdities and immoralities of C reek mythology A sjHCial 
attack IS made on the dottnne of E ite or Necessity 1 itnn 
insists that man is a free agent that his sms and the eonsequent 
evils in the woild are the result of free choice and that the same 
free clioice can remedy tht evil 

Ills ])Ositivt explan ition of the universe is rather difficult to 
follow lie la\s greit stress on the I ogos iloetrine , nil good is 
to be found in union with the T ogos ill evil is in matter 01 in 
‘spirits ol a maten il nature tlie ongin of evil in the world 
seems to be the choice of the latter rather than of the furmci , and 
redemption consists m the nvtrst process But the choice of evil 
was not made only by man but by angi Is who by their tvil clioicc 
became the demons that is the gods of the heathen world Both 
men and angels will be judged at the end of the world when the 
good will receive again the unmortility which was lost thiough 
sin and the wicked will receive death through punishment with 
immortality {edvarov did rifxujpltiv dBavaaif) Tatian docs not deny 
the stones of the Greek mvthology — indeed he protests against 
any attempt to allegorize it — but he insists that these stones are 
the record of th( dec ds of demons and have no religious value 
The truth of his views he rests rather strangely, on the argument 
that Moses the writer of the Pentateucli lived long Iv fore Homer 
whom he regards as the earliest Greek religious writer and to prove 
this he cpiotes a senes of synchronisms, which were made use of by 
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many subsequent chronnloReis including probably Julius Afncanus 
who in turn was used hy Eusebius 

The omissions in thi Oratw art even more remarkable than its 
statements Ihcrc is at the most not more than in allusion to 
Christ, who is never mentioned by n iriic and though there are 
frequent allusions to the u gaming of life whioh is accomplished by 
union with the Logos there is no reference to the doctrines of the 
incarnation or of tlic atomincnt 

The dale of the writing of the Oratto cannot be fixed more 
accurately than that it was before i6t; and probably about a d i t;o 
On the hypothesis that Tati in remained in Rome until the deith 
of Justin it must have been written there but on intern il evidence 
Harnack thinks probably eorrectly that it was written m Greece 
perhaps in Athens ind P itian m ide at least one journey outside 
Rome before Justin’s death (ef lextt und Unitrsuchun^tn Ic anel 
Gesch d alichr Litt I c) (K L ) 

TATRA MOUNTAINS (Hungarian Tarczal) or the High latra, 
the highest group in the central Carpathiaiib, and the central 
group of the whole Caipathian system They extend betw^een 
the rivers Waag, Arva^ Dunajee and Poprad, and form a sharpl} 
defined and isolated group, rising abruptl} like a gigantic wall 
to an altitude of over 8400 ft in the midst of a high plateau 
situated 2600 ft above sca-lcvel The Tatra i\Iountains extend 
through the Iliingarun counties of Liplo and Szcpcs, and with 
their northern extremities .ilso through the Austrian erownlind 
of Galieia, and have a length of 40 m and a width var\ing 
between 9 and 15 m The mem altitude is between 6000 and 
7500 ft The principal peaks arc — the hianz-Josef or (jtrls 
dorf (Hung (ierlachfalvi-CbHCs 87^7 ft), the highest in the 
Carpathian system, the Lomnitz {Lomniczi-Csucs, 8642 ft), 
the Eistlul {J(^(>volgyi-Cst/(s, 8630 ft), the latraspitze or 
Hohe Visoka (8415 ft ), the Kesmaik (8226 ft ) , the Mcerau- 
genspitze {Tenger<;zeni-C suc<:, 8210 ft), the S(hlagendorl 
\Szaldlt-CbU(S^ 8050 It), and the Kiivan (8190 ft) The 
principal valle>s, which he at an altitude of 2600 to 3250 ft 
above sei-level, and present some of the wildest secner), are — 
the Kohlbaeh Vallc) , the htlka V ilU n, the Vallc\ of Mengsdorf, 
the Javorin i Valley, the Kotlin i V ilU \ , in w hieh is the stakielilc 
cavern of He la, and the Hiclki Villev One of the character- 
istics of the latra are the numerous mountain lakes (112 in 
number), cilUd bv the people “ c>cs of the se i” The laigest 
of them arc the Lake ui Csorba, in the southem part of the 
group which his an area of r^o acres, the Grosser Fischsec 
in the Hiclka Valley , and tin Wielki Staw, with an aiea of 
85 acres, the hugest of the Five Polish Lakes, which lie in 
the Roztoka V die v 

Ihtre are many summer resorts in the latra i\Iountains, the 
most frequented being Fatrafured (German, Sclumcks) three 
small villages situated at an altitude of pejo ft , at the loot of 
the Schlagcnelorf pe ik , md the env iions of the Like of Csorba, 
whieh is exiled the “ Pearl ol the T itra ” 

TATTA, or Fhvto, an tincicnt town of British Tndi i, in the 
Sind province of Bom])a^, 7 m from the right bank ot the 
mam channel of the Tncliis md m Irom a station on the 
North-Weste in railw i\ pop (icjoi) 10,78:^ Tatta was the 
capital of the Samma d> nasty in I ower Sind in the i6th centurv , 
and long eontinucd to be the centre of trade m the (ountrv, 
to which it sometimes gave its name m early European tra\ els 
An English factory was established hcie m 17^8, but with- 
drawn after a few years Iherc are two old mosques, decorated 
with the coloured tiles characteristic of Sind 

TATTERSALL’S, the London horse auction mart, founded 
in 1766 by Richard latte rsall (1724-1 79s), who had been stud 
groom to the second duke of Kingston The first premises 
occupied were near Hyde Park Corner, in what was then the 
outskirts of London Two “Subscription rooms” were it- 
served for members of the Jockey Club and they became the 
rendezvous for sporting and betting men Among the famous 
dispersal sales conducted by “Old Fatt ” were those of the 
duke of Kingston’s stud m 1774 and of the stud of the Prince 
of Wales (afterwards George TV ) m 1786 The prince often 
visited Richard lattersall, and was joint proprietor with him 
of the Morning Post for several \cars He was succeeded by 
his son, Edmund Tattersall (1758-1810), who extended the 
business of the firm to France The third of the dvmasty. 


I Richard lattersall (1785-1859), the eldest of Edmund’s three 
I sons, Ixccame head of the firm at his father’s death He had 
his grandfather’s ability and tact, and was the intimate of the 
I best sporting men of his time Another Richard Tattersall 
(1812-1870), son of the last, then took command of the busi- 
ness His great-grandfather’s 99-\ear lease having expired, he 
moved the business to Knightshndgc Richard was followed 
by his cousin, Edmund lattersall (1816-1898), and he by his 
eldest son, Edmund Somerville lattersall (b 1863) 

A son of the second Richard lattersall, George Tattersall 
(1817-1849), was a well-known sporting artist In 1836 he 
compiled a guide to 1 he Lakes of England illustrated with forty - 
thrc'c charming line drawings, and he showed skill as an architect 
by building the lallersall stud stables at Wilksden His 
experience in this and similar undertakings led him to publisti 
I Sporting Architeclun (1841) In the same year, under the 
'pseudonym “ Wildrakc,” he published Cracks of the Eay^ 

' describing and illustrating sixt\-five race-horses He also con- 
I tnhuted illustrations to the Hunting Reminiscences of ^simrod 
(Charles J Apperley), the Booh of Spoils (1843), and the I\eio 
Sporting Almanack 

TATTNALL, JOSIAH (1795-1871), ^mcncan naval officer, 
was born at Savannah, and was educated in England He 
entered the United States navy in 1812, and was actively 
employed till the beginning of the Civil War He may^ be 
said to have gamed a world-wide reputation b\ his use of the 
phrase “blood is thicker than water” to justify his interven- 
tion on behalf of the British squadron engaged in the operations 
against the P( i!u> F orts Tattnall’s flagship the “ I cn v wan ” had 
grounded shoitlv bctorc, and had lieen helped off by the 
British squadion He was m the Ptiho river when the unsuc- 
cessful attack of the 25th of June 1859 was made Tattnall 
not onlv brought the ‘ foevw in under fire, but lent the aid of 
his boats to land detachments to turn the Chinese defences 
I When the Civil War began he took the side of the Con 
fedcracy He was put in command of its naval forces when 
Franklin Bik hanan resigned after he was wounded in the action 
with the Fc derxl sejuadron in Hampton Rond The C onfederate 
States were nev er abk to form a sea-going squadron and Tattnall 
had no elunce to do more than m.ikt a struggle with insufficient 
resources on its rivers He died on the 9th ot November 1871 
TATTOO, I signal given bv Ive it ol drum and call of bugle 
at nightiall for soldiers to go to cjinrltrs when m garrison or 
I to tents when in the field Ihe earlier word is laptoo or taptenv, 
I and was borrowed Irom Du laptoe , the phr de taptoe slaan, 
I to close the tips, and the parallel Ger /apfenstrcich literallv 
‘ tip-stroke ” { 7 apf a Ixp of a cask) show that it meant 
onginallv a signal that the “taps” or public-houses were 
closed foi the night 

TATTOOING (lahitian, tatii, from /«, mark), the practice of 
decorating the skin, 1)\ cutting or puncturing, with various 
pittfins into which a colouring matter is introduced 'Though 
the woid is I’olynesian, the custom appears to have been almost 
universal but tends to disippear before the spreid of civiliza- 
tion The prohibition to the Jews (Lev xix 28) under the 
Mosaic I.aw to “ print anv marks ” upon themselves is believed 
to have reference to tattooing which is still common in Arabia 
1 he North and South \mcric an Indians the Chinese Japanese, 
Huimcse all tattoo The origin of the custom is disputed It 
was probablv at first for purelv ornamental purposes and with 
the idea of attracting the opposite sex The discovert in the 
caves of Western Europe of hollowed stones which had been 
app irently used for grinding up ochre and other coloured clav s 
is thought evidence that prehistoric man painted himself, and 
tattooing for decorative reasons may easilv date back to the 
cave-dwellers Ihe modem savage paints himself as a protec- 
tion against cold against the bites of insects or the sun’s ravs, 
and most of all to give himself a ferocious appearance m battle, 
as Caesar relates of the ancient Britons Any of these motives 
may have shared in origin iting tattooing Subsequentlv the 
practice assumed religious and social significance, varving 
with the country and according to the age at which it was 
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performed Thus in Polynesia it is begun m or about the 
twdfth year, and becomes thus a mark of puberty, while 
among the Arabs and the Kabvlcs of Algeria infants are tattooed 
b> their mothers for simple ornament or as a means oi recog- 
nizing them Ihe American Indians bore from their initiation 
at pubert) the mark of the personal or tribal toieniy which at 
once represented the religious side of their life, and served the 
practical purpose of enabling them to be kno\\n by friendly 
tribes Among the Australians tattooing served as a mark of 
idoption into the family or tribe, the distmctive emblem or 
koboftg being scarred on the tliighs 

lattooing IS regarded, too, .is a mark of courage A Kaffir 
who has been a successlul warrioi has the privilege of making 
a long incision m his thigh, which is rubbed with cinders until 
suffic lentlv disc oloiired Fisc where tattooing is a sign ot mourn- 
ing, deep and numerous cuts being made on faee, breast and 
limbs Among the 1 ijians and 1 skimos the untattooed were 
regarded as risking their happiness in the luture world Some 
of the most remarkable examples of tattooing arc those to be 
found among the Laos, whose stomachs, thighs, legs and breasts 
are olten completeh covered with fantastic animal figures like 
those on liuddhista monumimts 

The rudest form of tattooing is that practised spcciallv by 
the Australians and some tribes of negroes It ecmsists in 
cutting gashes, arranged in patterns, on the skin and filling 
the wounds with cla) so as to form raised scars Ihis tattooing 
bv scarring as compircd with the more common mode of prick- 
ing is, as a general lule conhneel to the lilac k races Light- 
skinned races tattoo, while dark practise se.irring In Poly 
ncsia the art ot tattooing rcac hed its highest perfection In 
the Marquesas group of islands, for example, the men were 
tattooed all over, e\cn to the fingers and toes and crown of 
the head, and as e ac h operation took from thiee to six months, 
beginning at vinhtv, a man must hive been nearly thirtv before 
his body was completely covered In \ew Zealand the lace 
was the part mcj^t tattooed, and Maori heads so decorated weie 
at one time in much request for Luropcan museums, but they 
irc no longer obtiinihle in the colcmv In Japan where it 
became a high art, tattooing was neither ceremonial or sym- 
bolic il It was in Iicu of clothing, and onlv on those parts ol 
the body usuallv covered in (ivilizcd countries, and in the case 
of those onlv who, like the jinnkish i-men, work hall naked 
Ihe colours used arc bUck, which ajipcars blue, made Irom 
Indian ink, and different tints of red obtained liom einnahir 
Fine sew ing-nec dies eight twelve, twentv or more, fixed together 
in a piece ol wood, are used A clever tattoocr c.an cover the 
stomac h or hick in a clay \s soon as the picture is complete , 
the patient is bathed in hot water The Ainus, on the other 
hand, tattoo onlv the exposed puts of the body, the women, 
unlike the Japanese, being frequentlv pUients The tattooing 
instruments used in Polymcsja consisted of pieces ot sharpened 
bone fastened into a h.inclle, with their edges cut into teeth 
These were dipped into a solution of charcoal and then driven 
into the skin bv smart blows with a mallet During the opera- 
tion, assistants, usually female relatives, drowned the cries of 
the sufferer with songs and the he iting of drums 

Under the influence of civilization tattooing is losing its 
ethnological character, and has become, in Furopc at least, an 
eccentncitv of soldiers and sailors and of manv among the 
lower and often criminal classes of the great cities Among 
eight hundred convicted hreneh soldiers Tacassagne found 
40 per cent tattooed In the British armv till 1879 the letters 
D and B C for Deserter and Bad Character were t.attoocd with 
needles and Indian ii.k , and tattooing has often been used to 
identify cnminals and sl.xv cs 

See Larassagne Lts lutova^cs (Pans 1881), General Rohlcy, 
Moko or Maori Tattooing (i8g6) 

TAUCHNITZ, the name ot a family of German printers and 
publishers Karl Christoph Iraugott Tauchmtz (1761-1836), 
bom at Grosslxardau near Grimma, Saxony, established a print- 
ing business in I eip/ig in 1796 and a publishing house in 1798 
He speeulized on the publuation of die tionarie-^, Bibles and 


stereotyped editions of the Greek and Roman classics Ihe 
business was earned on by his son, Karl Christian Phillipp 
fauehnitz (1798-1884), until 1865, when the husmess was sold 
to 0 Holtze He left large sums to the city of Leipzig for philan- 
thropic purposes Christian Bernhard, Freiherr von lauehmtz 
(1816-1895), founder of the existing firm of Bernhard 
lauehmtz, was the nephew of the first-mentioned His printing 
and publishmg firm was started at Leipzig in 1837 The Library 
of British anci American Authors, so familiar to travellers on the 
continent of Europe, was begun in 1841 In 1908 the collection 
numbered over 4000 volumes In 1868 he began the Collection 
of German Authors, followed m 1886 by the Students* Tauchnilz 
editions In i860 he was ennobled with the title of Freiherr 
(Baron), and in 1877 was made a life member ol the Saxon 
Upper Chamber From 1866 to 1895 he was British Consul- 
General for the kingdom and duehies of Saxony He was 
sueee'cdod in the business by his son, Christian Karl Bernhard, 
Freiherr von Taudmitz 

TAULANTII, in ancient geography, an Illyrian people in the 
neighbourhood of Lpidamnus (Thuc 1 24) I hey were origin- 
ally powerful and independent, under their own kings One of 
these was Glaueias, who fought against Alex^mder the Great, 
and placed Pyrrhus, the infant king of Epirus, whom he hacl 
refused to surrender to Cassander, upon the throne (Plutareh, 
Pyrrhus, 3) Later the Luilantii fell under the sway of the 
kings ot Illyria, and when the Romans were cairymg on war 
against the Illyrian queen, Tcuta, they were unimportant 
TAULER, JOHANN {c 1300-1361), German mystie, was born 
about the year 1300 in Strassburg, and was educated at the 
Dominican convent in th.it city, where Meister Eckh.irt, who 
greatly influenced him, w.is prolessor of theology (i '512-1320) 
in the monastery S( hool Fiom Strassburg he went to the 
Dominican tollcgc ol Cologne, and perhaps to St J.amcs’s 
( ollegc, Pans, ultimately returning to Strassburg In 1 524 
Strassburg with other citus was placed under a papal interdict 
Legend says that laulcr nevertheless continued to perlorm 
religious sei vices lor the pcoi)lc, but though theie may be a 
germ of historical truth in this story, it is probablv due to the 
desire of the 16th-century Rcturmers to enroll the famous 
preadiers of the middle ages among their forcrunncis In 
1338-1339 Taiilcr w.is in Basel, then the headquarters of the 
“ Hi lends of God*’ (sec Mysticism), and was brought into 
intimate relations with the members of that pious mystual 
iellowship Strassburg, however, lemamecl his headcjuartcrs 
The Black Death came to that city in 1348, and it is said 
that, when the city was deserted by all who could leave it, 
fauler nmained at his post, encouraging by sermons and 
personal visitations his terror-stricken fellow -citizens Ills coi 
respondtriee with distinguished members of the Guttesfreundt , 
especially with Margaietha Ebner, and the fame of his preach- 
ing and other work m Strassburg, had made him known 
throughout a wide c irde lie died on the i6th of June 1 361 
The well-known story of lauler’s conversion and discipline 
by “ the Friend of God from the Oberlanel ” (see Nicholas of 
Basel) cannot he regarded as historical Tauler’s sermons arc 
among the nobkst m the German language They arc not so 
emotional as Suso’s, nor so speculative as Fckhart’s, but they 
are intensely praelieal, and touch on all sides the deepei 
problems of the moral and spiritual life 
Tauler s sermons were printed first at Leipzig in 1498 and re 
I)rinted with additions from Fckhart and others it Basel (1S22) 
and at Cologne (1^4^ Ihere is a modern edition by Jnluis 
H imberger (Frinkfort 1864) and R LI Hutton published T nuler’s 
Sermons for Lestivils under the title of The Inner Way Sec 
Dcniflc Das Ditch von gnstlicher Armuth (Strissburg 1877) Carl 
Schmidt Johann I aider von (Hamburg 1841), S Wink 

worth Tauler* s life and Sermons (T ondon, 1857) , R A Vaughan 
Hours with 0 ie Mystics ^rd cd vol 1 np 214-^07, Pregei’s GesiA 
der deulschen Mystik tm MittelaWr vol 111 W K Inge Christian 
Mysticism R M Jones Studies in Mystical Religion (1909) 

TAUNG-GYI, the headquarters of the superintendent and 
political officer, southern Shan States, Burma It is situated 
in q6° 58' E and 20° 47' N , at an altitude of about 5000 ft , in 
a depressed plateau on the crest of the Sintaung hills It is in 
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the state of Yawnghwe, 105 m from Ihazi railway station on the 
Rangoon-Mandalay railway, with which it is connected by a 
cart-road The civil station dates from 1894, when there were 
only a few laungthu huts on the site There were m 1906 
upwards of a thousand houses, many of them substantially 
built of brick Since 1906 the southern Shan States have been 
garrisoned by military police, whose headquarters arc in Taung- 
gyi 1 he station is to a ( onsiderablc extent a commercial depot 
for the country behind, and there are many universal supply 
shops of most nationalities (except British)— Austrian, Chinese 
and Indian The five-day bazaar is the trading place of the 
natives of the country A special quarter contains the tem- 
porary residences of the chiefs when they visit headquarters, 
and there is a school for their sons An orchard for experi- 
mental cultivation has met with considerable success The 
average shade maximum temperature is 84° , the minimum 

TAUNTON, HENRY LABOUCHERE, Baron (1798-1869), 
English politician, came of a French Huguenot family, which, 
on leaving France, settled in Holland His father, Peter 
Caesar Laboucherc, merchant, was a partner in the wealthy 
Amsterdam banking film of Hope & ( omp in) ,1 he went to 
live in England, and married a daughter of Sir Francis Baring 
Henry was his elder son, while a )ounger son, John, w is the 
father of the later well-known Radical member of parliament 
and proprietor of Truth, Henry Laboucherc (b 1831) He w is 
educ ited at Winchester and ( hrist ( hurch, Oxford, and entered 
the House of Commons as a Whig in 1826 From 1830 to ihc^S 
he sat for Taunton, Somerset After filling various minor 
offices, he became president of the Board of trade m 18 ^(>-41 , 
and in 1846 he was chief secretary for Ireland In i847-c;2 
he was again president of the Board of Trade, and from 18^5 
to i8s;8 secretary of state for the colonics In 18^9 he was 
created Baron launton but on his death, on the 13th of ]u\y 
1809, the title became extinct 

TAUNTON, a mtinu ipal and parliamentary borough and 
market town of Somersetshire, England, on the river Tone, 
163 m W by S of London by the Great Western railwa) 
Pop (1901) 21,087 Standing in the beautiful valley of 
Taunton Dene, the town is chiefly built on the south side of 
the river Its three mam streets, broad and regular, converge 
upon a triangular space called the Parade, where there is a 
market cross I he parish (hurch of St Mary Magdalene is 
one of the finest and larg( st Perpendicular churches m h ngland 
Remnants of Norman work are pnsery(d in the chancel arch, 
and of Earl) English work m the north aisles and transepts 
The tower, noti worthy for its union of elaborate omament 
and lightness of effect, exceeds 150 ft in height Ihert are 
double aisles on each side of the nave, and the whole interior 
IS admirable in its harmony of design and colour Little is 
left of an Austin priory established in the reign of Henry I 
by William Giffard, bishop of Winchester, who also built the 
castle, now a museum for prehistoric, Roman and medieval 
antKjuities Taunton castle, though largely rebuilt m 1496, 
embodies the remains of a ver) early fortress, while its walls 
and keep date from the 12th century, its towers and gatehouses 
from the 13th or 14th At the Restoration it was dismantled 
and its moat filled in Among the schools is a grammar school 
founded in 1322 by Richard Fox bishop of Winchester There 
are also public gardens, assembl) rooms, almshouses, a town 
hall, market hall, a hospital founded in 1819 to commemorate 
the jubilee of George III , and a shire hall containing a series 
of marble busts representing, among other Somerset worthies. 
Admiral Blake, John I ockc the philosopher, the Puritan leader 
Pym, Bish(jp Ken, and Speke the African explorer The loc.il 
industries are silk, linen and glove manufactures, iron and brass 
founding, coachbuildmg, cabinetmaking, malting and brewing , 
while Taunton Dene is famous as a rich agricultural district 

^ The Amsterdam Hopes were descended from Htnrv Hope son 
of a Scottish merchant and ) ounger brother of Sir Thomas Hope 
(d 1646), the famous Scottish lord advocate ancestor of the earls 
of Hopetoun (marquess of Linlithgow q v ) Among lus descen- 
dants was Thomas Hope (1770-1831) father of A J B Beresford- 
Hop^ (1820-1887), politician and author 
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The parliamentary borough of 'launton returns one member 
1 he town is governed bv a mayor, six aldermen and eighteen 
councillors Area, 1393 acres 

There was perhaps a Romano-Bntish village near the suburb 
of Holway, and Taunton (1 intun, lantonc, Tauntone) was a 
place of considerable irnportaiKc in Saxon times King Inc 
threw up an earthen eristic here about 700, and a monastcrv 
was founded before 904 'Hu bishops of Winchester owned 
the minor, and obtained the first (barter for their “men of 
Taunton” from King Edward in pop freeing them from all 
roval and county tribute At some tinit before the Domesdav 
Survey launton hid become a borough with verv" considerable 
privileges, governed hv a portreeve appointed bv the bishops 
It did not obtain a charter of incorporation until that of 1627, 
which was renewxd in 1677 Ihe corporation existed until 
1792, when the charter lapsed owing to vacancies in the number 
of the corporate bodv, and Taunton was not reiru orporated 
until 1877 Parliamentarv representation began in 129(1, and 
two members were returned until 1883 A fair on the 7th of 
Jul) was held under a charter of 1236, and there are now two 
fins veaih, on the 17th of June and the 7th of July Ihe 
Saturday market for the sale of corn, cattle and provisions 
dates from before the C onquest 1 hen is also a smaller market on 
Wednesdays The medieval f.urs and markets of launton were 
lelebrated for the sale of woollen cloth called “ launtons ’*mad( 
m the town On th( de( line of the west of England waiollen indus- 
try, silk-weavmg was introdui'ed at the end of the 18th cintur) 

See V tetorta C<)U>it\ >r\ ^^orntrset Toulmen's History of 

launton, edited by James Sa\ igc (nS^o) 

TAUNTON, d cit\ and one of the ccnintv -scats of Bristol 
county, M issai hiisi tts, USA, at the he id of ocean navigation 
on the launton riyer, 17 m above its mouth, about 33 m S of 
Biaston, and about t t m N of hall riyer Pop (1890)23,448, 
(1900) 31,036, of whom 9140 were foreign-bom, 2844 being 
Irish, 2366 French-Canadians, 11^4 English, and 801 Fnglish- 
Canadians , (1910^ U S census) 34,259 T uinton is served 
bv^ the New York, New H ivt n & H irtford railroad (Old Colony^ 
Branch) and b) mteriirban electric railw'avs connecting with 
r ill riyer, New Bedford, Proyidcnee and Boston Jhe 
channel of the Taunton ri\er has been deepened and widened 
bv the Federal govTrnmcnt, and in 1910 vessels of ii ft draft 
could reach the citv at high water (mem range of tide at 
T lunton, 3 4 ft ) Within the corporate limits (af the cit), 
whi(h has a lanil area of t| 23 sq m , there are six villages — 
Hopewell, Bntanniaville, Oakland, Whitt enton, East Taunton 
and the Weir launton Gnin, a rectangular stretch of land 
fringed with loft) elms, the “common ” of the New England 
town, about which is the busintss portion of the modem citv, 
IS I m from the Weir, the port of the city 

Ihe city contains interesting specimens of colonial or early 
19th-century architecture Among the modem public buildings 
arc the handsome gr inite County C ourt House (1895), fac ing the 
Green, the Public Library building (given by Andrew Carnegie), 
the registry building, the county gaol, the citv hall, the post 
office, an old ladies’ iKame, an emergency hospital, the Morton 
Hospital, occupying the fine old residence of Governor Marcus 
Morton, and the \ M C A building I he Bristol Count) Law 
Library and Old Colonv Histone il ^o( let) (incorporated in 
1853 and organized m 1854) possess valuable collections of books, 
and the latter has a collection of portraits and antiquities 
Bristol Academy (1792 , non-sectarian) is a well-known pre- 
paratory S(ho(al, and there is also a commercial school — the 
Bristol County Business College At Norton (pop in 1903, 
2079), direct!) N of launton and formerly within its boundaries, 
IS Wheaton Semin irv (1834) for girls Among social clubs are 
the Wmthrop Club, the Bristol Club, the Taunton Boat Club, 
the Yacht Club, ind the Countrv Club A good wabr-supplv , 
owned bv the citv is obtained from neighbouring lakes and 
ponds, along the shores of whieh are manv summer cottages 
Taunton was one of the first cities in the United States to own 
md operate its own electric lighting plant, which it acquired 
from a private corporation in 1897 Its industrial importance 
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began with the estal)liihment of ironworks in 1656, the plint 
then opened continued in «ictivt operation for about 225 years 
Brick-making and shipbuilding vs ere two of the early industries , 
the latter, formerly ver) important, has now been abandoned 
The manufactures to-da> are extensive and varied The 
aggregate v ilue of the factory product m 1905 was $13,644,586, 
an increase of 18 2 per cent over th it of 1900 Of this amount 
the value of the cotton manufactured was $6,141,598, or ^5 per 
cent of the whole Herring fishtrits give occupation during 
a part of the year to a considerable number of worktis 
launton has a prosperous jolibmg trade, and large shipping 
interests, the coastwise trade being particularly important 
launton was founded in 1638, when the territory was pur- 
chased from Massasoit by settlcis from the Massachusetts Bay 
Colony, and became the frontier town of PI) mouth Colony 
Mylts Standish was engaged on the original survey But there 
had been earlier settlers in the region— at “ Terticutt ’’ 
(Iiticut), which later beeume part of launton The settlement 
at Taunton was at first known as Cohannet, but the present 
name — from Taunton, Somerset England, the home of many 
of the settlers— was soon adopted Ihc town was incorporated 
in 1639 In 1671 it wis the scene of a meeting between Gov 
Thomas Prince and King Philip, at which a treaty was drawn 
up During King Philip’s War, Taunton was a base of opera- 
tions for Plymouth Colony troops under Gov Josiah Winslow 
In 1686 Taunton was one of the towns which refused to comply 
with Sir Edmund Andros s demands for a tax levy Tor some 
veirs Ihomas Corim the pluUnthiopist and founder of the 
London Foundling Hospital, was engaged in the shipbuilding 
mdustrv here In 1774, after the p issagc of the Boston Port 
Bill, the people of launton showed their sympathy for Boston 
by raising on the Green a red flag on which were inscnlied the 
words “Liberty and Union” The leidcr of the pituotic 
party at this time was Robert I real Paine to whose memory a 
bronze statue has been eredecl During Shays’s rebellion the 
launton court house was twice besieged by insurgents who wen 
each time dispcised through the resolute lelion and firmness 
of Gen Dav id Cobb, one of the judges The e \ c nt is commemo- 
rated by a tablet on launton (irten In Berkley, which until 
1735 was a part of Dighton (Taunton South Purchase , separated 
from launton m 1712), is the fimous Dighton Rock, with in- 
scriptions long erronee^usly supposed to have been made bv 
Norse discoverers of America, but now known to be the work 
of Indians launton was chirteied as a city in 1864 In 
1909 a new city^ charter was adopted, under which the mayor 
and nine councilmen (elected at large) were the only citv ejfticers 
elected at any city elcition, candidates for these ejffiees are 
nominated by petition , the may or appoints, subjec t to the 
approval of the ( ouncil, i chief of police and a city solic itor 

See S H Emery Histnrv of launton from its Sitthment to the 
Present Tinic (Symewski NY, 1803),!) II Hurd History of Bristol 
Couji/y (Philadelphia, 1883), Qiiarhr \lilknmal Cilchratwn {iTxnnUm, 
i88q) 

TAUNUS, a wooded mounhiin range of Germany m the 
Prussian province of Hesse-Nassau and the grind-duchy of 
Hesse-Darmstadt It lies between the Rhine and the Main 
on the S and the I>ahn on the N , and stretc hes some 55 m E 
and W Its southern slopes stand 5 to 10 m back from the 
Main, but leave onl\ a verv narrow strip of low ground alongside 
the Rhine, and trom Bingen downwards they overhang it with 
precipitous crags, many of which are crowned with picturesque 
rums It has an average elevation of 1500 ft The loftiest 
peaks occur m the east, where the imposing cluster of Grosser 
Feldberg (2887 ft), Kleiner Teldberg (2714 ft) and Altkonig 
(2618 ft) dominate the Wcttcrau and the valley of the Mam 
Above the Rheingau, or the slopes which stretch down to the 
Rhine between Biebrich and Bingen, the altitude averages 
1500 to 1700 ft The geological core of the system consists of 
primitive argillaceous schists, capped bv quartzite and broken 
through in places bv basalt On the noithcrn side, which sinks 
on the whole genth towards the Lahn, the grevwacke formation 
attains a considerable development The hills arc almost 


everywhere w^ell wooded, the predominant trees being firs and 
beeches The lower slcjpes arc, wherever possible, planted with 
vineyards, orchards and chestnut and almond groves The 
vineyards of the Rheingau are specially famous, and yield 
brands of wine — eg Johannisberger, Steinberger, Rudesheimer, 
\farcobrunner, Hochheimer, Rauenthakr, Assmannshauser, 
and others — which enjoy the highest reputation amongst the 
vintages of Germany The Taunus is also famous for the 
number and efficacy of its mineral springs, which annually 
attrac t thousands of visitors to the celcbratecl spas of Wiesbaden, 
Homburg, Ems, Schlangcnbad, Schwalbach, Soden and 
Nauheim, while the waters of Selters and other springs are 
exported in large quantity The sheltered position and warm 
climite have led also to the establishment of the health resorts 
of Falkenstcin (187 s) and Schmilten, and of tourist centres at 
Konigstein, Cronberg and Obtr Ursel 

AlMV'^e Falkcnstem stand the luins of the ancestral castle of 
Kuno the powtriul irdibishop ol frier ibovc Konigstun are the 
remains of a fortress of like naiiit foimtrly belonging to the 
clt ctors of Mainz ind tksfroved by the Trench in 1706, on 
Mtkonig ire two concentiic lines cif pie Roman fortifications 4^5 7 
and 2()S2 ft in circumference Interest also attaches to the once 
celcbnted ( isteician abbev*^ of Ebcrbacli founded in TiiO, to 
Cltvillc i favourite rLsidencc of the aichbishops of Mainz m the 
I4lh ind I qtli eentunts, ind to the fimily setts of Fppstein 
Katzenclnhogen and Scharfensteni 

The chut histoncal monument of this region is the Saalburg an 
ancient Roman fort serving as i centre of communications along 
the hints or fortified frontier line d»-avvn from Rliini to Mam by 
Domitiin (set Limi s Gi r\f\NUUs) Tin excavations which were 
lx gun in i<Sos have revelled foiii <hlfer< nt encampriie tits th< 
earlust of which pirhips datt s back to the time of the earliest 
Roman eoiie^m -.t The rernmns now visible irc in excellent type 
of the solidly eonslructed perm meat camjis of the middle impenil 
pt nod (il)out \ 1) _()<)) Llibonte n sfontions have l)e(n untler- 
tiken and the minor remains have been housed since 190^. in the 
reconsti u< t< (I pvactoymm 01 lie ultiu irteis A.n elertiie tram con 
nects the Siilburt, with Hombmg (distance 4 m ) 

Toity miles to the west of tin Saalburg tlicic is a nioelcrn national 
monument the colossil iiguie of (lerminia which slnncls on i bold 
spur of the 1 lunus 740 ft ibove the Rlunc Tt was erected m 1883 
to commemorate flic \\ ai of 1870-71 and the k rie itioii of the 
(icrman enijure in the lattei vear The steep ciags of the western ' 
end of file launiis w h< re flic v abut upon the Rhine ire rich m 
the romantic issot lations of the great river Here are the rock 
tsf th( Siren Tuiki or Lorelei the old castles of Stahleck and 
Pfalz wflieh belonged to the Counts Pilitme of the Rhine and 
the quaint medieval towns of ( aub uid St (xoaishaustii Schloss 
Friednchshof nt the foot of the Feldberg and \ltkomg immediately 
north eif Kronbeig was ])Uilt in 1880-07 liy the widow cel empress 
Frederick ind is the place wheic she died m igoi The riilway 
from Fiankfort on Mam to Oberlalmstcin skirts the south and west 
foot of the range that from Trankfort to Cassel the eistern side 
while the line from Wiesbaden and Hoehsl to 1 imburg intersects it 
from south to ncirth 

See T)ic H( ilqiicllcn des launtis (published b\ Giossmann Wies 
baden 1SS7) Sit vers Znr Kcnntni'^ dr’; latitnts (Stuttgart iSgi) 
and the Tawms Cluh*s Guide (4th td Frankfort on-Main I90<;) 
For the Saalburg see L Jacobi J)ns Romcrkastdl Saalburg (2 vols , 
Homburg 1897) , also 1 small guide by the same author (3rd ed 
Hcnmbiirg 1907) 

TAUPO, a township of East Taupo county, New Zealand, in 
the south-west of the Hot Spring district of North Island It 
attrac is many visitors both as a health resort and on account 
of the magnificent scenery and remarkable volcxinic phenomena 
of the surrounding district It lies on the north-cast shore of 
lake laiipo, the largest lake in the island, having an extreme 
length of 26 m ancl a shore-lmc, not counting minor indenta- 
tions, of about 100 m , and lying 1200 ft above sea-lcvel The 
river Waikato, which reaches the west coast not far from 
Manukau Harbour near Auckland, here leaves the lake The 
distric t abounds m geysers, springs, mud volrances and other 
phenomena, some of the waters have petrifying powers, and 
some of the springs are vividly coloured On the road running 
N E to Rotorua (56 m ) are the resorts of Weirikei (7 m ) and 
Atcamuri (31 m) Lake Taupo is finely situited, hills rising 
ov(r 2000 ft immediately from the shores, while the mountains 
of longanro, Ngauruhoc, an active volcano, and Ruapehu, a 
snow-clad peak, back the view to the south and mark the limit 
of the great eokanic line which extends t6o m north-westward 
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to White Island m the Bay of Plenty Ihe upper Waikato 
enters the lake from the south near lokaano, where there is 
another collection of springs, &c The river forms several 
fine falls and rapids below the lake 

TAURELLUS, NICOLAUS (1547-1606), German philosopher 
and theologian, was born at Mompelgard He read theology at 
Tubingen and medicine at Basel, where he lectured on physical 
science He subsequently became professor of medicine at 
Altdorf, where he died in 1606 He attacked the dominant 
Aristoteliamsm of the time, and endeavoured to construct a 
philosophy whuh should harmonize faith and knowledge, and 
bridge over the chasm made by the first Renaissance writers 
who followed Pomponazzi Scholasticism he condemned on 
account of its unc]uestioning submission to Aristotle raurellus 
maintained the necessity of going back to Christianity itself, 
as at once the superstmeture and the justification of philosophy 

His chief works were Vhilnsophtac Trimnphus , Synopsis 

Metaphvsicae Arislotchs (iSQ^>) Rirum letcrmtati (1604) ind 

a treatise written in criticism of C acscdpinns entitled Laesai Alpis 
(IS07) Sec Schmid Schwirzcnbur^ Nicolaus Taunllus (18O0 and 
1861) 

TAURI, the earliest known inhabitants of the mountainous 
south coast of the Crimea (Herodotus iv 103) Nothing is 
certain as to their aflinitics They jirobably represent an old 
population perhaps connected with some Caucasus stock, in 
spite, of the resemblaqce of the name Tauristi they arc not 
likely to be ( elts Ihcy were famous m the aneicnt world 
foi their maiden goddess identified by the Greeks with Artemis 
lauropolos or Iphigeneia, whom the goddess was said to have 
brought to her shrine at the moment when she was to have 
been sacrificed at Aulis Orestes sought his sister, and almcM 
fell a VK tim to the Taurie eusloin of sacrificing to the maiden 
shipwrecked strangers, a real custom which was the ground 
of the whole myth His adventures wcie the subject of plays 
by Buniudes and Goethe 1 cmards the end of the 2nd century 
PC wc find the Tauri dependent allies of the Scythian king 
Seiluius, who from their harbemr of Symbolon Portus or 
Palacium (Balaclava) harassed Chersonese (qi ) I heir later 
history is unknown (F H M ) 

TAURIDA, a government of southern Russia, including the 
peninsula of Crime i and a traet of mainland situated between 
the lower Dnicpei and the eoasts of the Black Sea and the 
Sea of Azov It is bounded bv these two seas on the S , while 
It has on the N the governments of Kherson and Ekaterinosl.iv 
Ihc area is 24,532 sq in , ol which 9704 sq m belong to the 
Crimea The continental part consists of a gentl> undulating 
steppe (from sea-level up to 400 ft in the north-east) of black 
earth, with only a lew patches of saline eku on the shores of 
the Sivash or Putrid Sea, and sand along the lower Dnieper 
The government is drained by the Dnieper, which flows along 
tae frontier for 180 m , and by two minor streams, the Molcxh- 
naya and Bcrda Many small lakes and ponds occur in the 
north, as well as on the Kin burn peninsula, at the mouth of 
the Dnieper, where salt is made There are no forests Ihe 
climate is continental, and resembles that of central Crimea 
and Kherson The population in 1906 was estimated at 
1,634,700 The continental portion, although less mixed than 
that of the peninsula, eonsists of Great and Little Russians, 
who constitute 83 per cent of the whole, Germans (34 per 
cent), Bulgarians (28 per cent), Jews (38 per cent), and 
Armenians The chief occupation of the people is agriculture, 
and every available patch of land has been brought under the 
plough In 1900 no less than 43 per cent of its area was under 
cereal crops ilone The principal crops arc r\c, wheat, oats, 
barley and potatoes Tobacco is also grown, and over 32,000 
acres are under vineyards, while gardens extend to some 15,300 
v res in C rimea T iv e-stock breeding is extensively engaged 
m Salt is the only mineral raised, but the iron industry, and 
especially the manufacture of agricultural machinery (eg at 
Berdyansk), has greatly developed The export trade is con- 
siderable, the chief ports being Sevastopol, Eupatoria, Theo- 
dosia, and Yalta on the Black Sea, and Azov and Berd>ansk 
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on the Sea of Azov The fisheries along the coast are active 
Manufactures are insignificant, but there is a brisk export trade 
in gram, salt, fish, wool and tallow The government is 
divided into eight clistricts, the chief towns of which are bun- 
feropol, capital of the government, Eupatoria and Theodosia, 
in Crimea, and Alcshki, Bcrd>ansk, Melitopol, Berckop and 
Yalta on the continent 

TAURINI, an ancient Ligurian people, although the name 
may be of Celtic origin, who occupied the upper valley of the 
Badus (Bo) in the centre of the modern Bicdmont In 218 b c 
they were attacked by Hannibal, with whose friends the 
Insubres they had a long-standing feud, and their chief town 
(faurasia) was captured after a three da) s’ siege (Bol)bius 111 
60, 8) As a people the) are rarely mentioned in history It 
IS not known when the) definitely became subject to the 
Romans, nor when the colony of (Julia) Augusta launnorum 
(lorino, Turin) was founded m their territory (probabl) by 
Augustus after the battle of Actiiim) Both Livy (v 34) and 
Strabo (iv p 209) speak of the countrv of the Taurini as includ- 
ing one of the passes of the Alps, which points to a wider use 
of the name in earlier times 

Sec H Nissen Itali^che Landtshunde 11 (1Q02) p 16^ and 
ancient lutlionties quoted in V Holder Altceltischer Sprachschatz, 
11 (1004) 

TAUROBOLIUM, the sacrifice of a bull, usually in con- 
nexion with the worship of the Great Mother of the Gods, 
though not limited to it Ol oriental origin, its first known 
performance in Ital) oc( urred in a d 134, at Butt oh, in honour 
of Venus Caelestis Prudcntius describes it m Peristephanon 
(x 1066 ff ) the prust of the Mother, clad in a toga worn 
nnctu GahtnOf with golden crown and fillets on his head, takes 
his place in a trench covered by a platform of planks pierced 
with fine holes, on which a bull magnificent with flowers and 
gold, is slam The blood rams through the platform on to 
the priest below, who rcccucs it on his face, and even on his 
tongue and jialate, and after the baptism presents himself 
before his fellow -worshippers purified and regenerated, and 
receiv c$ their salutations and rc\ crcnce 

The tauroboliimi in the 2nd and 3rd centuries was usually 
perlormcd as a measure for the welfare of the Emperor, Empire, 
or eommunit) its date frcquentl) being the 24th of March, 
the Dies Sangmms of the annual festival ol the Great Mother 
and Attis In the late 3rd and the 4th centuries its usual 
motive was the purification or regeneration of an indiNidual, 
who was spoken of as rniatus in aeternuw, reborn for eternit), 
in consequence of the ccremonv (Corp hne Lat \i 5 10-5 12) 
When its efficacv was not eternal, its effect was considered to 
endure for twent) >ears It was also performed as the ful- 
filment of a vow, or b) command of the goddess herself, and 
the privilege was limited to no st^x nor class The place of 
its performance at Rome was near the site of St Bctcr’s, m 
the exciivations of which several altars and inscriptions com- 
memorative of tauroboha were discovered 

The taurobolium was proliabl) a sacred drama svmbolizing 
the relations of the Mother and Attis (qv) Ihe deseent of 
the priest into the sacrificial foss svmbolizecl the death of Attis, 
the withering of the vegetation of Mother Earth , his bath of 
blood and emergence the rcstoi cation of Attis, the rebirth of 
vegetation The reremonv mav be the spiritualized descent 
of the primitive orient il practice of drinking or being baptized 
in the blood of an animal, based upon a belief that the strength 
of brute creation could be ac tjuired by consumption of its sub- 
stance or contact with its blood In spite of the phrase renatus 
in aeternum, there is no reason to suppose that the ceremony 
was m an) way borrowed from Chnstianitv 

See Esperandicu Inscriptions dt Lectoun (i8q2) pp Q4 fl , 
Zippcl ristschrift zum Doctor jubilacum Ludwig Fncdlandcr 1895, 
p 489 f Sho^^ermln Du Great Motlur of the Gods Bulletin of 
the Universitv of It No 4^ pp 2S0-84. (Madison 1901), 

Hcpding Attis ^eine Mvthin und *^iin Knit (Giessen IQO^) pp 
16S it 201 Cumont Le Taurobolt ct le Cultt de Bellone Revue 
d histoire et lie litteratuie religieiists vi No 2 1901 (G bN ) 
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TAURUS (“ the Bull ”), in astronomy, the second sign of 
the zodiac {qv)^ denoted !>> the symbol It is also a con- 
stellation of very great antiquit), the Pleiades and ll\ades, 
two star clusters, being possibly rcltrred to in the Old lesta- 
ment , Aldebiran, a star, is mentioned by Hesiod and Homer 
Ptolemy latdogucd 44 stars, lycho Brahe 43, Ilcvelius 51 
The Greeks fihltd this constellation to be the bull whuh bore 
Europa across the seas to Crete, and ^^as iftcrwards raised to 
the heuens bv Jupiter a Tauri, or Aldebaran, is a brilliant 
star of a reddish colour and magnitude i 2 , this star is the 
prini ipal object of the group named the H\ades, named alter 
the seven daughters ot Atlas and Aethra — Ambrosia, Coronis 
Eudora, Pa:>ithoe, Plexans, P\ tho and Pyeho^ fabled b\ the 
Greeks to have been transformed into stars by Jupiter for 
bewailing the death of their brother IH as Another star group 
in this constellation is the Pleiades A Tauri is an “ Algol ” 
\anable, varMng in magnitude Irom 34 to 42 Nebula M i 
7 aurt IS a tamous “crab” nebula, so named b} Lord Rossc 
from Its I lawlike protuberances , it is the hrst of the series of 
nebula on the enumeration of Messier 

TAUSEN, HANS (1494-1561) the protagonist of the Danish 
Reformation, was born at Birkende in Funen in 1494 Iht 
quick-witted peasant lad ran awa\ from the plough at an early 
age hn illy settling down as a friar in the Johannitc cloister of 
Antvorskov near Slagelse After studying at Rostoik and 
teaching there for a time and also at Copenhagen, he was again 
sent abroad by his prior, visiting, among other places, the 
newl) founded univtrsit) of Ltvden and making the acquaint- 
ann of the Dutch humanists He vvis already a good linguist 
undersUnding both Latin and Hebrew Subsequent!) h( 
translated the books of AIoscs from th( original In Afav 1523 
Idusen went to Wittenberg, where he studied for a )ear and a 
half, when he was recalled to Antvorskov In conscejuenee of 
his professed attachment to thi doctrines of T other he was 
first imprisoned in the dungeons of Antvorskov and thence 
transferred, m the spring of 1525, to the Gre\ kiiirs’ cloister 
at Viborg in futland, where he preached from his prison to the 
people assembled outside, till his prior, whom he won over to 
his view^s, permitted him to use the pulpit of the priory church 
At Viborg the seed sown by Fausen fell upon good soil Several 
>oung men m the town had studied at Wittenberg, and the 
burghers, in their Lutheran zeal, had already expelled their 
youthful Bishop Jorgen hriis Tausen’s preaching was so 
revolutionary that he no longer felt safe among the Franciscans, 
so he boldly discarded his monastic habit and placed himself 
under the protection of the burgesses of Viborg At first he 
preached in the parish ihurch of St John, but this soon growing 
too small for him he addressed the people in the market-place 
from the church tower When the Franciscans refused to 
allow him to preach in their large chun h, the mob broke in by 
force A compromise was at last arranged, whereby the fnars 
were to preach m the forenoon and Fausen in the afternoon 
The bishop, very naturally averse to these high-handed pro- 
ceedings, sent armed men to the church to arrest lausen, but 
the burghers, who had brought their weapons with them, drove 
back “ the bishop’s swains ” In October 1526 King Frederick I , 
during his visit to Aalborg, took Hans Tausen under his pro- 
tection, appointed him one of his chaplains, and charged him to 
continue for a time “ to preach the holy Gospel ” to the citizens 
of Viborg, who were to be responsible for his safety, thus identify- 
ing himself with the new doctrines in direct contravention of 
the plain letter of his coronation oath Tausen found a diligent 
fellow-worker m Jorgtn Viberg, better known as Sadohn, whose 
sister, Dorothea, he married, to the great scandal of the Catholics 
He was indeed the first Danish priest who took unto himself a 
wife He was also the first of the rt formers who used Danish 
instead of I^tin in the church services, the Even song he 
introduced at Viborg being of great beauty Tausen was cer- 
tainly the most practically gifted of all the new native teachers 
But he was stronger as a preacher and an agitator than as a 
wnter, tho pamphlets which he now issued from the press of 
his colleague the ex-priest Hans Vingaard, who settled down 


at Viborg as a printer being little more than adaptations of 
Luther’s opuscula He continued to preach in the Grey P nars’ 
church, while Sadohn, whom he had ‘‘ consecrated ” a priest 
olFiciated at the chunh of the Dominicans, who had alrtadv 
lied from the town The stouter-hearted Franciscans only 
vieldtd to violence persistcntlv applied by the soldurs whom 
their opponents quartered upon them In 1529 lausen’s 
“ mission ” at Viborg came to an end King Frederick now 
recommended him to Copenhagen to preach heresy at the 
church of St Nicholas, hut here he found an able and intrepid 
(ipponenl m Bishop Ronne Serious disturbances lhereupc:)n 
ensued , and the Protestants, getting the worst of the argu- 
ment, silencc'd their gainsay^rs by insulting the bishops and 
priests in the streets and profaning and devastating the 
Catholic; churches \ Ilertedag, or Assembly of Nobles, was 
held It (openhagen on the 2ncl of Julv 1530, ostensibly to 
mediate between the two eontlieting confessions, hut the king, 
from polic>, and the nobilitv, frtjm covetousness of the estates 
of the prelates, made no attempt to prevent the excesses of 
the Protestant rabble, openlv encouraged by 'lausen On the 
other hand, the preachers failed to cjhtain the repeal of the 
0(1( rise recess of 1527 which had subjec^ted them to the spiritual 
junschcticm of the prelates On the death of King Fredciick, 
fausen, at the instance of Ronne, was, at the Ilerredag of 1533, 
convieted of hi isphemy and cemdemned to expulsion from the 
diocese of Sjaelland, whereupon the mob rose in arms against 
the bishop, who would have been murdered but for the 
foiirageous intervention of lausen, who conducted him home 
m safety I he noble-mmded Ronne thereupon, from gratitude, 
permitted Fausen to preach in all his c hurehes on condition 
that he moderated his tone On the final triumph of the Re- 
formation lausen was .ippointed bishop of Riht (1342), an office 
lu held with great zeal and hdelitv for twenty tears 

Sot Suhr Tati^t US / ti>mt {Kiho TS3O) Danmarks Rigi s llistoru 
vol 111 (Copenhagen iSq7-i()o^) (R N B ) 

TAUSSIG, FRANK WILLIAM (185c)- ), American econo- 

mist, was horn at St I oins, Missomi, on the 28th of December 
1839 lie was educated in his native city and at Harvard 
University, where he licc imc professor of political economy 
in 1892 He has made .1 particular study of finance, and has 
written Tariff fli^fory of the United States (1888), The Silver 
Sttuahon ir¥ihe United States (i8ej2) , II age<: and Capital (1896) 
He was for some time editor of the American Quarterly Journal 
of Economics 

TAUTPHOEUS, JEMIMA, Baroness von (1^07-1893), 
British novelist, was bom at Seaview, Co Donegal, on the 23rd 
of October 1807, her maiden name being Montgomerys In 
1838 she married the Baron von Tautphoeus of Marquartstein 
(1805-1885), chamberlain to the king of Bavaria, and in 
Bavan i she passed most of the rest of her life She was the 
author of several novels, written in English, describing South 
German life, minrers and history The Initiah (1850), Quits 
(1857), and 4 t Odds (1863) are the best known of these She 
died on the 12th of Ncivember 1893 

TAVASTEHUS, a prewmee of Finland, bounded by the 
provinces of Nyland, Viborg, Vasa and St Michel Pop (1904) 
317,326 The province is largely unproductive, much of the 
surface being composed of hills and lakes, but in favourable 
districts agnculture is successfully pursued, and there is a 
school of agriculture and an institute of forestry 

TAVERN, the old name for an inn, a public house where 
liquor is sold and food is supplied to travellers It is, however, 
now usually applied to a small ale-house where liquor only is 
supplied Fhc word comes through Fr from Lat taberna, a 
booth, shop inn It is usually connected with the root seen 
m “ tabula ” board, whence Eng table,” and thus meant 
originally a hut or booth made of planks or boards of wood 

TAVERNIER, JEAN BAPTISTE (1605-1689), French 
traveller and pioneer of trade with India, was horn in 1605 
at Pans, where his father Gabriel and uncle Melchior, Pro- 
testants from Antwerp, pursued the profession of goographers 
and engravers The conversations he heard in his father’s 
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house inspired Tavernier with an earlv desire to travel, and in 
his sixteenth year he had already visited England, the Low 
Countries and Germany, and seen something of war with the 
imperialist Colonel Hcin'> Brenner, whom he met at Nuremberg 
Four and a half years in the household ol Brenner’s unele, the 
viceroy of Hungary (1624.-29), and a briefer connexion in 1629 
with the duke of Rethcl and his father the duke of Ntvers, 
prince of Mantua, gave him the habit of courts, which was 
invaluable to him in later yea^s , and at the defence of Mantua 
m 1629, and m Germany in the following >ear with Colonel 
Walter Butler (afterwards notorious through the death ol 
Wallenstein), he gained some military experience When he 
left Butler to view the diet of Ratisbon m 1630, he had seen 
Italy, Switzerland, Germany Poland and Hungary, as veil as 
hraiKL, England and the Low Countries, and spoke the prin- 
cipal languages of these countries He was now eager to visit 
the East , and at Ratisbon he found the opportunity to join 
two Ficnch fathers, M dt Chapes and M de St Liebau, w'ho 
had received a mission to the Levant In their company he 
reached Constantinople earlv in 1631, where he spent eleven 
months, and then proceeded by Inkar, Frzerum and Erivan 
to Persia His farthest point in this first journey w'as Ispahan , 
he returned by Bagdad, Aleppo, Alexandretta, Alalta and Italv, 
and was again in Pans in 16^3 Of the next five vears of his 
life nothing is known with certaintv, but it wis probabh during 
this period that he became controller of the household ol the 
duke of Oilcans In September 1638 he began a second journey 
(16^8-4'?) by Aleppo to Persia, and thence to India as lar is 
Agra anci Golconda His visit to the court of the Great Mogul 
and to the diamond mines was connected with the plans realized 
more fullv in his later voyages, in which Tavernier travelled as 
merchant of the highest rank, trading in costh jewels and 
other precious wares, and finding his chief customers among 
the greatest princes of the East Ihe second journey was 
followed by fejur others In his third (i643-4c^) he went as 
far as Java and returned bv the Cape but his relations with 
the Dutch proved not wholly satisfactory, and a long lawsuit 
on Ills return yielded but imperfect redress In his last three 
lourntys (1651-55, 16^7-62, 1664-68) he did not proceed beyond 
India The details of these voyages are often obseurc , but 
they completed an extraordinary knowledge of the routes of 
overland Eastern trade, and brought the now famous merchant 
into (lose and friendly communication with the greatest Oriental 
potentates They also secured foi him a large fortune and 
great reputation at home He was presented to Louis XTV 
“ in whose service he had travelled sixl\ thousand leagues by 
land,” received letters of nobility (on the i6th of February 
i66(i), and in the following v^ear purchased the baronx of 
Aubonnt , near Geneva In 1662 he had married Madeleine 
Goissc, daughter of a Parisian jewellei 

Thus settled in ease and affluence, Tavernier occupied him- 
self, as it would seem at the desire of the king in publishing 
the account of his journt\s He had neither the equipment 
nor the tasle^ of a scientific' traveller, but in all that referred 
to commerce his knowledge v'^as vast and could not fail to be 
of much public service He set to work therefore with the aid 
of Samuel Chappuzeau, a French Protestant litterateur, and 
produced a hiouvelle Relation de Vlnttneur du Strati du Grand 
Seigneur (4to, Pans, 1675), on two visits to Constanti- 

nople in his first and sixth journevs This was followed by 
Le Six Vova^^es de J B Tavernier (2 vols 4to, Pans, 1676) 
and by a supplementary Rauetl de PIui>ieurs Relations (4to 
Paris, 1670), in which he was assisted bv a certain La Cbapelle 
This last ( on tains an account ol japan gathered from merchants 
ind other-, ind one of Fongking, derived from the observations 
of his brother Daniel, who had shared his second vovage and 
settled at B itavia , it contained also a violent attack on the 
agents of the Dutch Fast India Companv, at whose hands 
Tavernier had sulfered more than one wrong This attack 
was elaborately answered in Dutc'h b\ H van Quellenburgh 
(I indtacr Batavicce, Amst , 1684), but made more noise 
because Arnauld drew from it some material unfavouiable to 
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Protestantism for his A pologte pour les C aiholiques (1681), and so 
brought on the triveller a ferocious onslaught in Jurieu’s T sprit 
de M Arnauld (1684) Tavernier made no reply to Jurieu , he 
was in fact engaged in weightier matters, for in 1684 he travelled 
to Berlin at the invitation of the Great Elector, who commis- 
sioned him to organize an Eastern trading company— *1 project 
never realized Ihe closing years of Tavernier’s life are obscure , 
the time was not favourable for a Protestant, and it has even 
been supposed that he passed some time m the Bastille What 
IS certain is that he left Pans for Switzerland in 1687, that in 
1689 he passed through Copenhagen on his way to Persia 
through Muse uv y , and that in the same vear he died at Moscow 
It appears that he had still business relations in the East, and 
that the neglect of these by his nephew to wTiom the}' were 
intrusted, had detc’-maied the indefatigable old man to a fresh 
journc y 

I ivtrnuTs travcLs though often reprinted ami translated have 
two defects the author lucs other nun’s inatenal vsithout dis 
tiiiRiiishinK It from his own observations and the nanative is 
much confused bv his plm c>f often deserting the chronoloj^ical 
oKlcr and giving instead not s from vinous journeys ibout certain 
routes I ht latter defect it is true wliile it embarrasses the bio 
grapher is haidly blemish in view of the object of the writer 
who sought mainly to furnish a guuh to other merchants A cartful 
attempt to disentangle the thread of i life still in many parts obscure 
has been made by Cliarles Joret, Jcun Baptiste Tavernier d'apris des 
DoLun ents hoKviaiix 8v o Pans 1886 vthcre the literature of the 
subject is full\ given 

Sec also an 1 nglish translation of Tavernier's account of his 
travels so far as relatinf^ to India by \ Ball 2 voE (1889) 

TAVIRA a seaport of southern Portugal, in the district of 
Faro (lormerly the province of Algarve), at the mouth of the 
river Scca 21 m EN E of Faro Pop (1900) 12,175 
liaHiour is protected by two forts, and the public buildmgs 
include a Moorish citidel a Renaissance church and a ruined 
nunnery^ founded bv King Emanuel (i 495-1 521) lavira has 
saidine and tunnv" fisheries, and c arrics on a c onsiderablc coasting 
trade Excellent fruit is grown in the ncighbourhooel 

TAVISTOCK, a market town in the Tavistock parliamentary 
division of Devonshire England, in the vallev of the Tavy, on 
the western border of Dxrlmoor, i(A m N of Plymouth, on 
the (jreat Mestem and the London and South Western railways 
Pop ol urban district (1901), 4728 Ihere arc some remains 
(including a portion in the square now used as a public library 
established in 1799) of the magnificent abbey of St Mary and 
St Rumon, founded in 961 bv Orgar, earl of Devon After 
destruction bv the Danes in 997 it was restored, and among 
its famous abbots were I\fing, friend of Canute, and Aldred, 
who crowned Harold II and \\illiam, and died archbishop of 
\ork The abbey church was rebuilt in 1285, and the greater 
part of the abbey in 1457-58 The church of St Eustachius 
dates from i^iS, and possesses a lofty tower supported on four 
open arches Within ire monuments to the Glanvillc and 
Bourchier families, besides some good stained glass, one window 
being the work of W illiam Morns Kellv College, near the 
town Was founded bv Admiral Benedictus Marwood Kelly, 
and opened in 1877 for the education of his descendants and 
the orphan sons of naval offleers Mines of copper, manganese 
lead, silver and tin are in the neighbourhood, and the town 
possesses a considerable trade in rattle and com, and industries 
in brewing and iron-founding The mining mdustrv generally 
has declined, but there is a trade in arsenic, extracted from 
the copper ore 

The t irlv history of Tavistock (Tavistoke) centres round the 
abbe' of St Rumon Both town and ibbev were sacked by 
the Danes m 1)97 but were shortly afterwards rebuilt, and the 
lattci at the tune of the Conquest ranked as the wealthiest 
house m Devon, including the hundred and manor of Tavistock 
among its posseshions Tavistock was governed from before 
the Conquest bv a portreeve, who in the 1 4th eentury w'as 
assisted bv a select council of burgesses, styled m 1660 “the 
Alasters of the Toune and Parish of Pav.stock ” It returned 
two members to parliament as a borough from 1295 de- 
prived of one membei bv the act of 1867 ind finallv disfranchised 

wvi 
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by that of 1885, but no ch irtcr of corporation was granted until 
1683, ^\hen Charles II instituted a governing body of a mayor, 
twelve aldermen and twelve assistants , with a recorder, deputy 
recorder, common clerk and two sergeants-at-mace A market 
on Friday and a three da\s’ fair at the feast of St Rumon were 
granted by Henr^ I to the monks of Tavistodv , and in 1552 
two fairs on April 23 and November 28 were granted by 
Edward VI to the earl of Bedford, then lord of the manor In 
the 17th centurv great quantities of doth were sold at the 
Friday market, and four fairs were held at the feasts of 
St Michael, the Epiphany, St Mark, and the Decollation of 
St John the Baptist The ch.irter of Charles II instituted a 
Tuesday market and fairs on the Thursdav after Whitsunda} 
and at the feast of St Swithin In 1822 the old fairs were 
abolished m favour ol si\ fairs on the second \Vednesda}s in 
May, July, September, October, November and Deeembei 
The Friday market is still held lavisloek was one of the four 
stannary towns appointed b) ehirter of Edward I, at whith 
tin was stamped and weighed, and monthlv eourts were held 
for the regulation of mining allairs it was also the site of 
one of the earliest printing-presses, and copies of the stannary 
laws and of a translation of Boethius issued from the lavistock 
press in the reign of Ilenrv VIII are preserved in Exeter College 
librar) The decay of the woollen industry at Tavistock was 
attnbuted by the inhabitants in 1641 to the dread of the Turks 
at sea and of popish plots at home 1 he trade is now^ extinc t 
The eopper-mining industrv has much declined The Royalist 
troops were quartered here in 1643 after the defCiit of the 
Parliamentary forces at Bradock Down 

See Vtctona CounU History, Devonshire A J Kempc Notices 
of Tavistock and its lhhi\ (I ondon iS^c)) R N Worth Calendar 
of Tavistock Parish Rt cords (Pl> mouth 1S87) 

TAVOY, a town and district in the Tenassenm division of 
Lower Burma The town is on the left bank of the river of 
the same name, 30 m from the sea Pop (1901) 22371 It 
carries on a considerable coasting trade with other ports of 
Burma, and with the Straits Settlements The chief industry 
is silk-w caving, but there are also rice and timber mills 

The district has an area of 5308 sq m It lies between Siam 
and the Ba} of Bengal, enclosed b) mountains on three sides, 
VIZ , the mam chain of the Bilauktaung on the east, rising in 
places to 5000 feet, whieh, with its dcnsclv wooded spurs, forms 
an almost impassable barrier between British and Siamese 
territorv , the Nwahlabo m the centre, which takes its name 
from Its loftiest peak (5000 ft ) , and a third range, under the 
name of I’hinmaw% between the Nwahlabo and the sea-coast 
The chief rivers are the Tenassenm and lavoy, the former 
being formed b) the junction of two streams which unite near 
Met ta , for the greater part of its course it is dangerous to 
navigation Ihe lavoy is navigtble for vessels of my burden 
It IS interspersed with many islands, and with its numerous 
smaller tributaries affords eas} and rapid communication 
Tile climate is on the whole pleasant The annual rainfall 
averages 228 inches Pop (1901) 109979, showing an increase 
of 16 per cent in the decade The staple crop is rice Forests 
cover an area of nearly 5000 sq m , of which 960 sq m are 
“ reserved ” 

Tavoy, with the rest of Tenassenm, was handed over to the 
British at the end of the first Burmese war in 1824 A revolt 
broke out in 1829, headed by the former governor, which was 
at once quelled, and since then the distnct has remained un- 
disturbed 

TAWDRY, an adjective used to characterize cheap finery, 
and especially things which imitate in a cheap wa> that which 
is rich or costly, or adornments of which the freshness and 
elegance have worn off The word is first used m combination 
m the phrase “ tawdry lace,’' a shortened form or corruption 
of St Audrey’s or St Awdrey’s lace St Audrey was St 
Etheldrcda, who founded Ely cathedral, and it is generally 
accepted that tawdry-laces or tawdries were necklaces bought 
at St Audrey’s Fair on the 17th of October Nares {Glossary 
to the Works of English Authors, 1859) gives as an alternative 


the story that the saint died of a swelling in the throat, which 
she took as a judgment for having worn fine necklaces in her 
youth 

TAXATION (from “ tax,” derived, through the French, from 
Lat taxare, to appraise, which again is connected with the same 
root as tangin, to touch), that part of the revenue of a state 
which IS obtained by compulsory dues and charges upon its 
subjects Ihc state may have revenue from property of its 
own In past times one of the principal sources of the revenue 
of the sovereign was in fact property of some sort, of which 
the crown lands in Great Britain, still administered by the 
government, are a remnant In other countries, even at the 
present time, there is a large public domain yielding revenue 
Local authorities also largely own property from which a re- 
venue IS obtained But as a rule, and in spite of what has often 
been the practice in the past, and of exceptions which may still 
exist in some countries, a government obtains the money re- 
quired for Its expenses b) means of taxation Some of the 
apparent exceptions, moreover, appear to be only exceptions 
in name It is eontended, for instance, that the revenue from 
land obtained hv the government jf India is in reality of the 
nature of a land rent a sptiies of property owned by the 
geivernment But the fact of a gfivernment levying so general 
a charge may be held ipso facto to convert the charge into a 
tax, having mueh the same economie effects and consequences 
as a tax VVdien, moreover, a state reeeivts a revenue from 
propc rty, some of the economic conseejuenets may be the same 
as if it received the money by means of a tax In both cases 
there is absorption and administration by the state of so much 
of the income of the community, and it may be a question 
whether the private ownership of the property would not be 
more expedient both fc^r the state and its subjects than stite 
ownership is, in spite of the apparent advantage to all eemeerntd 
in the state getting so much of its income without the com- 
pulsion of a tax 

The Different Kinds of Taxes - In the economic development 
of states taxes have come to be grouped in different wa}S, 
according to vaiiations in the method of levying them or the 
means of enforcing compulsion or other differences One of 
the most usual divisions is into direct and indirect tixes taxes 
are distinguished as direct, because they are charged directly 
upon the t^x-payer from whose income they are supposed to 
be taken Indirect taxes are those where it is recognized freim 
the beginning that the individual who pays in the first instance 
usuall) passes on the charge to some one else, who may again 
pass it on until it finall) reaches the subject who bears the 
burden The income tax, a direct charge upon all incomes above 
a certain limit, is the principal type in the United Kingdom 
of a direct tax In Frinre there is a group of taxes known by 
that name— a land tax, a personal and furniture tax, a door 
and window tax, and a trade licence tax In the United States 
there are mainly assessments of the capital value of property, 
alwavs for state and local purposes only, and not for the 
central government Among the indirect tixcs the most 
important are excise and customs duties upon articles of general 
consumption, the principal articles almost everywhere being 
spirits, beer and tobacco Sugar, tea, coffee and cocoa are 
also among the articles commonly selected In essential 
character there is no difference between excise and customs 
duties, except that excise duties arc levied upon articles of home 
production, and customs upon articles imported from abroad, 
or brought into one part of a country or empire from another 
part , but ex( ise duties on the whole arc considered more likely 
to interfere with trade, in consequence of the necessity of super- 
vising the production of the articles affected Next in import- 
ance to excise and customs we have duties levied b) means of 
stamps upon documents or bv charges at the time of registering 
deeds to which registr.Uion is necessary for the puqmse 
of being valid The charge in one case upon the article at a 
certain stage of its production, and in the other upon a trans- 
action, is supposed to be passed on by the first payer to others 
With these have been usually classed in the United Kingdom 
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certain licence taxes upon traders, although such licences England there has been mucii comparison of the amounts yielded 
in France are reckoned direct taxes at different times by direct and indirect taxes rcspcctivel) 

Ihis division into direct and indirect is, however, far from Other general classifications of taxes have also been attempted, 
logical lo take first the direct taxes Ihc income tax itscli as, for mstance, taxes upon real property, and taxes upon 
IS not, in all cases, really paid to the state directly by the person personal property, and so on Classification is indeed only 
out of whose income it comes It is paid, in the hrst instance, too easy Applying a characteristic common to some taxes, 
in the case of 1 ind or houses, by the occupier, and where the wc can make a group of them, and set them against a group 
occupier is a tenant it is recovered by him from the owner In of all the other taxes lumped together Such classifications 
the case of joint-stock companies the company pays the state, are, however, unmstrui tive, and it has been found practically 
and deducts the amount from the individual owners of stocks necessary in linancial writing to take the principal taxes b> 
and shares out of whose incomes the amount ( omes The name, or by such a general grouping as that of import or stamp 
ultimate payer in these eases is no doubt reached without duties, and then deseribe their nature, characteristics and 
delay or many steps, but the preicess is not e^uitc direct It is incidence In this wa) each country has a grouping of its 
the same with rates A householder is assessed as oceupur, own, though there is a common likeness, and the experience 
but he may be “compounded for,” and really know nothing and practice of one country assist the financial study of another 
of the payment, though it IS supposed to come ejut of his iiiLonu As Adam Smith remarks, tnere is nothing m which govem- 
In the case, again, of i long-cstablishid land tax or rale m iny ments have been so ready to learn of one another as m the 
questions may arise as to whether the person who is con^iekrcel matter of new taxes 

to bear the burden in the hrst instance reallv bears it in the end Dtsiriptiom of Ta\e<i — hollowing the practice of authors on 
It IS contended by some that the tax becomes ill the natuicofa finance, we may give a short account of the prmcipal taxes 
rent-charge upon the piopcrty affected, and that the state m the United Kingdom, with reicrerues in passing to points 
really acts as landowner in levying the charge just as it does m of comparison or contrast with the taxes of other countries 
receiving the rent of crcjvvn lands and with similar economic Sec, however, also the article on Enolisii Iinancl 
incidents and const cjuenc es Ihus the direct taxes so called The meome tax (<j 7 f) lor many years has been the most 
may frequently be no more direct than any others piomincnt, and latterh it has been the most productive, single 

As regards indirect bixes, again, theic appear to be some tax Its technical name is the property and income tax, but 

cases at least where it is by no means certain that the chaige it is essentially a charge upon all mcomes or profits, whether 

IS passed on, stamp duties, lor instance, cspceiallv where arising fioin properly, or from the remuneration of personal 
moderate in amount, may have the ettcct of diminishing pro services, or from annuities, income being applied with the 
ianio the profits in business of the jnrson paying them, or the widest pcjssible meaning As onginall) instituted in April 1798, 
income which he enjoys Where the\ are heav \ , as, lor instance, during the great war w ith France, under the name of a “ tripli- 
with the I reneh registration duties on the transfei of property , cate assessment,” it was rather a consolidation of various 
there appears to be little doubt that the) constitute a dedue- assessed taxes levied upon the luxuries of the rich and upon 

tion from the price which a seller receives, and thus they are property, than a wholh new tax In December of the same 

diicct enough Sometimes also, when a charge upon a corn- ycai this impost was repealed, and a true income tax of 10 per 
modity IS not of such a figure as to be easily div isiblc among the cent est iblished on all incomes over £60, with abatements 
ordinary units of retail consumption, so that it can be pissed between £60 and £200 It was intended as a temporary tax 
on to a consumer of the articles in the form of an increased 1 lor war purposes onlv, and was repealed in 1802, but was re- 
price, It may rem iin fixed upon those who first pay it, at least | imposed when the wir recommenced in 1803, with the limit 
for a time fins is supposed to have actually happened with I of abatement reduced to £is^o So odious was it that parlia- 
the increase of the beer dut> in tlu Biitish budget ol i8c;4 by I ment in 1815, when the war c ame to an end ordered the destruc- 
6d per barrel — a sum which would not when divided b) the tion of the documents relating to it Its cfficiencv as an instru- 
pmts in a barrel amount to the smallest com of the realm ment of producing revenue was, however, so great as to lead to 
When the multure lax, i tax upon milling grain, was imposed its revival in 1842, when Sir Robert Peel inaugurated his great 
m Italy many years ago, it was lound that no corresponding Iree-trade reform and swept away duties on exports, duties on 
increase took place in the price of flour and bre^d The trade imported raw material, and othei imposts hampermg the trade 
fell mto the hands of the millers on a large scale, who paid the ot the country Ihe intention again was that the tax should 
tax out of their increccsed prohts from larger business, while be temporarv, but although the free-trade work was practi- 
the smaller millers were crushed out, so that this was mam- cally completed m the t irlv ’sixties and Mr Gladstone went 
festly the case of a tax, so e*illed indirect, where the whole so tar as to dissolve parliament in 1874 with a promise that 
burden really fell on those who paid the charge in the first he would abolish the tax il his part) were returned to power, 
mstance, and who in theory were supposed to pass it on to it has become a permanent impost Ihe reasons are that with 
others Even m the case of indirect taxes therefore, there are the tax at a low rite it has been found much less mtolerable 
important exceptions to the rule that thev are indirect than during the Napoleonic War, when it was at the rate of 

ihe division of taxes into direct and indirect is thus based 10 per cent , while the pressure ol the tax has also been greatly 
on no real intrinsic diflerenee It is a classiheation for con- mitigated by placing ver) high the minimum meome subject 
vcnience’ sake, adopted upon a rough observaticm of conspicuous, to it, and giving abatements upon the lower taxable incomes 
or apparently conspicuous, elillerenees in the mode of kvymg j These expedients have since been earned much farther The 
taxes, and nothing more The division, nevertheless cannot be tax, if kept at a low rate, undoubtedlv fulfils a useful function 
passed over without mention, as it is not only a common one in ' as a revenue reserve for emergencies, on account of the ease 
economic writing, but it figures largely in budget statements I with which it can be put up and down without disturbing 

financial accounts, and finance ministers’ speeches — especially in j trade But in recent years bv rising to the rate of is 2d per£, 

the United Kingdom and France In the United Kingdom the it has been felt more heav ily , and at this height is decidedly less 
distinction has been made familiar by free-trade discussions el istie As regards this tax at least there is no question of its 
Direct taxation in the shape of income tax was substituted “ directness ” in a sense, as it is so contrived that it can hardly 
for indirect taxation previousi) levied, in order to relieve trade be passed on bv those who are struck at, though they are not 
from the shackles of duties and charges which had become all- alwavs the same as those who pay in the first mstance, as has 
embracing In France the direct taxes above referred to are already been pointed out There hav c been great complamts 
described officially as direct, havnng been originally there is little also of injustice by the possessors of temporarv^ and precarious 

doubt, the mam sources of government meome and there is incomes who have to pay the same rate of tax as the owners 

equally an official designation of certain heads of revenue as of permanent me omes from propertv although these complamts 
contributions et taxes indirectes^* Rcccntlv in budget debates in have been diminished to some small extent by the raismg of 
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the minimum limit of the income assessed and the increase of 
the principle of abatements 

The varieties of income charged being very great, and special 
claims for consideration hav ing been set up at different times, 
the result has been the formation of an income tax code, defining 
the methods and rules for assessing the different classes ot 
profits and income, and prescribing the wav in which abate- 
ments and exemptions are to be obtained A leading peculiarity 
is the avoidance of special inquisition into the aggregate of 
mclividual incomes Although it is called a direct tax, the 
method of lew, as far as propertv is concerned, is upon the 
profits at their source, and not as thev are distributed among 
tlic receivers I he question of the amount of individual 
incomes onh comes before the authorities when claims for 
exemption and abatement arc made The c haracter of the tax 
IS accordinglv much less odious than it would be if an account 
of individual incomes were invariably demanded, as was the 
case m the United Slates during the Civil War, when an income 
ta\ existed for a short time 

Other taxes grouped with the income tax by the authorities 
arc house (futv and land tax, but they are unimportant by 
comparison The house duty replaced a window tix and other 
charges which were formcrl) not unimportant, c specially in 
the interv^al between 1815 and 1^84^, when there was no income 
tax It IS a charge upon the occupiers of houses, mainlv 
dwelling-houses, according to the amount of rent, the rate upon 
dwelling-houses ranging from to qd m the and the yield 
being about £i,7'5o,ooo per annum ihe incidence is probably 
much the same as that of the income tax itself, though there 
are curious questions as to the ultimate incidence as between 
own-Ts and occupiers of houses The land tax is quite un- 
important, being an anc lent tax upon an old assessment which 
has long become obsolete, and it interests economists most of 
all bv the illustration it furnishes of what may be called a rent- 
charge tax — a tax, that is, which has been so long in existence 
and so fixed in its basis that it becomes in rcalitv a c harge 

upon the propertv and not a direct burden upon the person 

who pavs It, as the income tax is upon the person who pa\s 
It or for whom it is paid In 1897 the b,isis of tiie tax was 
varied, but not in anv wav to altect the principle just stated 

Tlie next great group of taxes is that of the excise {qv) 
and customs duties upon commodities Excise duties are 
chaiges upon commodities produced at home on their way 
to the consumer, and customs duties in the United Kingdom 
are charges upon commodities brought into the country from 
abroad , and thev arc of essentiallv the same nature Not 
only so, but excise duties and customs duties arc in some cases 
supplementary to each other, like articles being produced at 
home and imported from abroad so that for the sake ot the 

revenue thev have both to Ik taxed alike Of this in the 

Rntish system spirits are the best instance 

kxport duties, it may be observed arc ivot important in 
sv^storns of taxation generally, as there are few articles where 
the charge will not reallv fall on the wages of labour and profits 
of capital within the country imposing them , but opium 
grown in India is a well-known exception and in the West 
Indies export duties on principal aiticles of production, in spite 
of their incidence, have been found a convenient source of 
revenue 

The list of commodities selected for taxation in the English 
fiscal svstem, under Tree Trade, is verv small Few countries 
have so short a list of import duties, but this is m consequence 
of their design to give protection, which raises totally difterent 
questions from those of revenue 

The next large group of taxes is that of the stamp duties 
(qv) Ihe p»rinripal items arc those derived from a stamp of 
id upon each cheque or receipt for money paid, and from a 
variety of charges on deeds and other instruments and prin- 
cipallv on the price paid for the transfer of real property and 
of stocks and shares, and on mortgages Included arc various 1 
charges on foreign bonds to bearer to compensate for the | 
advantage thev liave in escaping the transfer duty on deeds, ' 


through their passing on sale or mortgage from hard to hand 
The essence of the compulsion in the case of stamp duties is 
the invalidity of the documents in courts of law unless the 
stamp IS afhxed, besides liability to penalties for not affixing 
the proper stamps As things go in matters of taxation 
English stamp duties are low In France, besides the stamp 
duties, there are c barges on the transfer of real property amount- 
ing to about 6 per cent on the official registration of the transfer 
which IS necessary to make it effective 

Wc cone next, in dealing with taxation, to a group of charges 
about which the question has been raised as to whether they 
are, properly speaking, taxes or not These are the post office 
charges, and the charges lor telegraph service, including tele- 
phones In the classification of the revenue in English budgets 
and m official leturns these charges arc deliberately separated 
from the above sources of the revenue described as taxes, and 
classed vv^ith “revenue derived from other sources” The 
correctnc'iS of this procedure is questionable According to old 
usage, the post office was made a state monopoly for the expiess 
purpose ot lowing taxation by means of it In France the 
postage on letters is still called the taxe des lettres There is no 
doubt also, that when postage on letters is charged at the rate 
ot rd each, where the cost ot collection and delivery, as in the 
metropolis, IS perhaps not more than a tenth of a penny, it is 
difficult to distinguish the levy from that of any other tax 
The excuse, as a rule, may hold good, thiit the postal charge 
is only a reasonable one for service rendered, so that the net 
income of the post office really resembles the profit of a business, 
hut the clement ot taxation aj)pcars undoubtedly to enter 
The same remark would apply to the charges for passenger 
conveyance and goods freight made by governments which 
carry on railway business, as in Pnissia, India and the Aus- 
tralian states In strict theory, where the government makes 
a charge, it levies a tax The reasonanlcness of the charge 
m a given case is to its credit, but the features of monopoly 
and compulsion on the tax-payer make the charges difficult 
to distinguish logically from other taxes 'Ihe fads arc not 
m dispute, however they may be described If the govern- 
ment derived a large income from post office and telegraph 
service in excess of the amount expended, the whole income 
v/ould be generalK, and not improperly, described as taxation, 
but ( onsiddration , of course, must be given to the difference 
made by the working of the service generally for the public 
advantage rather than foi purposes of revenue 

Another source of revenue in British imperial finance is that 
from fees in courts of justice, patent stamps and the like, which 
IS usualh classified like the income of the post office, as revenue 
derived from other sources than taxes The amount is not 
large, though unlortunatcly it is not exactly known, owing to 
the fees being treated in many cases as extra receipts, and 
deducted from the expenditure of the departments by which 
they are received, so that this part of the national expenditure 
is not shown m the accounts at all Ihe proceeding appears 
to be quite incorrect, whatever excuse there may be for treating 
revenue like that of the post office as non-tax revenue Fees 
levied on proceedings in courts of justice are not only taxes, 
but taxes of the worst sort They received the special con- 
demnation of Jeremy Bcntham It is a blot on British finance, 
therefore, that this part of the taxation is treated as if it were 
not taxation at all, and largely concealed from view m the 
way dcs( rihcd 

Last of all, we have to notice among the imperial taxes the 
estitc (qv) or death duties, as they are called — the charges 
made bv government on the transfer of property from the dead 
to the living These have been cc^nsidcrablv increased in 
amount Various interesting questions arise regarding them 
Logicallv they are apparently taxes upon the dead, as they 
limit the area of bequest, but they arc felt by the living who 
receive the estate as if the burden of taxation fell on them 
I Practically, when a stranger receives the estate of a deceased 
I min, the proper wav of viewing the tax would appear to be 
' that It IS a share of propertv claimed by the state against a 
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Stranger who has no right in the matter except that which the 
state gives him, so that it is hardly a tax at all, as the word is 
usually understood , but when the estate is received by the 
near relatives of the deceased who were subsisting upon it 
even before his death, it is undoubtedly felt as a tax by them, 
and operates as a tax It is even at times a very burdensome 
tax, falling upon a tamily when its sources of income arc other- 
wise diminished, while it has the dement of striking a small 
number annually instead of being diffused equally Death 
duties also raise the question as to their being taxes upon 
capital They are of large amount, even at the lowest rates 
of I to 4 per cent upon the capital charged, and they have to 
be paid at such times as to cause their being paid out of capital 
and not out of income, so that their tendency is to diminish 
the capital available for productive enterprise 
Local Taxation — Besides the above revenue from taxation 
for imperial purposes, large amounts are raised for local pur- 
poses I he local authorities derive a large ini omt from private 
property, and from monopolies such as water, gas, electric 
light, telephones and tramway service, which the) carry on, 
and on whith the same observations may be made as on the 
post office and telegraph services , but in addition there is a 
Ixrgc amount of taxation Ihe principal portion of this taxa- 
tion consists of latcs, that is, a direct charge upon the income 
or rental ot nal propertv, such as lancK, houses, railwavs and 
mines, but mainly lands and houses Rates arc even a more 
important factor in direct taxation than the income tax, and 
they h ive given rise to even gre iter complaints and discussion 
In i8c)6 a special royal commission was appointed, under the 
chairmanship of I ord Balfour of Burleigh, to consider the 
prolilerns of the rate s , it made several elaborate reports, the 
final one appearing in igoi Ihe most important questions 
raised in a scientific view appear to be the misconception of 
the whole problem of local taxation by governments Kates 
were originally imposed, then is little ciuestion, when the 
intention wms to tax all local incomes eciuall) , and this is still 
the intention m the local ta>ation ol the United States as well 
as the United Kingdom Kates were imposed, therefore, on 
all kinds of piopcrty and the income insing from them, just as 
they are imposed in the United States on the capital of the 
property itself But it has been found in practice that for 
various reasons only real property, wKich is visibly local and 
cannot be moved away, can be assessed and made to pay Ihe 
owners of red properly, however, continuall) urge that they 
are unfairlv treateci and that other property should be ratecl 
Next there has tuen misconception, arising from the same cause, 
m the eonstaiU attempt to charge the occupier of lands and 
houses with rites although the real effect of the rates must be, 
as a rule, to diminish tlie value of the property affected like an 
old-established land tax, so that rates, properly speaking, do 
not fall upcm either owner or occupier It would be hard, 
however, to persuade the mass of occupiers in England that 
they do not p<i> the latcs, so that the expedient of dividing 
the rates between owner and occupier, though it cannot affec t 
their rc d incidence to a substantial extent, constantly finds 
favour The confusion has been further increased of late years 
by attempts, as far as towns are concerned, to find a new sub- 
ject of taxation in what are called ^ite value<:, as if rates them- 
selves were not in reality an appropriation bv the state of a 
portion of the whole value of the property, subject to which all 
the other interests exist It would be impossible here even to 
state all the cjuestions that have inscn about rates , but the 
essential confusion caused liy the neglect of practical men to 
study the natuial history of taxation, as it may be called, must 
be obvious to every student The frank recognition that local 
income taxes are impossible, and that taxation on property 
iov local purposes can only be applied to real propertv, where it 
becomes, usually or frequently, m the nature of a rent-charge, 
would have saved the legislature and the public an infinity of 
laborious discussion 

Other taxes for local purposes comprise dues and tolls, such 
as harbour dues, where the money is required for such a definite 


purpose as a harbour, maintained at the expense of the traffic 
accommodated Here again the question arises as to whether 
the tax IS a mere compulsorv charge or payment for a service 
rendered Among these tolls may perhaps be included some 
charges in the nature of octroi dues, imposed on commodities 
entering a town, but not to a great extent Such dues in the 
nature of customs, are very common m continental cities, and 
yield large revenue to the local authorities, although they haie 
lieen very generally, if not quite universally, abolished in the 
United Kingdom Iney have been regirded with mu(h dislike 
bv most economists, and some dues of the kind which existed 
in London, viz, dues on coal and wine imported, and metage 
dues on gram, were much imposed until their final abolition in 
n(cnt years When of moclerate account, however, dues ot 
this sort appear no more objectionable than harbour dues 
already mentioned, or anv other moderate charges on transac- 
tions If of large amount and very numerous the) hamper 
trade, as all taxation tends to do, hut that is no reason for 
(ondemning them speeiallv when the choice lies between them 
and other forms of taxation 

In addition, we have to notice certain taxes which im to 
iqio-ii were levied bv the lirirish government and distributed 
to the local authorities, just as in Frame the government 
levies certain direct taxes, or centimes adihiionnelles, added to 
its own direct taxes for the benefit of the local authorities 
Ihese taxes were additional beer and spirit dues (customs ind 
excise), excise licences, and share of probate and estate dutv 
The remarks alreadv made on the corresponding taxes levied 
for imperial pui poses of course apply to these Exceptional!) , 
It inav^ be added, as regards the licence tixes, which occupy 
quite an inferior place m the British system of taxation for 
imperial purpe^scs, that the question whether some of them are 
not really direct in their incidence on the first person charged 
mav also be raised, although they are classed w’th melircct taxes 
Many of the licences are those of brewers, elisl filers and 
publicans, and others in trade, and are paid out of the general 
profits of the business, so that thev can hardlv be passed on to 
the consumers, while other licences are for shooting, for employ- 
ing earriiges and men-servants, and for similar objects, where 
the charge on the payer is direct I his may be the place to 
mention that in other countries, as in France, the licence duties 
on traders are more general than in the United Kingdom, and 
are levied on an elaborate scale, according to the size of popula- 
tion of the town where the business is carried on, and the rent 
paid for the premises The) take the place, to some extent, 
of the income tax, md are usually classecl with the direct taxes 

Ihe peculiarit) of taxes which are leyied by the imperial 
authority^ and distributed among the local authorities for dis- 
bursement deserves notice ihere must he a general cause for 
such an arrangement when we find it to have been in existence 
in France and other countries, and to have been introduced 
into the United Kingdom And this cause no doubt is the 
need of the local authorities, and the difficultv of letting them 
have taxes of their own to Icyy which do not interfere with 
the imperial monopoly Ihe arrangement is obyiouslv objec- 
tionable on the score of its conducing to local extravagance, as 
local authorities are not likely to be so economical with monev 
thfat comes to them from the outside as it were, as they would 
be with monev directlv taken from their own pockets I ocal 
authorities receive other subventions and aids from the central 
government besides the proceeds of these taxes so that their 
appropriation for local needs is related to a large question which 
belongs, however, to the general subject of local government, 
and not so much to the special subject of taxation 

Incidence of Taxation —In describing the principal taxes 
which are employed in the United Kingdom to provide for 
the national expenditure, observations have necessarily been 
mide upon the incidence probable or assumed, upon the tax- 
payer and on the question how far thev may fall equally on 
the whole community without anv special incidence being 
traceable Ihe incidence of taxation is, however, a special 
subject tor discussion, and is connected with various large 
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issues, such as that of Free Trade, which are of deep interest 
to economic students 

The starting-point of discussions as to incidence of taxation 
is a cl issical passage m Adam Smith’s Wealth of Nations (book v 
chap 11 ), where ht la\s down the lollowmg maxims with regard 
to taxes m general i lh( subjects of evcr\ state ought to 
contribute towards the support of the government, as nearly 
as possible, in proportion to their respective abilities that is, in 
proportion to the revenue which they respet lively enjoy under 
the protection of the state 2 I he tax which each individual 
IS bound to pav ought to be certam and not arbitrary 3 Every 
tax ought to be levied at the time or in the manner in which 
It IS most likely to be (onvenient for the contributor to pay 
It [Adam Smith spcciallv praises indirect taxes on com- 
modities under this head, because the tonsiimer “pays them 
by little and little as he buys the goods,” and “ it must be his 
own fault if he ever suffers am (onsiderable ineonveniencv 
from such taxes”] 4 Ever}^ tax ought to be so contrived 
as both to take out and keep out of the pockets ol the people 
as little as possible over and above what it brings into the 
public treasury of the state [ this last passage is speciallv 
directed ag iinst taxes which are expensive to collect or dis- 
courage trade, or offer temptation to smuggling, or subicit 
people to frequent visits of the tax-gatherer J These maxims 
have commanded universd assent, as they are obviously the 
common sense of the siibjei t 

It may be observed, however, that while general maxims are 
easy, the application jirtscnts difhculties, and sintc Adam 
Smith wrote, and especiallv in modem times, new questions 
of some interest have been raised Adam Smith does not go 
minutely into the incidence of taxation laxts in his view 
must come out of rent, or profit, or the wages ol labour, and 
he observes that even" tax which falls finalh upon one onlv 
of the three sorts of revenue “ is neccssaril) unequal m so far 
as it does not attcct the other two ” and m ex.imining different 
taxes he disregards as a rule this sort of inequalitv and con- 
fines his observations “ to that inequalitv which is oicisioned 
by a particular tax falling uneqnallv upon that paiticular sort 
of private revenue which is affei ted bv it ” Recent discussion, 
however, has gone rather to the fxiint whuh Adam Smith 
neglected, that of inequalitv generally, not mcrelv as between 
different sorts of income, but as between indiv iduaK and classes 
The whole burden of taxation it is maintained should lall 
equally upon classes and individuals as far is possible , nnd 
if necessary, taxes falling tquallv upon special sources of private 
revenue should bt balanced against each other in order to 
obtain the desired result Along with this view has arisen 
the question whether the burden of taxation should not be 
prof’ressivr — the proportion of the sum mkcii bv the state from 
the tax-payers increasing with the wealth ot the individud, 
because ability to pa) taxes is assumed to be not m proportion 
to, but to increase with the si/e of the me ome 

What opinion should be held regarding this modern view 
as to cqualitv in taxation which differs so widclv fiom any- 
thing countenanced by Adam Smith though his language is 
echoed in it? The answer must be that, however sound the 
view IS for the most part far too ambitious One diffitulty is 
caused by the large proportion of the taxes in almost every 
system of taxation, and at anv rate in the British system, 
where the exact incidence is m no way traceable, or where 
there is no sort of general agreement as to the me idence The 
whole of the British revenue from post office and telegraph 
service, and the whole of the stamp revenue, arc derived from 
charges whose exae t me idenre cannot be traced We have 
seen, indeed, that doubt is even felt as to whether post office 
and telegraph charges can be treated as taxes at all Again, 
the death duties are in a distinct category, these duties falling 
each year not on a particular class of the community, or a 
particular kind of property, but on a few individuals only, 
who are in some cases treated severely , while others may have 
no cause of complaint In the course of fift\ years, it may 
be said, the balance will be rectified, and the whole class to 


which the indmduals belong, and the property they own, will 
be visited in turn, so that this taxation should be credited to 
them in an account of the incidence of taxes generally , but 
fifty years is altogether too long a period for such adjustments 
to be made Ihus a very large proportion of the total revenue 
cannot be made available for an account showing the incidence 
of taxation Ihere remain principally the income tax and one 
or two minor “ direct ” taxes, and the customs and excise 
duties These, it is said, can be distributed among different 
classes ot tax-pavers, because the income tax falls on the owners 
of imomcs of all kinds of property subject to the duty, if their 
incomes arc above a certain limit, while the incidence of customs 
and excise duties can be ascertained by inquiries as to the 
consumption of dutiable articles by different classes Even 
here, however, formidable difficulties are presented The 
payers ot income tax, unfortunately, arc not one class but 
manv, and although the rate of ciut> is the same, the defini- 
tion of income seems impcrtect, so that many pay" on a much 
larger .issessment of income than stems lair in comparison 
vvitli other incomes of nominally the same amount, but really 
of much greater value when all deduc turns from the gross sum 
arc fairly reckoned If all who pa\ income tax are lumped 
together and contrasted with Ihc^sc who do not pav, then there 
IS a false division to begin with, and there is so far no means 
of establishing equalitv or inequality As regards indirect 
taxes, again, there appears no small difficulty m ascertaining 
the relative consumj^tion ol diilcrcnt classes, lor the simple 
reason that in the same class so called the habits of consump- 
tion differ widely It is only by a wide extension ol the term 
“ working man,” for instance that a class which inc ludes a steady 
mechanic earning 30s to £2 a week, who is frequently a total 
abstainer and i labourer of inieiicu capacit) and character earn- 
ing 15s to 20s a week, and who is not a total abstainer can be 
spoken ol as one ^rid cicdit given to the one class for so much 
taxation cm spirits, beer, tobacco, wine, tea and sugar Ihere 
are also geographical differences of a serious kincl On the 
other hand, the consumption b\ the income tax paying classes 
ot customs and excise ii tides must varv indefinitely amongst 
themselves, according to personal habits, size oi families, and 
even their geographical clistnbiition A further difficulty is 
furnished bj a question as to whether the cmplo)er of domestic 
servants wW) gives them their board does (;r does not bear the 
burden of the duties on the articles which they consume, and 
which he buvs for their use Theoretically the burden falls 
on them as consumers Ihcy" would have more real wages, it 
IS said, if the price of the articles thev consume was not raised 
bv taxation But practicillv most employers are convinced 
that thev pay the taxes for their servants To establish, 
therefore, any fair account of the incidence ot indirect taxes 
on dillercnt classes of the communitv, rt il classes being dis- 
tinguished, and not a mere rough grouping into so-called classes 
of units who are affogether heterogcaeous, is probably beyond 
the skill of man 

All this IS evident on a view of imperial taxation alone In 
studvmg equalitv, moreover local taxation must be brought 
into view, with even more impracticable differences of opinion 
as to the real incidence of the taxation The moment rates 
are brought into question it is seen at once how impossible 
It would be to establish equality among tax-payers, when 
owners on one side xnd occupiers on the other claim that they 
each bear the burden of the same taxes, and economists favour 
the opinion that much of the burden is in the nature of a rent- 
charge on the property, and in any case is equally diffused over 
the whole communitv 

Adam Smith was thus not altogether badly advised in not 
carrying his investigations into the equality of taxation farther 
than he did There was another reason for his so doing in the 
heaviness of the burden of taxation at the time he wrote, 
governments exacting as much as they could, and being onlv" 
desirous of finding the easiest means of doing so It is the 
very lightness of taxation in recent vears which has suggested 
the possibility of comparing the relative burdens of different 
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classes, which would have seemed quite hopeless with a high 
taxation and an immense variety of high taxes The conclusion 
that with good taxes long established the burden of taxation 
tends to become equal over the whole community was certainly 
not ill founded in the cin umstances of former times, and ma> be 
accepted as true even in the present da> 

As to progressive taxation based on the assumption that 
equality requires a larger proportionate charge upon a big 
income than on one of a smaller amount, the practu il applica- 
tion of the principle, if true, would be impossible A great 
deal more would need to be known than is now known as to the 
effect of taxes on different cl isscs, and the aggregate amount 
of diflercnt incomes, before such a task could be undertaken 
If there is a greater proportionate charge already on the larger 
incomes, nothing more need be done, and we cannot know that 
then IS not As to the justice of such a progressive tax, there 
IS a cornmem opinion in its favour among economists, at Icist 
to the extent of exempting a certain minimum of subsistence 
from taxation , but the present writer, iftcr accepting this 
VKW in earlv life on the authority of Mill, must now express 
the greitcst doubt The ideal is cqualit) , and no measure of a 
minimum of subsistence can really lae devised 
Of course there ma> be single taxes which are progressive 
in form, such as the licence tax in France, or the incc^me tax 
in (th It Britain, where progressicm is established bv abate- 
ments, or the dc ith duties, where progression b} sc do is very 
common But such progression ma} arise in a different way 
ind on different principles fiom those proposed in defence of a 
general system of progressive taxation It mav be expedient 
for balancing taxation and roughly icdrcssing palpable m- 
cqinlities, ind m ly be adopted for that purpose and no other 
Statistical inquiries as to the incidence of taxation or of 
pirticular taxes, though ideal or even approximate ecjualitj 
of a palpable arithmetieal kind is practicall) unattainable b} 
gov( rnments, arc not altogether to be put aside Ihe informa- 
tion thus obtain iblc m< y be usclul as fir as it goes, indicating 
the directions in which the burden of taxation ma) press ind 
forming a guide of some utilit) when changes of taxation are 
contc mpl it( d ( ale ul itions, for instance, as to what people 
at the lower levels of the income tax must pa) because the) 
happen to be struck by ever) sort oi tax as no oilier class is, 
and cilculalicm > as to the freedom from taxation of Urge 
numbers of other classes whose habits of consumption and 
living enible them to escape the tax-gatherer as the class to 
which they belong cannot gcnerall) do, ma) help a finance 
minister in the selection of taxes to be repealed or reduced 
or to be ncwl) imposed With every effort after equalit) he 
must fail to satisfy all, but friction ma) be diminished and the 
work of carrying on government quietly ind stcadil) facilitated 
Ta\ts and Free Irade Taxation ought not to interfere 
with trade if possible, and the object of Aelam Smith’s maxims, 
as wt have seen, was largel) to erect sign-posts warning finance 
ministers agiinst the kind of tixcs likely to harass traders 
I here lus been much discussion, however, on free trade since 
Adam Smith’s time, and the far-rcaching nature of his warnings 
IS not even yet generally understoc'id There wall probablv be 
general agreement as to the wisdom of avoiding taxes which 
arc unccrtiin and arbitrary, or which involve frequent visits 
of the tax-gatherer , but so far from there being a general 
assent in all countries to his maxims as to the cxpcdienc) of 
avoiding taxation which takes mc^re from the tax-payer than 
what cc:)mes into the hands of the government, this is the ver) 
char ic tenstic of duties deliberately imposed b) most govern- 
ments for the purpose of interfering with trade, and frequentlv 
called for even in the United Kingdom with a similar object 
In a question of taxation, however, for the purpose of meeting 
the expenses of the government, all such duties must lx ruled 
out laxes, as instruments for advancing the prospcrit) of a 
countrv, are things unknown to the stud) of “ taxation ” in 
the proper sense of the word The onlv proper object of taxa- 
tion is to meet the expenses of the state, and when taxes arc 
used primarily or mainl) for some other object thev can onh 


be justified by political and economic reasons of a different order 
from any thing that has been under discussion 

On this ground, in an account of taxation proper, one might 
avoid discussing altogether the question of irregular or illegiti- 
mate taxation But the subject is of too much popular interest, 
perhaps, to be passed over altogether Generally, then, it may 
be affirmed that taxation in its essential nature cannot be 
thought of as a good instrument for promoting trade and the 
advancement of a country So far as it operates at all, it 
operates by diverting trade from the channels in which it w ould 
naturally flow into other channels, and this diversion of in- 
dustry, so far as it goes, must involve loss People are induced 
to do things they would otherwise leave alone, or to leave alone 
what they would otherwise do, because money is given to them 
e3Ut of the pockets of the tax-payers to make it worth their 
while to do so , but there is palpably loss and not profit in the 
proceeding It is urged that in time industries are set up that 
would not otherwise have existed, and population thereby 
attracted, this being espeeially the argument for protective 
duties m new countries , but even so, there is loss to set against 
the final gam, if any, and we have not yet had an account in 
which a balance of loss and gam is attempted Ihe presump- 
tion IS that on balance there is loss In new countries especially 
the diversion of industry from its natural development cannot 
but be mischievous, wrong manufactures and industries being 
set up at the expense of the whole community, instead of those 
manufactures and industries which would be most profitable 

Ihere is more to be said for the political argument which 
indue ed Adam Smith to favour navigation laws, givmg a pre- 
ference to national shipping in national waters, and for a 
similar politic al argument m fa\ our of duties on agricultural 
produce imported into the countr>, on the ground, as regards 
n ivigation, that the prospcrilv of the shipping industry m 
particular w xs essential to the safetv of the country, and on 
the ground, as regards duties on agricultural produce, that the 
maintenance of a larger niral population and of a larger agri- 
cultural production than would exist under natural conditions 
of perfect free trade was essential to the welfare of the stxte 
and ev cn to its verv cxislenc e in the possible ev ent of a temporary 
defeat at sea and a partial blockade of the coasts This is not 
the place to discuss such political problems, but there is no 
quc'sticm of free trxdc thcorv involved if the cost to the com- 
munity of any such taxatum is franklv ac knenv lodged 

Sir John A Macdcmald the great protectionist prime minister 
of Canada, in a conversation with the present writer in 1882, 
avowed without hesitation that protectionist taxation in 
Canada was indefensible on economic grounds, and he defended 
it exclusively for political reasons Politicallv one might dificr 
from him, but economists as such must either be silent when 
political reasons are alleged for taxes that arc against funda- 
mental maxims, or must be content to point out the c ost of the 
taxes in order that the communities concerned mav decide 
whether the object m vic'w is obtainable by me ms of the taxa- 
tion, and IS worth the price 

A great deal has been said as to taxes termed “ counter- 
vailing duties” which are called for in order to defend free 
trade itself against the protectionist bounties of foreign govern- 
ments Such duties are obviouslv taxes outside the limits 
to be considered in a question of taxation proper Thev are 
to be imposed for other purposes than revenue As to the claim 
for them that they will restore free trade conditions bv nullifv- 
ing the foreign bounties which have caused a disturbance of 
trade this is rcallv in the nature of a political reason A 
countrv which is so devoted to free trade that it not only 
practises free trade itself but endeavours to convert others by 
nullifv ing their protectionist measures as far is it can, even with 
immediate loss to itself, departs from the guidance of self- 
interest so f ir but Its political action may be justifiable in 
the long run bv other considerations It seems right to point 
out however that countervailing duties, which are really 
difierential duties of a special kind, arc not the good expedient 
thev are supposed to be for nullifying foreign bounties, that 
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experience of ditifeicntial duties in loimer times is altogether 
against them , and that they c innot be enforced without 
certifK itcs of ongin and other causes of harassment and con- 
fusion in the conduct of trade 

The extent of the interference with trade, in regard to par- 
ticular taxes, IS also a matter of importance A particular 
tax is not necessarily to be condemned because it takes a little 
more out of the pen kets of the people than what the government 
receives Sut h a defect is a ground for consideration in wc ighing 
a particular tax against others, but it is only one inconvenience 
among m iny incidental to all taxes 

Some English applications of free trade theory in recent times 
in the matter of import duties have been pedantic — the abolition 
of the shilling com duty in i86g by Robert Lowe (Lord Sher- 
brooke) being typical of this pedantry, though it is not the only 
instance No doubt, in theory, this duty^, being levied on the 
import only and not on the home production of corn, took from 
the tax-payer a shilling on every cjuarter of gram produced at 
home which did not go into the excheciuer Per contra the ti' 
was wholly unfelt, a shilling a quarter only aftectmg an average 
family of four persons to the extent of three shillings per annum, 
or about three fai things a week, while it was paid little by little, 
as Adam Smith explains with regard to indirect taxes in general 
The amount yielded, moreover, was considerable, being equal 
to i penny on the ineomc tax, which it is dtsiriblc to mainl iin 
as a reserve of taxation When wc balance uhmtiges and 
disadvantages, therefore, the repeal of the eorn duty and similar ^ 
measures would appeer to have been sacrifices of revenue 
without adequate reason 

Rates of Taxation — Apait from the merits or dements of 
particular taxes or groups ot taxes, and the eiuestions as to 
inequality, injury to trvde, and the like already discussed, the 
aggregate of taxation, or rather revenue, of a state ma\ be con- 
sidered in the most gcnercd way, having regard to th^ propor- 
tion appropriated by the state of the total income of the com 
munit\, and the return made by the state therefor Here 
there arc the greatest variations At one time, for instance, 
during the great wars at the beginning of the igth century, it 
was calculited that the British go\ernment expenditure, end 
the corresponding revenue, mostly raised by taxation, were 
each equal to about one-third of the aggregate of individual 
incomes — that is, as £go 000,000 to about £270,000,000 Pro- I 
portions even higher have not been unknown in h’story, and 
it IS probable that in Russia, India, Egypt, and in other eountiics 
at this moment, in time of peace, the proportion nia\ amount 
to one-fourth or one-fifth On the other hand, some yeais ago I 
in the United Kingdom, before the high expenditure on xrmy 
and navy began, and before the South African war of i8gg-igo3. 
It IS probable that with an outlay of less than £100,000,000 by 
the central government, the proportion ot this outlay to the 
aggregate income of the people was not higher than one- 
fourteenth At the beginning of 1902, when the South African 
war was closing, the normal peace expenditure, even reckoned 
at £160,000,000, did not ex( eed one-tenth, while even peace and 
war expenditure together in rgoi, taking them as close on 
£200,000,000, did not exceed one-eighth These varying pro- 
portions, however, mean different things economically, and it is 
of obvious interest that besides questions as to particular taxes, { 
the broad effect of the w hole burden of taxation should also 
be discussed 

The important points m this connexion appear to be (1) 
Very large appropriations can be made by the state from the 
revenue of its subjects without permanent injury The com- 
munity thereby suffers, but the 1 ind and hxed capital remain, 
and when the high government expenditure ceases individuals 
at once have the benefit, subject to possible disturbance at the 
moment of transition, when many persons employed by the 
state return to private employment (2) A state Ahich in 
ordinary times appropriates one-tenth or some less proportion 
of aggregate individual incomes is much stronger relatively 
than a state absorbing one-fourth, onc-third, or even a higher 
proportion It has much larger resources, which would be 


available if time were given to develop them (3) When the 
proportion becomes one-tenth or less it is doubtful whether the 
state can do best for its subjects by making the proportion 
still lower, that is, by abandoning one tax after another, or 
whether equal or greater advantage w^ould not be gained by 
using the revenue for wise purposes under the direction of the 
state, such as great works of sanitation, or water supply, 01 
public defence In other words, when taxes are very moderate 
and the revenue appropriated by the state is a small part only 
of the aggregate of individual incomes, it seems possible that 
individuals m a rich (ountry may waste individually resources 
which the state (ould apply to very profitable purposes The 
state, for instance, could perhaps more usefully engage in some 
great works, such is estiblishing reservoirs of water for the use 
of town populations on a systematic plan, or making a tunnel 
under one of the diannels between Ireland and Great Britain, 
or a sea-canal across Scotland between the Clyde and the Forth, 
or purchasing kmd from lush landlords and transferring it to 
tenants, than allow money to fructify or not fructify, as the 
case may be, in the pockets of individuals Probably then are 
no works more bencficiil to a community in the long run than 
those like a tunnel between Ireland and Great Britain, which 
open an entirely new means of communication of strategical as 
well as commercial value, but arc not likely to pay the individual 
entrtpreneur within a short period of time 

AuTHORiiiis — Sec also for taxaliori and taxes m different 
countries the separate irhcle^ on the iinanee under tlie litading of 
each country ind the iituks 011 1 xcj Tkvdl Pkoiiction and 
T \Rn rs Ihe following short list of authors miy he useful to the 
student — Adini Smith Wealth of Nations, Ricardo-M C ulloch 
l*rinriples of taxation, Mill Pnnetphs of Pohtual I (onomy 
Bastablc Public tiname 1 R \ Sclignuin Shifting and Inc idcnce 
of laxation (2nd td , iHggJ ( ariiitr Trade de I inane is Cohn 
System dcr National-OkononiK Wagner Innancwi^^enschaft 
Roscher Sysltm dtr Pinanzimssenschaft (R Gn ) 

TAXIDERMY, the art of preserving the integument, together 
with the s(al(s, feathers or fui, of animals Little is known 
of tnc beginnings of the practice of tne “ stuffing ” or “ setting 
up ” of animals lor ornament or for scientific purposes , and it 
IS highly prol)able, from wli.it wc gather from old works ot 
travel or natuial history, that the art is not more than some 
three hundred years old It was piactised in England towards 
the end of the lylh (cntiuv, as is proved by the Sloani rollcc- 
tion, which in 172^ toimcd tin nucleus of the collation of 
natural history now lodged in the galleries at South Kensington 

It was not until the middle of last i entury that any treatise 
devoted to the principles of the then little understood art w is 
published in hiancc, RAF Reaumur’s treatise (1749) being 
probably the first This was followed at interv ds hy others m 
iTancc and Germany, until the beginning of the 19th century, 
when the English began to move in the matte 1, and several 
wejrks were published, notably those by E Donovan,^ W 
Swainson,2 Capt ihomas Brown ^ and others These works, 
howcv Cl, arc long since inadequate , and at the Great Ex- 
hibition of 1851, the Germans and Trench taught British taxi- 
dermists the rudiments of scientific treatment of natural 
objects Ihe demands of sportsmen for the due preservation' 
of their trophies, ind the requirements of the great museums 
in every civilized country, have rapidly trmsformed i crude 
handicraft into an elaborate art, ancl the finest modern results, 
as produced bv a private firm like Rowland Ward in England, 
or the expert staff of the American museum of Natural History 
in New York, leave almost nothing to be desired The rapidly 
recurring editions of Rowland Ward’s handbook ^ supply a 
guide to the amateur specially useful as indicating what may 
be done m the field, John Rowley’s little manual'^ supplies 

* Instructions for Collecting and Preserving Various Subjects of 
Isiutur at History (Condon 1794) 

^ The Naturalist's Guide for Colhchng and Preserving Sihjects of 
Natural History and Botany (London 1822) 

' r axidtrmist' s Manual (Glasgow 1833) 

* The Sportsman* s Handbook to Practical Colkcting Preserving 

and Artistic Setting up of Trophies and Specimens (London, many 
editions) * The Art of Taxtdermx (New York, 189S) 
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more dcUil dvS to what may be done in the workshop , 
Montague Browne’s elaborate treatise ^ remains a standard 
work, whilst William 1 llornaday ^ has supplied a very full 
aceount of the e\eellent Ameriean methods whieh he has done 
so much to develop 

The first principle governing the art is that, after the specimen 
has been procured, m as fresh and clean a state as may be, 
It should have the skin stripped from the body m such a manner 
as not to disturb t he scales if a fish or a reptile, the feathers if 
a bird, or the fur or hair if a mammal lo do this correctly 
requires a small stock of tools, as well as a great amount of 
patience and perseverance Ihe appliances comprise several 
sharp Knives (some pointed and some obtuse), a pair of scissors, 
a pail of pliers, a pair of nippers or “ cutting-pliers,” some tow, 
wadding, needles and thread, also a “ stuffing-iron,” some 
crooked awls, a pair of fine long flat-nosed pliers, and a camel- 
hair brush Ihe preservative compound is often the original 
(Bccoeur’s) ' aiscnical soap,” made by cutting up and boiling 
2 lb of white soap, to which 12 oz of salt of tartar and 4 oz 
of powdered lime (or whiting) are added when dissolved , to 
this mixture, when nearly cold, 2 lb of powdered arsenic and 
^ oz of camphoi (the latter previously triturated in a mortar 
with spirits of wine) aic added Ihe mixture is put awav in 
small jars or pots for use Like all arsenical preparations, 
this IS exceedingly dangerous in the hanels of unskilled persons 
often e ausing shortness of breath, seires, brittleness of the nails 
and other symptoms , and, as arsenic is really no protection 
against the attacks of inse< Is, an e the icnt substitute has been 
invented by Browne, compose el ot 1 lb of wlvte curd soap 
and 3 lb of whiting boiled together, to which is added, whilst 
hot, 1 1 oz of chloride of lime, and, when cold, i oz of tincture 
of musk This mixture is perfectly safe to use when cold 
^although when hot the fumes should not be inhaled, owing 
to the chlorine given off), and is spoken of as doing its work 
eflieiently Solutions of corrosive sublimate, often recom- 
meneleei, are, even if efiicicnt, dangerous in the extreme 
Powders (onsisting of tannin, pepper, (arnphor, and burnt alum 
are sometimes used for “ making skins,” but they dry them too 
rapidly for the purposes of “mounting” Mammals are best 
preserved by a mixture of i It) of burnt alum to J lb of salt- 
petre , this, when intimately mixed, should be well rubbed into 
the skin Fishes and reptiles, when not cast and modelled, 
are best preserved m rectified spirits of wine , but this, when 
cconom> is desired, ( in be replaced by “ Muller’s solution ” 
(bichromate of potash 2 oz , sulphate of soda i oz , distilled 
water 3 pints) or by i nearly saturated solution of chloride of 
zinc Ihe cleaning ol feathers and furs is perfornied by rubbing 
them lightly with wadding soaked in benzoline, afterwards 
dusting on plaster of Pans, which is beaten out, when dry, 
with a bunch of feathers 

Die preparation ind mounting of bird specimens the obiects 
most usually selected by the < mattur ?re performetl in the follow 
ing inaunei The specimen to be operated ujion should have its 
nostrds and throat closed by plugs of cotton wool or tow , both 
wing bones should be broken close to the body and the bird laid 
upon a table on its back and as birds — es]>evi<dlv white-breasted 
ones — should seldom if ever be opened on the breast an incision 
should be madt m the •-km under the, wing on the side most 
damaged from which the thigh ])rotrudcs when pushed up slightly 
this IS cut through at its junction with the boclv when the knife 
is gently used to separate the skin from this until the wing bone 
IS seen on the open side this is then cut through by scissors 
and by careful manipulation the skin is further freed from the back 
and breast until the neck can be cut off The other side now 
remains to be dealt wnth from this the wing is cut by travelling 
<lownwards the remaining leg is cut away and very careful skinning 
over the stomach md upon the lower back br ngs the operator to 
the tail which is cut off kaving a small portion of the boiu (the 
coccyx) m the skin Tlic body now falls off and nothing remains 
in the skin but the neck and head To skin these out properly 
without unduly stretching the integument is a task trying to the 
patience, but it can be accomplished by gradually working the 
skin away from the back of tlv head forward taking care to avoid 

^ ArU<iHc and Scientific Taxidtrnn and Modelling (london 1896) 

* Taxidermy and Zoological Colkciing (London, seventh edition, 
X901) 


cutting the eyes or the eyelids but by cautious management to 
cut the membranous skin over those parts so that the eyes ire 
easily extracted from the orbits without bursting The skin should 
be freed down neaily to the beak and then the back of the head 
with neck attached should be cut off the brains extracted all the 
flesh cleared from the skull md from the bones of the wings legs 
and tail the skin painted with the preservative and ultimately 
turnetl into its proper position When “ skins ” only ire to be 
matle for the cabinet it is sulfieient to hll the head and neck with 
chopped tow the body with a f Use one made of tow tightly packed 
or loose according to the genius of the preparer, to sew up the skin 
of the stom leh ind to place a band of paper lightly pinned around 
the body over the breast end wings and illow it to remain in a 
warm position free from dust for several days or weeks according 
to the sire of the specimen It should then be laljelled with name 
sex locality and date and put away with insect powder around it 
When however the specimen is to be “ mounted ' the opera- 
tions should be cirnicl up to the point of returning the skin and 
then a false body of tightly wrapped tow is made upon a ware 
pointed at its upper end This is inserted through the incision 
under the wing the pointed end going up the nick and through 
fhe skull to the outside When th( imitation body rests within 
the skin pointed wires are thrust through the soles of the fcft up 
the skin of the back of the legs and are finillv clenched in the 
body Wires are also thrust into the butts of the wings following 
^he skin of the undei surface and also clenched through into the 
body A stand or jiereh is provided and the bird being hxed 
upon this is sfter the eves have been inserted arranged in the 
most natural attitude which the skill of tlK taxidermist can give it 
Mammals arc cu^ along the stomach from nearly the middle to 
the breast anc are skinned bv working out the hint! legs hrst, 
cutting them off under tlie skin at the junction of the femur with 
the tibia md care fully stripping the skin off the lower back and 
front until the tail is reached the flesh and bones of which are 
pulled out of the skin leaving the opt rator free to follow or up the 
i)ick and chest until the fore legs are reached which are cut off 
m like m inner The neck and head arc skinned out down to the 
inner edges of the lips and nose great care being exercised not to 
cut the outer portions of th^ ears the evelids the nose or the lips 
The flesh being cleared off and the brain and eyes extracted, the 
skull should adhere to the skin bv the inner edges of the lips All 
the flesh should be trimmed from the bones of the legs The head, 
being shape<l where the flesli uas removed bv tow and clav is 
returned into the skin A long wire of sufficient strength is 
tightly bound with tow making a long n irrow bodv through 
which wires are thrust by the skin of the soles of the feet The 
leg wires and bones being wrapped vvitii tow and clay into shape 
the points of the wires are pushetl through the tow body and 
clenched They and the bodv are then bent into the desired 
position ind modelled up bv the addition of more tow and chy 
until the contours of the natural body are imitated, when the 
stomach us sewn up A board is provided upon which to hx the 
specimen artificial eves arc inserted the lips nose and evelids fixed 
by me ins of pins or needle points ” and the specimen is then 
placed in 1 warm situation to dry 

Reptiles when small have their skin removed bv cutting away 
the attachment of the skull to the cervical \ertebi le and b\ turn 
mg the decapitited trunk out at the mouth by delicate manipula 
tion When large they are cut along their mcdiin line and 
treated in the same manner as mammals 

hishes after being covered on their best side with paper or 
muslin to protect the scales are cut along the other side from the 
t 111 to the gills and arc skinned out by removing cutlets ’ as 
large is is possible without cr icking the skin which indeed should 
be kept damp during work After being cured with a preservative 
they are filled with sawdust or dry" plaster of Pans sewn up turned 
over on a board the fins pmnea out and the mouth adjusted, 
ind, when perfectly dry ^lic |>laster may bt sh iKen out 

The new school of taxidermists, with new methods, whose 
aim IS to combine knowledge of anatom v and modelling with 
taxidermic technique, has now come to the front, all pnx^esses 
of “stuffing” have been discarded in favour of modelling 
Within the limits of an article like the present it is impossible 
to do more than glance at the intricate processes involved in 
this In the case of mammals, after the skin has been com- 
pletely removed, even to the toes, a copy is made of the body, 
posed as in life, and from this an accurate representation of 
form, including delineation of muscles, , is built up in light 
materials, and known as the “ manikin ” the model is then 
covered with the skin, which is damped, and moulded to follow 
cve^’y depression and prominence, the manikin, before having 
the skin put on it, frequently being covered completely wTh a 
thin layer of clay, the study is then suffered to dry, and, 
models having been made in the case of laige animals, of the 
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mucous membrane of the jaws, palate, tongue and lips, these 
are truthfully reproduced in i plastic material Ihe ordin«iry 
glass eves are discarded, and hollow globes, specially made, are 
hand-painted from nature, and are fixed in the head so as to 
convey the exact expression which the pose of the body demands 
Birds, if of an\ si/c, am be modelled in like manner, and fishes 
are treated bv a nearly identical process, being finally coloured 
as in a “ still life painting 

To give i hfe-like representation, attention is also paid to 
artistic “ mounting By this is meant the surrounding of 
specimens with appropriate accessories, and it is well exemplified 
by the work shown m the natural history museum at South 
Kensington, where, for example, birds are arranged as in a 
state of nature 

The great American museums have extended a similar method 
to the mounting of even large mammals, whilst they^ have made 
bird groups naturally stiP more hfe-like by panoramic back- 
grounds and top and side lighting of the aiscs (M B ) 

TAY, the longest nvtr m Scc^tland From its source in Ben 
Lui (3708 ft), a mountain on the borders of Perthshire and 
Argyllshire, it pursues a mainly north-easterly direction to 
Logierait, where it curves to the south by cast as far as Dunkeld , 
there its (ourse turns to the south-east to the mouth of the 
Isla, where it bends towards the south by west to the vicinity 
of Scone From this point it makes a sh irp descent to the 
south by cast beyond the county town, when it sweeps south- 
east to near Newburgh m Fifcshire, where it again faces the 
north-east as f.ir is Broughtv Ferry, whence it flows straight 
eastwards into the North Sea, off Buddon Ness in Forfarshire, 
after a total run of 117 miles During the first ii miles it is 
known as the Fill in and discharges into I och Dochart From 
the lake it emerges as the Dochart (13 m ), whic h enters Loch 
Tay^ at Killin Flowing through the loch for t jl m , it issues 
at Kenmorc under its proper name of Tay From hence to the 
sea its course measures 78 J m , from which we may deduct 
25 m a.', the length of the Firth of lay (which begins at Cairnie- 
pier Ferry), leiving 53V m as the length of the stream between 
Kenmore and the mouth of the Lam Its principal affluents on 
the right are the Bran, ^Umond and Farn, and on the left the 
Lvon, Tummel and Isla Along with its tributaries, therefore, 
It drains dll Perthshire and portions of Forfarshire and Argyll- 
shire, having a catchment basin of 2400 sej m In minv parts 
the current is impetuous, and in flooci has occasionally wrought 
much havoc, cerUm of the inundations being historic^ally 
important Its mean discharge of water every minute is 
estimated to amount to 273 000 cubic ft , a larger outpour 
than that of any other stream in the United Kingdom Vessels 
make Dundee at all stages of the tide, and the estuary is navig- 
able to Newburgh bv vessels of i^oo tons, and as far as Perth 
by ships of 200 tons Ihe navigation, however, is seriously 
obstructed by shifting sandbanks The estuary varit s m width 
from i m at Caimiepier Ferry to fulU 3 m at its mouth Ihe 
principal points on the river are Crianlarich on the Fillan (with 
stations on the West Highland and ( allander to Oban railways), 
Luib and Killm on the Dochart, Kenmorc, Abcrfcldy, Dunkeld, 
Bimam, Stanley, Scone, Perth and, on the north shore of the 
firth, Errol, Dundee, Broughty Ferry and Monifieth, and, on 
the south shore, Newburgh, Newport and Tayport It is 
bridged at Kenmore, Aberfeldy, Logicrait, Dunkeld, Caputh 
and Perth (3) The first railway viaduct across the firth at 
Dundee was nearly two miles long and had been in use for some 
eighteen months from the d itc of its opening in 1877 During 
the night of the 28th of December 1879, however, while a great 
gale was at the height of its fury, the passing of a tram over 
the central section gave purchase to the tempest and that 
portion of the structure was blown down along with the tram 
and the unfortunate travellers Some 75 to 90 persons are 
supposed to have penshed The second bridge of somewhat 
lower height, 2 m and 73 yds in kngth, was erected 60 ft higher 
up stream and opened in 1887 The Tay is famous for salmon, 
the annual catch in the riv^r and estuary being the most 
valuable in Scotland There is a hatchery at Hormontfield, 


close to Luncarty station, 4 m N of Perth, for the artificial 
breeding of salmon, the fish being liberated from the ponds 
about the age of three years In respect of riparian scenery 
the Tay as a whole is the most beautiful river in Scotland, the 
stretch between Logierait and Cargill, particularly the reaches 
above and below Dunkeld, being universally admired 

TAY, LOCH, the 1 irgest lake in Perthshire, Scotland It is 
situated about the micidle of the county and has a flattened 
ogee form, with a general trend from N E to S W It is 14J m 
long from Killm at the head to Kenmorc at the foot, from J m 
to fullv T m wide Ihe maximum depth is 508 ft , the mean 
depth 200 ft I he lake lies 355 ft above the sea, covers an 
area of 6550 acres, or over 10 sq m , and has a drainage basin 
of 232 sq m , including the overflow from Loehs Dochart and 
Tubhair It receives at Killin the rivers Lochay and Dochart 
and discharges by the 1 ay at Kenmore Ben Lavvers (3984 ft ) 
rises nc ir the left bank There aie piers at Killin, Ardeonaig, 
Lawers, Fernan and Kenmore, at which the steamers call during 
the tourist season , femes at Ardeonaig and Lawers , and a 
coaching road on the left shore and a somewhat longer and more 
hilly road on the right At the foot of the lake is an island 
containing the rums of the priory which wis femnded in 1121 
by Alexxnder I in memory of his wife Sibylla, daughtci of 
Henry I She was buried here Loch lay enjoys great repute 
for Its salmon-fishing 

TAYABAS, a town of the province of lay abas, Luzon, 
Philippine Islands, 8 m N of Lucena, the (apital Pop of 
the munu ipality (1903) i|,7|o Tayabas is picturesquely 
situated on the slopes of the extinct volcano Banajao, and 
( ommands a m xgnificent view of the surrounding country^ 
which IS extremely fertile , and is planted in rice and coeo-nuts 
Its climate, although cool, is very unhealthy, malignant malarial 
fevers c uising a high de ith-ratc It has a chunh and convent 
of large size and massive construe lion During the revolt of 
1896 a Spanish garrison occupying these buildings withstood 
a siege of fifty-eight days, at the end of which time it was 
forced to surrender by lack of food Tigalog and Bicol are 
the languages spoken Until 1901 Tayabas was the capital 
of the province 

TAYGETUS (Taf-yeros Of Tarycror, mod St Elias or Pentc- 
daktylon), the highest mountain ridge in the Peloponnese, 
separating Laeonia from Alcsscnia Height 7goo ft The 
highest point is H Elias, here horses are said to have been 
sacrificccl to Helios 

TAYLOR, ANN (1782-1866), afterwards Mrs Gilbert, and 
TAYLOR, JANE (1783-1824), English writers for children, 
daughters of Isaac laylor (i759-i8'’9), were born in London 
on the 30th of January 1782 and the 23rd of September 1783 
respe(tivcly In 1786 the Taylors went to live at Livenham 
in Suffolk, and ten years later removed to Colchester Jane was 
a lively and entertaining child, and composed plays and poems 
at a very early age Iheir father and mother held advanced 
views on education, and under their guidance the girls were 
instructed not only in their father’s art of engraving, but in 
the prindplcs of fortification Their poems were written in 
short intervals in the round of each day’s occupations Ann 
introduced herself to the publishers Darton and Harvey by a 
rhymed answer to a puzzle in the Minorus Pocket Book for 1799, 
and Jane made her first appearance in print in the same 
periodical with “ The Beggar Boy ’’ The publishers then 
wrote to Isa^ic Taylor asking for more verses for children from 
his family, and the result was Ongtnal Poems for Infant Minds 
(2 vols , 1804-5), by “ several young persons,” of whom Ann 
and Jane were the largest contributors The book had an 
immediate and lasting success It went through numerous 
editions, and was translated into German, Dutch and Russian 
Ann and Jane Taylor wrote directly for children, and viewed 
events and morals from the nursery standpoint They had 
many imitators, but few serious rivals in their own kind, except 
perhaps Mrs Elizabeth lumer They followed up this success 
with Rhymes for the Nursery (1806), Hymns for Infant Minds 
(1808, 2nd ed 1810) a less-known collection, Signor Topsy 
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Turvy's Wonderful Magic Lantern , or ^ The World Turned 
Upside Down (i8io), and Original Hymns for Sunday School 
(1812) In 1813 Ann married a Congregational minister, the 
Rev Josiah Gilbert, and Jane went to live at Ilfracombe with 
her brother Isaac In 1816 Jane returned to Ongar, where the 
family had been settled for some years, and died there on the 
13th of April 1824 Mrs Gilbert died at Nottingham on the 
20th of December 1866 Both sisters wrote after their separa- 
tion, but none of their later works hid the same vogue Jane 
showed more wit and vivacitv than her sister, notably in the 
Contributions of Q Q (2 vols , 1824), and in Display, a Tale for 
Young People (i8is), but, though she was generally supposed 
to be the chief writer of the two, some of the most famous 
pieces in their joint works, such as “ T thank the goodness and 
the grace,” “ Meddlesome Matty,” “ The Notorious Glutton,” , 
arc by Ann 

Th(. best edition of the Pmtical Work’; of the sisttrs is that of 
1877 there is an excellent edition (tqo^) of the Original Pot ms 
and Others by \nn and Jane I lylor ind Adelaide O’Keeffe edited 
by E V Lucas with illustrations by h 1 ) lledford 

\bundant inform ition ibout Ann and Jane Taylor is to Ih* 
found in Autobiography and Otfur Memorials of Mrs Gilbert 
(2 vols 1^74) edited by her son Josiah frilbert 1 st ic T lylor 
Memoirs of fane I avlor (2 vols 182^) and the eolkction by 

the same editor entitle<l / fu Family Pen Memorials of tin 

Taylor Family of Ongar vol 11 {1867) 

TAYLOR, BAYARD (i82£;-i878), American author, was bom 
at Kennett vSquire in Chester countv, Pennsylvania, on thi 
iTth of January 1825 The son of a well-to-do farmer, he re- 
ceived his early instruction in an academy at West Chester 
and later at Unionville At the age of seventeen he was ap- 
prentaed to a printer m West Chester A littK volume pub- 
lished at Philadelphia m 1841 under the title Ximena or the 
Battle of the Sierra Morena, and other Poems, brought its author 
a little eash , and indireetlv it did him belter service as the 
means of his introduction to The Ptew York Tribune With the 
monev thus obtained, ind with an ad\ance made to him on 
account of some joum ihstie work to be done in Fiirope “ J B 
Tavlor ” (as he bad up to this time signed himself, though he 
bore no other Christian name than Bayard) set sail for the Last 
The young poet spent a happy time in roaming through certain 
districts of Lngland, Frame, (jerman) ind Ilalv , that he 
was a born trave lie r is evident from the tact that this pedestnan 
tour of almost two years cost him onlv £100 Ihe graphic 
accounts which he sent from Furope to The Neif Yoth Tribune, 
The Saturday Evening Post, and 1 he United States Gazette wtrt 
so highlv appreciated that on Taylor’s return to America he 
was advised to throw his articles into book form In 1846, 
accordingly, appeared his [ teivs Afoot, or Europe seen with 
Knapsack and Staff (2 vols , New York) This pleasant book 
had considerable popularity, and its author now found himself 
a recognized man of letters , moreover, Horace Grcclc> , then 
editor of the Tribune, placed T lylor on the staff of that journal, 
thus securing him a certain if a moderate income His next 
journey, maelc when the gold-fever was at its height, was to 
California, as correspondent for the Tribune, from this ex- 
pedition he returned by way of Mexico, and, seeing his oppor- 
tunity, published (2 vols , New York, 1850) a highlv successful 
book of travels, entitled El Dorado , or. Adventures in tJu Path 
of Empire Ten thousand copies were said to have been sold 
m America, and thirty thousand m (ireat Britain, within a 
fortnight from the date of issue Bayard Tavlor alwa\s con- 
sidered himself native to the East, and it was with great delight 
that in 1851 he found himself on the banks of the Nile He 
ascended as far as 12° N , and stored his memor\ with 
countless sights and delights, to manv of which he afterwards 
gave expression in metrical form From England, towards 
the end of 1852, he sailed for Calcutta, proceeding thencf to 
China, where he joined the expedition of Commodore Perrv 
to Japan The results of these journeys (besides his poetical 
memorials) were A Journey to Central Africa, or. Life and 
Landscapes from Egypt to the Negro Kingdoms of the White Nile 
(New York, 1854) , The Lands of the Saracen , or. Pictures of 
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Palestine, Asia Minor, Sicily and Spain (1854) , and A Visit 
to India, China and Japan in the Year iSjj (1855) 
return (December 20, 1853) from these various joumeymgs he 
entered, with marked success, upon the career of a public 
lecturer, delivering addresses in every town of importance 
from Maine to Wisconsin After two years’ experience of this 
liurativc profession, he again started on his travels, on this 
o(cision for northern Furope, his special object being the 
studv of Swedish life linguagt and literature The most 
noteworth\ nsult was the long narra^ne poem Lars, but his 
“Swedish Letters” to the Tribune were also republished, 
under the title Northern Travel Summer and Winter Pictures 
(London, 18157) ^is first wife, Mav Agnew, died within a year 
of her marriige, and in October 18157 he married Maria Hansen, 
the daughter of Peter Hansen, the German astronomer Ihe 
ensuing winter was spent in Greece In 1859 laylor once more 
traversed the whole extent of the western American gold region, 
the primary cause of the journe) l)ing in an invitation to 
lecture at San Francisco About three years later he entered 
the diplomatic service as secretarv of kgtition at St Petersburg, 
and the following year (1863) became charge d’affaires at the 
Russian eapital Jn 1864 he relumed to the United States 
and resumed his active htcrar\ labours, and it was at this 
period that Hannah Thurston (New York, 1863), the first of his 
four novels was published This book had a moderate success, 
but neither in it nor in its successors did Ba\ard Taylor betray 
an\ speeial talcmt is a novelist In 1874 he went to Iceland, to 
take part in the centennial celehraticm which was held in that 
year in June 1878 he was accredited United States mmister 
at Berlin Notwithstanding the resistless passion for tra\el 
which had al\\a\s possessed him, Ba\ard Tailor was (when not 
actual!) en route) sedentar\ in his habits especially in the 
later vears of his life His deith occurred on the 17th of 
Dec ember, onl\ a few months after his arm al m Berlin 

Tin lot’s most ambitious j)ro»luctions in poetry — his Masque of 
Du Gods (Boston 1872) Primt Dtukalion a lyrical drama (Boston 
187S) J he Piriute of St John (Boston i8(>0) Lars a Pastoral 
of Norway (Boston, and / h( Prophit a tragedy (Boston, 

1S74) — are marred b\ i ceistkss tllort to overstrain lus power 
Hut fit will he rememhtred bv his poetic and excellent translation 
of F oust (2 vols Boston 1870-71) in the original metres Tavlor 
felt in all truth the torment and tlie ecstasy of verse ” , but, as 
a critical friend has wnttin ot him his n iture was so ardent so 
full bl(X)d( d th it slight and common sensations intoxicated him 
ind lie estimatexl their elfect and his power to transmit it to others 
lieyond the true value ” He had from the earliest pcncxi at which 
he liegan to compose a distinct 1\ rical facultv so keen mdeed was 
his car that he became too insistentK haunted by the music of 
others pre eminently of Tenn\son But he had often a true and 
fine note of his own His best short poems are “ The Metem 
jisvchosis of tile Pine ” and the well known liedouin love-song In 
ills critical essivs Bayard Taylor had himself m no inconsiderable 
degree v\hat he wTote of as that pure poetic insight wLich is the 
vital spirit of ciiticism ” Ihe most valuable of these prose disser 
tations are the Studia in (rcrman literature (New \ ork, 187Q) 
Collcctcxl editions of his Poetical If orks and his Dramatic Works 
v\eic published at Boston in *88S , his Lift and Letters (Boston 
2 vols 1884) were edited by his wife and Horace E Scudder 

Set also \lbert H Sm>th Ba\ard Tailor (Boston 1896) in the 
“ American Men of Letters ’ senes , and W D Howells’a Literary 
Friends and Aiquaintana s (1900) 

TAYLOR, BROOK (1685-1731), English mathematician, was 
the son of John Tavlor, of Bifrons House, Kent, by Olma, 
daughter of Sir Nicholas Tempest, Bart , of Durham, and was 
born at Edmonton in Middlesex on the i8th of August 1685 
He entered St John’s College Cambridge, as a fellow-commoner 
in 1701, and took degrees of LL B and LL D respectiveh 
in 1709 and 1714 Ha\ing studied mathematics under John 
Machin and John Keill he obtained in 1708 a remarkable 
solution of the prohlt m of the “ centre of oscillation,” which 
however, remaining unpublished until Ma\ 1714 {Phil Trans , 
\ol xxviii p 11) his claim to priontv was unjustly disputed 
by John Bernoulli Taylor’s Method us Incrementorum Dtrecta 
et Inversa (London 171s) added a new branch to the higher 
mathematKs, now designated the “ calculus of finite differences ” 
Among other mgemoub applications, he used it to determine 
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the form of movement of a vibrating strmg, by him first suc- 
cessfully reduced to mtchanic«al principles Ihe same work 
contained the celebrated formula known as “ Taylor’s theorem ” 
(see Inhnitfsimal Calcuius), the imporUncc of which re- 
mained unrecognized until 1772, when J L Lagrange realized 
Its powers and termed it le pnnctpal fondement du calcid 
differ enttel ” 

In his essay on Linear Perspective (London, 1715) laylor set 
forth the true principles of the art in an original and more 
general form than any of his predecessors , but the work 
suffered from the brevity and obscurit) which affected most of 
his writings, and needed the elucidation bestowed on it in the 
treatises of Joshua Kirby (17 ‘54) and Daniel Lournicr (1701) 

laylor was elected a fellow of the Royal Society carh in 
T712, sat in the same year on the committee for adjudicating 
the claims of Sir Isaac Newton and Gottfried Wilhelm Leibnitz, 
and acted as secretary to the society from the 13th of January 
1714 to the 2 1 St of October 1718 From 1715 his studies took 
a philosophical and religious bent He corresponded, in that 
year, with the Comte de Montmort on the subject of Nicolas 
Malcbranche’s tenets , and unfinished treatises, On the 
Jewish Sacrifices ” and “ On the Lawtulness of Eating Blood,” 
written on his return from Ai\-la-Chapelle in 1719, were after- 
wards found among his papers His marriage in 1721 with 
Miss Brvdges of Wallington, Surrec, led to an estrangement 
from his father, a person of somewhat morose temper, which 
terminated m 1723 after the death of tne lad) in giving birth 
to a son The ensuing two years were spent by him with his 
family at Bifrons, and in 1725 he married, with the paternal 
approbation, Sabetta, daughter of Mr Sawbridge of Olantigh, 
Kent, who, by a strange fatality, dud also in childbed in 1730 , 
in this case, however, the infant, a daughter, survived Taylor’s 
fragile health gave way , he fell into a decline, died on the 20th 
ot December 1731, at Somerset House, and was buried at 
St Ann’s, Soho By his father’s death in 1720 he had inherited 
the Bifrons estate As a mathematician, he was the only 
Englishman after Sir Isaac Newton and Roger ( otes capable 
of holding his own with the Bernoullis , but a great part of 
the effect of his demonstrations was lost through his failure 
to express his ideas full) and clearly 

A posthumous work entitled C ontemplatio Philosophtca was 
printed for private circulation in 1793 by his e^randson Sir William 
YounK Bart prefaced by a life of the author and with an appendix 
containing letters addressed to him by Bohngbroke Rossuct tic 
Several short papers bv him were published in Phil Frans vols 
xxvii to xxxii including accounts of some interesting experiments 
in magnetism and capilLirv attraction He issued m 171Q in im- 
proveti version of his work on perspective with tlie title Neiu 
Principles of Linear Perspective revised by Colson in 174Q and 
pnnted again with portrait and life of the author in 18 ii A 
French translation appeared in i7';t at Lvons laylor gave 
{Methodus Incremtnlorum p 108) the lirst satisfactorv investig ition 
of astronomical refraction 

bee Watt Bibliotheca Briianmca , Hutton Phil and Math 
Dictionary, Fctis Btog des Musiciens Th Thomson, Hist of the 
R Society p ^02 Grant Hist Phvs Astronomy p 377 Mane 
Hist des Sciencts vn p 231 M Cantor Geschichte d^r Mathe- 
matik 

TAYLOR, SIR HENRY (1800-1886), English poet and political 
official, was born on the i8th of October 1800, at Buhop- 
Middleham, Durham, where his ancestors had been small 
landowners for some generations Ills mother died while ht 
was yet an infant, and he was (hiefly educated by his father, 
a man of studious tastes, who, finding him less quick than his 
two elder brothers, allowed him to enter the navy as a midship- 
man Finding the life uncongenial, he only remained eight 
months at sea, and after obtaining his discharge was appointed 
to a clerkship m the storekeeper’s office He had scarcely 
entered upon his duties vvhen he was attacked by typhus fever, 
which earned off both his brothers, then living with him in 
I ondon In three or four years more his office was abolished 
while he was on duty in the West Indies On his return he 
found his father happily married to a lad) whose interest and 
sympathy proved of priceless value to him Ihrough her 
he became acquainted with her cousin, Isabella Fenwick, the 


neighbour and intimate friend of Wordsworth, who introduced 
him to Wordsworth and Southey Under these influences he 
lost his early admiration for Bvron, whose school, whatever its 
merits, he at least was in no way calculated to adorn, and his 
intellectual powers developed rapidly In October 1822 he 
published an article on Moore’s Irish Melodies in the Quarterly 
Review A year later he went to London to seek his fortune 
as a man of letters, and met with rapid success, though not 
precisely in this capacity He became editor of the London 
Magazine, to which he had already contributed, and in January 
1824 obtained, thrcnigh the influence of Sir Henry Holland, 
a good appointment m the Colonial Office He was immediately 
entrusted with the preparation of confidential state papers, 
and his opinion soon exercised an important influence on the 
decisions of the secretary of state He visited Wordsworth 
and Southey, travelled on the Continent with the latter, and at 
the same time, mainly through his friend and official colleague, 
the Hon Hyde Villicrs, became intimate with a very different set, 
the younger followers of Bentham, without, however, adopting 
their opinions — “ >oung men,” he afterwards reminded Stuart 
Mill, “ who every one said would be ruined L) their independ- 
ence, but who ended by obtaining all their hearts’ desires, 
except one who fell by the way” Jhe rcfcrenc'e is to Hyde 
Villiers, who died prematurely Taylor actively promoted the 
ern incipation of the sla\is in 1833, and became an intimate 
ally of Sir James Stephen, then counsel to the Colonial Office, 
afterwards under-seen tary, by whom the Act of Emancipation 
was principally framed His duties at the Colonial Ofiice were 
soon afterwards lightened by the appointment of James Sped- 
ding, with whom he began a friendship that lasted till the end 
of his life 

Ills first drama, Isaac Comnenus, Elizabethan in tone, and 
giving a lively picture of the Byzantine court and people, was 
published anonymously m 1828 Though highly praised by 
Southey, it made little impression on the public Phlxp van 
Artevelde, ir elaborate poetic drama, the subject of which had 
been recommended to him by Southey, was begun in 1828, 
published in 1834, and, aided by a laudatory criticism Irom 
Lockhart’s pen in the Quarterly, achieved extraordinary success 
Its great superiority to Taylor’s other works may be explained 
by Its being to a great extent the vehicle of his own ideas and 
feelings Artevclde’s early love experiences reproduce and 
transfigure his own Edivtn the Pair (1842) was less warmlv 
received, but his character of Dunstan, the eec Icsiaslieal 
statesman, is a fine psychological study, and the play is full of 
historical interest Meanwhile he had married (1839) Theodosia 
Spring- Rice, the daughter of his former chief Lord Monteagle, 
and, m conjunction with Sii James Stephen, had taken a leading 
part in the abolition of negro apprenticeship m the West Indies 
The Statesman, a volume of essays suggested by his official 
position, had been published in 1836, and about the same time 
he had written in the Quarterly the friendly notices of Words- 
worth and Southey which did much to dispel the conventional 
prejudices of the day, and which were published in 1849 under 
the somewhat misleading title of Notes Jrom Books 

In 1847 he was offered the under-sccretaryship of state for 
the colonics, which he declined Notes from Life and The Eve 
of the Conquest appeared m this year , and an experiment in 
romantic comedy, The Virgin Widow, afterwards entitled A 
Sicilian Summer, was published in 1830 “ Ihe pleasantest 

play I had written,” says the author , ‘‘ and I never could tell 
why people would not be pleased with it ” His last dramatic 
work was St Clement's Eve, published in 1862 In 1869 
he was made K C M G He retired from the C olonial Office in 
1872, though continuing to be consulted by government His 
last davs were spent at Bournemouth in the enjoyment of 
universal respect , and the public, to whom he had hitherto 
been an almost impersonal existence, became familiarized with 
the extreme picturesqueness of his appearance in old age, as 
represented in the photographs of his friend Julia Margaret 
Cameron He died on the 27th of March 1886 His AutO' 
biography, published a year before his dcith, while sinning a 
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little by the egotism pardonable m a poet and the garrulity 
natural to a veteran, is in the mam a pleasing and faithful 
picture of an aspiring youth, an active maturity, and a happy 
and honoured old age 

laylor’s Arievelde cannot fail to impress those who read it 
as the work of a poet of considerable distinction , but, perhaps 
for the very reason that he was so prominent as a state official, 
he has not been accepted by the world as more than a very 
accomplished man of letters His lyrical work is in general 
laboriously artificial, but he produced two well-known songs — 
“ Quoth tongue of neither maid nor wife ” and “ If I had the 
wings of a dove ” 

f avlor s Autobiography (2 vols 188 «;) should be supplemented by 
Ids Currespondt nee (1888) edited bv Kdward Dowden His Works 
Were collected in five volumes in 1877-78 

TAYLOR, ISAAC ( t 787- i 86«5), English author, son of Isaac 
laylor ( i 7 e ;9- i 829), engraver and author, was born at I^ven- 
ham, Suffolk, on the 17th of August 1787 He was trained by 
his father to be an engraver, but early adopted literature as a 
profession From 1824, the >car of his marriage, he lived a 
iiusy but uneventful life at Stanford Rivers, near Ongar, Fssex, 
where he died on the 28th of June 1865 His attention was 
drawn to the study of the fathers of the church through 
reading the works of Sulpicius Severus, which he had puked 
up at a bookstall He published a History of the Tiansmisston 
of Ancient Books to Modern Times (1827), a study in biblical 
erituism, and some other works, but he attracted little notice 
until, in 1829, he published anon^mcxisly a book bearing upon 
the religious and political problems of the day, entitled The 
Natural History of Enthusiasm, which speedily ran through 
eight or nine editions Fanaticism (183^) Spiritual Despotism 
(1835), Saturday h^vening (1832), and The Physical Theory of 
Another Life (1836) all commanded a large circulation In 
his Ancient Chnstiamtv (1839-46), a series of dissertations in 
reply to the “ Tracts for the Times ” Taylor maintained that 
the Christian church of the 4th century should not be regarded 
as embodying the doctrine and practice of the apostles because 
It was then already corrupted by contact with pagan super- 
stition 1 he book met with great opposition, but Taylor did 
not fcjllow up the control ersy 

Among his other works may be mentioned biographies of Ignatius 
Loyola (1840) and John Wesley (i8«;i), a volume entitled The 
Restoration of i^d/u/ (18^5) , ancl a course of lectures on The spirit 
of Jt^hrew Poetry ( 1 8O1 ) 

TAYLOR, ISAAC (1829-1901), English philologist, eldest son 
of the preceding, was born at Stanford Rners, 2nd May 1829 
He was educated at Trinity ( ollege, Cambridge, and took the 
mathematical tripos in 1853 His interests, however, were 
linguistic rather than mathematical, and his earliest publication 
was a translation from the (jerman of W A Becker’s Chancles 
Though of Nemcon form 1st stexk, Isaac Taylor joined the Church 
0*“ England, and in 1837 was ordained to a (ountrv curac) In 
i860 lie published The Liturgy of the Dissenters , an appeal for 
the revision of the Book of Common Prayer on Protestant 
lines,” “ as expedient for the material interests of the Church, 
and as an act of plain justice to the Dissenters ” His studies 
in local etymology bore fruit in Words and Places tn Etymological 
Illustration of History, Ethnology and Geography (1864) Be- 
tween 1865 and 1869, when he was in charge of a Bethnal 
Green parish, his philological studies were laid aside, and he 
published only The Burden of the Poor and The Family Pen, a 
record of the literary work of his own family, the Ta\lors of 
Ongar In 1869 he became incumbent of a church at Twicken- 
ham, and used his comparative leisure to produce his Etruscan 
Researches (1874), in which he contended for the Ugrian 
origin of the Etruscan language In 1873 he was presented 
to the rectory of Settrington, Yorkshire, and began his systematic 
rescan hes into the origin of the alphabet His Greeks and Goths , 
a Study on the Runes (1879), in which he suggested that the 
runes were of Greek origin, led to a good deal of controversy 
His most important work is The Alphabet, an Account of the 
Origin and Development of Letters (1883 , new and revised 


edition 1899) Taylor points out that alphabetical changes 
are the result of evolution taking place in accordance with fixed 
laws “ Epigraphy and palaeography may claim, no less than 
philology or biology, to be ranked among the inductive 
sciences ” He was largely indebted to the Egyptian researches 
of Rouge, which It has since become necessary to reconsider m 
the light of discoveries in Crete In 1885 laylor became canon 
of York, and two years later dean His paper on the Origin of 
the Aryans, read at the British Association in 1887, was after- 
wards expanded into a book In the following wmter he 
visited Eg\pl, and his letters from there, collected under the 
title I eaves from an Egyptian Notebook, aroused considerable 
controversy from the extremely favourable view he took of 
the Mahommedan religion For the last few years of his life 
Dean Taylor suffered from ill health, and was laid aside from 
active work for some time before his death in October 1901 

TAYLOR, JEREMY (1613-1667) English divine and author, 
was baptized at Cambridge on the 15th of August 1613 His 
father, Nathaniel, though a barber, was a man of some educa- 
tion, for Jeremy was “ solely ground'd in grammar and mathe- 
matics ” by him The tradition that he was descended from 
Dr Rowland Taylor, Cranmer’s chaplain, who suffered martyr- 
dom under Mar}., is grounded on the untrustworthy evidence 
of a certain I ad} \Vra>, said to have been a granddaughter of 
Jeremy Tajlor She supplied Bishop Heber m 1732 with other 
Inographical d.ata of doubtful authenticity Jeremy Taylor was 
a pupil of 1 homas Lovering, at the new ly founded Perse grammar 
sc'hool Lovering is first mentioned as master in 1619, so that 
Taylor probably spent seven years at the school before he was 
entered at Gonville and C aius College as a sizar m 1626,^ eighteen 
months after Milton had entered Christ’s, and while George 
Herbert was public orator and Edmund Waller and Thomas 
Fuller were undergraduates of the univcrsit\ He was elected 
a Perse scholar in 1628, and fellow of his college in 1633, but 
the best evidence of his diligence as a student is the enormous 
learning of which he showed so easy a command in after years 
In 1633, although still below the canonical age, he took holy 
orders, and, accepting the invitation of Thomas Risden, a 
former fellow-student, to supply his place for a short time as 
lecturer m St Paul’s, he at once attracted attention by his 
elocjuence and by his handsome face Archbishop Laud s(nt 
for Taylor to preach before him at Lambeth, and took the 
young man under his special protection 1 aylor did not vacate 
his fellowship at Cambridge before 1636, but he spent, appa- 
rently, mu( h of his time in London, for Laud desired that his 
“ mighty parts should be afforded better opportunities of study 
and improvement than a course of constant preaching would 
allow of ” In November 1635 he had been nominated by 
L«iud to a fellowship at All Souls, Oxford, where, sa\s Wood 
{Athen Oxon , Fd Bliss, 111 781), love and admiration still 
waited on him He seems, however, to have spent little time 
there He became chaplain to his patron the archbishop, and 
chaplam in ordinary to Charles I At Oxford William Chilling- 
worth was then busy with lus great work, The Religion of Pro- 
testants, and it IS possible that by intercourse with him Taylor’s 
mind may have been turned towards the liberal movement ot 
his age After two years in Oxford, he was presented, m March 
1638, by Juxon, bishop of London, to the rectory of Uppingham, 
in Rutlandshire In the next year he married Phoebe Langs- 
dale, by whom he had six children, the eldest of whom died 
at Uppingham in 1642 In the autumn of the same year he 
was appointed to preach in St Mary’s on the anniversary of 
the Gunpowder Plot and apparentlv used the occasion to clear 
himself of a suspicion, which, however, haunted him through 
life, of a secret leaning to the Romish communion This 
suspicion seems to have arisen chiefly from his intimacv with 
Christopher Davenport, better known as Francis a Sancta 
C lara, a learned Franciscan friar who became chaplain to Queen 

* An obviousl} erroneous entry in the Admission Book states 
that he had bet n at school under I ovenng for ten years and 
was m his fifteenth year Admtsswi s to GonvifU and Caius College, 
td J Venn 1887) 
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Henrietta , but it may have been strengthened by his known 
connexion with Laud, as well as by his ascetic habits More 
serious consequences followed his attachment to the Ro>alist 
cause The author ot 7 Sacred Order and Offices of F^ptsiopacy 
or Episcopacy Asserted aet^ainst the Aertans ami Xnphali \eiv 
and Old (1642), tould scarcely hope to retain his parish, whuh 
was not, however, sequestrated until 1644 la> lor probibl) 
accompanied the king to Oxford In 164^ he was presented 
to the rectory of Overstone, Northamptonshire, b\ Charles 1 
There he would be in close connexion with his friend and patron 
Spencer Compton, 2nd earl of Nortiumpton 

During the next fifteen >eirs laylor’s movements arc not 
easily traced He seems to have been in London during the 
last weeks of Charles 1 fioin whom he is said to have received 
his watch and some jewels which had ornamented the el)on> 
case in which he kept his Bible He had been taken prisoner 
with other Ro\alists while besieging Cardigan cistle on the 
4th of Februar) i()4S In 1646 he is found in paitnership with 
two other deprived clergvmen, keeping a school at Newton 
Hall, in the parish of Llanvihangel-Abcrb> thych, Carmarthen- 
shire Here he beaime private chaplain to Richard Vaughan, 
2nd carl of Carbery (i 600-1686), whose hospitable mansion, 
Golden Grove, is immortalized in the title ol Taylor’s still 
popular manual of devotion, and whose first wife was a (onsLint 
friend of Taylor The second Tad} Carbery was the original 
of the “ Lady ” in Milton’s C omiis Mrs Taylor had died 
early in 1651 His second wife was )oanna Bridges, said on 
verv doubtful authontv to have been a natural d«iughter 
of Charles I She owned a good estate, though probably 
impoverished by Parliamentarian exactions, at Mandinam, in 
Carmarthenshire 

From time to time Jeremv laylor appears in London in the 
company of his friend Evehn, m whose diar} and correspond- 
ence his name repeatedlv occurs He was three times im- 
prisoned m 1654-5 fc^r an injudicious preface to his Golden 
Grove , again in Chepstow castle, from Mav to October 1655, 
on what charge does not appear , and a third time in the Tower 
in 1657-8, on account of the indiscretion ol his publisher, 
Richard Royston, who had adorned his “ ( ollec tion of 
Offices’* with a print representing Christ in the attitude of 
Draver 

Much of his best work was produced at Golden Grove In 1646 
appeared his famous plea for toleration, OeoAoyta *EKAeKT//vr;, 
A Discourse of the Liberty of Prophesying In 1649 he pub- 
lished the complete edition of his Apology for authorized and 
set forms of Liturgy against the Pretence of the Spirit, as well 
as his Great Exemplar a History of Jesus Christ, a 

book which was mspired, its author tells us, bv his earlier 
intercourse with the earl of Northampton Then lollowed in 
rapid succession the Twenty-seven Sermons (1651), ‘ for the 
summer half-year,” and the Twenty-fm (1653), for the winter 
half-year,” The Ride and Exercises of Holy Living (1650), The 
Rule and Exerases of Holy Dying (1651), a controversial treatise 
on The Real Presence (1654), the Golden Grove , or a 
Manuall of daily prayers and letanies (1655), and the 
Unum Necessartutn (1655), which by its Pelagianism gave 
great offence ^ The Rule and Exercises of Holy I wing provided 
a manual of Christian practice, which has retained its place 
with devout readers The scope of the work is described on 
the title-page It deals with “ the means and instruments of 
obtaining every virtue, and the remedies against every vice, 
and considerations serving to the resisting all temptations, 
together with prayers containing the whole Dutv of a Chnstian ” 
Holy Dying was jjerhaps even more popular A verv charming 
piece of work of a lighter kind was inspired bv a question from 
his fnend, Mrs Kathenne Phillips (the matchless Orinda ”), 
asking ‘‘ How far is a dear and perfect friendship authorized 
by the pnnciples of Chnstianity ” In answer to this he 
dedicated to the “ most ingenious and exallcnt Mrs Katherine 
Phillips ” his Discourse of the Nature, Offices and Measures of 

1 See an angry letter by Bnan Duppa bishop of Salisbury, on 
the subject {Lden 1 xlii ) 


Friendship (1657) His Duclor Dubitantium, or the Rule of 
Conscience (1660) was intended to be the standard manual 
of casuistry and ethics for the Christian people 
He probably left Wales in 1657, and his immediate connexion 
with Golden Grove seems to h ive ceased two years earlier In 
1658, through the kind offices of his friend John Evelyn, Taylor 
was offered a lectureship m Lisburn, Ireland, by Edward 
Conway, second Viscount Conway At first he declined a post 
m which the duty was to be shared with a Presbyterian, or, 
as he expressed it, “ where a Presbyterian and myself shall 
be like Castor and Pollux, the one up and the other down,” 
and to which also a ver} meagre salary was attached Pie 
was, however, induced to take it, and found in his patron’s 
mansion at Portmorc, on Lough Neagh, a congenial retreat 
At the Restoration, instead of being recalled to England, as 
he probably expected and certainly desired, he was appointed 
to the sec of l)own and Connor, to which Wcus shortly added 
the small adjacent diocese of Dromorc He was also made a 
member of the Irish privy council and vice-chancellor of the 
university of Dublin None of these honours were sinecures 
Of the university he writes, “ I found all things in a perfect 
disorder a heap of men and boys, but no body of a 

college, no one member, cither fellow or scholar, having any 
legal title to his place, but thrust in by tyranny or chance ” 
Accordingly he set himself vigorously to the task of framing 
and enforcing regulations fur the admission and conduct of 
members of the university, and also ot establishing lectureships 
His episcopal labours were still more arduous there were, 
at the date of tlie Restoration, about seventy Presbyterian 
ministers in the north of Ireland, and most of these were from 
the west of Scotland, and were imbued with the dislike of 
Episcopacy which disti igiiishcd the Covenanting party No 
wonder that laylor, writing to the duke of Ormonde shortly 
after his consei ration, should have said, “ I perceive myself 
thrown into a place of torment ” His letters perhaps somewhat 
exaggerate the danger in whiih hi lived, but there is no doubt 
that his authority was resisted and his overtures rejected His 
writings also were ransacked for matter of accusation against 
him, a committee of Scotch spiders being appointed to see 
if the} can gather or make poison out of them ” Here, then, 
was Taylor’i opportunity for exemplifying the wise toleration 
he had in other days inculcated, but the new bishop had nothing 
to offer the Presbyterian clergy but the bare alternative — sub- 
mission to episcopal oidination and jurisdiction or deprivation 
Consequently, m his first visitation, he declared thirty-six 
churches vacant , and of these forcible possession was taken 
by his orders At the same time many of the gentry were won 
by his undoubted sincerity and devotedness as well as by his 
eloquence With the Roman Catholic clement of the popula- 
tion he was less successful Ignorant of the English language, 
and firmly attached to their ancestral forms of worship, they 
wcic yet compelled to attend a service they considered profane, 
conducted in a language they could not understand As 
Heber says, ** No part of the administration of Ireland by the 
English crown has been more extraordinary and more un- 
fortunate than the system pursued for the mtroduction of the 
Reformed religion ” At the instance of the Irish bishops 
Taylor undertook his last great work, the Dissuasive from Popery 
(in two parts, 1664 and 1667), but, as he himself seemed partly 
conscious, he might have more effectually gamed his end by 
adopting the methods of Ussher and Bedell, and inducing his 
clergy to acquire the Irish tongue 

The troubles of his episcopate no doubt shortened his life 
Nor were domestic sorrows wanting m these later years In 
1661 he buried, at Lisburn, Edwarcl, the only surviving son of 
his second marriage His eldest son, an officer in the army, 
was killed in a duel , and his second son, Charles, intended for 
the church, left Trinity College and became companion and 
secretary to the duke of Buckingham, at whose house he died 
The day after his son’s funeral Taylor caught fever from a 
patient whom he visited, and, after a ten days’ illness, he died 
at Lisburn on the 13th of August 1667, in the fifty-fifth year of 
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his life and the seventh of his episcopate, and was buried in the 
cathedral of Dromore 

laylor’s fame has been maintained by the popularit> of his 
sermons and devotional writings rather than by his influence as a 
theologian or his importanet as an ecclesiastic His mind was 
neither scientific nor speculative, and he was attracted rather 
to questions of casuistry than to the problems of pure theology 
Ills wide reading and capacious memory enabled him to carr) in 
his mind the materials of a sound historical theology, but these 
materials were unsifted by criticism His immense learning 
served him rather as a storehouse of illustrations, or as an 
armoury out of which he could choose the fittest weapon for 
discomfiting an opponent, than as a ejuarr^ furnishing him 
with material for building up a eomplctely d( signed and endur- 
ing edifice of systematized truth Indeed, he had very limited 
faith in the human mind as an instrument of truth “ Theo- 
logy,’^ he says, “ is rather a divine life than a divine knowledge ” 
Ills great plea for toleration is based on the impossibility of 
erecting theology mto a demonstrable science ‘‘ It is im- 
possible all should be of one mind And what is impossible 
to be done is not necessary it should be done ” Differences of 
opinion there must be , but “ heresy is not an error of the 
understanding but an error of the will ” He would submit 
all minor questions to the reason of the individual member, 
but he set certiin limits to toleration, excluding “ whatsoever 
is against the foundation of faith, or contrary to good life and 
the laws of obedieru e, or destructive to human soi lety, and the 
puldic and ]ust interests of bodies politic ” Peace, he thought, 
might be made “ if men would not call all opinions by the name 
of religion, and superstructures by the name of fundamental 
articles ” Of the propositions of sectarian theologians he said 
that confidcnc e was the first, and the se( ond, and the third part 
Of a genuine poetic temperament, fervid and mobile m feeling, 
and of a prolific fancy, he had also the sense and wit that come 
of varied contact with men All his gifts were made available 
foi influencing other men hy his e isy eominand of a style rarely 
m it( hed in dignity and ( olour With all the majesty and stately 
elaboration and musical rhythm of Milton’s finest prose, Taylor’s 
st>le IS relieved and brightened by an astonishing variety of 
felicitous illustrations, ranging from the most homely and terse 
to the most dignified and elaborate His sermons espeeiall) 
abound m quotations and allusions, which have the air of 
spontaneously suggesting themselves, but which must sometimes 
have baffled his hearers I his seeming ped intry is, however, 
atoned for by the clear practical aim of his sermons, the noble 
ideal he keeps before his hearers, and the skill with which he 
handles spiritual experience and urges incentives to virtue 

Th( whole works of Jtrtmv Taylor with a life of the author 

and a critical examination of his writings was published by Bishop 
Reginald Hebei in 1822 rt issued after careful revision by Charles 
Page Eden (1847-54) IIis most popular works I he liberty of 
Prophesying, Holy Living and Holy Dying have been often reprinted 
The Poems and Vtrst 4 ranslatwns of Jeremy Taylor were edited 
by Dr A B (xrosirt in vol 1 of the Mtsctllanies of the bulUr 
Worthies Library (187c) Iht first biographer of Jeremy Taylor 
was his friend and successor George Rust who preached a funeral 
sermon (in i6b8) which remains a valuable document His hfe 
has been written by John Wheeldon (1703) H K Bonnev (1815), 
T S Hughes (1851), R H Willmott (1847) George L Duyekmek 
(New York 1760) The chief authority is still Eden's revision of 
Bishop Heber's memoir which includes much valuable corre- 
spondence See also E W Gosse’s Jeremy Taylor (1904) in the 
English Men of Litters senes A bibliography of works dealing 
with the subject is included in the article by the Rev Alexander 
Gordon in the Dictionary of National Biography S F Coleridge 
was a diligent student md a warm admirer of Jeremy Taylor whom 
he regarded as one of the great masters of English style A senes 
of comments by Coleridge are collected in his Literary Remains 
(1838 vol 111 pp 205-590) 

TAYLOR, JOHN (1580-1653), English pamphleteer, com- 
monly called the “ Water-Poet,” was bom at Gloucester on 
the 24th of August 1580 After fulfilling his apprenticeship 
to a waterman, he served (1506) in Essex’s fleet, and was present 
at Flores in 1597 and at the siege of Cadiz On his return to 
England he became a Thames waterman, and was at one time 
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collector of the perquisites exacted by the lieutenant of the 
lower He was an expert in the art of self-advertisement, 
and achieved notoriety by a series of eccentric journeys With 
d companion as feather-brained as himself he journeyed from 
London to Queenborough in a paper boat, with two stockfish 
tied to canes for oars The Pennyles Pilgrimage, or the Money- 
lesse Ply ambulation of John Taylor how he travailed on 
foot from London to Edenborough in Scotland 1618, contains 
the i( count of a journc> perhaps suggested by Ben Jonson’s 
celebrated undertaking, though 1 aylor emphatically denies any 
intention of burlesque He went as far as Aberdeen At 
Leith he met Jonson, who good-naturedly gave him twenty - 
two shillings to drink his health in England Other travels 
undertaken for a wager w ere a journey to Prague, where he is 
said to have been entertained (1620) by tht queen of Bohemia, 
and those described respectively in A very merry, uherry ferry 
voyage, or Yorke for my money, and A New Discovery by sea 
until a Wherry from London to Salisbury (1623) At the out- 
break of the civil war Taylor began to keep a public-house at 
Oxford, but when his friends the Royalists were obliged to 
surrender the city he returned to London, where he set up a 
similar busmess at the sign of “ The Crown ” in Phoenix Alley, 
I ong Acre At the time of the king’s execution he changecl 
his sign to the Mourning Crown, but the authorities objected, 
and he substituted his own portrait He Wtus buried in the 
churchward of St Martin’s-in-lhe-Fields on the 5th of December 
1653 

lay lor gave himself the title of “ the king’s water-poet and 
the queen’s water-man ” He was no poet, though he could 
string rhymes together on occasion His gifts la} in a coarse, 
rough and ready wit, a talent for narrative, and a considerable 
command of repartee, which made him a dangerous enemy 
Thomas Coryate, the author of the Crudities, was one of his 
favoiiiite butts, and he routed Taylor’s special anger because 
he persuaded the authorities to have burnt one of Ta}lor’s 
pamphlets directed against him This was Laugh and be Fat 
(1615 ?), a parody of the Odcombian Banquet 

Sixty three of iavlorS “ works ” appeared in one volume m 
1O50 Ihib was reprinted by the Spenser SocitU in 1868-9 being 
lollov\ed by other tracts not included in the collection (1870-8) 
Some of Ins more amusing productions were edited (1872) by 
( harles Hindley as The orks of John Ta%lor They provide some 
very entertaining reading but in spite of the legend on one of his 
title -pages “ Lastly that (which is R irc 111 a Travailcr) all is true " 
it IS permissible to exercise some mental reservations in accepting 
his statements Mr Hindlt\ edited other tracts of Tavlor’s in his 
Mtscillanea ^ntiqua Anglic ana (1875) 

TAYLOR, JOHN (1704-1766), English classical scholar, was 
born at Shrewsbur) on the 22nd of June 1704 His father 
was a barber, and, by the generosity of one of his customers, 
the son, having received his early education at the grammar 
school of his native town, was sent to St John’s College, Cam- 
bridge In 1732 he was appointed librarian, in 1734 registrar 
of the university Somewhat late m life he took orders, became 
rector of Lawford m Essex m 1751, and canon of St Paul’s in 
1757 He died in London on the 4th of April 1766 Taylor 
IS best known for his editions of some of the Greek orators, 
chicfl} valuable for the notes on Attic law, eg Lysias (1739), 
Demosthenes Contra Lepiinem (1741) and Contra Midiam 
(1743, with Lycurgus Contra Leocratem), intended as specimens 
of a proposed edition, in five volumes of the orations of Demos- 
thenes, Aeschines, Dmarchus and Demades, of which only 
vols 11 and 111 were published Taylor also published (under 
the title of Marmor Sandincense) a commentary on the inscrip- 
tion on an ancient marble brought from Greece by Lord Sand- 
wich, containmg particulars of the receipts and expenditure of 
the Athenian magistrates appointed to celebrate the festival 
of Apollo at Dtlos in 374 b c His Elements of Ctvtl Law 
(1755) also deserves notice It was severely attacked by 
Warburton in his Divine Legation, professedly owing to a 
difference of opinion in regard to the persecution of the early 
Christians, m reality because Tavlor had spoken disparagmgly 
of his scholarship 



1 AYLOR, JOSEPH— TAYLOR, ROWLAND 


472 

TAYLOR, JOSEPH (c 1586-r 1653), English actor, is men- 
tioned m the folio Shakespeare of 1623 as one of the twenl^-slx 
who took principal parts in all of these plays There is a 
legend that he was trained by Shakespeare to pla\ Hamlet 
and that he succeeded Buibagc in this and other parts C ertam 
it IS that m man^ of Beaumont and Fletcher’s plavs he had a 
leading role, and he is one of the ten actors who signed the 
dedication of the first folio of these dramatists (1647) 

TAYLOR, MICHAEL ANGELO (1757-1834), English politi- 
cian, wis a son of Sir Robert Tavlor (1714-1788), the architect, 
and was educated at Corpus Christi College, Oxford, becoming 
cl bairiijter at Lincoln’s Inn in 1774 He entered the House 
of Commons as member for Poole in 1784, and, with the excep- 
tion of the short period from 1802 to 1806, remained a member 
of parliament until 1834, although not as the representative of 
the same constituenc\ In parliament Ta}Ior showed himself 
anxious to curtail the delays in the C ourt of Chancery, and to 
improve the lighting and paving of the London streets , and 
he was largely instrumental in bringing about the abolition of 
the pillory At first a supporter of the ^ounger Pitt, he soon 
veered round to the side of Fox and the Whigs, favoured parlia- 
mentary reform, and was a personal friend ot the regent, after- 
wards George IV He was on the committee which managed 
the impeachment of Warren Hastings , yvas made a privy 
councillor in 1831 , ard died m I ondon on the i6th of July 
1834 Tavlor is chieflv knoyvn m connexion with the Metro- 
politan Paving Act of 1817, which is still referred to as Michad 
Angelo Taylor’s Act ” Often called “ Chicken laylor ” because 
of his reference to himself as a “mere chicken in the layy,” 
he IS des( ribed bv Sir Spenc er Waloolc as ‘‘ a pompous barrister 
with a little body and a loud voice” Ia>lor’s father. Sir 
Robert, was the founder of the Ta}lorian Institution at Oxford 
TAYLOR NATHANIEL WILLIAM (1786-1858), American 
Congregational theologian, wcus bom in New Milford, Con- 
necticut, on the 23rd of June 1786, grandson of Nathaniel 
Tavlor (1722-1800), pastor at Neyv Milford He graduated at 
Yale College in 1807, studied theology under Timothy Dwight, 
and in 1812 became pastor of the First Church of New Haven 
Irom 1822 until his death in Neyv Haven on the loth of March 
1858 he was Dwight professor of didactic theology at Yale 
He was the la«t notable representative of the New England 
school, in which his predecessors were the younger Edwards, 
John Smalley (1734-1820) and Nathaniel Emmons In the 
Yale Divinity School his influence was powerful, and in 1833 
one of his foremost opponents, Bcnnet Tyler (1783-1858), 
founded in East Windsor a Theological Institute to ofiset 
Taylor’s teaching at Yale 

Taylorism, sometimes called the “ New Haven ” theology, was 
an attempt to defend Cahinism from Armiman attacks and the 
defence itself was accused of Arrniminism md T^elagianism byr 
A A Hodge of Princeton and Leonard \\ oods of Andover laylor s 
theology was distinctively infra lapsanan it disagreed with Samuel 
Hopkins and Emmons in rejecting the theor> of “ divine effii lency ” 
an<i m arguing that man can choose the right ‘even if be won t ” 
— distinguishing like Edwards between natural ability and moral 
inability it distinguished sensibility or susceptibility as something 
different from will or understanding without moral quihties to 
which the appeal for right choice may lje made and it made self 
love (a term borrowed from Dugald Stewart connoting the innocent 
love of happiness and distinct from selfishness) the particular 
feeling appealed to by the influences of the law and gospel 

He wrote Prachcal ^ermon^ (i^'SS edited by Noah Porter) 
lectures on the Moral Government of God {2 vols , 18 59) and Essays 
and Lectures upon Select Topics in Repealed Theology (1859) all 
published posthumously 

TAYLOR, PHILIP MEADOWS (1808-1876), Anglo-Indian 
administrator and novelist, was bom at Liverpool on the 25th 
of September 1808 At the age of fifteen he yvas sent out to 
India to become a clerk to a Bombay merchant On his arrival 
the house was in financial difficulties, and he was glad to accept 
in 1824 a commission in the service of his highness the nizam 
to which service he remained devotedly ittarhcd throughout 
his long career Ht was speedily transferred from militji\ 
duty to a civil appointment, and in this rapacity he acquired 
a knuwlidgi of the languages and the people of Southcri India 


which has seldom been equalled He studied the laws, the 
geology, the antiquities of the country , he was alternately 
judge, engineer, artist and man of letters, for on his return to 
England in 1840 on furlough he published the first of his Indian 
novels, Confessions of a Thug, in which he reproduced, with 
singular vivacity and truth, the scenes which he had heard 
described by the chief actors in them i his hook was followed 
by a series of tales, Ttppoo Sultaun (1840) Tara (1863), Ralph 
Darnell (1865), Seda (1872), and 4 hoble Queen (1878), dl 
illustrating periods of Indian history and society, and giving 
a prominent place to the native character, for which and 
the native institutions and traditions he had a great rcgarij 
and respect Returning to India he acted from 1840 to 1853 
<is correspondent for The Times He also wrote a Student^ s 
Manual of the History of India (1870) About 1850, Meadows 
Taylor was appointed by the nizam’s government to administer, 
during a long minority, the principality of the young raja of 
Shorapore He succeeded without any European assistance 
in Fusing this small territory to a high dcgicc of prosperity, 
and such yvas his influence with the natives that on the occur- 
rence of the mutiny in Bengal he held his ground without 
military support Colonel Taylor, whose merits were now 
recognized and acknowledged by the British government of 
India — although he had never been in the service of the Com- 
pany — was subsequently appointed to the deputy commissioner- 
ship of the Western ceded districts, where he succeeded m 
establishing a new assessment of revenues at once more equitable 
to the cultivators and more productive to the government By 
indefatigable perseverance he had raised himself from the con- 
dition of a half-cducatcd lad, without patronage, and without 
cycn the suppe^rt of the ( ompany, to the successful government 
e^f some of the most important provinces of India, 36,000 square 
miles in extent and with a population of more than five millions 
On his retirement from servie e in i860 he was made a C S I 
and given a pension laylor died at Mentone on the T3th of 
May 1876 

See Mevdows Tayloi’s The Story of My Lift (1877) 

TAYLOR, ROWLAND (d 1555), English Protestant martyr, 
was born at Rothbury, Northumberland , he took minor orders 
at Norwich in 1528 and graduated LL B at Cambridge in 1530 
and LL D ill 1534 Adopting reformed views he was made 
chaplain by Cranmer in 1540 and presented to the living of 
Hadleigh, Suffolk, in 1544 In Whitsun week, 1547, he pre uhed 
a “ notable sermon ” at St Paul’s ( ross, and was given the third 
stall in Rochester cathedral In 1549 he was placed on a com- 
mission to examine Anabaptists, and in 1551 he was appointed 
chancellor to Bishop Ridley, select preacher at Canterbury, 
and a commissioner for the reform of the canon law , in 1552 
Coverdale made him archdeacon of Exeter Apparently he 
advocated the cause of Lady Jane Grey, for on the 25th of 
July 1553, only six days after Mary’s proclamation as queen, 
he was committed to the custody of the sheriff of Essex He 
was released not long afterwards, and with the support of his 
parishioners offered strenuous resistance to the restoration of 
the Mass He was consequently imprisoned m the King’s 
Bench pnson on the 26th of March 1554 The sturdy pro- 
testantism of laylor and his flock, who seem to have caused 
various commotions, marked him out for the special enmity 
of Mary’s government , and he was one of the first to suffer 
when in January 1555 parliament had once more given the 
clerical courts libertv of jurisdiction He was sentenced on 
the 22nd, excommunicated on the 29th, degraded by Bonner 
on the 4th of February, and burnt on the 9th at Aldhim 
Common near Hadleigh His blameless character had made 
a great impression on his age, and he was commemorated in 
many popular ballads He was regarded as the ideal of a 
Protestant parish priest , he was married and had nine children 
The alleged descent of Jeremy Taylor from him has not been 
proved 

See Thomas Quinton Stow’3 Memoirs of Roivland Taylor (18^3) 
Diet of Nat Btogr Iv 463-4 and authorities there cited 

(ATP) 
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TAYLOR, THOMAS (1758-183^), Enp:li&h writer, generally 
called “ the Platonist,” was born m London on the 15th of 
May 1758, and lived there till his death on the ist of November 
1835 He was sent to St Paul’s school, but was soon removed 
to Sheerncss, where he spent several years with a relative who 
was engaged in the dockyard He then began to study for the 
dissenting ministry, but an imprudent marriage and pecuniary 
dilliculties compelled him to abandon the idea He became a 
schoolmaster, a clerk in Lubbock’s banking-house, and from 
i7()8-i8o 6 was assistant secretary to the society for the en- 
couragement of arts, manufactures and commerce, which post 
he resigned to devote himself to the study of philosophy He 
had the good fortune to obtain the patronage of the duke of 
Norfolk and of a Mr Meredith, a retired traciesman of literary 
tastes, who assisted him to publish several of his works 1 hese 
mainly ecmsi'^ted of translations of the whole or part of the 
writings of Aristotle, Plato, Plotinus, Proclus, Pausanias, 
Porphyry, Ocellus Lueanus, and the Orphic hymns His 
efforts were unfavourably — almost contemptuously — received, 
but, in spite of defects of scholarship and lack of critical faculty, 
due recognition must be awarded to the indomitable industry 
with which he overcame early difliculties He figures as the 
“ modern Pletho ” in Isaac Disraeli’s Curiosities of Literature 
and m his novel Vauneriy and as “ England’s gentile priest ” in 
Mathias’s Pursuits of Literature 

TAYLOR, TOM (1817-1880), English dramatist and editor 
of Punchy was born at Bishop Wcarmouth, near Sunderland, on 
the loth of October 1817 After attending school there, and 
studying for two sessions at Glasgow University, he in 1837 
entered Trinity College, Cambridge, of which he became a 
fellow Subsequently he held for two years the professorship 
of English literature at University College, Lemdon He was 
called to the bai (Middle lemple) in November 1846, and went 
on the northern circuit until, in 1850, he became assistant 
secretary of the Board of Health On the reconstruction of 
the Board in 1854 he was made secretary, and on its abolition 
his services were transferred to a dcpaitmcnt of the Home 
Office, retiring on a pension in 1876 In his very early years 
Tom Taylor had shown a predilection for the drama, and had 
been in the habit of performing dramatic pieies with a number 
of (hildren in a loft over a brewer’s stable Four burlesques of 
his were produced at the Lyceum in 1844 He made his first 
hit with To Parents and Guardians y brought out at the Lyceum 
in 1845 also wrote some burlesques in conjunction with 
Albert Smith and Charles Kenny, and eollaboratecJ with Charles 
Reade in Masks and Fates (1852) Before the close of his life 
his dramatic pieces numbereel over 100, amongst the best 
known ol which are Our American Cousin (1858), produced by 
Laura Keene in New York, in which Sothern created the part 
of Lord Dundreary, Still Waters Run Deep (1833), Victims 
(1837), the Contested Flection (1839), the Overland Route 
(i860) , the Ticket of Leave Man (1863), Anne Boleyn (1875) , 
and foan of 4 rc (1871) He was perhaps the most popular 
dramatist of his time, but, if his chief concern was the con- 
struction of a popular acting play, the characters in his dramas 
are clearly and consistently drawn, and the dialogue is natural, 
nervous and pointed In his blank verse historical dramas, 
Anne Boleyn and foan of Arc, he was not so successful 

Taylor had begun his career as a journalist when he first 
came to London He very soon became connected with the 
Morning Chronicle and the Daily News, for which he wrote 
leaders lie was on the staff of Punch until 1874, when he 
succeeded Shirley Brooks as editor He occasionally appeared 
with success in amateur theatricals, more especially in the 
character of Adam in As \ ou Like It and of Jasper in A Sheep in 
Wolfs Clothing He had sonic talent for painting, and for 
many years was art critic to The Times and the Graphic He 
died at Lavender Sweep, Wandsworth, on the 12th of July 1880 

\part from the drama lorn laylor’s chief contributions to 
literatutc irt his biogr iphies of painters viz Autohto^raphy of 
li R Havdon (i8^D. Autobiography and Correspondence of C R 
Leshi RA (i860), and Life and Tunes of Sir Joshua Reynolds 


(iSOi;) which hid been kit in a very incomplete state by Leslie 
His Historical Dramas ippcired m cme volume m 1877 lie ilso 
edited, with a memorial pic face Pen Skdclus from a Vamshtd 
Hand selected from Papers of the late Mortimer Collins 

TAYLOR, WILLIAM (1765-1836), English man of letters, 
son of a Norwich manufacturer, was born in that (ity on the 
7th of November 1765 He belonged to the Unitarian com- 
munitv, and went to a school kept at Palgrave, Suffolk, by 
Rochemont Barb?uld, husband of Anna Letitia Barbauld, 
where Trank Sayers (1763-1817) was among his schoolmates 
He travelled on the C ontment for some \ ears to perfect himself 
m foreign languages Williim Taylor and his father were both 
m sympath) with the Freni h Revolution, and belonged to a 
“ revolution society” at Norwich In 1791 the disturbed con- 
dition of affairs induced the elder Taylor to wind up his busi- 
ness, and from this time William devoted himself to letters 
He was an enthusiast for German poetry, and did great service 
to English literature by translations of Burger’s 1 enore (1790, 
printed 1796), of Lessing’s Nathan the Wise (1790, printed 
1805), of Goethe’s Iphigema in Taurts (1790, printed 1793), 
and of four of Wicland’s Dialogues of the Gods (1795) He was 
a prolific writer of review articles, in whicn his knowledge of 
foreign literature served as a useful st indard of criticism 
Much of this material was made use of in his most important 
work, his Historic Survey of German Poetry (3 vols , 1828-30) 
He also edited the works of his friend Sayers with a memoir 
(1823) He died at Norwich on the 5th of March 1836 

See a ’Memoir of tJu life and Writings of thi late H Taylor of 
Norwich bv Jnhn Warden Kobberds (2 voB 1X4D Crcorg 
Herzfeld William 1 a\lor von Norwich (1897) Taylor is well known 
to readers of (xcorge Borrow by the portrait of him as the “ cider 
individual ” 111 the 23rd ch ipter of I avengro 

TAYLOR, ZACHARY (1784-1850), twelfth president of tne 
United States, was bom in Orange county, Virginia, on the 
24th of September 1784 During tlie following year his father, 
Colonel Richard Tavlor, a veteran of the War of Independence, 
migrated to Kentucky, settling near Louisville, and thereafter 
played an important part in the wars and polities of his adopted 
state I he bo)hood and youth of Zachar) Taylor were thus 
passed m the midst of the stirring frontier scenes of early 
Kentucky, and from this experience he acquired the hardihood 
and resoluteness that c harai terized his later life, although he 
inevitably hiked the advantages ot a thorough education 
In May 1808 Taylor received a commission as first lieutenant 
in the 7th United States Infantr), and for the next few years 
was employed in routine duties Early in 1812 he was made 
captain, and during the ensuing hostilities with Great Britain 
distinguished himself b) his gallant defence against the Indians 
of Fort Harrison, a stockade in central Indiana For this he 
was breveted major, and in May 1814 received a regular major’s 
commission, but being reduced at the conclusion of the war 
to the rank of captain, temporarily left the service In May 
1816 he was reinstated as major, and in 1819 was promoted to 
be a lieutenant-colonel , and in the routine discharge of his 
duties he was stationed at various posts on the western frontier 
In 1832, as colonel, he took part in the Black Hawk W/^ar, and 
was the officer to whom Black Hawk surrendered, later he 
oecasionalh acted as Indian agent along the upper Mississippi 
In 1836 Tavlor was ordered from Wisconsin to take com- 
mand against the Seminoles in Tlorida On the 25th of 
December 1837, after a difficult campaign, he inflicted a severe 
defeat upon the Indians at the battle of Okeechobee, and for 
this was breveted brigadicr-gcncral I hen followed four years 
of harassing service in the Florida Everglades, whence he 
passed to the command of the First Department of the army, 
with headquarters at Fort Jesup, Louisiana 

While at New Orleans in 1845, lav lor received orders from 
President Polk to march his troops into Icxas, as soon as that 
state should aciept the terms of annexation proposed by the 
[omt Resolution of Congress of March 2, 1845 I ater in June 
Polk, who assumed that the Rio Grande rather than the Nueces 
was the south-western boundary of Texas, ordered him to take 
up a position at the mouth of the Sabine, or at some other 
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point best suited for an advance to the former river By the 
middle of August la>lor had selected a position at Corpus 
Christi, on the west b<ink of the Nucccs and within the disputed 
territor), and here he remained until the iollowing spring 
Upon the definite refusd of the Mexican government under 
Paredes to resume with the United Stati s th( diplomatic 
relations broken oft by the annexation of Icxas, I a} lor \\as 
ordered to ad\an(e to the Rio Grande for the purpose of anti- 
cipating an\ hostile incursion from Mexico He himself 
favoured such a movement if the Unite'd States was to main- 
tain its chim as regards the houndarv In obedience to his 
instructions he left Corpus ChrisU on the 12th of March 1846, 
fortified Point Isabel as a base of supplies, and took up his 
position on the disputed river, opposite the Mexican town of 
Uatamoras Here he begin to construct Fort lexas, atter- 
wards called lort Brown, upon the present site of Brownsville 
The commander of the Mexican \rmy of the North Ampudia, 
immediatel) summoned him to retire behind the Nueces under 
the threat of intciprcting his idv ince as an invasion of Mexican 
tcrritorv lav lor not only disregarded this summons, but 
within the following week proceeded to bloekade the Rio 
Grande Hostilities were then unavoidable, and the first 
passage at arms occurred on the 24th ot \pril 1846, when a 
large force of Mexicans on the eist bank of the Rio Grande 
ambushed and captured a smill party of \meriean dragoons 
under Capt iin Seth B Thornton (t8i4-t<S 47) The news of 
this event led President Polk, on the nth of May, to rccom- 


I 


mend a formil deelarition of war on the ground th it it existed 
by the act of Mexico herselt,” for that power “ has passed 
the boundirv of the United St itcs, has inv ided our territory 
and shed American blood upon American soil This state- 
ment was incorporated in the bill declaring war, and although 
severelv criticized during the Senate dcbitc, passed both houses 
of Congress by overwhelming majorities 

Meanwhile lav lor had strengthened his base of supplies at 
Point Isiliel, where he w is reinforced bv militii from Texas 
and Louisiana, and during the return march from this post 
was fienclv attacked nt Palo \lto (about <S m N E of Browais- 
ville, Texas) on May 8th, by the Mexicans under Arista Ihc 
latter was easily driven from the field, but on the following 
dav thrcitcncd Taylor’s advance in a much stronger position, 
Resaca de la Palma (about \ in N of Brownsville) A brilliint 
charge b\ the dragoons under Captain May decided this contest, 
whicli lavdor followed up by a purMiit of the Mexican gcncnil 
to the Rio Grande Alter relieving Tort Brown, which had 
been besieged since the 3rd of May, Tavdor himself crossed 
the river, and on the i8th of Afav occupied Matamoras, from 
which Arista had alreadv retreated to Monterrey 
As it was the intention of the administration to wage war 
for the puqiose merely of l^ringing Alexico to negotiate, Taylor 
did not immediately advanc e southward from the Rio Grande 
When, however, Mexico persisted in her refusal to treat, Polk 
decided to contjuer her northern provinces Taylor formed a 
new base of operations at Camargo, farther up the river, and 
from this point, m August began an advance towards Monterrey, 
the capital of Nuevo Leon After hard fighting he occupied 
this city m the latter part of September (see Monterrfy) 
The truce with which he followed up this success was unaciept- 
able to the administration, and upon receiving notice to resume 
hostilities, he 0((upicd Saltillo, the capital of ( oahuila, and 
Victoria, the capital of Tamaulipas, thus completing the con- 
quest of the north-eastern states of Mexico Bv this time 
Taylor had been reinforced by some 3000 troops which had 
marched under Gen John F Wool from San Antonio directly 
towards Chihuahua, but which had been deflected at Monclova 
to join his army of occupation ” During the war he was 
breveted major-general (May 1846), and ( ongress thrice passed 
votes of thanks and ordered the presentation of commemorative 
gold medals President Polk distrusted Taylor because of his 
supposed Whig views, and now began to express his dissatis- 
faction with the general’s failure to take full advantage of his 
victories and his hesitancv to suggest a plan for the future 


conduct of the war Taylor was unwilling to lead his own 
army farther into the desert interior of Mexico and remained 
non-committal upon the projected attempt from Vera Cruz 
When Polk finally determined upon the latter campaign, he 
selected Gen Win he Id Scott, although the latter was personally 
unacceptable to himself, as its leader, and despite Taylor’s 
vigorous protests detached most of his experienced troops to 
join hiott’s command Meanwhile through the (onnivance of 
the American authorities, Santa Ann i n turned from his C uban 
exile, and, as the newly elected Mexuan president, disregarding 
his pledges to aid Polk in bringing about a satisfactory peace, 
prepared to wage a more effcitive war against the Amernan 
invaders learning ot the weakened condition of laylor’s 
fone he made a sudden advance to the northward with some 
20,000 troops, and on the 22nd of February 1847 encountered 
Tavlor with one-fourth that number at Buena Vista, a few 
miles bt y ond Saltillo The all day battle in the narrow mountain 
pass was the most stubbornly contested of the whole war, and 
the brilliant victorv of laylor ovxr such odds made “Old 
Rough and Ready,” as he wxis lalkd by his troops, the hero 
of the hour With this encounter the serious work of his 
“ armv of occupation” ended, although he was later joined 
by Gen Alexander W Doniphan’s troops who had marched 
from New Mexico via ( hihuahua Taylor’s brilliant victory, 
won when he was so gnatly handicapped by Polk, emphasized 
the popular discontent which that president’s policy had already 
aroused, and suggested him to the political leaders as a pre- 
sidintial possibility I he general, however, had passed his 
mature years wholly in mihtary’^ service and had never voted, 
much less strongly allied himsi If, with any political party 
Nevirthclcss when Taylor meetings btiame the fashion and 
newspapers began to advocate his nomination, party lines 
threatened to disippcar despite the fi antic efforts of the old- 
time chiefs of tilt two leading organizations to stem the tide 
against the populir favourite Tht Dtmotratic party with its 
more efficient machiiu r\ prevented a stampede ot its rank and 
file, but the Whigs were less sutt cssful Within a month ifter 
his vKtory over Smta Anna a Whig convention in Iowa nomi- 
nated him for the presidency, and public meetings in kentuckv, 
Ohio, Virginia, Pennsylvania and elsewhere quickly took 
similir action, in many cases without regard to party lints 
Tiylor first adopted a course of dis(ouraging these suggestions 
ancl emphasized his non-partisan attitude, but later gave way 
to the pressure, and issued a statement that pro\cd satisfactory 
to the majority of the Whig politicians Yet it required four 
ballots in the national convention to cnenome the reluctance 
of Webster’s, ( lay’s and Scott’s followers and secure the party 
nomination Ihe disaffection of these leaders was more than 
counterbalanced, however, by the split of the New York 
Democrats over the slavery question, which assured Taylor 
of the vote of that state His residence in Louisiana, his 
ownership of a large plantation with its slaves, and his family 
connexion with Jefterson Davis (who had married his daughter), 
rendered him more acceptable to many of the southern Demo- 
crats than their party candidate, Lewis Cass, an advocate of 
“squatter sovereignty” and the representative of the demo- 
cracy of the free North-west As a result laylor carried eight 
slave states while his opponent secured seven, but in the free 
states the conditions were exactly reversed He received a 
majority of electoral votes on each side of the Mason and 
Dixon line and was confirmed in his preconceived opinion that 
he was to be the president of the whole people Both parties 
had attempted to avoid the burning slavery issue, — the Whigs 
by adopting no platform whatever and the Democrats by 
trusting to the well-known views of their candidate, but the 
political leaders in Congress could not escape the many definite 
questions presented by the possession of the territory newly 
acquired from Mexico The Wilmot Proviso and the bill to 
organize the territory of Oregon had already aroused both 
sections and had given occasion for Webster and Calhoun to 
state their respective views upon the ccmstitutional questions 
involved The three weeks’ contest over the election of a 
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speaker in the House of Representatives in December 1849, 
emphasized the sectional passions already engendered Under 
the circumstances the hrst message from President 1 aylor was 
awaited with great interest While advising Congress to 
‘abstain from the introduction of those exciting topics of 
sectional character which have hitherto produced painful 
apprehensions in the public mind,” he favoured the admission 
ot California as a free state, and counselled the Icgislatc^rs to 
await the action of the people of New Mexico and Utah upon 
the slavery question As he had already encouraged California 
to form the state government it desired, and later took a strong 
position against the efforts ot lexas to possess itsell of part 
of New Mexico, it was apparent that he was less me lined to 
favour the radical pro-slavery progrxmmc than his previous 
career had seemed to promise This was still further empha- 
sized b> his marked friendship for William H Seward and his 
contemptuous reference to the territorial portion of Cla>’s 
compromise measure's as the “Omnibus Bill” Ihis situation 
militated greatly against thit leader’s cherished polu v, and led 
him to a bitter criticism ot the president on the floor of the 
Senate Such was the situation when tlie president, early in 
July 1850, was stricken by the disease to which he succumbed 
on the 9th His remains were temporarih interred at Wash- 
ington, but afterwards removed to the family cemetery near 
Louisville 

Ihc. only son that survived him Richard Paytor (1826- 
1879) popularly known as “ General Dick,” graduated at Yale 
in 184!^, cntcicd the ( onRderatc army at the beginning of the 
Civil War, and as commanding officer in Louisiana organized 
and administered the western half of the Confederacy, severed 
from the cistern by the fill of Vicksburg He won the victory 
of Sabine Cross Roads over the Union expedition under (jcn 
N P Banks on the 8th ol April 1864 He (imlly surrendered 
to (jcn L R S Canby on the 4th of ^la} t 86^ lie wrote 
Destruction and Re<onstruction (1879) 

H MontRomtrv's lift (\uburn t<S<;o) and John Frost's Lift 
(New \oik nnd Iduliilelplua ire almost wliolly (U voted to 

I’resuleiil Taylors mditiry eaieci and ire t \ecssivcly laiulilory 
in eluiactei \ Inttir l)iOf,ia})hy is th it (New \oik b\ 

Ma] ( (n O O Howard in th( ‘ (iroit ( ommanders " stnes 
There is iuikIi nntcrnl about 1 ivlor in the general histones of 
M M ister Von Holst and Rhodes (I J C ) 

TAYLOR, a town in Williamson county, Texts, US \, 
about th NE of Austin Pop (i8c)o) 2^84 , (1900)4211 
{12(10 negroes), (19T0) 5314 It is served by the International 
& Great Northern and the Missouri, Kansas & lexas rail- 
ways It IS in a regum especially devoted to the growing 
of cotton ind gram and to poultry raising, and an annual 
county fair is held here In the c ity are machine anil car shops 
of the International & (ireat Northern railway, and eotion- 
compresses, and there are manufactures of cotton-seed oil, &c 
Taylor, named in honour of Gen Zachary Taylor, was founded 
in 1876, and was incorporated in 1882 

TAYPORT, a police burgh of Fifcshire, Scotland Pop 
(1901) 3^2£^ It IS situated on the Firth of Tav, here about i m 
wide, opposite to Hroughty Ferry, with which there is com- 
munication by means of a ferry, m N of Leuchais junction 
by the North British railway Its older alternative name of 
Ferry Port on Craig has reference both to its uses and its site 
Its industries include maniifactiin s ot linen and jute spinning 
mills, engineering works, timber-yard and salmon fishery In 
other respects it is a residential quarter for Dundee A mile 
S W IS the estate of Scotseraig, which belonged to Archbishop 
Sharp (161 '5-1679), of whose m insion there arc still some 
traces Two miles and a half W bv S is the police burgh of 
Newport (pop 2869), with stations at Faster and Wester 
Newpevrt, on the North British Railway Company’s loop line 
from Leuchars function to Wormit It lies on the Firth of 
fay opposite to Dundee, with which there is communication 
by means of a ferry, as well as by rail via the 1 ay Bridge Fven 
to a greater extent than h is Tayport, it has practically^ bee ome 
a suburb of Dundee Its small harbour was designed by 
Telford Two and a quarter miles S W of Woimit, the 
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nearest railway station, close to the southern terminus of the 
lay Bridge, is the village of Bai merino (Cjaelic, “Town on 
the seashore”) Its once considerable shipping trade has 
declined, but some fishery is still carried on In 1227 Ermen- 
garde, widow of William the Lion, and her sem Alexander IL 
tounded a Cistercian Abbey here, but m 1604 the Abbey 
estates were converted into a temporal lordship in favour of 
James Elphinstone, created Lord Balmenno 
TAYUG, a town of the province of Pangasinan, Luzon, 
Philippine Islands, near the Agno river, 33 m E of I ingayen, 
the capital Pup (1903) 10,400 The river furnishes water 
for irrigating the low fields in the vicinity Ihc town’s in- 
habitants are farmers, and rice is the principal crop Pan- 
gasman and llocano are the languages spoken 
TAZZA (Ital , cl Fr tasse,ijtv cup, all from Persian 

tas, goblet), a word generally adopted by areliaeologists and cem- 
noisseurs lor a type of drinking ycsscl It is i shallow sauccr- 
like dish either mounted on a stem and foot or on a foot alone 
TCHERNAIEV, MIKHAIL GREGOR JOVICH (1828-1898), 
Russian generil, a member c^f a noble family, was born on the 
24th of October 1828 Educated at the Nicholas Staff College, 
he entered the army in 1847, and distinguished himself in the 
(.rime an war and in the Caucasus After serving as divisional 
ehiel of the stall in Poland, he went tei Orenburg in i8«;8 as 
assistant to the comm inder of the lint ul the Svr-Darya and 
the following year rommancltd m expedition to support the 
Kirghiz tribes on the borders ol the Sea ot Aral against the 
Khivaiis lie did duty on the staff of the armv of the ( aucasus 
for a time and n turned to Orenburg as i hiet of the stall In 
1864 havong rc u bed the rank of major-gener il, he made his 
famous man h with 1000 men across the steppes of lurkcstan 
to Chimkent in Khokand, to meet another Russian column 
from Strnipalatinsk in Siberia, in conjunction with which he 
successfully stormed ( himkent,and then unsui eessfully attacked 
lashkent, 80 miles ferthcr south Wmtcnngat Chimkent he 
captured 1 ishkcnt the following year 1 his was contriry to his 
instructions and although hi was received in St Petersburg 
with enthusnsm, and presentecl with a sword of honour bv the 
emperor, he was not tgain employed in the military service, 
ancl retired from it in |uly 1874 He bought, and edited with 
i^reit success, the Russhiy Mir in Slaxunic inti rests, dcyoting 
hiniselt to the Pansliv u ule i In the summer of 1876 he was 
appointed commandei-in-chiet of the Seryian army, but on 
entering lurkry w is driven back b\ Osman Pasha who followed 
him into Sirxia defeating him at Zayeihar and Yavor in Jul;y, 
and the camp iign m Servia proved disastrous He rashly 
prod limed Milan king of Servia in September, and in October 
\leksinats and Debar id yvere in the hands of the Turks, and 
the roul open to Belgrade An armistice was concluded, and 
Tchernaiev resigned his command In 1877 he yisited Austria 
m connexion with his propaganda, but w ts expelled and lived 
for a time in France In 1879 he organized a Bulgarian rising, 
but was arrested at Adri inoplc and sent back to Russia He 
surreeded Kaufmann (i{v) ts goyernor of Turkestan in 1882, 
but his aggrcssiye policy led to his recall two yavrs later, when 
he was appointed a member of the coumil of war at St Peters- 
burg In 1886 his opposition to the Central A^^ian Military 
railway caused him to losi his sc it in the council Fie died on 
the 16th of August 1898 at his country seat in the province of 
Mogilev 

TCHIHATCHEFF, PIERRE ALEXANDROWITSCH DE (1812- 

1890) Russian naturilist and geologist, was born at Gitchma, 
near St Petersburg, m 1812 He entered the diplom.itic service 
and was (1842-44) ittached to the embassv at Constantinople, 
whence be visited Asia Minor, SvTia and Ei?\pt In 1844 he 
was charged with a scientific mission to the \ltai mountains 
He died it Morcncc on the 13th of October i8qo (N S ) 

Ills publications include Vo\a(it bcu uiifKfUi dav^ V A Itai oriental 
it Its partus ndjacenttK de la fronti n d( ( him (with atlas 1845), 
Isu Mintuft description ph\siqiu statistiquc it anhtologique de 
citU conhti (4 vols with \ atlasis is^,-(>c)) /< Uosphoti et Con- 

stantinoph (iS6j. anothtred 1S77) Considtrntions geolopques sur 
Its lies Oaaniques (1S7S) and / sptrqne Ati^ene it Tunisie (1880) 
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of leaf when fully devtloped (4 to 9 ins in length and 2 to 3J 
in breadth) has made them in demand because of the heavy 
yields hroni the vinctv Jiohea, or from h\bnds of descent 
from It, came the ( iiina tc is of former da\s and the earlier 
plantings in India gioun Irom imported China stock The 



leaves of this vanets «irc ‘‘all) , roughlv speaking, about 
half the size of those ol the Assam Indigenous and Manipur 
sorts The bush is in e\er\ way siuiller than the Assun tvpes 
Iht latter IS a tree attaining m its natural conditions, or tthere 
allowed to grow unpruned m a seed garden, a height ol irom 
30 to 40 ft and prospering in the midst of dense moist jungle 
and in shadv shelti red situations 

I he Bohea \iii(ty is hardy, and 
capable of thrnmg under man) differ- 
ent conditions of climate and situation, 
while the indigenous plant is tender 
and dilfieult ol cultivation, re([uirjng 
for Its success i dose, hot, moist and 
eciuable (Innate In minute structure 
It presents highly characteristic appear- 
ances 

I he under side of the \oung leaf is 
densely coxered with fine one-celled 
thi(k- walled hairs, about 1 mm in 
length and 015 mm in thickness 
Ihesc hairs entirely disappear with 
mcreasing age Ihe structure of the 
epidermis of the under side of the leaf, 
with Its (ontorted cells, is represented 
( 160) in fig 3 

A further characteristic fcatuie of 
the cellular structure of the tea-leaf is 
the abundaiK c, espeeialH in grown 
leaecs, of large, hr uk lung, thu k-walled, 
smooth cells (idioblasts), whu h, although 
the\ occur m other leaves, arc not found 
in such as are likely to bo confounded with or siibstiluled 
for tea. The mmute structure of the leaf m section is 
illustrated m fig 4 

Constant controversy has existed as to what is the actual 
original home of the tea-plant, and probably no one has given 
to the subject more careful study than Professor Anilreas 
Krassnow, of Kharkoff University By order of the Russian 
government, he visited each of the great tea-growing countries, 


and the results ol his observations were published in a book 
entitled On the Tea'l^rodiian^ Dtstrich of Ana lie holds the 
opinion that the tea-plant is indigenous, not to Assam only, 
but to the whole monsoon region of eastern Asia, where he 
found It growing wild as far north as the islands of southern 
Japan He considers that the it i-plant had, from the remotest 
times, two distinct varieties, the Assam and Chinese, as he 
thinks that the peruxi of known cultivation has been too short 
to produce the diflereiues that exist between them 

Chemistn hit ml^ be terintd the chemistry of production 
viz that rditin": to soils manures rnanufic tunng jiroccsses Ac 
has of recent )ears received great attention from the seientihc 



experts ipjiointcd m India and (_c)loii to assist iiul guide ihe tea 
plantcis llu (homistiy of the completed Ic is ol comnicree does 
not ippoar to hive boon subjeetid to idcqiiato scientific stud\ 
riioic einnot be said to be anv stiiidard or recognized tiiialysis 
Manv such have been made md tlicy m ly hi found 111 ehtnucal 
text books ot iiigli autlu))it), but the\ ue delcetive bceausc oi tlu 
liek ot eeniimereial knowledge in tissoeiation uitli tlie chenue d 
skill Alore ittc ntion sterns to hive Irctn givi n to the mnttcr in 
the United St ites of Aineru a ami in (xirmanx and Russia than in 
Lnglaiul but the infinite v met) of sanprles know n to tlic eoinrncrcial 
expert and the impossibililv ot st indaulizing those in such a 
ininmr as to ni ikt icndilv rcLOgm/ihk whd tlu clumist his 
treated renders most of the leconlcd analysts of uneeitain viliie 
Ihcrc seems to he no rehtionship hetwcon the (onimcrcial value 
and the ani^sis the aibitnry personil mtthods of the 
expert tea taster being conirollctl by futois tint eluimstiy 
does not ipptar to deal 
vMth One reason ni iv be 
thitaml\s(s ere genirilly 
made of tei lupiors pro- 
duced by distilk d water 
vxhich is the vciy worst 
possible fiom the jroint of 
view of the coinnuieial 
expert or in domestic 
us ige 

The ])iincipil elit mieal 
constituents of tt 1 of 
piactical inlenst are 
eiffeine tannin and essen- 
tial oil on which ekpend 
resptetivdy the plivsio- 
logie d e fft ets, the strength and the flavour Ihc t ommercial value 
appears to depend on the essential oil and aioma not on the 
imoiuit of caffeine tannin or exlr let 

The following is suggested as i typical analysis of an ivtiagt 
sample of black tea — 


Albuimne^us matters 

Per lent 
24 

(riimmv matters 

4 

Cellulose 

20 

ridorojihvll and wax 

2 

("affeine 

3 

Tannin 

TO 

1 sse ntial oil 

075 

Resin 

3 

Mineral matter (ash) 

6 

Aloisture 

7 

Fxti active matter 

2025 


icx:) 


Also a trace ( i to 2 per cent ) of boheic acid a vegetable acid peculiar 
to tea The amount of tannin found m green teas appears to be 




FiCi 4 — Section through Tea leaf 
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about h ilf as much again as in black and the former alu lys yield 
less moisture doubtless because of tht harder fibre produced by the 
method of m inid ictiire and the frequent use of a facing medium 
A large percentage of moisture found in my sample would indicate 
improper condition At the stage of hnal firing te i is supposed to 
be desiccate d is completely is possible and it is then sealed up to 
exclude 111 entirely It is however most h iblt to absorb moisture 
upon subsecpient exposure Caffeine (lormerly known as theme) is 
the alkaloid of tea and is identical with that of coffee guirana 
mite and kola nut It is closely allied to theobromine the alkaloid 
of eoeoi and also to line acid In large quantities it is a poison 
but m smaller (pi mtitics it acts as a stimulant It exists m greater 
peirentage in Indian end ( eylon teas than m those from Javi and 
IS lowest m China and Japan teas 1 annin is a hirdemng and 
astringent subst nice and in large quantities impairs digestion 
Prolonged infusion mcrcises the amount cxtiacted I he essential 
oil of tea IS of a citron yellow colour , it is ligliter th in water ind 
possesses tne distinctne odour of tea Extract varies fiom 26 to 
40 jier cent and is no guult^ to qu ility Ash nvcrig<s s 7 P< ‘ 
cent , about half of which is soluble in water About 8 per cent 
of ssh IS pi oof of adulteration 

CommirLiiil I here is piobably no article of laige consumption 
the eommeree in which has been so revoliPioniztd during a single 
generitiem In 1S77 except to the initiated te i meant Cliina tea 
India and java were producing a little but practicall> for use only 
1J1 Gieat Britain anel Heillind roinuisa me! J ijiaii were beginning 
to attract itteiitiein m Vmciica, but ( hina supplied the weirld and 
almost entirely through the medium of the 1 onelon market Ihe 
days of siiling ships from China had nejt entirely passed and the 
steameis eif the jienod were built for rujiulity ol tiansit to London 
iiie Austnlisian colonie's got their supplies diicct, and part of the 
Russian supplies went by the caravan loutes 

By 1907 howevei the gre itly increased jiroduetion m Indii and 
Ceylon with the willingness of inin\ nations to drink such teas in 
prefeience to those of t hina hnd It ft to her Knssia as a eustomer 
lor m arly half her export of the irtiele a proportion rapidly dimmish 
ing as that country too tinned in the direction of using the stiougci 
vaiieties 

( hina and Japin have hitherto been regarded as the ehi< 1 pro 
dueers of tea and the icputid large domtstie consumption of those 
Mongolian peojiUs has led to assumptions of vast inteinil pre> 
duetions Iheie exist ibsolutc ly no d it i ind it is eloubtlul 
wliethir such can ever be githered foi forming trustwoithv ( sti 
mites In both of those countries te i is giowii prineipilly in a 
retail maniiei and ruueh of it sntqily lor family eonsumptioii ihe 
country eultivitoi his is i iul( only i small aiea — pe rh ips a 
eoiiur of ins faim 01 garden — planted with tea thi produce ol 
winch is lenigldy sun dneel ind cured 111 a pnmilive nianntr Vnv 
surplus not needed for the family is sold in its sun dried state to 
tile collie tor who takes it to the hong wheie it is tired blendeel ami 
])ieked lor ixpoitation T xcludmg tlurefoie liom my’' reeorel tin 
quantities proeluceei ten intern il consumption in ( hma and ] ipaii 
(that fiom the formei ilone has been estimated at a tot il ol 
2 000 oof) 000 11)) tlie following ire the ^cii ige ind proelnction of 
tile world as taken lioiii the-' latest reeorejtd st itisties ivailable in 
1908 — 



Aer( u,e uiulci tc i 

Puxliieiion 

lb 

China 

1 

188 371 exx) 


(Buck tea for iibct) ^ 

IQ exxj,oejo 

1 apan 

1 21 202 - 

^9 77‘^ 

I ormosa 

79 

2u jeoe) (X)() 

India 

J 1 808 

240 41 I (MX) 

, (Buiiiia) 

I 498 - 

^ 249 0 (K) 

Shill St ites 

(mostly j)i( kkd tea) • 

K) (MX) exx) 

( evlon 

^90 exKi 

170 1^27 (HXJ 

Java 

4S (KX) 

Jf) 21 S (XM) 

Natal 

<5 OCX) 

2 7 so ooc) 

726 6 ()T (xh) 


quantities 
e xported 
onlv 


The quantity from China includes \bout ibrxxxxx) lb im 
ported from India Ceylon and java ind worked up with China 
teis into bricks and tablets 

riie moilern elevelopments of production and consumption hive 
rendered the subject of ( hma tea one of subordinate interest except 
to students of eommerei il evolution in several of the 
earlier editions of this work very imple dctiils art fui- 
nished regariling the seme with many interesting pictorial ilhistri 
tions ol the piocesses of production The conservative temlencics 
of the Chinese people have preventeel them idoptiiig the modern 
methods of extensive cultivation based on scientihe jirinciples inel 
the manipulation of crops liy machinery in jilice of hand libour 
Consequently their expoit traele has been for 111 my years a 
China eiiniinishmg one Of the exported quantity referred to 
black tea only 81 000000 It) were the oidiniry bliek tea 

known to the English consumer (eollcctivelv described 
in the United States of \merica and Canad i as English Breakfast 


^ ^reas unascertained 2 Oihcial figure but aecuiacy doubtful 
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lea") Out of that total Great Bnt nn consumed only ibout 
S 000 ooo Ib against i consumption of I26o()0oo(') lb of China tea 
m 1879 Green tea is represented bv 2S 000 oex) Ih md this went 
chiefly to the United States of America to Central Asia and to 
North Afnca The remainder 80 fXX3 000 lb is brick 
and tablet tea sent entirel\ to \siatic ind European 
Russia Ihe method of compressing tea into t ildets 
or bricks is unfamiliar in western Lurope It doubtless nose from 
the necessity of reelucing bulk to i minimum for conveyance by 
caravan icross the gre it traele routes of Asia and now „ . . . 

that the nilwiy *ind the steamship have supplemented 
more primitive metliods of trinsit the system is still 
continued to meet the wants of the consumer who w^ould not rccog 
nize his tea in aiiv othei sliape I hi preparation of the te 1 in the 
requisite form his however largt Iv left ( hincse hands The 
Russians have themselves established sever il important factories 
at Hankow which is the chief seat of this industry and to winch 
place they import in laigi eju inlities tea-dust and snnll broken tea 
from Itielia < evlon inel Jav 1 those are frecR used in the pre- 
par ition of small tablets compre ssed to such a coiiehtion of hardness 
as to resemble vooel 01 stone and commonly jussed round as 
currency in certain districts of Russia Of a somewhat different 
nature is the brick tea prepared chieilv at Ya-chou in 
the province of Ssu chuan lor overUnd transit to I ibet 
to investigib the cornrni n e in which Air J imes Hiitehi 
son M \ was sent in as a specid commissioner for the 

Indiin lea (ess (ommittcc 1 his tea is mostlv jirc pared from 
exceedingly rougli le il inchielmg (\*n bush prunings which 
would not lx pluck d for in inutacturing juirjioses in India or 
re\lon It is ‘ pinmd lolled fermented and divided into \ inous 
tlisses or ejuihties It is then steiniid ind jilieed in i moulding 
frirnt of wocxl to eomjiress it into the si/c md sh ipc of brick w intexl 
The lirieks are wripjud in pajnr bearing hong mirks or some 
wilting m libetan lor transit the\ are })arkid twelve together 
in hides sewn up while moist which contrict to make a strong 
tight jiiekige of Cx) to 70 tb weight These bales ire carried on 
the barks of coolies foi gre it elistances icross verv high passes into 
iibct and the trick is estimated at an average of 10 cioo exx) lb 
per innum of whit h Scxioooe) is a subsidy from the einpwror of 
China to Iht iibetan monasteries 

Ihe Jipetiese j>roeiuction is dmost entirely gieiti tea foi North 

AiTuricin use It is jireparcel in two elistinctive classes named by 

tlie hn il jirocess of irumifacture applied in each in 
stance vi7 basket tired tt dried ovei i liot stove in *'*^*'’ 
a basket anel ji in tired i( m machine made pins ihe industry 

is i declining one beeiuse of cliinge in the AiiRnean taste md 

the irea under cultivation li is dimmislied hv nearlv 20 jx 1 cent in 
the ten veais since iS 9 () Ihe niulberry leal lor the mole jirotitable 
silk trade his taken its pliee Die export production of the island 
of hoi most is limited to i pirticular eliss of tea termed 
Oolong piacticillv ill piodueed foi the United States 
ot ‘\inene • It is scareeh 1 nown in I ngland sive bv ® 
exjierts Iht 1 « 1 ( ess ( ommitteesof India and C-cylon luf\c both 
sent repre sent itiv es in leee nt veais to stueh the manner of growdh 
and pioduetioii but m neither countrv has there been so far any 
sneeessful itteinpt to jiiexluet commerci illv tea of the cliss A 
ladual dillereiiee exists in connexion with the mcthexl of growth, 
111 tint the plants aie never grown Irom seed but ire ilw us propa- 
gited Irom lavnmgs Soil situition and cliinilic conditions have 
eloubtkbs much inHuencc on the peculiar character of the te i pro- 
duced Ihe manut letunng methods are elaborite indc ireful and 
the product has m its choicest ejii lities a pirticular delicacy and 
boiKjue t jiosstssed b\ no otlier vane ty ot tea 

As the planting jiroduetive md manuf ictunng processes of 
Inch i liny be taken to be geneiilK representative of 
Cevloii anil jav i also and there foie ol tlie te i of modem ” 
commeiee m most linds outside of ( hma and ] ijiin the ^ 
metlioels lollowed will be tkseribed v\ith some tidiness 

\ rich and exubci int growth of the plants is a hrst essential 
of successful tea cultivation I his is onl\ oht unable in warm and 
moist localities where rams are frequent and copious 
ihe climate indeed which la\ours trojne il profusion of 
jungle growth — still ste immg heat -is that most favourable foi the 
cultivition of tea and such climxb unfe^rtunate Iv is often trxing 
to the health of Europeans It was formerly supposed that com- 
pirativcly tempente lititudis md steep sloping ground afiorded 
the most fu^ourablc situ itions tor planting and nuicli of the 
disister which attemle^el tlie e irlv stages of the te i enterprise m 
Indii is traceable to this erroneous conception lea thrives best 
in light fnable soils of goexl depth through which water ptreolales 
freely the plant being specially impatient ol in irshy situations and 
stagnant water Undulating well-watered tricts wheic the lain 
escapes freeh yet without washing awav the soil are the most 
valuable for tea g miens Many of the original Indian plantations 
were estiblished on hill sieles after the example of known distncts 
m China where lull slopes and odd eointis arc commonly occupied 
with tea plants 

The methods described hereafter arc those generally followed in 
India and Ceylon in the manner exf the most modem application 
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but vanutions must t ikc place according to district and elevation 
Propagation is from steel only I he seed is rather Urger than 
a hazel nut with a thicker and darker shell and ptr- 
«ii nsr fectly split neai sliape When ripe (about the month of 
Novembtr) the seeds are placed a few inches apart in 
carefully prepared niirseiies which are watered shuled and weeded 
tdl the reguLir laius of M ly and June admit of tlie shading being 
removed Iht stedlings should then be 6 ins to H ms high ind 
ready to plint out in the fields Ihese are prejiared bv cutting 
down nnd burning the |ungle which is afttrw irds hoetl lined ami 
staked in par illel rows running both w lys 1 he iiitci vals of planting 
vary but 4I ft by 4!^ ft is a very common thstanee Pits 1 ms to iS 
ins deep nc tlug for each plant and refilled loosely — then the seed 
lings ire eirefuUv placed m them With f ivourable weather they 
should be 1 15 ins to 18 ms higli by the end of the first year Some 
times the plants ire grown in the nursery for a whole year or more 
anel put out during the ce>ld weather After two years’ growth 
the bushes should be 4 to 6 ft liigh J hey are then cut elown to 
about ^ ins and ire allowed to grow again up to 2 or ^ ft before 
towards the end of their third year being plucked regulaily Ihe 
object of this cutting ilown is to cause the bushes to sjiread out 
and cover tht ground area usually illowed to e<ieh plant i ( about 
20 sej ft The yield m the third year is small probably less than 
\ 02 finished tea per bush At 7 to Ju years old when in lull 
be inng 4 to 5 oz would be considered a goeid return The annual 
production per acre from matured plants was in loot) in the prin- 
cipal prutlucing districts of India — 


Darjeeling 

U7 

Assam 

402 

1 ravancore 


Sylhet 


Cachar 

54^ . 

Dexjara 

5^>9 


Individual estites of large area gave as much as 1280 lb per acre 
In ( eylon the average yield per acre was 440 lb but there are 
verifieil records of gyb lb per aert within the year from ui estate 
of 4^8 acres On the same property an aiea of kx) ie,res gave 
IHX) lb ]ier icrc on tlic avenge over a period of iS years 

( ultivation m the northern parts of India is done by digging 
over the soil — locally termeel hoeing — once in the winter quarter and 
SIX times m the nini months of the harvesting sen son 
CulUva” keep an estate clem and m goo<1 cultivation it re- 

qiiiies to be gone over every six weeks Ihe libourcis 
being barefooted a spade is useless so i khodalee or hoe (much 
like a very he ivy and long blided gard< n Dutch hoe) is used It 
is raise<l well over the head and dropped lorcilily into the ground 
then pulled towards the wiclder to turn oyer the soil In southern 
India ind ( eylon clean liand weeding is the method of cultivation 
almost no hoeirg being done In northern Indii the plucking 
season begins in Apiil During the first flusli {j e the breaking 
out of \oung grteii shoots after pruning and the rest of winter) the 
bush is eiie-ouriged to grow by leaving ^ or j. fullv developed leaves 
after removing the tip of the shoot It tikes about f) weeks to 
remove entirely the whole of the fust and sinceeding Hushes going 
round the estate once a week In the second flush two Ic ives only 
are left In the third and fourth flushes only one large le if and 
after that — say during October November and jiart of December — • 
no soft leaf growth is left that can bt hirvcstcd in gootl order In 
northern Imlia where the weather in the wintei months is cold ind 
dry growth practicdll) ceases and then the whole arei is pruned 
and cut down to about ib ms high all over but in Irivincore and 
Ctylonit grow s continuously ancl is only pruned when found expedient 
at Intel vals of i«; months to 2 years In certain cases of higli- 
Iving estates where the growth is slow it is allowed to run ^ years 
from pruning The finest teas are j)roduced at high elevations m 
Darjt eling and Ceylon and in the plains of Assam but the eju ilitv 
from individual estates vanes much from season to season and even 
from week to week There are at times marked (Iiffcrences betwien 
the produci of adjoining e.stales with apjiarentlv identical con 
ditions of soil and situation lea grows and thrives from about 
sea-level m the tropics to 7000 ft in more temperate conditions 
The life of a well cared for bush has been estimated at «;o ve irs 
in spite of its numerous enemies Ihose include mites termites 
(or white ants) thread blight grey blight caterpillars (naked or 
in bags) and caterj^illars armed with stinging hairs to protect them 
and borers red and l)H(k some of which eat the core out of the 
wood while others content themselves with eating only the bark 

During recent years in India i new development has taken place 
in planting tea upon what arc termed bheeLs ” — lands resembling 
to a great extent the peat bogs of Ireland and Scotland When 
opened up by an elaborate and complete system of drainage they 
h ive be en found to possess the power of producing enormously 
heavy yields and it is from such estates that the greatest yields in 
India have come 

In (eylon anel to some extent in India the careful and syste- 
matic application of chemical manures compoundeel on scientific 
lines has been found to increase largely the yield of leaf and much 


interplanting of nitrogen producing growths h is been done with a 
view to restoring to the soil the most necessary constituents 

In the early days an attempt was made to copy the Chinese 
methods and the various processes were manual Now from the 
plucking stage onwards almost everything is done b> ^ 
machinery During the season of yield the flushes are 
plucked every 7 to 10 days and as a rule, m India the 
opening bud and two leaves below it aie plucked To take more than 
this would be considered coarse and less would be fine plucking 
These are of course quite immature the longest rarely being one 
inch in length Ihe lower leaves on the young shoots are too old 
and hard to manut leturc into tea 1 he plucking is done bv women 
and children and is now practically the only part of the work 
where the tea is touched by hind Ihe plucking season continues 
in some districts of India till December As they are plucked tla 
green leaves are thrown into baskets, and twice daily the pluckings 
are t iken into the factory Ihcy aie then spre id out thinly on 
trays or racks made of bamboo canvas or wire netting under cover 
lor some 18 or hours (according to the temporary weather con 
ditions) to wither, after which they are in a soft flaccid condition 
iead\ for rolling On a successful wither the amount of the tea 
ferment or enzyme is dependent The object of rolling is to ciusli 
the leaves and to break their cells so as to liberate the juices 1 he 
leaves aie passed repeatedly thiough a maeliine driven by ste<im 
or other power giving a lotary motion the operation occupying 
about 40 to ()o mmiitcs The next process is familiarly termed 
fermentation but is really an oxidation of the leaves Should the 
leaf be intended to be cured as green tea the fermenting process is 
omitted and some other processes ipplicd but in India very little 
green te i is manuf icturcd Many people still cherish the antiquated 
belief tint black and gieen teas ire grown upon different vaiietus 
of the tc i jiliiit w'hich is quite a mistake the cliflercncc being merely 
one of prepaiation After being rolled the leaves art spread out 
in layers of i to 2 ms thick in i cool house and left to undergo 
the ehemiCwil letion resulting from their condition Ihis process is 
checked after from 2 to ^ houis at cording to climatic conditions 
A fuither biief rolling to dost' uj) the ojien leaves is followetl by the 
first liimg which is illccted b\ subjecting the leaves to the graduil 
action of hot air nj) to a temjseiatiire of 240” F Various aj’ijilici 
tions of the s ime syste m are in use but the most popular is to place 
the leaves on trays of wire netwoik in 1 high temperature lor about 
twenty minutes after which they are firm and crisji Up to this 
point of the manufaeture the leaf his been m the stalk the leaves 
ind bud being unsepnrnted Ihcy aie now broken apart ind 
sorted l)> meeh imcal sifters into the various grades 01 qualities 
winch ire described as Oiange Pekoe Pekoe Pekoe Souchong and 
Souchong ( ich ot which names represents a pjiroximatelv the leaf bud 
and the three lower leaves Tn addition to tluse foiii classes out of 
eich are sifted all the smaller fragments ot leaf broken in the process 
of manuf icture which are termed Brokin Onngc Pekoe cVe These 
broken gricf^s ire frequentl> objected to 1)V the eonsiimei under 
the impnssion that tlicv arc inferior in quality but in the opinion 
ot experts the more the leaf is broken uj) the better is the liqiu r 
upon infusicp Upon completion of the sifting the tea is igam 
filed aiici while warm it is j:)ackfd tightly into lead lined chests 
and the le<id covers comjdetely soldered over if, so that it may be 
kept perfectly air tight until recjuired for use 

4 he m lehmeiy in use is very v iried in character and it h is been 
evolved pnncijully by jiraelical planters of a meeh inical turn 
Manv^ estate superintendents have begun their careers 
IS engiiuos and it is not iinusii il for a large estate or 
group of estites to have one member of the Fuiopcan staff who is 
a qualified engineer Ihe motive power is gt nerall) a steam engine, 
but the grcatci economy and facility of oil engines hive led to their 
fiirlv^ wide adoption V\ here water power is available, turbines of 
1 vaiiftv of types ire in use Iht machines to be driven are 111 
fans rollers roll breakers sifters cutters and packers and there 
are besides numerous types of driers or desiccafois Ihe names 
associated with the most successful and widely used machines are 
those of the Messrs Jackson (m ikers M irsh ills of Gainsborough) 
and Mr S C Davidson of the Sirocco Works, Belfast Ihe pro 
duction of the empty boxes for packing called chests or half chests 
IS in itself a large mdiistr Ihe heav) old-fashioned country-made 
pack iges are rapidly being repliced bv light tared boxes made from 
several thicknesses of veneer pressed closely together, most ot 
which come from Russia 

A production temporarily in excess of the wejrld’s demanel of 
several years ago led to the offering of bonuses for the production 
in India and Ceylon of green teas with i view to lessening the black 
tea output Ihe methods adopted Averc successful and 
after some vicissitueles a satisfactory business has been 
established especially with the United States of Amenca and 
Canada The methods of producing this tea are not so complicated 
IS those followed m ( hina ind Japan Ihe principal diffcicnce 
from the manner descnlied of m iking black tea lies in the omission 
of the withering and fermenting and the substitution for those of 
a steaming or panning process I he effei t of either is to destroy 
the possibility of fermentation by subjecting the le if as soon as it 
is plucked, to a brief penod of great heat This completely destroys 
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the ferment or cn/yme nml renders it possible to conserve the tea 
in wh it IS re illy nearer its natural form thin the blick tci tint is 
so well known to the consumer 

Lea C o>isHmf4i(ni — I ht following, t iblc partiruliis u Htivc 

to file prim ipal consuming countru s from whu h it will be < ( n that 
Great Britain and its ]2nglibli spe iking dependencu s arc th» great 
consumers — 
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1 he Lountru s of smaller ( onsiimotion ibsorlx <l iboiit 2>> o(K)0(x)lt> 
but thin IS a considoiable excess m the n turns of jiroduction over 
those of consumption Mils irisi s partly from the litbr r<liting 
111 ceitaiii instances to anearlur jxriod, and pxrtly from thf fact 
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I he rit( ])cr head of ])0])ulation within the I nited Kingdom has 
not incieistd much during recent \cirs uid 111 the Austrilisnn 
colonies it lias lillcn gn ilK is (oinpirtcl witli recorded 

aveiages of 12 11 ) ptr he id in \ 11 Iona and 0 lb m New boiith 
Wales in Ihc modern stitistics of the commonwealth may 

be more icciir itelv krjit and tlietc m iv bt It ss waste in use but it 
IS not supposetl thit llurc is am diminution in the free use of the 
beitrige i Inch lias alwaxs clnncten/ed the antipodean colonist 
One ini])oilint f ic tor in keeping down the amount per peison is 
the substitiitum m ust whicli for a generation has been in progress, 
of the stronger t< is of Indi i ind Gt \ k)n foi the old f ishioncd weaker 
jirodiicc of ( him ! 'u ]>rognssi\t incicise m the c onsumption of 
te i in (jreat Biittm ind Iitlind (hiring so m ns Iron 1830 to i8‘-0 
IS shown m the tilik below 1 lx dotted line leprescnts the 
avera^*^ moithh consumption m each \t ir the Ibictuations m 
price of good sound ( Inna longon arc tr u cd b\ the black line , and 
the years in which reduced customs duty came into operation aic 
in heated along the base hrom 1 860 on s ards the amount of Indian 
tea entered for home consumption is shown m monthly average b> 
a blick rohiinn Mns column brings out tlie re narkabli f ict that 
the Tiiiliintei d m< c onsumod in 1886 eqn lit d the consnm])tion of 
ill kinds ill 1 r ) md w is double the qn intitv of all kinds in is/) 
ihc t‘ble, howe\(i bhois merely the geueril devil ipment of con- 



that much of the yield of ie)(a6 was afloat or undesjiate bed it the 
close of th it year 

ihc following table gives the approxim ite rates of diitx per 
English lb during 11)07 in pi ice s not referred to above -- 
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sum])tu)n but a similir one on next pige, bringing the figures up to 
11)07, shows the gr idualand almost tot il tlisplxceine nt of C hina tea by 
til it grown in the Fnglish tlcpendencies In both the price fluctua- 
tions and fiscal ch inges are shown that thnr effect upon consump- 
tion ma\ be jiniged The ])rices btlow aie the anmi d i\t rages 
for ill Indiin teis sold in the. London ]niblic auction mirkct during 
the \t irs stitcel Lowness of pnee his not been the only factor 
in increasing the rate of consumption Ihe kan \ears and the fat 
years of the general labour market always tell and the l«w range 

wvi 16 
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of pnces for sugar during recent times Ins undouhtedly assisted in 
increasing tlie amount xilil)le for tvpcnditurx on a In Hussi i 
tea costs more to tlie Lonsunu.r tlnn in anv country where modern 
transit by railw ly and ste iincr exists Ihc reason is tlu enormous 
proportion of tlie n t iil selling prui wliieh is exacted the govern 
ment by way of duty 13ut 111 return the governmtnt, with i 
jmternxl cire for its people mikes absolutely certain tint the tea 
reaches their hands as pure and un lelulte rated is when it lust 
entered tlie country l^iissiiii te i has ilwi\s had a high rejmta- 
tion — largely a sentiimntil one however llic quanfit\ tikeii by 
the country is \irv lirge, but when spre ul onr the enormous 
populition the rite of consumption pei jierson is not i,re it 1 he 
extreme povcity of the great bod> of the peojile ind the high pneo 
doubtless explain this The metliod of use ehtlers mucli from that 
followed m Lngliiiel I lie samovar or 111 n for boiling the witer, 
IS alw i>s much in evidene e Tei that makes a dark, stremg liepior 
is pre felled — not tint sueh hc[uor 1 used hut tint the gieatest 
possible quantity of te i eoloured witer ma> be elramed from the 
teapot by relillmg it ovir ind over ag iin from the samovir Ihe 
tea is gcnerallv drunk from gl is-.e s ind wliile vei y liot with i liberal 
addition of sugir ind a flavoiiiing of lemon Ihe methoel of use is 



Indian Tea wmmimB Ceylon Tea t r~ ■ ■— 1 China Tta Jana Tea 


Pig 6 — Diagram showing the alterations in the rclatne propor- 
tions of diifeitnt growths of tea eonsiiined during the le irs 
ended the 31st of December 1007 llie v iriations in the 1 ondem 
a\erage price's for Iiidnn teas and the eh ing« s in the Tnghsh 
rate of dutv Vertical lines show the average monthly con 
sumption in Great Britain and Irelind in millions of pounds 
The eliagonal line shows the aveiage pnee per 11) of all Indian 
lea sold m the London public auctions 

probiblv a more he ilthy one than thit followed in many parts of 
the Ihuted Kingdom where strong infusions of jiowerful teas irc 
indulged m too frequently 

I he United St itt s of \mtrica and the great coloni il <lependencits 
follow generallv the English way of using the beverage 

France considering thit it is England s ne iresl neighbour has i 
remarkably smill tea consumption f/) lb per person per annum, 
or about ^ h only of the T nghsh rate The increase in con- 
sumption there has been so small that it probably arises mainly 
from the men ising number of English arul English-colonial visitois 
that spend portions of e u h year in tlie country 

Germany and the (rermanic ]>eoples take shghtlv more per 
person but the stitistics aie rather indefinite Doll ind in Europe 
comes next to England and uses principilly the pioduct of her 
dependency Java The other nations of Europe aie verv ‘^mall 
consumers Some of the peoples of eastern Europe tike their tea 
with an admixture of rum Tn Morocco and generilU throughout 
North \fnca there is a considerable demand for green tea which 
IS elrunk hot out of glasses the liquor being almost saturited with 
sugir and stronglv flavoured with mint 

In China and } qian tea is ge neralK elriink without anv' other 
qualifying or flaveinring addition I'xcecdingly dehcate teas can 
therefore l>e use<l iinimpa red In Japan the ceremony of serving 
tea has unong the better classes been raised to a high art which 
the girls have to study at school for protr icted periods 

In Mongolia ind other parts of Central Asia tea is made into a 


kind of soup, somewhat on the lines of the following written regard- 
ing tea in libct by Colonel Waddell in his book Lhasa and its 
M\sUyns Writing of the libetm lie states “As a bevc’-age ho 
dunks all day long eupluls of hot buttered te i whieli is rr ally i 
soup or broth mule by boiling tea-leaves with raiiciil latter and 
balK of dough, and idding i little silt ind str lining— a decoction 
which was mvaiiibly nast\ to our t.istc though no doubt it is 
whohso ne , for it is not nun Iv a stimulitmg hot chink m the cold 
but ovei comes the danger of drinking unboiled water in a country 
where the water siipph is eIangerousl> polluted “ 

Georrafdix of Jia — The succe ssfiil coinmereiil production of tea 
on a large sc ik is confined to i slrietl> limited irea eiulosed by 
about p)" e)f litituele S to N ) and abemt 7^^ of longitude 
(07^* te> 140^^ 1 ) while the consumption slums itself to a lirge 
extent to hive stiictly geogriphieil limit itions Ihe southern 
hemisphere rinks lightly m tlu matter of consumption the only 
othci eountrv woith mentioning there besides the Anstr il isi in 
cinel ( ape dependencies being Argcnlm 1 \ stiaight line of latituele 

runs thioiigh ill of these In tlie northern htinis])htre (excluding 
the rues who consume tlioir own produce ) the material eemsumption 
of tea is in regions King 4e)° N and above it but heae tlicrc is an 
inteiesting snbelivisiem to be niaelc In the I mteel States ot Anurica 
and Caniela in some portions of E iiropc and of Asia anel alemg the 
north of Afriei there is a fue use mult of green or iinlci menteel 
teas with pile pungent infusions Ihc eltin ind for sueh as a 
general rule lies pnnci]xill> in lenver lititueks while the farther 
north the consumer lives he seems to require nieire e)f the black eir 
fernunteel te 1 ol Indii ( e^ Ion or ( hm i, with the daik, thick 
heavy hepieii its infusion proehiccs 

Trnnsfyorlaluoi — In the e irlv pirt of the 19th renturv the tea 
shippeel to England w is ekstmeel to siipplv many countries, as 
I emdoii was the n and until eompai ativ elj leeent times tin eeimmon 
w i rehouse anel eentrd market for the vvorlel inel J nglancl the 
common cirrur Ihrougluiut thit centiirv f url\ ste idy anel 
ripiel progress was shemn- cspecialh in its e irlu r ])enenls— m th 
trule fiom China whieli reacheel its maximum in 1S7Q Anel it is 
lute thit some eif the ion nice eif ceniimeree eemus m As the 
trule grew in imjientiucc the advantiges eif rapiel tiansit for tlu 
tea of new seison s pieidiution begin to l)e apieurnted ind the 
slow and stateU piognss ot the olel East Ineliannn bteanu out ot 
elite A t>]>e ot ve el sped ill\ eksigneel for the riiiiel canving 
of lea from Chini to England via the (ape of Good Ho])e, was 
introdneed known as the Chin i ( Iqqiei “ anel tlu competituin w is 
dw ivs keen is to wliirh sliij) shemlel mike the meist ripiel passige 
I his (ulmmate-el 111 tlie vear iSGf) when nine siiqis sided almost 
smmlt ineouslv fiejm 1 eieie heiu three of the^m crossing the l>ir in 
eonqiiny Ihese thiee were all built 1)\ the same biiilekr 111 
( recnock anel emu m du \el of all the others miking the If ng 
ve)> ige of fiillv ifi(H)) ni m qo eliv"' lluy t ich doe.keel in i 
separate eloel m I ondem ii])e)n the same da\ anel all v\ithm two 
henirs oi each otlie r 1 lie twe) kaeliiig ships had not oe e n t leh otlie 1 
foi 70 eli\s and met olf the Li/aid from whieh iioint thev 1 m 1 
neck inel lueK race bcloic a stiong westerly wind, with cvciy ng 
of r invas set 

Ihc opening of the Suez Canal in i8()g soon ehangcel the course 
of all trule with llic East, and in a few )e ns the sending of tea 
per Silling ship round the ( ipe of (reiotl Ilojie was i thing e»f tlie 
past Komance was no moie although there was cxtieme compe- 
tition in buileling ‘'te imers with gre it power mel spetel to luiel 
their cargoes lapidly by the new route 1 his reaeluel its height in 
1HS2 when tlu ss Stilling C istle in id< the phe nomt n il run foi 
those times of 2S davs fiom Woosung to lonelon 

Blit Lnulanel whuh fornu ily supplied ilmeisl everything to her 
own cokmies and to in my feireign countius besides, Ins uiulei tlu 
moehfie<l ronditions of ebund ant ste i m tonn ig< evervwluie be cenm 
less anel less of a distributive coiintn ( onseepuntl) direet sbi])- 
ments lie made now fiom the coiintiies of ])roduction to tlms( of 
consumption America gets its tea liigulv tliroiigh its western 
seaboarel from China Japan Ceylon anel Ineli i while not a little 
IS reaching it of r*'ecnt >ears by steamers running ehrect from those 
countries via the Suez Can il to New York The Austrah in dcmanel 
is fed bv steamcis from ( ilculta and Colombo with some additions 
ehrect from China anel J iv i 

The extensive Russi in trade is now largely conducted o/er the 
Siberian railroad anel this next to the trinsit to I ondon repre- 
sents the largest volume of te i trifhc passing in one channel 1 his 
remte has elisplaeed much of the protract cel caravan busines-. thremgh 
Manchiiri i and Mongolia A most interesting mel uheritiiroiis 
episode in connexion with Russian traelo was the effort repeated 
over several snetessive \ears l>v the lite 1 plain Miggins tei convey 
tea entirely bv sea from Chinese ports around the North Cape and 
through the Kan Sc i to the Obi and Yenisei rivcis AMien 
successful the journey although about seven tinu the mileage of 
the old ehrect ciravin route, took femr months instead of eighteen, 
and wis of course much less expensive 

The only protracted camel or mule caravan journeys rein lining 
in coinexion with the tei trade are those in Peisia and Morocco, 
where the conservatism of race delays the introduction of even 
wheel loads not to mention railways 
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Ita Adultevation —In tlu earlier days of the tea trade, adultera- 
tion especially prior to iiniiortatioii, w is frequent beciuse the 
puces ol)t iin.ihlc made it rc nuiner itive Now intentional adulh r i- 
tion IS ])rictKTlly non existent ehielly because of the f ict that in 
the ])laets eif ])roduetion tlie puce obtainable is so low that any 
possibh adulter ml uould lx too eostl\ to eolket Most eon ntries 
have a close clieck upon this at the tunc of impoitation and the 
customs authorities m fireat Britain submit to andjsis all samples 
of ri doubtful ehanteter Impure teas are not permitted to pass 
into coiisiimjition but the quantity condemned alter analysis as 
unlit for food m the vear igot) was 41 pickages out of a totil of 
3T7CX10000 lb 

L/]irt on lUaltn — ihe effect of the use of tea upon health has 
been nuieli discussed In the days when ( hina green teas were 
more used tli m now the risks to 1 professional tea taster weie 
serious because of the objectionable facing materials so often used 
In the modi rn days of machine made black tea produced under 
British supervision both tlic tea-t ister and tlie ordmar\ consumir 
Inve to deal with i jirodnct which if eirefully eonvi rteil into a 
b( v( rage and used in moderation should be liinnliss to all noimal 
human beings riicn has been const int eoiitro\crs\ as to wbithci 
( Inn i tea is Ixttei than tliat of other giowths but the verdict lust 
of ill of Cireat Britain ind subsiquenth of all the other Urge 
consuming countries his relegated the jirodiue of the ( ekstial 
1 ir.piic to d ver\ subeirdmate position A limited section of 
m< dicnl ojnmon has it coinmeiiih <1 thin i tea for re isons of lieilth 
mil undoubtidlv the infcrioi ‘^tnngtli it jiosscssts reiinecs the risk 
arising from improjiei use but it ils i rt (luces th( stinuil iting and 
comfoitmg (ifeets the ordiinry tei drinker hojies to ixpirienii 
Ni\t to water ti i is the l)i\irige most widily m use throughout 
tlu world IS ri gilds the number of its votaries as well as th( tot il 
liquid qu lutity loiisumcd 

Bun loijRAPiiY I he st itisties given ire t ike n is f ir 1 possible 
from ollieial returns and whcic such ire unav iilablc they have 
been cue fully compiled from leliable diti 

rile literature of tea is vciy copious but scattered m pamphlet 
form to a gicat extent In addition to tlie books quoteel m the 
Text the following may be im ntioncd — Bontekoe Inutat van het 
rxcdliu^tt /\r/ae/ 7yu( (The H igiK ib 7 e)) S\lvestre Dufour 1 rnilt^ 
N Oivtanx ct ( wuux dn Lafe dti I ha d du Chncolat (2nel ed , 1 \ems 
TiiSS trm'.lition of 1st edition bv John (himbethMie Londein 
lOSs tianslalions dso in Spanish and Latin) | (* lloussa-ve 
Aft)no(^yc(t)hn dn I lu (Pins 1^4,) Robert Foitimc Thm \iars 
W' aude rini>i, in China (Londem 1S47) Id 1 Jourutx to the Tea 
Lounlru s oj China (Leuidon 1<S;2) S Ball tea Cultivation in C hina 
(I oiielon J J L L Jacobson Handbuk v >oy di huUuur in 

I ubfikatu van Thu (^ vols 1 ^ 4 ^) S A Schwar/kopl Du narkolisdu n 
(ti nu^^miftd — 1 Dry I hrt (llilk I'^Si) I u ut ( oloiu 1 L Mone \ 

( ultwation and Manufaduyr of Tea (jrd ed Lonelon 1S7S) , h i K 
)( IS \ (Hilt ^ Tea Plaiiley\ C'ompanton (Lonelon 1^80) See ako 
]) irli iiiient uy jiajicrs ind official jmblie itions of Indi m j u\ ei nine nt 
Moiiograolis 011 buck tea Formosa tea and other spexi il stiiehcs 
pK pii ed foi the Ti a ( css ( omniitte e's ol India and ( e vlon , Jomnah 
of the Poval \ statu Sne/r/v Jouynal of i/u Sol idy of lyh Gro(f>af)hual 
foiiyual Ita and Coffit Tradi Journal (New \ork) Ac 1 01 
jiiactieal pi intmg details see Tta its Cultivation and MauufactuH 
1)> David ( lolf (iS()7) with a full bildiogr i])li\ il o Knthe 1 feird s 
Plantii's Handbook Fen seicntilie i-ijicitssee C/umistix and 
Lultu/L of Ita by M Kelwiy Bambe 1 (iSg,) (J Me] ) 

TEA-CADDY, a box, jar, canister or other receptacle tor 
lea The waird is believed to be derived iroin catty, the Chinese 
pound, eejual to about a pound and a third avoireluj^iois I he 
earliest examples that came to Europe were of Chinese porcelain, 
and approximated in shape to the gingci-jir The} had lids 
or stoppers likewise of (hina, and were most frequently blue and 
white Ihe English kilns it first imitated them, but specdil) 
elcMscd forms and ornament of their own and there was hardly 
a eeraniK lae lory 111 the counlry whieh did not compete for 
the siq)j)l\ of the new fashion Put tca-nddies were not for 
long confined to pureelain or faienec They were presently 
made m a gicat variety of materials, and in an ecjiial variety 
of shapes Wood, pewter, tortoise-shell, brass, (opper and 
even siKar were employed, but in the end the material most 
frequently used wa^ woexl, and theri still suivoc vast numbers 
of Cieorgian box-shaped caddies in mahogany, rosewood satin- 
wood and other choiec timbers, often mounted in bi iss and 
delie atcly inlaid, with knobs of i\ orv, ebon} or sih cr Although 
many examples weie m ide in Holland, prine ipilh of the earthen- 
ware of Delft, the finer varuties enamelled, enriehcd with 
ciphers and emblazoned with herildiw , the tea-(add\ was a 
lypiealK English pn^duet As the use of the jir waned and 
tint ul the box increased, the provision of different reeeptaedes 
for gr.cn and black tta was abandoned, and the wooden caddv, 


with a lid and a lock, was made with two and often three 
divisions, the centre portion being reserved lor sugar Chippen- 
d lie’s taddies in l^ouis Quinze fashion were delightful, with 
their elaw and ball feet and exquisite hnish On the whole 
the mahogany or ro‘>ewoud e idd) of the latter part of the i8th 
and the early years of the iqth century was, from the artistic 
point of view, the most elegant and satisfying Iht wood 
was rich and well-marked, the inlay simple anci delicate, the 
form graceful and unobtrusive Even when it took the shape 
of a miniature sarcophagus, mutated from the massive wine- 
coolers of the Empire period, with little (law feet and brass 
rings, It was a deeidedl} pleasing objci t Jhe larger varieties 
were known as tea-i bests As tea grew cheaper it bceamt less 
important that it should be kept constantly under the mistress’s 
eye, and the tea-caddy gradually fell into desuetude It has, 
however, never gone entirely out of use though handsome 
examples are now most eomriionly regarded as ornaments or 
preserved in colleitions 

TEACH [Thatch or Thach], EDWARD (d 1718), English 
pirate, popularly known as Blackbcard, is believed to have 
been born at linstol lie is said to have gone out to the West 
Indies during the war of the Spanish Succession, to have engaged 
in privateering, and alter the declaration of peace (171s) to 
have turned pirate, but he is not actually heard of in this 
ctipaeity till the end ol 1716 Ihc lolluwmg year he captured 
a large French merchantman, rechnstened her Queen Anne’s 
Revenge,” and converted her into a warship of forty guns His 
robberies and outrages in the Spanish mam, the West Indies 
and on the coasts of ( arohna and Virgmia, quickly earned 
him an inlainous notoriet} He made his winter quarters in a 
convenient inlet in North Carolina, the governor of which 
colony was not above sharing in the proceeds of his crimes, 
but the governor of Virginia at last despatched two sloops, 
manned from tne British warships on the station, to cut him 
out On the 22nd of November 1718 I leutcnant Mavmaid, 
commanding the attacking lorces, boarded leaeh’s sloop, after 
a sharp fight, and himself shot the pirate dead leach seems 
to have been an ignorant nifhan His personal appenranee 
was remarkable TIis nirkn imc was due to his habit of tvmg 
up the ends of his long and bushy black beard with ribbon 
and curling them baik over his cars Johnson in his Ciitieral 
History of the Pvtates gives his name as leach, but according 
to the olheial reiords it was realh 1 hatch or lhaeh 

TEAK,^ the most valuible of all known timbers For use 
in tropical eountrics it has no equal, and for certain purposes 
it is piefci ible to other woods m temperate climates also Its 
price IS higher than that ol any other timber, except mahogany " 
(ireat elforts ha\e been made to find substitutes, but no timber 
has been brought to market in sufhi ii nt quarititics combining 
the many valuable cjuahties which teak possesses 

The first good figure and desinption of the tree was given 
by Rhcedc,'^ the best modern picture being that given by 
Brandis'^ The younger Linnaeus railed it 1 edona graiidt^ It 
IS a large deciduous tree, of the natural order Verbenaceae, 
with a tall, straight hut often buttressed stem, a spreading 
crown, and the branchlets four-sided with large quadrangular 
pith It is a native of the Indian peninsula, Burma and Siam, 
and IS also found in the Philippine Islands, in Java and else- 
where m the Malav Archipelago In India proper its northern 
limit IS 24” 40' on the west side of the Aravalli Hills and in 
the centre, neai Jhansi, in 25° 30' N lat In Burma it extends 

1 Lhi Sanskrit nami of teak is *:aka and it is certain that m 
Iiulii teak has been known ind ustd laigelv for consickrably more 
than 2CXXS years In Pirsn teak was used nearh 2rx^)o yeai*s ago 
and thi town of Snaf on the Persian (lulf was entirely built of it 
Sa) IS the name in \nbic and Persian and in Hindi JMahratti and 
tilt othtr modem lingniges derivid from s uiskrit the trie is called 
sag uigevan In the Dravidi in languages tht name is Uka, and the 
Portiigiitsc adopting this, called it trke Uia whence the Fnghsh 
name 

^ Ihe rate m tlic T ondon market suite ikOt) has lluctuateel be- 
twien /lo and /^o per load of eo cub ft 

Hoyiu^ Malabaru us vol iv tib 27 16S3 

* / ote*>t J lora of North H and ( entral India 111 t 44 
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to near Alvitkvma in lat In Bengal or Assam it is 

not indigenous, but plantations have been lornied in Assam 
as far as the 27th pai illtl In the Punjab it is grown m g irdtns 
to the 3211 d 

leak requires a dry tropical ehinatc, and the most important 
forests are found in those districts of India where, during the 
summer months, heavy rams are brought bv the south-west 
monsoon, the winter months being nearly rainless In the 
interior of tlie Indian peninsula where the mean annual rain- 
fall IS less than 30 in, teak is more scarce, and it thri\cs 
best with a mean annual fall of more than 30 m The 
mcm annual temperiture which suits it best lies between 73° 
and 81° hahr Near the eoist the tree is absent, and inland 
tlie most valuable forests irc on low hills up to 3000 ft It 
glow's on a great varict\ of soib but there is om indispensable 
condition -perfeit drainage or a dr} subsoil On level ground, 
with deep allu\iil soil teak docs not dw'us form regularlv 
sh iped stems, prob.ibly bei ause the subsoil drainage is impericf t 
During the di) season the tree is Iciflcss, in hot kxahtKs 
the leucb fdl in Januar}, but in moist places the tree remains 
green till M mh At the end of the dr\ .c ison, when the first 
monsoon runs fill, the fresh foil ige comes out the leaves, 
whiih stand opposite, or only whorled in ver) }oung specimens, 
arc from i to 2 ft m length and from 6 to 12 in in bnadth 
On coppice di lots the ka\es arc much luger, and not riuh 
Irom 2 to 3 ft long In sh ijse the\ some whit rc amble tho c 
of the tobae ( o pi int, but tin ir siibstane e is hard and the surfae e 
rough Ihe mall white flowers arc ver} numcious, on Urge 
elect cross-braiK hed p.inicks, which tciminate the branches 
liie\ appeir during the rains, generdh in Jul\ and August, 
and tin seed npens in the suk ceding January and Febniary 
On the east side of the bnlian peninsula, the teak flowers duiing 
the ram in Oitober ind No\ ember In J i\a th" pi intations 
arc leafless m Scptcmbei, while during '\far(h and April, aftei 
the r.uns have commenced, the} arc clothed with foliage and 
the flow CIS open Duiing the run} season the tree is readily 
reeogni/C(l at a consider ible clist inee by the whitish flowtr 
panicles, which ewertop the green foliage, and duiing the eliy 
season the fealhei} seed-bearing panicles distinguish it from 
its associates Ihe small oil\ seeds arc enclosed in a hard, 
bo^^, i-4-eelled nut, which is siirioundcd by a thick covering, 
consisting of a dense felt of matted hairs Hie fruit thus 
formed is further enclosed in the enlarged membranous cah 
m appe irance like an irugiiluU pi uted or crumpled bluldc** 
The tree seeds fieeh every }ear, but its spread by means of 
self-sown seed is impeded b} the fewest hres of the dry sc ison, 
which in India generally occur in March and April, after the 
seeds ha\e ripened and have pirtly fallen Of the seeds which 
escape, numbers are washed down the hills by the first he iv} 
r tins of the monsoon 1 he se c ollec t in the valleys, and it is 
heie that gre^ups of seedlings and young trees are frecjuently 
found A portion of the seed rem iins on the tree, this falls 
gradually after the runs have commenced, ind thus escapes 
the fires of the hot season Ihe germination of the seed is 
slow and uncertain, a large amnunt of moisture is needed to 
saturate the spongy covering , ni.iny seeds do not geimin.ite 
until the second or third year, and many' do not germin ite at 
all Where the teak tree is assoc iitcd with dense chimps of 
birnboo, n itural reproduction is almost absent, except when 
the bamboo flowcis and dies, ind even then, if the dr} bamboos 
and the result ml bamboo seedlings are not burnt, such young 
teak as m i} germin 'tc ire likeK to be smothered at once 
The bark of the sUm is about hilf an inch thick, grey or 
brownish grc}, the sapwood white, the hcartwood of the 
green tree has a pleasant and strong aromatic fragi mce and 
a beautiful golden-} ellow colour, which on seasoning soon 
daikcns into blown, mottled with darker streaks Ihe timber 
retains its aromatic fragrance to a great age On a transverse 
section the wood is m irked by large jiorcs, \\hich are more 
numerous and larger in the spring wood or the inner belt of 
each annual ring, while the} are less numerous and smaller m 
the autumn wood or outer belt In this manner the growth of 


each successive year is marked in the wood, and the age of a 
tree may he determined by counting the annual rings 

Ihc principal v duo of teak timber for use in w inn countiios is 
its e xtraordinai y durability In India and in Burma Ik mis of the 
wood in good preservation ire often found in buildings several 
centuries old and instances aie known ol teik be ims having lasted 
more than a thousind yi irs ^ Ihing one ol lh« most durable of 
Indian timbers teak lias alw.}s been used foi buddings particu- 
larly for temples, and in India it has liet n tin chief timber cTiiplo}cd 
for shipbiiiklmg When non eomiiuiieed to be extensively used 
for the 1 1st 11 lint d piirjiose it u is upposi cl lli it the demand for 
teak would dccic use Ihis however u as not the case for the vood 
was lor long vciy Irrgch iisetl in shqibmlthng and though its 
cinplovnitnt m \\ ir vcsstls his diminished it is still in very great 
demand for liners" and siinilir ships It is aho usttl for furni- 
tun for tloor and window fiames for the eonslnu tioii of r iilway 
carnages ind for m inv other ])ur])osts While ints eat the sap- 
w(X)d but 1 ul1\ attack the hcartwood of tt ik It is not, howcvci 



proof against the borings of Hit it redo from whose att leks the te de 
})iks of tlie wlnivts in the T? mgoon rivei have to br piolitltd by 
a sht itliing of metal 

Onto seasoned teak timber does not split crack shrink oi 
alter its sh ipt In these quihties it is siineiior to most timbers 
In eontiet with non ncithci the non nor llu ti ik suffers and 
ill this respect it is lar suixiioi to oak It is not \iiy Inrd is 
easily worked and takes a beautiful polish It Ills gri it ilisticity 
aiul strength, md is not very heavy The avtiagt v\(ight ol 
perfectly seasomtl wood fliutnatts bctv\ccn 38 and 46 lb per cub 
1(2 Its weight therefore is a liltli less th m that of ^ nghsli 
oik Green teak timber, howcvci is heaviei than watei, so tli it. 


^ In one of the oldest bmldings among thi imns of th( old city of 
Vijiyani/ ir, on the banks oi the 1 luig ibli idi a in soutlurn India 
th( siqierslriieture is suppoitcrl l)v jilanks of teak wood D in 
thick lhe‘»( pi inks wcie examined in 1881 thev wire in a good 
state of picscrvation ind showed the jiecuhar stiiicluK of ttak 
timbtr in a v'^rv marked manner Tiny had betn in tlie build- 
ing for t;oo \eirs {Ivdtan Forester vii 260) In the w dl of a 
pdace of tlie Persian kings neir Bigdad 'which was pillaged in the 
7th century t'wo Americans foiiufl in 1811 pitees of Indian teak 
which were perfectly sound (Ousclcy Travels in \ anous Couiitius 
of ihe lost 11 280 n 67) In the old i ivc ttmjiks of Sal 

sette and elsewhere m w^cstern Indii pieces of teak hive been 
found m good preservition which must have been moie than 2 (xk) 
years old 

* At 448 Ih per cub ft a load of qo ( ub ft weighs a ton 
(2240 lf») henre in the Burma ports a ton of teak timber 13 taken 
is equivalent to a load of 50 cub ft 



TEAK 485 


unless thoroughly seasoned the wood cannot be floated In Burma, 
therefore where the uvers are used to float the timber to the sea- 
ports the method of seasoning teak by girdling has been practised 
from time immemorial (.lulling consists in making a deep circular 
cut through bark and sap into the heartwood so as completely to 
sever communie ition between baik and sapwood above and below 
the cut In teak as in oak and other trees with well marked 
heartwood the circulation of the sap only takes place m the sap- 
wood and the girdkd tree thciefore ihcs aftci a l(-\ tlays if tlu 
opci ition his l)(cn t llectii illy performed Ihit if evi n the sm illest 
bind of sipwood is left connecting the outei layers of wood ibove 
,ind below the gin lie the tree is not kilkil and ofttn recovers 
completely J lu girdled tree is allowed to st ind one or two v< irs 
and longer if a very lirge si/ed tree Being exposed to the wind 
ind to the iction of the sun the timber of i girdled tree seasons 
moK ra])idlv and moie completely than that of a tree Idled green 
lilt tcik piodiited m the ])resident les of \ladris and Bombay and 
in the Centril Prewmees is is i rule felled gn eii md even when 
fliy it geiierilK is a little heavioi thin the timber from Burma* 
bor a long time to come the rivers of Baima and Siam will continue 
to ittord the most conve nient an<l most ( cononncal routes for the 
extrietion of teik timlx 1 tiom those countries Imleed, the forests 
di lined bv the S<dwm ind its feeders ire not likelv ever to be 
woiked otheiwise thin on the jiresent plan under which the logs 
an floited singly over the ripiils iiid are caught and rafted lower 
down it the kyotlan 01 lope st ition 70 miles above Monlne in 
\s ilnady mentioned teakwooel contains an aromatic oil which 
gives it a pecLiiiuly pie isant smell and an oily siiiface when fresh 
cut lo this oil miy jiridiilily with justice bi i wiilitd its great 
durdiihty In Burma the oil is extracted from tlie timber on a 
smill st il< to be used f*)i medicinal piirjioses l)V filling an caithen 
pot winch IS jflietd inverted upon mother with chips e>f wood 
and putting flic itamd iL upon which the oil runs down into the 
lower vessel 

Accoiding to the coloui ind tcxtuie eif the woexi, several vaiieties 
of teak lie tlislinginshed in Inch i, Bin mi and Java in the timber 
tiadt howtvei tliese distinctions ue of no import nue leak as 
well as other tnts wlien stinelmg isolated foims side branehts 
fii down the str in ainl the wood of such lice k moit knotty and 
wnvy and gcncially heavier and thrkt r coloured than that of 
tries whieli hivi grove 11 dose together m i dense forest Apirt 
from the m inner in winch the tn e hid grown up in the forist 
sod, dev ition ind climate h ivi i gn it miiiunee upon the gram 
and the inechinii il tjii ilitms of toil is of otliei timluis Most of 
the lirger logs biouglit to muket have in nngnhi ermk or liollow 
in the centrt whicli cornmi nees at the butt aii<l often runs up a 
long w ly Ihere is little doubt that tins is no ally cliu to the 
iction of the lues, vvhieli scorch ind olLeii destro) the birk of 
young trees Such extiinal injiiriis in <i])t to induce deciy in the 
woofl Monovn most teak seedlings which come up nitnnlly 
aic rut ilown to tlie giouiid l)> the lires of tlu hot se ison , some 
m kdltd but many sprout igaiii duiing the runs and this is 
gentrilly rejieited yeir liter ycai, until a sapling is jiroduecd 
strong mnngh to ontlivi th< (ire Sueli s ijdings luve i ver> lirge 
pith wind! dries u]) e lu mg a hollow m the lieait or i jnece of 
the old sliool kilk d b> the iin is enclosed by the new wood and 
tins llso IS ipt to give rise to i hollow 

riie li ivis of till tc ik tree eontain a red dvc which m Malabar 
wis formula 11 ed to d>e silk ind eottoii itives of Burma use 
the Icives as plitcs to wrap uj) jiireds md for thatching 

111 its vonth the tn e grows with txtienie npidity Two-yeai- 
old seedlings on gooel soil aie t; to 10 ft higli anel instimis of 
more rapid growlli are not uncommon In the plantatu ns which 
have lieen made since 18 156 m Biirmn tlu teak has on good soil 
iltaincd an avtrigi height of 60 ft in ii? \t irs with a girth 
breist high of 19 in I Ins is betwien 16° ind iS° N lat , 
willi a me in inmi il temjKiitnn of 78° F and i riinfill of 
KX) m 111 the Billina plintilions it is estimated that the tree 
will iindir livouiablc eireiimstnues ittiin a diametei of 24 m 
(gutli 72 in) at tlu igt of 80 J imbei of that sizl is mirkel- 
abfl but tlu timber of the nitmal forests winch is it pnsmt 
brought to market 111 Binma his grown miidi more slowlv tlie 
cluef reason being the anmiil forest hies ^ Inch harden and im 
povinsh the soil In the iiituril fon sts of B irmi aiul India ti ik 
timber with a diameter of 24 in is never 1( ss than loc) ind 
ottin more than 200 \cars old In future tlu timber grown 111 
plantations and in foiests under n gul ir management mav be ex 
pieted to be much fistcr grown and there is no ground for antiei 
Jilting that rapiillv grown timber will be less valuable than that of 
slow growtli which is it present brought to imrkit 

Like tlu other trees of the dry deciduous forest teik does not 
attain inv e xtiaordmary size The trees are net generally more 
than iix) to ii^oft higli even under the most f ivourable circum- 
stiiuis and stems more than 100 ft to tlu first branch arc not 
often found Exceptionally tall trees were measured in 1861 m 
the (xwaythay forest in Pegu t ist of the Sitang river on gneiss 


‘ It lias been erroneously stated that the tree in Burma is tapped 
for its oil before felling 


The stems had 106 to 114 ft to the first branch with a girth, 
at 6 ft off the ground from 7 to 16 ft Larger girths up to 25 ft , 
are not uncommon 

Ihe teak tree does not usually form pure forests It is associated 
with bamboos and with a grcit vanety of other trees which have 
little market v ilue and as i rule thrives best in such company 
Hence in the plantations estabhslud in Burma the object has been 
to raise forests of teak mixed with bamboos and other trees 

Most of the teak timber jiroducid m Iiitli i is used m the eounti) 
The produce of the forests of Invmcore Cochin the Maih is 
presKkiie> C oorg M>sore Bombi\ Berir ind the Central Pro 
vintes IS all so consumed I()rme''lv then was a consideribU 
exjKirt from tlie jiorts of the wistern coi^.t^ — Mai ihar Ivanai i 
Surat and Broieh — but the country at jiresmt reejuires all the 
teik which its forests cm produce indeed tlu di mand is in excess 
of the supjfly ind consult rablc tpiintities aie imjiorted from 
Burma to ( alcutta Madris Bomb ly and other Indian j'orts 
Small quantities are still exjiorted from the ports of the western 
coast to \ri!)ii and the eo i t of \fnca I lie chief exjiort is from 
Burma jinne ij) illv from Rangoon and Moiilmoin Of the other 
teak producing eoiiiitries J iv i ixjioits a little theie have ilso 
been exjiorts Irom S iigtm , and since 1SS2 Bangkok has sent con 
sulerable ejnantities to Europe But the Bunn 1 coist is the ehief 
source of siij^jflv at present Rangoon was for a long time an 
iinjiortant plut for shipbiiildiiig teak lx mg the ehief timber used 
between 178(1 and 1821; in Eiiiojiean vcs>,tls were built at Rangoon 
aggregating 31; (xk) tons At the sime time timber was cxjiorted 
and when the eonntrv was taken bv the British m 1852 tc ik was 
the chief article of export Monlmtm hoc inu i^ntish tenitory at 
the close of the first Burmese w ir in i '.-b At tint time tlu pliee 
was a large Ashing village ind it was mainly through the exjiort 
of teak timber and the shijflmildmg trade tint it attuned its 
present imj^iortance from iS2e> to 1841 ujiwards of «;o txx) loads 
of teik timber were cxjiorted and m addition ()S vessels were bmlt 
ehirmg that peiiod, aggregating 13 bSo tons and estnn.ited to have 
reqmuel for then construction 24 oex) loiels of teik timber The 
forests from which Monlnu in fust denveel its supplies lie situated 
on the \ttaran river a fcedci of the Salwin In 183b however 
timber began to come down from more distant forests and in 1841 
one-fourth only of tlu supply’- was brouglit from the Attaran forests 

Ihe mere ise in tlie exj-iort of timber from tlu Biiinia jsoits was 
sle^vv at first but Ins gone on lapidly since Rangoon liecime a 
British port Suue that time the timlier lironght to the Burma 
poits his come fiom the following sources — (i) from the forests 
in the British coast provimes Ptgn and Icnisstnm (2) from the 
forests in the former kingdom of Bunn i floated to Rangeion down 
the Sitang and Irrawaddy rivers (j) from the forests m the sjian 
stites formerly tributarv to Burma from tlu Karenin country 
ind from western Sum, whence it is floated to Moulmem by the 
Silwin river 

The following t ihle shows the figures of the imports and exjiorts 
of British India for the ye irs 1901-2 to — 
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poits four lifths wire fiom Hurm i Ihe b dance of the iinjiorts 
consisted of timber from Java that of the cxpoits of siijqilu s sent 
frtmi peninsular ports Two thirds of the exjiorts went lo the 
United Kingdom the other chief m irkf ts being ordinarily C.eriiiany 
(evloii iiid Australia Ihc recent , re it increase 111 the general 
teakwooel traeli is evidenced bv llu fiit that the imports ineicased 
in six yt irs from 17 S42 tons to ( i tons Hut it is notice ihle 
that, whereas m 1901-2 the timbi r exporteel vciv laigelv exceeded 
th< imports m iQO!;-b aiul igco 7 the imports were lirgir 1 lan 
the cxpoits evidenet of the /mi at increase in Indi in demand foi 
teak timber and m dl jnol' vbihtv of the steadv regular outturn 
of the Tndiin forests 111 compaiison with iiuicased imports fiom 
Siam whire the foiests are not like those m Burma under regul ir 
working plan disigneel to give a permanent annual yield anel avoid 
any <1 inger of exhaustion of the km sts 

In British India including Buima 1 large portion of the teak- 
produeing tracts have since i8^b been placed under conservancy 
minagement with the object ot jireventing overcutting ind main- 
tuning a permanent and gradinllv increasing siipplv Ihis is the 
object of the working plans referred to The area of teak forest 
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available in India and Burm i is (.onsiderabk and every endeavour is 
made to conserve it and iiicuasc its jiroduction Similai me is arcs 
h ive been tiken in Si iiii under the advice ot officers liorrovscd from 
British indii , ind in the teak producing native states in the 
peninsuli the iiectssity for careful in in igc me nt is now well under 
stood the teak plantations in Java hid come into be iring by 
igo8 and it was c xpeeted th it the teak areas in the Philippine Tsl inds 
would be siindirh developed {D JiR , J S (iA ) 

TEAL (0 E tele), i variety of cluck, whose name is of un- 
certain origin, hut doubtless cognate with the Dutch Tilling 
(formerh lalingh and Tehngh), ind this ipparentl) with the 
Scandina\ian Atteling-And (Brunni(h, Ornithol Borealis, p t8) 
and 4iling It seems impossible not to connect the latter with 
the Scottish Atteile or Atfeal, to be found in min> old records, 
though this last word (h(nvc\cr it be spelt) is gcnerall) used in 
conjunc tion with teal, as if to mean a different kind of bird , 
and commentators have sliown a maivellous ineptitude in 
surmising what th it Inrd was 

Ihe leal IS the 4nas aecca of I innaeus, Nettion crecra of 
modern ornitholog) , and the smdlc st of the Euiopc m dnatidae, 
as well as one of the most abundant and highl> esteemed for 
the table It breeds in man> parts of the British Islands, 
making its nest in places ver) like those chosen by the Wild 
Duck, A hosias , but there is no doubt that by Lir the greater 
number of those thit arc taken in deeo>s, or are shot, during 
the autumn and winter are of foreign origin While the female 
presents the usual inconspicuous mottled plum igc of the same 
sex in most species ot 4natinae, the male is one of the hand- 
somest ot his kind His deep chestnut head and threWv arc 
diversified on either side b\ a line of buff which, springing from 
the gape, runs upward to the e\e, m front of which it forms a 
fork, one prong pissing backw ird ibove and the other below, 
enclosing a dark gloss\ -green patch, and both losing themselves 
in the elongated feathers of the hind-head ind nape Ihe back 
and sides of the bodv appear to be grev, an effect produced 
b} delicate transverse pcncillmgs of black on a dull white 
ground The outer lanceolate scapulars have one-half of their 
webs pure white, forming a conspicuc^us stripe along the side 
of the bick Ihe bre ist is of a pale salmon or peach-blossom 
colour, each feather in front bearing a roundish dark spot, but 
these spots lessen in number and size lower down, ind the warm 
tint passes into white on the bellv Ihe tail coverts above and 
below are velvety black, but those at the side arc pale orange 

The teal inhabits ilmost the whole of Europe and Asii ~ 
from Iceland to fapan, — in winter visiting Northern Africa and 
India Jt occasional!) occurs on the western shores of the 
Atlantic , but its place in North America is t iken by its repre- 
sentative, A earolinensis, the male of whuh is easily to be 
recognized bv the absence of the upper buff line on the side of 
the head and of the white sc ipular stripe, while he presents i 
whitish crescentic bar on the siele^s of the lower neck just in 
front of the wings 

Species more or less allied to these two \re found in most 
other parts of the world, and among such species irc some (for 
instin(t,the \ gthbirtfrons oi the \ustr iliari region) in whuh 
the miU wcwrs the same inconspicuous plumage as the fern ile 
But the determination of the birds which should be tcehnicallv 
eonsiderLcl “ I cals,” and belong to the genus Neftion, as distin- 
guished from other groups of Anattnae, is a task not yet sueeess- 
fully attempted, and much confusion has been caused bv 
associating with them such species as the Gargancy {qv) and 
its allies of the group Querqiiedula Others agiin h ivc not yet 
been discriminated from the Wigeons {q v ), the Pmtail-Ducks, 
DaJilOy or even from the tvpical form of Anas (see Duck), into 
each of which genera the dcaK seem to pass without any great 
break In ordinary talk “ Teal ” seems to stand for any Duek- 
like bird of small size, and in that sense the word is often applied 
to the members of the genus A etiopus, though some systematists 
will have it that they are properly Geese In the same loose 
sense the word is often applied to the two most beautiful of 
the family Anatidae belonging tu the genus 4e\ (eommonlv 
misspelt y^n)— the Carolina Duck of North America, Ae sponsa 
(not to be confounded with the above-named Anas earolinensis 
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or Nettion carohnense), and the Mandarin-Duck of China, 
\e galiriiidata Ilardl) less showv than these are the two 
species of the subgenus Eunetta,— the Falcated Duck, E Juhala, 
and the Baikal leal, E fonnosa, — both fiom Fastein Asia, but 
occasional!) ippearing m Euiope Some British authois have 
referred to the latter of these well-marked species certain 
Ducks that from time to time oceiii, but they arc doubtless 
hybrids, though the secret of their parentage may be un- 
known , and in this way a so-called Bimaculated Duck, Anas 
himaculata, was for many )ears erroneously admitted as a 
good species to the British list, but of late this his been 
properly discarded (\ N ) 

TEANO (anc Teanum Sidictnum), a town of Campania, 
Italy, in the province of Caserta, 21 m N W of that town 
on the main line to Rome from Naples, forming conjomll) 
wiih Calvi an episcopal see Bop (lyoi) hohy (town) , 13,505 
(commune) It stands at the SE loot an extinct vcdcano, 
Rocca Monhna (3207 ft ) 643 ft above sea-lev el Jhe cathedral 
dates from 1530, but has many columns obtained from the 
ruins ol the ancient town there is a feudal castle built by 
the dukes of Sessa in the 13th centiii) Jklow the town on 
the S E IS the old c hurc h ot S Paridc 

Ihe ancient Teanum Sidieinum (there is a Teanum Apiilum, 
qv , in Apulia) was the eapital ot the Osean tribe of the Sidicmi 
which drove the Aurunci from Roeea Moiifina they probably 
submitted to Rome in 334 He and their troops were grouped 
with those of Gampania in the Roman army thus the garrison 
of Regiuni, which in 280 aitaeked the citizens, consisted ol one 
cohort of Sidicini and two of Campanians Like Caks, leanum 
continued to have the ught ol coinage, and, like Sues, a and 
Calcs, remainc'd faithful to Rome in both the II innibahc and 
the Social wars Its position gave it some military impoitaiiee, 
and It was apparcntl) made a colon v by ( laudius, not b) 
Augustus Strabo speaks of it as the most imjxirtant town 
on the Via Latina, and only coming after ( apiia among the 
towns m the interior ol Campania It la) on the Via Latina, 
here joined bv a branch ro.id from Suessa, of which remains 
still exist, and which continued E to Allil ic Remains ol a 
theatre and an amphitheatre still exist, and some extensive 
baths, containing several statues, and some Roman dwellings, 
both soirft way below the modem town, were excavated in 
ie;o8 A tomb with a ( hnstian mosaic representing the v isit 
of the three kings to Bethlehem was found in 1907 (V Spin- 
azzola in Nottzie degli Scavt, 1907, 697 , E Galiriei, ibid , 
1908, 399) 

TEANUM APDLUM an anc icnt town of Apulia, Italy, on 
the road between Larinum and Sipontum, 18 m F of the 
former, at the crcjsang of the Foitoie near the modern village 
of S Pciolo di ( ivitcite It was called Icate in earlier times, 
as appears from its numerous (oinji, which have Oscan legends 
It submitted to Rome in 318 bc , lacing then the chief town 
of Apuha It was afterwards known as leanum Apiiliim, ind 
was a municipium Some ruins and an old bridge over the 
Fortore still exist 

TEA-POY (Hindustani tep(n)y a small table, supported upon 
a tripod, or even upon four legs, lor holding a tea-scrvict or 
an urn 1 he word was also sori'etimcs applied to a large porce- 
lain or earthenware tca-caddy, cmd more frequently to the 
small bottles, often of Bvtteisea enamel, which fitted into 
receptacles in the caddy and ae tmill) contained the tea 

TEAR, a drejp of the liquid secretion of the lachrymal gland, 
constantly produced in a certain quantity and flowing through 
the nasal duet without notice, but, when stimulated b) pain, 
emotion or artificial excitation, increasing so that it flows 
over the cvclids and runs down the cheeks and is the visible 
result of crying or weeping (se e Eye) I he O F tenVy iaety is 
represented in other leutonie languages by Dan iaar , Swed 
idr , Goth iagr, &c The 0 11 G was zahar , the mod Gcr 
Zdhre was formed from the M H G plural Zahere i he com- 
moner word in Gcr Thrancy cf Dn traany is closely allied 
Ihe onginal root is seen in Gr Sikpv Lat laenma, lacrumay 
for dacruma, whence Fr larmey and It , Sp , and Port lagrinm 
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The generally accepted Indo-Cierm root is dak-, lo bite, cf Gr 
SdKV€iv, and Skt dar, to bite, tears being “ biting ” or “ hitter ” 
things Ihe Du traan, m the sense ot tear-drop, was parti- 
cularly applied to the blubber of whales reduced to oil by 
boiling, whence has come the tautological English “ train-oil,’' 
often identified with the lubricant used lor the wheels of rail 
way trains Tor the so-ealled “ tear-vcssels,” which are pro- 
perly small vases containing unguents, see Lacrymatory 

J ear (O I teran), to pull apj.it violently, to rend, is, of course, 
i distinct vvor(^l , it is connate with Gr to flay, pull ott, and 

the root is seen in Gr beppa., skill, whence “ dermatology, ‘ epi- 
dermis ** Ac 

TEASEL Wild teasel is a common plant of the English 
copses and hedges, with a tall, stout, rigid, prickly stem, bearing 
large s[)reading opposite leaves, the midrib of which is prickly, 
and conspicuous oblong heads, the purplish flowers in which 
are subtended by very long, narrow, stiff, upright bracts The 
plant IS known botanically as Ihpsacm sylve^tns hullcr’s 
teasel, L) Fullonum, in which the bracts are hooked, is probably 
a cultivated lorm of the wild species , the dry heads arc used 
to ( oml) up the nap on cloth The genus Thp^acus gives its 
mine to the family Uipi>aceae, to which also belongs the Scabious 
{Soabio'ia)^ represented m Britain by several spcties 

TEATE MARRUCINORUM [mod Chieti, qv\, the chief 
town of the Marrucmi, the whole ol whose territory was placed 
under its munu ipal jurisdu tion by the Romans, after the 
“ Social War ” It was thus a town of some importance 
Under the chuuh of SS Thetro e Paolo and the adjoining houses 
are extensive substructures (m opti^ rehculatum and brickwork) 
of the 1st century a d , belonging to a building erected by 
M Vectius Man ellus (probably mentioned by Pliny, H N , 
II , 199) and lldvidia Priscilla There are also remains of 
large resorvons and of a theatre 

TEBESSA (the Roman 1 heveste), a town of Algeria in the 
department of Constantine, 146 m SF of Bona by rail and 
T2 m W of the lumsian frontier, on a plateau 2950 ft above 
the sea Pop (1906) S722 Ihe modern town, which is 
within the walls of the Byzantine citadel, boasts nothing of 
interest save a church built out of the ancient ruins The 
Byzantine walls, pierced by three gates, are in tolerable pre- 
servation I hey arc strengthened by numerous square towers 
One ol the gates is formed by the quadrilrontal arch of C ara- 
ealla, a rare lorm of construction Ihe arch, erected about 
A D 212, IS in good preservation A pair of monolithic columns, 
disengaged, flank each facade An inscription on the frieze 
give s the history of its construction , it was built by two 
brothers as a condition of inheriting the pioperty of a third 
brother 1 he most important rums arc those of the great 
basilica This building, one of the finest Roman monuments 
m Algeria, bears evidence of having been built at various 
epoi hs , the earlier portions probably date from not later 
than the beginning of the 2nd century a d Ihe basilica was 
p irtially dcstroy^ed b\ the Berbers in the 5th century , and 
was rebuilt in \D hy the Bvzantine general Solomon, 
who surrounded it with a wall about "*5 feet high still standing 
The mam building, consisting of a nave with apsidal end and 
two aisles, was approached through a peristyle, which was 
surioundcd by an arcade Many of the columns of the basilica 
have fallen, but the bases of all are in their original positions 
A quatrefoil chapel on the cast side of the basilica is a Byzantine 
addition The tessellated pavement which covers the basilica 
proper is in almost perlect condition It is kept covered, for 
purposes of presciwation, bv a laver of earth Next the basilica 
(and within the same enclosing walls) are the rums of the forum, 
c^onverted into a monastery in the 4th or ‘^th centurv, and 
regarded by Sir R I ambert Plavfair as the oldest known 
example of the mona<!terta clertcorum The whole of the 
basilica and its dependencies have been cleared and are kept 
in order by the Service des Monuments htsiortquesy the principal 
work having been accomplished by H^ron de Villefosse Note- 
worthy among the buildings within the ancient citadel is a 
small tetrastyle temple, variously ascribed to Jupiter and 


Minerva, the portico supported by six monolithic columns of 
cippolino, four being in front After the Prench occupation 
in 1842, the building was used successively as a soap factory, 
a prison, a canteen, a parish church, and, lastly, as a museum 

Ihcvcste was founded towards the close of the 1st century 
AD In the succeeding century it was connected with Carthage 
hv a great highway In the 5th century, under Vandal 
dominicm, it declined m importance Refounded by the 
Byzantmes m the 6th century, the city disappeared from 
history at the time of the Arab conquest of the country in the 
7th century In the i6th century the lurks placed a small 
garrison of jamssarus in the place, hut Tebessa continued to 
be but a small village until the establishment of PTench rule 

Nine miles from lehessa are the extensive phosphate quarries 
of Jebel Dyr, where is also an interesting megahthic village 

S(t Sir K Tamlxrt Pl-iyGir Handbook for Trait lUr'i in U(^erta 
and Tuni^ (T orulon, pp (twde^-Joanne, Algine et 

luni^ic (Fans i<>oO) 

TECHNICAL EDUCATION The term now generally adopted 
to designate the special training of persons in the arts and 
sciences that underlie the practice of some trade or 
profession, is called “technical education'’ vSchools 
in whu h this training is provide d are known as technical 
schoc^ls In Its widest sense technical education embraces all kinds 
of instruc tion that have direct reference to the r irecr a person is 
following or preparing lo follow^ , but it is usual and convenient 
to restrict the term to the spec lal training which helps to qualify 
X person to engage in some branch of productive industry, 
incl the instruction so provided is generally known as “ techno- 
logical instruction” Ibis specialized education may consist 
cM the explanation of the processes concerned in production, 
or of instruction in art or science in its relation to industry, 
but it may also include the acquisiticm of the manual skill which 
prodiKtion ncecssitites 

The terms “ tcrhnic.il ” and “ technological ” (Gr tcxvtj, 
.irt or craft) as applied to education, arose from the necessity 
of finding words to indicate the special training which was 
needed m consequence of the altered conditions of production 
during the 19th century Whilst the chmgcd conditions of 
production, consequent mainly on the applie.ition of steam 
power to ma.chiner\ , dcminded a special training for those 
who were to he engigcd m productive industrv, the pre\ dent 
system of education was not adapted to the requirements of 
these persons, and schools were wanted in which the necessarv 
instruction could be ol’itaincd Other circumstances resulting 
mainlv from the application of steam power to 
machinery rendered technical education necessary^ cond/- 
Production on a large scale led to a great extension Hons of 
of the principle of the division of labour, in eonsc- P*^^**^* 
quencT of whic h it w as found economical to keep a man 
constantly engaged .it the same kind of work, since the more he 
practised it the quicker and more skilful he became Thus 
employed, the workm.in learned little or nothing of the process 
of the manufacture at which he assisted, or of other departments 
of the work thin the particular one in which he was en^’^igcd, 
and his onh opportuniU of acquiring such knowledge was 
outside the workshop 01 factory in i technical school Ihe 
economy effected b\ the diMsion of 1 iboiir led to the exten- 
sion of the principle to other industries than those in which 
michinery is 1 irgelv emplovtd Ihcre are many trades m 
which manual skill is as necessary now as ever, but even in 
these the methods of instruction prevailing under the old 
system of apprenticeship ire now almost obsolete 

In many industries, including trades in which machinery ‘is 
not as yet extcnsiveh employed, production on a large scale 
has increased the demand for unskilled labour, 
numbers of hands being required to prepare the work 
to be finished by a few skilled artisans Rapidity of 
execution is attained by keeping a w orkman at the same work, 
which after a time he succeeds in mechanically performing and 
I continues to do until some machine is invented to take his 
place In most trades, as formerly practised, the master 
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employed i few apprenlicts who assisted him in his woik, and 
who learnt Irom him to undcistand the dt tails of their cratt, 
so that when the term of their apprentu tship was o\(.r, tiny 
were eompetent to piattise as journeymen Hut now the 
master frequently has neither time nor opportimit\ to mstruc t 
)oung lads, and the old relation of master and ipprcntiee is 
ehanged into th it of nianuf icturer and workman Jn conse- 
quenee o*^ these altered relations between employer and em- 
ployed, there has arisen an acknowledged want of properly 
tr lined workmen in a number of trides in which skilful hand 
work IS still needed , and in these trades a demand has arisen 
for teehnied schools, or some other substitute for what was 
formerly done l)y apprenticeship, as a means of suitably train- 
ing workmen and foremen ITic cycr-increasing competition 
m production has led to the employment, m many trades, of 
children to do work of a mcehanieal kind requiring little skill , 
but, whilst thus employed, these ^ oung people haye little oppor- 
tunity of le irning those p irts of their trade in which skill and 
special knowledge are needed , and when they are grown up, 
and seek higher wages, the\ are dismissed to make room for 
other children Numbers of toung people are thus thrown 
upon the labour market, swelling the percent ige of the un- 
emploved, who are competent to do nothing more than 
ehildren’s woik, and to earn ihildrtn’s wages, and who know 
no tnde to \N^hirh thc\ can appK their hands lo remedy this, 
b\ creating vime substitute Un the old apprcntiecship, is one 
of the objeels ol a s\ ^l( rn (>1 teilmu il ediu ition , though in 
suitable trid(s an independent mo\em^nt for nyivmg ap- 
prentieeship (qv) under improved conditions has also made 
some way 

■\ complete system of technical education should proyide 
the neeess ir\ instruction foi the different classes of persons 
engaged in productiye industry It is usual to divide these 
persons into ihice chssts — (i) wcjirkmen or journeymen, 
(2) foremen or overseers (7) managers or masters 

The industries in which they are cmploved mav be grouped 
under four heads — (1) tho^e involving the use of extcnsiyc 
machiiierv, such <is iron and steel manufacture, 
^orken^^ m i( hine-m iking, the textile industries, ind some of 
the clumual tridcs , (2) those which mainly require 
the Use of hand tools, as e<ibinet - making, buck -work, 
plumbing, and tailoring , (3) those dc pending on artistie skill, 
IS wood and stone c irving, melal-eh ising enamelling, de- 
corative work, and industrial designing genciilK , (j.) igri- 
culture in all Us branches, and forestrv these industries will 
be referred to as manufactures, handicrafts, art industries 
and agrieullure The foregoing classifieatum c onqirises groups 
which ncress Lilly, to ome extent, oyerlap one another Lverv 
factory contains a carpenter’s and smith’s shop, and handi- 
craftsmen of group (2) arc required in every manufacturing 
concern Whilst the industries in which hand labour is ex- 
clusively cmploved are becoming fewer and fewer, there are 
minv trades which, owing to the frequent invention of labour- 
saving appliances, arc passing gradually from the class of 
h indieraft to that of minufaetures In these trades, ol 
which watch- and clc^ick-making and boot- and shoe-making 
may be taken as examples, there is still a demand for good^ 
largelv if not entirely produced by hand woik In such trides, 
owing to the absence of facilities for instruction in the ordinary 
shops, there is a vv int of skilled hand 1 ibour which there is 
an increasing difficulty in satisfying, and to supply this want 
technical schools of different kinds have been established 
Then, again, there arc many branches of manufacturing in- 
dustry which greatly depeneJ for their success upon the de- 
signer’s art, and it is necessary that the industrial designer 
should possess a knowledge of the processes of the manufacture 
m which his designs will be utilized, as well as of the properties 
and capabilities of the material to which they will be applied 
Indeed, it is the possession of this knowledge which mainly 
distinguishes the industrial designer from the ordinary artist 
To determine the best training for such designers is one of 
the problems of technical education There are many trades. 


too, in wuit h the h indic r iftsman and the designer should be 
united Ihis is the ease in such industries as silversmith’s 
and goldsmith’s work In these and other trades the true 
iitisan is the artist and handicraftsman combined 

In order to reconc lie some of the different vu ws which are 
held as to the objects of technical education, it is necessary to 
keep in mind the broad distinction, above referred to, 
between the conditions of production un a large sca'e, turesand 
as in those industries in which goods are manufac- Aam//- 
tured by the use of extensive labour-saving machine ry^, 
and in those trades in which hand work is chiefly employed 
Much of the diversity of opinion regarding the objects of tech- 
nical educaticjn is due to the difference of standpoint Irom which 
the pi oblc m is regarded 1 he volume of the trade and c ommeree 
of Britain depends mainly on the progress of its manulac turing 
industries It is these which chiefly affect the exports and im- 
ports The aim of manufacturers is to prociuce cheiper and 
better goods than can be produced by othci manufacturers at 
home or .ibroacl and tcc hnical education is valuable to them, in 
so far as it enables them to do so It also helps to widen the 
irc a of pruduc tive industry, and Lo encouiage varieties ol ac livity 
which the free and unfettered conditions of eomjietition tend un- 
duly to restrict On the other hand, the artisan engaged m hand 
industries looks to technical education for self-improvement, 
ind for the means of acquiring that general knowledge ol the 
principles ind practice oi his ti ide, which he is unable to obtain 
m the commercial shop Hence the artisan and the manu- 
f icturer approach the consider ition of the question from 
different sides lo the spinner or weaver who almost ex- 
clusively employs women to tend his machinery, or to the 
manufac turing chemist whose workpeople arc little more than 
labourers employed in carrying to and fro materi Is, knowing 
little^ or nothing of the si icntific principles underlying the eom- 
j>li( ited processes in which they are engaged, the technical 
due Ition of the workpeople may seem to be a matter of lilt It 
moment What such manufacturers require are the sc 1 vices 
of a few skilled engineers, artistic cit signers or sc ic ntific ehemi^is 
From the manufacturer’s point of view, therefore, technic d 
instruction is not so much needed foi the hands he employs in 
his work as fur the heads that cl ire c t it But in trades in which 
machinery ^1 lys a subsidiary part, technical tcaehing sii))plies 
the place of that instruction whieli, in former times, the in i,tei 
gave to his apprentice, and the workman is eneouiagcd to 
attend technical classes with a view to aeejuinng thU 1 now 
ledge of the theory and practice of his trade, on the acquisition 
of which his individual success greatly depends In the lormer 
class of industries, technieal education is needed mainly fc/r 
the training of managers , in the latter, for the training ot 
workmen Hence has arisen a double cry, — for the teaching 
of art and of the higher branches of science, with a view to 
their application to manufacturing industry, and tor the 
specialized instruction in drawing, and m the scientific laets 
which help to explain the processes and methods connected 
with the practice of different crafts and trades I his double 
ciy has led to the establishment of technical universities and 
of trade schools 

Owing to the conditions under which manufacturing industry 
IS now carried on, it is difficult to select competent foremen 
from the rank and file of the workmen 1 he ordinary foremen 
hands gam a very limited and cireunisc nbed aud 
quaintance with the details of the manufaetuie in rtmnagers 
which they are engaged, and hwc little opportunity ot 
acquiring that general knowledge of various departments of 
work, and of the structure and uses of the machinery em- 
ployed, which IS essential to the foreman or overseer It is in 
evening technical classes that this supplementary instruction, 
which it IS the workman’s interest to acquire and the master’s 
to encourage, can be obtained , and it is from the more in- 
telligent workmen who attend these classes that masters and 
employers will select as foremen those students who are found 
to possess the essential qualifications 1 he history of invention 
shows how frequently important improvements in machinery 
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are mdde by the workman or minder in charj^c of it, and adds 
weight to the arguments already adduced for giving tfohnical 
iiistruetion to persons of all grades employed in manufuturmg 
industry io these advantages of technical education, as 
alfecting the workmen themselves as well as the pi ogress of 
the industry in which they arc engaged, must be added the 
general improvement in the character of the work produced, 
resulting from the superior and better-trained intelligence of 
those who have had the benefit of sue h instruction 

It will be seen from the foregoing that a complete s\stcm 
of tec hnic al educ ation must make prcwision for the tr lining 
of those who ire to be occupied as journeymen or foremen in 
different branehes ejf trade or industry, anel also for those who 
aim it becoming m in.ige rs or mnsters or heads of manufae tunng 
fains, scientifie idvisers 01 pi oft .sional engineers As technicil 
Prafes- education nee c .s inly implies speeiihzcd te<iching the 
5/o/ia/a/i</ ^ urriculurn ind methods of instruction adopted in 
general the elementary and secondary schools, where stuck nts 
receive their prehmin iry tr lining, are matters closely 
related to any sc he me of tee hnie al instruc tion, anel the 
trend of edue it ion il ofamon is in favour of associating the gene- 
ral instruc turn given in those schools with the specialized teaching 
of the technic il institutions Indeed, it is duly becoming more 
difficult to driw any hard-and-fast line between professional 
4ind general education It is now universalh recognized that 
the foundations of technic il instruction must be laid in the 
elementary and the see ondary schools, and many of the changes 
which have been maeje in the orgam/ition of those schools had 
their origin in the requirements ol teehnual institutions 

A short survey of the methods adopted in different countries 
to provide the specnlized teiching applicable to different 
pursuits, and of its relation to the general school system e^f 
thcjse countries, will serve is a fitting introduction to the con- 
sider ition of the legislative^ and other changes which have 
stud} of gradually been made in the British school system 
foreign with a VKW to modern industri il conditions The 
systems study of fouign systems of education is service ible, 
as showing the relation of such systems to the indus- 
tri il needs of each country and to the genius and ehiraeter 
of the people In the oiganizatiem of technical edue itiun in 
Enghnd, full idviut ige has been tiken of fouign espenence, 
although no ittempt his been mule to irnitite too closeh 
foreign methods Detiilc'd inlormation as to what has been 
done abroul is found in the pul)lishcd reports of the several 
English commissions which have been appointed to inquire 
into the subject, ind m the valuable series of special reports 
issued from the board of Education From these reports, 
which show how varied have been the attempts to adapt school 
ti lining to modern industrial requirements certain general 
principles may be inferred, which are equally applicable to 
the conditions under which the ti ide and commerce of different 
countries is now earned on 

fhesc general princi[)les may^ be briefly enunciated as 
follows — 

1 riic education of all persons vv ho m.iy^ expe e t to be occupied 
General 1^1 some form of productive industry mav be con- 
prin- sidered as consisting of two parts, (a) general, {b) 
ctpies special 

2 The general education is the prchininary training pro- 
vided in elementary and secondary schools, and the curriculum 
of those schools should be varied so as to have some reference 
to the future pursuits of the pupils 

3 I he special or supplementary instruction should be adapted 
to the lequiremcnts of diltcrcnt gnides and classics of workers, 
and to different trades or occupations as practised in different 
localities 

A complete svstem of technicd education would affoid 
facilities of training adapted to ivciv kind and grade ol in- 
dustry , but, owing to the (ompk^xity of the problem, such a 
system iS nowhere to be found In cver\ countiv the scheme 
of education and method of instruction have v.mcd from time 
to time, as the conditions regulating trade and industiv^ have 


changed But recently in all civilized countries the effort has 
been made to provide a general and specialized education 
adapted to different pursuits for each of these great classes 
of workers ( i ) operatives, (2) foremen and oversee rs, (3) masters 
and manage rs 

I Workmen — Many attempts hive been mult to providt a 
substitute lor .ipprenticcship, but hitherto with no great sucuss 
I wo classes of workpeople have to be ccMisukrid (i) those engaged 
in manufacturing industries, and (2) those engaged in handicraft 
industries Hu education of all classes of workpeople begins m 
the public elementary schools and, in vu w of the future occupation 
of ifie children, it may be taken for grinttd that primary instruction 
should be pr ictical, and should include drivving and elementary 
science It should indeed b( closely associilt d with manual training, 
cemsisting of workshop ixtrcises anel fiild work in the c ise of boys 
in iirbin ind rur d schools rc sjicctiv cly , ind of instruction m the 
domestic arts in the case of girls The lessons in chawing and in 
eleinentaiy science should lorm p irt of the manu d 
training, and the school eurnculum should he unified ■ 

so 111 it all tho subjects of in ti uction should be grouped 
together as parts of an org inizcd system The desired 
diversity should he found in the different kinds and grades of manual 
work Reading, writing and infhmt tic would be taught incidentally 
m close connexion with the pr u tic il exercises In nearly every 
country ol 1 uropc, and in the United States, the trend ol education 
piactice is in this direction In France Belgium, Holland and 
Sweden handicraft instruction is geiurilly included in the curri- 
culum of element iry schools RudimenUiry science is also taught 
in nearly all the piimary schools of Europe Modelling is taught 
both to boys and giils 111 many Continental schools anel in Sweden 
slc>v«l ” (Svv stojcl, m inu il elexli nty, cf Fng “ sleight ’), a system 
of manual training m which simple and useful articles, especially of 
wood are eoiistrueled with tho fewest possible tools, is taught with 
eeuisukrablc success to children of both sexes 

In (-.ermanv and Swit/erkind, there exists an excellent system 
of evening continiut ion chools known is Forfb Idungs- or Erf'nnz- 
uniiii-Sihulen, in which the instruction of the children who leave 
school before fouitetn and of those who le ive at that age is con- 
tinued In all the sc schools draw mg is taught with special reference 
to local industries In Ln^^lind gieat progress has been made in 
recent ye irs in dcvcUjjung evening classes m which the pupils* 
(hmentirv instruction is continue el with 1 view to the 
speenh/ed tea' hing jirov idc 1 m the technic il schtiol 
The leaching in these eontiuuation schools is generally • 
varied according as the jnipil is occupied m trade orottice * 

work ind the j)rieliee is becoming general of retiuinng him to pass 
a epi ihfving examination to se cure idmission to classes m technedogy 
It will be seen, therefore , tint the training of most veorkpeojilc, and 
of nearlv all those who ue engaged m manufu tunng industry, 
consi ts of — (r) prim iry teaching in clement iry selieiiols (2) 
prietiee in the li tun or shop supplemented b\ further elementary 
teaching , (^) evening instruction in technology 

In all the pnncipil towns throughout T uropo evening clissts 
have been establisheel for leaching drawing, painting anel ek signing, 
and the elements of seieiiee in Ihcir application to sjiecial industries 
The instruction however, is less pr letieal than tint jirovidcd in 
the corresponelmg se hools m England The classes ibroad are 
mainlv supporte d by the munieijialities, by the ch nnbers ot cum- 
me rre bv industrial t^ir trade societies, by coiintv boards, and m 
seane eases by the fees of the pupils Ihey rceeiv c little or no support 
from the state Ihcy are well atte nded by v\orlvpe eiple of all graelcs, 
who arc encourage el by their employers to jirolit bv these oppor- 
tunities of instruction In Fiiglinel evening technical instruction 
IS more s\st( matic^allv organized than main other country It is 
under the geneial direction of the Boarel of Education, and of the 
Citv ind (lUiiels of London Institute 

The Board of Fcliieation prescribe the conehtions under which 
grants ire jnul to schools provuling teehnual instruction In 
former years tlu st gr ints v\erc paiel on the results of the examinatiem 
of individual stiuknts, but this mctheid of apportioning a j 
state aid his been ilniost entirely ibaiuloned I he Board f^ebnicai 
still hold annual examinations m science and art and m cer- 
tain bnnehesof applied science but the more spteidized 
examin itions in technologv anel trade subjects art held annually 
bv the Citv' and Ciuikis of 1 onde:)n Institute, through its department 
of technologv These latter examinations are utili7e<l by the 
Beiard, and the certificates granted on the results are lecogmzed 
m the appointment of teachers The technical schools in which 
these classi s art luld ire under the direct control ot the local educa- 
tional authorities and arc largely siipportid bv grants from local 
rates \ear bv vear a larger share of responsibility is being thrown 
upon the local uithontics, with a view to eiieouriging greater 
V irietv of instruction and further adaj)tition of the teaching to 
local needs 1 he Board continue, howc\ ( r, to indicate the range ot 
subjects to be t \ught \n preparition for their annual tx iiinnations, 
and the Citv and f.udds of Tendon Institute issues each year i 
jueiMTiniu eont lining suggested courses of training in nearly a 
hundred hade subjects 
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In the evening classes in science, art and technology, which have 
been established throughout the United Kingdom, the workman or 
foreman engaged in any manufacturing industiy has the opportunity, 
by paMiK nt of a very sm dl he of stiid\ing art in all its brinches, 
science theoretically and iiracticilly, and the technology of any 
])irticular indusliv Provided his early education cn ibles him to 
take adyantage of this instruction, no better system has been 
suggested of eiuMing workmen, whilst earning wages it in e irlv 
age, to acquiie m inual skill by continuous practice, and at the Siime 
time to g im a knowledge of the principles of science connected with 
their work md cxjilanatory of the processes of the manufacture m 
which thev ire engaged 

tor thosi engagtd in handicraft liades this evening instruction 
is equally valu ible, and not only in England, but equally in other 
jiarts of 1 uropt, there exist evening tr idc schools in which the 
workman is able to sujipli nu nt the sectional ” practice he acquires 
in the shop by more gtmral piacticc in other branches of his trade 
In Vienna, for exanqde, ind elsewhere in Austria, there arc fouml 
practical evening cl ls^( lor cirptnttrs, turners, joiners, mi t d 
workers and others Thioughout 1 uropc schools lor weaving, 
with praelual work at the loom and pattern-df signing, have txiste<l 
for many ye irs 

To provide a training more like the old svstem of ajiprentice- 
ship schools have been established in many parts of Europe and 
_ in the United Stites which m knovMi as prolessionil 

. tride or npprentict ship schools (tiohs pro/t Ih ^ 

sc oo s ecoles des appnntis Fai hscJiuh )i) The objict is to tram 
workmen and the pupils liter coinjikting tluir course ol instruc- 
tion in Stun a school are supjxiscd to have k irnt a truU Tlu 
school is thi substitute for the shop In such a school the pupils 
have the idvant igr of being taught thtir Iridt sv stt matie dly ind 
leisurely and produition is matl( subsidiary to instruction UmUr 
such an artificial system of ])roduetion the pupil is less likelv to 
acquire excellence of workm iiiship ind sm irtness eif h d)it than in 
the mercantile shop under the sti iin of severe eompetition More- 
over the cost of maiiUt n uk e of these schools renders it impossible 
to look to them as a gcneiil substitute for qiprentutship Bv 
sending into the labour market however a few highly trained 
workmen who are ihsorlnd in various works and exert a bene- 
ficial inlluence on othir workmen these schools serve a useful 
purpose Schoo’s of this kind hiv( been tried with moio or less 
success in different countries In l‘ins there is the will Kiiovn 
6eole Diderot for the training of mechanics fitters smiths Ac , 
and similar schools have been estddishtd in oth( r parts of France 
Tor many years a society of C hristiin Brethren has dine ted a large 
school situated in the Rue \ augnard Pans in which eliltereiit 
trades ire taught Ml the secular ind general instruction is given 
gratuitousK hv the brothers and in the sevei d slio[)S ittulud to 

the school skilled workmen an employ ed, viho instruct the pupil 
apprentices and utilize their libour I his svstdii combims many 
of the advantages of shop work and school v\oik but it depeiuls 
finantially for its success upon the religious sjiirit which ictuites 
its promoters and supporter Ihc \rtane seliooi ne ir Dublin is 
conducted on somewhat siinil ir jinnciples but is intended for a 
lower class of children In Vustria paiticulaily in the rural di 
tnets there are numtrous day schools for the training of earjunters 
joiners turniis cabinetmakers viorkeis in stone arul marble in 
silver and other metals Ac Schools of the same class ire found 
111 Germany Italy ind Holland and schools very similar in char- 
acter hive been orginized to a limited extent in England Ihe 
demand that e illed them into CMsteiiee in other jiarts of 1 urope 
and in \mcrie i his been kit in the United Kingdom Ihe difh 
cnltv^ of securing for ipjmnlicfs m a comniLreiil shop system it le 
tr lining in handicraft his led to the est iblishment of a few tride 
schools vyhieh receive children from the okmentarv seluKil about 
the age of thirte en for a tliree ye irs course of instruction In these 
schools the time is about cqiiilly diyuled between ordinary school 
subjects anel the practice of some h indicraft such as cabinet-making 
upholstery waistcoat making millinery Parents are encouraged 
to allow their children to receiye this further education by the 
offer of free teaching md maintenance grints Such schools how- 
ever must be reg-inled as educational expe nments to be superseded 
if found necessary by reason of changes in the conditions under 
which the trade is practised Anv svsbm of tecliniral education 
however sliould be sulfieientlv elastic to permit of such exptn- 
ments and of the introduction of types of instruction to meet special 
and even temporary n« cds It is only in cert ain cases that appren- 
tice ship schools can be said to answer salisf k torily the puipose 
for which they have been estabbshcel Where i new industry 
especially in ruril districts has to be created where dee eying 
industnes ne* d to be revived wlure machinery is sujicrscehng 
hand yvork and owing to the demands for ordinary hands there is 
a dearth of skilled workmen , when through the effects of compe- 
tition and o^htr causes the trade is earned on under conditions 
in which comp<Unt workmen cannot be properly trained in the 
ordinary shop— in these cases and m vinous art industries in 
ajiprentieeship school may prove to be the best me^ns of tram 
ing workmen and of advancing parlieulir trades Generally 
an apprenticeship school should be looked upon as a temjxjrary 


expedient as a form of relief applied at the birtli of n new industry 
or to meet some special conditions umler which a trade is practised 
The proper training school fur workmen is the factory or shop 

In the United Stites tlyrc are only i few schools which have 
been specially organized with a yiew to the training ol workmen 
for special trides the hue between teehnieal and general educa- 
tion is not yery clearly delintd in any of the states’ schools It 
IS also difficult to give any such general leview of the svstem of 
education in \mcrica as can lie prtsintid m connexion with France 
or Germany or Italy owing to the fact that each separate state 
has its own orgmization over vvhieh tlie federal government 
exercises no direct control In none of the states is technical 
education tlilieieiiti ited by class dislimtions to the same extent as 
in continental countries J ht ambition of tvary wurkniin is to 
become a master and this gtntial iinbitHn gives rise to m 
enthusiasm for education among all classes which does not exist 
to the same extent m any other country In the United States 
are found evtning ttchmeal schools and schools of design for those 
who hive ]>isscd from the common scliools into commercial work 
but the eksire for further instruction is so marked that many of 
thost wlio hive received onlv in ek mental v education endeavour 
l)V working during tlie vacations or by other means to save enough 
moneys to itleiid the higher technical schools and so accpiiie the 
ncccssal^ skill and knowledge to improve then jiosition m the factory 
or workshop 

2 J ortmtH — The foreman must be familiar v\itli the various 
branches of work he is to overlook and the tr lining which the 
wtiikinin itcciNcs in the fietory oi shop i Holds him but ^ > 

scanty opportunities of obtaining tins gcnei il knowledge 
Ihe foreman needs also a gi tier illy upeiioi cducition ® 

How then aic foumeii to lie Irnined Ihe j'lrobkm is 
some what e<isu r than tliat of training workmc n lx cause the number 
rtipiired IS hwci I lit vaiiety ol schools in Euiope devuteel to this 
purpose IS y ei \ great Then are three distinct w ly s in whu h fort me n 
are being trainee! 

{a) The eyening technical chssts in Britain and on the continent 
offer to ambitious workmen an opportunity of acquiiing a know 
leelge of eillier depirtments of the tride than those in yvhieh they 
an engaged as well is ol tlie seienti/ie jirineijiUs underlyinp tluir 
yvoik Ihese clisses serve the double jairjiosc of improving the 
workpeople and of iflordiiig a means of discovering those who are 
best lilted to oeeujiy higher posts 

(b) bpeeid schools have been established for the training of fore- 
men TIh rc are many schools of this kind in vvliidi sckeled boys 
aie lecciv'ccl after k iving tlu highti clciiui t iry oi secondaiy school 
Ihe best known are those at ( hMons Aix Nevirs Angers and 
Lille in kranee These schools are intended lor the training ol 
lore me n 111 engine Cling tiadcs I hey ire state mstitiil ions mwlueli 
jiiactical meehiniial work m the shojis is supplemented by tluo- 
lefical instinct ion The hrst of these schools was founded in i(So3 
llic eoursev lasts three years, and the students spend from six to 
seven lumrs i d ly in tlie workshop and art triined as litters 
founders smiths and pattern m ike is As in all such selu ols, 
sdeabk goeiels ire proeiuccel but is pioeluelion is siiboidinated 
le) iiistruetion the se bool dexs iieit bind itself te) dtlivei vsuik t a 
given el ite and theicfore elejes neit compe te v\ith any nnniif u tilling 
est iblislmit nt Iht stuelents on leaving tlust schools ate tom 
petent at once to undeitake the duties C)f foremen and elr lughts 
men At Kuniot lu Steyr Klegeiilurt Eeilieh and m my other 
places schools have been established on somewhat similar jmn 
tipks In (.ermany there are special seheieils for the ti lining of 
foremen in the buikiing triele which arc chiefly ficquented in the 
vvinttr and numtrous schools ire found in ill pirts of the continent 
for the training of vveavers At Winteilhur in Swit/crlanej a se hoeil 
Ills been estiblislud the nniii jnirpnse of vsliich is the ti uning of 
foiemen In Itily there arc numerous tcehmeal institutes the 
object of whieli is tei tiam voung nun for interrnednte posts in 
indiistiial works In J emdon, the I irisbnry tcchnic<d college of tlu 
City and Guilds of I einelein Institute Ins a day elepirtment the 
mim juirpe'ise of which is the tr lining of youths as foiemen works 
managers Ae. , but m this school the charieter of the instruetion 
deviates consitkrably from tliat given in Euneli sch lols and aims 
rather at prcjxaring youths to learn than at teaching them then tiade 

(c) A thud method idoptcd for the training of foremen is by 
encouraging selected children of the ordinary elenuntarv scliools to 
continue their cducition m schools of i higher grade of a tcehnii il 
character It is thought that by developing to a higher degiee 
the intelligence and skill of those children who show aptituele for 
scientific and pi letieal vvoik they will be able yvhen they enter 
the shop to karn their trade moie ejuiekly md more thoioughly 
anel to acquire that generd knowledge of their work incl to exhibit 
those sjKcial aptitudes yvhich may qualify them for the position 
of foreman or overseer The cducition given in these schexils 
although hiving some bias towards the future caietr of the pupil 
IS disciplinary in cliaraeler and consists of the subjects of primaiy 
instruction further jiursued, — of drawing modelling science 
mathematics and manual ext reiscs Ihe cniriculum is varied 
according to local recjuireraents, the technology of the stijde in- 
dustries foiming in many cases part of the instruction Such 
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schools under varied forms h tv< been established in most F nropean 
countnts some of the best txamplcb of them being found m I*ans 
Lyons, Reims Routn ind in other towns of 1 ranee One of the 
oldest of these schools is the I^cole Martmurc it Lyons The school 
wis founded m 1830 by a bequest from Major-fa neral Martin 
who had fought ai^iinst the Lnghsh under Iqipoo Sahib In this 
school in which the education is gratuitous as in nearly all the 
hiKhei element iry si hools of Fnnee instniction is given in draw- 
ing, modelling, chemistry, mechanics and physics, in the working 
of wood and iron and in Germ in and English in addition to tin 
subjects of an ordinary school education Surveying is also taught 
to some of the pupils mil the instniition generally is of a very 
jir letie il character Ihe students visit f ictories under the guidance 
of thi masteis, and on tlu ir it turn they write out lull deserijitions 
of thiir visits the sehool hours are from seven till eleven in the 
morning ind fiom one till seven m the afternoon the boys fiom 
this scliool rapialy obtain places in the commercial and industrial 
liouses of Lyons, and many of them after a time, succeed in 
oldiining high jiositions A very siinil ir sehool on more modtrn 
huts, has been established at Reims, and is accornmodd ted in a 
bmlflmg esptcnlly idipted to tlie purpose In tins st hool instruc- 
tion IS direxti d towards the staple Industrie'- ot the district, namclv 
w( iving dyeing and engineering Tin re are many other similar 
sehools in hraiicc, the object of whicli is to give tlic childrtn of 
irtis ins and sm ill shojikccpers a higher jiricticil edui ition in older 
to fit them to oiciipy the posts of foiemen oversttis and superior 
clerks 111 manufactuimg and commcicid firms In (arminy the 
leal sehooL m wliu h Latin is not tniglit known is Ohutlahin 
Ri alsihiiU n have veiy nearly the same objects as thi higher eli - 
mental y schools ot 1 ranee llie mstiuction m these (a rman seliools 
IS not so jirietical as m the seliools of 1 ranee Driwing is aluavs 
well taught and the si hools generally contain good clumiiil 
1 ilioratoiK s IS will as colli etions of physietl ijipiritus ind 
must urns From the pupils of these sehools the ranks of fore mt n 
ire lirgely reeiuitcd They leciive no speeiil tride iiistiiution 
but the g( neral trimmg is so arnnged as to qualify them for highei 
posts m industrial works ihe cost of this higher ednt ition sildom 
t Meeds ^3 pel amiuiii In Hivirii tlu re is found a t\pe of sehool 
called Indu^tyic-Sihnli which serves veiy well for the training of 
enginecis and mdiistiial chemists who aim at oieupying intir- 
mediati posts and desire to enter upon coinnieiciil work at an 
cailier igt thin studi iits attinding a univeisity or technical colltgi 
ihe instruction m these Indudru sdiulcn is 1 irgi !> jirictie il but 
is combined with some imount of liter at y uid linguistic tiaming 
Some ot tilt students proeeid to tlu techiiie il university, but the 
mijonty liiiil po'.ts as forem 11 or overseers soon aft< r comjiltting 
their sihool coiiise In most of these schools as well as in th 
cht( f mti 1 medi ite eominiieial schools the i vit utlilKiti i m iiijits 
i lad from two of tlu ftiree yevrs’ compuLoiy militaiy service and 
this n gill ition to whith nothing corresponds m 1 ngland is an 
iiiceiitivi topirintsto illow tlicu cliildo 11 to Kceive highe^r mstiue 
turn which optiatcs v< ry fotcibly m largely mcicasmg the number 
of well educated youths in Germany 


A spfiiil fi itiire of the education provided in the United Statc'- 
is what IS known is tlu “ mann il tiamiiig ” school This is a school 
admiiablv idantod for tlu training of foremen, although 
Manual csjuii illy inti iidc<l foi my jiir^ieiilir industrial class 

minual tiaining scliool is i sicoiid iry sehool m whu h 
inUS ^ p irt of tlu time is given to woikshop exuci is 

^ Tlu wholt subject of manual tiainmg is more scientili- 

cally developed in some of the stites of Vnurici thin in any 1 uro- 
poin country The si hool is pervaded by the kindergarten spiiit 
and k ids up, without bre ik of eontinmty to loiirsis of instmction 
given m the higher tcchnieil colli g( s ihe movmient in favour 
of inmual training in the Unitid Stites is gt neril mil extends 
even to the piivite schools wliere youths are prepared for the 
university At thi sime time the purely piactical t( aching is 
inviiiably combined with scientific and liliriry instruction in 
these as in other schools the principle is fully recognized that the 
pi 1 in 11 y aim of ichuation is to make citizens ind not tridesmen 
It is cliltieiilt to take any one manual training school as t\pical of 
others suing how the curriculum vines in different stites The 
practical work includes exercises in cirj’ientrv joinery woexi-turn- 
iiig wood-c irving forging foundry-work macliiiie fitting stone- 
work and weaving and appropriate exercise s for girls Tlie 
giiuril idea uiKhrlying tlic scheme of mstiiietioii 111 tliesi si hools 
is that the te u lung must be educative till tlu age ot fifteen and 
should then and only then, develop into specialized and profes- 
sional tr lining 

3 MasUrs — Some of the best sehools lor the training of futiiie 
masters managers engineers, maniifai tun rs and industrial chemists 
are found m (arm my and Switzirlind in<1 are known 
Training technical high seliools Sehools of a similar character 
!aTnVnd f‘>und in other eounlnes 

Germ my tlu chni^chr Hochschuh or Polydechmciim 
IS m institution of university type in which the education 
has bjiecial reforiiiee to industrial purposi s In many resjiccts the 
teaching coincide s with th it given m the imnersitus Th< chief dis- 
tinction consists in the arrangement of courses of instruction in the 


several departments in the admission of stmlents having a non- 
classical preliminaiy training and in the alisence of certafn faculties 
fenind in the university and tlu addition of otlurs It is not correct 
to say that the technical high si hool is i profession il scliool is dislin 
guislied from the university for fhi faculties of law medicine and 
theology givi to the univeibitv is distine+ly a professional character 
as the faculty of engineering gives to the technical high school 
Nor can it bi said th it the seitnfUje siuthes at fhe universities are 
liss pricticil than at the tcelime il high scliool For whilst work- 
shops for instruction in the 11st of tools art found m very five of the 
German high schools the labciatoiies fen the practic il stuely of 
chemistry and pliysics ire as well iquqqMcl at some of the (icrmin 
universities as it tlu technic il high sehools At the same time 
cnginet rs of every description irchibets and builders besides i 
great number of manufacturing chemists lnul m the tichnieil 
high school the scuntilie md speci il tr lining which the future 
lawyer or physiiiin ind in many cases the industnal chemist 
seeks in the university 

In some of flu lir,^< < dies— in Berlin \ienna end ATnnich for 
instance — the two institulions eo i \ist , mil in certain cases in 
which a very sjiet lal training is rt(|niitd to fit a \onth 
for his eirecr the CTCiinm studi nt iftir sjieiuling threi 


or four ycais at a technical high school passes on to 
mother institution such is i dyeing school m which 


univer- 
sities and 

his studies are further specialized with a view to his 
fiitiiie work schools 

T ikmg the technical high school of Munich as a type 
of ofhii simil ir mslit ulions, \\ I find th it it t on 1 si s of seven depart- 
ments -(1) the general , (3) the civil eiigineeimg (3) the buileting 
(4) the meehinK<il eiigineiniig, (5) the iiulustnal chcmieal , (6) 
the agricultural and (7) eh i tncal teehnologv In other insfilufions 
then are iriliiteclural, pharmaceutic al and mining scIkkiIs The 
jiiogramme <if tlu Munich school givt s i list of 1 bout 200 diflercnt 
courses of instruction distributed over the se\cral dejiartmcnts A 
sipaiate profe sor is ingigid to lecture on that particiil ir subject 
witli whiih he is specially conversant, and tlu number ot such pro- 
fes ors attached to a technical high school is very large In the 
eiiPineering department thm aie scveial disliret courses of lectures 
under the direction of profissors wlio are exjierts m their special 
subjict Tlu lirgist ot ill fhisc institutions is that of Berlin, 
which was comjilctcd in 1RS4 at i cost ot ibout /4SO,ooo It is 
situated in what was a suburb of Bcilm and is generally known as 
the Charlotteiiburg Institution It includes eh jxirtments for the 
highest S|)eciali/ed instruction in nearly all blanches of technology 
Othei schools m (icrmanv are less comjdcte, but most of them have 
one or mori dipirtmcnts which ire spi rnlly orgini/ed with a view 
to the highest grade of technical instruction Ikith in the univer- 
sities and 111 the leehnu il hi li sehooF fai ihtus feir scientific rc- 
S( irch arc jiroeidcd, and the stuck nts are cniouragcd to undertake 
origin il investigations The technical high schculs aic now jdaced 
oil the same edue\tional jdxtform as the univcisities and havi the 
powtr to coniir tlu (hgrit of Doctor of Frigiruering on students 
fulhlling the rujmrid conditions 

Tn France, the institutions in which the highest technical instruc- 
tion is given ire eoneentrited in the capital There arc a large 
number of provuieial colleges such astlu^Ecole Ccnlralc 
it T yons, the f^coh dt s Miuiurs at St Etienne and the 
Institut du Ncml at 1 ille, where the cducatum is some- 
what moic jiraetical, but wliere the mathematical md 
icientific teaching is nut carried to so high a point Sevtnil 
of the French provincial culh ^es in which the higher forms of 
technical instruction arc well developed became in i8<)h, under the 
law of 1896, separate universities The if cole Ceiitralc of Pins 
m which the majority ol French engiiuers who an not employed 
111 the government service arc trained is a rare instance ot an institu- 
tion for higher technical instruction which is self sujijiorting and 
independent of government aid Other speci il institutions m 
Fans, some of which arc associated with the umversity of Fans, aie 
the Fcole dcs !Mines, the Lcoh eles Fonts et Chaiissccs, and the 
College de Frame in olel foundation in which facilities are attorekel 
for the highest seieiitihc rise irch 

Tn Svvitzerland the federal jiolytcchnic of Zurich is in many ways 
similar to tlm ^'cliools of (icrmany and Austria Italy has thiee 
uptnor technical institutes — one at Milan, one at Turin 
and one at Naples, in which technical cdiic ition is given 
ein tne same lines as in C erman polytechnic schools 
Holland has an excellent inslitidion at Diltt, which w is 
ope Tied in i8(> j In each of the stale universities ot Belgium 
there is a faculty of applied science, ami digrec ire granted on 
a coursi of tr lining in science md teehnologv md in Russia the 
inipenal te chmc il se hool at Moscow is a high-cl iss engineering school 
in which the theoretical studies are suppkmi ntid to a greater extent 
th in in the German schcxils, by workshoji prutiec It will be sten, 
therefore, that in nearly all Euroju an countries, instruction in 
engineering in ill its branches ami m chemic?! technology his 
beceiine a recognized part of a university course, and that the faculty 
of applied science has been so cnlargeel as to preivide technical 
eelncation of the highest grade 

Some of the liest schools for the higher technical instruction -for 
the training ot masters md of those who arc to occupy the position 


la Swit- 
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of maD'ipffrs jn cnp;inr( nnuj and industrial works —are found in 
the United States On Jt tlu second iry school, the 'uncrican 

student mav k^:> lionet into business or he may proceed 
^ college, \sith i tour y< irs course of general instruc- 
tecbalcal ^ enter a protcssional or technical school 

Yulfd ludiuts j>rolong tluir educition by taking the 

° ° gciu I al course be lore jiroceeding to tlu tcchnieal institii- 

* ** tion \s in the lower, scj in tlu higher gr ides ol iiisti uction, 

the distinction between general iiul technical education is not very 
clearly (Mined Ihere tire some institutions devoted ilinost ex- 
clusively to jirofcssion il tr lining vvliil t in otheis the engineering 
facultv < xistsside by side with other 1 icuhiesol university rank Ihc 
geiierd interest in higher educatK»n wliieh is shown b\ the desire 
of students of all classes to obtain it, in many cases at coiisielerable 
individual saenhee, anel by the v iliu which masliis and iniplovirs 
ittach to a college-trained youth, is partly due to the large proportion 
of pupils from the ordinar\ schools who jirocef'd tei tlu secondiry 
or high scluxds It is estimated tint the pupils betwien tlu iges 
ol Jourtien md eighteen in altendanct at these schools constitute at 
least one per cent ol the entire jiopulition of the United States 
In scviril ot the \nuneui in<“titnti(ms known is colhgos, but not 
easily distinguishabU bom the universities < onrses ot giiuril or 
technical instnu tion arc provided of all inteimediatc grades, but 
above that given in the Ingli sehexils In addition to these there 
are some will-knowm institutions vvhieli provide courses of pro- 
le sbionil and geiieial instnietion of tlu Highest gt uh uiuk r pro- 
fessors of eminenie mil distinction, and fieilitus for reseaich which 
are not urjiassed in inv Cjerinan university or tiehnieil high school 
lo the found it ion and manitiniiu c ot tlu se schools wealtliy i itizens 
h IV ( giva n or l)i que ithe d e loi nuaus sums of money , md the v further 
enjov tlu jiroeecds ot tlu sile of 1 mds which w( ri set ij) ut uiielei 
tlu Morrill \et ot iShz to give assist nice to institutions providing 
instruction m agr'culture and the mechanic il arts Seveial eulleges 
whose work w is m iinh ]it< i irv took adv mtage of this act to 
establish scientific ind ttilinieal courses m order to secure the 
income to be obtained by lomplianee with its provisiems 

Without ( nt(ring inb^ t n at detail it m ly be slid that the schools 
providing advaneid technic il instruction m ly be grouped under 
three he idines (i) those which ire bee fioni state or governtnent 
control md arc inaintuiKil from funds irising out of endowments 
andsliuhnts ties sue h is the M iss u hu ^ 1 1-. institute ot technology 
and the Stevens institute of teeliuologv Hoboken (2) seJuxils 
which form jiart of, or ire alliliitcd to, the univeisitics which are 
equallv ind< j u nde ill ot public control sucli as ( olunibii University, 
Niw ^olk and llu Sibley eolKge of ineelia iieal arts, Cornell Um 
vcrsity {^) c hools md colleges ilticheel to si be universities, 
recdving grants from tlic stite, sui h as tlu univeisitics of Illinois 
ariel Miehig m 

Contributio IS from private sources tcnvaids the establishment md 
equipment eif tlu se institutions ire fai in excess of tliose in any 
other part ot tlu vvorlej lie tween the vears i<S()o anel iQeii these 
eontnbiilioiis aniounteel to ibout j^2},oao,uoo ' 

I he American universities, with which the technical institutions I 
arc m m my eises closely isseicnte d, elilfcr from those in the United 
Kingdom in their exaniin itioiis feir di gre c s In this respect Ihev 
hive adopted the prietui of the Germ in and either eeintmental 
iiniversitus The examin itions art ilmost uniformly eeinelueteel 
by the tt lehei 1 he exttrnil (Xiinnur is piactieilly uiiknenvn 

Ihis system 1 1 low s consult r ible freedom to the ccielui md is said 
by competent judges to be attciideel with % e lie nt re ults In 
many of the stite s, jiarticnl irly in the east, even the m itneiilation, 
or entrance exmiination, is bung sujierseeled by a system known as 
the ‘ aeereelitmg system of the secondary or high schools, where 
the students receive their geiuril educition Vccoiding to tins 
system, tlu schools are inspeeteel by the professors of the university, 
ind those 111 which the oijuipment the cour c of instruetum md 
the method of leaching ire found to be siti lic^orv, are ineludeal in 
I 11 t ol arcrcdited or appiovcfl sc IumiK, md the pujnls of such 
sehoeils, who proeliiee a ceitilie ite eif having silisf leteirily attendeel 
the pn serilieel course of study, iie idmittcd to the university vvith- 
euit pas ing any e ntr mee eximmitiun An ulvmtige of this 
system i'' thit it brings llu proiess »rs of the university mte) ehrect 
relationship with the schools m which the students receive their 
proluniniry training, and clo-ely connects the instnu turn jirovielccl 
in the sclux>l with the liiglui and meae speciili/ed teaching of the 
university 

Ihe witlespreul ajipreei ition of the advantages of the higher 
educition among all elis-.C', of the Amciiem people anel the general 
nio^intion among m muf ict in ers engineers ind einjiloyoi eif 
labour of tlic v iluc to them in tluir own work of tlie services of 
college triine<l men li is 1 irg h lu Ijied to ineiease the number of 
stuelents m ittend ince at the umversitics anel technical institiition> 
md tel encoui ag( in every state the foundation of sehexiLs for adv inee el 
piofessionil trnning 

llie institutions in which the highest technical instruction is 
provided are those elcvoted to the t( idling of engineering in all 
it', br inches including mining engineering mel of chemistry in its 
application te^ mannfaetnring inelustry bcsieles schools of agri- 
cultiin md forestry mel schools of design 

Of thC'.e the Massachusetts Institute of Technology at Boston is 


the most typical It was foundtel in ihsjQ with a view to siipidying 
a complete system of melustiiil educ bion supplement 11 v to the 
general training of other institutions Jn iSOi an act w is passed 
incorporating a body of pci sons for the purpose i>ihr aha of iieling 
in the aeJvancemcnt of science m its application to the aits agri 
culture mmufactures and commerce Ihe institute oJleis tJmtecn 
ehstinet ceiuises Of these tight <ire devoted to engineering in- 
cluding nav il ire lute et lire , loin tochemistiy physics bioleigy uul 
geology, and einc to picpaiation for professional te le hing In IQ04 
thcie were r<S^ mstriietors on the pi nn me nt st ill of this institution 
As melie'ating the jirietieil character of tlu baching in tins mel in 
othci similar schools it should he neited that the lailwav eomjimics 
cooperite in miking provision for tests on i Urge se ak md in 
permitting the use" of locomotives on thoir line for the purpose of 

giving jir u ticil tnining to the stuelents 

At Columbia Univeisity, New \ork the school of applied science 
was established m iS()4 mel consists of 1 fairly eornjilete sclioeil of 
tecimologv with a four v^ears’ eonrse ot mstnu tion An inteicsting 
depirtment it ( eiliiinbia is the piofe'ssonil scliool for the study ol 
cekication and tlie training of teachcis Ihc imjwtancc of manual 
training is reeogmzcel In the fact tint the professor of this subject 
htis i se it ill the faculty of applied seiene e 1 wo schools ot eibsei va- 
tieni anei piaetiee are maintained — the Heir ice M mn Se hool and the 
1 xjjeriiiiental School Ihe foimei comyinse s three elepartmeiits a 
kindergirten in e k me nt irv md i hi di school The e xpciime nt il 
scheiol IS iineler the immedi ite elireelion eil tiie jireilesseii of the 
theeirv anel piactice of tcaclimg ihe facilities provided for the 
pieifessoriil and teelinieal ti lining of tcacheis aie om of the most 
valuible feitiiies in the eelueationil system of the United St itcs 
In r nglind there is a y rowing teiidciu y tea asqoriate te rhnic il with 
secondary eelueation ihe eentril teehnical college ol the City 
and ( uilds of I ondon Institute w is in iti-.! it nt ion 
established exclusively for the purpose of j’lroviding the 
highest grade of engineering eelueition In this lesjieet 
it comp ire (1 ineire" ne irly di m any eithci inslitubon with 
the teehmeil high sehexils eif (Tcrminy ihe Jbival 
Selioolof Mine s conne ete d with tlie Roy al( ollege of Sne ne e 
vvis i similar institiitiou jaioviding i he higlu st le lehing for niimng 
engmeets In ]>nniin,^fnm leeds and Slullield se fioojs of ajiplied 
SCK nee were tstiblished under the names re sjn e tivcls of the Al isoii 
( oik ge the \orkshire (ollege of Si u m e md 1 irth College whuh 
gridually develojied into tee lime il colleges to whieh a literary side, 
was ittielied with piovision for idvaneed hum inislie studies Ihe 
olde -.t of these eolkges w is the Owi ns College^ Almchester wliirh 
combine (I the ciiiiiculiim ot a university with that of a technical 
high seho >1 Its se hool of qqilu d eheiiustry vv i^ ioi miny ye ns, 
one of the most tloiirishing in tlie country In iSS2 i somewhit 
similir school w is founded in Liverpool is i university college 
md tlie \ 01 ksh 11c ( ollege of Sen nee siniil illy widme d its ciiiiiculum 
To this cohere i textile se hool including a ele partine nt tcir elyeing 
and design^ for ti xtilcs was added by tlie munilicencc of the Cloth- 
workers (omj)my eif Loiulon This dejiirlmcnt seieaii eleveleiped 
into emc of the best e(|ui])y)ed institutions in the eoiintry leir the 
study of the technology of textile m inufactiirc Ihe three colleges 
it Mane heste r I iverjiool md I teds wcic incorporate el in the ye ir 
iSSq into tlie feeleral \ it tom University Other te xtik schools foi 
elav stuelents jirtivitling a full couise of idvaneed instnietion wfie 
founele d at Bridford f liiddt rslie Id Halifax Bolton md in other 
p iris of \e>ikshir< md I me ishne In 1003 University (ollege 
Mineliester reteivcd a royal chaiter is the \ ictoria University of 
Manchester md the Univeisity (ollege of Liverpool became i 
separate university In the following year the ^ tirkshire ( tillcgc 
received a charter of incorjaoiation as tlie univcisbv of Lceels 
Ihe sc three universities piovide full courses of instnietion in en 
giucenng mel in the mdiistriil ipplications of seienee Chartcisof 
incoipor itiem as nniva rsities were also gnnte el tt) the collegers at 
Bnmingliam anel She fhi Id Ihe Biiminghim Univcrsity’^ coveiing 
in irea of over Iwentv-hve ae re s cont iini blocks of buildings devoted 
to the te lehing of mining anel engineeting, anel at Shellield there is 
a spe ei il schoeil de ding with the metallurgy'’ of iron md steel 

riie Univeisity of Manclicstcr soon after its incoipoiation cntcied 
into amngements with the mnmeijnl school of technology in th it 
city'- by which the faculty of tecimologv was in part cirne d on in the 
well eejuijipod buildings of tlic miinie ipal sehexil the laigest institu- 
tion of the kinrl m Great Britain It was publicly opened in the 
year 11)02 In these new universities ample provision is m idc for 
the te lehing of elee trie il engineering and elcctro-technies generilly 
and the laboiatories jirovided for this jiiirpose are well eqiuj)|)cd with 
machinery and ajiparatiis and ceimparc not iinf ivouribly with some 
of (lie mot recently erected in (icrmany Schools for mining 
engineers hiv( been cstiblishoel at Wigm and ( imboine and Reel 
ruth In Will s at d die rent times local college s of iiniversitv rink 
wen opened in Cardiff Bangor and Abcrystwith md those tlireu 
colleg s were '’iibseejiiently united in the University of Wales In all 
these iocil universities the technical instruction forms part of the 
ordinary' nmver ity conises m which degrees in grante el 

Other eolkges outside London besides tliose named which par 
ticipate m the government grant alloc ite el to universities and 
eolkges giving higher grade instruction of a technical charietcr. 
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aic Uiiivirsity Colltgc, limtol , Armstrong ( ollcgc Ncwcistlc-on- 
l^iic iiul the umvcisity colleges it Nottingham Reading and 
South imptou 

I he University of rimbiidge has a school of engimiring uith 
well eepupped Hboratoncs for the teaching of pure and applu tl 
sciences the universities of i dinburgh and Glasgow recognized 
at an earlv date as pirt of a university eouist the teaching of 
science in its application to engineeiing , ami at University College 
Dundee there is a good school for the teaching of the technology of 
spinning and w^ iving more particulirly with reference to the manu- 
ficture of jute and linen 

Jn I ondon University C ollegc and King s Colic ge fulhllcd for many 
yeais the function of a univcisity and technical high school Soon 
after the rcoignni/ation of the University of I ondon m 
The Um- jqqj py vvhich that institution was changed from “in 
virility of cramming body into a ti aching university University 
Lon on (College md King’s ( ollcgc vvhirh were named in the charter 
as schools of tlic unucrsitv trinsfeiied then funds, buildings Ac 
to the univeisity and henmi mcorporitcd therein The hist 
London t olh ge originally founded ,is 1 1( ( hnic il school m connexion 
with the P(opl( s ILlui at Mile Lnd was idniitted m IQ07 as a 
school of tlu nnivirsily ind under the st itutcs of the university 
cdliin tcachei m the Polytechnic institutes became recogni/cd 
tinclurs ind the r students were cilnuttrd togriduition Tsintiinil 
stmh nts Most of th( stmhntsso idmitte d gr idii it( in thi ficiilt^ 
of engineering 1 01 sevi nl \t ns it wns oppiit nt that the work of 
the ( ity (xudds ( intial College and that of the Royal ( oll< ge of 
St u ni ( and St hool of Mines o\ erl ijijied to some extent and tint 
tlu teaching m each st p ii iti institution was ineoniph tt and nt t ded 
to be supplt mt ntt d by th it provided in the titht A dtpirtnuntal 
coinimttet wis aetordingly .ipjioirittd by the pn sident of the Boarel 
e)f 1 tiue lilt)!! in 1 lit yt ai iQt > j. to ronsuit r tlu working oi t he govern 
II u nt C ollegt of Seu net and the be hool of Mines ind their relation to 
eitlu 1 imihi scliools anti as a rt suit of tin irpoit of th it committee 
publislu d III KjoO 1 ( h irter ol iiu 01 por ition w is grintttl in i'/>7 to 
a new institution under the mnu of tlu Tinjuriil ( olh ge of Science 
md lerhnoloj v in vvhich the tt it liing given in tlu three schools 
would be cooidinited undei a new goveimng body consisting of 
meinlx rs ippouittd by the ( niwn Hit Bund tif rtlntdicm tlu 
City and (xiiills of T ondon Institute the Tbiivcisitv of London md 
tlu piiiuipil engineering societies with power to negotiate with the 
umveisity for the transfer to the new institution of the engineering 
depirtnunts of University (ollegc md of King’s Gollcgc The 
] xhibilion ( ommissioneis of is^^i i^kkI to giant iinoccnpieel sites 
of land it South Kensington for the extension of and the aeldition 
of new de j) irtnients to the existing colleges and large annual 
endowments were piomistd by the government and the London 
C ounty C ouncil in iddilion to sums of money fioiu piivate sources 
The new Impeinl C ollcgc of Seicncc and 'T'( c hnologv is eonstiluted 
by charte i i se hool of the nmveisitv and is intended to pi ovuh tlu 
highest msluiction in engineering md ipydie el science with fuihtics 
for advineed rest ire h wexk llu scheme was intended when 
conijili t( to supply tlu metiopulis with a technic il school ot the 
highest gtadi similir to some extent to the well known institutions 
in Berlin (rimilottenburg) and iM iss ichiisctts but adapted to the 
spcciil mdiistrial needs oi the British eiujure 

Lcgidativt Enactments — The state organization of technical 
education in the United Kingdom is mainl) the result ol cnact- 
stau ments passed in and after the >ear i8i)o Before 
orgaaiza- that dale, however, as t irl> as 1877, the 1 l\er^ 
Hon of Companies of London, with a view to fulfilling the 
^educatton Purposes for which by charter they were originally 
In United iiieorjiurated, begin to consider how best thc\ could 
Kingdom initiate a national schtnu of technical education, 
for which, owing to the dcpicssion ol trade and the 
changed conditions under whiih British industries were eon- 
dueled, cl stiong demand had arisen I hey consulted hiding 
manufacturers and some of the best-known scientific autho- 
rities, and in 1880 an association was formed of the ( it\ corpora- 
tion and sonic of the wealthier ( ity companies under the nimc 
of the ( it> and Guilds of London Institute for the ad\ ancement 
of tcchniial education Ihe scheme of the institute was to 
establish a (inlral institution at South Kensington, somewhat 
on the lines of the high schools of Germany, and one or more 
tcdinuil sdioo's of intirnudiate grade m T ondon, and to 
cncoiiiagc by means of giants of nionc) and b\ examinitions 
fur certificates tedinical clisscs and trade schools in different 
parts of the United Kingdom In March 1880 an organizing 
director and secretary was appointed to develop and give 
effect to the scheme As indicating the importance of the 
movement King Edward VII , then prince of Wales, accepted 
the office of president of the institute, which thus led the way 
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to the establishment, under the direction of the government 
and under the control of leual authorities, ol a national system 
of technical education Ihe successive steps by which . - 

the system was evolved, and how it was gradually uvery 
incorporated into the general scheme of education, Com- 
are matters of interest in the history of education paolea ot 
A definition of “ technical instruction ” applicable to 
the varied teaching of the United Kingdom was, in the first in- 
stance, fixed by act of p irhament 1 he term included instruction 
m science, art, and technology, and also in manual training , 
and b\ “ technology ” was undeistood the practical application 
of dilferent kinds of knowledge to a particular trade, or industry, 
or employment 

Ihe progress of technical education was ver^ much helped 
by the formation of the “ National Association for the ITomo- 
tion of Icchnical Feliuation,” which was inaugurated at a 
meeting held on the ist of July 1887 and dissolved 
when Its objects had been fulfilled in June jc)07, after ^a^lo^al 
twenty years of useful work The general objects Associa- 
of the xsscKiation were to promote and watch legis- 
lation, to spread information, and to discuss and is 1st in giving 
effect to the recommendations of ro}al commissions appointecl 
to inquire into cduialional methods and organization To its 
activity the development of technual education in England 
has been large 1) clue Jhc first legislative cflorl to give cflcct 
to the lecommendations of the Ro) al ( omnussion on Jtchnical 
Instruction, whose report was published in 1884, was a bill 
) itroduccd into parliament in Julv 1887 The j^uipose of this 
bill was to enable school boards and local authorities to provide 
out of the rates technical schools, 01 to contribute to their 
suppcjrt A spe c 1 il prov ision of the lull w is that a jioll might 
be demanded by fifty rattpavers before .inv action could be 
taken under the powers it conferred Technical instruction 
was so defined as to include subjects aided or sanctioned by 
the Science and Art Depailment Ihe bill was read a second 
time on 9th of August 1887, but never reached the committee 
stage In the following March a new bill w is introduced on 
behilf of the “National Association” It empowered ‘'chool 
boards to provide tcchniCiil instruction in schools under their 
management and to contribute to the maintenance of higher 
Uchnical institutes Ihe definition of technical instruction 
was widened so as to include the use of tools commercial 
subjects modem languigts, and anv subjects sanctioned jointly 
by the Education Dcjiartment al Whitehall and the Science 
and \rt Department at South Kensington, which at that time 
wcie practically^ scpirite government departments The bill 
give veiv extensive jiowtr^ to school boards It was with- 
drawn without a sec Olid re uling in view oi the avowed inten- 
tion of the government to deal with the subject On the 
17th of Mu iS88 the government bill was introduced It 
contained several new’ fe itures w'hich pointed in the direction 
of suhscejuent legislation WTiilst school boards were again 
emjiowered to provide technical instruction in their 
own schools they^ were also lequired, undei eertam 
conditions to ud in the supph ol technical and manual 
training in vo’untaiv sc bools At the same time the local 
control of sccondarv technical instruction v\as placed in the 
hands of a separate authoritv viz the “ authoritv empov\crcd 
to (am out the Public Libraries Acts” Additional rates, 
limited in each ease to id in the f, might be Kvied Ihe 
bill bristled with difficulties It aimed at placing the v olunlary 
schools, a> regards technic il mstru( lion, under the control of 
school boards, but set up i new authority lor the control of 
technical instruction higlui than elenkntarv There was a 
grow'ing belief however tint school bonds were not the most 
suitable bodies for the direction or control of technical education 
This belief arose from the diftieulty of devising means for 
securing equal advantages to both (lasses of clementar) schools, 
and from the general unwillingness to extend school board 
authority hevond the limits of elementary instruction 

No reference was made to technical education in the Queen^s 
Speech in opening the parliamentary session of 1889, but the 
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subject had been fully discussed during the recess The difh- 
culties in the way of legislation on the lines previoiisl) attempted 
were now clearly understood, and it was rt( ognizcd that separate 
and distinct meisuics would have to be adopud for providing 
technical instruction in elementary schools and in s( bools ot a 
higher grade During the >ear i88q three bills were introduced 
by private members Iwo only ot these bills were considered 
the one dealing with elementary education, and enabling sehool 
boards to give technical teaching in s( hools under their man igc- 
ment , the other cn ibling hn il authorities to establish or lon- 
tributc to technical schools and ilisscs 11 k ioimer bill was 
fully discussed, but in the absence ol an> praetual settle mint 
of the voluntary sc hoed difhcult) the government withdrew its 
support, and the bill was dropped About this time the passing 
of another legislative me isuie helped verx ( onside rihlv towards 
the solution ot the dilhculty I he Local Government bill, 
which became 1 iw in iS.SS, rnacted that “a council '-hall be 
established in e\ er> administrative eount> and be entruste d 
with the management ot the administrative and hn mcuil busi- 
ness of that county ” A number of new represent ilivc bodies 
Local known as county councils were thus created, with 

Govern- powers Similar in character to those possessed by 
meat Act, the olcl boroughs lo these newly constituted 
bodies were transferred all business previously eon- 
ducted by the quaitcr sessions Ihe ict tonlcrred similar 
powers on certain boioughs, according to then population, 
which were known as county boroughs By utilizing these 
county munuipil bodies tor tdiK ilioiial purposes the necessity 
of entrusting tcKdinical instruc turn to school boards w is ivc:)ieled , 
and accordingly, on the 24th of Juh i88g, the government 
introduced into the House of Commons a bill coniernng upon 
county ind county borough councils, and also upon urban 
sanitary uithontics, the power to levy a rate not exceeding 
id in the £ for the purpose of promoting teclinical and manual 
instruction in their district This bill met with serious opposi- 
tion from school board authorities and their iriends, who 
resented the limitations it imposed on their edueaticmal ispira- 
tions , but the government was resolved to pass it, and after 
much obstruction it bceame law on the igth of August 1889, 
having passed through all its stages in the House of Lords in 
a single sitting Ihe bill marked an epoch m the history of 
education being the first legislative enactment dealing with 
technical instrue lion in England 

The act (technical Instruction Act, t88c)) provided that 

The exprts ion technical instruction ” shall im in instruction 
in tin principles of scunci ind irt applic ihU to industries, Tnd 
in the application ot special bianchis of sen ncc and irt lo specitii 
mdustiut. or cm])lo> iru nt It shill not jiiclu<Ic Icaclung tlu 
practut of an} ti idt or industry or t rnplovment, but, save as 
ifonsud, lull jin hide in-druction in the. hr iru h( s c>f ckficc and 
art with resjitct to which grants an for the turn In ng mule Iw 
the Department of Science and Art, ind any other form of instruc- 
lion (meluding modern languai^es inel comnunul ind ii^ncultuial 
.ihj((ts), which III IV lor the time beinji, lx sinclio.nd by th it 
department by a minute laid before p irh iment, nid m id( em tlic 
re]>r( s( ntation of i loc il luthorily that sueli i iorm of mstriu lion 
IS lequired by the circumstances of its district 

Although at first reeeived with no great favour, the act 
proved useful, and is import int as repicsentmg the outcome 
of a number of abortive attempts at legislation, oceupving 
three years, and intended to give praetiial cllcct lo some of 
the recommendations of the Royal Commission of 1884 Ihe 
a( t definitely settled the question as to the lo( al authority 
for technical instruction, and decided it against the school 
board It contained no provision, however, for the supply 
of technical instruction to children in either voluntary or board 
schools, and even exprcsslv excluded from any share m its 
benefits all scholars receiving instruction in the obligatory or 
standard subjects A wav was soon found, however, of pro- 
viding for technical instruction m elementary schools without 
any fresh act of parliament, and the difiiculty of reconciling 
the interests of voluntary and board schools, which had im- 
peded previous attempts at legislation, was thus avoided 
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J arly in 1886 the School Board for London, finding that it 
was unable to expend on technical instruction any part of the 
school board rate, applied to the City and Guilds of 
London Institute for financial help The application 
was lavouribly reccivocl, and in the following year a Board 
jomt-committee was formed, consisting of represen- Joint 
tatives of the Board, of the Institute and of the 
Drapers’ Company With the funds supplied by the 
Company and the Institute the committee were enabled to 
try ‘<ome interesting educational experiments Six centres for 
workshop instruction were equipped, and (hildicn were rt( lived 
into the classes from voluntary ind board si bools A scheme 
of instruction was prepared with the object of bringing into 
promincn(( the disciplinary character of the teiching, and of 
distinguishing it from the nilc-of-thumb methods adopted m 
the workshop of commerce, and the experience of toreign 
schools, espeiiallv those in Erance, was utilized 1 he fears ot 
trade unions lest the action of the school board would have 
the effect of increasing the number of trade carpenters were 
minimized, and the real value of manual training as a part of 
general education was for the first time illustrated The 
experiment provtd so sucnssful that H ^I mqiertors reported 
most favounibly on the usefulness ot tiic teaching, and on the 
value of the instruction in improving the general intelligence 
ol the pupils, and particularly in rendering them more skilful 
and observ int Indeed, it was found that their progress in 
ordinary school studies was quukened by the piactical training 
of the shop As the result of these experiments the ‘ use ot 
tools” was recognized in the government code of iSgo ts a 
subjee't of sehool instruction on whuh grants were to be paid, 
and towards the eost of which the sehool board rate was npplic- 
iblc Later, following further experiments by the joint-com- 
nnttee, laundry work and housewifery wcic mclueled m the 
eurriculum, and the problem of introelucirg so-called teehmeal 
teaching into elementary schools was solved witheiiit any special 
legislation Sinee i8go manual training has foime 1 a part of 
the elementary sehool sy^stem The instiuction inelueles the 
use of wood-working and metal-working tools, but stops short 
of teaching any pmticnlar trade, and is thus differcnthited 
from the teaching given in tlu municipal si hools of Pans 
The new 9o(]o also provided lor i more rational system of 
object-lessons and of rudimentary scienii teaching truouraging 
praitical exercises arul experiments to be worked by the pupils 
themselves Ihc joint-committcc having completed its work, 
ceased to exist in 1900 

lh( ict of i88g and the code of i8go tn iblcd local authoritus 
and school boards to providi out of the ratis technical instruc- 
tion for the working classes llu rate available under the 
act was limited to one penny in the pound, cancl very gradually, 
and with some hesitation, certain local authorities put the act 
in foi CO lilt motive power required for promoting technical 
instruction, other tinn that in element iry schools, was, how- 
evTi, still w inting, and might have remained so for some time 
longer if it had not been for the aeeielcnt that m the following 
year, during the discussion in parliament of the question of 
compensition relating to public-houses, the residue ot the beer 
and spirit duty was found to be unappropriated, and was 
allocated to county and county borough councils and made 
available for the purposes of technical exlncation The Local 
laxatiem (Customs and Fxcisc) Act, which became law on the 
i8th of August 1890, was “ an act for the distribution local 
and applieoition of certain duties of customs and Taxation 
excise,” and it provided that the residue of the 
English share of these duties should be distributed lietwecn 
(ounty and county borough funds, and made applicable 
“ for the purposes of technical education within the mean- 
ing of the Ifchnieal Instruction Act, 1889” By the express 
terms of this act this disposition of the residue, which then 
amounted to £74^000 for England and Wales, was revocable 
by parliament, and the allocation of the fund to education 
was left to the discretion of the local authorities The grant 
accordingly was not generally regarded as permanent, and local 
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authorities hesitated to commit themselves to any definite educa- 
tional s( h( mes T ndeed , it was seriously doubted whether such a 
windfall was likely to be made a permanent annual contribution 
from the state to the purposes of technical education But 
grulually small sums were provisionally \ot£.d in aid of existing 
s( hools , and when the then Chancellor of the Exchequer 
dularcd that, if the “whisky” money (as it was commonly 
called) were found to be well and care full) expended, no future 
Chancellor would be abl( to divert it to any other purpose, 
local authorities bo^an to consider how the money that hid 
fallen into their h inds might be best employed to meet local 
educational needs Special committees were accordingly 
formed, consisting in many cases not only of members of the 
county or county borough counril, but also of other persons 
Technical vcrsi d in education il matters, to whom the prepara- 
la^truL- tion of schemes of instrueticm suitable to the several 
thin com- districts was referred I he committees so con- 
mlttees stituted, known as technical instruction committees, 
were established m different parts of the country, and to these 
bodies was dclegited, subject to periodic reports to the council, 
the responsibility of dealing with the moneys at their dispos il 
I he technical instruction committers prc'icceded in nearly all 
cases to ckc t is score taiy a gentleman of scholarly attainments 
and educational expciience, capxble of advising as to the 
organization of schools and cl isses in accordance with the terms 
of the act and the special rc^quirements of the district As a 
result ol the acts of i88cj and i8qo local educational authorities 
altogether distinct from school boards c.ame into existtncc, 
each with an organizing secretary acting as educational officer 
for the district The creation of these educational authoriLits, 
with functions, however, limited to tec.hnual instruc^tion, marks 
the most impoitant step in the organization of education 
since the establishmc nt of school boards 

By spc^c lal minutes of the Science and Art Department 
new subjects were from time to time included under the term 
Ci/m- “ technical,” incl the definition of technical education 

culum w IS gradually widened Among the subjects first 

added to the list were those included in the ^‘programme 
of tcchnc logical cxamin itions ” of the City ind Guilds of 
London InsBliite, and the teaching of technology, as distinct 
from science, was thus for tlie first time offici illy recognized 
and aided by grants from public funds T \ter, commercial 
sulijccts and modern languages, the thecxry and piactice of 
agiiculLure, and the irts and crafts underlying \arious cottige 
industries were accepted «is branches of technical instruction, 
and whilst, on the' cxne hand, the definition was so widcmed as 
to include nearly all that is comprised in the eurnculum of a 
secondary school, the teaching of certain technological subjects 
approached so near to trade teaching that the provision c \- 
eliiclmg “ the practice of any trade or industry or cmplo\ merit ” 
from the teaching s me tioned by the ac t appe xred likely to 
be overlooked Practical instruction m engineering, weaving, 
printing, photography, plumbing, carpentry, brickwork, book- 
binding and other subjects wxs encouraged by the City and 
(jiulds Institute, acting as a central luthonty for education of 
a distinctly technological ehiracter, but notwithstanding the 
continued increase in the number of practical cl.isscs m different 
branches of technology, the tcichmg of technology^ as distinct 
from that of science and art received at this time no direct 
support by means of grants in aid from the state Under 
the new conditions, however, of assessing the government 
grant, introduced into the Directory of 1901-02, instruction 
m terhnedogy received some form of recognition 
The county of London remained for some time behind other 
counties m utilizing the provisions of the lechnical Instruction 
Schemes Act of 1889, by devoting to educational purposes the 
tor funds placed at its disposal by the Local Taxation 
London (Customs and Excise) Act, 1890 Ihe funds applic- 
able to London, which in the first instance amounted to 
about £163,000, but soon reached a total of about £200,000, 
were wholly employed for a period of tw 0 years in relief of the 
rates The wants of London were not at first understood , 
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and It was thought that sufficient funds for educational purposes 
might be obtained from other sources A scheme for the 
utilization of a fairly large income arising from the C ity parochial 
chanties had bcin under the consideration of the Charity 
( ommissioncrs It was first published m 1888, and, after 
some discussion and modilication, was sanctioned by parlia- 
ment Ac< ording to that scheme a capital sum of about 
£150,000, supplemented by a like amount obtained from the 
( ity companies and other sources, wis made available for the 
building of tcchnual and recreative institutions for the poorir 
classes of the working population of London, similar to the 
Polytechnic in Regent Street and the People’s Palace in Mile 
End Road The scheme created a central governing body for 
the general supervision of these institutions, and placed at its 
disposal an income of about £50,000 available for educational 
purposes, which, with the falling-in of leases, was certain to 
increase Provnsion for the endowment of eight pol\ technics 
and of other educational institutions was made in the scheme, 
and the Goldsmiths’ Company undertook to erect and maintain 
from Its corporate funds a ninth, whiih has since been presented 
by the Company to the Univtrsily of London, and under the 
name of the Goldsmiths’ College is used mainly as a school for 
the training of teachers Sinte then other similar but some- 
what smaller institutions have been established 

Before the erection of these new institutions was completed 
it was ascertained that the annual income at the disposal of 
the trustees fur the purposes of maintenance and equipment 
was altogether madecjuatc , ind a eommittec of inquiry having 
been appointed by the London County Council, an exhaustive 
report on the educational needs of the metropolis was prep ind, 
which led to the formation of a Technual Education Boird for 
London, consisting of mimbirs of the County Council, who 
formed the majoritv of the board and also of representatnes 
of the City Paroihial Irustces, of the ( ity and Guilds Institute, 
of the School Board and of other bodies , and to the board 
so constituted the touncil entrusted the spending of the funds 
available under the Local laxation Act, 1890 Ihe board held 
its first meeting on the 28th of April 1893, but ceased to have a 
scpirite existence m 1903 on the passing of the London Educa- 
tion Bill During those eleven vears the board, with 
the assistance of its organizing secretary, ^ 
m ananging a comprehensive and varied scheme of aicaiEdu- 
scholarships, which, among other benefits, enabled 
(hildren from the ekmentary schools to (ontinue their 
edu( It ion m intermediate schools, and to pass on to 
the higher tei hnii al institutes and universities It supplemented 
by large grants the income of the polytechnic institutions , it 
established C)r assisted in establishing new trade si hools , it 
provided laboratories, and aided in the tcadung of practical 
scieme in <i large number of scc(»nd iry schools, it encouraged 
the teaching of modern languages and commercial subjects , 
It assisted in founding a school ot eionomics, which has become 
a constituent p irt of the new Univcrsitv of I ondon and utilized 
in nearly all instances with the best possible results the large 
annual income allocated by the County Council to technic d 
education 

Ihe clos( connexion he tween technic il and secondary educition 
was clearb indicited in the compn hensn c dchnition of the former 
term given in tin act But it soon became manifest 
that no gre t progress could bt made in technical eduea- 
tion unless further provision were madt for secondary ^ ^ 

education and unless some impro\emint could be effected 
in the methods adoptt d in second iry schools The cr> ^ 
of Matthew Arnold for the better org imzation of secondary educa- 
tion had, so far met with no adequate response There was still 
an insufficient supply of secondary schools and i complete absence 
of advice or contiol b\ my central authoritv The urgency of this 
need was recognized l^v the National \ssociation for the Pro- 
motion of Tcchnic il Education,’' which at a mteting held in July 
1889 resolved to alter its title by tlu addition of the words ' and 
Secondary after Technical” This \ erbal alteration represented 
a widespread conviction that tcchnic il and secondary education 
are of necessity closely associated, and that future efforts should 
be directed towards the improvement and organization of secondary 
education and the union of different grades and branches of educa- 
tion under a single government department That the Technical 
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Instruction Act would need to Lc followed bv i Second try I duca- 
tion Act was f/iiunill) ncogm/cd Accordingly, alter much dio- 
cus'sion, the government in the >car i8ob intioiluctd into p irli imenl 
a comprehensive me isiire dealing with eelucation as a whole and 
trnlioelying the prineipil recommendation of the Ko\ d Commission 
on Secondary Lducition Ihe bill was well received, and, il the 
government had persevered with it, would have passe el into law, 
and the question would h ive been settled for a genciation It was 
wrecked owing to the ehtliculty of sitisfving the aspiritions of the 
smaller Ixiroughs to be constituted as leieal education authorities 
No further action vv is taken till ibijh, when a new bill was intro- 
duced by the government, creating a Board of Lducation, anel 
condnnmg uiuler one dep irtine nt the functions of the I eiucation 
Department at Whitehill and of the Science and Art 
Depiitnient at South Ivt nsington, with certain powers 
rel itmg to the educational work of the Ch irity Commis- 

0 Eauca- P,|j lully discussed duimg the recess, 

* ind in a slightly iltcrtd form it bt < ame 1 iw in the early 

part of the veai ih^)<) and cime into opeiation m -Xiiril i()oe> Hie 
Board of Ldiication called into existence by the act thus became 
the cential authority lor elementaiy secondary and tt t hnological 
instruction Provision was made in thi u t lor tin cieition of e 
consultative committee of educational ixpiits to be aiipenntcd by 
the prtsKhnt, whose specnl dutv^ vn is to jiri ji n i ind http a rcpistei 
of all (]ualifieil teachers \s thin constituted the boird consisteel 
of the ecretirv, rtsponsibh to tlu jiresident Joi the adinnustr itioii 
of both ])rimary' and sccondaiy education, ot two principal assistant 
steretirus, and ol snboidinite officers \n is ist int sieietiiy lor 
second iry ind anolfur for ti chnologic il instriietion vveii ipjiointed, 
both under the direction of the pimcqial issist int si i n tary at the 
South Kensington bianch With i view to coordiniting the 
technologic d instruction to be eanied on by the boiul with tint 
undertaken by tlu City and ( uilds ol T ondon Institute and other 
bexhes, a dipirtnuntil (omniiitn w is appointed in NovtinlHr 

1 goo on vvhu h those bodies v\eu repiesented As a result of tlu 
recommendations of that committee arrangements were made for 
co-ordin iting to some extent the work of the City and (lUilds 
Institute with that eit the Boird of 1 ducation In the leguUtums 
issued in Tgo2 for assessing the amount of si ite iid to be given by 
w i> of giants to technic il schools it was jirovided lint the whole 
instruction given in any school, in technology as well as m science 
ind art, shoulel be coiisukreci fornnl reeognition was given to 
the certihcites issued by the Institute, and the Examination Boird 
of the 1 echne)lo"ical Department ol Ihe Institute was strengthened 
by the lelelition of lour numbers nominated bv the Bo ml of Fduca- 
tion Ihe teaching of science ind lit, as applied to specific trades 
anel iiulustties, was thus biought uiieicr the direct superyision of 
the central I due ition il luthonty 

It was heiwever the 1 due ilion \ct of ioo2 which heed technical 
eelucation from the restriction which had preyented its natural 
development tor some time the ojnnion hid been gaming strength 
that all glades of education should be controlled by the siine local 
authoiities Ihe distinction between element iry ind 
tin?" secondaiy edueilim h ul been bridged over liy various 
education higher j.i ide sehoo’s, anel tlu dif'iculty of assign 

under Act school boirds the control of eknuntary scheiols, 

of 1902 municipal bodu s, <iIso popularly elected, the control 

of t due ition otlu r than element iry , w is lound to lie almost 
insuperable^ \ e omprehensivc measure ot n form was regarded as 
indispensable I hi neees itv was einph isizecl In the lact that 
the managers of many veiluntiry se hools notwilhsl iiuling tlu stite 
aul which tlu V r< cuvt 1 ,is goveinnient grints, louiul the sU iin 
almost mtole table of meeting the cvci-incu ising requirements ot 
the gov ell meat as reg inls element ii\ eelueition by me ins of 
private subse riptions Ihe new Education Act transfeired to the 
local authorities acting through education committees to be con- 
stituted by schemes to be ajiprovcd by the authorities at White- 
hall the till tion', ind dutus of school be;ii(] the separate exist- 
ene ( of which att^i a life eif thiitv-two ye i s, w is thus terminited 
1 lie line act thicw upon tlu rate-, the Ininle n eif contributing to 
the support ed voluntarv schools which, undei cert im eonelitions 
of management, were pi iced, is regards sccul ir instruetieaii entirely 
under the euntiol ol the los il luthoiilies School edueation ejl all 
grades vv is thu'. lirejught unehr the control of the same Ixidics, 
both is regard untral and kx il aflmimstratie^n, and the govern- 
ment and local uithorities were Ircc, under certain limitations 
import el by the act to prepm schemes for elementary, secondary 
and technical instruction, and for the aw aril of s( holarships enabling 
childrt n to prcKccd from the elcmentnry' schools to the universities 
By this act a national and unified system of education was effected 
for I ngl ind and Wales 

In accordance with the act, vihicli did not apply to London, 
municipal bodus were expected to appoint education committees 
from among th ir members and to co opt a certain number of 
persons, including some women, veiscd in educational matters or 
representing educational interest The I ondon County Council, 
which had not regarded with favour the abolition of the school 
boirds, showed no disposition to accept the aid of persons from 
outside who were not directly elected to represent the ratepayers, 
and although in 1903 an act was passed for the direction of 


education in London, tlie Boird of 1 ducation icliirt intly isscnted 
to a scheme prepared by the London ( ounty Council which vestid 
th< control ot education m the h inds of a corninitti t eon 
si ling exclusively of memoers of the council with the , ^ - 
addiiion ol some vvonun At the municipal elections ol 
1907 the ITogressives, who had hitherto formed the .pi? 

Ill ijonty of the council, wcie deleated, and the Municipal 
Reformers reversed in this respect the jiolu v of the previous council 
The Act of 1902 was strongly opposed by Nonconformists and 
bv the Liberal party generally, and at the general election of i(;oG 
a parliament was reliiined pk Iged to effect such changes in it as 
would give to tlu loe il authorities a more diieet control „ 

over voluntarv choeils Accoidmgly , one of the first ® 
measures introduced was a new 1 ducation Bill, which, ® 
alter a protracted dii>eut>i>ioii, was p issed by the House of Commons 
and amended in several particulars by the Upper t luimbcr The 
amendments of the Loids were rejected cn bloc and the bill was 
wilhdiiwn In the lolkwing year some of the less contentious 
cl luses were embenlieel 111 tlie I ehie ition (Administr live I’rovisions) 
Bill, which reeeivtel the royal assent, and mong its el iiises was 
one which vviekiuel the elehnitiem of eelucation, so is t j inelude my 
kind of tiainmg v\hieh iniglit be pionuune el by the boaid to be 
e eliieitiemal in char le ter By an admmistiative act of . 

the boird, i nt w de p irtmcnt under a separ ite secretary, 
but lesjioiisible to the Minister eit T ducation, was ere iterl ® 
loi W ik^, which thus, without inv ut ot piilianuiit, practic illy 
acquired mdejicndeiit contiol oi its e elue itional machine rv 

Ihe foregoing stileinenls lelei iiuirt pirtunlirly to Liigland and 
Wiles, te) which jirior le) igeiy all acts of pailiiment dealing with 
eelue ition subjects were generally apjilicable In Scotlanel mel in 
Ireland the oigani/alion ol leelinieal instruction juo- 
ceeded on dilfeieiit lines A leehnieil Schools Act, 
ipplicablc to Scotland emly, v\ i pissed in 1SS7 This let tnalikel 
sehoe:)! beiirels by me ms eif the school funtls le) j)re)vid( and maintain 
teehmeil se hoeils Ihe act has jiioveel to be pr ictically inojier 1- 
tive In Scotland, however, seluiol beiards have been entrusted 
with much lirgtr powers, and possess greater influence, than m 
rnglaud Many efl the second uy schools ol Seeilland aic undei 
the direction and control ol school beiiid nithontics The residue 
t)l tlu bee rand pint duties undci the Local iaxition Act ajijihe ible 
to Seotliiiel vv IS much less, even relatively to the iieipulation, than 
in i^nglaiid, and v\as, inoreeiver, elivided directly amemg oo many 
diikreiit luthe^rities ,is to be in most casts of little or no leal value 
foi educational jmrjioses Recentlv attemjits hive been made to 
combine the funds distiibuted aineing dilfereiit ncighbeiurmg autho- 
rities so as to bring them undei the control e)f a single bodv for the 
benelit of a largei aiei in the ye ir 1890-97 the J eluealion De- 
pirtment of Scotland was cnlnely scpirited fiom that oi I nglmd, 
and tliere vv is a eonsKiuent transfei eil Innetions and gnnts Ireim 
the latter to the former By the pissing ot the Local laxation 
(Scotland) ^ct, 1898 the residne grint v\as relieved of ceitain 
cnaigcs, anel aelehtuin il lunds thus became ,iv<iiltil)k for tcchnic il 
education No grints feir se k m e 01 irt mstniction aie matle to 
See)ttisli sehoeils Ironi the I nglish Boarel ot I ducation but severil 
of the technic il schools avail themselves of the examin ilions e)l 
the board, and also of theise e)l the City and Cmilds of London 
Institute Among the equipped tielmieal colleges m Scotland may 
be mentioned tlu IIenot-\Vatt ( oik ge of Edinburgh, the (disgow 
and West of Scotlind Technical Celkge, Glasgow, the Reiliert 
Gordon ( ollcge, Aberdeen md the leehnieil College, Dundee 
Tlu e elc) not ditte r in any esse nlial jioints from coriesyiondmg se liools 
in i ngl ind Ihe syslim of in tiuetiun is very similar, and among 
the subjects taught will be found most of tlio t included m the 
Regulations of the Board of Lelue ition anel in the programme of 
the City and C^uilds of I emdon Institute Special attention is 
given 111 senile of these schools to the teacliing ol the y)rineij)ks aiiel 
jirietiee ot the ditiinnt blanches of textile nnnufaeture Manual 
truning forms an import int y)Til of the tnnicnhiin of ptiin iry 
anel secondaiy schools, anel the instructions o insynetors on science 
teaching issued by tlie Seeittish I ducation De yxirtment show a 
just recognition by the dejiiitmcnt ot the propel methods to be 
adopted m the teaching f)l sen nee as a part ot general eelucation 
Unelei the Scottish system leaving ceitileitci iti iwirekd on tlu 
results of examinations helel it the clos( of the rdin iry school 
course Ihese exammitic>ns cause the iiiiniinum of interference 
With the ordinary schcxil work At the universities ot Fdinburgh, 
Glasgow ind Aberelein the higher technical mstruetion in such 
subjects as engineering and naval arehite eture is well developed 
Irelind remaintel behind (meat Brit iin as regards facilities for 
technical education Although the Technical Instruction Act (1889) 
applied to Ireland as well as to I ngland and Wales, very 
little use was at first made of its jirovisions Moreover, * 
the Irish share of the funds av ukible under the local Taxation 
Act IS definitely allocated to intermediate education A committee 
kneiwn as the Recess Committee published in 1896 some valuable 
and important recommendations, which led to the passing of the 
Agriculture and Technical Instruction (Ireland) Act of 1&99 The 
n ports ot two commissions, one on manual ind yiractical instruc- 
tion in primary schools, and the other on intermediate education, 
contained suggestions which gave encouragement to the practical 
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Ic idling of t(thnoi()t,y 'ind Ik Ijicd to promote cT. lutUr system of 
liistruttion in Irish school-. 

11k work w IS siuccsinllv (oiiiniLnccd under the direction of 
the newly constituted iXpartmeiit ot AfTiculture cind 1 echnicil 
Instruction consisting ot an Agricultural Boird, aboard of rcchmcal 
Instruction, a Council of \.cJi<-ulturt, and a Consultative Committee 
of Educitioii The dcpcitinent had an endownunt of £ibt),ooo a 
5 car, which w is distributed among the several branches It took 
over the dutus ot several other aelministrative boehes, ind the grant 
for science and art lor Ireland, and the grant in aid of technical 
instruction in Irdind as dehneel by the iechnieal Instruction Act 
of icS8(>, picviously .idministcicd from South Ken ington, was 
tiinsferred to the new elepirtment Among the mdustiics lor 
which the department is now occupu^d in organizing courses of 
instruction are engineering, textiles (jiarticularly linen minufac- 
turc), shi])building, agriculture intl the lishcrics Ihc operations 
of the deiiirtment extend to all grades of schools, from the lvo\al 
College of Science, Dublin, org inized as a Cential Technical ( edh ge, 
to the elementary and secondary schools which the dejiirtnunt 
enters foi the administration of the science ind art grints to the 
evening technic il elisses conducted by loc d inthonties The hrst 
annual repeat of the elepaitment, pubhshc'd Novembei igoi, showed 
thil successful elfoits had been made to improve science teaching 
a i put ot penercl education, and to develop on correct lines 
manu il tiaining and te t linologic il instruction The municipal 
school ol teehnolejgy at Be It ist, eipenecl in kjo/, is an institution 
simil ir in m my respects to those of klinchester ind Binnmgl am, 
anel providing technical instruction m connexion with i great 
vaiicty of industiKs There is also a Hrge school at Dublin, and 
schools have been established in Cork, Limerick and e Iscwhere 

Results of Exfiertence — Experience his helped to establish 
certain jirineiplts as appln ihle to teduiual education It is 
Changes gcnci dlv adiiiiLltd that whilst the age at which 

In the the ordin iry s( liool tr iininj^j should ccasc, and tcchnu A 
cor CLP- or jirofe ssion il ediK atiun should comnidKc must 
vary for dilferent classes of woiktrs, tlu tcaihmg 
technical ">pccial to an) iruhjstry or cmpluMntnt sliould siippli- 
cducation ment, and not foim p irl ol, general education llu 
i>houidbe sul)jc( Is entering into the school ciiirHuluni may be, 
and in certain cases shouM bi , sdcitcd with rtfcicncc to 
tliLir applicabilit) to certain cdlings, lint they should be so 
t night as to lifcoim instiumintd in the foirn itiori ol nient il 
hibits and the divelopmcnt of diarattci, tiic mere knowledge 
or skill tiecpiired being ol sccondiu impoitiiue In the te idl- 
ing of science theie has been a maiked ehinge in method 
hoimeily the usefulness of the knowledge to in ek lived fiom 
the study of n iture give to physical se lenc e its chief el urn to i 
place in the school eiirru ulum, but it is now held tint the real 
\ due of the study consists in thc^ oppoi tunities it illoids of 
( \(i(ising tlu pij])il m aeeuritc obscr\ation, and of developing 
resoure etidnc ss and powers of independent thought and reason- 
ing Whilst the’ Opinion in fa\our of postponing as long as 
eireumsl me e s peimit ill snteiili/ed instiueiKiii his beeejme ot 
life )e irs more pronounced then his been i growing te rule nc\ 
not onl\ m Engl ind but also eni the Continent and m tlu I nileel 
States, to associate teehnu d Tadnng more dc^istU with work- 
shop practuc Ihe profession d or trick’ leidiin!? which is 
siijipkiiunl ir\ tej primirv or se c ond ir\ cdiu ition is more 
piactual and less eisily distinguish ililc b) the ()idinar\ eb- 
scivei tiom the training of ttie lutoiv oi wuiikshop this 

tenclohcy is shown m all grades ol technietl education Ihc 

technic d m litutes established in T ondon iiul in the lirgc-* 
English mmufaeturmg towns, attended m iinlv b\ even ng 
sUicicnis, are piovided not onl) veilh expensive laboratory 
app u itus for the teaching of applied sneiue I ut a\^o with 
tools and muhines for the teaching of tecluiologv , and some 
of the depaitments of these schools are equipped so as to 
resemble i small fac tory 'I his is the case in the departments 
elevoted to the teaehing of mechanical and electrical engineer- 
ing, weaving and spinning, wateh- and clock making, boot and 
shoe mmufacture, anel the different branches of the building 
and printing tiadcs. 

So far, however, no attempt has been made, except m very 
special cases, to teach the practice of any special trade The 
teaching of technology is distinct from trade teaching In all 
tiiL technical institutes of London, and in most of those of other 
towns, none but persons actually engaged in the industry, the 
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tcchnologv of which they are desirous of studying, are admitted 
to the workshop classes Ihe instruction given in such (lasses 
IS very different as regards method, and also m its aims and 
objects, from the training of apprentu es in the factory or trade 
shop Jhe tools and appliances are the same, but they art 
used rather as a help to the teachers in illustrating principles 
than as a means of enabling the student to acquire that 
dexterity and skill which constant practice can alone secure 
With the general cessation of ajiprentu cship, as formerly under- 
stood, It is only in the school wcjrkshop that the young artisan 
has any opportunity of learning tlu use, and the principles 
underlying the use, of the instruments and appliances connected 
with his trade, and in those industries in whuh automatic 
mae hinerv is graduallv displacing hand labour he is altogether 
dependent upon school teaching for any knowledge he may 
wish to acejuire of the processes involved in the pirtuuUr 
manufacture, m some smill section of which he is exdusively 
engaged Modem teehm^k'igK al teae hing is essentially practical, 
but it is nevertheless different m kind from the meehmual 
and sectional practice of the futory of ( ommc’n e , and except 
in some few, mainly artistic, crafts, there is no j^clatlona 
entrance to a ti ide through the door of the school with 
workshop In other countries, pirticularlv m France, practical 
the case is diff rent Ihe school in manv branches 
of industry, is accepted as a substitute for the shoyi, and the 
lad IS so trained th it h( u quires m the school not only a know- 
kdgt of the principles of tnc trade but sufficient dexterity 
and skill to cnibk him, on leaving school, to take his place 
among wage -earning operatives It is onl) in dav schools, in 
which the pupils spenei the greater p irt of their time in work- 
shop exercises, that trade teaehing can be so developed Ihere 
are schools in England m which manual training in wood and 
metal work is cirnecl hevond the limits of mere educational 
discipline , but even in those schools no special trades arc 
taught, and the experience of recent vears has onl) tended to 
emphasize the principle, tbit the education given m the 
ordinar) day schools, whether primary or seeondary, should 
be formative and general lather than tcehnieal or professional 
(kving partly to cliirn.tic conditions and pirtly to the fact 
that the hours of hliour arc some w hit shorter in England 
than abroid, evening schools of tcchnologv arc likely to oceupy 
a perm inent pi icc in the English s\stem c f ttchnual education 
In these schools ,ill grades ot workmen vmII continue to receive 
then spee 1 il supplementary instruction , ind it is from among 
the workmen so trained that foremen and works managers will 
gcnciallv be sckctcc] Some intcrmcdiite teaching however, 
IS necc’ssirv between that of the ekmentarv school and the 
teehnic il < 1 iss as n piepirition for teehnoleigieal instruction 
A knovvkelge of workshop mthmctie and geometrieal drawing 
IS inclispe usable, and it is in the evening continuation classes 
that sueh know^ledge mav be best accjuired Ihcse classes 
supply the teaching which m iv be regirdcd as the connecting 
link between ekinentirv and tcchnole gie il instruction, and 
aticndinec at such elieses will gradualh become a necessary 
condition of entiv to i te e hnologie il course 

1)V means of scholarships a large number of children from the 
ekrnentar) sehooL arc now cn il^k^d te) eontmue and complete 
their gener il education in day schools of i higher grade Nearly 
every county has its scheme of se holarships, providing facilities 
feir the fuithei telue ition of eliildren who show special abilities 
and aptitudes Ihcsc scholarships arc awarded under con- 
ditions which differ very’’ widely in different loealitics Pupils 
from the higher-grade schoe^Is enter industrial life at a later 
age than those from the elementary schools, and, by reason of 
the more adyanced instruction they hive received, arc at once 
qualified to enter classes in technology In these schools 
practical teaching is further developed both in the laboratory 
and workshop hut as a part only of the ordinary school course , 
and it would be incorrect to describe such schools as technical 
m the strict sense of the term The position of these higher- 
grade schools in the general educational scheme was the subject 
of an important action {Rex v Cockertun, 1901) in which it was 
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decided by the law courts that the school boards were unable 
to apply the rites to the support of such schools They were 
accordingly withdrawn from the sphere of elementary educa- 
tion, and have since been treitcd as schools of a secondary 
type Ihe judi^rnent on appeal was conclusive, that the school 
board raUs could be employed only for the provision ol tk- 
mentary educ ition for children, whether in the da\ or evening, 
and this decision paved the way for the dissolution of school 
boards, and to the transfer of their duties and functions to 
the county .ind borough councils under the Act of i()02 

As rcg.irds secondary schools proper, in their relation to 
technical education, it is import int that the curriculum of 
Types of schools should l)c sutiicienlly varied to afford a 

second- Sound liberal and prep iratory training for the 
different branches of professional work It is 
schools gentrdly a<lmittecl that at least three types or de- 
partments of schools are needed — (a) the classical (b) the 
mathematical, and (c) the rncKkrn language type, ind that 
each of thest divisions should contain sub-departments Ihc 
first of these varieties would be .ivail ibU for the general training 
of students wishing to enter the Icgil theological or literarv 
professions , the second for those preparing for engineering, 
manufacturing or agricultural pursuits , and the third would 
be found best fitted as a preparation for a commercial tailing 
Ihese schools would correspond to some extent to the three 
kinds of secondary schoeds found in Germany, and w^ould be 
available for students preparing to enter one or other of the 
faculties of a modern universitv Fho organizition of diffcicnl 
types of second.irv schools, and the curriculum appropriate 
to each, are matters whie h continue to occupy the attention 
of educational experts In accordance with the regulations 
for sc(ondar\ schools issued bv the Board of Education in ic^oy, 
substantial grants were made to scronclarv schools which con- 
formed to certain conditions as regards local control and un- 
denominalicmal religious instruction, or the directive influence 
of the boircl is rcgxrds curriculum and minagement over all 
such schools was strengthened At the same time, manual 
training and domestic science were made essential parts of 
the curriculum m bovs’ and girls’ schools respectively 

ihc demand for technical education, which cjriginally led 
to tnc formition of the City and Guilds of London Institute, 
directed attention to the methods of teaching science, drawing 
and other subjects, and to the necessity of including science 
m the curriculum of all grades of schools. The methods of 
science teaching have been grcatlv improved Lxperimentil 
work has liecome essentiil and methods of investigition and 
research have been applied to the teaching of a number of 
subjects to which forme rl\ they would hive seemed inapplic- 
able A close connexion has thus been esLiblislud between the 
workshop and the classroom, and prictical instmction is now 
regarded as a neee'ssir\ part of general education both ele- 
mentary and secondirv, and as no less diseiplmary thin the 
merely literary and ord teaching it hr^ putlv superseded 
fhis change in the school curnciilum and in the methods of 
instnirtum has narrowed the true sig'iificance of the term 
“ tec hu’cil ” as applied to education the tern? “ technical ” 
as commonly used is now understood “ teehnologiral ” or 
‘‘professional,” and whilst technological mstniction may 
supplement either primary or secondary education, it is 
necessarily distinct from either 

The conviction has been steadily gaining ground that success 
in manufacturing mdiistrv, in the higher walks of commerce, 
and in every pursuit rccjuinng technic il knowledge, depends 
very largely upon the thorough and complete training of those 
who are charged with the control of the ciiffercnt kinds of work 
m which the army of operatives are engaged Intelligent and 
highly skilled workers are indispensable , but unless they are 
properly directed bv effic lent and expert officers thev can effect 
but little It is undoubtedly due to the careful training of 
German the masters and leaders of industry that the Gcr- 
exampie mans have achieved so large a measure of success 
m different technical pursuits The iccognition of this 


fact IS slowly hut surely influencing educational thought 
and action m Great Britain , but Germany is still ahead m 
the facilities afforded for higher education, and in the ad- 
vantage taken of the facilities that exist Ihe number of 
students in her universities and technical high schoc?ls is still 
in excess of those receiving a similar training in Great Britain 
Ihc establishment, however, of local universities and the 
schemes for the award of scholarships adopted by local educa- 
tion authorities, will tend year by year to lessen this disparity 
Meanwhile, (icrmany his relaxed none of her former efforts 
but is steadily occupied in the enlargement and improvement 
of her educational institutions New schools have been erected, 
wherever and for whatever purpose they are needed, equipped 
with ever) modern appliance for scientific investigation and 
research Each professional career has its eoi responding high 
school or universit} department Ihe economy of a wise and 
liberal expenditure on higher education is a recognized fact in 
German stitc craft 

For those who arc intended to occupy the highest posts 
in industrial life, a sound secondary education, supplemented 
by appropriate university training, is the best preparation It 
IS only in the university or tertiary grade of education that 
specialized or tei hnologieal training for the higher industiial 
posts should commence At this stage of education, general 
and professional to idling are more closel> associated, and the 
names of tht faculties of th( new universities in the United 
Kingdom will in future indicate the several branches of pro- 
fession il work to whuh the ditierent courses of university study 
art intenekd to lead Of Utt there has been a marked develop- 
ment of distinctly tethnu il inslruelum m conriexum with the 
colleges ot university rank Ihc error of restricting univcisity 
studies to a (crtam limited range of subjeds, which led in 
Germany to the cst ihlishment of technical high schools as 
institutions distinct from the universities, has been avoided 
Engineering, m the broadtst sense of the term, has been recog- 
nized as a lirinch of university education of the same order 
as medu me or law Laiioritories and workshops have for 
many years formed part ol tlie equipment of the principal 
universitv colleges In the statutes ot the universit) ol London 
a separate faculL) is assigned to engineering, and part of the 
work of tli^ polvti ( hnic institutes is correlated with that of the 
reconstituted university A surve) of the field of education 
shows that whilst the difference between technical and general 
education is well marked in tlic primary ind secondary stages, 
it is the function of the univcrsit)^ to liberalize professional 
teac lung, and to afford opportunities for specialized study and 
research in the higher branc hes of knowledge applicable to the 
prac tical work of industrial lite 

Ac I HOI I PITS See Sir Philip M igniis, Industrial IZdtuaiion^ 
i8iSS, and presidential addle ss to cciucation section of British 
\s o( ution H107 Si honhof, Industrial hducalion in hrance, i88h , 
Hol/aptcl, L)ie iechnisthtn Sihulen, iW (i8<i7) Keport of British 
Koval Commission on Technic il Instruction, ind liter special 

reports issmd bv the Boird of I ducation annual Reports of the 
United Stales Commissioner of Eduntion and of the United Stile's 
Cfimmissioner of T aboiir , Report of 1 nghsh Departmental Com- 
mittee on the Royal College of Science and School of Mines 

(P M •) 

TECK, a ducal castle in the kmgdom of Wurttemberg, 
immediately to the N of the Swabian Jura and S of the town 
of Kirehheim crowning a ridge (2544 ft) of the same name 
It was destroyed m the Peasants’ War (1525) 

The duchy of leek was acquired tarly m the nth century 
by Berthold, eount of Zahringen, whose great-grandson Albert, 
or Adalbert, styled himself duke of Teck In 1381 it passed 
both by conquest and purchase to Wurttemberg The title, 
which had lapsed with the extinction of the Zahringen line m 
1430, was revived in i4f)'> bv the German King Maximilian I , 
who bestowed it upon the dukes of Wurttemberg The dignity 
was renounced by Duke Frederick William Charles upon 
his elevation to the rank of king in 1806 In 1863 the title 
“ prince of feck ” was conferred by King William I of Wurt- 
temberg upon the children of Duke Alexander of Wurttemberg 
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(1804-1885) b> his morganatic marriage with Claudine, (ountess 
Rhedey, ennobled as countess of Hohenstein , in 1871 Prince 
Prancis, the eldest son of Duke Alexander, was created duke 
of leek His eldest son Adolphus (b 1868) was in 1910 the 
holder of the title 

TECUCI (Tecuciu)j the capital of the Tecuci department of 
Rumania, picturesquely situated among wooded hills, on the 
right bank of the river Berlad, and at the junction of railways 
from Hdcau, Berlad and Galatz Pop (1900) 13,40^ leiuci 
has a largt transit trade in grain, timber, cattle and horses, 
on their way from northern and eastern Moldavia to the 
Danubian ports the neighbourhood of Tecuci was the scene 
ol a fierce battle in 1176 between Stephen the Great and the 
lurks 

TECUMSEH, Iecumthe, or Tecumiha^ {c 1768-1813), 
American Shawnee chief, was probably born in the old Shawnee 
village of Piqua, near tlie site of Springfield, Ohio, between 
1768 and 1780 While still a youth he took part in attacks 
on settlers passing down the Ohio and in widely extended 
hunting expeditions or predatory lorays to the west and south , 
and hc' served in the Indian wars preceding the treaty of (*reen- 
vilk in 1795 About 1800 his eloquence and his self-control 
made him a leader in eoriferenees between the Indians and 
whites After 1805 the Indians of the North-West became 
aroused by a sciics of treaties calling for new cessions of their 
territory and by the prospect of wir between (ireat Britain 
and the United States ihis presented to Iccumsch and to 
his brother lenskwatawa (/ c the Open Dour), pojiiihiK 
called “ the Prophet,” the opportunity to put into opc ration 
a scheme which followed the ambitious dream c^f Pontiae 
With some scattered Shiwnee dans as a nucleus, the biothcrs 
proceeded to organize first near Greenville, Oliio, and later on 
the White' and Iqipccanoc rivers in Indiana, “the Prophet’s 
town,” which was based on a sort of communism and was 
ipfiirentl) devoted to peace, industry and sobriet), but thur 
actual plan was to combine *ill of the Indians from Canada 
to hlorida in a great democratic ccjnlederaf) to resist the 
enerouhment of the whites tribal organizations wcic to be 
cliac g uded, but ill Wiirriois were to be represented at pcnodinl 
issc inbliges where matters of interest to all Indians weic to 
be (lehiiilelv decided The twofold influence that w is to 
dominate this league was the eloquence and politic il ingcnuitv 
of Iccumsch ind the supeistitious reverence aroused b) ‘the 
Prophet” Ibis piogrammc ilumcd the whiter along the 
north-western border In the course of the next three \e irs 
(lovcrnor Williim Henry H irrison of Indiana held intcr\ic\vs 
with c 1C h ol the brothers, and during one of these at Vincennes 
in iSio, the respective leaders nirrowly avoided a ho tile 
encounter Nc v c rthc Ic'ss “the Prophet” and Iccumsch re- 
iteiated then deteimination to remain at pexet with the United 
States if the Indians were unmolested in their territorv, incl 
if all cessiems bc>ond the Ohio were given up b> the whites 
The tre itv of hort Wayne in 1809, which c died for the cession 
to the- whites of some three millicxn acres ol land in central 
Indiana, vv xs a direct challenge to this progr immc^, and when, 
duiing rccnimseh’s absence in the South, Harrison made a 
hostile move agxinst “ the Prophet’s ” town, the httcr vcnturcc^ 
to meet him, but was dclcitcd on the 17th of November 1811 
m the famous battle of Tippecanoe, which broke the personal 
influence of “ the Prophet ’’ and largclv dcstroved the confede- 
racy built up by Fecumseh Tecumseh still professed lo be 
friendly toward the United States probiblv because his Biitish 
advisers were not ready to open hostilities, but a series of 
border outrages indicated that the fatal moment could not 
long be postponed When, in June 1812, war broke out 
rceumsch loined the British, was commissioned a brigadier- 
general m the British armv, and participated in the skirmishes 
which preceded General William Hull’s surrender at Detroit 
He took an active part in the sieges of Fort Meigs, where he 
displayed his usual clemency toward his prisoners After the 

1 The name is said to mean ' meteor," or " flying panther " 


bittlc of Put-in-Biy, when Colonel Ilcmy Proctor began to 
retreat from Malden, leeumseh bitterly reproached him for 
his cowardice and finally forced him to join battle with Harrison 
on the Ihamcs river on the ^th of October 1815 In this battle 
Tecumseh w is killed, xs traditionally reported, by Colonel 
Richard M ]ohnson of Kentucky, although this has never 
been fully substantiated Like Pontiac, whom he doubtless 
imitated consciously, he had a wonderful eloquence and a 
power of organization rare among the Indians His brother, 
the Projilut," remained with a small band of Shawnees and 
died west of the Mississippi m 1834 

See Bciij iinin Dr ike Du Life of reettmuh and of hts Brother thi, 
Brofdict (Cincinnati 1S41), ind llomtr J Webster Hatrtson s 
\dmtnt Stratton of Indiana > crritorv (Indian ipolis 1907) 

TEDDINGTON, an iirbin district in the 1 xbridge parlia- 
mentary division of Middlesex, Lngland, elosc to the Thames, 
13 m W S W of St Pauls ( athedral, London, on the London 
and South-Western railway Pop (1901) 14,037 The dis- 
trict IS residential and the tejwn is a resort of visitors both 
lo the river ind to Biishc y Park which lies immediately south 
(see Hampton) '\ he N itional Physic il 1 ahoratory , for m iking 
seientific investigations of industrial importance, and for 
mechxnual testing w is opened m Bu^hc y House in 1902 

TEES, a river of Tngland rising em the exstward slope of 
Cross Fell 111 the Pennine ( ham, and triversing a vallev about 
85 m in length to tlie North Sea In the earliest part of its 
couisc it lorms the hounclarv between the counties of W est- 
niorhnd and Duiham The held of the vallev, of which the 
upper portion is known as leesdalc, is not without desolate 
grinckiir, the hills, exceeding 2500 ft in height at some points, 
consisting of hk ik moorl ind A succession of falls or rapids, 
wheic the river traverses a hud senes of black basaltic rocks, 
is known as Caldron Snout and frcjrn a point immediately 
below this to Its mouth the fees iorms the boundarv between 
Durham and Yorkshire almost Vv'ithout a break The dale 
becomes holder below ( aldron Snout, and trees appear, con- 
trasting with the broken roeks where the water dashes over 
High force one of the rincst fills in Fngland The scencrv 
becomes gentler but more pictiiiesquc ns the river descends 
past Midcllc ton-in - 1 eesdale (Durham), the terminus oi i branch 
of the North -1 istcrn r.iilw iv from Darlington In this kxality 
k<id and iroiiktcxne are worked The ancient town of Barnard 
( istk, 1 ggkston Abbe \ , and Pokeliy Hall well known through 
Sir Walter Scott’s poem, arc passed, and then the valley 
begins to open out, and the river ti averse s in sweeping eurves 
the rich plain east and south of Darlington The course of 
the vallev hitherto has been generally E S E , but it now turns 
NF ind, ncaiing the sei, becomes an import'^nt commercial 
waterway, having on its banks the ports of Stockton-on-Tees, 
Thom ib\ -on- lees and Muklksbrough, uiel forming an outlet 
Icjr the iieh iremworking distnet of Cleveland in the North 
Riding of \c)rkshire It is alsc nivigable for barges up to 
High Wors ill II m above Stockton lor the last hve miles 
the course, below Middlesbrough, is estuarine Ihe drainage 
arcvi is 70S sq m No import int tributary is rceeived 

TEETH (O E /'c]’ pltiril of tooth, OE /of), the modified 
papillic 01 elcv ition-» of the mucous membrane of the mouth 
impregnated with lime salts Eaeh toeith has a biting part or 
crcxwn covered bv tnxmel, a neck where the gum surrounds t, 
uul one or more roots or fangs fitting into socket » (alveoli) in 
the jaw bone For surgerv ot the teeth see Demisiry 
T here arc thirtv-two penrnnent teeth in man, sixteen in the 
upper and sixteen m the lower jaw , thev are also arranged in 
symmetrical sets of eight teeth on each side Ihe two teeth 
on each side of the mid-line m front arc “ incisors ” and have 
chisel-shaped crowns Ihe mesial or central incisor of the 
upper jaw is broader than an\ of the others, consecjuently it 
bites against the eentral and lateral incisors of the lower jaw, 
anel the same want of exact adaptation eontimies throughout 
the scries, so that cverv tooth in the upper jaw except the last 
molar bites against its corresponding tooth of the lower jaw 
and the tooth behind that 
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Next to the incisors comes the “ taninc tooth,” the crown ninth month, or even later, then, after i few months, come 
of which IS somcwhit pc^^-shaped while behind this are the the central and lateral upper incisors, again a few months’ 


two “premolars” oi “ bn iispids,” whose crowns are fl ittened 
from before backward and bear two cusps, the larger of which 


Central incisor C n 
I Lateral incisor 


and prctnolai 


1 st preraolar 




rest and the lower lateral incisors appear lollowcd closely by 
the first molars After another rest oi lour or five months 
come the e.inines, the eruption of which is a slow 
d molar Process, while by about the end of the second year 
^ the second molars have appeared, and the milk den- 

tition IS complete It will be setn from the above that 
the milk teeth arc cut m batches with resting intervals 
^ between 

4^ As C S Tomes points out, we do not know what 
r ■ causes the eruption of the teeth, the growth of the 

M roots IS not ot itself enough to account foi it It is 
possible, however, that blood-pressure may be the 
determining cause Ihe first permanent tooth to be 
cut is the first molar and this happens during or soon 



Fioin ^mbrobc Uiitmn^,hiTn in Cunningluins Text Book of Anatomy 


1 it 1 — The Permanent leoth of the Right bide Inner or 
Lingn il \sptct 

1 he upper 1 ow hows the uppi.r t(cth the lower row the lowtr ti<th The 
cingulum is distinct on the upper imisors lud both canines, the lingual 
cusp on the upper litei il ineisor and tlic iipjier c 'nine 


after the sixth vear It docs not displace any of the 
milk teeth but comes clown behind the second milk 
mol ir During the seventh }eir the ccntial milk 
incisors fall out and tluir place is taken b) the per- 
manent ones, the shed teeth aic mere shells of the 
crown, all the root having been .ibsoi bed, though not, 
as might be thought, owing to direct pressure of the 
succeeding tooth 

Ihe lateral incisors succeed their milk predecessors at 
about eight >c vrs old, the first pieniolar takes the plaee 
of the first temjiorary molar about nine, the second jirc- 
molar that of tlie second tempen iiy mol ir about ten, 
the canine about eleven, while the second molar conies 
down behind the first about twelve ind so is known as 
the “ twclvc-ycar-old tooth ” '1 he 1 bird molar, or wisdom 
tooth, usually appears between eighteen and twenty, but 
ma> be much later, indeed it is sometimes never cut 


IS the external or labial cusp, while the smaller is the internal 
or lingual As a rule there is a single root, though sometimes 
m the first upper prcmolar it is double 

The three molars” are placed behind the prcmolars, and 
the upper and lower sets can be t isily distinguished because 
the upper have three roots while the lower have only two 
Of the three roots which the upper molars bear two ire later il 
or external and one mesial (see lig t), so that it is easy to tell 
the outer from the inner side of an upper molar The front 
can, as a rule hi identified by the f ict that the roots arc gene- 
rally bent a little backward at their tips, and this applies to 
other teeth thin thc^ uj^per molars In the lower jaw, owing 
to the two fangs being antcropostcricjir, it is not possible to 
tell the lateral trom the mcsid surface of the molars by them, 
although the l^arkward melinxtion of their lips shows the front 
from the bark When it is remembered that the upper teeth 
overlap the lovser extern dlv it is reasonable to expect that the 
lower molars would show some rounding due to wearing away 
of the edge of the crown on the oute^r side, and this is the case 
Ihe grinding surface^ of the crowns of the upper mol.irs shows 
three or four cusps, while on that of the lower four or five arc 
found 

Of the three molars the first is the largest, and the third 
or wisdom tooth, the smallest, while the upper wisdom tooth 
IS smaller than the lower 

In the “milk teeth” or temporary dentition of the child 
there are only twenty teeth, ten m each jaw and five in each 
segment They are two incisors, one canine, and two so-called 
molars These mol irs orcupv the position whic h the permanent 
prcmolars later on take, and it is held by many that the adult 
molars reallv^ belong to the milk dentition, although they cannot 
appear until the jaw has grown backward sufficiently far to 
make room for them ITie temporary teeth differ from the 
permanent in their smaller size, their whiter colour, the greater 
constnction of their necks, and in the fact that the roots of 
the molars are widely splayed 

The dates at which the milk teeth are cut are very variable 
The lower central incisors come first between the sixth and 


at all, and when it is, it often dc^ts not come down to 
a level with the other teeth It is believed that mm is gradually 
undergoing a suppression of his last molar teeth, which, if the 
process continue, will lead to our successors having a different 
dental formula from our own It is interesting to notice th it 

ibt molar 
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From Ambrose Birmingham in ( unmngham s Text Book of Anatomy 
1 IC 2 -—Ihe Milk leeth of the I eft Side 
The masticating surfaces of the two upper molars are shown abov t 
In tlie second row the upper teeth are viewed from the outer 
or labial side Jn the third row the lower teeth arc shov\n 
in a similar manner , and below are the mastieatiiig surface s 
of the two lower molirs In thi speeirneii from winch tin 
first upjier molar was driwn the two outer or buccal cusps 
were not ihstinctly separated, as is often the e ise 

in some of the lower races of mankind the last molar tooth is 
nearly as large as those in front of it, and this is the case in 
the anthropoid apes A Keith and D Braden Kyle have 
pointed out that the second and third molar teeth art suc- 
cessively formed m the posterior wall of the maxillary antrum 
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and their crowns look backward It is owing to the gradual 
gremth backward of this antrum and the maxilla that they 
are rot itcd round a quarter of a c irclc \nd so at last look down- 
ward (see A Keith, British Journal of Dental Science, vol xlv , 
June i 6 , 1(^02) 

Extra teeth arc occasionally met with m the incisor, prcmolar 
and molar regions , their significance will be better realized 
after the embryology and comparative anatomy of the subject 
have been sketched 

lor an arruritc and detailed description of man's teeth see A 
Manual of Dental Anatomy ^ by C S Ionics, London, 1904 

Histology 

If 1 section be made vertically through <i tooth all the exposed 
pait or crown is seen to lx covered with < mmcl vhich microscopi- 
ealK IS compoxd of a number of fine hcxagonil jirisms arruigcd 
at right aiigl< s to the surface of the tooth and formed clnefly of 



Fiom AinbtoM nimimghim in C unrnnglnni s Tixt book of Anatomy 

Fic 3 — \ citic al Section of Canine tooth to illustrate 
its vaiious pirts, and its structure 

c denim phosphate with small iinounts of e ikium carbonate mag 
m Slum phosphite an<l caleium fluoridt but cont unmg piacticallv 
no oiganu nutter I he eiiimd rests on the dentine ” of which 
hiiel yet elaslu subst inee bv fir the me iter ]iirt of Mie tooth is 
eomjiosod It is muh of the simc s dts is the enimel but coni nils 
m addition a good deal of org iiiie matte 1 ind foims i structure less 
mass through which the tine “ dentinal tubes " run from the pulp 
cavity to tlu peiipherv 

Surrounded bv the dentine is the pulp c ivity " which is tilled 
by the tooth pulp a highl\ vascular and neramus mass of branched 
connective tissue cells which in a vonng tesoth his a hver of 
cpitfie lial cells the ‘ odontoblasts " lying e lose against the wall of 
the e ivitv end forming ne w elentine Sle neler proe e sses (“ lomess 
fibrils") project fiom these eells into the eleiitmal tubes, anel are 
probibly serisotv A nerve nul itter\ enter the apex of the root 
of the tooth but it is not uneleistooel how the nerve eiuls 

Siirroiinehng tho de ntino where it is ne)t covered bv enamel is the 
" cement " or " ciiista petrosa " a thin liyir of hone which is only 
separated from the bony socket the alveolar peiiostcum 

Empryoi ogy 

The lip IS marke d off from the rest of the month region bv a “ lip 
groove " which m the ease of the' lower j iw grows oblupiolv eiown- 
ward and backward, and the mass of ectodermal cells bounding it 
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penetrates for some distance into the surrounding mesoderm below 
tlu bottom of the groove This is known as the ‘ tooth 1 ) ind 
On the under surface of this oblique tooth band (still taking tht 
lower j iw) inrl close to its edge appear ten thu la mugs b( low each 
of which thi mesodirm rises up mto a ‘ dentil pipilla," and so 
moulds the thickening into a cap for itself— the ‘ enamel organ” 
Ihe superhei il eells of the dental j) ijiill i become the * odontoblasts ” 
and manufacture the dentine, while those eells of the ciji (enamel 
oigin) winch arc on its concave surl lee ami therefo-c ne irest the 
dent d papill i ire called ' arnelobl ists ' and form the ename 1 T he 
rutting or grinding pirl of the tooth is first formed ami the crown 
graduilly closes round the dental pijnlli so tint at last when the 
root IS formed the cmtrd jnrt of the pajnlla remains as the pulp 
cavity suirounded l)> dentim except at the ipex of the root Ihe 
roots howevfr are formed slowlv and as a lule are not complete 
until some tinx aftei the tooth is cut Ihe mesoblastie connective 
tissue surrounding the developing tooth be comes comlensed into i 
libroiis bag which is called the tooth-sac md round this the low< r 
j iw grows to form the ilv coins Ihe crusta petreisi which covers 
the root is developeel fnmi the looth-sie It will therefore lx* seen 
th it of the varieuis structures whie h make up i tooth the enan el 
IS derived from the ectodeim while the dentine pulp anel cru^<a 
petrosa or cement irc mesodermal 

So far only the milk dentition of the lower jaw has been accounteel 
for 

Ee turning to the tooth band it was noticeel that the cn um 1 
organs were formeel not at tlie extreme edge but a little way from it 
1 re-un tlie exireme edg« wh cli it will be re me mbe reel points inward 
tow ird the tongue the pci mam nt tooth germs irc de lived iml it 
IS there ff)te cle ’r tint tlu jiermanent teeth must come up on the 
linen il side e»f their milk jueele eessors 

1 eir fuither eletails anel literature ^cc Denial Anatomy by C S 
1 eame s Lonelem ifje > j. iml Development of the Human Body, by J 1 * 
Me Munich London, 1906 

Comparative Anatomy 

Ihe ele tills of the teeth vary so greitiv in different animals anel 
groujis of imnnls me! on account of their be mg the most elurable 
tissues of the l)e>elv aie se) ini})Ojtant ior < 1 issiliratoi v jmrjiose s 
th it tJu V art ele ilt witli fie e 1 \ in the vanems oolo<ucal irticles Ml 
f hat can be elone hert is to give i bren«l genei il snrve y of the snhje et 
t ikirig the details of man’s dentition alieacly ‘'Ct forth, as a point of 
eleparture 

In some lishe the teeth are continuous over the edges of the jaws 
vith the lies on the suiface ot the be (1\ anel there is no eloubt th it 
teeth should be it^gmleel as moehfieel se lies winch have migrated 
intei the mouth 

In the C >cle>st(miita (lampreys and hags) the teeth are hom^ 
(ones blit be neatli them there are pajulhc of the mesoelerm covered 
with ectoderm whu h resemble the elent il papill le and enamel organs 
althe)iigli no c ikilication exeurs except in Bdellostoma Tn the 
131 ismobi inchn (e irtihgmoiis iishes) the teeth are arranged in 
sever il lows and as those of the fiont row till out the hinder 
rews t ike their jdace sometime s the> are triangular and vei v sharp 
IS in the sharks sometimes llattened iml arringed like a pivement 
for crushing as in ri\s These teeth only rcpiesent the crowns of 
man’s te e tli ami thev are not embedded in sockets exeej-it in the 
case of the teeth in the saw of the saw -fish (Pnstis) moieovir the 
dentine of wine h they are lirgelv composed resembles bone and 
fills nji the whole pulp cavity From its structure it is known as 
ost< od( nfnK 

In the Tclcostomi (tcleostean and ganoid fishes) there is great 
van ibilitv sometimes as in the sturgeon there are no teeth at 
ill while at others everv bone boumlmg the mouth including the 
branchial arches be irs teeth \s an eximple of a ver\ full tooth 
armature the jukes mouth and ])har\nx mav be inst meed Both 
in the pike ind the hike hinged teeth occur these bend backvv ird 
during the passage ol prev ehawn the throat but ire re-ore etedbv 
elastic hg''ments \s a rule the dentine of the leke'istomi is of the 
variety aire i(I\ elescrilxd as osteode ntine. but sometimes, as m the 
hake it IS vise 111 ir ind is known as v isDcIentine 

In the Amphibia teeth lie not so nurne re^ns as m the fishes, 
though like tlieni thev are not confined to the jaws, since vomerim 
teeth aro ver\ constant The toad is edentulous while the frog 
Ins no teeth in the lower jaw An extinct ordi- of tiikd am- 
]>hibnns, the Slegoceph ih, are often called 1 ib\ rinthodonts on 
ueiuinl of the complex wav m which ihe enamel is invxilutcd into 
tile interior of the teeth \mphibians* teeth are usu illy anch> lost d 
to the jaw, that is to s«iv, direeth united bv bone 

In the Reptihi m inv and \ irious arrangements of the teeth are 
feiund In the Chelemia (turtles) tlierc are no tee th, although the 
eetoekrmil ingrowth (dentil bind) from which thev are develojied 
in other animals n present m the eml)i>o Ihe place of the teeth 
in these reptiles is tiken by horny jaw c iscs 

In the Ophidia the non-poisonous si ikes have two rows of teeth 
in the upper jaw, one on the maxillic and another on the palatine 
nul jiter'vgoul boms, while in the lower jaw there is onlv one row 
1 h< e teeth are sharp pegs anchylosed to the bone's anel so strongly 
recurved that one of these snakes would be unable, even if it wished 
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to do so, to let any prey which had once entered its mouth escape 
The poisonous snakes hive a spicid poison fang in the maxilla of 
each skU these have i deep grexive or canal running down them 
which transmits the poison Ironi the poison gland In the colu- 
brine snakes, such as t’u eohi 1, the poison ling is ihv i\s erect, 
but in the vipctine, sueli is our own adeler and the rittlesnikc, 
there IS a me< li inisin l)v which the tooth is only erecteel when the 
jiws are opened lor striking At other times the teeth he flit in 
the roof of the mouth 

In the h/ irds or Laeertiha the teeth usually consist of a series 
of pegs in the upper and lower 3aw each resembling the one m front 
of it sometimes, as in the ch iineleon, they are anehylosed bv 
their basts to the bone, but at otliers, as in the iguana, they are 
fused b\ their sides to a ridge of bone which forms i low wall on 
their lateral surf lee In the lt:)rmei case the dentition is spoken ol 
IS acrodont, in the latter as jdeurodont 
In the Croeodilia the teeth are fitted into definite sockets as in 
mammals ind are not anchyk^sed with the jaws 11ns arrange- 
ment lb spoken of as thecodont 

1 xisting birds are toithless, but palaeontology shows that they 
origin illy hid tci th of a reptilian character 

in all these lower verb hrates, then tlu teeth arc similar or nearly 
similar in character, at k ist they are not divided into dehniU 
incisor, canine pre molar and molar regions Their dentition is 
therefore known is hemieiekmt \ne)ther e h ir lete ristie is that 
in almost ill ot them there is an arrangement lor a euntinutm 
sue cession of teeth, so th it \/hen one is lost another from behind 
takes its place, ind to this arrangement the term jioly phyeielemt 
is apjdied With a few exceptions a homodont dentition is also 
poI\ j)h\ odont 

In the M immah i tlie different groups of teeth (incisor, canine, Ac ) 
aln^dv luitiee 1 111 man are found and these aiiim ils are eharieter 
1/ed, with some excejitions, b\ having a heterudeiiit as opposeel 
to a homodont de ntiluDn In the mammals too the polvq^hy odont 
or eeinlmuems succession of teeth is reduced to a diphy odont 
ekntition which means that there is only one relay ot teeth to 
rejfiact the first set In the marsup)i ils the reeluetiem ot the sue 
cession is earneel still turtlur lor emly one premol«ir m eaeh segment 
ol the jaw is rejjlaced, whiU in tlio tootliod whales there is no 
succession at all When one set has to do dut> throughout life 
the dentition is e ilkd motiojihv odont 1 h< re is i gr< it di il c)t 
di’-cussion as to how the comjiiex bick teeth of mammals with their 
numerous cusps were dcrued from the simple conical teeth which 
are genually issuineel, though not by ill, to hue been the jiiimilue 
arrangement One simple way of accounting lot tin eh inge is by 
the eoneiesecnee theory, nimcly th it eviril come il homodont 
teeth have fused and so formed a single multitubcrcular tootn but 
although this preicess may be j)aitly tiue, i1 does not tccoui 1 loi 
all the facts at our disposal \notlur tliceay, which is moii 
favoured it the present time, is known as the tntubercul ir, and 
IS J irge ly based on the rcsea’-chcs of E D Cope and H F Osborn, 
two American ptilaeontologists According to this theory a simjile 
peg-like, or, as it is called, haploekmt, texith elev clops two addi 
tional smaller pegs or cones, one in front aud one be hind the 
origin il mam cone, possibly owing to the irritation t>f the teeth 
against which it biles in thei otlier jaw This is known as tlu 
tnconcxlonl stage, and it is found in some ot the olekst extine t 
mammals As a later adaptation it is found that the two small 
cones, the anterior of which is ealkel the jiaraeone and the 
posterior the metaeone, become external to the 01 iginal “ proto- 
conc ” m the upper jaw and mleTnil in the kiwer 

The surlace of the tooth has now a triangular shape with a cone 
at eaeh ingk , and this is the tritubcrcular tooth ” which is of very 
common oeeurieiiee among the ancestral mammals Other cusps 
may be developed later, ind so the quadneuspid and ejuinque 
cuspid molar teeth of man ami otlier mammals arc accounted for 
Ihis theory, although in i brief outline it sounds feasible enough 
has really many points of dilliculty, and thuA who are inteiested 
111 the subject will find a fuller account in C S Tomes’ Dental lna~ 
tomy (London, 1904), and m W L II Duckworth’s Morphology 
and Anthropology (Cambridge, 1903), in both of which references to 
the oiiginal literature^, which is now very voluminous are given 
Marett Tims {] dnat and Ph\s , vol wxvii p 131) suggests that 
the evolution of the mammalian teeth is to be exjfiained partly 
by the tritubcrcular and partly by the concrescence theory 

It IS impossible, m tlu sp u e assigned, to give even a brief review 
of mammalian odontology, but it ^nay clear the ground for the 
special zoological artich s if an attempt is made to define what is 
meant by the different elisses of teeth 

Incisor teeth are those whieh in the upper jaw have their sockets 
in the premaxillary bone , they are generally chisH-shaped, and 
with their ojijionents of the lower jaw act like scissors They are 
specially well marked m the rodents ind in these animals the jnilp 
throughout life continues to form fresh dentine, so that the teeth 
arc ever growing, and it is absolutely necessary for their owmrs 
to be continually gnawing m order to wear them away at their 
rutting edges The tusks of the cleph int and the single tusk of 
the male narwhal are modified incisors, while in the ruminants the 
incisor teeth are wanting in the upptr jaw 

The canine tooth ’s the fust tooth behind the premaxillo-maxillary I 


suture, jirovided it be not far behind it , it is almost always the 
first ot the jiremaxill iry series, speaking accurately, which is elon- 
gated and shirply poinlcd As its mine implies it is wdl marked 
111 dOt,s ind t)lhei t iriiivora, but is found in m my otlur oidiis 
It IS the sjiecial e^ffi nsiva anti dtftnsuc weajion of miny mamm ils, 
iiid IS greatly developed in some ot the ungulates which irc without 
horns, eg , the musk deer The tusks of the wilrus ind wild bo ir 
are canines In inaiiv of the Inseetivora, especially the mole, the 
canine is very hard to identity, as m these animals an ineisui 01 i 
premolar may f.ikt on caniniloim ehiraeters, or thcie may be no 
tooth it all with these eliaiaeleis 

Hu pn molar Utth are those in the maxillary bom wliieli aie 
prtttded by mi’k teeth Ihis ekhnition ot eouise, includes tlu 
canine is i moditied pri mol ir, and so it should no tloiibt he eon 
silk red, though, il it is eksned to keep it dislinet, ‘ behind Ihi 
canine ’ must be added 

Uiiiortiin iti Iv foi an aceurati ditinition the first jireniol ir lx hind 
the canine is not alw ay s preceded bv mother tooth, and so it lx i omes 
an unsettkd ejucstion whithir, m tin se ca'=!es the tooth is 1 lelmiid 
milk tooth or a peinuiunt one which his hid no jiicdccessor 
it IS ptoh ibk , howe \ ei th it the alter is the light inlt rjirct it 1011 

Hie molar Utth are those, behind the premolars, which are not 
preceded by temporary teeth As was pointed out in m m’s denti- 
tion thev ire jirobably teeth oi the first 01 milk dentition which 
ajipe ir late 

In trout of the jire mol ir tee f h and I e tween them mil tlu < mine, 
it it be jiresint or the ineisois if it be absint there is otton a j) lee 
e die (1 the eliastem i It is best m irke d 111 the einkrs eil ivi tie ill i 
and IJiigulata, anel m the hoi sc is familiar as the place while the 
bit lies 

In iceoreling the teeth of iny jmrticular mamma it saves time and 
sjiaee if n. dt nt il formula be used Ihis simplv'^ mi aiis setting ilmen 
the number ot eai li kind o^ tooth in one side ol the ujijHr ami lower 
jaw in their oreki tioin be'ou backward Thus mm' texniili 

would be, incisors canines i, prcmolars molais -J Ihis is con- 
densed into ’ ^ ‘ ^ 

2 I 2 > 

Some other tvocs of dental formulae are — 


Cat irrhme (old world) inonki ) 

2 I 


3 

3 

PUtvrhim (new woiM) monkeys 

1 

2 1 

3 

3 

•) 

irmose is 

^ I 

3 

- 


2 1 

3 

- 

Most lemurs 

1 


3 

3 

or * 

2 1 


■) 


- 1 

r 

3 

Insectivorous bats (full senes) 

2 1 

3 

3 

(Hu iipjier incisors and both pre molars m ly 

1 J 

3 

3 

be 1 educed by one) 




1 rugive rous b its 

2 I 


3 

(The molars luiy be reduced) 

2 I 

3 

■) 

Iiiscctivora (teeth variable ami somewhat uiucrt tin) 



Hedgehog 

t 1 

2 I 

3 

3 

3 

Mole 

s I 

}_ 

3 

3 

(Five ehlle re nt de nt il fonnul u li ive been 
assigned to this animal) 

t J 

+ 


Carnivora — 


3 


Cat family (I chelae ) 

S I 

I 

1 

Dog familv (f anulae) ) 

^ T 

4 


Bear family (Hisidae) ( 

3 I 

4 

3 

( ivel faiinly (\ J\ e 1 1 iclae ) ) 

3 1 

4 

2 

Racoon fiiiiily (rrocyonielae) ^ 

3 I 

4 

2 

Hyaena family (Hyaenielae ) 

3 1 
3 1 

4 

3 

I 

I 

Weased family (Mustcliel le) 

3 I 

3 1 

4 

4 

I 


^ 1 

4 

1 01 2 

Eareel seal family (Htariiclae) 

2 I 

4 

I 

‘>eil family (Phocidae) 

3 1 

3 1 

4 

4 

I 

I 

Walrus firmly ( Inehecludae) aelult 

T I 

e) 1 

3 

3 

0 

0 

In a young animal (probably) 

3 1 
3 1 

3 

3 

2 

I 
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Ungulata — 

Hippopotamus 

Pig family (Suidae) 

Camel 

ChevTOttiin (Iragulidac) 

Deer family (( ( rvid ic) 

Hollow-hoi m d rumin ints (Bo\ id u ) 
Tapir 

Horse (1 quidae) 

Rhinuccnis 
Prcx^ivii (llyrax) 

Elephant 


4 3 
4 3 
4 J 
4 3 
^ S 
3 

3 3 
3 3 

o (o or 1 ) 3 3 

3133 

00^3 


1 3 3 
I 4 3 
I 3 3 
I 3 3 
1 3 3 

(o -) 0 4 3 
(o-i) (o 1)43 
(1-2) 0 _4_3 
2043 
d 111 (1-4)111 3 
( ~ 4 ) 3 

In this inimal tlure are no prcmolais but the milk mol 11s (d m) 
and true molars gradually itplait one anothei fioiii before liack 
wiul thioughout li£e so that thcic in never more thin two back 
teeth in Lich segment of the jaw at my one time 


I 1 I c o 


Rodcntia — 

Typical lodents (Siinjilieideiitata) 


(‘>-i)_3 
I 0 (0-1) 3 
2033 
1023 

Citaica — In the living toothed whales (0<loiitoceli) the deiiti- 

I luie is 


Hares and nbbits (Dupheidcntata) 


tion is homodont old m iv be is great as 


(H) 


(very icason to believe ho\\e\er, that thev aie elerned 
from heterodont nneistors In tlu wli d( boiu uhiles 
(Mystac ()( t ti) the tilth an n])Iiiiil by tlu uh ilebone in 
the idiill l)ut in the embr\o slighlly c ilcilied teeth an 
])resi nt wine h an afUrwards ilisoibeil 
J he heitnodonl <l<tilili()n ol 1h< \shaU 1 » ntrof’^iuh nroet 

and is therefore not comjiarable to the homodont dentition of thi 
VI itibi iti s bi low rn immals 

Siiinia — I he dinlition is monophyodont Ih manitee In'. 

1 b e bilk tilth ’i 
20 II 

In the Edentata the ant-ntir (]\r\rmiioph ond u ) and jiangolins 
(M mill le) in toothliss lliou^li tlu littii liaM lot t il tooth germs 
Ihc aard \ irks (Ort i teropodidac) are soinewhil heterodont, i Ink 
till irmadillos (r)isy})oilul n ) mil lolhs (Hr i(l> ]K)didae) ha\e i 
hoineiilont dentition, whiih, like that ot the vhalis, is ntrogie^- 

si\e In the giant armadillo (Pyiodon git^as) the lormuli 1 


this iriim il then fort his a hiindn d tilth 
r dentata are the teeth covered with enamel 


In none of tin 


111 tlie M irsupiaha the tvpical foinnila is ^ ^ ^ ^ 

^ 3134 


1 he y ari 


divided into di protodont, in which there ire not more than - incisors. 


oltcn 


j as m kangaroos, and polyprotodont^ 


in which the ineisors 


are more than as m the Tasmanian wolf (Tliyluinus) and Tas- 

manim devil (Sarcophilus) The marsupi il teeth in often re- 
garded as all milk teeth, yet the order is not really monophyodont 
beeausc the germs of the permanent teeth arc formed and aboiteel 
Modern research, however, casts gra\c doubt on the accuracy of 
this view 

In the Monotremata the Echulna or spiny ant-eater is cpiite 
edentulous, while the iluek-mok (Ornithoihynchus) has functional 
molar teeth in youth, thougli in the adult these are lost, and their 
place is t iken by horny pleies 

Reviewing the vaiious tooth formulae of mammals the following 
IS usually regarded as tvpical — 


3 I 1 3 

3143 

This, it will be nolicid, is the formula of the pig, and it is also 
tint of almost all thr 1 occne Ungukiti Although tht majoiitv 
of mammals arc diphyoelont, or, in other words, the working teeth 
belong to two dentitions, evid< nees have lately been submitted oi 


vestiges of two other sines, one on the labial side of the milk 
teeth and one on the lingual side of the permanent senes If 
these are substantiated there would be four dentitions— (i) pre- 
milk , (2) milk , (3) permanent , (4) post-permanent The theory, 
though It bridges over the gip bi tween the polyphyodont lower 
vertebrates mil the ippirently elijdivodont m immals, is not by 
any me ms established As the teeth are of such imiiurtaiice in 
the clissifie ition of animals, it will save contmuilly npeited 
explmations m other articles if some eif the chief teims by which 
they arc described are rccajntulated and briefly defined here 

1 Acrodont, a tooth which is anchylosed by its base to the summit 
of a parapet on the ]aw 

2 Biloj>h(yhmt, a mol ir tooth having two t’"^nsvcrsc ridges on 
its grinding surface, as in the tapir 

3 Brachyodunt, a low-crowncd molar texjth — the opposite of 
hypisodemt 

4 Bunodon\ a tooth bearing conical cusps 

5 Diph\odonty having two seriis of tetth (milk anel pennanent) 

6 Dtprotodoiity a marsupial with not more thin ^ incisors, often 

only one on each side of the mandible 

7 Haplodotii^ a tooth having i simple ceuiu al crown with a single 
root 

8 HcUrodont, a elentitum in wliieli the teeth arc not all dike, 
chiefly characteristic of the Mammalia 

t) Homodont, a dentition in which the teeth are all alike is in 
many of the lower vertebrates and some mammals 

10 H^psodont i high-eioumd molai tooth, such as that of the 
horse,— till opposite to brachydont 

11 Lophodont, a transversely ridged molar tooth, ef biiopho- 
dont 

12 MonopJnodout, havmg only one dentition (cf diphy- and 
poly phy -odont) 

13 Klnltituhenulatc, a tiKilIi, the erown of whii h bi ars lumurenis 
tonu d cus[)s held by some to be the ]>rimiti\e condition of the 
mammalian teeth 

14 Plcurodoni, a tooth anchyloseel to the inner side of a panipet 
on the ) ivv 

15 Polylmnodont, a synonym for TnuUitubi n iilate 

10 Polvph\odont, having an endless sucees^^ion e^f teith, is m 
most vertebrates below the mammils 

17 Poly protvdont, a marsupial liavmg an incisor formula of more 

than ^ 

1<S Prolodimt, a stage met with in fossil mammal-, which is an 
ulvanee on tin Inplodont tooth m th it two sm ill cusps arc added 
to the mam cone 

i«> ^iiodont, i back tooth tida}>led to cutting is m many of the 
Carniv ora 

20 '^lUnodont, i mol 11 tooth vsith crescentic ridges on its gnnd- 
ing surf HI is m most riimin mis 

21 Ihicodojity L tooth imbeiicltd in a ocket or alveolus, as m 
m imin ils 

-.2 I ) K onodonty i fossil st igi m ailvame of the protodont 
rin le an Ihioe ^ ill-mo] td coins in an inteio-jiosteiior line 

23 Pi ittduicu'u) y at) -.il St ige succeiding Uk liiconoilont The 
in iin com is i \ti rn il in the lowir tilth mil mti rn il m the upper 
\ veiy commem feirm of biek tooth m loss'! lorns and one vihich 
gi\ ts its n line to the trilubcreulir tlKoiy (b (j P) 

TEETOTALISM, the practice of total abstinence from all 
mtoxieating hquors, henee ihit form of the temperance move- 
ment of which the basis is the ‘ pledge ” to abstiin from all 
mtoxuating lujuors (see li vphKANcj) Ibere seems no doubt 
that the word, wh itcver its ai lual origin, is a strengthened form 
of “ total,” probably influenced by “ teetotum ” (ij v) Ac- 
cording to the Ctntury Did/onarVj the seiritirv of a New York 
tempeiancc society introduced a tot il abstinence pledge among 
Its members, who were thus divided into those v ho had taken 
the old pledge, the O P ’s, to absl im from spirituous liquors, 
and the 1 ’s, who had taken the new or total pledge Ihe 
English version, tal en from the account by Joseph Livescy 
m the SiauHih Tcctoiali), January 18(17, Richard 

Turner, a Preston artisin and popular temperance speaker, 
declared at a meeting about 1833, that “ nothing but tee-tee- 
tot il would do” Ihis repiUtion of the mitiil letter does not 
appear to hive been due to his stammering but to have been 
a mere emphasis on the word The expression seems to have 
obtained instant recognition and popuhntv Both versions 
are appircntlv authentic, and there seems no reason to suppose 
that Ihcv ire not independent 

TEETOTUM, a foim of lop, used in various games of chance , 
the body is of polvgonal shape, marked with letteis oi numbers, 
which decide the result of the game, according to the side which 
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remains uppermost on the fall of the top after spinning Strutt, 
who was born in 1749, mentions {Sports and PaUutm) the 
teetotum as used in games when he was a boy It seems that 
in its earliest form the body was square, marked on the four 
Sides by the letters A (Lat aufer^ t ike up or away), indicating 
thit the pk>er tikes one from the pool, D (Lat depone, put 
down), when a fine has to be paid,N (I>at 7 ti}iily nothing), and 
r (Lat totnm), when the whole pool is taken Other accounts 
give such letters as P N D {dirntdiunty half), or H and I or 
other ( ombinations of letters 

TEGEA, an ancient Greek cit> of Arcadia, situated on a 
pliteau whuh is enclosed by Mts Parthenium and Maenalus 
on 1^ and W , and by two transverse ranges which separate 
It from the plateau of Orchominus and the Eurotas valliy 
respectncly The Fegcan territor> occupied the southern 
part of this space , the northern half, sunden d by projecting 
spurs from the pirallel ranges, belonged to Mantineia The 
entire plain wis well adapted for pisturage and corn-growing, 
but was liible to floods owing to the lack of free outlets for its 
watcr-eourscs Hence the ngulition of the zerelhra or sub- 
terranean conduits which dr lined away the overflow southward 
was a matter of vital importance both to Tegea and to Mantineia, 
and a cause of frequent quarrels P} its vicinit} to the water- 
sheds of the Furotas and Alpheus, and its command over the 
mam roads from Laconia to Argos anil the Isthmus, legea like- 
wise was brought into conflict with Sparta 

Tcgea was one of the most ancient cities of Peloponnesus , 
tridition ascribed its eoncentr ition {i>ynoecism) out of eight 
or nine pnmiti\e cantons to a mvthiial king Aleus From the 
fact that several Cretan townships passed for colonies of legea, 
It mav be inferred that this iit) had oversea connexions in pre- 
histoni ela>s I he prominence whuh legend assigns to its 
king Echemus in opposing the Heraelid invasion shows that it 
was one of the chief Peloponnesian communities in the pre- 
Dori in epoih For several centurus legea served as a bulwark 
of Arcadia against the expanding power of Spaita, though 
ultimately sulidued about 550 uc it w is allowed to retain 
Its independence and its Arcadi in nitionahtv During the 
Persian invasion the legeans displa>ed a rc*idiness unusual 
among Peloponnesian cities , in the battle of Plataea thev 
were the first to enter the enemy’s exmp A few years later 
they headed an Arcadian and Argivc league against Sparta, 
but bv the loss of two pitched battles (Tcgea and Dipaea) were 
induced to resume their former lovalty (about 4fi<^-lfi7) In 423 
they broke out into open war with the Mantmeians, and when 
the latter rebelled against Sp irta and allied themselves with 
Argos and Athens, the legeans stood firmly hv Sparta’s side in 
the decisive battle of Alantineia (4i8)the ir troops had a largesharc 
in the overthrow of the coalition During the early 4th century 
before Christ Tegea continued to support SparU against the 
Alantineians and other malcontents After the battle of Lcuetra 
the philo-I>aconian party was expelled with Mantincian help 
iegea henceforth took an active part in the revival of the 
Arcadian Le igue and the prosecution of the wir in alliance with 
Thebes against Sparta (371-362), and the ultimate defection 
of Mantineid confirmed it in its federalist tendencies The 
foundation of the new federal capital Megalopolis threw Tegea 
somewhat into the shade It showed itself hostile to the 
Macedonians, and in 266 joined the Fhrcmonidean League 
against Antigonus Gonatas To the incorporation of Mantineia 
into the Achaean League (233) legea replied by allying itself 
with the Aetolians, who in turn made it ovir to Cleomcnes IIT 
of Sparta (228) From the latter it was transferred by Anti- 
gonus Doson to the Achaean League (222) , in 218 it was again 
occupied by the Spartans but rec onqui red m 207 by the Achaean 
general Phik:)pocmen In Augustus’ time legea was the only 
important town of Arcadia, but its history throughout the 
Roman and Byzantmc periods is obscure , it ceased to exist 
as a Greek city after the Gothic invasion of 39 s During the 
Frankish cx^cupation its place was tiken ly the fortress of 
Nikli At the time of the Turkish conquest (1458) Nikli had 
been superseded by a fair-sized town called Mouchli, whicii 111 


turn disappeared when the new city of Iripohtsa was founded 
about 3 m N W 1 he site is now occupied by the small 
village of Piali 

Authorities — S trabo pp jjy, 388, Pausanias viii 44-40, 
5^-54, Hcnidotus 1 05 It , ^55, /o , Thucydides v ^27^, 

\tnonhon, Hcllcnua, vi , vii , Polybius 11 4O, 34 tt , v 17, xi 18 , 
W M Leake, Iraiuls in the Morca (London, 1830), 1 pp 88-100, 
11 328-^34 , T Cnrtius, Peloponncsos (Gotha, 1851), 1 pp 247- 
264, W Lonng in Journal of Hellenic SiudieSy xix (i8(>o) jip 
25-89 SchwtdUr, De Rebus lL^catiLi<i (Leipzig, 1886) laTo/iid 
Te7^a5 i/ird rof Tf7eaTi/<oO ii'voecr/ioi^ (Alluns, i8c;b) , for coins 

B V Hta<l, JItstoria Numorum (Oxford, ihhyh pp ^50-351 , 
and art Numismaiks, scition OntA, § Arcadia^ 

(M O P C) 

Archaeology — I he temple of Athena Alea at legea is dtsi rihed 
by Pausanias as excelling all others in the Pclojionni -,e both 
in size and m beauty of constuietion Ihe origin il tinijile 
was said to have been built by Akus, the loundtr ol the city , 
It was superseded by a larger one whuh was distroyid bv file 
in 395 B c The rebuilding was entrusted to Scoj as, the great 
sculptor, and it is prob ibk that he not only iictcd as .luhitci t, 
but also provided the sculptural groups which ornimenUd the 
pediments 1 ike the temple at Phig ilia, it comhiiud the forms 
of all three orders- Done, Ionic and Corinthian Pausaniis 
asserts that the outer order was Junie , but excavations have 
proved toat it was Done Ihe pedimcntal groups ol the temple 
represented at the iicmt the hunt ol the Calvdonian boar, .ind, 
at the l)a(k the bittle of Achilles and Tclcphiis Both subjects 
were intimately associated with the temple, for Atalanta had 
dedicated 111 il the laic and tusks ot the hoar, which had been 
awarded to her as the first to wound it, and Telcphus was 
the son ol Ilciaclcs and the jiriestiss Augt Ivvo heads of 
heroes and that of the boar were iound be lure 1880 , later 
cxiav ition, m 1883, showed the plan of the temple which 
hid six columns at fiont and back, and Ihirleen at the sides 
In i()oo the French sc hool at Athens recovered more fiagmcnts 
of sculpture, including a ht.id ot Heracles and the tor.o and 
pos-^ibly the head ol Atalanta, these last tw'o of Paiian niaible 
Ihc other heads arc badly damiged owing to the fact that the 
white marlile Irom Dolian i, of which they irc m ide , does not 
resist damp But they still show m the intcnsit} of then 
expression the power of expressing passion lor which Scopas 
was famou^ bevond all other ancient sculptois See CjRIEK 
Art, lig 63 

Set (, Ircu, MHthiil (f deut'^di fnst Athene vi 1881 W 
Dorpldfl, ibnl , viii 1883 (t Mendel, Bulletin de conisf>Oh(lan( i 
hcllenique, \\v 1901 Pausanias \ 111 17 (L Gr) 

TEGERNSEE, a lake of Germany, m the province of Upper 
Bavaria, situated in a beautiful mountain country, 2^82 ft 
above the se 1, "4 in S from Munich by rail to Cimund, a 
village with I st ition on the north shore The lake is 4 m 
long, averages il m broad, and is about 235 ft deep Its 
watcis discharge through the Mangfall into the inn Ihe 
southcin part is environed by high and well-wooded hills, 
while on the northern side, where it deboutlics on the pi iin, 
the banks are flat and less attractive Prospeious vilkigcs .md 
Iiandsomc villas stud its shorts, and it is one ol the most fre- 
c[utntc(l summer resorts in the vieinitv of Munich 

The village of Tegernsee {pop 17^2 in 1903), on the cast 
bank, his a parish church dating from the 13th eentur), a 
ducal castle which was formerly a Jknedietinc monastery, 
and a hospital, founded in connexion with the large ophthalmic 
practice of the late Duke Charles Ihcodorc of Bivaria 

S(c Frcybcrg, Aclteste GesihichU t^on 1 egernsee (Munich, 1822), 
Hack, Tegern’iee (Munich, 1888) , Breu, Dir Tegein^ce, limnologischt 
S*udie (Munich, iyot») 

TEGETTHOFF, WILHELM VOK, Baron (1827-1871), 
Austrian admiral, son of Lieutenant-Colonel Karl von legett- 
hoff, was born at Marburg, in Stvria, on the 23rd of December 
1827 After passing through the naval college at Venice, he 
first served afloat m 1843, and in 1848 was made an ensign 
In 1849 he was present at the blockade of Venice, resulting 
in its surrender In 1832 he was promoted to be a lieutenant, 
and during the Crimean war was employed uii a sort of police 
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duty at the Sulina mouth of the Danube, which brought him 
to the favourable notK c of the Archduke Maximilian, who m 
1854 had been appointed head of the navv with the bt}le of 
rear-admiral After somf time m a senii-ollicial scientific 
expedition in Egypt, Aribia, and the Red Sea down to the 
island of Socotra, legcttholt was promoted to the rank of 
captain of the third class, and m 1858 he commanded the 
corvette “ Erzherzog l^icdrieh ” on the coast of Morocco, 
then in a very disturbed state Ihe corvette returned to 
Irieste on the imminence of the war with Prance , but during 
18^)9 the Prcnch fleet commanded th( Adriatic in vastly superior 
fone, ig iirist whu h the Austn ins wcic powerless After the 
peace legcttholf made a voyage to Brazil as aide-de-camp to 
Maximilian and in 1860-63 eommindid a large frigate in the 
Levant during the disturbances in Syria, and on the co.ist of 
Greece or in the Piraeus at the time of the Gicck revolution 
Towards the end of 186^ he was sent to the North Sea as com*- 
modon m command ol two frig lies, with which, together with 
three small Prussian gunboats, he fought an ution with the 
Danish squadron, and though without an} decisive success, 
succeeded in raising the blockade of the mouths of the Elbe 
and Wesei ihc Austrian emperor answered TegetthotPs tele- 
graphic despatch by mother jiiomoting him to be rear-admiral, 
and eonfeiring on him the Ordei ot the Iron ( rown In i86t; 
he commanded a small squadron in the Meditciranean, and m 
the war ol r8()() w is placed in eommind of the whole clfectuc 
force of the Austn in navy With all his eflorts, howoMi, 
this was maikeclh inkrior to the ft dian force opposed to it 
and when the two fleets met off Lissa on the 20th of |uh, the 
dc( isive VIC Lor\ ol the Austrians wxs cntiielv due to the personal 
sujieuonty ot Icgttdiolf ind the oflieero whom he in grca< 
measure had trained In nunibers, m shiyis, and in armament 
the It linns were much the moie poweilul, but thc} had neither 
a capable ( hiel nor clficicnt olheers legeltholt was immedi- 
ately promoted, by telcgriph, to the r<mk of vice-admiral, and 
among thc many decorations coni erred on him was one from 
his former commander, the unlurUirnlc iximihan, at this 
time emperor of Mc\i o whose buclv was in thc following vc ir 
biought home bv Icgetthoft In M vich i(S68 he was appointed 
held ol the nival section ot 11 k War OlTm and eomnnnder-in- 
chiel ol thc n ivv, which olliees he 1 Mil his dc ith at Vienna, 
aftet i VI rv short illnes on thc 7th ot April 1871 — in the 
words of the >.cmi-oflicial notice — “ zu fruh fui Osteireidi ” 

(JET) 

TEGGIANO (an( I e'lianum, formerly called Diana) a town 
in Campinia, Ttilv, m the provance of Salerno, 4s m Sp of 
that town Pop (1901) 1^095 It is situated 20c)o it above 
sea-level on an isolated eminence abewe thc upper part ol thc 
V lilev of the N< gro (anc FajiaQ^c}), to which it gives ihe name 
of Val di Diano ll represents thc aneient legianum, a muni- 
cipal town of Lucanii, m.ide into a colonv b} Ncio, of which 
the rums can be tiaeeel at the foot of thc hill with an ancient 
Romm budge An O can sepulchral inscription in Greek 
leltcis his been found here (ef W (oisscii in Lpheniin:^ E/n- 
^ralica, 11 ll possesses a castle, scvcial churches of some 

interest, and three conventual biiilchngs In 1497 it was 
suong enough to icsist, undei Antonio Sanscvcrino of Salerno, 
thc sic ^ t undertaken bv PVedcric k of Ar igon (T As ) 

TEGNl^R, ESAIAS (1782-18*6), Swedish waiter was born on 
the T3th of Novembei 1782, at K}ikeiucl in Weimlancl Ills 
fithcr was .1 pastor, and his grandparents on both sides w^ere 
peasants His father, whose name had been psaias Lue issem, 
took the surname of 1 cgnerus -altered b> his fifth son, thc 
poet, to fegner — fiom tlie hamlet of legnaby m Smaland, 
where he was boin In 1792 Tegnerus died In 1799 Esaias 
Tegner, hitherto educated in the eoiintiv, entered the univeisity 
of Lund, where he giadiiated in philosophy m 1802, and eem- 
tinued as tutor until 1810, when he was elected Greek heturcr 
In 1806 he married Anna Maria Gustava Myhrman, to whom 
he had been attached since his caihest youth In 1812 he was 
named professor, and continued to woik as a lecturer in Lund 
until 1824, when he was made bishop of Vexio At Vexio he 


remained until his death, twcnt}-two years later legner’s 
early poems have little incut lie was comparatively slow in 
development His first great success was a clithyrambic war- 
song for thc army of 1808, which stirred every Swedish heart 
In 1811 his pitnoiK potm Sz'ca won thc great pri7c of the 
Swedish Academy, and made him famous In Ih s imc year 
was founded in Stockholm thc Gothic Le igue {(lotislui forbim- 
det), a soil of club of young and pitiiolu men of letter, of 
whom legner quickly became the chui The dub puhhslicd 
a magazine, entitled Idum, in which it printed a great deal 
of cxedhnt poeti}, and ventilated its views, pirtuularly as 
regards the stud} of old led indu lit(r<iture and history 
legner, Gcijcr, Atzchus, and Nicander bee imc thc most famous 
members of the GiAhie League Of the verv numerous poems 
written by legner in the little rocjm at Lund which is now 
shown to visitors as the legne'r museum, the m ijoutv are 
short, and even occasion«il l}ri(s His celebrated io the 

Sun dates from 1817 He completed three poems ol i more 
ambitious chiracter on which his fame chieflv rests Ol these, 
two, the romance of A\tl (1822) incl the ddic itdv-c hue 11 c d idvl 
(d Natlvardsha men (“ I he P^irst Communion,” 1820) translitcd 
bv Longfellow, take a secondary place in comparison with 
legntr’s ni i terpieec, of world-wide fame In 1820 he pub- 
lished in Idiina certain fragments of an epic or evde of epical 
pieces on v\liieh he was then working Fnthjofs saga or the Story 
of Euthiof In 1822 he pubh'-hecl five moie cantos, and in 182^; 
tnc entire poem Before it was completed it was famous 
lhrough(3Ut Europe , thc aged Cioethc took up his pen to 
commend to his countrymen this “ alte, kraftigc, gigantisch- 
birbansche Dichtait,” incl desired Amalie von linhoff to 
trinslite it into German This lomantic paraphr.isc of an 
ancient sagi w is composed in twentv-four c intos, all differing 
in verse form, modelled somewhat, it is onh hiir to sa\, on 
an earlier Danish masterpiece, the Helge cf Ohlcnschlagcr 
Fnthjofs saga is best known of all Swedish productions , it 
IS said to have been translated tvvent}-tvvo times into English, 
twenty times into Germ in, and once at Ic ist into every 
European langage It is far from satisfvmg thc demands of 
more recent antiquaiian research, but it still is allowed to give 
the freshest exisimg impression, in imaginative form of life in 
earlv Srandinivia In later veirs legner begin but left un- 
finished, two important epicil poems, Gerda .ind Krunhruden 
Ihc period of tlie publication of Fnthjofs saga (182c;) was the 
critic ll epoch of his career It mxde him one of the mc)s< 
famous poets in I urope , it transferred him from his studv in 
Lund to thc bunop’s pilacc in \c\io , it marked the first 
breakdown of his health, which had hitherto been excellent, 
and it witnessed a singular moral crisis in the inner history of 
thc poet, about which much his been written, but of which 
little is known legner was at this time p issiematelv in love 
with a ceitain be mtiful Pufihrosvne Film, the wife of a town 
touneillor in Lund, and this unfortunite j assion while it in- 
spired much of his finest poctrv turned tic ports blood to 
gill From this time forw ird thc he irtlcs u ^s c^f woman is 
one of Tegner’s jiriiuipal themes It is i itmirkablc sign of 
the condition ot Sweden at that time that a man not in holv 
oidcrs, and so htllc in pussesaoa of thc religious tempei ament 
IS legner, should be offered and should accept a bishop’s 
c cosier He did not hesitate in accepting it it was a great 
honour, he was pour, and he was anxious to get awav from 
Lund No sooner, however had he begun to studv for his new 
duties than he began to regret the step he had taken It was 
nevertheless ton late to go hiek, and Tegner m ule a respectable 
bishop as long as his health Listed But he became moody and 
melancholy, as carl) as t 8'53 compl lined of ficr} heats in 
his brain, and in 1840, during a visit to Stoc kholm, he suddenly 
became insane He was sent to an asvlum in Schleswag, and 
early in 1841 he was cured, and able to return to Vexio It was 
during his convalescence in Schleswig that he composed Kron- 
brudtn He wrote no more of importance , in 1843 he had a 
stroke of apoplexy, and on the 2nd of November 1846 he died 
m Vexio From 1819 he had been a member of the Swedish 
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Academy, where he was succeeded by his biographer and best 
imitator I^ottiger 

Stc Bottiger, TuKnt^t^ af I ei^ners Lefnad Georg Brandes 
Lsaias legner Thommciiuler, Fankar och J ojen (L (» ) 

TEGUCIGALPA, the ( apital of Honduras and of the depart- 
ment of Itgucigalpi, situated 3200 ft above sea-kvel, on the 
river Choluteca, and at the head of a railway to the port of San 
Lorenzo on bonstca Bay Pop (1005) about Icguci- 

galpa IS the largt st and finest city in the n public ihc m ijority 
of its houses are of one storey, built round a central ( ourt , the 
windows are usually unglazcd but protected liy iron bars which 
project into the narrow (obbk-pa\cd streets The focus of 
Civic life is near the central park, in which stands a bronze 
equestrian statue of P'ruidseo Morazan (1792-1842), the 
Hondunan st itesm in and soldier Fronting the park is a 
domed cathedral, one of the largest and most ornate churches 
m Honduras Other noteworthy buildings are the government 
offices, university, school of industry and art, national printing 
works, and Iiw courts A loftv tcn-irchcd bridge over the 
Choluteca connects the city with its principal suburb, Con- 
cepcion or Comayagucla legucigalpa became capital of 
Honduris, a status it hid previously shared with Comayagua, 
in icS8o During the i8th century the neighbourhood was 
famous for its gold, silver and marble, but in modern times 
the mines and cjuarries have greatly declined in value, and 
farming is the chief lord industry In 1907 legucigalpa was 
0( ( upied by the Nu ar igu m invaders 

TEGULA, the Latin term for the convex covermg tile of a 
roof, as distinguished from the imbrex, the concave tile (see 
In r s) 

TEHERAN (more properly Teiir\n), a province of Persia, 
with capital of the same name (which is also the capital of the 
Persian empire) It pavs a yearly revenue of about £100,000, 
and comprises the districts of Saujbulagh, Shahnir, Feshaviych, 
Shimran, Kasran and Vcrimin The first three, situated 
north-west, west and south of the citv of Teheran, are \cr\ 
fertile, and supply the capital with grain, grapes and melons 
Shimrin, the district north of the city, and on the slopes of the 
Elburz (rising to an elevation of 12,600 ft ) has 63 villages (one, 
Tajrish, the se it of the governor, with a population of over 3000), 
which aic much frequented during the summer months by the 
inhibit mts of the citv seeking relief from the greit he it One 
of the villages, Gulhek or Gulahek, but correctly Kulhek (with 
a guttural K, and rneining a small, reedy mere), situated 800 ft 
above the city of Icheran and 61 m from it, was given in fief to 
the British government bv Tath Ah Shah about 1830 for the 
summer quarters of the British legation Zergendeh, a village 
adjoining Gulhek, is held in a similar manner by tlie Russian 
government, and the Russian legation stivs there during the 
summer Kasran is a hilly district north-c 1st of Teheran, 
with numerous coal mines (inferior coal of the Jurassic period) 
and stre ims abounding with s.dmon trout ihc Veramm 
district, south-east of icheran city, has 123 villages, and sup- 
plies the city and surroundmg districts with whe it, barky and 

rice It IS watered by the Jajrud river, and is considered one 
of the most fertile distiicts of Persia 

TEHERAN, the capital of Persia and of the province of 
the same name 70 m S of the southern shore of the Caspian 
Sea It IS situated on an immense gravel deposit which slopes 
down from the foot of the Elburz mountain (rising to an alti- 
tude of 12,600 ft ) 8 or 9 m N of the city, and extends for 
16 m to near Shah-abdul-Azim, si to S of it Ichtran was 
formerlv a kind of polygon about 4 m in circumference, with 
a mud wall and towers, a drv ditch and six gates, hut in 1869 
Nasr-ud-din Shah decided upcm enlarging the city , the old 
wall and towers were demolished, the ditch was filled up and 
used for building sites, and an enceinte consisting of a ditch 
and 58 unequal bastions according to Vauban’s first system 
was constructed and completed in 1874 I he city then took 
the shape of an irregular octagon, and its cireumference (a line 
through the salient angles of the bastions) measures 19,596 
metres, or 12 18 m The area within the bastions is about 


7I sq m there arc twelve gates, which are closed from two 
hours after sunset to an hour before sunrise According to 
observations taken in i89£; by British offieers in connexion 
with determining the longitude of Madras, the longitude of 
Teheran (pillar at the north-western corner of the British 
legation grounds) is 51° 25' 28" E The latitude of the old 
telegraph olhee, which was situated almost due S, is 315° 41' 
6 83" N , and its elevation 3810 ft The northern gates of 
the city are 282 ft above the southern ones iehcran has 
little to distinguish it in general outward appicaranee from 
other c ities of the country, though in recent years (since the 
above-mentioned extension) many broad and straight streets 
and a number ot buildings of western architecture, shops with 
show windows, electric lamps, eabs, &c , have been introduced 
“ We are in a city whic h was born and nurtured in the p.ast, 
but IS beginning to clothe itsell at a West-End tailor’s ” 
((. urzon) Most of the innovations are to be seen only in the 
northern part of the town where the Europeans and many 
well-to-do natives reside I he ark or citadel, situated nearly 
in the centre of the town, contains the slialTs palace and a 
number ot modern buildings oi respectable appearance, for 
instance the foreign office, the war ofiice, customs, telegraph 
station, arsenal, &c Immediately noith ol the ark arc the 
Maidan lupkhanch (Artillciv Scjuarc), 270 yds by 120, and 
the great Maidan 1 Mashk (Maidan of drill), the military parade 
ground, 550 yds by ^30 South of the ark arc the bazaars, 
the central arcade and caravanserai built c 1850 by the prime 
minister Mirza laki Khan, commonly known as the amir, and 
beyond them, as well as on the cast and west, arc the quarters 
of the, old town, with narrow, crooked and mostly uniiavccl 
and unclean streets Icheran has 61 m of tramwavs (single 
lines) and is connected with Shah-abdul-Azim by a single line 
of railway of onc-metre gauge and m long (the only railway 
in Persia) Water is fucly supplied to the town by me. tins ol 
about thirty underground canals (Kanats), led fiom the slope 
of the northern hills and running 3 to ro m at considerable 
depths below the surface Ihe watci suppl\ would be ample 
for the requirements of the population if it could be regularly 
and equallv distributed , but the supply in the months of 
October ind November is onl> abemt onc-half of that during 
March, anH much water is lost through open ditches and by 
leakage llie distribution therclorc is irregular in winter 
and early spring, when the gardens require very little water 
from the canals, tl e supply is too gnat, and in summer it is 
too little It has been calculated that the mean water supply 
amounts to the enormous quantity oi 921,000 gallons per hour 
all the year round, but that, aftci deducting the quantity 
wasted in distribution, irrigation ol gankns, filling tanks tiiid 

baths watering sticcts, cVi , there remain foity-two gallons per 

head duly during the month 01 April seventeen dining JiiK, 
August ind September, and ten during Octobei and November 
Even the last quantity would suffiee if evenly distributed, but 
as most ol the canals are private propertv and independent 
of government or municipal control the distribution is iineqiinl, 
and It frccjucntly happens that when some parts of the city 
have water in abunc^ance others have hardly any Tcheian 
has manv mosques, all of recent date, the finest being the one 
called Masjed 1 Sijiahsalar, built by Mirza Husain Khan Sipah- 
salar Azam who was prime minister for ten years until 1884 
It IS situated in the new part ol the citv and adjoining it is 
the Raharistan palace, once the residence of Sipahsalar, after- 
wards occupied hv the national assembly Another notable 
mosejue is the Masjed 1 Shah, completed c 1840 There are 
also many colleges and schools, some of them with European 
teachers, including the “ German School ” (1907) with a yearly 
subsidy of £2200 from the shah Befeire Nasr-ud-dm’s first 
voyage to Europe in 1873 only four western states had legations 
and consulates at Teheran now twelve states are represented 
The present population of Teheran is about 280,000, including 
600 Europeans, 4000 Jews, the same number of Armenians, 
200 Zoroastrians, and a garrison of 3000 to 4000 The climate 
IS considered unhealthy, particularly in the summer and early 
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autumn, when typhoid, ague and other fevers are prevalent, 
but something in the way of sanitation has been elfeded and 
there is a distinct improvement Ihe author of the 7 tnai 
el maj'dt^y writing m isq 6, states that eholera frequently 
visitccl the (ity, and, the north being shut olf by high moun- 
tains, the air was hot and evil-smclIing and the water un- 
wholesome, m fact the dim ite was so bad that even the Angel 
of Death ran away from it Ihe mean > early temperature 
calculated from observations taken ior a number of years 
ending 1902 was 626° V , the highest temperature observed 
was iTi°, the lowest 3^^, giving a difference of 108*^ between 
extremes The hottest month is July, with a mean of B*, 2”, 
the coldest [aniiary, with a mean of 34 25"^ The mean annual 
rainfall during a period of 11; years ending 31st December 
1907, was 10 ins 

In the Jehankusha t Juvaim, a Persian history written in 
the T3th century, the name of the town is written Tiran, while 
Other works have the name as it is now written, viz khran 
The latter spelling is due to Arab influence, old Persian names 
being freqiientb Arabieizecl and sometimes becoming unrecog- 
ni/able Iwo villages in the neighbourhood of Tsfah in appear 
IS liran in old doc uments, while in modern revenue accounts 
and lists they are written lehran Ihe Minmt el Huldan, 
a geographical dictionary written in 1224, describes Teheran 
as a village 4 m distant from Rai (Rhages) Pietro della 
Valle, who passed a night (June 6-7, rbiS) at leherin, writes 
“ laheran ” (perhaps thinking it to be a plural of taher, “ the 
pure ”), and Sir lliomas Herbert, who visited it on the lath of 
June 1627, calls it “ kroan,” and states that it contained 
3000 heiuses built of sun-dried bne ks and hid its water supply 
from a little ri\er which flowed through it in two branches 
Almost the whole of the eit\ was destroved b\ the Afghans m 
1723, ind lehcran did not regiin an\ importance until the 
(lose of the century when Agha Mahommed Khan, the founder 
of the ka)ar chnisty, made it his e ipital and residence Dr 
Olivier, who visited Iclieran in 1796, sa\s, In spite of Agha 
Mohammed Kh in’s efforts to induce people to settle and mer- 
(Jiants and m imifae tureis to estihlish themselves there, the 
population of Teheran does not amount to 15,000 souls ineluel- 
ing a garnsem of 3000 ( \ H S ) 

TEHRI, a native state in Northern India, in politiral sub- 
ordin ition to the United Provinces area, 4200 sq m , pofiu- 
lation (1901) 268,88c; , estimated revenue, {28,000 It lies 
entirely amid the Himaliyas ront lining ranges from 20,000 
to 23,000 ft above sea"lc\tl, and also the sourees of both the 
Ganges and the Jumna with the places of pilgrimage assoc 1 ited 
with them Ihe forests, which hive been leased to the P>ritish 
gejvernrnent, are veiy valuable, yielding several kinds of pine, 
oik and cedar Ihe crops ire nee, small millels wbe it, 
potxtocs end a little tea The chief, whose title is rija, is 
descended frenn a Rajput f imily which formerlv ruled over all 
(iirhwal The existing st ite was created bv the Kritish after 
the w ir wath Nepal in 1815 The town of Tehri, on the rivei 
Phagiratbi (is the Ginges is hen e ailed) has a pop (lejoi) of 
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TEHUANTEPEC (from tecuam-tepec—“ the 

town which p;ivcs its mine to the isthmus, gulf and railway, 
stands on the lehuantcpec river about 15 m from its mouth 
and 13 m by ml from Salma Cruz Pop (11^04 estimated) 
10,000 It IS a t}pKal, straggling Indian town, occupying the 
slope of a hill on tlie Pacific side of the divide, with a beautiful 
view of the rivei valley and the distant sierras to the N The 
streets are little more than crooked paths up the hillside, and 
the habitations are for the most part thatched, mud-walkd 
huts Ihe popuUtion of the town and of the surrounding 
district IS composed almost wholly of Indians of the great 
Zapotcca family The iehuanas of lehuantcpec are noted 
for the beauty and graceful e arriage of their women, who are 
reputed to be the finest -looking among the native races of 
Mexico The women are the traders in Tehuantepec and do 
little menial work — a result, apparently, of the influence of 
beautv Ihe local industries include the making of “ cana,” a 
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canc spirit, and the we.aving of cotton fabrics, dyed with the 
juice of a marine shell-fish {Purpura patula) found on the 
neighbouring coast Indigo was formerly grown in the vicinity 
and cochineal gathered for export, but both of these industries 
have dee lined 

TEHUANTEPEC, an isthmus of Mexico lying between the 
Gulfs of Campeche (Campcaehv) and lehuantcpec, with the 
Mexican states of Tabasco and ( hiapas on the L , and Vera 
Cruz and Oaxaca on the W It inelueles that part of Mexico 
lying between the 94th and ()6th meridians of W longitude, or 
the south-eastern parts of Vera C ruz and Oaxaca, with perhaps 
small districts of (hiapas and tabasco It is 125 m across 
at its narrowest part from gulf to gulf, or 120 m to the head of 
Laguna Superior on tiie Pacific coast The Sierra Madre 
breaks down at this point into a broad, pl.itcau-like ridge, 
whose elevation, at the highest point reaehed bv the Tehuan- 
tepec railway (Chivela Pass) is 733 ft Ihe northern side of 
the isthmus is swamp> and densely covered with jungle, which 
has hten a greater obstacle to lailway construction than the 
grades in crossing the sierra I he whole region is hot and 
mvlinal, except the open elevations where the winds from the 
Tae ifie render it e omparatnely cool and healthful Ihe annual 
rainfall on the Atlantic or northern slejpe is t 36 in (Lnock) and 
the maximum temperature about 95'^ in the shade The 
Paeifie slope has a light rainfall and drver elimate 

Sinec the da>s of Cortes, the lehuinteiicc isthmus has been 
considered a favourable route, first for an interoccanic canal, 
ind then for an interoccinic railway' Its proximity to the 
axis of international trade gives it some advantage over the 
Panama route, which is e ounterbalanee d h\ the narrower 
width of the latter When the great cost of a canal across the 
isthmus compelkel engineers and e ijnlalists to give it up as 
iinprae ticahlc James B L ids proposed to eonstnirt a quadruple 
tniek ship-railwav , and the scheme received serious attention 
for some time Then cinie projects for an ordinary railway, 
incl several concessions were grintcd h) the Mexican govern- 
ment for this purpose from 1837 to 1882 In the list-named 
year the Mexican government resolved to undertake the enter- 
prise on Its own aee-ount, inel entered into contracts with a 
prominent Mexie in contiactor for the work In 1888 this 
contract was nse inded, aftei 67 m of road h id been completed 
The next contrart was fruitless through the death of the 
eemtrictor, and the third failed to eomplete the work within 
the sum specified ({2 700000) Ihis was in 1893, and 37 m 
remained to be built A fouith contract resulted in the com- 
pletion of the line from eoast to eoist in 1894 when it w is 
found that the terminal ports wen deficient m fieihties and 
the road loo light for he iv y triflie Ihe governiiant then 
entered into 1 contract with the T ondon firm of contractors 
cjf S Peirson A Son, Ltd who had constnuted the drainige 
works of the valley of ^Icxieo ind the new poit works of Vera 
Ciuz, to rebuild the line incl construct terminal ports at 
( oatzac o ileo^, on the (lulf c o ist, and S dm i ( riiz, on the P infic 
side Ihe work was done fexr account of the Mexican govern- 
ment Work began on the 16th of December 1899, and was 
finished to a point where its fc^rmal opening for traffic was 
pc^ssible m ) iniiary 1907 

I he. railw i\ IS i(i2 m long, with a branch of 18 m between 
liiile cin<l Sin Juan Evangelist i the minimum depth at low 
water in both puits is 3^ ft and an esUnsive system of t]ui>s incl 
railway tracks at both terminils atiords ample iieilities feir the 
LKpe<litious h indhng ot heaN \ cargoes The gentrd olhets, shops, 
hospit il, tVe arc located it Rincon Antonio, at the c ntrance to the 
Chiveli Piss, wlurc th< U mptriture is cool and iRalthful conditions 
prevail \t Santa T ucrccia, locj m from Salma Cruz, connexion 
Is madt with tin \ t n, Cruz and Picihe iiilwa> (a government 
hm), 21^ m to rordo\a and 31 t m to Mexico city 

TEHUELCHE, Chufiche, or IIuiiiiche (“Southern 
People^’) the generic name given bv the whites of Argentina 
to the Indian tribes of Patigonia (q v ) 

TEIGNMOUTH, JOHN SHORE, ist Baron (1751-^834), 
governor-general of India, was born on the 8th of October 1731, 
the son of Thomas Shore, a supercargo m the service of the 
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East Ind’i Company lie was educated at Harrow, and went 
out to India as a writer in the Bengal Civil rvicc in 1769 He 
became a member of the Supreme ( ouncil (1787-89), in which 
capae ity he assisted Jvord ( ornwalhs in introducing many reforms, 
but did not appro\t his pciminint sittlcmcnt of Bengal On 
the retirement of ( ornwalhs, he was ij^pomted governor- 
general (i79^“9‘S), adopting i policy of non-interltrence, but 
deposed \\ i/ir 4h, tor whom he substituted Saadal Ah as 
nawab of Oudh Ills tciin of olfuc was ilso signalized by a 
rniitinx ol the ofTicers of the Inelnr arm}, which lu met with 
concessions He was created i h<irontt in 1792, and Baron 
IcignmoLith in the pccrege of Irclind in i7c)8 On his retire- 
ment from India he wes appointed member eif the boxrd of 
control (1807-28), and wis for m iny \c irs president of the 
British and borcign Bible Societ} He died on the 14th of 
Pebruary 1834 

See Memous of 1 ord Tet^nmoulh, Iw his son (184^) 

TEIGNMOUTH, a seaport and market town in the Ashburton 
p irliamentai \ duision of Dvvonshu, Isnglind, at the mouth 
of the riser leign, on the h nglish ( hannel, IC5 m S b\ E of 
Exeter, b\ the (ireat Western riilw u Pop of urbin ehariet 
(1901)8636 Two parishes East and West leignmouth form 
the town It lies parti} on a p».ninsula between the ri\er inel 
tlie SCI, pirtl\ on the \ oodc d iipl inds which enclose the \ die} 
md use gr idu illv to the high moors beneath He\ tor The Den 
or Dene, fcjrnis i promenade along the se i-front, with i sm ill 
lighthouse and a pier St Michael’s church in East leign- 
mouth w IS rebuilt m 1824 m Decorited st\le, but retains a 
Norman doorw i\ and other ancient peirlions , of St J*lme'^’, 
in West leignmouth, the south porch ind tower are Norman 
[here are a thcohv^ual college for Redemptonsts, ind a Bene - 
dietine convent, dedicated to St Seholastica The entrance to 
the h 11 hour h is been inij loved b\ dredging, inel the two eiuays 
accommodate \ esse Is dr iw mg 13 ft at ne ap tides Pipeclav and 
ehina eli\, fiom Kingsteignton, are shipped lor the Slailord- 
shire potteries, while coal md general goods are imported 
Pilchard, herrings, whiting and niaekerel arc taken, and salmon 
in the leign Milting, biewing and boalbuileling are also 
earned on Fist Feignmouth was formcrlv called leignmouth 
Regi , and Wc ^t ’ ^ ignmouth, I c ignmouth h pisc opi 

leignmoith {rcinemue, Tew^omu) possessed a church of 
St Miiiuicl as carl\ as 1044, when what is now Fast Feign- 
moiith w granted bv Fdw ird the Cemfessor to Leofnc , bishop 
of Exetci , md an allusion to saltcrcrs in the same grant proves 
the existence ol the ^alt industr\ at that date leignmouth 
is not mcntioruel iii the Domesda\ Sur\ey, but in 1276 what 
IS now West Te ignmouth pipe irs as a mesne borough held 
by the dean and chapter of 1 xcter, what is now East Teign- 
mouth continuing with the bi hop, who was accuse cj m that 
}car of holding m his manor a market which should be held 
m the borough Ihe bishop’s manor was alien itcd in 
to Sir Andiew Dudlc\, but West Feignmouth lem lined with 
the dean and ehaptcr until earh m the 19th centur} In the 
middle ages leignmouth w is i flourishing port, able to furnish 
7 ships and 120 manners to the Calais expedition of T347, and 
cLpciiding chicflv on the fishing and salt inclii trie ^ In the 
earh pait of the 17th centurv the town had fallen into dteav , 
but it speecM ICC o\ creel, and in 174’ ccjuld contribute twcnt\ 
vessels to the Ncwloundland shippini'- trade Ihc borough 
x/as never represented in parliament, nor incorporated b} 
ch irtcr The Siturdiv market, which w is held up to the 
T9th century, is mentioned in 1220, and was confirmed by 
lov il charter in together with a fair at Michaelmas 

Tc Ignmouth was burned b' hunch pirates in 1340, and was 
again devast ited by the hreneh on the 26th of June 1690 

S(c VictoHU ( ounty Daonshire TJ i Tiif>nmouth Guide 

and Comp tie Handbook to the 7 own and Wei^hhourhood (Teignmouth, 
1875) 

TEIRESIAS, in Greek legend, a famous Theban seer, son 
of Eueres and Chariclo He was a descendant of Udaeus, one 
of the men who had sprung up from the serpent’s teeth sown 
by Cadmus He was blind from his seventh year, for which 


various causes were alleged Some said that the gods had 
blinded him because he had revealed to men what thev ought 
not to know Others said that Athena (or Artemis) blinded 
him because he had seen her naked in the bath , when his 
mother pra}cal Athena to restore his sight, the goddess, being 
unable to do so, puigcd his cars so th it he could understand 
the speech of birds, and gave him i staff wherewith to guide 
his steps (Apollodoius 111 6) According to Sostratus, author 
of an elegiac poem calkd Ittnstais, he was originallv a girl, 
but had bcc n c hanged into a boy bv Aj)ollo at the age of seven , 
alter undergoing sc ural more transfoimations from c'lie sex to 
the other, she (lOi the final sex w is feminine) wa^ turned into 
a mouse and her lover Araehnus into a w eased (Eustathius on 
Odyssey, p 166^5) leircsiis’ giavc was at the 1 ilphusian 
spring , but there was a cenotaph of him at Ihebes, and also 
in later times his obscivatoiv or place for watching for 
omens from birds, was iiointed out (Pausanias ix 16 , 
Sophocles, qc^o) He had an orae Ic at Oichomenus, 

but during a pl iguc it bee ime silent and remained so in 
Plutarch’s time {Dt Defectu (hi iidorunt, 44) Ac c 01 cling to 
Homer (Dc/ x 492, \i c;o), leiresias was the on!\ pci son in 
the world of the dead whom Pioscrpine allowed to letiin his 
memory ancl intellect unimpaired, and Cnee sends (Idysseus to 
consult him eonecining his return home He figured in the 
great paintings bv Polvgnotus in the^ I esehe at Deljihi 

TEISSERENC DE BORT, PIERRE EDMOND (1811-1892), 
Prench writer and politician, was born at Chiteauroux on the 
17th of September 1814, and entered the civil service iftei the 
completion of his edueation at the Peole Polvtre hn'.iiic He 
was a railwav e^pert, becoming secretary-general of the Rail 
wa} Comin^sion estiblishcd m t 8|2, government commissioner 
to the authorized railwtiy companies, administrator ol the 
I Vons-Alcditf rnnean riilwa}, and comrnissionei to ex urunc 
loreign rajlvva}s In 1846 he w.is utuincd to the ( hanihcr 
of Deputies foi Hermit, but the ic v oliitioii of 1818 die)\e him 
into private lile, from which he only erneigcd alter the down- 
fall of the Empire, when in Pcbiuii} 1871 he was returned 
to the National Asscmblv He supported the government of 
Fillers and Vvas minister ol agne iillure and commerce in 1872-7'^ 
He sat in the Left Centre, and steadily supported re])i]l he an 
principles "^^e^ entered the Senate in 1876, and was nunistei 
of agriculture in the Dufaure-1 leaid cabinet of that }car, 
retaining his portlolio in the Jules Simon ministrv whieh fell 
on the ihth of May 1877 In 1878, when he joined the nev/ 
Dufauic cabinet, he opened the Pans exhibition ol agricultuic 
aad manulactures the original suggestion oi which had been 
made b\ hnn during his 1876 ministry In 1879 he was sent 
as ambassador to Vienna, whence he was next year ree ailed 
on the score of health Two years 1 itci he rc-cntcicd the 
Senate, where he did good service to the cau^c of “ Republican 
Delence” during the Boulangist igitation ITc died in Pans 
on the 29th of )uly 1892 His woiks consist of discussions of 
railway polic> Irom the technical ancl economic side 

TELAlVlOisES (Gr -cAa/aoi/, suppoiter, from to liear), 

in architecture the term used bv the Romms as equivalent 
to Atlantcj (the Greek term) for male figures employed to 
e irry architraves and corniees Ihe best-known examples are 
those in the tcpidanum of fhe baths of Pompeii which consist 
of small Figures in teiia-eotta, 2 ft high, plieecl between niches 
and carrying a e ormee 

TELANG, KASHINATH TRIMBAK (18^0-1893), Indian 
judge and oriental scholar, was born at Bombay^ on the 'totb 
of August 1850 B\ profession an advocate of the liigh court 
he also took a vigorous shaic m litoraiy, social miin.iipd 
and political work, as well as in the ihairs of the iinivcisilv 
of Bombay, over which he presided as vk e c hanecllor from 
1892 till his death At the age of five 1 clang was sent to the 
Amanhaud Wadi vernacular school, and in i8c;9 emtered the 
high school in Bombay which bears the name of Mountstuart 
Elphinstone Here he came under the influence of Narayan 
Mahadev Purmanand, a teacher of fine intellect and force of 
character, afterwards one of "1 clang’s most intimate friends 
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From this school he passed to the Flphmstone College, of which 
III bee ame a fellow, and after taking the degree of M A and 
LL B , decided to follow the example of Bal Mangesh Wagle, 
the first Indian admitted by the judges to practise on the original 
side of the high court, a position more like the status of a 
barrister than a vakil or pleader He passed the examination 
and was enrolled in 1872 liis learning and other gills soon 
brought him an extensive practice He had complete com- 
mand of the Hnglish language ind his intimacy with Sanskrit 
enabled him to study and cjuoU the Hindu law-books with an 
ca>e not readily attained hy European eouiiocl lelang, finding 
hi career assured, dtclmcd an olfer of oIIk i.il cmplovmcnt 
But in 1889 he accepted a seat on the high court bench, where 
his judgments au recognized as authoritative, especialh on 
the Hindu law He was syndic of the university from 1881, 
and vicc-ch<in(cllor fiom 1892 till his death In that )car 
.ilso he wis elected president of the local branc n of the ]<o)al 
Asiatic Society Ihcsc two ofliccs h,id never been held by a 
native of fndia before Ihe decoration of ( I E conferred 
on him m 1882 w<is a recognition of his seniccs as a member 
of a mixed rommissicm appointed by the government to deal 
with the ediK itional s)stcm of the whole ol India He was 
nominated to the lo( al Icgisl lot council m t88j, but deelmcd 
a similar position on the vu ( ro\ ’s council Along with P M 
Mctha, he was the originator ul the Bomb ly Jhcsi(kne) Assori i- 
tion When i student he h id w^ejn the Bhugw u. das scholai ship 
111 Sanskrit, and in this langu ige his later studies were profound 
His tianslition ol the into iMied sh prose ind ver^e 

is a standard work , and he eiitKi/c^d Professor Weber’s Inpo- 
thcsis that the story ol the Ran (n ana was influenced by the 

Hejmeiic cpies While devested to the sacred classics of the 

Hindus, lei ing did not neglect Ins own vcrnarukii, ^Mahntli 
literature being cnrielkd bv his transhtion of Lessing’s hathan 
the Wise, and an csm\ on Social Lompromise He died at 
Bombay on the ist of Sciitcmbcr i8ej3 
TELAV, d town of Russian li inseaueasii, in the government 
of Fiflis, 03 m N E ol the town of liflis, on the r ver Alazin 
and at an iltitudc of 2^20 ft Pop (1897) 11,810, ehieflv 
v'^imenians (ejooo) aid (jcoigians (2000) ielav is a very old 
towm, founcled in 893, and until 1797 it was the capital ol 

Jxalvheti i, and Ins ruins of old forts In the ncighboiiihood 

au the Ikaltoi mon istei \ (hlh eentiu v), the Shuantv monastery 
(i6th century), and the otiginalh loth eentuiv Akiverdi church, 
visited hy^ 111 inv pilgrims ^Vlne is exported 

TELEGONY ((ir r/'/Ar, far, and 7<hos, off,prmg), the name 
now given to the hypothesis that offspring sometimes inherit 
ehaiaeters from a previous mate of their dam Until recent 
veais the supposed mhcritanee of eharaeters acquired bv i dim 
from one or moie of her former mates was usudly^ de ignated 
bv breeders “throwing back”, by phy^siologists, “infection 
of the germ,” or sim[ ly ‘ infection” The doctime of “in- 
fection,” like the somewhat allied doctiinc of “maternal 
impressions,” seems to be alike ancient ind widesjircad 
Evidence of the antiquitv of the belief m “ m itcin d impressions ” 
w'c have in Jacob placing peeled tods beuuc UdianR eattle lo 
indiK e them to bung foi th “ rmg-str ike d sptx kled and spotte d ” 
oIRpring , evidence of the antiquity of the “ infection ” doe tune 
wc hive, iccording to some writers, in the piae tice amongst 
the Israelites of recjuiring the childless widow to marry her 
deceased husliaiurs brothel, that he might “raise up seed to 
his brother ” Whatever may have been the views of stock- 
owners in the remote past, it is certain tint dining the middle 
iges the belie 1 in “ infection ” was common amongst breedcis, 
and that during the last two centuries it met with the generd 
approval of naturalists, English breeders being espceiillv 
satisfied of the fact that the offspring frequently inherited 
some of then ehiractcrs from a former mite of th-^ dam, while 
both Engluh and ( ontinent il n ituialists (apparentlv'’ without 
putting the assertions of breeders to the test of experiment) 
accounted for the “ thi owing back” b) saying the germ relE 
of the darn had been directly or indirectly “ infected ” by a 
lornur mate It is noteworthy that L Agassiz, C Darwin, 
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W B Carpenter, and Ct J Romanes were all more or less firm 
believers in the doctrine of infection, and that a few ye*irs ago, 
with the exception of Prolessor A Wtismann, all the leading 
biologists had either subse nbed to the telegony doctrine or 
admitted that “infection of the germ” was well within the 
bounds of possibilities Even Professor W eismann did not 
deny the possibility of the offspring throwing back to a previous 
mate Ihe widespread belief, he admitted, ‘ mav be jusiiliable 
and founded on fact, ’ but he was careful to add that “ only the 
confirmation of the tradition by inethodieal mvcstigat’on, m 
this ease by experiment, could raise telegony to the rank of a 
fart ” In assuming this attitude Professor W cismann de- 
cidedly dillercd from Herbert Spenicr, who some years ago 
mentioned that he had evidence “ enough to prove the fact of 
a previoiu sire asserting his influence on a subsequent progeny ” 
Ihc importance of determining whether there is such a thing 
as telcgonv is suflieicntly evident If 1 mare or other female 
animal is liable to be “ infected ’ bv hei first or by suiisequent 
mates, telegony will rank as a cause of vaiiation, and breeders 
will be jLi .tificd in b< lieving (i) that pure-bieel females arc liable 
to be “ corrupted ” when mitul with sires of a different breed , 
ind (2) tint infeiior or cross-bred femiles^ if first mated with i 
high-class sirt, will theieafter produee siipeiior offspring, how- 
(ver inferior or eioss-brul her subsujuent mates Jf, on the 
othei hind, “infection of the guru” is impossible, tiiegonv 
will not (ount as a f iclor in \ iriation, ,md bnidtm will no 
longer be cither justified m rigarding maies and olhei finiale 
animds as liiblc to be “ cornipted ” bv ill-assoitcd unions, 
or benefited hy lust having offspring to a high-ckiss, or it may 
hi more vigoreais, mate 1 hough, aeeording to breeders, 
evidence of telegony has been found in mails all the dilicrent 
kinds of doinestu m immals and birds, most sins'? has been liid 
on instances of “ inki lion ” in the horse and uog families 
Tde^ony in ihe Uor}>( Faniih — Bcichii it the end of the 17th 
century pointed out that “ wlun a mare has had a mule by an 
ass and afterwards a foil bv a horsi , there are evident marks 
on the foil of the mother hiving n tamed some idc is of her 
former paramour, the ass ’ lhat maics used m mule breeding 
are liable to be infeeled is still widely believed, but irrcfi ig ible 
evidenee of the influenec of the ass persisting, as Agassi/ 
assumed, is conspicuous b\ its ibsenee Darwin says, “It is 
worth notice thit iarmers m south Brazil aic convinced 
that mires which have once borne mules when subseciuently 
put to horses arc extnmelv liable to produce colts striped like 
a mule ” {Anvnah and Plants, vol 1 p 436) Baron dt Parana, 
on the other hand, savs, “ I have main relatives and friends 
who hav'c large establishments for tin rearing of mules, whcie 
they obtain from 400 to 1000 mules in a yeai In all these 
est iblishments, after two or three crossings of the mare and ass, 
the breeders cause the mare to be put to i horse , yet a purc-brecl 
foal has never been produced resembling either an ass or a mule ” 
Ihe prevalenee of the belief m telegony at the present day 
IS largely due to a case of supposeel infection reported to the 
Roval Soeictv in 1820 by Lo^d Morton A chestnut mare, 
after h i\ mg a hv brid by a qu igga, prodiu^rd to a black At 'bum 
horse three foals showing a number of stripes— m one mop 
stripes were present than in the quagga hybrid Ihe me>re, 
howev^er, the e'ase so intimatelv associated with the name ol 
Lord Morton is considered, the less convincing is the evidciKe 
It iffoids in livour of “infection” Stripes are fucjucntlv 
seen in high-caste Arab horses and cross-bred colts out ol Arab 
mares sometimes present lar more distinct bars icruss the legs 
and other zebra-likc markings than eharactenzed the subse- 
quent offspring of Lord Morton’s seven-eighths Arabian mart 
In the absence of control experiments there is therefore no 
reason for assuming Lord ^lorton’s chestnut mare would hive 
produced less striped offspring hid she been mated with the 
black Aribian before giving birth to a quagga hvbrid lo 
account fni the stripes on the subsequent foils, it is only 
neeessarv (now that the principles of eross-bri eding are better 
understood) to assume that in the crc»ss-bred chestnut marc 
there lay latent the eharacteristic s of the Kattiawar or other 
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Indian breeds, in which stripes commonly occur Darwin and 
others having regarded Lord Morton’s marc as affording very 
strong evidence in support of the infection hypothesis, it was 
considered some >eirs igo desirable to repeat Lord Morton’s 
experiment as aciuratclv as possilde ihe cpiagga having 
become extinct a number of m ires were put to a ri( hly striped 
Hurchell zebra, and subsequently bred with Arab, thorough- 
bred and cross-bred sires Other mares were used for control 
experiments Thirty mares put to a bun hell zebra produced 
seventeen hybrids, and subsequently twenty pure-bred foals 
Ihe mares usc'd for control experiments prexluced ten pure- 
bred fejals Unlike Lord Morton’s ejuagga h\l)nds, all the 
zebra hybrids were richly, and sometimes very distinctly, 
striped, some of them hwing lar more stripes than their zebra 
p irent Of the subsequent toils, three out of Highland mires 
presented indistinct markings at birth But as equally dis- 
tinct markings occurred on two pure-bred Highland foals out 
of mares which had neyer seen a zebra, it was impossible to 
ascribe the stripes on the foals ])orn after zebra h\brids to 
infection of their respective dams hurthcr, the sulisequcnt 
foals afforded no evidence of infection, cither m the mane, tail, 
hoofs or disposition Of the pure-bred foals, 1 c the foals by 
pure-bred sires out of rnires which had never been mated with 
a zebra, two were striped xt birth and one aee[uircd stripes 
later— tluv were revealed as the fo»il s coat was shed More- 
ovar, while the f iint markings on the toils born altci hybrids 
completely disappeircd with the foals’ coat, the stripes on the 
three purc-bred colts persisted One of the pcrminently 
striped colts, a bay, was out of a black Shetland mare by a 
black Shetland sue, one was by a dun ^lorvvcgiin ponv out of 
a roan-coloured Arab mxre, while the third wis by a Norwegiin 
pony out of .1 h ilf-bred bav Arab m<ire It has been asserted 
by believers m telegony that evideruc of inteetion mav ippe ir 
in the second though not present in the first geiici ition B\ 
wav of testing this assumptum, a ba\ filh , the half-sisteT of a 
riehh striped hybrid WtU) put to a eross bred Ilighlaiul pony, 
ana a Highland mire, while nursing her hvbrid foil, was put 
to I colt tlir hilf-bi other of a hvbiid Tlic result was two 
fillies whi( h in no single point cither suggest a zebra or a zebia 
hvbnd Simil ir results having lieen obt lined with hexrses and 
asses, there is no CSC ipe from the conclusion that the telegonv 
tradition is not (onfirmed by such methodical inycstigations 
as were suggested some years ago by Professor Weismann (sec 
Cossar Ewart, 'J he Pinviiiik ^^xperniunts, i8e;()) 

Telegony in Dogs — Breeders of dogs are, if possible, more 
thoroughly convinced of the fact of telegony than breeders 
of horses Neyerthelcss Sir Everett Mill us, a recognized 
authority, has boldh asserted that after ne irly thirtv years’ 
experience, during which he made all sorts of cxfienments, 
he had never seen a Cxise of telegony Reeent experiments 
support Millais’s conclusion Two of the puiest breeds at the 
present day are the Scottish deerhound and the Dalmatian 
(spotted carnage-dog) A deerhound after having seyen pups 
to a Dalmatian w is put to a dog of her own breed The result 
was five pups, which have grown into hanelsome hounds without 
the remotest suggestion of the preyious Dalmatian mate of 
their dam A similar result was obtained with a deerhound 
first mated with a retriever Many aeeidental eqieriments 
on telegony are made annually with dogs Two such experi- 
ments mav be mentioned A blaek-hrindlcd Scottish terrier 
belonging to a famous breed had first a litter of pups to a 
curly-haired liver-and-white cocker-spaniel The pups were 
spanicl-like in build, and of a brown-and -white eolour Sub- 
sequently this terrier hid pups to a black-brindled terrier 
All the pure-bred pups were typical terriers, and evidence of 
their dam having escaped infc< tion is the fact thit three of 
them proved noted prize-winners 'Ihe subject of the second 
undesigned experiment was a wire-haired fox-terrier In this 
case the first sire was a white Pomeranian, the second a cross- 
bred Irish terrier Having had ample opportunity of being 
corrupted,” the fox-terrier was mated with a prize dog of 
her own strain The result was three pups, all m make and 


markings pure terriers, and one of the three was regarded as 
an unusually good sjiec imen of the breed 

Experiments with eats ribbits, mice, with sheep and cattle, 
with fowls ,ind pigeons like the experiments with horses and 
dogs, fad to afford any evidence that ollsprmg inherit any of 
their characters from previous mates of the dam , i e they 
entirely fail to jirove that a female animal is liable to be so 
influenced In her first mate that, however subsequently mated, 
the offspring will either in structure or disposition give some 
hint of the previous mate In considering telegony it should 
perhaps he mentioned that some breeder^ not only believe the 
dam IS liable t j be “ mlcctcd ” by the sire but also that the 
sire mav acquire some of the eharaetenstics ol his mates 
I his belief seems to be espeeially prevalent amongst breeders 
of cattle, hut how, for example, i long-liorncd Highland bull 
used for crossing with black hornless Galloway cows, could 
subsequently get (lullowav-hkc calves out of puic Highland 
heifcis It is impossible to imagine 

In conclusion, it may be pointed out that it was only" naturil 
for breeders and phv biologists in bygone clays to ae count lor 
some ol their results by the “infection” hy^pothesis Even 
now we know surpnsinglv little about the causes of valuation, 
and not mam veais ago it was frequently asserted that there 
wis no such thing as reversion or throwing back to an ancestor 
But even were the laws of heredity and variation belter under- 
stood, the fad rem tins that wc know little of the origin of the 
inajontv of our domestic anim.ils On the other famd, Irom 
the expeuments of Mendel and others, we now know that cross- 
bred animals and plants may present all the characters of one 
ol their pure -bred parents, and we also know tliat the offspring 
of vvlut are regarded as pnn-bred parents sometimes revart 
to remote it mav be quite different, anecstois Ihe better 
we underst Old the 1 iws of heredity and variation, and the 
more we learn ot the historv of the germ cells, the less need 
will there lie to seek lor explanations from telegony and other 
like docti Lies (J c T) 

telegraph ((ji rfj/Vc, far md ypd<f>€i] , to wiae), the 
name given to in qiparatiis foi the transmission ol mtelligenie e 
to a distance Jd\ mologieallv the woicl implies that the 
messages ire written, hut its earliest use was of appliances 
that depended on visu il signals siuh as the semaphoie e:)r 
optical telegraph of Cliude ( happe Ihe word is still some- 
timers emploved in this sense, as of the ship’s telegraph, bv 
means of which orders arc nice hanu ally transmitted fiom the 
navigating bridge to the engine room but whem used without 
(jualilieation it usually denotes telegraphic apparatus worked 
by electricity, whether the signals that express the words of 
the message arc visual auditory or written 

I and and Submarine 'telegraphy will be eemsidered in B irt I , 
with a section on the commercial aspects In Part II Wireless 
Telegraphy is dealt with 

Part 1 — Land and vSunMARiNL 1 ht^(jRAPhy 

Ht^iorital Sketch Although the history of practical electric 
telegraphy does not date much further back than the middle 
of the ie)th century, the idea of using clcetrieity for telegraphic 
purposes is much older It was suggested again and igain as 
each new discovery in electricity and magnetism seemed to 
render it more feasible Thus the discovery of Stephen Gray 
and of Granville Wheeler that the electrical influence of a 
charged Levden jar may he conveyed to a distance bv means 
of an insulated wire give rise to various proposals of which 
perhaps the earliest was that in an anonymous lette r ^ to the 
Scots Magazine (vol xv p 73, 17 1; 3), m which the use of as 
many insulated conductors as there are letters m the alphabet 
was suggested Each wire was to be used for the transmission 
of one letter only, and the message was to be sent bv charging 
the proper wires in succession, and received bv observing the 

' From c orrtspomkncc foiin<l iinong Sir David Biowsttr’s ])apors 
after his (hath it seems highly probable th \t th( writir of this letter, 
which was signed “CM was Charles Morrison, a surgeon and 0 
native of (xreenock, but at that time resutent m Renfrew 
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movements of small pieces of paper marked with the letters 
of the alphabet and placed under the ends of the wires A 
very interesting modification was also proposed m the same 
letter, viz to attach to the end of each wiic a small light ball 
which when charged would be attracted towards an adjacent 
bell and strike it Some twenty years later O L Le Sage 
proposed a similai method, in which each conductor was to be 
attached to a pith ball electroscope An important advance 
on this was proposed in i7()7 b) Lomond,’ who used only one 
line ot wire and an alphabet of motions Resides these wc 
have m the same period the spark telegraph of Reiser, of Don 
Silv i, and ol Cavallo, the pith ball tckgrxph of Francis Ronalds 
(a model of which is in the collection ot tclc^graph apparatus 
m the Victoria and Albert Museum), and several others 

Next came the discovery of (jalvani and of Volta, and as a 
consequence a Ircsh set ot proposals, in which voltaic electricity 
was to be used Ihc discovery by Nicholson and Carlisle of 
the decomposition of water, and the subsequent lesearches of 
Sir II Davy on the decomposition of the solutions of salts by 
the voltaic curicnt were turned to account in the water volta- 
meter telegraph o*^ Sommering and the modification of it pro- 
posed by Schweigger, and in a similar methcxl proposed by 
loxe, in which a solution of salts was substituted for water 
Ihcn Cline the discovery by G C Romagnosi and by H ( 
Oerbled, of the action of the galvanic current on a magnet 
file application of this to telegraphic purposes was suggested 
by 1 xplaec and taken up by Ampere, and afterwards bv I n- 
boaillet and by beliilling, whose vvoik forms the loundauon 
of nuK h of modern telegraphy F'araday’s discovery of the 
induced current produced by passing a magnet through a 
helix of wire lorming part of a closed ciicuit was laid hold of 
in the telegraph of Gauss and Weber, and this application was 
at the request ot (jiuss taken up by Stcinhcil who brought 
it to considerable perfection Steinheil cominuniealed to the 
Gottingen Ac<iclemv of Sciences in September 1838 an account 
ol Ins tclcgrif)!!, which had been constructed about the middle 
ol the preceding year Ihe cunents were produced b\ a 
magneto-electric machine resembling that ot ( larke Ihe 
re< Living ipparalus eunsislcd ol a multiplier, 111 the centre of 
which wcic pivoted one or two magnetic needles, which either 
mdieatcd the message by the movement of an index or b\ 
striking two bells ol dilferent tone, or recorded it by making 
ink dots on a ribbon ol paper 

Stcinhcil appe irs to ha\c been antic ipated in the matter of 
a recording telegraph bv Morse of Americ^a, wLo in 18^^ con- 
structed a rude woikmg model ol an instrument this within 
a few years wis so perfected that with some modifieaiion in 
detail it has been 1 irgcly used ever since (see below) In 18^6 
(ejoke, to whom the lelexx appears to have been suggested by 
Schilling’s method, invented a telegraph in which an alphabet 
was woikcel out by the single and combined movement ol three 
needles Subsequently, in conjunction with Wheatstone, he 
intioducccl another foim, in which five vcitical index needles, 
('dch worked by a sepaiate multiplier, weie made to point out 
the letters on a dial Two needles (lor some letters, one only) 
were ac ted upon at the same time, and the letter at the point 
of intersection of the direction of the indexes was read This 
telegraph required six wires, and was shortlv afterwards dis- 
placed by the single-needle system, still to a large extent used 
on railway and other less important circuits Ihe single - 
needle instrument is a vertical needle gahanoscope woiked 
by a battery and reversing handle, or two “tapper” keys, 
tile motions to right and left of one end of the index corre- 
sponding to the (lashes and dots of the Morse alphabet lo 
increase the speed of working, two single-necdlc instruments 
were sometimes used (double-needle telegraph) This system 
required two line wires, and, although a remarkably serviceable 
apparatus and in use for many years, is no longer emploved 
Similar instruments to the single and double needle apparatus 
of Cooke and Wheatstone were about the same tunc invented 
by the Rev H High ton and his brother Edward High ton, and 
» See Arthur Young, Fravels in France^ p 3 


were used for a considerable time on some of the railway lints 
in England Another senes of instruments, introduced by 
Cooke and Wheatstone in 1840, and generally known as “ W heat- 
stone’s step-by-step letUr-^howing ” or “ABC instruments,” 
were worked out with great ingenuity^ of detail liy Wheatstone 
in Great Britain and by Breguct and others in Fiance Ihc 
Wheatstone instrument in the lorm devised by blioh is still 
largely used in the British Postal Telegraph Department 
Wheatstone also described and to some extent worked out 
an interesting modification of his step by -step instrument, the 
object ol winch was to produce a leltcr-piinting telegraph 
But It never exime into use, some years later, however, an 
instrument embodying the same prmciple, although differing 
greatly in mechanical detail, was brought into use by Royal 
E House, of Vermont, U S , and was vciv successfully woikcd 
on some of the American telegraph lines till 1860 alter which it 
was gradually displaced 1 )\ other forms Various modifications 
of the instrument are still einploc ed lor stock telegraph pin poses 

C on<slttuiion oj Telegraph Ctrauts — Ihe first requisite for 
elcctro-U legraphie communication between two localities is an 
insulated conductor extending from cme to the other lliis, 
with proper apparatus ior originating electric currents at one 
end and lor discovering the effects produced b\ them at the 
other end, constitutes an clectiic tclcgiaph Fandxi’s term 
“electrode,” literally “a w ly (<>^os) lor elcetricitx to trivel 
along,” might be well appliecl to designate the insulated con- 
ductor dong which the dec trie mes'^engtr is despatched It 
IS, however more rommonh and lamiliarly called “the wire” 
or ‘ the line ” ihe apparatus for generating the electne letion 
at one end is commonly called the tran^nniiing apparatus or 
instruincnty or the sending apparatus or insUunient, or some- 
times simply the transmitter or sendt) The apparatus used 
at the other end of the line to render the (ffeets ol this action 
perceptible to the eye or car, is called the receiving apparatus 
01 instrument 

In the aerial or overground sxstem of 1 ind telegraphs the 
use ot copper wire has become vfr\ general Ihe advantage 
ot the high condue ting power whuh copper possesses oier- 
is of c>iHeiil V due in moist climates (like that of ground 
the I nited Kingdom) since the effect of leakage oyer 
the surtaec of the damp insuUtors is much less notice- 
able when the conducting jxiwcr of the wire is higli than 
when it IS low, espee lallv when the line is a long one Copper 
is not yet universallv emploved price being the governing 
factor in its employment, moreover, the conducting quality 
of the iron used tor telegraphic purposes has of late ycais been 
very greatly improv eel 

In tliL British f’ostal Ithgriph svstem five sizes of iron vsirc arc 
in general list vccighing respcetivch 200, 400 450, boo and 800 lb 
j»cr slatutt mile, and having tkctrical res s ances (at bo" F) of 
2(y 64, 13 32, 11 84, 8 88 and b 66 standard ohms per statute mile 
icspcctivtlv The siZLS of copper wire employed hive weights of 
loo, 150, 200 and 400 lb jnr statute mile, and have electrical 
rcsistantts ( il bo’ F) of 8 7cS^ 5 8 ')S 4301 and 21115 standard 
ohms respe.( live ly Copjicr wire weighing boo and 800 lb jicr 
mile his list) been used to sornt extent The cojipcr is hard 
drawn," and his a brcaKirig strim is high as 2H tons per sq in , 
the test strain required lor the iron wire is about tons Ihe 
particula,r si^ts and descriptions ot wirts used arc dependent upon 
the cliaractcr of the ‘ circuits’ the longer and more import int 
circuits requiring tliL heavier wire 

The lines are carried on poles, at a sufficient height above 
the ground, by means of insulators Ihcse vary in lorm, but 
e.scntiallv they consist of a stem of porcelain, coarse earthen- 
ware glass or other non-eonducting substance protected by 
an overhanging roof or screen The form in general use on 
the British postal lines is the “ Cordcaux screw,” but the 
“Varley double cup’’ is still emploved, especially by the 
railway eompanics 

The. laltii form consists (fig i) of tvso distinct cups (r C) which 
aic moulded and hred separatelv , and afti rwards ctintnted together 
the elouble cup gives great security ag iinst loss of insulation due 
to cracks extending through the insulator, and also gives a high 
surface insulation \n irevn bolt (/>) cemented into the centre of 
the inner cup is used for fixing the insulator lo the pole or bracket 
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This form of insulator is still largely u*'ed and is a very strvut ibk 
pattern, though passessing the difcct that the porctlain cup is not 
removablt from the iron bolt on \n Inch it is mounted The Cordtaiix 
insulator (fig 2) is madt m one piece A coarse screw-thread is 
formed 111 the uppii p irt of th( inner cup, and this serews on to 
the end of the iron bolt by which it is supported Between i 
shoulder, a, in tin iron bolt and a shoulder in the jiorceHin cup, r, 
is placeii in iivharubber ring, which forms a Melding washer ami 
enables tlu cup to be screwed firmly to the bolt, while preventing 
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lourih full size 

the abrasion of the porcHain again t the iron ihe advintagc of 
the arrangement is that the cup can at any time be readily removed 
from the bolt At the termination of i line i large insulator 
(fig 3) mounted on a strong steel bolt having i broad base flange 
IS emploved Connexion is mule into the' othee (or to the under 
grounel s)stcm, as is often the case) from tlie aerial wire by means 
of a copper cemduetor insulated v\ith gutr i percha, \\hich passes 
through a le idm^ in ” cup, v\ herein le lUage is prevented between 
the wire and lli< jiolo Ihe insulators are planteel on creosote el 
oak arms, 2^ m sej and varving in length from 24 tei 48 ms, the 
2 \ and M m unn taking two, inel the 48 m four, insulators The 
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unequal lengths of the 2^ inel 33 in arms are adopted for the pur- 
pose of allowing one wire to fall clear of that beneath it, in the case 
of an insulator breaking or the securing binder giving way Ihe 
poles art ol red fir, creosoted, this method of preservation being 
tlu only one now used for this purpose in the United Kingdom 
The number of poles varies from about 15 to 22 per ni of line 
they art jdanted to a depth of from 2 to j ft m the ground bor 
protectiem from lightning each pole has an ' earth wire running 
from the top, flow n tei the b isc 

Gutta-percha-co\trcd copper wires were formerly largely used 
for the purpose of undciground lints, the topper conduttoi 
Under- weighing 40 lb per statute mill and the gutta-percha 
/rrouad covering *50 Ib (qo lb total) Ihe introdiution of 
pap'^r eablts, t e copper wires insulated with earefullv 
dried paper of a special quality, has practicallv entire ly super- 
seded the use ol wires insulated with gntta-peicha Ihe paper 
rihlcs consist of a number of wires, each enveloped in a loose 
covering of well-dried paper, and loosely laid up together with 


a slight spiral “ lay ” in a bundle, the whole being enclosed in 
a stout lead pipe It is essential that the paper covering be 
loose, so as to ensure that each wire is enclosed in a coating 
not of paper only, but also of air , the wires m fact are really 
insulated Irom each other by the dry air, the louse paper acting 
merely as a separator to prevent them from coming into con- 
tact Ihe great idvantage ot this air insulation is that the 
electrostatic ( apacity of the wires is low (about one-third of that 
which would be obtained with gutta-percha insulation), which 
IS of the utmost importance for high-speed w'orking or for long- 
distance telephonic communication As many as 1200 wires 
are sometimes enclosed in one lead pipe 

Between T ondon and Birmingliam a piper Ctible 116 m long 
and consisting of 72 copper conductors, each weighing 150 lb ptr 
statute mile, was laid m lyoo Ihe eonductois are tndosed m i 
lead pipf, 2j 111 in outside diamettr and I m thick, vvhieli it df is 
endostd m east iron spigot-endi d pipes, 4 in in internal diameter, 
md buried 2 ft bvlow the surface of the roifluay At intcrviJs 
of 2 m test pillars ” arc placed for the purpose of enabling possible 
faults to be accurately loeitcd 1 aeh conductor has i icsistance 
(it 00° F ) ot 5 74 ohms pir statute mile, md an averigi dtetru- 
static capicitv per nnU between adj leent vsires ot o u6 microfarid, 
or betwten wire and ( inh of o i inicrofatafl , the insulation resist 
ance of each wire is about 5000 megohms per mile The iinder- 
giomul system of pajicr eibks has been very laigely extended 
Cables between London, (jlasgow, 1 dmburgh, I ivtii)e:)ol, Leeds, 
Bristol, Fxoter inel e'>lh( r impeirlant towns have lum liid, u i 
eventually tclcgraphu communication between cvtr> iinjiuilant 
town in the Unitt d Kingdom will be rendeied safe from interruption 
caused by gales or snow slot ms 

Ihc one disadvantage of paper cables is the fact that any 
injury to the Iccad covering which allows moisture to penetrate 
causes telegraphic mtcnuption to the wholt ot the enclosed 
wires, when is if the wires arc each individually coated with 
gutta-pen ha, the presence of moisture can only affect those 
wires whose covering is cl(i((tive ihc'rc is no reason fe» 
doubting, however, that, provided the lead covering remains 
intact, the paper insulation k imperishable , this is not the case 
with gutta-percha-covered wires 

In onki to maintain a system of telegraph lines m good 
working (ondition, duly tests are essential In the British 
Postal lelegnph Depirtmcnt all the most important ^ 
wires are tested ev^eiy morning between 7 and 
7 45 A M , li! sei turns of about 200 miles The method adopted 
consists in looping the wires m pairs between two testing ofhees, 
A and B (fig 4) , a current is sent from a battcrv , L, through 
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one coil of a g il /anomi ter, g, through a high resistance, r, 
through one of the wires, t, and thence back irom office B (at 
which the wires are looped), thiough wire 2, through another 
high resistance, through a second coil on the galvanometer, 
g, and tlumce to earth If the looped lines are both in gooel 
condition and free from leakage, the current sent out on line i 
will be exactly equal to the current received back on line 2 , 
and as these currents will have equal but opyiosilc effects on 
the galvanometer needle, no deflection of the latter will be pio- 
duced If, however, thcie is leakage, the current received on 
the galvanometer will be less than the current sent out, and the 
result will be a deflection of the needle proportional to the 
amount of leakage 

The galvanometer bting so ndjiisttd that a cuircnt of definite 
strength through one of the coils gives a definite deflection of tlu 
needle the amount of leakage expressed in terms of the insulation 
resistance of the wires is given by tlu formula 

Total insulation resistance of lexiped lmes=^R(D/e/- J) , 
in which K is the total resistance of the loojud wires, including 
the resistance of the two coils of the gilvanomebr, of the battery, 
end of the two resistance coils r anil r' (insertid for tlu ynitiiosi 
of causing the leakage on the lims to hive i mavmnim effed on 
the galvanometer deflections) In practice the re 1 tances r, 1' ire 
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of 10,000 ohms each Fhe deflection observed on the galvanometer 
when the lines are leaky is while D is the deflection obtained 
through one coil of the galvanometer with all the other resistances 
in circuit, and assuming that no leakage exists on the lines, this 
deflection is calculated from the constant ” of the instrument, 
t e , from the known deflection eflitaincd with a definite cuircnt 
I'or the purpose oi avoiding c ilculatiem, tables are preividtd show- 
ing the values of the total insulation accorelmg to the feirmiila 
correspeuiding to various values ot d If the insulition per mile, 

7 (? , the total insulation multiplied by the mileage of the wire loop, 
is found to be less than 200,000 ohms, the wire is cemsidcrcd to be 
faulty The climatic conditions in the British Islinds are sueh 
that it IS not possible to maintain, in unfavourable w«-ather, a highei 
standard than that n imed, which is the insulation obt lined when 
ill the insulators are m perfect condition and only the normal 
1 ( ikigc, due to moisture, is priscnl 

Thcic arc three kinds of piimiry batteries m general use in 
the British Postal lelegraph Department, vii , the Danicll, 
Batteries bichromate, and the Icrkin(hc I he Danitll 
type consists of a teak trough divided into five cells 
by slate partitions coaled with marine glue Each (cll contains 
a 7 ]nc plate, immerse d m a solution of zinc sulphate, and also a 
porous chambci containing crystals of copper sulphate and a 
(opptr plate Ihe electromotive force of each cell is 1 07 volts 
and the resistance 3 ohms The k idler bichromate batler> 
consists of an outer jar containing 1 solution of bichromate of 
potash and sulphuric and, in which a plite of hard carbon is 
immcrsi d , m the jar there is also a porous pot containing dilute 
sulphurit acid and a snudl quantity (2 oz ) of incrrui), in vvhith 
stands a stout zinc rod ihe electromotive force of each cell 
ts 2 1 ^ volts, and the lesistince 4 olims The Leclanchc is of 
the ordinary type, and each cell has an electromotive force of 
1 64 volts and a resistance of 3 to 5 ohms (acc ording to the size 
of the complete rc 11 , of which the re are three sizes m use) Di> 
cells, / e eel's containing no free liqind, but a chemical paste 
am ils( largely employed, tht) have the uh mtage of gre it 
poi lability 

Prim iry batteries hive, in the r,ise oi all large oflices, been 
displiccd b) accumulators Phe foice of the set of accumu- 
Accuttiu- lalor cells pioMcled 1^ such to gi\e sutlieient pov c r 
lators for the longest cireint to bc worked, tlie shorter 
ciicuits being bi ought up approximateh to a level, as legaids 
resistance, fn the insertion of resistance coils in the ciicait of 
the titinsnulling appiriius of ca( ii shoitci line Aspire set 
of accumiikilois is prcnided for c\er> group of instrument in 
case of the failure of tlie working set For working “ doub'c 
euricnt,” two sets of .ic c umulalors au piovuled, one set to 
sind the poMtue and the other .et the negitne currents , th it 
IS to say, when, tor example, a double eurrent Morse ke\ is 
pressed down it sends sa> , a positive curient trom one set, but 
when It IS allowed to use to its normal position then a ncgitue 
( urrent is tiansmittcd from I'lc sceond set of accumulators It 
IS not possible to work double current fiom one set alone, as 
in this c ase, if one key of a grouD of insti iimenls is up ,ind mother 
IS demn, the Latter)' wcauld be short-ciicuitcd and no current 
would flow to line The size of the accumulators employed 
\ iiies from a cell capable of an output of 8 ampere-hours, to a 
size giving 730 ampere-hours 

Submarine Cables — A submarine cable (figs 5-7), as usually 
manufactured, consists of a core a in the centre of which is \ 
strand of copper wires varying in weight for different ci]>Us 
between 70 and 630 lb to the nautical mile The strinded | 
form was suggested by W Ihomson (Lord Kelvin) at a meeting 
of the Philosophical Society of Cdasgow in 1854, because its 
greater flexibility rendeis it less likely to damage the insulating 
envelope during the manipulation of the cable The central 
conductor is covered with several continuous coatings of gutta- 
percha, the total weight of which vanes between 70 and 650 Ita 
to the mile Iheoreticall) for a given outside diameter of 
core the greatest speed of signalling through a ( ible is obtained 
when the di imeter of the conductor is 606 (tfje) the diameter 
of the core, but this ratio makes the thukne^s of the gutta- 
percha covering msuffie icnt for mechanic il strength Ovarg to 
the high price of gutla-pe reha the tendency, of rta ent a cars, h.is 
been to approximate more closely to the theoretical dimensions, 


I and a thickness of insulating material which formerly would 
have been considered quite insufficient is now very generally 
adopted with complete success Of two transatlantic cables 
laid in i8t;4, the coie of one consisted of 500 lb copper and 
320 lb gutta-percha per mile, and that of the other of 650 lb 
copper and 400 lb gutta-percha , whereas for the similaily 
situated cable laid in 1866 the figures were 300 lb copper and 
400 lb gutta-percha The core is served with a thick coating 
of WTt jule, )arn or hemp (//), torming a soft bed for the 
sheath, and, to secure immunity from the ravages of submarine 
boring animals, e ^ 2 eredo navaliSj it has been found necessary, 
for depths not cxe ceding 300 fathoms, to protect the core with 
a thin layer of brass tape Ihe deep sea portion is sheathed 
with galvanized iron or steel wires (in the latte r e ase offering a 
breaking strain of over 80 tons per sq m , with vin elongation 
of at least 5 pei cent), the separate wires being fir^t covered 
with a firm coating of tape and Chitterton’s compound (a 
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Figs 5-7 — sections ol three t^pcs of Submarme Cables lull 
size Fir 5 — Type oi shore end Fig b — Intcimediate tjpe 
big 7 — Deep bva type 

mixture of gutta-percha, rosin and Stockholm tar) Sometimes 
the wires aic covered with the compound alone and the whole 
cable after being sheathed is finail) covered with tarred tape 
ihe weight of the iron sheath varies gre^itl) ceeordmg to the 
depth of the water, the niturc of the set bottom, the pre- 
valence of currents, and so on kig 3 shows the mtermediaU 
t)pe again sheathed with a heaw «rmour to resist wear in 
the shallow water near short In manv cases a still heavier 
t)pe IS used for the first mile or two from shore, and seven! 
intermediate tvpes arc often introduced, tapering gradualh to 
the thin deep-w itcr tvpe 

The cost of the cable bcfeire laving depends on the dimensions 
of Its core, the gutta-percha, which still forms the onl) trust- 
worthv insulator known, constituting the principal item of the 
expense, for an Atlantic cable of the most approved construc- 
tion the cost mav bc taken at £250 to £300 pci nautical mile 

In manufacturing a cable (fig 8) the copper <=trand is passed 
through a vesstl \ containing meltt cl Chatterton’s compouncl, then 
through the cvlmdcr C, m which a qii intitv of gutta- 
pcrcha, piinfioil by repeated washing m hot water, by factui^ 
mastication and by filtering through wire gauze filters, is 
kept warm bv a stt am-jacket tin w irc is pulled through a coating 

of gutta-jicrch a, the thickness of wfiich is regulated by the die D, 
IS pressed out of the cylinder Iw applving the requisite pressure 

xxvn 17 
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to tnc piston P The newly coated wire is passed through a long | grip the drum 1', round which it passes se-verd times to prevent 
trough 1 , containing cold water, until it is sulhciently cold to allow I slipping On the same shift with P is lived a biakc wheel fuimshod 


it to be safely wound on i bobbin B' This opention eompletcd, 
the wire IS wound f“oin the bobbin b' on to another, and at the 
same time carelully examined for air-holes or other flaw , all of 
which are eliminated ihe coated wire is treated m the same way 
as the copper strand — the die D, or another of the same si/e , being 
placed at the back of the cylinder and a larg r ont substituted at 
the front A second coiting is then laid on and after it passes 
through a similar process of examinaiion a thud eemting is applied, 
and so on until the requisite number is completed ihe finished 
(on changes rapidly in its electric <iualities at hrst, and is generilly 
kept lor a stated interval of time before being subjected to the 
specified tests It is then placed in a tank of water ind kejit at a 
certain fixed temperature, usually 75° F , until it assumes approxi- 
mately a constant electrical state Its conductor and dielectric 



resistance and its electrostatic capacity arc then measured These 
test^ no in some ciscs repealed at another temperature, sav F , 
for the purpose of obtaining at the same time greater cort unty of 
Ihc souniliiess of the core and the late eif variilion of the conduetor 
and dicl< etrie resistances with temperature The subjection of Iho 
core to a hydraulic pressure of four tons to the square inch anel an 
electric pressure of 5000 volts from an alb rnating-curr« nt trans- 
former his been adopted, by one manufacturer at least, to secure 
the detection e)( masked faults which might develop thomselvcs 
ifter submergence Should these tests jirove satisfactory the core 
IS scried with jute y\arn coiled m water-tight tanks, and surrounded 
with salt water The insulation is aga n tested and if no fault is 
discovered the served core is passed through f he shf athmg maelime, 
and the iron sheath and the outer cocenng arc laid on As the 
cable IS sheatlu d it is stored in large water tight tanks and ktpt 
at a nearly uniform temper it ure by means of water 

When the cable is to be laid it is transferred to a cable ship, 
providi d with water-tight tanks similar to those use 1 in the factory 
for storing it The tanks are nearly cylindrical in form 
have a truncited cone fixed in the centre, as shown 
at r, fig 0 The cable is carefully coiled into the tanks in 
horizontal flakes, each of which is begun at the outside of the t ink 


with a powerful brake B by the proper manipulation of which the 
speed ot paying out is ngulatcd the pull on the ciblc being it the 
same time observed by means of D The shaft of P cm be readily 
put in gear with a powerful engine for the purpose of hauling back 
the cable should it be found nceessiry to do so The length jmd 
out and the late of pxyiig out are obt imed approxim itely from the 
number of tin ns mule by the diiim P and its rate of turning This 
is cheeked by the mile m irks tht known pos tion of the joints , 
as thtv pass The speed of the ship can be roughly estimated 
from the speed of the engines, it is more aecuiatily obtaintd 
bv one or othei of tlie various loims of log or it may be measuicd 
by paying out continuously a steel wire over a measuring whicl 
The average spied is obtained very accuriti Iv from solar and stell u 
obsciv itions lor the position of the ship Ihc difference betvccen 
the speed of the ship and the rate of p lying out gives the amount 
of shek Ihc amount of slick vanes m difl< rent Cises between 
^ and 10 per Cciit but some is always allowed, so that the cable may 
easily adapt itsc If to inecjualities of the bottom ind may be mo“e 
readily lifted for rcpirs But the mere piving out of sufficient 
slack IS not a guirintee that the cabk will ilways lit closely nlong 
the botban 01 be fiee fioni spins Whilst it is In mg paid out the 
portion between the siiifiee ot tlie water and the bottom of the sc i 
lies along a strsight line the component of the w tight at right 
angles to its length bting supported by the frictional resist inee to 
sinking in the water If then the speid of the ship be i; lie 
rate of paying out u tht angle of immersion 2 the depth of the 
waLr h the weight per umt Ungth ot the c ible w the puil on tlie 
cable at the surf lee 1’ and A B const ints, we hive — 


and 
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and coiled tow aids the centre The different coils an prevented 
from adhering bv a coating of whitewash, and the end of each 
nautical mile is carefully marktd for future referenet After the 
ciblc has been again subjected to the jnoper electrical tests and 
lound to be m p< rfeet condition the ship is taken to the j)hce 
where the shore end is to be landed A sufficient length of ciblc 
to reach the shore or the cabk -house is paid overboard and coiled 
on a raft or rafts, or on the deck of a steam-kiunch, m order to 
be connected with the shore The end is taken into the testing 
room m the cable house and the conductor cemneeted with the 
testing instruments anel should the clet trical tests continue satis- 
factory the ship IS put on the proper course and steams slowly 
ahead pnying out the ciblc over Ik r stern Ihe cable must not 
be overstnined m the process of submersion and must be paiei 
out at the proper rate to give the rcepnsitc slick Ihis involves 
the intrcxluetion of maehinurv fe^r meisunng ind controlling the 
speed at which it leives the ship and for measuring the pull on the 
cable The cssenti il p irt > of this apparitus are shown m fig o 
The lower end e of the cibk m th^ tank 1 is taken to the testing 
ro3m so that continuous tests for electrical condition can be maek 
Tlie upfier end is passed over a guiding quadrant Q to a set of 
wh'cls or fixeil quadrants 1,2 3 then to the paying out drum P 
from it to the dynamometer 1) and finally to the stern pulley 
ov-r which it passes into the sea The wheels i 2, 3 ire so 
arranged that 2 4. 6 can be raised or lowered so as to give 
the cable less or more bend as it passe-, between them while 
' j *5 are furnished with brakes The whole system provides 
tne means of giving sufficient back-pull to the cable to make it 


where / stands for “ funcium The faelors \f {ii-v cos 1) and 
B; (ti sin i) give the friction il lesistmce to sinking, jxi umt Ungth 
of the nble m the direction of the length and transverst to tlie 
lengtli r< spectivcly ’ IL is evident from equation (i) that tlie 
angli of immersion depends sok ly on the speed of the sliqi hincc 
m laying a cable on an I’-regulii bottom it is of great imjioitanee 
tint the speed should ht sidhciently low This mav be illustrcitcd 
very simjilv as follow suppose a a (fig 10) 10 be tin suifiei of 
the sea b c tht bottom and c c the straight lint madt liv the cible , 
then if a hill 11 which ?s at any part stieper than the inclination 
of tht caole is, passed over the cabk touehc s it at sonic point t 
before it touches the put immediately below t, ind if the Iru tion 
between the nble and the gioiind is sul len iit the e ibk will eithi 1 
break or be It ft in a long span re idy to break at some future time 
It IS import int to observ o th it tlie 1 isk is m no w ly obviated by the 
men asmg slack paid out except in so far as the amount of sliding 
which tilt, stn ngth of the cable is able 
to produce at tin points of contact with 
the groan 1 may be thereby increased 
The speed of the ship must tliercfo'^e be 
o regulited that the angk of immersion 
IS as gieat as the inclination of the 
steepest lope passed over In ordinary 
circumsliiicfs tlic angle of immeision t 
varus between six and nine degiees 

The “slick indicator” of Messis 
Siemens Brothers tS. Co yields a con- 
tiniiouj, indieation and record of the 
actual slack paid out It consists of a 
long screw spmdlc coupled by suitable gearing with the e ibk 
drum, ind thus rotating it the sp» cd of the outgoing cable on 
this scicw works a nut whirh forms the cciTrc of a thin circular 
disk, the edge of winch is jiressed ag imst the siiiface of a light 
circular cone tlie line of contact as the nut moves dong the seicw, 
being jiaiallel to the axis of the latter This cone IS driven by 
gearing from the wire drnin so tbit it ro+^ates at the speed of 
the outgoing wire, the direction of rotation being such as to cause 
the aut to Irivcl towanls the smaller end of the cone If both 
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niit and screw arc rotating at the same speed the position of the 
former will remain fixed , and as the nut is elriven by friction fiom 
the surf lec of the cone tins eejuahty of spee^d will obt im only whe 11 
the proeiuct of the diameter {d) of the cone at that position muUi- 
pliceJ into its speed of rotation {n) equals the product of the 
dian cter {a) of the disk multiplied into the speed of rotation {N) 
of the screw or Nln~dja and thus the ratio of cable paid out to 
that of wire paul out is continuously’^ given by’ a pointer controlled 

1 Sec Sir W Thomson (Lord Kelvin), Mathematical and Physical 
Papets vol up 165 
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by the disk for any difference m speed between nut and screw will 
cause the nut to move along the screw until the diameter of the 
cone IS reiehed which fuliils the above conditions for equality m 
speed In hg 1 1 the edge of the disk serves as the pointer ind the 
seak gives the percentage of slack oi {N-n)/n Ihe \mil bung 
panl out without slack mcasurts the actu<il distance aiul spectl 
over the ground and the engineer in charge is relieved of all inxicty 
in tstimating the depth fiom the scattircd soundings of the pre- 
liminary survey or in calciilitmg the retarding strain required to 
prodiKC the specifu d slack since the brakesman merely has to 
follow the indications of tlie mstiiiment ind icgulate the strain so 
IS to keep the ])omter at the figure req ured — an e isy task seeing 
thit the ritio of speed of wire and cable is not affected by the 
motion of the ship white ver bt the stite of the sea whereas the 



strain will m heavy weather be vaiying 50 per cent or more on 
( leh side of the m in \alii(. ruither the preliminaiv siirvt > 
ovir tlie piopos6d routi necessary fur deciding the length and 
types of cable Ktpiired ein ifloid mtrely an a]ipro\imaf ion to the 
depth m whieh th( e iblc ictuall\ lu s since aceidents of wind aid 
weither or liek of obstrvations 'or detti mining tin position caiist 
deviations often of loiisidei ibk jiiijiort inec fiom tin pro]K)scd 
route Tiom the eoiiliiiuuus records of slack and strain combine 1 
with th( weight eif the cable it is i simjile matter to e ileulale ami 
plot the depths along the whole route of the cable as actuilly laid 
Fig 12, compik d from the actual rccoids obtaim cl during the la\ mg 
of the Cansn-Fiyil section of the Commerei il (able ( ompan> s 
system shows by the full line the actual strain recorded whieh 
secured the even distribution of 8 per cent of slack and bv the 
dotted line the strain that would have been ipplied if the soundings 
taken dining the prelnriirnirv survey had been the onl) souiee 
available although the conditions of sea and weather favoured 
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close 'Klhcrenee to the proposed route The ordinates of the curve 
give the strain m cwts , and the abscissae the distarcc in miles 
me isured from the ( anso end as the striin is proportional to the 
depth 18 cwts corresponding to luoo fathoms th< black line 
represents to in exaggerated scale the contour of the i^ea bed 

Owing to file experience giimd with m my thousands of miles of 
cable in ill depths and under virying conditions of weather and 
„ . . clim'ite the risk ind consequently the cost of laying 

Kepa r ag been greatly 1 educed But the cost of effecting n 

lepaii still n in nns a very uncert im quantity success being de- 
pendent on ([Ulct conditions of sea and weather Ihe modm 

optrandi is briclly as follows I he position of the fracture is 

detei mined by eleeliical tests fiom both ends with more or kss 
accuracy depending on the nature of the fracture but with a 
])robibk eiicr not exceeding i few miles ihe steamer on re idl- 
ing the given position lowers one or perhaps two mirk buoys 
moouiig them by mushroom anchor chain ind rope Using these 
buoys to guide the direction of tow a grapnel a species of ti\e- 
pronged anchor attached to a strong compound rope formed of 
strands of steel and manila is low creel to the bottom and dragged 
at a slow speed as it were ploughing a furrow m the sea bottom m 
a line at right angles to the cable route, until the behaviour of the 
djmamometcr shows that the cable is hooked The ship is then 
stopped, and the cable gradualR hove up tow^ards the surface , 
but m deep water unless it has been caiiglit near a loose end the 
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cable will break on the grapnel before it reaches the surface, as the 
cjitcnary stiain on the b ght will be greater thin it will stand 
Another buo> is put down marking this position hxing at the s ime 
time the actual line of the Cible Giapphng will be recommenced 
so as to hook the cable nc ir enough to the end to illow of its being 
hove to the siirfiee When this has been clone * 11 cUetncal test 
IS applied md if the original fr letuic is between ship and slu'ire the 
heiving in of c ibb will continue until the end comes on board 
Another buoy is then lowered to muk ♦^lus spot, and the cable on 
the other side of the fracture grappled foi bi ought to the suiface 
ind if conimunieation is founcl perfect with the shore, buo>t(l 
with sufficient chain and rope att iched to illow of the cable itself 
reaching the bottom The ship now u turns to the position of 
origin il attack, and by similar operations brings on board the end 
which secures communication with the other shore Ihe gap be 
tween the two ends has now to be closed by splicing on new cable 
and p lying out until tlic buoyed end is reached which is then 
hove up and brought on boanl After the “ fin d splice * os it is 
termca between these ends has been made the bight made fast 
to a slip rope, is lowered overboird the slip rope cut, and the cable 
illowed to sink by its own weight to its resting place on the se 1 bed 
Ihe repair being thus completed the various mark buoys art picked 
up and the ship rctuins to her usuil station 
I The grappling of the cable and raising it to the surface from a 
I depth of 2CX)0 fathoms se 1 loin occupy less than twenty feuir hours 
I and since any extra strain due to the pitching of the vessel must 
j be avoided, it is clear tb it tin state of the ‘■e 1 ind weather is tlv 
prcdomin iting factor m the time nceessirv for effecting the long 
senes of eqierations vihieh m the most favourible circumstances 
ire required for a rep nr In iddition, the intervention of very 
heavy weither ma\ ni ir ill the work aheady accomplishe-d ind 
icquire the whole senes of operations to be undeitaken dt noio 
Vs to cost one transatlantic cable repair cost //s; ex.xj the repair 
of the Aden Bombay cable broken m a depth of 1900 lathoms, 
was effected with the expenditure of 17O miles of new cable ancl 
after a lapse of 251 divs 10^ being spent in actuil vsork which 
for the remainder of tlie lime was interrupted by the monsoon , a 
repair of the 1 1 bon Portheurnovv cable, broken in the Bay of 
Biscay in 2700 fathoms elivenyiars ifter the nblewasliid took 
21^ da^s with an exiicnditure of lex; miles of cable All inter 
ruptions arc not se^ eoslL for in shillowcr waters, with favourible 
conditions of we ilhei, a repaii may be onU a matter of a few hours 
rnd it IS in such waters lli it the majority of breaks occur but still 
i large reserve fund must be laid aside for this purpose As an 
e^rdmirv instance it has been stite el that the cost ol lepaiiing th- 
Direct r iitcel Stages (able up to IQOO from its submergence m 
1874 averaged ;{Sixx) jier aiiuuin ^scarly all the Ciblc companies 
possess then ovn steamers of suffu lent dimensions and sjiccialh 
cquijiped lor miking ordinary reji iirs , but for exceptional cases, 
where a considerable ejn intiU of new cable miy luve to be inserted. 
It may be necessiry to eliartei tlie sci vices of one of the larger 
vessels ovMiecl In a c ible lu inuf icturmg comj) iny at a certain 
sum per d ly which ma\ will n icli /_(x to ;^Fxi I his lleet ol 
cable ships now numbers over fort\ ringing m size from vesseK 
of <>00 tons to 10 (XX) Ions c irr\ mg cipacitv 

ihe life of a cibk is usualh considcnd to continue until it is no 
leng r capiblc of being lilted tor reji iir but in some cases the 
duiation and Irtipieney of interruptions as affeitmg 
public convenience witli the loss ol revenue and cost of 
rtpiirs must together decide the question of either making veiv 
extensive rtntw ils or even abandoning the whole cable llu 
possibility ol repair is allected by so many circumstances due to 
the environment of the eiblc that not even an appioximate term 
of years has yet been uithoritativ civ fixed It is a well aseert lined 
fact that the insulator, gutt i jierelia is when kept under water 
practically imperishable so that it is onlv the origin il strength ol 
the sheitlung wires and the detenoration allowablt in them th it 
have to be consideied (.ables hive freipiently been picked ii]) 
showing ifter minv years of submeigenc* no ippitei ible detenoia 
tion m this lesptet while m other cises ends have been picked up 
which in the course of twelve yt irs hid bet n corroded to neerjlt 
points, the lesult piobably of metalliferous deposits m the locality 
It IS scirctlv possible from the prtlimin irv suivey with soundings 
several miles apait to obtain moie thin a general idea as to the 
IV It ige depth dong the loute while the nature of the constituents 
of the sea bed can only be revelled by a few small specimens bi ought 
up at j^olateil spots though fortiin itely the globigennt ooze which 
covers the bottom at all the greater ocean depths forms an ideal 
bed tor the cable The experience gamed in the t idler days of 
ocean telegraphy from the failure anel abandonnunt of nearly 
SO per cent of the deep-sea cables v\ithin the first twelve years 
placed the probable life of a cable as low as fifteen years but the 
vieeding out of unsei-vice able ty’^pes of construeUou anel the general 
improvenunt in initenals have bv dtgiees extended tint first 
estimate until now the limit may be safelv placed at not less th in 
forty v''eirs In depths beyond the n leli of v\ave motion, and 
apart from suspension xere’iss a submarmt gully whieh will soonei 
or later result in a riiptiKe of the cable the most frecpicnt cause of 
inLcrruption is seismic or other shilting of the ocean bed, while 
in shallewver waters and near the shore the elragging of anchors or 
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fishing tr'i%sls has been mostb rtsponsiMo Since bv tntoi national 
agreement the wilful daniige of d cable has been constituted a 
criminal offence and the cibk companies have avoided crossing 
the fishing banks oi have idopted the wise policy of refiindini 
the value of ancliors lost on th( ir c ibles, the number of sucii 
fractures has grt itiv diiiiimsh' d 


Instruwents for land 'lelegraphv — At small country towns 
or Villages, where the message traffic is light, the Wheatstone 
** A B C” instrument is used In this appiratus eletlnc 
ABC cm rents aic generated b\ turning a handle (plated in 
lastru- front of the mstrument), whu h is geared, in tiu instru- 
ments of the most rt( cut p ittorn, to a Siemens shuttle 
.armature placed between the two arms of a powerful horse- 
shoe permanent magnet When one of a series of kf\s (cadi 
corrtspundiiig to a letter) arranged round a pointer is depiesseel, 
the inot'on ol the pointer, whuh is geared to the shuttle arma- 
ture, IS arrested on coming opposite that part.i ular ket, and 
the tiansmission of the cuiients lu line is stopped, though the 
armature itself can continue to rotate Ihe depression of a 
second kev causes the first ke\ to be raised Ihe currents 
actuate a i itchct-whccl mednnism at the receiving station 
whereb) the hand on a small did is moved on Utter b) letter 
A notice d)lo feature in the modern ABC indi< ator, is well 
as in all modem U'rms of telegi iph instruments, is the adoption 
of “ induced ” magnets in thc' moving portion of the ‘^ppiratus 
A small peimanenl magnet is alw i) s liable to become eh magnet- 
ized, or have its pohiitv reversed 1))^ the action of lightning 
This liabihtv is o\inomc bv miking siieh mov’ihle puts as 
require to be macnetie of soft iron, and magndi/ing them bv 
the inducing letioa of i strong permanent magnet Although 
foimerb in verv extensive cinplov merit, this instrument is 
dropping out of use and the ‘soundtr” (and m many eases 
the telephone) is being used in its place 


SHg!e 

needle 

Instru 

meat 


\t oltiees vvnere the v\ork is lu iv u r than can be dealt vMtli D} 
the A B L apparatus the “Sin,h \ttdii ” in truincni his been 
veiv I-iieeh fnifilovcd il his the adviiit of slight 
lnbilit\ to del mm I'lent incl of uquirnt, vu\ httk 
adpi tnuid A turl\ skilled opt i dot cm sipn il with d 
at th( r de of 20 vnords pet niiiiide The ntm le (in tlu 
niof] ni pnttern) is of soft iron ind la kc pt ni iiLiieli/eel in 
duetivelv b} the vc ion ot two peini inent steel niigneL llu eoiL 
ire wound vMtb Ci p 1 r w in (rov ( red w ith silk) ro mil indiiinctei 
to i lof il rtsi-.tmte of ’(k) olini*' ilu artml euiient nqmred to 

v\ork I'u ins' iiim nt is 3 ^ milhainpt res (c<|uiv lUnt appro'iin tel 
to tlia emreid ^,lve^ by i i) mu 11 c( ll through ohms) but 111 

pracdci a curn ut of 10 inilli impen s is allt wed A simnl l)u 
mipod i i a(Mdioii to i n d)k the i< tiling Ircrri the instiun<id to 
be thietefl b\ sound i-. Siiown in 1 i M ni this iimnjK iiu nt tlu 
leedif St kts ar mist sm 1 11 tubes foi nice 
of tin ]dnc \It)i High a most si 1 vicealilt 
lustiunient md rlunji a r« gard ni un 
tonanee, the ‘ smgk nccelle ’ h is (except 
lor riilwiv tfh rijih ])Uiposes) been 
fjiscardcd m lavoui of tlu ‘sounder 
I0 s( cure the advantage of using oni 
^eneril pilteni of i])])aiatus is far as 
possible and to avoul the notes ity of 
two difterciit t\ pes of iiistrunieiit being 
It '^rnt by the tekgrqihist 

1 he wt 11-know n coot of signals (h 14) 
introduced by Aforsc is still cmploye'd in 
the United States anrl Canatl i md the 
nib rnational eoilc in vogue m 1 uropc 
diiars only slightly from it 

riu instruments iis'^d for I md tele- 
graphs on this s\st( Til aie of two tvp<-S — ‘ sounders’ whuh indi 
cate by sound and ‘iceordtrs ’ wliun record the signals 

Recorders v\i\ 111 d* tads of construelion but all li ivc the same 
object nanielv tc record the intervals (hiring winch the current is 
anpl ed to the hn< In the earlier forn s ol inslrunicnt the record 
w IS made bv ernbossm^ hues on a rdibon of pioer bv meins of a 
s'l irp stv.l« fixed to on( t nd of a lever which earned at the oth< r 
end the armature ol an t h i tiuni ignct llu form of Mors« record* r 
almost univcr illy us* d ni 1 urojae makes the record m 
ink md hence is sometimes cilkd the “ink-writcr” 
this mtthod has the advintagc of distinetness and so J> 
kss ti'ing to the evfs of tin operators Mthough tlu 
“ink-writer” is still in use it is jiriotu dl\ an obsolet( instiumtnt 
and Ins born displucd b\ the “ souiuki ” 

Operators who used the rteorder soon k irntd to read the message 
by the cliek of the armature against its stt^p ami as this left the 
hands and eyes free to write reading by sound was usually 
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preferred I Ini*' when it is not necessary to keep a copy, a much 

simpler insti iiment may be employed and tbe message reael 

bv sound Ihe earliest successful form was Blight’s 

bell ’ souiuler which consisted of two bells of distinct tone or 

pitch, one of which was sounded when the current w is sent m one 
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diuetion anel the otlu r vlun it was icversnl This mstrumen' 
w a*' t ipabK of giving voiv consukrioL spcc<l luit it w is moo 
(onqdieated than tint now in 11 e which consists onl\ of an ( It (tin 
nngTu f witli its aimilure lever aiiangtd to sti p i mist in tiiviI 
or s' n vv in such a wa is to gut 1 distinet md somowhit loud 
sonntl 0(4 -V ami disht ire disMiumislu d bv tlie interval betwroii 
tlu ‘'Ounds of tU instruiunt in pieriseh tbe sime wiv i tlu y 
•re (listin Mi's’u <1 when **e^Tding fioni U( niordtr bv sound 
1 g I 4lio\'s Ihe mod in p itt* i n rf ** mindtr is used Iq the 



Fig 1 1; — Modern “ Sounder ” 

British Post Office The mignet is v\ounil to a resistance of 
40 ohms (or goo ohms when vioiked from accumulators) md the 
instiument is worked v\ith i cuirent of milliamptres (2*; milli- 
imjieres with accumulators) 

Methods of Working land C /zmg/s ~ Ihe arrangement on the 
‘ open eiremt ” system for single cuneni vvoiking is shown w 
fig i() m which L, repirtsmts the lim G a galvanometir 
used simply to slujw lint the eurn nts ire going to hue circuit 
vvlien the me, sage is bring tnnsmitted, K the ti.in - 
milling kc\ B ilu battery I the receiving instrument current 
and E the earth plate Ihe complete circuit is from the gyg^g/jj 
j)lat( h tlnough the instrument I the key K and the 
g ilvaiiosrope i* to the lino I ^ then through the coricsponding 
instrume nts to tlu e arth-plate F at the othe r e nd and back through 
the <arth to the jilite T Ihc earth is always except for some 
sjieci il reason used as a leturn because it offers little lesistanei 
tnd saves the expense and the nsk of fiilurt of the return wire 
Ihe eirth-platc L ought to be buried m moist earth 01 in water 
In to%vns the water and gas pipe systems form excellent earth 



L\ND WORKINCx] 


TELEGRAPH 


plates It will Ik observed that the circuit is not in this case 

actu illv open , the meaning of the expression ‘‘ open tirciiit " is 
no battery to line'’ In normal circumstances the instruments 
at both ends arc ready to receive both ends of the line being to 
caith through the receiving instruments \ signal is sent by de- 
])iessing the key K, aid so chxngmg the contact from a io b and 
^ Y< L putting the battery 

I , , , — ! to li 1C On ciremts 

cQ erS 1 1^1 efS where the tralhc JS small 

r Y ^ it is usual to make one 

wire serve several st i 

5 1 ' ^ K tions At an intermediate 

J- -i ^ or wavside station W i 

a ('J vV “switch" S consisting 

] I [1 y j of three blocks of biass 

II ' ~ 1 '“ hxed to an msuliting 

I e] I I K ( base IS sometimes nstd 

, ^ ^ C 1 (riot in Great Britain) 

Ho ir, —Open Circuit Single- 

current System terminal station of 1, 

by in'^erting plug 3 and of by insciling pi ig 2 or tlr insti uments 
may be cut out of eiriuit by inserting ])liig i In ordmcir> cncum- 
stanets the iiubsagis fiom all stations aic sent through tin whole 
line and thus Die opiritor at any station ma\ fransnnl if the line 
]s flee by manipulating his kes 

ihe connexions for sin dt -eurient working on the “ closed cir- 
cuit " system are slionn in fig 17 It differs from the ODcn circuit 
. in only rcfiuiting one battfiy (although is in the ligure 
oft( n placid at each end) in lii\ing tlu re 
^ Cdving nistruinent bdwe^en tlie line anil the k( y, ind 1 1 

having tlu balteiy continuoush to tlu Inn Tlu bitter\ 
IS kept to the liiu by tlu bir c which sliort circuits tlie K'^ys 
When sign ils arc to be s( lit from either station the operitor turns 
the switch c out of cont ict with the stoyi h and then opciales 

pneistU is in open circuit s< nd 

— — — j'*' t ing fills s\vttm is more t\pen- 

1 1 i sue th-m tlu open eireiiit s\ teni 

(•> (') I (0 as the b itt( ly IS alwa\s it w oik 

I o ] ^ o T but it olleis some idvaiitage s on 

circuits wlic ic tlicrc are a numbi r 
^ ** <^f intcinufhate st itions is tlu 

® * I ® circuit is iiiuler a constant eleetro- 

~ “i.- motive force and his the same 

■y Ire 1 esistd ni e no matter \v Inch st \tion 

I I IS sending or receiving llu 

rn pn imngement at a wiysulc statiem 

* — • is shown , it W \\ hen the circuit 

Fici 17 — Closcil Circuit Single ib long and contains a large 
Cline nt System iiurnbci of stations the sending 

battery is sometimes diyidul 
among tlu m in onlci to give greater uniformity of current along tlu 
line When only one battery is used thi current at the (list iiit end 
iriiy be considi r ibly alh c tt d by the le ik me to eai t h along tlu Imo 
If long ciicuilb were woikecl dircet VMtli cirdm irN in^trununts, 
high bitteiy powii woiiUl be icfjuued 111 older to send snllieie it 
curn it to actuate the apjiiritus In siu h eases it is 
usual to (ni])lov a Icxal batteiv to produce tlu sign ds 
tUi'l t(^ close tlu lo( al bilteiy circuit bv means of a 
w'oHiittft t'lK ml closing apiinntus e died i rden vshieh is pt ti 
^ e illy an electromagnetu kev which h is its f vir att lelu d 
to the mud UK of the in i,>n( 1 uid which ( in be vnoiketl bv averv 
weak current Ihe ai riiigeiiicnt at a stition woikcd b\ n lay 
3 i on the sine k-curn nt " 


17 — Closcil Circuit Single 
Cline nt System 


S ingle - 
ciirre tt 
rtlay 
working 


weak current 


3 i on the single -curn nt " 

_k_ iii ^ ssstcni is shovMi m fig 

TjS ^ iS where T is the line 

((-) r ^ 1 wile, joined through the 

^ 1 A f / "■ 

y ^ \ ^ eoilol tlu nil) mignetlv. 

I — j the otlur eiul of whuh is 

I R ! put to eaith Wien a 

_ cuiieiit passes thioiigli K 

- 0 X the irm ituie Aisaltrac ted 

ind the kxal circuit is 

closed thioiigli the anna 
[ tiirc at b Ihc loe il 

batten B| then sends i 

l.G 18 -SmRlo-current Relay current tlirouKh fic ,j 
^ tiumeiit I and recoids 

^ the si il In the form 

of reliv indicated m the lignic the annatun is held agai 1st the 
stoj) a by a spiing S 

‘ binglc -current " working by nu ms of a non-polanzed nliy 
(fig lb), although gcneril 111 \meru i is not adopted in rnglmd 
In the litter country, wlun such wor’ mg is resorted to 
DouD e- ^ (( puixri7(d reliy ” (lig 2e)) with a bias is use^d but on 
curtvn important lines vecKked by sounders the “ doubl* - 

^ current " system is empkiyed In this the tongue of the 

relay is kept over to the spacing side by^ me ms of a current flowing 
m one (h lection, but on the depression of the signalling kev the cui- 
lent IS reversed, moving the relay tongue over to the marking side 


Double^ 

current 

Myatem 


517 

Iho Siemens polarized relay shown 111 fig 19 consists of in 
armature a, pivoted at one end h in a slot at one end N of a 
permanent magnet m the other pole s of which is fixed to the 
yoke y of a horse-shoe ekdromagnet M Ihe armature is placed 
between the poles of the eketromagnet, and being 
magnctizeel by the magnet m it will oscillate to the Polanxea 
right or lift under the action of the poles of the electro- 
magnet AI according as the current jiasses through M in one tlirection 
or the other J Ins form eif relay is lai gi ly used, but in threat Bn I im 
it has been entinly displaced bv the form shown in fig 20 which 
IS the most modtrn pattern of relay used bv the British Post Office 
known as the " Post Office Standard Rtla\ ’’ In this instrument 



I IG 19 — Siemens la 20 — Po'>t Olliet 

Polarized Rihv Standaid Kelav 


there are two soft non tongues, 11 s, fixed upon i n 1 it light angles 
to III axle a which wurl s on jnvuts at its eii Is il tsc tongues are 
m igmti/ed by^ the inchu mg action of a stiong horse shoe permanent 
nil, !u t S N which is mule m i euived shape foi the s ike of coi 
])iitncss ihe to igiic jdays between the jx Ics of two sti Mght 
ek( IromagiK ts Ihe coils of the ekrtiom ignels are ehflen iiti ilK 
wound vMth silk-euveied win 4 mils ( - (x>4 meh) in diimeter to i 
total resist mee of px) ohms ihis dill lentiil v\imliiig enables the 
mstiument to be ustd for " dupk ' " vNoiking but the ecniiexior 
of the veires to the te^rniitnl seiews are sm li that tht n lay’’ cm 
be used for or(hnar\ si’vk working Although tlu nliv i a 
“ polaiizcd " out so th't it cm be used fiu " double -e urn nt " 
worl in<^ it is cquallv suitable for " siugk-eiiin nt ' puiposes as 
the tongue cm be given a bias over to tliL spicing ’ side 1 t tei 



Pic 21 — Connexions for Doubk e iiient Working 


the side on which no eunent jnsses through the local circuit Hie 
standarel reliv will work single eiirruit with a curient of s nnllniu 
jieies thou^ii in pr iclioe ibout id would be used Workee’ double 
e iiiii nt— th it IS with the tongue set m utr \1 hiving no bns eitlui 
to the spicing or maiking side - the reliv will give good signds 
\ath 1 1 nulhampere ol cuirent tlumgh m ju ictiee 10 nillnmperes 
are provided Ihc lightness of the movng part tiiibles great 
1 ipidity of iciiun to be e)btmiid w nich foi list Sjxcd working is 
ver’’ essenti il llie idn tonoue being jxifK^h free to move 
can Ik actuated bv a comp ir div eh v i nk luinnt Normalh i 
switch attached to flu kev cuts the Inttirv oil and connects the 
line direct thiou h tlu receiving reliv this switch is turned to 
“send" when tr insmissioii coinnumts nul is moved back to 
'receive" wlun it ce iscs this movtnunt is done (piih mtehmi- 
eallv bv the tekgrijihisl and is it is ])i ictic illv never foigottip 
uitomatic ik V ice s (\e hich have ofti n been suggested) to cflect the 
turning are wholly unntetss irv 

Pig 21 shows the general irr mgeiiieiit of the connexions fordoiible 
cuirent working, the gd\ monutcr Cr is used for the puiqiose et 
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iiiciicatmg whether a station is calling in case the relay slicks or is 
out of adjustment Ihe key K (sho\vn m general plan), when 
worked sends rtvtrsod currents from the battery B In cases where 
univtisal battcrv working xc the work.ng of several instru- 
ments from one slI of batteries or accumulitors is adopted the 
positive and nt ^ itive currents have to be sent from independent 
batteries as sliown bv fig 22 The stop a of t)ie ktv K is con 
nected through a switch S with one pole of the batter\ B and the 
stop h m the usual way with the other pole Suppose the arm c 
of the switch S to be in contact with 2 then when the key is 
manipulated it sends alternately positive and negative currents 
into the line If the positi/e is called the signalling current the 
line vmU be charged positively each time a signal is sent but as 
‘.oon as the signal is completed i negative chirge is communicated 



Fir 22 — Universal Bitterv Working 


to the lint thus hastening the discharge and the return of the 
relay tongue to its insulited stop 

W'hen a lcx.al instrument such is a sounder (fig iq) is worked 
from a relax the d\ing away of the magnetism in the iron cores of 
the electromagnet when the relax tongue moves fro n the 
" marking to the spacing side 1 c when the local battery is 

* cut off sets up an mduceil current of high tension which 
causes a spirk to jurnj) uross the contact points of the relay and 
l)\ oxidizing them makes it necessniy for tliem to be frequently 
(leaned In order to avoid this sp irking everv locil instrument 
in the Bntis'i Pe’istil Fclegriph lOepartment has a ‘spark" coil 
conncctcel across the te^rminals of the electromagnet flic spark 
coil has a resist nice about ten times as great as that of the electio- 
magnet it shunts and the vene of vs Inch it is composed is double 
wound so IS to li ive no rctarehng effect on the induced current 
which circulates tlirougli the s])ark coil instead of jumping in the 
form of I spark across the contact point-. Ihc device is a most 
effectu l1 one 

On long circuits worke I l)\ the Wheatstone fist speed apparatus 
and cspcciillv em those in v\hirh a subm inne cable is included it 
Reoeaters neressaiv to introduce repeaters’ halfway 

^ in order to enable a high speed to be ni untamed The 

speed at which a circuit can be worked dejHnds upon what is known 
as the " KR ’ of the line 1 ( the produv-t of t)ic total capacity and 
the total resist inee lioth flic capacity and tne resistance having a 
ret ir ling effect on the si pials By dividing a hiu into two halves 
the working speed will be elejiendent upon the KR of the longest 
h ilf and as both K and K are directly pronortiona’ to the length 
of the line the KR product for the half of a circuit is but one 
quarter th it of the whole length of the circuit and the retardation 
IS correspondingly small Thus the speed on i line at which the 
repeiter is situated exacth milway will be four tinus that of the 
lint worked direct Repeaters (or translatois as tluy are some- 
times termed) ire m (xrt it Brit iin only used on f ist -speed circuits 
they irc m no e ise found neetssary or circuits worked by liand, or 

at ‘ ke V spt cd ” IS it !S c illod 


Duplex telegraphy consists in the simultaneous transmission 
of two messages, one in each direction, over the same wire 
Duplex ^ solution of this problem was attempted by J W 
/e/e- (jintl of Vienna m 1853 and in the following year by 
xrapby Frisehtn and by Siemens and Hed^kc Within a few 
years several methods had been proposed b\ dillerent inventors, 
but none was at first veiy successful, not from any fault in 
the principle, but lie cause the effect of ckctrostatie capacity 
of the line was left out of aeeount in the eaih arrangements 
The first to irLroduei a redly good praetual sv stem of eluplex 
telegraphy, in which this difficulty was sufficiently overcome 
for land line purposes, was J B Stearns of Boston (Mass) 
In order that the line between two stations may he wwked 
on the duplex system it is essential that the receiving instru- 
ment shall not be ae ted on by the outgoing currents, but shall 
respond to incomingeurrents The two methods most commonly 
employed are the differential and bridge methods 


In fig 2 j representing the ‘ differential " method, B is the 
sending b<ittery Bj a resistance equal to that of the battery, R a 
rheostat and C an adjustable condenser Suppose the 
key to be depressed, then a current flows through one 
winding of the differential relay to line and tlirough the a 

other winding and rheostat to eaxTh Now if the values of 
the rheostat ami condenstr ire uijiistod so is to m ikc the rise and 
fall of the outgoing current through both windings of the relay exactly 
equal then no clhct is prixluecd on the armature of the relay, as 
the two currents uditrihze each othei’s magnetizing eflect 

Incoming currents pass from hm through one loil of tli relay 
the key and either the battery or battery resistance according is 
whether the key is raised or depressc d The ri suit is that the ai ma- 
ture of the relay is Attracted and (urrents aie sent through the 
sounder from the local battery^ jirodueing the signals from the 
dist int st ition M hen the key is m tlic middle position that is 
not making connexion with cithri the front or back contacts the 
received currents pass through both coils of the relay and the 
rheostat , no interference is however felt from this extra resistance 
because although the current is halved, it has double the ettect on 
the iclny because it passes through two cods instead of one 


Line 



Tig 23 — Duplex Working differential method 


In the " bridge " method (hg 24) instead of sending the cuiicnts 
through the t\io cods of i difJ* rciili illy wound rtliv or receiving 
instrument as m rrisclicn’s imtliod tveo nsistinces 
a and b are inserted ind the receiving instrument is 
joined between P and O Ihe rui rents thus divide at ® 

the point D and it is cle ir tint if the difference oi jiotential be- 
tween P and Q IS iinaffccttd by closing the sending key then no 
change ot^urrent wdl take place m the instrument circuit Ihe 



Tig 24 — Duplex Working bridge method 


relative potential of P and Q is not ifferted by the manipulation 
of the sending key if the resistance of a beais the same proportion 
to that of b as the resist inee uf the line docs to that ol the 
resistance R , hence that is the ariangcmcnt used One very great 
idvanlagc in this method is that the instrument used lietween P 
ind Q may bi of any oidinary form 7 e relay Hughes siphon n 
corder, &c 

Must important caliUs such as those of the Lastern Itk graph 
romp.iny and the various Atkntic cables arc worktd duplex on 
Miiiihead’s jilin What may lx called a mechanical 
method of dujilcxing ,i cable was described by Lord 
Kelvin in a patent taken out by him m iHq 8 In this as 
m the ordinary methods i differentially wound receiving 
instrument was used one coil being connected with the cable 
and the other with the earth , but it differed from other methods 
in requiring no " artificial " or balancing cable The compensation 
was to be obtained by working a slide resistance included m the 
circuit of the eompensatin^ coil either by the sending key or by 
cl(x:kwork released bv the key so as to vary the resistance in that 
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circuit acronling to any Kw which might be required to prevent 
the receiving instrument being affected by the outgoing current 
P'our years later Varley patented his artihcial cable, which was the 
first near approach to a successful solution of the duplex problem 
on the principle now adopted It was not however a sufficiently 
perfect representation of a laid cable to seive for duplexing cables 
of more than a few hundred miles in length Bv a modification of 
the bridge method applied with excellent results by Dr Muirhead 
to submarine work condensers are substituted foi a and b, one being 
also plac( d m the circuit between P and Q In this case no current 
flows from the battery through the line oi instruments, the whoU 
notion being inductive As we have ilreadv stated, the distn 
bution of the capacity along the resistance R must in submarine 
cable work be made to correspond very accurately with the distri 
bution of the capacity ilong the rtsistance of the cable Ihis is 
accomplished by Dr Muirhead in the following manner One side 
of 1 sheet of pxraffined paper is covered with i sheet of conducting 
sntist nice say tinfoil, and over the other side narrow strips of the 
same substance arc arranged gridiron wise to form a continuous 
circuit along the strip The breadth and thickness of the strip 
and tlic thickne'^s of the paraffined paper are adjusted so that the 
relative resistance and capacity of this airangemen* are the same 
IS those of the cable with which it is intended to be used \ large 
number of such sheets are prepared and placed together, one ovtr 
the other the end of the strip of the first sheet being connected 
wath the beginning of the stnp of the second and so em to the last 
sheet the whole representing the conductor of the calde In the 
same way all the conducting sheets on the other side of the paper 
m connected together and form the earth plate of tl is artifieiil 
cabV thus representing the sea Ihe leakage through the in-»ulator 
of the cable is comjieusated for by connecting high resistances be 
tween different points of the strip conductor ind the eirth coating 
h lults oi any othei iircgulantv in the cable may be represented by 
putting resistaiKcs of the jiropci kind into the artilicial line This 
system of tluplexing cables his pioved remarkably siieeessful 

Outadriiplex telegraphy consists m the simultaneous trans- 
mission ol two messages from caeh end of the line The only 
new problem introduced is the simultaneous transmission of 
Quad- messages in the same direction , this is sometimes 

ruplex called “ diplex transmission ” The solution of this 
tele problem was attempted l)> Dr J R Stark of Vienna 

graphy 185 f;, and during the next ten years it was worked 
at by Bosseha, Kramer, Maron, Sthaal-, Schnder, Wartmann 
and others Ihe first to attain prartual sueccss was Ldison^ 
and his method with some modifications is still the one in most 
general use 

Ihe irrangement is shown m fig 2S, and indicates the gcnenl 
principle involved K, and K2 aie two transmitting keys the 
toimei reverses the direction of tlic line current the latter increases 
the strength irrespective of direction, by joining on another batter\ 
when the key is depicssed Rj and R aie relays for receiving the 




Fig 2 S — y)uadruplex Working 

currents, the former is polarized and icsponds to reversals of 
current wliile the htter is non-polanzed and responds only to the 
increased eiirrent from Iv^ irrcspec tive of the cliicction of tint euiient 
this arringemenf ein be duplexed m the way alrcdd> exphincd 
jirovidmg diffenntiil iela\s and arrmging for the outgoing 
currents to clividt differentially through the two reK^s at each end 
The “multiplex” system devised by Patrick B Delany (which 
was adopted to a limited extent m Great Britain, but has now been 
entire ly discarded) hael foi its object the working of a mini 
ultiplex jnstrumt nts simiilt ineously on one w iie 1 he genei il 

ffraobv pnnciple of the arrangeme nt of the ijiparatns is shown b> 

^ p y fig 26 Arms a and h ohe at e ich station A and 13 

are connected to the line wire md are made tei rot ite simult ineouslv’^ 
over metallic segments 1, 2 34 and 1 2 V 4' at the two 

‘litions so that when the arm a is on segment i at A then h is on 
segment i' at B and so on At each stiticui sets of tclegriph 
ipparitus arc connected to the segments so that w4ien the arms 
are kept rotating the set coumected to i becomes periodicalI\ con- 
nected to the set connected to i', the set connected to 2 to the set 
connected to 2', and so on In practice the number of segments 
actn illy employed is much greater than that indicated on the figure 
and the segments are arranged in a number of groiijis as shown 


by fig 27 all the segments i being connected together ill the 
segments 2 all the segments 3, and all the segments 4 lo each 
group IS connected a set of apparatus , hence during a comjilcli 
revolution of the arms a p'ur of instruments (at station A and 
station B) will be in communic ition four times and the intervals 
during which my particulai set of instruments at the two stations 
are not in connexion with eacn other become much smaller than in 
the ease of fig 26 In practici this subdivision of the segments is 
so far extended that the intervals of disconnexion become extremely 
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Fig 26 — Multiplex Working 


small and each set of appintus works as if it were alone connected 
to the line As many as 162 segments m eight groups ire practi 
cally used The arm which moves round over tht segment^ rotatts 
at the rate of three revolutions per second and is kept m motion 
by^ means of an iron toothca wheel the run of which is set in close 
proximity to the poles of an electron! ignet Tlirough this tketrej 
magnet pass impulses of current regul ited m frequency by a tuning 
fork contact breaker these impulses icting on the teeth ol the 
iron wheel by a series of pulls keep it in uniform rotation If tin 
rates eif vibration eif t)ie two tuning-forks it the two stations could 
be maintained preciseK the same the two arms would rotate in 
symehronism but is this uniform vihrition einnot be exaetb 



Fir 27 — Grouping of Segments m Multiplex System 


preserved foi anv length of time a means is jirovided whereb\ the 
rate of viliration of nlhei of tlie loiks e m be slowed down so a to 
retard the rate of rot ition of one or other of the arms I Ins is 
effected by means of correcting” segments of whieh there are 
bix sets containing three each Should the rotating inuh fail to 
pass ovei these eoUs-cting segments it tlieir synelnonrms positienis 
correcting currents pis-, to a lelay winch cuts olf momentarily the 
euiient aetuiting the tuning loik thereby iltenng the rate of 
vibration of the lattci until the arms once mon run together uni 
lormly llie ictual number of sets ol apparitus it was possible 
to work multiplex d( jk lufi d upon the length of the line ku if the 
latter were long nt irdilion etfeets modihed the working conditions 
I hus between London aiul Manehestei only lour sets of apparatus 
could be worked but between Londein and Birmingham a shorter 
dislinee six sets (the maximum for which the ystem is adapteel) 
were used 

Chemical Telegraphs — A method of recording signals in the 
Morse code, formerly used to a (onsiderablc extent, was to 
use a chemically prepared ribbon of paper Suppose, for 
instance, the paper ribbon to be soaked in a solution of iodide 
of potassium and a light contact spring made to press con- 
tinuoush on its surface as it is pulled forward by the mechanism 
Ihcn, if a current is sent from the spring to the roller through 
the paper, a brown mark will be made by^ the spring due to 
the liberation of iodine This was the principle of the eheiru il 
telegraph proposed by Edward Davy in 1838 and of that 
proposed by Bain in 1846 Several ingenious applications o< 
Ills method were proposed and practically worked, as, foi 
example, the copying telegraph of Bakewell and of Cros, I)> 
means of which a telegram mav be Uansmitted m the sender’s 
own handwTiting , the pan telegraph of Castlli , the auto- 
graphic telegraphs of Me^cr, Lenoir, Sawyer and others, and 
the autographu tNpo-telc graph of Bonelh , all fonns of the 
apparatus have hi:)we\cr fallen into disuse 

Automatic Telegraphs — It ^^as found impossible to make 
the Morse ink writer so sensitive that it (ould record signals 
sent over land lines of several hundred miles in length, if the 
speed of transmission was very much faster than that which 
could be efifeeted by hand, and this led to the adoption of 
automatic methods of transmission One was proposed by 
Bain as earh as 1846, but it did not come into use 'lhat 
now employed is, however pr.uticallv a dexelopment of his 
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idea It consists m punching, b> means of “ a puncher,” a 
series of holes in a strip ot paper m such a way that, when 
the strip is sent through another instrument, called the “ trans- 
mitter,” the holes cause the circuit to be closed at the proper 
times and for the proper proportionate intervals for the message 
to be rorrecth printed by the roccuing instrument or recordei 
The most successful apparatus of this kind is that devised by 
Wheatstone, others v^crt devised b> Siemens and Halske, 
Gamier Humaston, Siemens, and Little 

In the Wheatstone automatic apparatus three levers are 
placed side by side, each acting on a set of small punches and 
Wheat- mechanism for feeding the paper forward a slip 
stone after each operation of the levers Ihc punches aie 

system arranged as shown in fig 28, ind the levers arc 
adjusted so that the kit - hand one moves a, h, c and 
punches a row of holes across the paper (group i in the figure), 
the middle one mo\cs h onh incl pum hes a centre hole (2 in 
the figure), while the right-hand one mov cs a, b, </, € and punches 
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Fig 28 — \\ lu itstone Pun{ lung Xpp'iriius 

four holts and 4 in the figure) The whole of this operation 
represents a dot and a dash or the letter “ a ” Ihc side rows 
of holes only arc used for transmitiing the message, the centn 
row^ being required for feeding forward the paper in the trans- 
mittci I he perforation ot the paper when done by hand is 
usualh performed In means ot small malkts, but at the central 
telegraph ottue in London, and at other large ofiiccs, the kc)s 
are onlv used for opening air-v lives, the actual punching being 
done by pneumatic pressure In this wav several thicluiesses 
of paper lan be perforated at the same time, which is a great 
convenience for pits, work, since copies of the same message 
have often to be transmitted to several newspapers at the 
same time 

The mode of using the pap( r ribbon for the transmission of the 
message is illustrated in hg 2g Vn ebonite beam B is rocked up 
ind down rapidlv’’ by a tram of meehanisin and moves the cranks 



Fig 20 — Wheatstone Xutomatic Iransrnttir 


A and A l)y means of two metal pins P P' V and A' carr), two 
light \erticil rocK S M the one. as much m fiont of the other as 
there is space b( twien two snee. ssivc holes in the perforated ribbein 
To other ends of A A ro<ls II H' are loosel\ hinged their 
ends pas-*mg loos( 1\ through holes in the end of tlie bii L J 3 y 
means of two collars K K' the lever L is made to oscillate m unison 
veith the beam B 1 h< operation is is follows the paper iibbon 
or pf'rforated slip is rno\( d foiwarel by its eentn row of lioh s at the 
]iropct speed above the upper < nds of the rotls S M should there 
he no holes in the nbbon then tlie cranks \ A' will remain 
stationery althenigh the beam B continues to rock sinee the rorK 

b, M are pressing against the ribbon and cannot rise Should 
however i row of holes like group i fig 28 be in the ribbon 
the ro<l M wall first be allowed to pass Ihrough the paper anel the 
corresponding mem ment of crank A' a\i11 through the agtney of 
collet K tlirow eiver lever L, end the bitterv /me will be put to 
the line at the next half stroke of the be im S will piss through 
anel crink A. by its movement will through the agency of collet K' 
throw over kv^er L in the reverse direction so that the bittery 
copper will be put to the line Ihus for a clot first i negative 


and then a positive current are sent to the line the effect of the 
eiirrent continuing during the time required foi the paper to trav'el 
the space between two holes ^gain, suppose groups 3 and \ to 
be punched The first part will be as before zinc to the line , 
at the next half stroke of the beam M will not pass thiough, as 
there is no hole m tht paper , but \t the third hall stroke it pisses 
through and copper is put to the line Thus for a dash the interval 
between the positive and the negitive current is ecpial to the time 
the paper tikes to tmvel ovtr twice the space between two sue 
cessive holes Heme for sending both a dot and a dash reveise 
eiirrents of short duiation are sent through the line, but the mteival 
between the reversil is three times as great for the dash as for 
the dot 

In the receiving instrument the electromagnet is constructed in 
precisely a similar way to the relay (fig 20) so that the armiluic, 
if pulled into any position by either current remains in that posi- 
tion whether the current contmuis to flow or not until i reverse 
current is mule to act on tlie rn ignct For the dot the armitiirc 
IS deflected by the first current the ink wheel being bi ought into 
contact with the p.ipi r and aftci a short inlt rv il pulled back by the 
reverse cuirent In the case of the dash the mk-whtel is brought 
into contact with the paper Iw the fust cuirent as before and is 
pulled back by the reverse cuirent after time times the interval 
J he armature acts on an inking disk on the principle described 
above, save only that the disk is sujmlicd with mk fiom a groovt 
in a second wheel on whieh it tolls the grooved wheel is k( pi 
turning with one edge in contact with ink m an mk-vvell B\ this 
method of transmission ihc bclUry is nlwavs to the line for tin 
same interval of time, and alternately with opposite poles so that 
the effect of eleetrosLatic induction is reduced to a nimimum 


Although it IS quite possible to obtain good signals at a rate 
corresponding to 600 letters per minute, in prac tic e it is lound 
that such a Ingh speed is not advisiblc, as it is difficult or ini- 
possil It for even the most skilled openitors properly to h mdle and 
iransmbe from the “ slip ” on which the signals are recorded 


In Sqiucr and ( rchort’s “ S\ nchronogrnph ” system “ sme waves ” 
of cm rent inslc nl of simp ' makes and brt iks or diirp rcvcis ds 
irc cmplosed for tr insmithng signals the waves being 
produced bv an alti i natmg current dynamo, and regu- 
kited b\ means of a iierforatctl paper ribbon as in the 
\theatstone automatic svstem I he arrangement has 
been found un<Ur certain coiulitions to give better results than 
those obtained with sharp reversals 

In the nndulatoi appiritiis whieli is siinilir in general iinneiple 
to the “siphon recorder” used in submanne telegraphy a spring 
01 falling weight moves a paper strip bent ith one end of 
a fine silver tube the otlier end of whu li dips into a J"®"®* 
vessel contoimng ink Tlic siphon is suppoited on a 
verticil axle carrying two armatuics which arc acted upon by two 
clectioniagnets It is in fat t the t let tromagnt t and spindle of a 
telcgiaph re lav with a siphon in place of tht tongue Screw adjust- 
ments ire pirvided for closing or opening the iir g qj between the 
elt t Iroinagnets ind armatuies foi raising 01 loweiing the sqilion 
anti for idjnstirg tlie point ot the siplion to the eentic or side of tht 
pijier stiip Ihe received signals are recorded on the paper stiip 
in an undulating continuous lint of mk uifl ire distinginshed by 
the length of deviation from zeio I hi amjditude of the signil 
cm be viiicd in several ways citlier by a sliiint across the eketro 
magnet, or by altering flu tension of Uic controlling sjirings 01 by 
alterin''^ flu iir gap between eketromagnets and armatuics Up 
to KXj woids pt r minute the signals are easily re itl iblt but beyond 
that spud they arc mon difficult to translate although experts 
can lead them whin r(i.tivtd at 200 wools jxr minute 

PuUak-Vnai^ System — In the impioved Pollak-Virag systt m the 
rer( ived sign its ate itrorded in rhaiactcis similar to orclin iry^ hantl- 
writing the opeiator actuates a typewriter foim of pciforatoi 
which punches \aryang grtuqis of holes repiestnting the different 
characters in a paper stiip about one inch wide Ihis slq^ is then 
jiLsscd through a trinsmitter fitted with brush contacts and con- 
nected to the two line wires of a metallic loop Out circuit is fornu d 
by the loop itself and i sccontl tjuite independent by the two 
wire> in parallel earthed at each end At tht rtt living end thco 
are two telephone receivers one joined in the loop circuit the other 
in the c irlli ictuiii ciicuit The diaphragms of these aic mechini 
cally connected to a sm ill mirror and control its movcinent m 
accoidincc with the stitngth and direction of the iecci\ed eiiirenf 
One diaphragm gives the mirror a movement in a vertical direction 
while the other gives it a hori/ontal motion lh< two acting t{j 
gethci can thus give tlic mirror any desired movement witlui 
limits A lav of light is directtd upon the mirror ind the motion 
of the littci due to tlie virving strengths and direction of tlu 
recen^eel ( urrents is m idc to write the transimUetl signals upon i. 
strip of bromide photogi iphic paper about thiee inches wide 

The line of writing is of course continuous there being no break 
ilthough there is a pace between words The writing although 
not well formed is sufficiently distinct for ordinary messages , tl e 
tigurcs 3 5, and 8 are however liable to be mistaken foi e leh 
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other, being very similar in appearance Ihe bromide paper is 
automatically passed through a developing bath a fixing bath 
and drying rollers This operation occupies about twelve seconds, 
giving a message written in column form ready for delivery It 
is not a svstem likely to have general application 

Type Print in Tdij^raphs — The first considerable improvement 
in typo printing telegraphs was made by D E Hughes in 1851; 

In the Hughes instrument two trains of clockwork 
Iki mechanism one at each end of the line ire kept moving 

inktiv- same speed Each instrument is provided with a 

”*** keyboard, resembling that of i small piano the key levers of 

which communicate with a circular row of vi rtical pins A horizontal 
arm fixed to a vertical shaft in gear with the mechanism sweeps 
over these pins at the rite of about two 1 evolutions per second 
Whin a key is depressed slightly raising oiu. of the pins the 
horizontal arm will pass over it and in doing so will momentarily 
join the biltcry to the line Ihe ciirrtnt thus sent to the line may 
lie made either to act directly on the printing instrument or to 
close a local circuit by means of a relay For simplicity we will 
suppose direct action The current then passes through the coils 
of an electromagnet which releases the printing mechanism The 
electrom ignet consists of two coils, each wound on a soft iron core 
fixed to the poles of a strong permanent horse shoe magnet The 
armature of the electromagnet is normally attracted by the effect 
of the permanent magnet, but it is furnished with two antagonistic 
springs tending to throw it upwards These springs arc so atljustcd 
that they arc not quite able to release the armature When a 
cm rent comes in from line it passes through the electromagnet m 
such a direction as to weaken the effect of the permanent m<ignet , 
hcncc the springs are able to release the armature, which rises 
smirtly and in its turn releases the printing mechanism Tither 
a weight or a motor is used for making the movements of the 
mechanism required to effect the printing of the sign iLs Ihc 
t>po wheel is carried round rontinuouslv by the mechanism to 
which it IS altaeliLtl by a friction disk and latchet drive An axk 
carrying four cams is normally at rest but it is thrown into gear 
with the mechanism when the arm iturc rises makes one complete 
revolution, and comes to rest reidy for the next signal In its 
revolution one of its cams engages with the correcting wheel 
attached to Hie type-wheel in order to ensure that the latter is m 
the correct position for printing a complete letter , the second cam 
lifts the paper against the type-wheel and prints the letter , the 
third moves forw ird the paper tape one spate to be ready for the 
printing of the next letter , ind the last cam replaces the inn iturc 
on the cores of the electromagnet fins complete operation oe tu- 
ples about one-twelfth of a second It is of < nurse neeessirv that 
two instruments working together should have the same speed 
Ihis IS obtained by causing one of them to send a senes of signals 
from one particular key wliile the operator at the other station 
adjusts his speed until he receives the same signal after short- 
circuiting his electromagnet for ten revolutions Both type-wheels 
art then set to zcio b\ the kver imnidtd for tliat puipost and 
rcl< as< d bv the current from the lettti -blank key , thin all subse- 
quent signals will be recorded similiily at the sending and re- 
ceiving ends If by nny chance wrong signals an piintid or the 
instruments get out of phase, the sender is stojiped by the receiver 
sending a few signals after which both tvpc wheels are again set 
to zero and conespondenct continued This sxstcin of telegraphic 
printing has a greit advantage over the step-by step system m 
avoiding the necessity for the rapidly acting electric escajiemcnt, 
which however skilfully planned and cxecutid is ahvays liable to 
fiilurc when woiked too rapidly In Hught-s s mstruincnt almost 
perfect accuracy and certainty have been attiimd , and in actual 
prieticc it has pioved to be decidedly supeiior to all previous 
typc-prmting telegriphs not only in sjieed ind accurac}'' but in 
kss liability to mechanical derangement from wear and tear and 
from accident It involves many novel features the receiving 
ell ctiomagnet is ofpceuhai constuiction and remarkable efficiency 
and the transmitting apparatus has a contrivance to prevent unin- 
tentional repetitions of a letter through the operator holelmg his 
linger too long on a key Ihis instrument was for some years 
extensively used in the United States until superseded by G M 
I’helps’s modification of it known as the “ Amoric.an combination 
jirmtmg telegraph ” because it embodied part of Hughes's and part 
of House's instruments With this modified form somewhat 
greater speed was obtained but it was found difficult to drive 
reejuinng the use of steam or some such motive power In a subse 
ijuent modification intreiduced m 1871; an electromotor was applied 
to drive the printing meehimsm illoweil a shorter trim 

and stronger wheelwork to be used securing more certain action 
and involving kss risk of deiangcmont Hughis’s form was taken 
up by the French government m i860 and is verv largely m use 
not only m France but m all European coiinlnes including Great 
Britain 

Ihe system brought out in 1874 by itmile Baudot and since 
considerably developed is a multipkx system giving from two to 
SIX channels on one wire e leh eh innel giving a working 
uMu ot speed of thirty words pir minute Flic channels can be 
worked m either direction accoiding to the traffic require - 
ments The line is joined at each end to distributors whieh are 
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arranged to maintain uniform speed and to control their respective 
receivers Each channel consists of a keyboard and receiver both 
electrically connected to certain parts of the distributor The 
keyboard has five keys similar to those of a piano and the letters 
and figures are obtained by the different combinations which can 
be formed by the raised and deprcs'jcil keys In the raised position 
a negative battery is connected to the distributor and in the de- 
pressed position a positive battery \t regular intervals a rotating 
arm on the distnbiitor connects the five kevs of each keyboard to 
line thus passing the signals to the distant station, where tlicy 
pass tlirough the distributor and certain relays which repeat the 
currents corresponding to the depressed keys and actuate electro- 
magnets m the receivers Each receiver is provided with five 
electromagnets corresponding to the five kevs of the keyboard 
and the armatures of the electromagnets can thus repeat the various 
combinations for all the signals allocated to the different combina- 
tions of the keys \\ hen a combination of signals has been received 
ind the armatiiics have taken up their respective positions corre- 
sponding to the transmitting kevboard certain mechanism in the 
receiver translates the position of the five armatures into a mechani- 
cal movement which lifts the pajier tape against a tvpe wheel and 
prints the corresponding letter The movement for any particular 
combination of armatures can only take place once per revolution 
of the tyqic-wheel and at one particular place Ihe signals must 
therefore be sent at regular intervals and to ensure this being 
done correctly a telephone or time tapper is provadeil at each key 
board to warn the operator of the correct moment to depress his 
keys The Baudot apparatus can have certain channels extenikd 
so as to form a means of continuous communication between one 
station and two or three others by means of one line It can also 
be duplexed or repeated similar to any other telegraph s\stem 
In the Murray system the messages are first prepared in the 
form of a strip of perforated paper about half an inch wide Per- 
forating machines equipjied with typewriter key^boards 
are used for the preparation of the messages two or 
three keyboard perforators being emidoycd at each end 
of the telegraph lines on which the Murray system is used The 
messages in the form of perforated tape are then passed through 
an automatic transmitter something like a Wheatstone transmitter 
at a speed of about 100 words a minute At the receiving station 
electrical mechanisms record the signals once more as perforations 
in a paper strip forming an exact replica of the transmitting tape 
This received perforated tape is then used to control what is known 
as the printer or automatic typewriter a maclnnc that translates 
the tape perforations into letters and prints the messages in Roman 
type in page form This printer is purely mechanical and its 
speed IS very high \n exjiennicntal printer constructed about the 
middle of 1908 by the British Post Office operated successfully at 
the rate of 210 words (1260 letters) per minute The usual working 
speed IS from 100 to 120 words per minute The Murray auto- 
matic system was designed specially for dealing with heavy traffic 
on long lines As it uses the Baudot ttlignjih ilphabet it htis an 
advantage m theory over the \\ heatstonc using the Morse alphabet 
in regard to the speed that can be obtained on a long tikgraph 
line in the ratio of eight to live and this theoretical ailvantage is 
more or less realized m practice The Murray automatic system 
IS not regirded as suitable for short telegraph hues or moilerate 
traffic pnnting telcgrajffis on the multiplex principle lieing con- 
sidered preferable in such circumstances One of the longest 
circuits upon which it has been successfully worked is that between 
St Petersburg and Omsk a distance of approximately 2400 miles 
of iron wire, with tlirce repeating stations As in some other 
systems retransmission is effected from the received perforated tape 

The Creed system is a development of the Morse \Mieatstone 
system and provides a keyboard perforator whicli punches Morse 
letters or figures on a paper strip by depressing tvjie- 
writer keys Tlie slips are passed through an ordinary 
Wheatstone transmitter and actuate Wheatstone receiving 
^paratiis which in turn controls a "Creed receiving perforator" 
This machine reproduces a copy of the original transmitting slip 
which can be passed on to any other W'heatstone circuit or can be 
run through a “ Creed printer " which is a pneumatic machine 
actuating a typewriter by means of valves Messages are thus 
tvped up>on a slip which is gummed to the telegraph form Ihe 
speed of the receiving perforator ranges from 20 to i;,o words per 
minute 

In the Rowland multiple method of telegraphic working the 
transmitter consists of a mechanical keyboard provided with a 
senes of levers which effect certain combinations of 
positive and negative ciirrtnts for each letter These 
currents arc furnished by an alternator whicli tr insinits ^ 
sine currents over the line and operates a motor at the distant end 
of the line both machines ninning in synchronism At the rc- 
cdving end of the circuit a shaft is coupled to the motor, this is 
provided with gtanng which rotates fom combining commutators 
and four type wheels, which pnnt the letters on the band of paper 
Fhcre irc four transmitters in<I four rtctivers which are operated 
independently bv means of an adaptation of the multiplex system 
of working anel each circuit is provuled with a number of segments 
set ipart for its own use 1 leh transmitter is therefore able to 
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transmit a separate senes of positive and negative currents in diflfe 
rent combinations , tliest arc distributed bv suitably arranged 
distributors and relays at the rccuving end oJ the lint into their 
respective receivers The function of the “ combiner " in each 
receiving instrument is so to group the received combination of 
positive and negative cui rents that they operate polarized relays 
in such a manner that the position of the tongues corn spends with 
the operation of the levers on the transmitter Since each letter 
IS represented by a specific combination of positive and negative 
currents it is possible by means of the combinations to close a 
local circuit at any given interval, and so cause the paper to be 
pressed against the jieriphery of the type wheel at the time when 
the letter required is opposite The piipcr is also caused to id- 
vance automatically for each letter start a fresh line and also to 
commence a fresh form at the completion of each message 

Telautograph — Instruments such as the telautograph and 
telewriter are apparatus for transmitting a facsimile of hand- 
writing inscribed on a paper at one end of a line, the reproduc- 
tion being made automatically at the other end of the line at 
the same time that the message is being written 

A successful apparitus for effecting this was devised by Cow per 
and was known as the wTiting telegraph I he telautograph is on 
a similar principle to the ( owper apparatus the motion of the 
transmitting pencil or stylus used in writing being resolved a 
system of levers into two component rectilinear motions which arc 
used to control and vary the currents in two distinct electncal 
circuits Bv the action of the two vanable currents on the electro- 
magnetic mechanism in the receiver the tw’^o component motions 
ire reproduced and by their combined action on i second s\sttm 
of levers the receiving pen is caused to duplicate the motions of 
the transmitting pencil The motion communicated to rollers by 
the pencil serves to cut resistance in or out of the two line circuits 
which are connected to the rollers and thus two independent 
variable line currents are obtained In the receiver there is a 
strong electromagnet excited by a local current, which has in its 
circuit two annular air gaps across which the magnetic held is 
practically uniform and constant In these annular spaces there 
are suspended bv spnngs two light coils of fine copper ware capable 
of being mo\ed vertically and connected in such a manner as to be 
traversed by the two vanable line currents from the transmitter 
These coils are drawn down bv the magnetic action of the field on 
the currents in the coils into the annular spaces against the pull of 
the springs more or less strongly according to the strengths of the 
two line currents Each coil is attached to a shaft by a 1x11 crank 
arrangement and to these shafts there is secured a system of 
levers similar to that at the transmitter carrying the receiving 
pencil at the junction Tlie shafts are turned by the pull of the 
magnet upon the coils and the motions of the transmitting pencil 
arc thus reproduced 

The Korn telephotographic apparatus is based on the principle 
of an apparatus devised bv Shclford Bidwell m i 88 i for the 
electrical transinissum of pictures to a distance m which 
use was made of the change in electrical resistance winch 
ttiepaoto- selenium undergoes when acted upon by light In the 
^fSem apparatus the light from a Nernst electric lamp is 

^ concentrated to a point by means of <i lens on the original 

picture, which is wound on a glass cylinder in the sliapc of a trans 
parent photographic film A totally reflecting prism placed inside 
the glass cylinder projects the light which penetrates the film upon a 
selenium cell situated at the end of the cylinder An illumination 
of vanable intensity (according to the deeper or lighter shades of 
the portion of the picture on which the light falls) thus takes place 
on the selenium cell As the glass cylinder driven by a motor, 
revolves upon its axis while also advancing (by means of a screw 
thread on the axis) all portions of the picture arc successively 
brought under the beam or pencil of light and cause a beam of 
varying intensity to fall on the selenium cell Owing to the 
vanable illumination of the selenium thus produced the resistance 
of the latter and therefore the intensity of the current sent through 
the line to the receiving station by the battery, will be altered accord- 
ingly At the receiving station a cylinder — which revolves syn- 
chronously with the transmitting cylinder — is covered with a 
photographic film or paper upon a point of which a pencil of light 
from a Nernst lamp is concentrated Before reaching the paper 
the light passes tlirough perforations in two iron j^lates whicn are, 
m fact the pole pieces of a strong electromagnet , between these 
is an alummmm shutter which is attached to two parallel wires or 
thin strips When there is no current the shutter covers the per- 
forations and no light passes but when a current traverses the 
wires they are depressed by electromagnetic action carrsnng the 
shutter wnth them and a quantity of light proportional to the 
current strength is admitted through the perforations By means 
of this “ light-rclay ” the intensity of the light acting at any moment 
upon the sensitized paper is made proportional to the ilhirnination 
of the selenium in the transmitter To eliminate the sluggish action 
of the selenium transmitter a selenium cell similar to that at the 
transmitting station is arranged at the receiving apparatus and 
exposed to precisely similar variations of light, the arrangement 
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being such that the lag of this cell counteracts the lag of the trans- 
mitting cell The synchronous revolutions of the transmitting 
cylinders are effected by making one cylinder revolve slightly faster 
than the other , after each revolution the cylinder which is acceler- 
licd is arrested for a moment by means of a special relay until 
the difference of speed is aecuratelv compensated for This device 
was originally adopted in the d’Arhncourt copying telegraph 

Submarine Telegraphy — For working long submarine cables 
the apparatus ordinarily employed on land lines cannot be 
used, as the retarding effect of the electrostatic capacity of the 
cable IS so marked that signals fail to be recorded except at a 
very slow speed of working The transmitted signals or electric 
impulses, which on a land line are sharply defined when re- 
ceived, become attenuated and prolonged in the case of a long 
cable, and are unable to actuate the comparatively heavy 
moving parts of which the land line instruments are formed 
Other patterns of apparatus arc therefore nei essary 

Tht arrangement of the ajiparatus for working some of the most 
recent cables is shown in Fig 30 The cable is suppostd to be 
worked duplex , but if S C, Cj and \C are removed and the key 
connected directly with Cg, the irrangemcnt for biinplcx working 
IS obtained Ihe apparatus consists of a sending oattery B, a 
reversing transmitting ke> K a slide of email resistance b tliree 
condensers Cj an artilicial cable AC the receiving instru- 

ments I and G, and one or more resistances R for adjusting the 
leakage current The peculiar construction of AC has been already 
referred to The conductor of the cable is practically insulated, as 
the condensers in the bridge hive a very high resistance hcncc no 
appreciable current ever flows into or out of the hm Two re- 
ceiving instruments a siphon recorder and a mirror galvanometer, 
are shown one only is absolutely necessary but it is convenient 



to have the galvanometer rcad> , so that in case of accident to the 
rccordci it may be at once switchtcl into circuit by the swatch s 
When on# of the levers of K is depressed the condensei Cj and the 
cable and the condenser C> and tht artificial cable, are simultane- 
onslj charged in sents but if the eipacity of C, bears the same 
proportion to the capacity of the cable as the capacity of bears to 
the capacity of the artificial cable and if the other adjustments 
are jiroperly made, no charge will be communicated to Cj After 
a \ery short intervil of time, the length of which depends on the 
inductive retaidation of the cable, the condensers corresponding to 
( j and at the other end begin to be charged from the cable and 
since the charge of ( ^ passes through the receiving instrument I or 
< the signal is reconled Ihe charging of Cg at the receiving end 
wall take place, no matter what is the absolute potential of the 
condensers, consequently the intommg signals are not affected by 
those which art oeing transmitted from th it end In actual prac- 
tice the receiving instnimcnt is so sensitive that the difference of 
potential between the two coatings of the condenser C, produced 
bv the incoming signal is only a verv small fraction of the potential 
of the battery B \Mien the ke> is released the condensers and 
cables at once begin to return to zero potential and if the key is 
depressed and released several times m rapid succcssiem the cable 
is divided into sections of varying potential which travel rapidly 
towards the receiving end and indicate their arrival there by pro 
ducing corresponding fluctuations in the charge of the condenser 
All cables of any great length are worked by reverse currents A 
modification (known as the cable code) of the ordinan single needle 
alphabet is used , that is to say currents m one direction indicate 
dots and in the other direction dashes 
The general principle on which the instruments for working long 
submarine cables are based is that of making the moving parts very 
light and perfectly free to follow the comparatively slow rise and 
fml of the elcctnc impulses or waves The simplest form of re- 
ceiving instniment (formerly much used) is known as the “ mirror " 
In this instrument a small and very light mirror, ibout 
\ in m diameter attached to a stretched fibre and having a . 
small magnetic needle fixed to its back is arranged within a gaentM 
galvanometer coil so that the influence of the latter causes 
the mirror (through the action of the magnetic needle) to be turned 
through a small angle m one direction or the other according to 
the direction of the current through the coil A ray of light from a 
lamp IS thrown on the mirror, whence it is reflected upon a white 
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surface or scale set at a distance of al)out 3 ft., forming a bright 
spot on the surface ; the slightest angular dellexion of the mirror, 
owing to its distance from the scale, moves the spot of light a very 
appreciable distance to tlie riglit or left according to the flirection 
of the angular movement. These indications form tlie telegraph 
alphabet and are read in the same manner as, in the case of the 

** single needle ’’ instmm^nf in;<ad nn l^nH 


Fig. 31. — Lord Kelvin’s early Siphon Recorder. 

The spark recorder in some respects foreshadowed the more 
perfect instrument — the siphon recorder — wliich was introduced 
Spark soine years later. Its action was as follows. To an 
recorder. suitably supported, a to-and-fro motion was 

given ]>y the electromagnetic actions due to the electric 
currents constituting the signals. The indicator was connected 
with a RnlnnUorlf coil or other equivalent apyjaratus, designed to 
cause a continual succession of sparks to pass between the indicator 
and a metal plate situated beneath 
it and having a plane surface parallel 
to its line of motion. Over the, sur- 
face of the j)late and between it and 
the indicator there was passed, at a 
regularly uniform speed, in a direc- 
tion perpendicular to the line of 
motion of liic indicator, a material 
capable of being acted on physically 
by the sparks, through cilluW their 
chemical action, their heat, or their 
perforating force. The record of the 
signals given by this instrument w'as 
an undulating line of tine ])erforations 
or spots, and the character and succes- 
sion of the nndnl.'itions were used to 
interpret the signals desired to be 
sent. 

In the original form of the si])hon 
recorder (lig. 31), for which Lord 
Kelvin obtained his first 

reorder the indi- 

cator consisted of a light 
rectangular signal-coil of fine wire, 
sus])ended between the poles of two 
powerful eh'Ctromagiicts IM, ]\I so as 
to be free to move about its longer 
axis, which is vertical, and so joined 
that the electric signal currents 
through the cable pass through it. 

A tine glass siphon tube is .sus- 
pended with freedom to move in 
only one degree, and is connected 
with the signal-coil and moves with 
it. The short leg of the siphon tnbo 
dips into an insulated ink-bottle, so 


moving .slip of pajuT by a wav^’^ line of ink-marks very close 
together. The interpretation of the signals is atcording to the 
Morse code, — the dot and dash being represented by deflexions of 
the line of dots to one side or other of the centre line of the paper. 
A very much simpler form of sipiion recorder, constructed by Dr 
Muirhead. is now in general use. The magnet between the poles 
of which the rectangular signal coil moves is built up of a number 
of thin flat horseshoe-shaped permanent magnets of a special 
quality of steel, and is provided with adjustable pole pieces. The 
signal coil is sns})endcd by fibres and is mounted togetlicr with a 
fixed soft iron core on a lirass plate affixed to a rack, with which a 
pinion ojicrated by a milled head screw engages. To the brass 
plate is attached an arm carrying the bridge piece. A wire or 
Jibre carrying the aluminium siphon cradle is stretched acro.ss this 
bridge piece, and on it is also mounted the small electromagnet, 
forming part of the “ vibrator ” arrangement with its hinged 
armature, to which one end of the stretched wire carrying the sij^hon 
is fastened. The ink-box is made adjustable, being carried by an 
arm attached to a pillar provided with a rack with which a pinion 
operated by a milled hea«l screw engages. The motor is usually 
supported on a plitform at the back of the instrument, its driving- 
wheel being connected to the .shaft of the paper roller by means of 
a spirally wound steel band. In what is known as the " hybrid ” 
form of recorder the permanent magnets are provided with w indings 
of insulated copyicr wire ; the ol>ject of these windings is to pro- 
vide a means of “ rcfresliing " the magnets by means of a strong 
current temyiorarily sent through the coils when required, as it 
has been found that, owing to magnetic leakage and other causes, 
the magnets tcntl to lose their power, especially in hot climates. 
Instruments of the siphon recorder type have been made to work 
both w'ith and without electrification of the ink. In the latter, case, 
which is tile standard practice, mechanical viliration of the siphoh. 
is sul)stitutcd in the ])lace of electrification of the ink, so a.s to 
eliminate the ehect of atmosplieric conditions which frequently*, 
caused discontinuity in tlie flow of ink. 

Fig. 33 shows a facsimile of part of a message received and re- 
corded by a siphon recorder, such as that of fig. 31, from one of the 
Kastern Telegraph Company’s cables about 830 miles hmg. As 
the earth is used for completing the electric circuit, the signals' 
received on such .sensitiv'e instruments as these, are liable to be 
disturbed by the return currents of other systems in thuir immediate, 
neighbourhood, wliich also use the earth as return, wlio.n such are 
of th« rrMnora+n/i Ktr tvorkiug of clectric tramways- 


Fig. 32. — Mnirhead’s Siphon Recorder. 


that the ink it contains becomes electrified, wdiile the long leg ^ or similar undertakings, and to obviate this it is necessary to form 

ass table, i the “ earth ” for the cable a few miles out at sea and make connexion 


has its open end at a very small distance from a brass 
placed with its surface parallel to the plane in which the 
mouth of the leg moves, and over wdiich a slip of paper may 
be passed at a uniform rate, as in the spark recorder. The 
ink is electrified by a small induction electrical machine E 
])laccd on the top of the instrument ; this causes it to fall in very 
minute drops from tlie ojien end of the siphon tube upon the brass 
tabic or the paper slip passing over it. When therefore the .signal- 
coil moves in obedience to the electric signal-currents passed through 
it, the motion communicated to the siphon is recorded on the 


thereto by an insulated return wire, which is enclosed in the same 
sheathing as the core of the main cable. 

The heavier cores, w'ith the con.sequent adv'anre in speed of work- 
ing attainalfie, have necessitated the introduction of automatic 
sending, the instruments adopted being in general a modification 
of the \Vheatstone transmitter adapted to the form of cable signals, 
while the regularity of transmission thus secured raimrrl if<i 

introtluctioii even on circuits where the speed cannot ( 
the ordinary operator’s hand signalling. 
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The automatic curb sender was originally designed by Lord 
Kelvin for the purj^ise of diminishing the effect of inductive re- 
tardation in long cables In ordinary hand sending the 
end of the cable is put to one or the other pole of the 
battery and to earth alternately, the relative time 
Ecaatr during which it is to battery and to earth depending to 
a great extent on the operator B\ the automatic curb sender 
the cable is put to one or the other pole of the battery and 
then to the reverse pole for definite proportionate times during 
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Tic 3^ — Facsimile of Siphon Recorder Message 


each signal The cable is tlius chaiged first positively and then 
negatively or vice versa for each signal Ouing to the ditficiiltv 
of maintaining perfect balance on duplexed cables curb sending 
IS not now used, but the signals are transmitted bv means of '\n 
apparatus similar to the Wheatstone automatic transmitter used 
on land lines and differing from the latter only m rcgaid to the 
alphabet emplo>cd , the signals from the transmitter actuate a 
relay ha\ing heavy armatures vhich in turn transmit the signals 
to the cable this arrangement gives viry firm signals a point of 
great importance for good ^\orklng The actual speed or late of 
signalling is given approximately bv the formula S~i20, (KK) 
where S IS the number of words per minute R the total resistance 
of the conductor in ohms and K the total capacity m farads 
The speed of a cable is given in words per minute the conventional 
number of five letters per word being understood though m actiiil 
practice owing to the extensive use of special codes the nunibtr 
of letters per word is really between eight and nine , and this forms 
a consider ible factor in lowering the earning cipacity of a cable 
A relay capable of working at the end of a long cable has le^ng 
been a desideratum The ditticiilty e\])ericnccd is that of securing 
a good electrical contact under the verv slight pressure obtainable 
from an instrument excited by ittenualcd arrival-currents In an 
_ . instrument invented bv S Cr Brown (Bnt Pat 1434 of 

Ke ays i8gf)) it is sought to overcome this difficulty by causing 

the point of a contact-arm representing the siphon in the ordinary 
form of recorder to traverse the c^lm<lrlcal surface of a rapidly 
rotating drum Ihis surface is divuled into two parallel halves by 
a short insulating space on which the arm normally rests, so that 
two St]) irate conduetmg surfaces are provided with either one of 
\v Inch the arm vs ill make cont ict in its excursions in one direction 
or the other from the central position the direction and duration 
of contact being governed by the motion of the suspended coil 
I he great reduction in friction and m electrical resistance of the 
contact thus effected between the recurved end of the arm and the 
rotating surface secures the transmission of signals at such a high 
rite of speed that the combination of this relay with a special form 
of curb sender allows of the re transmission of signals into a second 
cible at a speed not less than that of the siphon recorder worked 
in the usual way Ihe special form of curb sender mentioned 
termed the “ Interpolator " has been devised so as to secure tlie 
correct re-transmission of any given number of consecutive ele- 
ments of a letter which are of the same sign, for when signals arc 
received at the end of a long cable the relay arm will not return to 
Its zero position between consecutive elements of the same sign, 
but will remain on the respective contact surface during the whole 
time occupied by such consecutive elements The instrument 
consists of two cams the form of which regulates the components 
of the curbed signal, one cam being for the dot element and the 
other for the dish element, which by their sequence give the letter 
signals , these cams by means of clutches controlled by the relay, 
are mechanically rotated by clockwork the speed of rotation bting 
approximately adjusted to the rate of transmission of a single 
element so that the requisite number of consecutive elements is 
transmitted corresponding to the duration of contact of the rtliy 
arm with the aide controlling that particular element By a modi- 
fication of this apparatus the message, instead of being immedi- 
ately re transmitted into the second cable can be punched on a 
paper slip which can be inserted in the usual way into an auto- 
matic transmitter so as to send either cable or Morse signals 
Fig 34 shows the effect of the interpolator in dissecting the con 
secutive elements of any letter combination Another instrument 
(see Bnt Pat No t« 261 of 189S) is what may be termed a magnifier 
since signals so small as to be almost unreadable on direct record 
are rendered perfectly legible Ihe recorder coil is connected 
inechanieilK to i second similar coil which is suspended between 


the poles of a laminated magnet so that the motions of the two are 
similar Ihis magnet is excited by an alteinating current and the 
current induceil m the second coil is after rectification sent through 
an ordinary siphon recorder As the direction ind intensity of 
this induced current are a tunetion of the position of the second 
coil in its field and as this position is determined by its mechanical 
connexion with the recorder coil it is evident that by a suitable 
choice of the electrical elements of the second coil and its alter- 
nating liclil the mdieilions on the siphon lecoider can be magnified 
to any reasonable extent 

By meins of a “ magnetic shunt " Brown succeeded in increasing 
the working speed of long submarine cables to the extent of 10 to 
15 per cent The magnetic shunt (which is connected neilc 
across the reeeivmg instrument) consists of a low resist- 
ance coil of some 2ixx) tin ns of insulated copper wire, " 
enclosed in a laminated iron circuit and connected at intervals to 
a numlier of terminals so that equal increments of iniluctancc may 
be obtained The use of the iron core renders it possible to produce 
a high inductive effect with a low resistance coil and thus obtuii 
the neitssary slow time constant to which is due the succtss of tins 
tv pc of magnetic shunt on cable signals The shunts usually cni- 
plov ed w itli the drum relay (referred to above) have each a n sistancc 
of about 30 ohms and an inductance of 20, 30 and 40 lunrys re- 
spectively The exjilanation of the action of the shunt is that all 
slowly varying currents affect the coil of the receumg instrument 
and Its shunt in inverse proportion to their respective resistances , 
where IS with the comparatively rapid variations of current used 
m signalling the coil is forced at the beginning of cacli element ol 


A 


’ ^ A \ 


a ^ 


V, 



V 


B 


w 






C 





'j 



' 's* 


Fig 34 — Tavlcr and Dcarlove’s Interpolator vvitli Brown’s 
Improvements 

A, sl'p as rtcdvid on recorder, using ordinary relays for trnislalmg 
on to seicmcl cable, B, slip as received on rieorder when 
interpolator is used it intermediate station foi sending on to 
second calile , C (four cells through a line, JvR 3 0) siginls 
with lecorder under ordinary conditions , I) all conditions 
the same as m C but rnignifying relay inserted between the 
end of the line and the recorder 


a signal to take more, and at the end of the element less of the total 
arrival current from the cable than would traverse it if the shunt 
were non inductive 

For duplex working a ” magnetic bridge ” is used This con- 
sists of a low resistance coil of copper wire enclosed m a laminated 
iron circuit similar to the magnetic shunt already de- 
scribed The coil, however, is arranged so tliat the 
sending current enters an adjustable mid-pomt in the 
coil and passes through the two halves of the winding to the ends 
connected to the cable and artificial line respectively fhi receiving 
instrument is joined up across these ends in the usual manner Ihe 
action of this brulge resembles the magnetic shunt in its effect on 
the received signals is the direction of the winding is the same 
throughout its length and thus the full inductive action is pro- 
duced for curbing purposes To the sending currents however the 
bndge offers only apparent ohmic resistance due to the fact that 
the current entering the mid-pomt of the winding flows through 
the two halves or arms in opposite direction and owing to the 
winding beang on the same iron core the mutual inductive effect 
of the two arms on one another neutralizes the self induction to 
the sending currents Ihe avenge tot d inductive value of these 
bridges to received signals is about 40 heniys and the coil is so 
arranged that the arms contain three sections or blocks of winding 
each, two of which are joined up to strap connexions, and the 
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third clividetl into small subdivisions to any terminals of which the 
cross circuit connexions may be afhxed By this arran^emtnt of 
the coil winding, simil ir sections can lie thrown in or out of circuit 
with both arms and also so combined that <iny amount of inductance 
suitable to every class of cable may be obt, lined The bridge is 
provided with two adjustments — (i) a variable “ ipc\ ” hiving 
several turns of the winding between each stud to permit of the 
arms being thrown slightly out of balanee as a rough comjiensa 
tion for the differences in the cable and artificial line , and (2) an 
additional “ fine " adjustment in one of the arms by which the small 
daily balance variations may be corrected As with other duplex 
systems it is possible to obtain several approximately correct adjust- 
ments with the bridge and its accessories, but only one gives a true 
balance and careful experiment is required to make sure that this 
IS obtained Ihe advantage of using the magnetic bridge duplex 
method is that the maximum current is sent to line or cable and the 
receiving system benefits accordingly (H R K ) 

Commercial Aspects 

The earliest practical trial of electrical telegraphy was made 
in 1837 on the London and North Western Railway, and the 
first public line under the patent of Wheatstone and Cooke 
was laid from Paddington to Slough on the Great Western 
Railway in 1843 At first the use of the telegraph was almost 
entirely confined to railways The Electric lelegraph Company, 
formed to undertake the business of transmitting telegrams, was 
incorporated m 1846 For some time it restricted its operations 
to constructing and maintaining railway telegraphs and was not 
comnien lally successful Its tariff was is for 20 words within 
a radius of 50 miles, is 6d within 100 miles, 5s if exceeding 
100 miles After about five years great improvements were 
made m the working of the telegraphs and the industry began 
to make progress Telegraphic money orders wire established 
m 1830, a cable was laid between Dovir and Calais, and in 
November 1851 the stock exchanges of London and I’aris were 
able for the first time to rompirc prices during business hours 
of the same day , numerous companies were lormcd, some of 
which were independent of the railways, and keen competition 
led to considerable extensions of wires and rcdui tion of tariffs, 
with the result that a laige increase in the volume of business 
took place In the period from 18315 the number of 

messages carried annually by all the telegraph companies of the 
United kingdom increased from i 017 529 to 3,781,989, or an 
average annu il increase of 1 6 36 per cent During this period 
the Electric Telegraph Compiny’s average receipts per message 
fell from 4s ifd to 2s ojd , or just over half, while the number 
of messages increased nearly fourfold Ihc working expenses 
were reduced in a progressively larger ratio, eg in 1859 the 
average working expenses were 2s 7d per message or more 
than 65 per cent of the receipts, while in 1869 they were is oj^d 
per message or only 51 per cent of the receipts Much dissatis- 
faction was felt because the larger towns where competition 
had been most keen were unduly benefited to the neglect of 
smaller towns where the business was comparatively less profit- 
able, but it must bo remembered that the telegraph lines 
followed the railways and that many towns were not served 
owing to their opposition to the railways 

In 1856 the Edinburgh Chamber of Commerce began an 
agitation for the purchase by the government of the telegraphs, 
and other chambers of commerce m Great Britain joined the 
agitation, which vvis strongly supported by the Press In 1863 
the Postmaster-General (Lord Stanley) commissioned Mr F P 
Scudamore, second secretary to the Post Office, to mquire and 
report whether the electric telegraph service could be bene- 
ficially worked by the Post Ofiice, and whether it would entail 
any very large expenditure on the Post Office beyond the 
purchase of the rights At that time the total number of places 
supplied with telegraphic communication by all the companies 
collectively, including railway stations, was 2300, whereas the 
number of places having postal communications was over 
10,000 Under the then existing telegraphic tariff the charge 
in Great Britain was a shilling for a twenty-word message over 
a distance not exi ceding too miles , is 6d for a like message 
over distances from 100 to 200 miles , 2s when exceeding 500 
miles Foi a message between Great Britain and Ireland the 


charge ranged from 3s to 6s , to Jersey or Guernsey it w»is 
7s 8d Ihere were also extra charges under contingent re- 
gulations of great complexity, which commonly added 50 per 
cent to the primary charge, and frequently doubled it 
Mr Scudamore, who was regarded as the author of the bill for 
the acquisition of the telegraph systems, reported that the 
charges made by the lelegraph companies were too high and 
tended to cheek the growth of telegraphy , that there were 
frequent delays of messages , that many important districts 
were unprovided with fai ilitics , that m many places the 
telegraph office was inconveniently remote from the centre 
of business and was open for too small a portion of the day , 
that little or no improvement could be expected so long as 
the working of the telegraphs was conducted by commercial 
companies striving chiefly to earn a dividend and engaged 
m wasteful competition with each other , that the growth of 
telegraphy had been greatly stimulated in Belgium and Switzer- 
lanel by the annexation of the telegraphs to the Post Offices of 
those countries and the consequent adoption of a low scale of 
charges , that in Great Britain like results would follow the 
adoption of like means, and that the association of the tele- 
graphs with the Post Office would produce great advantage to 
the public and ultimately a large revenue to the sUite 

In support of these views he reported that m Belgium m 
1863 a rediK tion of 33 per cent m the charge had been folloT\ed 
by an increase of 80 per cent m the number of telegrams, and 
that m 1886 a reduction of 50 per cent m the charge had been 
followed by an increase of 85 per cent m the traffic , and similar 
statistics pointing to increase of business consequent on reduc- 
tion of rates were produced in regard to b ranee, Switzerland 
and Prussia The relative backwardness of telegraphy in Great 
Britain was attributed to high charges made b> the companies 
and to restricted facilities Some of the complaints against 
the companies, however, were exaggerated, and the estimates 
formed of the possible commercial development of telegraphy 
were optimistic The basis for these estimates was the experi- 
ence of other countries, which, however, did not justily the 
expectation that a large increase of business consequent on 
reduction of rates could be obtained without serious diminution 
of profit The Belgian state telegraphs were started in 1850 
and were at first very profitable, but for the years 1866-9 they 
yielded an average profit of only 2 8 per cent , and subsequently 
iailed to earn operating expenses, the reasons for the stc idy 
decline of the profits being the opening of relatively unpro- 
fitable lines and offices, increases m wages, and a diminution 
m growth of the foreign and transit messages which had con- 
stituted the most profitable part of the whole business The 
Belgian government endeavoured by reducing rates and increas- 
ing facilities to stimulate mland telegraphy in the hope of 
thereby increasing the profits of the department But these 
expectations were not realized Upwards of 100 telegraph 
offices m Belgium despatched on the average less than one 
telegram per day, and some offices despatched less than one 
a month Similar experience was adduced by the workmg of 
the state telegraphs in Switzerland and in France 1 he profits 
when earned were derived mainly from foreign messages and 
transit messages between foreign countries, while the receipts 
from inland messages did not always covei expenses In 1868 
there were in France over 300 telegraph offices whose average 
receipts did not exceed £8 per annum In that y ear the Sw iss 
government reduced the rate for inland telegrams by one -half, 
and the traffic immediately doubled, but the cost of carrying 
on the service increased in a larger ratio 

The experience of the telegraph companies in the United 
Kingdom, moreover, showed that a uniform rate, irrespective of 
distance, of is for 20 words, addresses free, was not remunera- 
tive in the then state of telcgraphv, which made it necessary 
for messages to be re-transmitted at intervals of about 300 
miles In 1861 the United Kingdom Telegraph Company began 
a competition with the other eompinies on the basis of a is. 
rate, and the old-established companies were forced to adopt 
this rate between all points served by the United Kingdom 
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Company , but after a trial of four years it was found that a 
uniform is rate irrespective of distance had not justified itself, 
and that for any but very short distances the tarilT was 
** utterly unremunerative ** notwithstanding a very large 
increase in volume of business Even the I ondon Distiiet 
Telegraph Compan), which was formed in 1859 for the pur- 
pose of transmitting telegraph messages between points in 
metropolitan London, found that a low unifoim rate was not 
financially practicable The company began with a tarilT of 
4 d per 10 words , it soon increased the rate to 6d for 15 words 
with an additional porterigc charge for delivery he>ond a 
certain distance, and in t866 the tariff was raised to is The 
company had 123 m of line and 83 offices, and in 1865 con- 
veyed over 316,000 messages, but it was not financially suc- 
cessful Both the telegraph companies and the railway 
companies had incurred heavy commercial risks in developing 
the telegraph services of the country and only moderite profits 
were earned It cannot justly be said that the companies 
made large profits while neglecting to develop the services 
adequately, but it is true that they were not able commercially 
to comply with many of the demand > made upon them by the 
public Until speculation took place in anticipation of govern- 
ment purchase, the market prices of the telegraph sc( unties 
were mostly below par The stock of the Electric and Inter- 
national Company, the return on which had reached 10 per 
cent per annum, however, was valued at about 14 years* 
purchase of the annual profits Very little new capital was 
mvested by the telegraph companies about 1865 because of 
the natural reluctance of the companies to extend the systems 
under their control so long as a proposal for their acquisition 
by the state was under consideration In t868 the length of 
electnc telegraph lines belonging to the companies was 16,643 ^ > 
and of those belonging to the railway companies 4872 m , 
or a total of 21,515 With regard to the statement that 
the companies had installed competitive systems and had 
expended capital needlessly, it was found by the Post Offi(e 
authorities that m 1865 less than 2000 m of telegraph lines, 
and 350 offices out of a total of over 2000, »vere redundant 
The telegraph companies proposed to effect an amalgamation 
so as to enable the services to be consolidated and extended, 
and they proposed to submit to various conditions for the 
protection of the public, such as maximum rates and limita- 
tion of dividends, with the provision that new issues of capital 
should be offered by auction, but public opinion w^as averse 
to the proposal By 1868 both political parties m the House 
of Commons had committed themselves to the policy of state 
purchase of the telegraphs 

After much negotiation the basis finally agreed upon between 
the government and the companies was 20 years’ purchase of 
the profits of the year ended 30th June 1868 The Chancellor 
of the Exchequer described the terms as “ very liberal but not 
more liberal than they should be under the rirnimstanrcs,” 
and stated that Mr Scudarrore had estimated that £6,000,000 
was the maximum price which the government would have to 
pay, and that the Postmaster- Gen era! would obtain from the 
telegraphs a net annual revenue of £203,000 at least In 
addition to the undertakings of the telegraph companies the 
government had to purchase the reversionary rights of the 
railway companies which arose out of the circumstance that 
the telegraph companies for the most part had erected their 
poles and wires along the permanent way of the railways under 
leases which m 1868 had still many years to run Ihe price 
awarded to the six telegraph companies was £5,7 3 5^000 A 
further £100,000 was paid for the Jersey, Guernsey, Isle of 
Man and other undertakings, and about £2,000 000 was paid 
to the railway companies for their reversionary rights, the cost 
of which had been estimated at £700,000 

The government acquired the perpetual and exclusive way- 
leaves for telegraph Imes over the railways, but the monopoly 
of the Postmaster-General does not apply to those numerous 
wires which are required for the protection of life on railways 
The telegraphs were transferred to the Post Office on the 5th of 
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February 1870 During the following three y^ars the govern- 
ment spent £500 000 m making good the depreciation suffered 
by the plant in the transition years of 1868 and 1869, for which 
allowance had been made m the purchase pnee, and about 
£1,700,000 was expended on new plant During that period 
8000 m of posts, 46,000 m of wire and about 200 m of 
underground pipes were added The cost of these works 
had been underestimated, and the report of the Select Com- 
mittee of the Post Office (Telegraph Department), 1876, states 
that “ the committee have not received any full and satis- 
factory explanation of the great differences between the esti- 
mated cxpendituie of 1869 and the actual expenditure incurred 
up to 1876 ” 

The excess expenditure caused the Post Office during two or 
three years to make temporary application of Savings Banks’ 
balances to telegraph expenditure, an expedient which was 
disapproved of by both the Treasury and the House of Commons 
Probably no more arduous task was ever thrown upon a public 
department than that imposed on the Post Office by the transfer 
The reforms which it was to bring about were eagerly and im- 
patiently demanded by the public This great operation had 
to be effected without mtemipting the public service, and the 
department had immediately to reduce and to simplify the 
charges for transmission throughout the kingdom It had to 
extend the hours of business at all the offices , it had to extend 
the wires from railway stations lying outside of town populations 
to post offices in the centre of those populations and throughout 
their suburbs , it had also to extend the wires from towns into 
rural districts previously devoid of telegraphic communication , 
It had to effect a complete severance of commercial and domestic 
telegraphy from that of mere railwiy traffic, and in order to 
effect this severance it had to provide the railways with some 
6000 m of wires in substitution for those of which they had 
been joint users It had further to provide at low charges for 
the distribution of news to the Press , it had to facilitate the 
transmission of money orders by telegram , finally, it had to 
amalgamate into one staff bodies of men who had formerly 
worked as rivals upon opposite plans and with different instru- 
ments, and to combine the amalgamated telegraph staff with 
that of postal service So 7( ilonsly was the work of im- 
provement pursued that within little more than six years of 
the transfer the aggregate extent oi road wires in the United 
Kingdom was already 63,000 m and that of railway wires 
45,000, in all 108,000 m The number of instruments in the 
telegraph offices was 12,000 At that date the superintending 
and managing stalfs of the Post Office eorrpiised 590 persons 
the staff of the old compinics with only about onc-third of the 
traffic having been 534 persons 

Ihe anticipations as to the increase of messages that would 
result from the reduction of rates were fully realized The 
number of messages increased from about 6,500,000 m i86q to 
nearly 10,000,000 m 1871 and to 20,000,000 in 1875, but the 
expectations as to net revenue were not justified by the results 
In 1869 Mr Scudamore estimated the operating expenses at 
51 to 56 per cent of the gross revenue In 1870-1 they were 
57 per cent and in 1871-2, 78 per cent Since 1873 the capital 
account has been closed with a total expenditure of £10,867,644, 
and all subsequent expenditure for extensions, purchase of sites 
and erection of buildings has been charged against revenue 

There are several reasons for the unsatisfactory financial results 
^art from the high price paid for the accjuisition of the telegraphs 
The unprofitable extension of the telegraphs has largely contn- 
buttd to the loss Moreover since 1881 the wages and salaries of 
the telegraph employees have been increased on several occasions 
in conscciuc^nce 01 political pressure lirought to bear on members 
of parliament , and notwithstanding the protest of the government 
of the day the House of Commons in 1885 caiTiecl a resolution that 
the minimum rate for inland telegrams should be reduced to Cd 
This involved a Urge extension of wires to cope with increased 
traffic The reduced rate took effect as from the ist of October 
1886 

Another reason assigned by the committee appointed by the 
Treasury in 1875 “ to investigate the causes of the increased cost 
of the telegraphic service since the acquisition of the telegraphs 
by the stale ' is the loss on the l)nsiness of transmitting Press 
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messages which has been estimated as at least ;^300 000 a year 
A further cause has been competition olfered by the telephone 
service, but against this the l^ost Office has received royalties from 
telephone companies and revenue from trunk telephone lines 
These amounted in 1887 to £26170 and £1^12 respectively, m 
1897 to £'^^,2%9 and £11^ 294, and in 1907 to ^240,331 and £^7g 639 
respectively 

The following table shows the financial results of the business 
m the year immediately following the purchase of the telegraphs 
by the state, m the two years preceding and the two years 
following the introduction of the 6d tariff, and in the seven 
financial years from 1900-1907 — 


the Jintish ship '^Agamemnon,” both being wardships lent for the 
purpose by their respective governments Ihc shore end was 
landed in Valentia Harbour on the 5th of August, and next 
morning paying out was started by the Niagara,” to which the 
laying of the first half had Ixen entrusted For the first few 
days the operation proceeded satisfactorily, though slowly, but 
on the afternoon of the nth, when 380 m had been laid, the 
cable snapped, owing to a mistake m the manipulation of the 
brake, and the ships returned to Plymouth with what remained 
Next year, 700 m of new cable having been made, the attempt 
was renewed, with the same ships, but on this occasion it was 


Year 

Number of 
Messages 

Gross Receipts 

lotal 

Expenditure 

Percentage 
of lotal 
Expenditure 
to Gross, 
Receipts 

Net Revenue or 
Deficiency 

Net Revenue 
after omitting 
from Total 
Expendituie the 
cost of Sues 
Buildings and 
Telegraph 
Extensions 

Interest on 
Stock created 
for Purchase of 
i elcgraphb 



/ 

1 


L 

K „ 

i 

1 8 70^-7 1 * 

9,850,177 

801,262 

462,762 

57 75 

338 500 

342 618 

214 500 

1883^84 

32,843,120 

I 789,223 

1 ,808 920 

loi 10 

19 697 
Deficiency 

330,835 

326,417 

1884-85 t 

II 278,459 

1 7H.414 

I 820,764 

102 03 

36 330 
Deficiency 

43 T37 
Deficiency 

274 271 

326417 

1885-86 

30 146 283 

i 787,264 

I 832,401 

102 52 

167 915 

326,417 

1886-87 

50,243 639 

I 887 159 

2 032 632 

107 70 

H3 473 
Deficiency 

88 484 

326 417 

1900-01 

89 576,961 

3 4‘;9 333 

3 79<^ 994 

109 7f> 

337 641 
Dcliciency 

6,861 

1 Deficit 

298,860 

1901-02 

90432 Oil 

3 570 046 

4 221,927 

1 18 26 

651 881 
Deficiency 

169 772 1 

Deficit 

298,860 

1902-03 

02 471 oou 

3 723 866 

4 3^5.577 

I16 16 

601,711 
Deficit ncy 

109,760 1 

Deficit 

298,860 

1903-04 

So 997/KX) 

3 73TM 15 

4693898 

12564 

957 783 
Dehcicncv 

3C/) 108 
Deficit 

278.483 

1904-05 

88 969,000 

3 Q20 023 

4839459 

123 45 

919,436 

Deficiency 

160 989 
Deficit 

271,691 

1905-06 

89 478,000 

4 131,380 

4,892,199 

11785 

740 819 
Deficiency 
652 053 
Deficiencv 

12,693 

271,691 

1006-07 

(Lstunated) 

89 493 000 

4,369 230 

5,021,285 

U492 

214,982 

271,691 


* 5lh Pebruaxy 1870 — Trinsfcr of telegraphs to the state 
I 1st October iSSs — Introduction of sixpenny tanff 


Submarine Telegraphs — Ihe first commercially successful 
cable was that laid across the straits of Dover from the South 
Foreland to Sangatte by T R Crampton in 1851, and two years 
later, after several futile attempts, another was laid between 
Port Patrick in the south of S( otland and Donaghadee m Ireland 
Ihis was followed by various other tables between England and 
the ntighbouring tountnes, and their success naturally revived 
the idea which had been suggested in 1845 of establishing 
telegraphic communication between EngUnd and America, 
though this enterprise, on account of the distance and the 
greater depth of water, was of a much more formidable char- 
acter On the Ameruan side Cyrus W Field acquired a con- 
cession which had been granted to F N Gisborne for a land 
line connecting St John’s, Newfoundland, and Cape Ray, in 
the Gulf of St Lawrence, and proceeded himsilf to get tontrol 
of the points on the American coast most suitable as landing 
places for a cable On the British side the question of con- 
structing an Atlantic cable was engaging the attention of the 
Magnetic Telegraph Company and its engineer Mr (afterwards 
Sir) Charles Bright Visiting England m 1856, P'leld entered 
into an agreement with Bright and with John Walkms Brett, 
who with his brother Jacob had proposed the constructing of an 
Atlantic cable eleven years previously, with the object of form- 
ing a company for establishing and working electric telegraphic 
communu ation between Newfoundland and Ireland The 
Atlantic Telegraph Company was duly registered in 1856, with 
a capital of £350,000, the great bulk of which was subscribed 
in England The manufacture of the cable, begun early in the 
following year, was finished in June, and before the end of July it 
was stowed partly m the American ship Niagara ” and partly in 


decided to begin paying out m mid-ocean, the two vessels, after 
splicing together the ends of the cable they had on board, 
sailing away from each other m opposite directions They left 
Plymouth on the loth of June, but owing to a terrific storm it 
was not till the 25th that they met at the rendezvous A splice 
having been made they started on the 26th, but the cable broke 
almost immediately Another splice was made, to be followed, 
after the ‘ Agamemnon ” had paid out about 40 m , by another 
break Again the ships returned to the rendezvous and made 
another splice, and again there was a break after the Agamem- 
non” had paid out 146 m , and then the ‘^Agamemnon,” after 
again returning to the meeting-place in tlie vain hope that the 
‘‘Niagara” might have returned there also, made for Queens- 
town, where she found her consort had arrived nearly a week 
previously 

Although a good deal of cable had been lost, enough remained 
to connect the British and American shores, and accordingly 
it was determined to make another attempt immediately To 
this end the ships sailed from Queenstown on the 17th of July, 
and having spliced the cable in mid-ocean, started to pay it 
out on the 29th The “ Niagara ” landed her end m 1 rinity Bay, 
Newfoundland, on the 5th of August, while on the same day 
the Agamimnon ” landed hers at Valentia 'I he electrical con- 
dition of the cable was then excellent, but unfortunately the 
(lectncian in charge, Wildman Whitehouse, conceived the wrong 
idea that it should be worked by currents of high potential 
For nearly a week futile attempts were made to send messages 
by his methods, and then a return was made to the weak 
currents and the mirror galvanometers of Sir William Thomson 
(Lord Kelvin) which had been employed for testing purposes 
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while the cable was being laid In this wa> communication 
was established from both suits on the i6th of August, but it 
did not continue long, for the insulation had been ruined by 
Whitehouse’s treatment, and after the 20th of October no 
signals could be got through 

The next attempt at laying an Atlantic cable was made m 
1865, the necessary capital being again raised in England It 
was determined that the work should be done by a single ship, 
and accordingly the “ Great Eastern ” was chartered She started 
from Valentia at the end of July, but fault after fault was dis- 
covered in the cable and the final misfortune was that on the 
2nd of August, when nearly 1200 m had been paid out, there 
was a break, and all the efforts made to pick up the lost portion 
proved unaviiling Next year the attempt was renewed The 
Atl intie lelegraph Company was reconstituted as the Anglo- 
American lelegraph Company with a capital of £600,000 and 
sufTicicnt cable was ordered not only to lay a line across the occiii 
but also to complete the 1865 cable The “ Great Eastern ” was 
again employed, and leaving the south-west coast of Ireland on 
the 13th of July she reached Irinity Bay a fortnight later, without 
serious mishap She then steamed eastwards again, and on the 
13th of August made her first attempt to recover the lost cable 
Ihis, like many subsequent ones, was a failure, but finally she 
succeeded on the 2nd of September, and having made a splu e 
completed the laying of the cable on the 8th of September 
Ihcse two cables did not have a very long life, that of 1865 
breaking down in 1877 and tnat of 1866 in 1872, but by the 
liter of these dates four other cables had been laid across the 
Atlantic, including one from Brest to Duxbury, Mass It was 
stated by Sir ( harlcs Bright in 1887 that by that date 107,000 m 
of submarine cable had been laid, w'hile ten years later it was 
computed that 162,000 nautical miles of cable were in existence, 
representing a capital of £40,000,000, 75 per cent of which had 
been provided by the United Kingdom Among the men of 
business it was undoubtedly Sir John Pender (1815-1896) who 
contributed most to the development of this colossal industry, 
and to his unf tiling faith m their ultimate realization must be 
ascribed the completion of the first successful Atlantic cables 
The submarine cables of the world now have a length exceeding 
200,000 nautical miles, and most of them have been manu- 
factured on the Thames 

The monopoly conferred upon the Postmaster-General by 
the lelegraph Act 1869 was subsequently extended to telephony 
and wireless telegraphy, but it does not extend to submarine 
telegraphy Ihe submarme telegraphs are mainly controlled 
by companies, the amount of issued capital of the existing 
British telegraph companies (twenty-four in number) being 
£30,447,191 but a certain number of lines are in government 
hands Thus on the 31st of March 1889 the undertakmg of 
the Submarine Telegraph Company was purchased by the 
governments concerned France and Great Britain jointly ac- 
quired the cables between Calais and Dover, Boulogne and 
Folkestone, Dieppe and Beachy Head, Havre and Beachy Head, 
Piron, near Coutances, and Vieux Chateaux (St Heliers, Jersey) 
Belgium and Great Britain became joint-proprictors of the 
cables between Ramsgate and Ostend and Dover and De la 
Panne (near Fumes) The two cables to Holland and one of 
the cables to Germany were already the property of Great 
Britain, and the German Union Company’s cable to Germany 
was purchased by the German government The offices of the 
Submarine Company in London, Dover, Ramsgate, East Dean 
and Jersey were purchased by the Post Office, as well as the 
cable ship , and the staff, 370 in number, was taken over by the 
government The capital amount laid out by Great Britain 
was £67,163, and on ist Apnl the new business was begun with 
a uniform rate to France, Germany, Holland and Belgium of 
2d a word, with a minimum of rod 

In 1890 Liverpool was placed in direct telegraphic communi- 
cation with Hamburg and Havre, and London with Rome 
The following year an additional cable was laid from Bacton, 
m Norfolk, to Borkum, in Germany, at the joint expense of the 
Bntish and German governments Direct telegraphic com- 
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munication was thus aflorded between London and Vienna 
In 1893 a contract was made with the Eastern and South Afrua 
Telegraph Company for the construction, laying and mainten- 
ance of a cable from Zanzibar to the Seychelles and Mau- 
ritius, a distance of 2210 m , for a subsidy of £28,000 a year 
for twtnt) >ears In 1894 the Eastern Extension Telegraph 
Company laid a cable from Singapore to Labuan and Ilong 
Kong, thus duplicating the route and making it an all-British 
line Ihe following year the lates to and from East and South 
Africa were reduced, by negotiation, from charges varying 
from 7s gd to 8s iid a word to 5s 2d or 5s Government 
messages were accorded a rate of 2s 6d , and Press telegrams 
one of from is ^d to is 7id a word In 1896 it was arranged 
to la) two new cables to France and one (for duplex working) 
to Germany On the ist of hebruary 1898 a new cable was laid 
between Bermuda and Jamaica (via lurks Islands), giving an 
all Bntish line to the West Indies, with reduced charges In 
1900 direct telegraph working was established between London 
and Genoa, and a third cable was laid to South Africa via St 
Helena and Ascension In 1896 a committee was appointed to 
consider the proposal for laving a telegraph cable between 
British North America and Australasia Ihc report of the 
committee , whu h is dated January 1897, was presented to parlia- 
ment in April 1890, and dealt with the practicability of the 
project, the route, the cost and the revenue Ihe committee 
wis of opinion that thi cable should be owned and worked by 
the governments interested, and that the genera! direction 
should be m the hands of a manager in London under the 
control of a small board at which the associated governments 
should be represented 1 he English ( abU i ompames urged that 
state interference with private enterprise was neither justifi- 
able nor necessary, as the rates could bi reduced and an 
alternative cable route to Austriha arianged on reason ible 
terms without it, and that the Cape rejute would be the best 
alternative route The government policy would, they alleged, 
create an absolute and objectionable monopolv In the corre- 
spondence {Bhu Bool, Ed 46, 1900) between the Eastern 
lelegraph Company and the Colonial Office, the company 
pointed out that Mr Raikes, when Postmaster-General, had 
stated thxt “it would be without precedent for the English 
governmimt itself to become interested in such a scheme in 
such a wiy as to constitute itself a competitor with existing 
commercial enterjinses carried on by citizens of the British 
empire There would be a very serious question raised, and it 
would probably extend to other forms of British enterprise ” 
The company further pointed out that Mr L Courtney (after- 
wards Lord Courtney), when Seeretary of the treasury, had 
stated that it woulcd be highly inexpedient to encourage upon 
light grounds competition against a company in the position of 
the Eastern lelegraph Company which has embarked much 
capital m existing lines ” , and that the permanent oflicials 
representing the Post Office before the Pacific ( able committee 
had stated “ that there was no precedent for the Imperial 
Government alone or in association with the Colonies managing 
or seeking business for a line of this kind ” The reply of the 
Colonial Office contained the following statements of general 
policy — “ With the progressive development of society the 
tendency is to enlarge the functions and widen the sphere of 
action of the central government as well as of the local autho- 
ritus, and to claim for them a more or less exclusive use of 
powers, and the performance of servues where the desired 
result IS difficult to attain through private enterprise, or where 
the result of entrusting such powers or services to private 
enterprise would be detrimental to the public interest, through 
their being in that event necessarily conducted primarily for 
the benefit of the undertakers rather than of the public This 
tendency is specially manifested in cases where from the 
magnitude or other conditions of the enterprise the public is 
deprived of the important safeguard of unrestricted com- 
petition In the case of inland telegraphs and of cable 

communication with the continent of Europe government 
control has entirely superseded private companies Closely 
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analogous to the action of the state m the cases referred to is 
the action taken by municipal authorities with the authority 
of the legislature in competing with or supersedmg private 
companies for the supply of electric light, gas, water, tramways 
and other public services The service which the govern- 

ment and the colonies desire is one which neither the Etistern 
lelegrciph Company nor any other private enterprise is prepared 
to undertake on terms which can be considered in comparison 
with the terms upon which it can be provided by the associated 
governments ” 

In November 1899 a committee was appointed by the Colonial 
Office for the further examination of tlie scheme, and towirds 
the end of 1900 a tender was accepted for the manufacture and 
laying of a submarine cable between the Island of Vancouver 
and Queensland and New Zealand for the sum of 79^5, 000, 
the work to be completed by the 31st of December 1902 A 
board was constituted to supervise the construction and working 
of the cable, composed of representatives of the several govern- 
ments, with offices at Westminster Under the Pacific Cable 
Act iqoi the capital sum of £2,000,000 was provided in the 
following proportions — 

United Kingdom, ij/iStlis with 3 representatives including the 
chairman 

Canada q/iSths with 2 representatives 

Australia 6/T8ths with 2 n presentativ i s 

New Zealand 2/i8ths with i representative 

In these proportions the respcitive contributing governments 
are responsible for the losses made in the working of the under- 
taking Ihe annuxl expenses of the board include £35,000 for 
cable repairs and reserve and a fixed payment to the N,itional 
Debt Commissioners of £77,544 as sinking fund to amortise 
npital expenditure m fifty years The deficiency on the 
working for the year ended 31st March i(;o7 was £54,924, and 
the approxim itc number of messages tr insmittecl during the 
year was 9^,783 with 1,126,940 words Ihere was m addition 
a considerable inter-colonial tralfic between Australia, New 
Zealand and the Fijis 

Since the early days of international telegraph), conferences 
of rcpicscntalivos of government tdegriph departments and 
(ompanies have been held from time to time (Pans 1865, 
Vienna 1868, Rome 1871 and 1878, St Petersburg 1875 , 1 ondon 
1879, Berlin 1885, Pins 1890, Huda Pcsth iSe/i, London 1903) 
In 1868 the Intern itional Bureau of lelegraphic Administra- 
tions was constituted at Berne, and a convention w is formuHtid 
by which a central ofhie was appointed to i oiler t and publish 
information and generally to promote the interests of inter- 
national telegraphy Internationil sennee regul itions have 
been drawn up which possess ecjual authority with the con- 
vention and constitute what ma) be regarded as the law relating 
to international telegraphy The total lengths of the 1 ind lines 
of the telegraphs throughout the world m 1907 WTre 1,015,894 
m aerial, and 11,454 m underground, and the total lengths 
of submarine cables of the world were 39,072 nautical miles 
under government administration and 194,751 nautual miles 
under the administration of private companies 

Bibltocraphy — R( ports to the Postma^Ur-Gtmral upon proposals 
for transferriviff to the Post Ofpte tin lelee'raphs thrnuf^hout the United 
Kingdom (1868), Special Reports from Sihct Committee on the 
hleitric lelegraphs Bills (1868 18O9) , Report by Mr Scudamore on 

the reorganization of the rdt^raph system of the United hin^dom 
(187O Journ Statistical Society (September 1872 March 1881), 
Report of a Committee appointed by the Treasury to tnvesiif^ate the 
causes of the increased cost of the Tclearaphir Service^ to-c (1870 , 
Reports of the Postmaster General for 1895, e^c Journ Inst Llec 
Pnfj (November igo()) , H R Mejer The British State Felef^raphs 
(London 1907), The * IZlectneian Plectrual Trades Dirccte>r\ 

E Crarcke Manual of Electrical Undertakings On submarine 
cables see also the works of Sir Charles Blights son Mr Charlts 
Bright, h R b E , AM Inst C T M I L E , r g liis I.ife of his 
father (i8i;8) his Address to London Ch imbei of ( ommercc on 
“Impenil Telegraphic Communication” (igo2) Lecture to Koval 
United Service Institution on “Submarine Telegraphy” (1(107) 
Lectures to Royal Naval War College (igio) anci RE Alilitary 
School (igo8) on “Submarine Cable Laying and Rt pairing” and 
articles m Quarterly Review (April igo^) on ‘ Imptnil Telegraphs ” 
and in Edinburgh Review (April 1908) on “ The International Radio- 
Tt k graphic Convention ” (E Ga ) 


Part II— Wireifss Telegraphy 

The early attempts to achieve electric telegriphy involved 
the use of a complete metallic circuit, but K A Steinheil of 
Munich, however, acting on a suggestion given by Gauss, made 
in 1838 the important disroverv that half of the circuit might 
be formed of the conducting (arth, and so discovered the use of 
the earth return, since then an essential feature of nearl) every 
telegraphic circuit Encouraged b) this success, he even made 
the further suggestion that the remaining metallic portion of 
the ( in uit might perhaps some day be abolished and a system 
of wireless U If graph) established^ 

Morse showed, b) experiments made m 1842 on a canal at 
Washington, that it was possible to interrupt the metallic electric 
circuit in two pUces and yet retain pijwer of electric 
communie ition (sec k ihic, Inc at , p 10) His plan, 
which has been imitated by numerous other experimentalists, 
was as follows — On ciuh side of the canal, at a considerable 
distance apart, metal plates e e (fig 35) were sunk in the water , 
the pair on one side were eonnerted by a battery B, and the 
pair on the other b) a galvanometer or telegraphic rcfeivtr R 
Under these circumstanfcs a small 
portion of the currf nt from the 
battery is shunted through the gal- 
vanometer circuit, and c^n be used 
to make elcelric signals Morse and Canal 

Gile, who assisted him, found, how- 
ever, that the distance of the plates 
up and down the ( inal must be at 
leist three or four times the width of 
the can il to obtim successful results 
Numerous investigators followed m 
Morse’s footsteps James Bowman 
Linds ly of Dundee, between 1845 and 1854, reinvented and even 
patented Morse’s method, and practically put the plan into 
operation for experimental purposes across the river la) J W 
Wilkins in 1849, and H Highton in experiments described in 
1872, also revived the same suggestion for wireless tclcgriph) 

The invention of the migneto-tclc'phone put into the hands of 
electricians a new mstnimint of extr lordinar) sensitiveness for 
the detection of fieble interrupted, or altem iting, cur- Trow~ 
nnts, and by its aid J Irowbridgc in 1880, m the ttidge 
tinted States, made a very elabonite investigation of the 
propagition of electric (urrcnls through the earth, cither soil 
or w Iter (see “ Th( E irth as a ( onduetor of Elcctniity,” Amcr 
Acad Arts and Sa , 1880) He found, as others have done, 
that if a batter), dvrnmo or induction coil has its terminals 
connected to the earth at two distant places, a s>stem of electru 
currents flows between these points through the (rust of the 
earth If the current is internipted or alternating, and if a 
telephone receiver has its termmils connected to a separate 
metallic circuit joined b) cirth plates at two other places to the 
earth, not on the same equipotcnti il surface of the first circuit, 
sounds will be Inard in the telephone due to a current passing 
through it Hence, by inserting a break-and-make key in the 
circuit of the batter) , coil or dv namo, the uniform noise or hum 
m the telephone can bf cut up into periods of long and short 
noises, which can be made to \ield the signals of the Morse 
alphabet In this manner Irowbridge showed that signalling 
might be earned on over considerable distances by electric 
conduction through the earth or w iter between places not 
metillicall) ( onnected He also repeated the suggestion 
which Lindsa) had already made that it might be possible to 
signal in this tn inner b) conduction currents through the 
Atlantic Ocean from the United States to Europe He and 
others also suggcstid the applicabilit) of the method to the 
mter-rommunieation of ships at sea He proposed that one 
ship should bf provided with the means of making an interrupted 
current m a ( ircuit formed partly of an insulated mctiillic wire 
connected with the sea at both ends b) plates, and partly of the 
unlimited ore in Such an irrangcment would distribute a 

' For a history of the discovcrv of the earth retuin see Fahie, 
History of I Uctric lch»raph\ *0 the \ ear rSjy, pp 
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system of flow lines of current through the sea, and these might 
be detected by any other ships furnished with two plates 
dipping into the sea at stem and stern, and connci ted by a wire 
having a telephone in its circuit, provided that the two plates 
were not placed on the same equipotential surface of the origmal 
current flow lines Experiments of this kind were actually 
tried by Graham Bell in iiiS2, with boats on the Potomac river, 
and signals were detected at a distance of a mile and a half 
At a later date, 1891, Irowbndge discussed another method 
of effecting communication at a distance, viz , by means of 
magnetic induction between two separate and completely 
insulated circuits If a primary circuit, consistmg of a large 
coil of wire P (fig 36), has in circuit a battery B and an m- 

tcrnipter I, and at some distance 
and pandlel to this pnmar> circuit 
is placed a secondary circuit S, 
havmg a telephone T included in 
it, the mtemiptions or rev ersals of 
the current in the primary circuit 
will give nse to a varying magnetic 
field round that circuit whic^ will 
induce secondary currents in the 
other circuit and aflect the 
telephone receiver Willoughby 
Smith found that it was not 
necessary even to connect the 
telephone to a secondary circuit, 
but that It would be affected and 
give out sounds merely by bemg held m the variable magnetic 
field of a primary circuit By the use of a key in the battery 
circuit as well as an interrupter or current reverser, signals can 
be given by breaking up the continuous hum in the ttlephone 
into long and short periods This method of communication 
by magnetic induction through space establishes, therefore, a 
second method of wireless telegraphy which is quite independent 
of and different from that due to conduction through earth or 
water 

Sir W H Prccce, who took up the subject about the same 
time as Prof Trowbridge, obtained improved practical results 
preeca Combining together methods of induction and con- 
duction His first publication of results was in 1882 
(Brit Assoc Report), when he drew attention to the considerable 
distance over which inductive effects occurred between parxllel 
wircj> formmg portions of telephonic and telegraphic circuits 
Following on this he made an interesting experiment, using 
Morse’s metliod, to connect the Isle of Wight telegraphically 
with the mainland, b\ conduction across the Solent m two 
places, durmg a temporary failure of the submarine cable in 
i; 882 m that channel In subsequent vears numerous experi- 
ments were carried out by him in various parts of Great Britain, 
in some cases with circuits earthed at both ends, and in other 
cases with completely insulated circuits, which showed that 
conductive effects could be detected at distances of many miles, 
and also that inductwe effects could take place even between 
circuits separated by solid earth and by considerable distances 
A W Heaviside in 1887 succeeded in communicating by tele- 
phonic speech between the surface of the earth and the sub- 
terranean galleries of the Broomhill collieries, 350 feet deep, by 
laying above and below ground two complete metallic circuits, 
each about 2i m in length and parallel to each other At a 
later date other experimentalists found, however, that an equal 
thickness of sea- water interposed between a primary and 
secondary circuit completely prevented similar inductive inter- 
communication In iSSt; Preece and Heaviside proved by 
expenments made at Newcastle that if two completely insulated 
circuits of square form, each side being 440 yds , were placed 
a quarter of a mile apart, telephonic speech was conveyed from 
one to the other by induction, and signals could be perceived 
even when they were separated by looo yds The method 
of induction between insulated primary and secondary circuits 
laid out flat on the surface of the earth proves to be of limited 
application, and in his later expenments Preece returned to a 


[WIRELESS 

method which unites both conduction and induction as the 
means of affecting one ciicuit by a current m another In 1892, 
on the Bristol Channel, he established communication between 
Lavernock Point and an island called hlat Holme in that channel 
by placing at these positions insulated single-wire circuits, 
earthed at both ends and laid as far as possible parallel to each 
other, the distance between them being 3 3 m The shore 
wire was 1267 yds long, and that on the island 600 yds An 
interrupted current having a frequency of about 400 was used 
in the primary circuit, and a telephone was employed as a 
receiver in the secondary circuit Other expenments in in- 
ductive telegraphy were made by Precce, aided by the officials 
ot the Bntish Postal Iclegraph Service, in Glamorgan shrre in 
1887 , at Loch Ness in Stotland in 1892 , on Conway Sands in 
1893 , and at Frodsham, on the Dee, in 1894 (See Jour Inst 
EUc Eng , 27, p 869 ) In 1899 expenments were made at Menai 
Straits to put the lighthouse at the Skerries into communication 
with the coastguard station at Cemlyn A wire 750 yds in 
length was erected along the Skerries, and on the mainland one 
of 3} m long, starting from a point opposite the Skerries, to 
Cemlyn Each line terminitcd in an earth plate placed in the 
sea The avertige perpendicul.ir distance between the two lines, 
which are roughly parallel, is 2 8 rn Tele phonic speech 
between these two circuits was found possible and good, the 
communication between the circuits taking place partly by 
induction, and no doubt p irtly by condiu lion On the ques- 
tion of how far the effects are due to conduction between the 
earth plates, and how far to true electromagnetic induction, 
authorities differ, some being of opinion that the two effects 
are in operation together A similar installation of inductive 
telephony, in wluch telephone currents in one line were made 
to create others in a nearly parallel and distant line, was estab- 
lished in 1899 between Rathlin Island on the north coast of 
Ireland and the mainland The shortest distance between 
the two pi ices is 4 m By stretching on the island and 
mainl ind parallel wire circuits earthed at each end, good tele- 
phonic communication over an average distance of 6J m was 
established between these independent circuits 

The difficulty of connecting lightships and isolated lighthouses 
to the mainland by submarine cables, owing to the destructive 
action of tlie tides and waves on rocky coasts on the wu- 
shore ends, led many inventors to look for a way out of loughby 
the difficulty by the adoption of some form of inductive 
or conductive telegraphy not necessitating a continuous cable 
Willoughby S Smith and W P Granville put into practice 
between Alum Bav m the Isle of Wight and the Needles light- 
house a method which depends upon conduction through sea 
water (Sec Jour Inst Elec Eng , 27, p 938 ) It may be ex- 
plam(d as follows — Suppose a battery on shore to have one 
pole earthed and the other connected to an insulated submarine 
cable, the distant end of which was also earthed , if now a 
galvanometer is inserted anywhere in the cable, a current will 
be found flowing through the cable and returning by various 
piths through the sea If wc suppose the cable interrupted at 
any place, and both sides of the gap earthed by connexion to 
plates, then the same conditions will still hold Communication 
was established by this method in the year 1895 with the light- 
house on the Fastnet ^ A cable is carried out from the mainland 
at Crookhaven for 7 m , and the outer end earthed by 
connexion with a copper mushroom anchor Another earthed 
cable starts from a similar anchor about 100 ft away near 
the shore line of the Fastnet rock, crosses the rock, and is again 
e irthed in the sea at the distant end If a battery on the main- 
land IS connected through a key with the shore end of the mam 
cable, and a speaking galvanometer is in circuit with the short 
(able crossing the Fastnet rock, then closing or opening the 
battery connexion will create a deflection of the galvanometer 
A very ingenious call-bell arrangement was devised, capable of 
responding only to regularly reversed battery currents, but not 

* See Fahie, History of Wireless Telegraphy, p 170, also ^th 
Report (1897) of the Royal ( oramission on Electrical Communication 
with Lightships and Lighthouses 
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to stray “ earth currents/* and very pjood signalling was estab- I hut was abandoned because it apparently fulfilled no real 


lished between the mainland and the roc k Owing to the rough 
seas sweeping over the Fastnet, the conditions are such that any 
ordinary submarine cable would be broken by the wearing 
action of the waves at the rock boundary m a very short time 
Another worker in this department of research was C A 
Stevenson, who in 1892 advocated the use of the inductive 
system pure and simple for communication between the mam- 
land and isolated lighthouses or islands He proposed to 
employ two large flat coils of wire laid horizontally on the 
ground, that on the mainland having m circuit a battery, 
interrupter and key, and that on the island a telephone His 
proposals had special reference to the necessity for connecting 
a lighthouse on Mueklc Flugga, in the Shctlands, and the main- 
land, but were not carried into effect Professor E Rathenau 
of Berlin made many expciimcnts in 1894 in which, by means of 
a conductive system of wireless telegraphy, he signalled through 
3 m of water 

Sir Oliver Lodge in 1898 thcuretitally examined the inductive 
system of space telegraphy (See Jour Inst Klee Eng , 27, p 
799 ) aclvoc^ited and put in prac ticc ox|)crimentally 
^ a system by which the primary and secondary circuits 
were ** tuned ” or syntonized by including condensers in the 
circuits He proved that when so syntonized the circuits are 
inductively respondent to eadi other with a much less power 
expenditure in the prunary (ireuit than without the syntony 
He also devised a “ call ” or arrangement lor actuating an 
ordinary electric bell by the accumulated effect of the properly 
tuned inductive impulses falling on the secondary circuit A 
very ingenious call-boll or annunciator for use with inductive 
or conductive systems of wireless telegraphy was invented and 
described in 1898 by S Lvorshed, and has been practically 
adopted at Lavernock and Flat Holme {Id , 27, p 852 ) 

In addition to the systems of wireless or space telegraphy 
depending upon conduction through earth or water, and the 
aduon ir^ductive system based upon the power of a magnetic 
field created round one circuit to induce, when varied, 
a secondary current in another circuit, there have Ixcn certain 
attempts to utilize what may best be described as ckctrostatic 
induction In 1885 Edison, in conjunction with Gilliland, 
Phelps, and W Smith, worked out a system of c ornmunuating 
between railvv ly stations and moving trains At each signalling 
station was erected an insulated metallic surface facing and near 
to the ordinaiy telegraph wires On one or more of the c irrngcs 
of the trains were placed also insulated metallic sheets, which 
were m connexion through a telephone and the second irv 
circuit of an induction coil with the e.irth or rails In the 
primary cinuit of the induction coil wis an arrangement for 
rapidly intermitting the (urrent and a kev for short-urcuiting 
this primary circuit The telephone used was Edison’s (halk 
cylinder or clcctromotograph type of telephone Hcnic, when 
the coil at one fixed station was in action it generitcd high 
freijucnc y altci n itmg currents, which were propag ited ac ross 
the air gip between the ordiniry telegraph wires and the 
metallic surfaces attached to one secondir) tcrminil of the 
induction coil, and conveyed along the ordinary telegraph 
wires between station and moving tram Thus, in the case of 
one station and one moving railway carnage, there is a circuit 
consisting partly of the earth, partly of the ordinary^ telegraph 
wires at the side of the track, and partly of the circuits of the 
telephone receiver at one place and the secondary of the in- 
duction coil at the other, two air gaps existing in this circuit 
The electromotive force of the coil is, however, great enough 
to create m these air gaps displacement currents which are 
of magnitude sufficient to be equivalent to the conduction 
current required to actuate a telephone This current may^ be 
taken to be of the order of two or three micro- imneres I he 
signals were sent by cutting up the contmuous hum in the 
telephone into long and short periods in accordance with the 
Morse code by manipulating the key in the primary circuit 
The system was put into practical operation in 1887 on the 
Lehigh Valley railroad in the United States, and worked well, 


public want Edison also patented (USA Pat Spec , No 
4 fi 597 i> 14th May 1885) a plan for establishing at distant places 
two insulated elevated plates One of these wOvS to be connected 
to the earth through a telephone receiver, and the other through 
the secondary circuit of an induction coil m the pnmary circuit 
of which was a key 1 he idea was that vanations of the primary 
current would ci'eatc electromotive force in the secondary 
circuit which would act through the air condenser formed by 
the two plates It has sometimes been claimed that Edison’s 
proposed elevated plates anticipated the subsequent invention 
by Marconi of the aerial wire or antenna, but it is particularly 
to be noticed that Edison employed no spark gap or means 
for creating elec trical high frequency oscillations in these wires 
There is no evidence that this plan of Edison’s was practically 
operative as a system of telegraphy 
A very similar system of wireless telegraphy was patented 
by Professor A E Dolbear in 1886 (USA Pat Spec , No 
3«;o299), in which he proposed to employ two batteries at two 
places to affect the potential of the earth at those places At 
the sending station one battery was to have its positive pole 
connected to the earth and its negative pole to an insulated 
condenser In circuit with this battery was placexl the second- 
ary circuit of an induction coil, the primary circuit of which 
contained a telephone transmitter or miirophone interrupter 
At the receiving station a telephone receiver was placed m 
senes with another insulated battery, the negative termmal 
of which was to be in connexion with the earth There is no 
evident e, however, that the method proposed could or did 
effect the transmission of speech or signals between stations 
separated by any distance Many other more or less imperfect 
devices — such as those of Mahlon Loomis, put forward m 1872 
and 1877, and Kitsee in 189s — wireless telegraphy were not 
within the region of practically realizable schemes 
Space or Radio-Telegraphy by Hertzian Waves — Up to 1895 
or 1896 the suggestions for wireless telegraphy which had been 
publicl> announced or tried tan thus be classified under three 
or four divisions, based respectively upon electrical conduction 
through the soil or sea, magnetic induction through space, 
combinations of the two foregoing, and lastly, electrostatic 
induction All these older methods have, however, been 

thrown into the background and rendered antiquated by inven- 
tions whiih have grown out of Hertz's scientific investigations 
on the production of electric waves Before the classical 
researches of Hertz in 1886 and 1887, manv observers had 
noticed curious effects due to elcttnc sparks produced at a 
distance which were commonly ascribed to ordinary electro- 
static or electro-magnetic induction Thus Joseph Henry 

{Snentifit Wrtit'ig^ vol 1 p 203) noticed that a single electric 
spark about an inch long thrown on to a circuit of wire in an 
upper room could magnetize steel needles included m a parallel 
einuit of wire pkued in a tellar 30 ft below with two floors 
intervening Some curious distance -phenomena connected wath 
electric sparks wen observed in 1875 b) Idison (who referred 
them to a supposed new “ actheric force ”) and confirmed by 
Beard, S P Ihompson, E J Houston and others^ D E 
Hughes m»idc some remarkable observations and experiments 
in or between the years 1879 and 1886 though he did not 
describe them till some twent) years afterward > He dis- 
covered a fact subseqiicnth rediscovered b> others, that a 
tube of metallic filings, loosdv packed, was sensitive to electric 
sparks made in its vicinitv, its electrical resistance being re- 
duced, and he was able to detect effects on such a tube con- 
nected to a battery and telephone at a distance of 500 yds ^ 
Ihese distance effects were not understood at the time, or 
else w( re referred simply to ordmarv induction Hertz, however, 
made known in 1887 the experimental proofs that the discharge 

^ See Titc^raphic Journal of London vol iv pp 29 46 61 , 
Prot Phv^ Sof Land vol 11 ]) 103 

* See Fahie History of Wireless 1 tlegraphy p 289 , also an im 
portant letter by D E Hughes m The / lictrictan, London, 1899, 
43 40 
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of a condenser produces an electric spark which under proper 
conditions creates an effect propagated out into space as an 
electric wave He tmplo> ed as a detector of this wave a simple, 
nearly closed circuit of wire called a Hertz resonator, but it 
was subsequently discovered that the metallic microphone of 
D E Hughes was a far more sensitive detector The peculiar 
action of electric sparks and waves m reducing the resistance 
of discontinuous conductors was rediscovered and mvestigated 
by Calzecchi Onesti,^ by Branly,^ Dawson Turner,^ Minchin, 
Lodge, ^ and many others Branly was the first to investigate 
and describe m 1890 the fact that an electric spark at a distance 
had the power of changing loose aggregations of metallic powders 
from poor to good electric conductors, and he also found that 
in some cases the reverse action was produced Lodge parti- 
cularly studied the action of electric waves in reduemg the 
resistance of the contact between two metallic surfaces such 
as a plate and a point, or two balls, and named the device a 
coherer He constructed one form of his coherer of a glass 
tube a few mches long filled with iron borings or brass filings, 
having contact plates 01 pins at the end When such a tube 
IS inserted in series with a single voltaic cell and galvanometer 
It IS found that the resistance of the tube is nearly infinite, 
provided the filmgs are not too tightly squeezed On creating 
an electric spark or wave in the neighbourhood of the tube 
the resistance suddenly falls to a few ohms and the cell sends 
a current through it By shaking or tapping the tube the 
original high resistance is restored In 1894 he exhibited 
apparatus of this kind m which the tapping back of the tube 
of filings was effected automatically lie ascribed the reduc- 
tion of resistanie of the mass to a welding or cohering action 
taking place between the metallic particles, hence the name 
“ coherer ” But, as Branly showed, it is not universally true 
that the action of an electric wave is to reduce the resistance 
of a tube of powdered metal or cause the particles to cohere 
In some cases, such as that of peroxide of lead, an increase of 
resistance takes place 

Between 1894 and 1896 G Marconi gave great attention to 
the improvement of devices for the detection of electric waves 
Hmreoni Hiade his sensitive tube, or improved coherer, as 
^ ” follows — A glass tube having an internal diameter 
3f about 4 millimetres has scaled into it two silver plugs PP 
by means of platinum wires WW (fig 37) , the opposed faces 
oi these plugs are perfectly smooth, and are placed within a 
millimetre of each other The interspace is filled with a vtry 
small quantity of nickel and silver filings, about 95 per cent 
mckel and 5 per cent silver, sufficient to fill loostly about half 
the cavity between the plugs, which fit tightly into the tubc^ 
The tube is then exhausted of its air, and attached to a bone 

□r glass rod as a holder This form of electric vva\o detector 

proved itself to be far more certain in operation and sensitive 

A 
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Fic 37 — Mirconi Sensitive Metallic Filings Tube or Electric 
Wave Detector 

than anything previously invented The object which Marconi 
had in view was not merely the detection of electric waves, 
but their utilization in practical wireless telegraphy Sir 
William Crookes had already suggested in 1892 in the Fortnightly 
Review (February 1892) that such an application might be 

* Nuovo ctmenin, senes 111 vol xvii 

* Comptes nndus vols cxi cxii , see also The Electrician 
xl 87 91 166 235 333 and 397 , xli 487 xlii 46 and 527 , and 
xliii 277 

* Report Brit Assoc 1892 

* Lodge, Signalling through Space without Wires, 3rd cd , p 73, 
1809 

® bee G Marconi Brit Pat Spec 12039 of 1896 


made, but no one had overcome the practical difficulties or 
actually shown how to do it 

G Marconi, however, made the important discovery that if 
his sensitive tube or coherer had one termmal attached to a 
metal plate lying on the earth, or buried in it, and the other to 
an insulated plate elevated at a height above the ground, it 
could detect the presence of very feeble electric waves of a certain 
kind originating at a great distance In conjunction with the 
above receiver he employed a transmitter, which consisted of a 
large mduction or spark coil S having its spark balls placed a few 
millimetres apart , one of these balls was connected to an earth 




plate E and the other to a plate or wire insulated at the upper 
end and elevated above the surface of the earth In the 
primary circuit of the induction coil I he placed an ordinary 
signalling key K, and when this was pressed for a longer 01 
shorter time a torrent of electric sparks passed between the 
balls, alternately charging and discharging the elevated con- 
ductor Aj and creating clcctriial oseillitions (see Fii^eiRo- 
KiNErics) in the wire This elevated conductor is now called 
the antenna j aerial wire, or air wire At the receiving station 
Marconi connected a single voltaic cell Bj and a sensitive tele- 
graphic relay R in senes with his tube of metallic filings C, and 
interposed certain little coils called (hoking coils Ihc relay 
was employed to actuate through a local battery Bj an ordinary 
Morse printing telegraphic instrument M One end of the 
sensitive tuhp was then connected to the earth mcl the other 
end to an antenna or insulated elevated conductor Assum- 
ing the transmitting and receiving apparatus to be set up at 
(hstant stations (see fig 38**), the insulated wires or plates 
being upheld by masts, its operation is as follows — When the 
key in the primary circuit of the induction coil is pressed the 
transmitting antenna wire is alternately charged to a high 
potential and discharged with the production of high frequency 
oscillations m it This process creates in the space around 
electric waves or periodic changes m electric and magnetic 
force round the antenna wire Ihc antenna wire, connected to 
one spark ball of the mduction coil, must be considered to form 
with the earth, connected to the other spark ball, a condense 1 
Before the spark happens Imes of electrostatic force stretch 
from one to the other in curved lines When the discharge 
takes place the ends of the lines of electric force abutting on 
the wire run down it and are detached in the form of semi- 
loops of electric force which move outwards with their ends on 
the surface of the earth As they travel they are accompanied 
by lines of magnetic force, which expand outwards in ever- 
widemng circles ^ The magnetic and electric forces are directed 
alternately in one direction and the other, and at distances 
which arc called multiples of a wave length the force is in the 
same direction at the same time, but in the case of damped 
waves has not quite the same intensity The force at any one 
point also v^aries cyclically, that is, is varying at any one point 

• Figures 38 39 41 42 44 45 46 47 48 and 49 arc drawn 
from Professor J A Fleming's Electric Wave Telegraphy, by per- 
mission of Longmans (rreen & Co 

’ Foi a more complete account of the nature of an electric wave 
the reader is referred to Hertz's Electric Waves and to the article 
Eltctku Wavf bee also The Principles of f lectrio Wave Tele- 
graphy, by J A Fleming 
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and varying from point to point This periodic distnbution 
in time and space constitutes an electric wave proceeding out- 
wards in all directions from the sending antenna If we con- 
sider the lines of magnetic force in the neighbourhood of the 
receiving antenna wire we shall sec that they move across it, 
and thus create in it an electromotive forte which acts upon 
the coherer or other sensitive device associated with it 

Marconi’s System of Wireless Tele f^r aphv svstem of 

electric wave tclep;ra.pliv consists therefore in setting up at the 
trinsmittiiig st ition the devices just described for sending out 
groups of d imjjcd elcctiic wives of the ibove kind in long or short 
trains corresponding to the da^h or dot signals of the Morse 
alpliabet These trains an produced by pressing the key in the 
jininary circuit of the induction coil for a longer or shorter time 
and generating i long or short senes of oscillatory electric spirks 
betwein the sp irk balls with i corresponding creation of trains of 
el( ctric waves At the receiving station he connected as stated, one 
end of the sensitive tube to earth and the other to the antenna and 
im])rovod and lojilied a device of Poj)off for lutomaticallv tapping 
tlie tulx after cich eke trie iinput had lendtrcd it condiictivi He 
c luscd the nl IV in seiu s with the sciisiti\e tulio to set in action not 
only a telegraphic instnimeiit but ilso tin electromagnetic t ipj)ei 
which w IS irrangecl so as to idmimster light blows on the under side 
of tin sensitive tube win n the latter passed into the conductive con- 
dition The effect was to punt a dash or dot on a strip of telegraphic 
pipei according as the incident electric wave tram lasted a longer 
oi shorter time In addition he added certain spark generating 
coils across tlu contacts of the rcla> and tapper ITc thus pro 
diictd in i8Qf) for the tirst tune an operative apparatus of electric 
w we telegriphy Its simplicity and compactness recommended it 
immediately for communication between ship and shore and for 
intcnnaiiiK communication generally Marconi’s earliest experi- 
mi nts with this apparatus weie made in Italy In i8o() he came to 
England and gave demonstrations to the British postal telegraph 
dejiartmcnt and othei officials Some of these experiments w^rc ' 
mule on Salisbury Plain and others in the Bnstol Channel between 
Lavenioek and klat Holm and Bre im Down m 1897 harly in 
189S pcrmaiK nt stations wire established between Alum Bay 
and Bournemouth a distance of 14^ m where successful lesults 
were obtained I atci the Bournemouth st ition was removed to 
Pook Ilaibour and the Alum Bay station to Niton in the Isle of 
Wight, tin distance being thus increastd to 30 m In December 
1S98 communication was established by the Marconi method be 
tween the Fast froodwin lightshiji and the South Poreland light 
house , and this instillation was maintained for upwards of a year 
ilunng which it was the means of saving both life and property 
In ^larcli 1899 communication was efftcted by his system between 
Eiiglind (South lorelind lighthouse) and I ranee (Winiercux near 
Boulogne) a distance of 30 ni lie kept up tlic communication 
for six months in all weathers, and found that ordinary commercial 
messages could be transmitted at the rate of is to *,0 worals a 
inmute In January iQoi he established conimiinication by his 
SNstcni bctwcdi the Li/aid in Cornwall and Niton in the Isle of 
Wight a distance of 200 in \ full account of the development 
of his system was gi\en by him in an article published in the 
i ortuv^htly IhviCiV for June igu2 , see also a paper by him in the 
Jitum Inst IJiL I np; 1S90 28, p 273 About this time lu intro- 
duced various improvements into the receiving apparatus Insteael 
cU mscttiug the sensitive tube betwten the leceiving inteniia and 
the earth he inserted the piimary coil of a peculiar form of oscilla- 
tion tnnsfoimci and ceinnectcd the termin ils of the tulie to the 
second iiy ciicuit of the transformer lodge hid jireviously sug 
gested tilt use of transformed oscillations feir aeliiig on the coherer 
(see British Patent tyfue No iiS75 of 1897) but it is ncA every 
form of oseill ition tiansformer which is suitable for this purjiosc 

Marconi s sucressc*s and tlie dc^monstrations he had pv<n of the 
thoroughly practical character of his system of electric wave 
telegraphy stimulated otlur inventors to enter the same field of 
labour whilst theorists begin to study carefully the nature of the 
pliysK il operations involved It wis seen that the etlect of the 
impact of the incident electric waves upon the vertical icceiving 
wiK was to ere itc in it elcctiical oscillations or m other worils 
high frtcjucnev iltcrn iting electiic currents such that whilst the 
pntchtial variations were a maximum at the top or insulated end 
eif tlie antenna the current at that point w is zero and at the base 
the potential vaiiation w is zero and the cuiicnt amplitude a maxi- 
mum Ilf net devices for detecting the oscillations in the antenna 
aic merely veiy sensitive forms of ammeter anel voltmeter It 
was also recfignized that whit is rcc|uired at the transmitting end 
IS the Lst ibhsliment of powerful electnc oscillations m the sending 
antcnni which cieatc iiid radiate their energy m the form of 
electnc waves having their magnetic force component parallel to 
the earth s surface and their electric component pcipendiculai to it 

Transmitting Apparatus — Wc nowr consider the more recent 
appb incLs foi electric wave Ukgraphy under the two divisions 
ol tranbinilUng and receiving apparatus First as regards the 


transmitting part, one essential element is the antenna^ aerial, 
or atr wire, which may take a variety of forms It may consist 
of a single plain or stranded copper wire upheld at the top by 
an insulator from a mast, thimney or building Ihe wire may 
have at the upper end a plate called a “ capacity arca,^* 
electrically equivalent to an extension of the wire, or part of 
the wire may be bent over and earned horizontally In many 
cases multiple antennae arc used consisting of many wires 
arranged in cone or umbrella-nb fashion, or a metal roof or 
metallic chimney may be employed (see fig 39) In any case 
the antenna serves as one surface of a condenser, the other 
surface of which is the earth I his condenser is charged elec- 
trically and then suddenly discharged and violent electrical 
oscillations are set up m it, that is to say, electricity rushes to 
and fro between the antenna and the earth This creates 
rapid variations in electric and magnetic force round the antenna 
and detaches energy from it in the form of an eleetne wave 
Ihe antenna has at oni moment a static electrical charge dis- 
tributed upon it, and lines of electric force stretch from it to 
the surrounding earth At the next instant it is the seat of an 
eleetne current and is surrounded by closed lines of magnetic 
force These static and kinetic conditions succeed each other 
rapidly, and the result is to detach or throw off from the antenna 
semi-loops of electric force, which move outwards in all direc- 
tions and are accompanied by expanding circular lines of 
magnetic force The whole process is exactly analogous to 



the operation by which a violin string or organ pipe creates an 
air or sound wave The violin string is first drawn on one side 
I his strain corresponds to the electrical ch irging of the antenna 
The string is then suddenly released This corresponds to the 
electrical discharge of the antenna, and the sul)stc|uent string 
vibrations to the electrical vibrations Ihese communicate 
their energy to the surrounding air, and tlus energy is conveyed 
away in the form of air waves 

I here are tliree wavs in which the antenna may be charged — 

(I) It may bt scparateil from the a irth by a pair of spark balls 
which are connected respectively to the terminals of an induction 
coil or trinsfoimer or other high tension generator If these spark 
balls arc stt at the right dist met than when the potential difference 
accumulates the antenna will be charged and at some stage suddenly 
discharged by the discharge leaping across the spark gap This 
was Marconi’s origin il method and the plan is still used under the 
naim of the direct metho I of excitation or the plain antenna 

(II) The antenna mav have oscillations excited in it inductively 
F Braun suggestt d in 1 SgS that the oscill itory discharge of a Leyden 
jar should be sent through the jinmarv coil of a transformer and 
the secondary coil should be interposed between the antenna and 
an earth connexion^ Marconi* imparted practical utilit) to this 
idea b> tuning the two circuits together, and the arrangement 
now ctnjilovcd is as follows —A suitable condenser C or battery 
of Leyden jars his one coating connected to one spark ball and 
the other through i coil of erne turn with the othei spark ball 
of a discharger S These spark balls are connected cither to the 
secondary circuit of an induction coil I or to that ol an alternating 
current transformer having a secondary voltage of 20 000 to 100 eioo 
volts Over the coil of one turn is wound i secondary circuit of 

or 10 turns of which one end is conneettd to the earth through a 
variable inductance and the other end to an antenna or radiating 
wire A (set fig 40) Ihese two circuits are so adjusted that the 
clnstd oscill ilion circuit consisting of the condenser primary coil 


* See German Patent of k Braun No 11137^ or DriUsh 

bpecipcation No 1802 of i8qq 

* See British Pat bpu (j Marconi, No 7777 of 1900 
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and spark gap has the saint natural time period of oscillation as 
tile opt*! circuit consisting of the intenna, secondary coil and 
adjustable inductance When this is the ease, if discharges are 
made across the spark gap oscillations are excited in the closed 
circuit and these induce other syntonic osallations m the antenna 
circuit J A Fkiuuig devised an arrangement m which a multiple 
transformation likes place two oscillation circuits being inter 
linked mductivcl) and the last one acting inductively on the open 
or antenni circuit J S Stone similarly devised a multiple in- 
ductive oscillation circuit with the object of forcing on the antenna 
circuit a single oscillation of dfehnito frequency ^ In the case of 
the inductive mode of exciting the oscillations an important quantity 
IS the coeffictent of conplmj^ of the two oscillation circuits If 
r and N arc the inductances of any two circuits which have a co- 
efhcient of mutual inductance M then M/V(hN) is called the 
coetlicient of coupling of the circuits and is generally expressed 
as a percentage Iwo circuits arc s.iid to be closely coupled 
when this coefficient is near unity and to be looselv coupled it 
it 19 very small Tt can be shown that if two circuits both having 
capacity (C) and inductance (L) are coupled togebher inductively, 
then \\hcn oscillations are set up in one circuit oscillations of 

two periods arc excited in the other ditfcnng m frequency from 
each other and from the nitural frequency of the circuit If the 
two circuits are m tune so that the numerical product of capacity 
and inductance of each circuit is the same or CnLo-fCL and 

if k IS the coelhcicnt of coupluig then the naturil irequency of 
each Circuit is « = i/ 27 ri^y(CL) and when coupled two oscillations 
arc set up in the sccomlar^ circuit having frequencies n, md « 
such that and n,-nl -\-k) bincc m all cases of 



Fiom the hlutrical AVi itae by permission of the Editors 
Flo 40 


wave motion the wave length X is connected with the frcipicncy n 
ami the velot ity of propagation v by the relation v -n\ it follows 
tliat from such an inductively coupled tuned antenna ck etne w ives 
of two wave kngths irc sent out having lengths and X^ such tliat 
Xj X ^/(i - A) and X^ X s''( i I ^0 where X is the natural wave length 
It is seen that as the coupling k becomes small these two wave 
lengtlis coalesce into one single wave length Hence there arc 
advantages in employing a very loose coupling 

(ill) I he antenna may be direct -coupled to the closed oscillatory 
circuit in the manner suggested by F Briun A Slabv and O IxMlgc 
In this case a closed condenser circuit is formed with a In^tery of 
1 eyden jars, an inductance coil and a spiik gap ind oseiilatiDiis 
an excited in it by discharges created across the spark gap by an 
induction coil or trinsfoimer One end of the inductance coil is 
connettvd to the earth, and some other point on the closed ton- 
dcnsir circuit to in antenna of appropriate length When oscilla- 
tions are created m the closed circuit syntonic oscilktions aie 
created m the antenna an 1 ek etne waves radiated from ir (fig 41) 
In many causes additional condensers or inductance coils are inserted 
in various places so that the arrangement is somewhat disguised 
but by far tlic higtr part of the elcctiic wave wireless telegriphy 
in 1907 was etfcctcd by transmitters having antennae either in- 
ductively or directly coupled to a closed condenser circuit containing 
a spark gap 

In practical wireless telegraphy the antenna is generally a collec- 
tion of wires in fan shape upheld from one or more masts or wooden 
towers Sometimes the prolongations of these wiics arc earned 

horizontally or dipped down so as to form an umbrella antenna 
(fig 42) The lower ends of these wires are connected through the 
secondary coil of an oscillation transformer to an earth plate or to 
a large conductor placed on or near the earth called a “ balanc ng 
capacity ” If the direct coupling is adopted then the lower tml of 
the antenna is connected directly to the condenser circuit The 
main capacity in this last circuit consists of a battery of Leyden 

' bee J S Stone USA Pat Spec , Nos 714756 and 714831 


jars or of Leyden panes immersed in oil or some form of air con 
denser and the incliict incc coil or primary circuit of the oscillation 
transformer consists of a few turns ot highly insulated wire wound 
on a frame ind immersed m oil I he oscillations are controlled 
eithir by a key mserted in the primaiy circuit of the exciting in- 
duction coil or tr insformer or by a kt v cutting in and out of the 
primary condensers or throwing inductance m and out of the closed 
oscillation ciicuit In one of these ways the oscillations can be 
createil or stopped at pleasure in the radiating antenna, and hence 
groups of electric waves tlirown oft at will 



Fig 41 


Production of tlectnc Waves of Lar^e Amplitude — In creating 
powerful electric waves for communication over long distances 
it IS necessary to employ an alternating current tremsformer 
(see FRANsiajRMERs) supplied with alternating currents from 
a low frequency alternator I) driven by an engine to charge 
the condenser (fig 43) The transformer T^ has its secondary 
or high-prcssure terminals conneited to spark balls S,, which 
are also connected by a circuit consisting of a large glass plate 
condenser Q and the primary cinuit of an air-corc trans- 
former called an oscillation transformer The secondary 
circuit of this last is either connected between an aerial A 
and the earth E, or it may be again m turn connected to a 
second pair of spark balls and these again to a second con- 
denser Cj, oscillation tr'^nsformcr Tj, and the aerial A In 
order to produce electric oscillations m the system, the first or 
alternating current transformer must charge the condenser con- 
nected to Its secondary terminals, but must not produce a 
permanent electric arc between the balls Various devices have 
been suggested for extinguishing the arc and yet allowing the 
condenser oscillatory discharge to take place Tesla effected 
this purpose by placing the spark balls transversely in a powerful 
magnetic flWd Elihu Thomson blows on the spark balls with 
a powerful jet of air Marconi causes the spark balls to move 
rapidly past each other or causes a studded disk to move between 
the spark balls J A Fleming devised a method which has prai - 
tical advantages in both preventing the arc and permitting the 
oscillatory currents to be (ontrollcci so as to make electru wave 
signals He inserts m the primary circuit of the alternating 
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current transformers one or more choking or impedance coils 
^2 (^ 1 ? 43)^ called “ chokers,” which are capable, one or all, 
of being short-circuited by keys The impedance of the 

primary or alternator circuit is so adjusted that when both the 
chokers are in circuit the current flowing is not sufficient to 
charge the condensers , but when one choker is short-circuitcd 
the impedance is reduced so that the condenser is charged, but 
the alternating arc is not formed In addition it is necessary to 
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adjust the frequency so that it has the value of the normal 
tune period of the circuit formed of the condenser and trans- 
formet secondary circuit, and thus it is possible to obtain 
condenser oscillatory discharges free from any admixture with 
alternating current arc In this manner the condenser dis- 
charge ciin be started or stopped at pleasure, and long and short 
discharges made in accordance with the signals of the Morse 



Fig 43 — Alt< mate Current transformer System (Fleming ) 


alphabet by manipulating the short-circuiting key of one of the 
choking coils (see British Patent Specs , Nos iSS6^, 2o^y6 and 
22126 of 1900, and 3481 of 1901) 

In the CISC of trmsmitters constructed as above described m 
which tht clTcctive i^tnt in ptod]icing the electric waves ridiitcxl 
IS the sudden disclnrge of a condenser, it should be noticed that 
whdt IS really stni out is a tram of damped or decadent electric 
wives ^Vhen eketne oscillations are set up in an open or closed 
electric circuit hiving eapicity md inductance ind left to them- 
selves they die away in amplitude, either becaust they dissipate 
then energy as heat m overcoming the vtsistaHCc of the circuit or 
because they radiate it by impaiting wave motion to the surround- 
ing ether In both casts the amplitude of tht oscillatitm-, tlcereascs 
moic or less rapidly Such a sequence of decreasing electric oscilla- 
tions ind corresponding st ( of ivts is called i damped trim Tn 
the case of the plain or directly ext itctl antenna the oscillations 
arc highly tl imped and each tiain probabl) only consists at most 
of half a dozen osnll itions f he reason for this is tliat the capacity 
of a sirnplt antenna is very small — it may be something of tht order 
of o CKJ02 of a mitrofirul — anti hence the entrgy storetl up 111 it 
even untler a high voltage is also smill Accortlmgly this tnergy 
IS tapidly dissipatetl iiul but few oscill itions can take place If 
however the antenna is inductivtl> 01 dirtetl> eoupUd to a con 
dcnsei tireuit of Urge capacity then the amount of energy which 
can be storetl up before dischirge takes plate is very much gicater 
and hence can be diawn n])on to ert ite prolonged or slightly d imped 
tiains of waves Allusion is made below to recent work on the 
production of iintl imped tr iins of electric waves 

Receiving Arrangement — Before explaining the advantages 
of such small damping it will be neccssaiy to consider the 
usual forms of the receiving appliance Ihis consists of a 
receiving antenna similar to the sending antenna, and in an\ 
wireless telegraph station it is usual to m ikt the one and the 
same antenna do duty as a rcceivtr or sender bt switching 
It over from one apparatus to the other The electric waves 
coming through space from the sending station strike against 
th( receiving antenna and set up in it high frecpiency alter- 
nating electromotive forces To detect these currents some 
device has to be inserted in the antenna circuit or cKc inductively 
connected with it which is sensitive to high frequency currents 
These wavc-detei ting devues may be divided into two classes 
(1) potential operated detectors, and (11) current operated 
detectors The oldest of the class (1) is that gcncncallv known 
as a coherer j the construction of which we have already described 
The ordinary forms of metallic filings coherer of the Branlv 
type require tapping to bring them back to the high resistance 
or sensitive condition Lodge arranged a mechanical tapper 
for the purpose which continually administered the small blow 
to the tube sufficient to keep the filings m a sensitive condi- 
tion Popoff employed an electromagnetic tapper, m fact the 
mechanism of an electric bell with the gong removed, for this 
purpose Marconi, by giving great attention to details, im- 
proved the electromagnetic tapper, and, combining it with 
his improved form of sensitive tube, made a telegraphic instru- 
ment as follows the small glass tube, containing nickel and 
silver filings between two silvxr plugs, was attached to a bone 


holder, and under this was arranged a small electromagnet 
having a vibrating armature like an electric bell carrying on 
It a stem and hammer This hammer is arranged so that when 
the armature vibrates it gives little blows to the underside of 
the tube and shakes up the filings By means of several 
adjusting screws the force and frequency of these blows can be 
exactly regulated In senes with the tube is placed a single 
voltaic cell and a telegraphic relay, and Marconi added certain 
coils placed across the spark contacts of the relay to prevent 
the local sparks affecting the coherer The relay itself served 
to actuate a Morse printing telegraph by means of a local 
battery This receiving apparatus, with the exception of the 
Morse prmttr, was contained in a sheet-iron box, so as to 
exclude it from the action of the sparks of the neighbouring 
transmitter In the early experiments Marconi connected 
the sensitive tube m between the receivmg antenna and the 
earth plate, but, as already mentioned, m subsequent forms of 
apparatus he introduced the primary coil of a peculiar form of 
oscillation transformer into the antenna circuit and connected 
the ends of the sensitive tube to the terminals of the secondary 
circuit of this Jigger (fig 44) In later improvements the 
secondary circuit ot this Jigger was interrupted by a small 
condenser, and the terminals of the relay and local cell were 
connected to the plates of this condenser, whilst the sensitive 
tube was attached to the outer ends of the secondary circuit 
Also another condenser was added in parallel with the sensitive 
tube 

With this apparatus some of Marconi’s earliest successes, such 
IS telegraphing across the English Channel, were achieved, and 
telegraphic communication at the rate of ^ 
fifteen words or ^0 a minute established ^ 
between the Fast Goodwin lightship and | 
the South Forekmd lighthouse, also be- 


tween the Isle of Wight and the Lizard 
in Cornwall It was found to be peculiarly 
idapted for c ommunic \tion between ships 
at sea and between ship and shore, and 
a system of regular supcrmarine com- 
munication w Ls put into operation by 
two limited companies, Marconi’s Wire- 
less Itlcgraph Company md the Marconi 
International Marine ( ommunication 
Company Stations were established on 
various coast positions and ships supplied 
with the above- cl escribed apparatus to 
(ommunicate with each other and with 
these stations By the end of 1901 this radio-telegraphy had 
bivn established by Marconi and his associates on a secure 
industrial basis 



Various Forms of IVaz c Detectors or Receivers — The numerous 
idjustments n<iuircd by the tapper and the inirtn of the apparatus 
prompted in\entnrs to sttk for a self rt storing coherer Aihich should 
not need tajqnng t astt lli a pctt\ oflictr 111 the Italian navy, 
fenmd tint if i sm «11 drop of irutcnry vis contained in a glass 
tube liotwccn a plug of iron and carbon with certain adjnstnunts 
tlu anangtmiut w is non tondiictut to the current from a single 
cell but becimc condiictue wlicn eketru oscill itions passe<l thiougli 
it* Ikn(t the following aiqdi incc w is worktd out by lieutenant 
Solui and otliccib in tlu. Itali in ni\y " 1 he tube provided with 

cert iin sirtw adjustments had i singk ctlf and a ttlephone plutd 
in strus with it mil oni md of tlu tube was connected to the 
t irth and the other end to a reeeivmg intcnna It was then found 
that when ikctiic veaves fell on the antenna i sound w is Iieard 
in the telephone as each wa\e tram passed over it so that if the 
wave trims endured for i longer or shorter time the sound in the 
telephone was of corresponding duration In this manner it was 
possible to he ir v Morse code dash or clot in the telephone This 
method of receiving soon came to be known as the telephonic method 
T odge Muirhead and Robinson also devisid i self-restoring coherer 
as follovN s A small steel w heel wath a sharp edge was kept rotating 
bv clockwork so that its edge continu 1II3 cut through a globule 
of merenrv covered with paraffin oil The oil filni prevented 

^ Sec nit lineal Review 1902 !;i p ob8 

* Stc ’ ‘ A Royal Institution Discourst ” by G Marcom The 
Flcctrieian 1902, 49 p 400 also British Pat Spec No i8lo«; of 
igoi 

•* See British Pat Spec , Lodge and others, No 1 3521 of 1902 
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perfect electrical contact between the steel nnd ineiciiry for low 
voltage euiTcnts, but when clcctiic oseillitionb were passtd through 
the junction it was pit reed ind good elect nc il contact tstablishcd 
as long as the oscilhtions continued This device was convert* d 
into in electric wavt detector as follows — The mercury steel junction 
was acted upon b\ the electromotive force of a shunted single cell 
and a siphon recorder wis inserted in series The wheel was con- 
nected to a receiving antenna and the mereur} to eirth or to in 
eejuivalent bilincing eipacity When electric waves fell on the 
antenna the^ caused the mercury steel junction to become con- 
ductive dunng the time thev endured and the siphon recorder 
therefore to write signals consisting of short or long tleflexions of 
its ptn and therefore notches of v incus length on the ink line 
driwn on the stiip of telegraphic t ipc 

An innumerable number of forms of coherer or wave detector 
depending upon the change m resistance produced it a loose or 
imperfect contact have been devised \ Popofi * E Branly * 
A BlondeP O I^odge * and J A 1 leming * invented special forms 
of the metallic cont let or metallic filings sensitive tube Brciwn ami 
Neilson • F J Jervis Smith " irul T Tommasina * tried cirbon in 
various forms The the ory of the action of the coherer has occu- 
pied the attention ed T Sundoip ® 1 1 ommasma * K E Guthe 

J C Bose “ W II Ecclcs ^nd Sehafer’’’ Tor elctails see J A 
rieming I he Primtplts of Ehitric ll ave lile^ruph\ and Tchpfwny, 
p 416 2nel ed igio 

The next class of wave or oscillation eleteetor is the magnetic 
detector tlependmg upon the power of electric oscillations to affect 
the magnetic state of iron It had long bet 11 known that the 
discharges from a Le>den jar could magnetize or eltm<ignctize steel 
needles J Iknr\ m the United States in 1842 ami iStjo investi- 
gated the effect In iSq;; b Ruthciford examined it ver\ cire 
lull> and produced a magnetic detectoi for electric waves tlependmg 
upon the power of electric ostillitums in a coil to <U magnetize a 
saturitcil bundle of steel wires plietd in it (st_c Phil Ivans 1S97 
i8q \ p i) Rutherford used this detector to make evident tlu 
passage of an electric or Hertznn wave for half a mile across 
Ciiubridge Lngl iiid In 1^07 E Wilson constiiuted various 
forms of eltctru wave dctectoi depending on this same principle 
la 1902 Marconi invented two forms of magnetic dctettoi one ol 
which he developed into an electric w ive detector of extriordimrv 
dtlicacj anti utilitv (set /V u Rov Soi rgo2 70 p ^41 01 British 
Pat SpLi No 1024s of 1902) In this last form an endless band of 
hard iron wires passes slowly round two wooden piilk\s driven !>> 
clockwork In its couisi it passes through a glass tube wound 
over with two cods of wire one of these is an oscillation cod through 
which the oscillations to be detected pass and the other is in 
connexion with a telephone Two horse -shoe magnets are so 
placed (fig 45) that they magnetize the part of the iron band pass 
mg through the coil Owing to hysteresis the jiirt of the band 
magm tizcd is not s^ mmctiicalh pi iced 
with regard to the magnetic poles but 
ativ meed in the direction of motion 
of the band When the oscillations 
]Y[ I) pass Ihremgh the eod they annul 

hysteresis and cause a change of 

I ) magnetism within the coil connected 

j y to the telephone This e reates a short 
^ I the telephone Hence accord- 

t - I J mg IS the trims c)f oscillations aie long 

^ shuit so IS the sound heard m the 

telephone and th< se sounds can be 
Fir 4^ arranged on the' Morse code into aljiha 

bctic ludiblc signals Wdicn used is 
a receiver for wireless telegraphy Marconi inscited the tiscillation 
cod of this detector in between the caith and a receiving antenna 
and this jirodiiced one of the most sensitive receivers yet mule 
for wireless telegraphy Other forms of magnetic detector have 
been tic vised bv J \ Fleming L H W liter ind J A Ewingd® 
H 1 Simon and M Reich R A Ftssenden and otht rs 

‘ A Popoff The nicctririan, 1897, 40 p 235 

* E Branly Compits rendus 1890, iit p 78^; and The 
Lkctrician, 1891, 27, p 221 

^ A Blondcl I he J hetncian 1899 4-^ p 277 

* O I 0<lgc The rifctrician, 1897 40, p 90 

J A Fleming Journ Inst Llcc I Land 1899 28 p 2Q2 

* Brown and Ntdson Bnt Patent Spec No 28958 1896 

’ r J Jervis Smith The Ek civic tan 1897 40 ]) 85 

* T lonraisma CompUs nudns 1899 128 p (>66 

* 1 Sundorp Wied inn 1S99 60 p 594 

K E Guthe Ihe hlecivician, 1904, 54 p 92 
J C Bose Pfoc Rov Soc Land 1900 66 p 450 
W H Ecclcs The Electrician 1901, 47 p 682 
Schafer Science Abstracts 1901 4 p 471 

Sec J A ricming “ A Note on a borm of Magnetic Detector 
for Htrtzian Waves adapted for Quantitative Work " Proc Roy 
Sol , 1903 74 p 398 

L H Walter and J A Ewing Proc Roy Soc , 1904 73 p 120 
Simon and Rtith PhhtvoUeh Zeits 1904 22 ]> 180 
R \ Fessenden USA Pat Spec , No 715043 of 1002 


A third class of electric wave detector depends upon the power 
of electric oscdlitions to annul the electrolytic polarization of 
electrodts of small surface immciscd in an electrolyte If in a 
vessel of nitric acid are placed a Urge phtimim plate and a platinum 
electrode of very small suiface such as th it produced when an 
txtreincly fine platinum wire is slightly immersed m the liquid 
and if a current from a single voltaic cell is passed through the 
ekttrolytic etll so th it tht fine wire is tht anode or positive pole 
then the small surface will bt pol irized or covered with a film of 
gas due to ekctrohsis (fig 46) Ihis increases the resistance of 
the electiolvtic etll 11 however, 
one electrode of this cell is con- 
nected to the eaitli and the tither 
to a receiving anttnn i and electric 
waves allowed to fall on the an 
tenn i the ost ill itions passing 
through the electrolytic cell will 
rtmove the polarization and l 
temporinly decrease tlie resistance 
of the cell This ni ly be detected 
by putting a telejilumc m serits 
with the eketiolytic cell and then 
on tlu impact of the t lee trie waves 
a sound is heard in tlu telephone 
due to tht sudden increase in tlu 
current through it buch rtetivers 
were devised by R ^ Fessenden 
W bcliloemilch 1* and othcis, and 
arc known as electrolytic detectors Discussions have taken 
plate IS to the theory of the operitions in them, m whitli some 
have advoe ited a thermal explmation ind others a chemual ex- 
planation (sec V Rothmund and A Lessing Inn dev Ph\<iih 
1904 15, p 193 and J L Ives, Electrical iVorld of New \ork 
Det ember 1904) 

A fourth class of clcctnc wave detector comprises the thermal 
detectors which ojieiate m virtue of the fact tint elcctiic oscilla- 
tions ereitt heat m a tine wire through which they pass One 
form such i detector takes is tlie bolonukv If a loop of very line 
platinum wire jirep irctl ]>y the Wollaston process is included in an 
exhausted glass bull) like an incandescent lamp then when electric 
oseillifions art sent through it its resist »nc< is increasetl This 
incicasc may be made evident by making the loop of wire one arm 
of a Wheatstone's bridge and so arranging the circuits that the 
oscillations pass through the hne wire H Rubens and Ritttr in 
1890 (H led Ann 1890 40 p 56) employed in arrangement is 
follows lour fine platinum or iron wires were joineal m lozenge 
shape and two sets of these R and S were conneettel njiwith two 
resist inees 1' and Q to form a bridge with a galvanomctci G and 
battciv B fo one of these sets of fine wiics an antenni A and 
earth coniK^ion E is added (hg 47) and when elcctnc waves fall 
on A they e^ite oscillations 
in the fine wire resistance R 
and me rcasc the resistance, 
ind so upset the b ilanec 
of the brulge and cause the 
galvanometer to detleet 
Such a bolometer receiver 
has been usctl by C 1 issot 
{( oniptes nndus 1904 1^7 
p 84b) and others as a 
receiver in electric wave 
t( Icgraphy 

Fessenden employ cd a 
simple fine loop of Wollis- 
ton platinum wire in 
‘'crics with a telephone 
ind shunted voltaic cell, 
so th it when clt t trie 
oscillitions passed through 4^7 

the fine wire its resistance 

w IS inci eased and the current through the telephone suddenly 
diminished (l< A lesstnden USA Pat Spec, No 706742 ind 
No 7C/1744 of 1902) 1 Kkmcncic devised a form of thtrrnal 

rcceivei depending em thermoelectricity A pair of fine wires of 
iron and const intan are twisted together in the middle and one pair 
of unlike ends are connected to a galvanometer If then oseilla 
tions are sent through the other pair licit is produced at the junction 
and tlu gilvanometer indie ates a therinoekctiic current {Wud 
Ann 1892 45 p 78) This thermoelectric receiver was mule 

vastly more sensitive by W Diuldell {Phil Mag ^ P Oi) 

11c passed the oscillations to be detected through a fine wire or 
strip of gold leaf and over this but just not touching suspended a 
loop of bismuth-antimony wire by a quartz fibre Ihis loop hung 
in a very strong magnetic field, and when one junction was heated 
by raeliation and convection from the heating wire the loop was 

See R A bessenden USA Pat Spec No 731029, and re- 
issue No 12115 of 1903 

W Schloemilch Lkhtrotcch Zcits 1903, 24, p 959, or The 
Electrician, 1903 52 p 250 
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traversed by a current and deflected in the field Its deflexion 
was observed by an ittached mirror m the usual way 

Another iorm of thermoelectric receiver has been devised by 
J A ileming(P/u/ Mag December 1906) as follo’cvs —It consists 
of two glass vessels like test tubes one inside the other the space 
brtwtcn the two being exhausted Down the inner test tube pass 
four copper strips having platinum wires at their ends sealed tlirough 
the glass In the inner space bct\ een the test tubes one pair of 
these plitmuin wirts are connected by a fine const intan wire 
about 02 nun in diameter The other pair of platinum wires are 
connected by a tclhinuin-bismnth thermo-couple the junction of 
\du(h just makes contact with the centie of tlie fine wire Ihe 
outer terminals of tins junction arc connected to a galvanometer 
and when electric oscillations are sent through the fine wire they 
cause a deflexion of this galvanometer (fig 48) Ihe thermal 
detectors arc especially useful for the 
purpose of quantitative measurements 
neeiusc they indie ite the true effective 
or sipiaie root of mean square value of 
the eunent or tram of oscillations passing 
lliiough the hot wiie On the otlu r 
hind the coherer or loose contact di - 
tectors are chiefly affitttd by the indnl 
value of the electromotive force icting 
on the junction during the tram ot 
oscillations and the mignctie <1etectorb 
b\ the initial value of the cuirtnt and 
dso to a consider ihk exft nt bv tlu 
number of os( illations dnnng the tram 
lienee the eohen r type of cietcctois are 
eilkd potential detectors wdnlst the 
tlurmal au calHl intignl cuirent de- 
tectors ^-ht eunent detectors dependmg 
cntireh or to some extint ujion the 
diiiijung of the train of oscillitions th it 
IS to sav upon the numbei of oscillations 
foimirg 1 tiam 

The fifth t^pe of w ivc detector de 
pends upon the jicculiar ]:)ioperty of 
1 iiefied gasts or vapours whieh imdtr some circumsluiees possess 
1 uniliteril coi duetivity flms J A rienung mventtd m 191 j. 
a detector called an oscilkition valva or glo\ lamp detectoi madi- 
as follows ^ A small < irlion filament incandescent lamp his a 
platinum jilale or e\ linih r jiheed in it siirioiin«ling or close to the 
lilament 1 liis plate is sujipoited by i jflatmum wiie sc iled 
lliioiigh the gliss rieining ihseovcKd th it if tlie filinient is m ide 1 
incandescent by the current from an insulitcd battery there is a ' 
unilateral condui tivitv of the nrcficd ; as between Ihe hot fi’inunt 
md the inetil jflatc such tint if the negviivc teiniinal of the ' 
lilcunint is eonnected ollt‘^ldc the lamp tliiough i eoil m whch 
I’cLtric oscillitions irt eie >ted witli the jihtinuni jihtc only cm 
Inlt of the oscillitions aic peimitted to pass vi/ liicse winch 
ciiry'- neg itivi eloctncity from tin hot filament to the cooled jflate ' 
through the vacuous sjaacc This jihcnomenon is connicUd with 
tie fiet that mcandi scent bodies especi ilU in lartfitel gases, throw 
oft or emit cketnjns or g iseous m g ilive ions 

SlkIi in osi ill ition valve w is hist used by Tkmmg as a lecciver 
for wireless telegraph j)urj)Oses in 1904 ab follows —In between 
tic receiving antenna and the c irth is jilactd the pnmarv coil of 
m oscillation transformei , the secoi dary circuit of this tuns 
101 mer eont nils a g ilvanometer in iiies with it anil the two 
together are joined between the external negativ^e teiminil of the 
carbon filimcnt of the above -de se ribed lamp ind tlu insulateel 
platinum pi ite ^Vhen this is tlic case oseillations set up in the 
antenna will cause a continuous cuirent to flow thiough the galvano I 
iiKtei the limji acting as a vilve to stop all tliose ekcliie oseilla- 
lioiiS in OIK direction anil only jicrmit the opjiisitc ones to jnss 
(fig 4fi) We h Ill'll discovered lliit the same eff< t roiilel be jito 
dll e tl by using instead of a cirbon hliment a jila-^inum wiic cove reel 
wuh the oxides of e deinm 01 barium v\]uch v\htn incandescent 
have the piopeity of copiously emitting mgitive 10ns \nother 
foi in of re ei iv er c in be made elejxiKhng on the p^ope itics of mticniv 
V inout \. hij.lil\r insnlited tube e intains 1 little mcreuiv vehich 
is use d as a negitive el etro le and tlu lube also Ins st ikd through 
the gliss i plaliiium wnc caiivnig an non jilate ns in anode A 
b iile ry' with a sulficicnt nninlicr of cells is connected to these two 
(ketrodes so as to piss i cuiient tliroiigli tlie inerciiiy vapour 
relative elec triciiy piocecdinn from the men urv cathode to the 
iron mode 1 lu niercnr\ vapom then jiosse sses i uinliteral con 
eiiietivity iml can be used to filter off all those oseillations in a ' 
tram winch piss ni out direction and m ikc them readable on m 
( idmary g i]\ moiiKUr Tn addition to the abov^e raseoiis rectifieis ' 
of oseillations it li is been found that several crystals snch as car 
lioiundum (cirlnle of silicon) hessitc anastase and manv otluis | 
possess a umlibral coiieluctiv ity and enable us to rcctifv trains 1 
of oscillitions into continuous e urrents wdaich can affect a telephone 
Also scicial contacts such as that of gilena (sulphide of leid) ind 

^ See ] \ kleming Pror Roy Soi 1901; 74 p 746 \ho British 
Pat Sfyic No 241; So of lt>o4 


plumbago and molybdenite and copper possess similar pejwers 
ind can be used is detectors 111 radio-telcgraphy See C W Pune 
The Physual Review July 1007 March 1909 on crystal rectifiers for 
( Icctnc oscillations 

Syntonic Electric Wave Telegraphy — If a simple rcceiymg 
antenna as above described is set up with an oscillation-detect- 
ing device attached to it, yve find that it responds to incident 
elcctiK waves of almost any frequency or damping provided 
that the magnetic force of the way^e is perpendicular to the 
antenna, and of sufficient intensity Ihis arrangement is called 
a non-syntonic receiver On the other hand, if a dosed oscilla- 
tion ciieuit IS constructed having capacity and considerable 
inductance, then oscillitions can be set up in it by very small 
periodic cketromotiye forces provided these have a frequeney 
e\ letly agreeing with that of the condenser circuit Ihis last 
circuit has a natural ficqucncy^of its c)wn whicli is numerically 
measured by i 2tt where L is the eapaciU of the con- 

denser and L is the induct incc of the circuit J he problem 
of svntonic ckctric wave telegraphy is then to construct a 
transmitter and a rc((i\cr of such kind that the reeCi'cr will 
be afTcded by the wives emitted bv the corresponding or 
syntonic transmitUr, but not bv waves of any^ other wave- 
length or by irrt^ailir electric impulses due to atmospheric 
electncitv It w IS found th it to achieve this result the trans- 
mitter must be so constructed as to send out prolonged trains 
of slightly damped w iv^es Eleetnc-radialivc circuits like 
thermal ridiators aie divided into two broad ehsses, good 
r.idiators ancj bid radiators The good electric radiators may 
be compared with good thermal ladiitors such as a vessel 
coated with lamp blick on the outside, and the bad ckclnc 
radiators to poor therm d radiators, such as a silver vessel 
highly polished on its extciior When electric oscillations are 
set up in these two classes ot electric r.ldlator^, th^ first cl iss 
send out i highly cl imped vv-avc train and the second a feedak 
damped wave tram proyided that the) have sufhcient capacity 
or encqpy storage and low resistance A radiator of this last 
class can be constructed by connecting inductively or directly 



an antenna of suitable ea[)acity and mductarcc to a neaily 
closed elec trie circuit consisting of a condenser of Jtige capacity , 
a spark gap and an induct met of low resistance \Miei] 
oscillitions arc excited m this list eucuit thev communicate 
them to the antenna proyided this list eirenit is tuned or 
syntonized to the. closed circuit, and tin radi iting antenna has 
thus a large store of cncigy to draw upon and ean therefore 
radiate prolonged trains of electric waves The above state- 
ments, though correct as f ir as the \ go, are an imperfect account 
of the nature of the radiation irom a coupled antenna, but a 
mathemat’cal treatment is r^quned for a fuller explanation 
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The success so far achieved in isolating electnc wave telegraphic 
stations has been based upon the principles of electric resonance 
and the fact that electric oscillations can be set up in a circuit 
having capacity and considerable inductance by feeble electro- 
motive impulses provided they arc of exactl> the natural 
frequency of the said circuit We may illustrate the matter iis 
follows A heav) pendulum possesses inertia and the property 
of being displaced from i position of rest but tending to return 
to it Ihcst mechanical qualities correspond to inductance 
and capacitv in electric circuits Such a pendulum can be set 
in Mujorous vibration even h\ feeble pulls of air directed against 
It, provided these are administered exactly in time with the 
natural period of vibration of the pendulum 

Althou^jh inventors h id more or less clearly grasped these prin- 
ciples they were lust cmbodietl in prccticc in igtxi by G MTrconi 
in an operative s\stcm of sMitonic win less telegraphy His trans- 
mitter consists of a neirl} closed oscillating circuit com])rising i 
condenser or battery of Le>den jars a spark gap and the primary 
coil of in oscillation transforpier consisting of one turn of tliick wire 
wound on a wooden frame Oytr this prni ir\ is wound a second iry 
circuit of li\p to ten turns which has one end connected to the eirth 
through a variable inductance coil and the other end to m antenna 
I hese tv\o circuits are svntoni/ed so that the closed or condenser 
cinuit and the open or antenna circuit are adjusted to have when 
sepiritc the sinie natural electrical tunc of yibration The re 
celling irraiigement consists of an anttnna which is connected to 
earth through the pnmirv coil of an oscillition tiansformer and a 
variable inductance The secondary circuit of this tiansformer is 
cut in the middle and has a condensei inserted in it and its ends 
art connectett to the s< isitive metallic hhngs tube or coherer as 
shown m fig qo This receiyer therefort like the tiansmitter, 



consists of an open and a closed electric oscillation circuit nduc 
tivelv connected together , ilso the two circuits of the receiver 
must be svntoni/ed or tuntd both to eat h other ind to those of the 
trails nitttr ^ When this is (Ume we have a svntonic system which 
IS not easily affected bv eketne w ivcs of other than the right period 
or approximating thereto Marconi exhibited in October 1900 this 
tpparatus in action and showed that two or more receivers of 
different tunes eoukl be connected to the same antenna and made 
to respond separately and simultaneously to the action of separate 
but tuned transmitters 

\ Slciby in Berlin shortly afterwards made a similar exhibition 
of svntonic electnc wave lekgiaphy ^ O Lodgi had previously 
descrilied in IcSq/ a syntonic svstem of electric wave telegraphy 
but it had not been publicly seen 111 operation prior to the exhibi- 
tions of Marconi and Slaby * lodge w is howivtr fulh aware 
th it it was necessary for svntonic telegiayihv to provide a raib ilor 
capable of t nutting sustumd trams of waves His proposed 
radiator and ibsorber eon isted of two wing sh ipcd plates of copper 
the transmitter plates being interrupted in the centre by a sjiiik 
gap and the recuver plates bv an inductance coil from the ends 
of which connexions were made to a coherer At a later <late a 
syntonic systtm eomjinsmg is above stated an antenna directly 
coupled to a resonant closed circuit was put into operation by'^ 
Lodge and Muirhead and much the same methods have been 
tolIowMl in the system known as the Tcirfunken system employed 
in Germany 

A mi thod of svntonic telegraphv proposed by \ Blondcl (Co 
rrndus iboo 130 p 1383) consisted in creating a syntonv not 
betwien the frequency of the oscillations in the sender and receiver 
circuits but lietvNeen the groups of oseillitions constituting the 


^ See G Marconi Brit Pat Spec No 7777 of I9(x> also Journ 
Soc AyU iqoi 49, p 303 

^ See A Slaby The riectrtcian iQoi 46 p 173 
* See O Lodge Brit Pat Spec , No 11375 of 1897 


wave trams but althougu other patentees have suggested the 
same plan the author is not aware that any success has attended 
its use m practice Ihe only other suggested solution of the 
problem of isolation in connexion with wireless telegraph stations 
vvis given Iw Andirs Bull {Ph ctncian iqoi 46 p 573) Very 
briefly stated his nifthod consists in sending out a group of wave 
trams at certain irregular but assigned intervals of time to constitute 
the simplest signal equivalent to a dot in the Morse code, and a 
seeyuence of sueli trams say tlirce following one another, to consti- 
tute the tlash on the Morse code ihe apparatus is exceedingly 
complicated and can only be understood by reference to very 
detailed diigrims (See Prnuiplt^i of I Icctrtc Wane Telegraphy by 
I A Fleming igofi sect 13 chap vni ) By means of the Anders 
Bull appantus several messages can be sent out simult uioously 
from different transmitters and received independently and simul- 
taneously ujion corresporifling receivers while no ordmiiy non- 
svntonic or other receiver is able cither to obscure the messages 
lieing sent to the Anders Bull receivers or to interpret those that 
nnv be picked up Although complicated the apparatus seems to 
work fairly well 

Prat heal Electric Wave Telegraphy — At this stage it may be 
convenient to outline the progress of clutric wave telegraphy 
since i8q 9 Mai corn’s success m bridging the English Channel 
It Easter m iSqi) with electric waves and establishing practic d 
wireless telegraphy between ships and the shore by this means 
drew public alUntion to the vilue of the new means of rom- 
mumcation Many investigators were thus attracted into this 
field of rese in h and invention In Germany A Slaby and 
F Braun were the most active Slaby paid consideiable 
attention to the studv of the phenomena connected with the 
production of the oscillations m the antinna Hi showed that 
m a simple ^lareoni antenna the variations of potential are a 
maximum at the insulated top and a minimum at the base, 
whilst the current amjihtudes are a maximum at the top earthed 
end and zero at the lop end He therefore saw that it was i 
mist ike to insert a potential-affected detector such as a coherer 
in between the base of the antenna and the earth because it 
was then subject to very^ small variations of potential between 
its ends He ovename th( difiiculty by erecting a verticil 
earthed receiving antcnn.i like a lightning rod and attached a 
lateral extension to it at a )ard or two above the earthed end 
To the outer end of this laU ral wire a condenser was attadicd 
and the coherer inserted between the condenser and the eirth 
Ihe oscilip-tums set up in the vertical antenna cxiited sym- 
pathetic ones in the latcr.il circuit provided this was of the 
proper length , and the coherer was ac ted upon by the maximum 
potential van itions possible Passing ovci numerous inter- 
mediate stages of development we finci that in i8q8 Professor 
P" Braun showed that osc illations suitable for the purposes of 
electric wave creation in wireless telegraphy could be set up in 
a circuit consisting of a I eydin jar or jar,, a spark gap and an 
inductive circuit, and communicated to an antenna either by 
inductive or dirti t coupling (yfr^/ Pat , No 1862 of 1899) 
When the methods for effntmg this had been worked out 
practically it finally led to the inventions of Slaby, Braun and 
others being unite el into a svstem railed the Telcfunken system, 
which, as regards the transmitter, consisted in forming a dosed 
oscillation circuit eomprising a condenser, spark gap and in- 
ductance which at one point was attached cither directly 01 
through a condenser to the earth or to an equivalent balancing 
capicity, and at some other point to a suitably tuned antenna 
Ihe receiving arrangements comprised also an open or antenna 
circuit connected directly with a dosed condcnscr-inductanf 
circuit, but in place of the spark gap in the transmitter an 
dcctiolytie receiver was inserted, liaving in connexion with 
it as indicator a voltaic cell and tdejihone In this manner 
the signals are read by ear In the same w^iy the arrange- 
ments finally elaborated by I odge and ^Muirhead consisted 
of a direct coupled antenna and nearly dosed condenser 
circuit, and a similar receiving circuit containing as a detector 
the steel wheel revolving on oily mercury which actuated a 
siphon recorder writing signals on paper tape Arrangements 
not very different in general principle were put into practice 
in the United States by Fessenden, de Forest and others 

Hence it will be seen that the difference between vaiious forms 
of the so-calkd spark sy'stems of wireless telegraphy is not very 
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great All of them make use of Marconi’s antenna in some form 
both at the transmitting and at the receiving end all of them 
make use of an earth connej ion, or its equivalent in the form of a 
balancing capacity or Urge surface having capacity with respect 
to the earth which mereh means that they insert a condenser of 
large capacity in the earth connexion All of thtm couple the 
transmitting antenna directly or inductively to a capacity-mdiictive 
circuit serving as a stoiagc of energy and all of them ertato thereby 
electric waves of the same tvpe moving over the ( iiths surface 
with the magnetic force of the wave parallel to it At the receiving 
station the (hllcrcnces in these systems depend chiefly upon varia 
tions in the artu il form of the oscillation detector used, whether it 
be d loose contact or a thermal electrolytic or magnetic detector 

In July and August 1899 the Mai coni system of wireless 
telegraphy was tried for the first time during Entish n.ival 
manoeuvres, and the two cruise rs, “ Juno” and ^ Furopa,” were 
fitted with the new means of communication The important 
results obtained showed that a weapon of great power had been 
provided for assisting naval warfare From and after that 
time the British Admiralty and the navies of other countries 
liegrin to give great attcntiem to the development of electric 
wave telegraphy 

Tramallanttc Wireless Telegraphy — Having found that the 
principles ol resonance could be successfully applied so as to 
isolate wireless telegraph reeeivers, Mdrconi turned his attention 
to the accomplishment of his git at ambition, mz 1 ransatl intie 
wireless telcgiaphy In J inuary 1901 he tclegiaphcd without 
difficulty by electric waves freim the Isle of Wighl to the Lizard, 
viz 200 m, and he considered that the time had eomc for 
a serious attempt to be made to <ommunicatc across the 
Atlantic A site for \ first rransatlantK electru wave power 
station was secured it Foldhu, near Muilion in south (oinw ill, 
by the Marconi Company, and plans arranged for an installa- 
tion Up to that time an induction coil known as a lo-inch 
roil had sufficed for spark production, hut it was evident that 
much moie power would be required to send eledric waves 
aeross the Atlantic Iiansformcrs were therefore emplo)ed 
taking alternating electric eiirnnl irom an alternator dnvtn 
l)> an oil or stcim engine, «ind these high tension transfoimers 
were used to charge condensers and set up powerful ost illa- 
tions in a multiple antenna The special electrical tngnnccnng 
a^rangemc^t^ emplo>ed at the outset for this first clcctnt wave 
power station required to t reate the oscillations of tht desired 
power were dcsigntd for Manoni by J A Fleming, but the 
arrangements were subsequently altered and improved by 
Marconi, one of the most important additions being a form 
of highspeed rotating disk disihargcr dcMscd by Marconi by 
which he was able to immensely increase the speed of signalling 
Ihe first antenna employed consisted of liare copper wires 
200 ft long, arningcd in fan-shape and upheld between two 
masts Subseeiuentlv this antenna was enlarged, anei four 
wooden lattice towers were built, 215 ft high and 200 It apart 
sustaining a conic^il antenna comprised of 400 wires (see (1 
Marconi, Pw Roy /w?/, 1902, 17 p 208) This transmitting 
plant was completed in December 1901, and Marconi then 
crossed the Atlantic to Newfoundland and began to make 
experiments to ascertain if he could detect the waves emitted 
by It At St John^s m Newfound! ind he erected a temporarv 
receiving antenna consisting of a wire 400 ft long upheld by 
a box kite, and, employing a sensitive coherer and telephone 
as a receiver, he was able, on December 12 tqoi to hear “ S ” 
signals on the Morse code (onsisting of three dots, wdiich he 
had arranged should be sent out from Poldhu at stated hours, 
according to a preconcerted programme, so as to lc«ive no 
doubt they were electric wave signals sent across the Atlantic 
and not accidental atmospheric electric disturbances This 
result created a great sensation, and pioved that Trans it lantic 
electric wave telegraphy was quite leasible and not inhibited 
by distance, or by^ the earth’s curvature even over an arc of a 
great circle 3000 m in length In a repetition of this experi- 
ment at the end of February 1902 Marconi, on board the s s 

Philadelphia ” received wireless messages printed on the ordi- 
nary Morse tape at a distance of 1557 m from the sending 
station at Poldhu, and also received the letter “S” at a distance 
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of 2099 m from the same place In the course of this \ oy age 
he noticed that the signals were received better during the 
night than the daytime, legible messages being received on a 
Morse printer only 700 m by day but 1500 by night 

The apphaiKcs in the Poldhu station were subsequenth 
enlarged and improved by Marconi, and corresponding power 
stations erected at Cape ( od, Massachusetts, US A , and at 
Cape Breton in Nova Scotia In 1902 Marconi was able to 
transmit a large number of messages across the Atlantic, 
receiving them by means of his magnetic detector In the 
same year numerous expcrimenLs w'ere tried with the assistance 
of an Italian battleship, the ( arlo Alberto,” lent by the Italian 
government, and messages were transmitted from Poldhu to 
Kronstadt to Spczia, and also to Sydney in Nova Scotia 
Doubts having been raised whether the powerful electric waves 
sent out from these stations would not interfere with the 
ordmarN ship to shore communication, special demonstrations 
were made by Marconi before the writer, and later before 
British nivil officers, to demonstrate that this wa«, not the 
case^ In 1904 a regular system of communication ot press 
news and private messages from the Poldhu and Cape Breton 
stations to Atlantic liners m mid-Atlantic wis inaugurated, 
and dailv newspapers were thenceiorlh pimtid on board these 
vessels, news being supplied to them daily b\ electric wave 
tdegraphv Bv the middle of 1905 a verv large number of 
vessels had been equipped with the Martoni short distance 
and long distance wireless telegraph apparatus lor intercom- 
munication and reception of messages from power stations on 
both sides of the Atlantic, and the chief navies of the world 
had adopted the apptaratus In 1904, during the Russo- 
Japanese war, war news was transmitted for Die Ttiie^ b^ 
wireless telegraphy the enormous importance of which in na\al 
strategy was abundantly demonstrated 

As the power station at Poldhu was then fully occupied with 
the business of long distance transmission to ships, the Marconi 
( ompany began to erect another large power station to Afar- 
roni’s designs at (lifden in Connemara on the west coist of 
Ireland This station w\is intended for the Transatlantie 
service in corresponckrK c with a sinilar station at Glace Bav 
in Nova Scotia It was completed in the summer of 1Q07, 
and on the i ;th of Octobci 1907 press messages and private 
mes ages were sent across the Atlantic in both directions The 
station was opened shoitlv aftcnvarels for public seniee, the 
rates being greatly below that then current for the cable 
scrv K e 

Ihe servucc was, however, interrupted in August 1909 bv a 
fire, which destroyed part of the Glace Bay station, but was 
re-established in April 1910 

^Icln^^llll{ other competitors were not idle The inventions of 
Slaby Braun and otheis were put into practice by a Cermui 
wireless tek graph companv and verv^ much work done in erecting 
land stations and equipping ships In 1 ranee the scientific study 
of the subject was ad\ mctd b\ the work of Blondcl fissot Ducrett t 
and others and systems calLd the Ducr^tet and Rochtlort set in 
operation In tlie Imt(d States the most active w'orkers and 
patentees at this period were R \ 1 essenden Lee de Forest 

J S Stone II Shoemaker and a few others In EngUnd in 
addition ter the Marconi Company the Lodge-Mnirhcad Syndicate 
was formeel to opiratc the irucntions cM Sir Oliver Lodge and Dr 
Muirht itl 

Directive Telegraphy — A problem of great importance in 
connexion with electric wave telegraphy is that ot limiting 
the radiation to certain directions A vertical transmitting 
antenna sends out its waves equally in all directions and these 
can bo equally detected by a suitable svntonic or other receiver 
at all points on the circumference of a circle described round 
the transmitter 1 his however, is a elisid\antagc What is 
required is some means for localizing and directing a beam of 
radiation fhe first attempts iinohed the use of mirrors 
Hertz had shown that the electric radiation from an oscillator 

^ Set I A Fleming The Pnfu»t>fcs of riectric Wave Telegraphy 
(London 1906) chap vii also i intor Lectures on Hertzian wave 
telegraphy Lecture iv Joiau Arts, 1903, or letter to Ihe 

Ttnus Ajinl 14 iqcM 
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could be reflected and con^ erged by cylindrical parabolic 
mirrorb He operated with electric wa\es two or three feet 
m wave-length L\{)criments precisely analogous to optical 
ones (an be performed with somewhat shorter waves Marconi 
m his first British patent (No i203(^ of 1896) brought forward 
the idea of lo( using a beam of electric radiation for telegraphic 
purposes on a distant station by means of parabolic mirrors, 
and tried this method successfully on Salisbury Plain up to a 
distance of about a couple of miles As, however, the wd\e- 
Ien<;ln necessary to cover any considerable distance must be 
It least 200 or 300 ft , it becomes impra( tic able to emplov 
mirrors for reflection Ihc process of reflection in the case 
of a wave motion involves the condition that the wave-length 
shall be small comp»ired with the dimensions of the mirror, 
and hence the attempt to reflect and converge electric waves 
1000 ft in length In anv mirrors which can be practicalh 
constructed would be like attempting ujitieal experiments wnth 
mirrors one-hundrcd-thousindth of an mi h in diamctei 

'\nother closely connected problem is that of locating or 
ascertaining the direction of the sending station To dc.il with 
the latte i (question first, one of the eaihest suggestions was 
that ot J S Stone (U S A Pat Spic , 716134 and 716135, 

also leissuc No 121^8), who prcjjioscd to place two receiving 
antennae it a distinct of hall a wa\t length apiart If these 
two were broadside on to the direction of the sending stUion 
oseilhtions in the same phase would be pioduecd in them both, 
but if the\ were in lint with it then the oseilkitions would be in 
opposite phases it was then proposed to arrange a detector 
so tint It was iffecteci b\ the algebraic sum of the two oscilla- 
Liuns, ind b\ swuelling lound the double rieeiMiig antennae to 
locate the diieiton of the sending stition by finding out when 
the detector gave the b(st sign il E\cn if the proposal had 
been praetK ible wnth waves 1000 or 2000 ft m length, which 
It IS not, It IS essentialK based upon the supposition that the 
damping of the w<l^e^ is negligible A proposal w is made 
b\ L de horest (T S i Pat Sfnr No 77 181 S) to employ a 
receiving antenna consisting of vartical vcires h( Id in a frame 
which could be swuelhd round into various positions and 
used to locate the position of tlic sending station by aseert lining 
the position in whu h the fiaine must lit placed to create m it 
the maximum oscillatory current Other inventors had pio- 
fcssid to find tv solution of the problem b\ the u^e ol looped 
reel iving antennae or intennae jm lined in v irious direc tions 

G M irconi liowcvci give in iqoO the first icilh iirictical solu- 
tion of the prohkin In^ thi use of l)tnt transmitting uid receiving 
tintcnnac Ik slumcd tint if an vn^ciin i went cunstructed with a 
short p irt ol its lengtli V( rticil iiid tin gre iter pirt hoiizontd the 
lonr <nd of the virticil {)irt bt nu^ earthed and if csscillations were 
CO i*^cd1n il ikctnc N a\ cs w« n s( nt out most ])ow<.rfnllv in thr plane 
cl the antmin and in the dircLbon opp isiti. to tli t in which tin 
f’-t end pcjintcd Also he showed tint il such an intcnna had its 
hoii?ontal p irt swivclkl round into \ mous directions tlu current 
cu k(l in i distant rt LLiver intcnna \ iried w ih the i/imuth and 
when plotted out in liic form of a pol ir eunc i\e 1 niive of i 
pte-ulnr ligure of S sln]K ’ the inathc m itical theorv of tins 
.iilenin was gutn b’\ J V Tleming {Pioc Ri>\ Sol Ma> iqoCj 
also /Vii/ December mob) Alareom also showed that if 

such a be nt receiv ing antenna w is used the gre itcst osc illations we le 
ere ited in it when its insul ited end pointed dinctly iwa\ liom 
tlu seiuling stition In tins ni inner he was able to provide means 
for loeiting an invisible scndin^ station F Braun dso give in 
inteiest mi, solution of the ])robkm of directive tckgraphv ^ In 
his method tlirec vcrticd antfiinie aie cniploved [lined at et[ui 
(bstant dibtinefs ml oscillations aic cn ited in the three willi a 
certain relali\( dilkic nre of phase Ihe ridiitions interfere 111 
an ojitical sense of tlic word and in some due c tions reinforce each 
other and in other ihrections neutrali/c e ich other so miking the 
resultant radiation gn itcr in some directions than others Very 
ealuibk work in elevismp; forms of antenn le for directive ladio tek 
grephv has been done bv MM hcllini and J osi who have devise ’ 
instillments ealkrl radioj omuK Urs for [irojcrting ridiation in 
re [Hired cirections and loeiting the azimuth of a transmitting 
station 

] nipYovemenU m the Production of Continuous Trains of hlec- 
inc Waves All the abovT-descnlu d ipparatus emplovakl in 

^ Set G Maiconi Pme Roy Soc lyob A 77 413 

2 I Braun Thi nh'-trician May 21; aid June i 1906 


connexion with wireless telegraph transmitters, in which the 
oscillatory discharge of a condenser is used to create oscillations 
in an antenna, labours under the disadvantage that the time 
occupied by the oscillations is a very small fraction of the total 
time of actuation Ihus, for instance, when using an induction 
coil or transformer to charge a condenser, it is not generally 
convenient to make more than 50 discharges per second, but 
each of tlicj>c may^ create a tram of oscillations consisting of, 
say, 20 to 50 wavej Supposing, then, that these waves are 
1000 ft in wave length, the frequency of the oscillations wmuld 
be 1000,000 per second, and accordingly 50 of these wave ^ 
wcmld be emitted in i 20,000th part of a second , and if there 
.irt 30 groups of waves per second, the total time occupied by the 
oscill.itions in a second would only be i/4ooth part of a sccone^ 
In other words, the intervals of silence are nearly 400 times .u 
long as the intervals of activity It very soon, therefore, be- 
came dear to inventors that d very^ great advantage would be 
g lined if some means could be discoveied of creating high 
frequenev oscillations which were not intermittent but con- 
tinuous The condenser method of making oscillations is 
analogous to the production of air vibrations by twanging a 
harp string at short inteivals What is icquired, however, is 
something analogous to an organ pipe which produces a con- 
tinuous sound 

\ method of piodiicmg these oscillition*- devised bv Valdemar 
Poulstn IS btisid upon the. cmplovmcnt of whit is calkd a musical 
irc Vs Dudd( 11 discovcicd m inoo th it if a contmuoiis eurreiil 
eiilnm arc li ul its t irboii electrodes comiLcted by 1 condenser 111 
sciics with in inductance tlicn under certain conditions oscillations 
were fvcitcd in this condenser circuit which appeircd to be eein 
tinuous Poulsen iinmcnselv imiiroved this piocess bv placing the 
arc m an atmosphere oi hvdrof>;cn coal gas or some othci non 
oxidizing gas ind at the saint time aiiangin ^ it in a stumg magnetic 
lifld * hi this wav he was ilde to [irodiice in appaiatus which 
ere ited continuous tiains of oseill iticsns suit iblc foi the [uirposcs 
of wireless tckgraphv Ihc so called music il are of Duddell has 
been the subject of consith rable investigation and physicists arc 
not entire l\ in accordance is to the true explanation of the mock 
oi [uodvuhcm of the oscill i1 kuis It njqic irs however to depend 
upon the fict that in cl tru ire is not like a soliej conductor 
Increase in tiic volt.igc acting iqiisn a solid conductor iricreises the 
current tliiough it but m the case of the e lie trie aic an incicase 
m current^ ic comp mud by a 1 ill in the dilk rcncc of [lotcntial of 
tlic carboill withm ceitiin limits iiid the arc has theretore been 
said to possess a lugitivc resist mcc ^ 

Poulsen s metliod ot producing continuous or undamped electric il 
waves has been apjihcd bv him in r idio-te k gr ipliv Ihc ckclnc 
arc IS foimed between cookd c()])})ci (positive) ind c irboii (ncgativ e) 
(Icctiodcs in an atmosjilieie of hydiogcn or ccal-gis In leccnt 
ap[)aiatus to en ibk it to be used on board ship a hvdrogeneou 
spirit IS used which is fed dro]) by drop into the chambei in which 
the are is woiked Across tlie arc is a tiansverse 01 r idi a 1 magne tic 
field and the electrodes ait cciiinected bv an osciUitoiy'^ cin uit 
eon-.! ting of a cond<ns(i ind mdiictincc Ihe intenn i is con- 
nected cither diiectivcly or inductively with the circuit At the 
receiving end arc a siniilii antenna and resonant circuit and a 
tekjihrnic is connected arioss one p irt of the lattei thnmgh an 
automilic interrupting device called by Poulsen a " tickci ' To 
send signals the contiiiiicaus or neiilv c oiitiiiuoiis trim of wives 
must be cut u[) into Morse sign ils Iw" a key and these aie then heard 
IS ludible signals in the tcL]ihonc An imiioitant moditie ition of 
this method erubks not onlv ludible signals l>ut aiticiilated words 
j to be transmitted iiid gives thus i system of wireless tek phony 
I his Ills been lehieved by cnijiluvnig i mieiophone tiansmittcr at 
th# sending tiul to v iry the amplitude but not the wave length of 
the emitted waves ancl at the receiving end using an clectrolvtic 
n I < tvoi wMicl) prov« s to be not merelv a ([ualitative but also a 
quantitative inslrumcnt, to make these vaiiatiems audible cm a 
telephone Hu system has dready been put into piaetuc m 
Germany In the CistUs^hnft fry (tra^nlo^i I th^raptue ind m the 
United States bv R A Fessenden Ihis last named inventor has 

^ See \ Poulsen Brii Pat ^p(C , No iSSQb ol . also 1 
lecture gl^en 111 London Aovemoer 27 190C) ‘On i ^lcihod tl 

producing undamped Pk c trical Oseillations an<I their enqiloy me nt 
inMinksi. lelcgiaphv" J hctricicDi igob t;8 p i<^b 

* Reference m ly be made to W Diicl#lell ‘On Rapid Variations 
in the Current throiigli th( Ditcct Current Arc” jouro Inst Ihc 
I , iqcxj 30 p 2 [2, P J met, “On Duddell s Musical Aic,” 
Comphs rntdns 1Q02 M4 p S21 S Maist 1 Phvsik 7 (its 
Sej>tember i 1004 and j ininry M 1001; or 1 ' / cluiraf'e tlecinque 
IQ04 41 p i8b J A Ikmiiig TA( Pnnctplcs of Electric W'avi 
Tilifyaphy 190b p 73 
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employed for the production of the continuous trams of waves a 
high frequency alternator of his own invention (see 1 ht ritUvician 
igo; 58 pp 67 1; 701) Much work has been done on this matter 
by E Ruhiner for\vh)ch the reader must be referred to his work 
Drahtlose Tdephonie Berlin 1907 There is no doubt that the 
transmission of articulate sounds and speech over long distances 
without wires by means of electric waves is not only possible as an 
experiment il feat but may perhaps come to be commercially em- 
ployc<l In connexion with this part of the subject a briet reference 
shoulfl also be made to M Wien’s method of impact excitation by 
employing a form of spark g ip which queue hes tlie primary discharge 
instantly and excites the free oscillations in the antenna by iiiqiact 
01 sliock 

Imtruiucnt^ and Applianres for making Meastiremerds in Con- 
nexion with Wirdess 1 elegy aphy — I he scientific study of ikitiu 
w we telegraphy has nei essitated the introduction of man\ new 
processes and methods of elcctrual mtasurtment One im- 
portant measurement is that of the wave-length emitted Irom 
an antenna In all casts of wave motion the wave-length is 
connected with the velocity of piopagatinn of the ladiition 
by the relation where n 1, the. frcepiency of the ose illa- 

tions and A is tnc wave-length 1 he velocity of prop igation 
of eleetnc waves is the s ime as that of light, viz , about 1000 
million feet or ^00 million metres, per second If therefore 
we can meesuie the frequency of the uscill >t'on in an antenna 
we are able to tell the wavc-lc ngth emitted Instmments for 
doing this arc called wive meters <in(l an of two kinds, open 
circuit and closed circuit Forms of open ciicuit wave meter 
hi VC been devised by Slaby and by Fleming Slab\’s wive 
metei consists of a hch\ of non-insulatcd wire wound on a 
glass tube This helix is presented or held near to the antenna, 
mel the length of it shortened until oscillations of the greatest 
intensity aie piodue e d in the helix as indie ated by the use of an 
indicator of fluon scent p ipc’* 

( losed cu Milt wave me t< is li vc b< en ibo dev iscd by J Donitz ^ 

and I) ricming 2 laonil/sw iv« m(.l<i n ccjiuUnsM of v in iblc 

( ipicity is assoc iitid witli indiutinec cods ot vanous sizes, and 
tilt w ivc meter is pheed n ar tie inUnni so that its indnetance 
Colls hive indueed cm n lit . cn ited in theni The ripicilvof tlu 
eondc n er is then ilb ted until tlu mi nnum current as mdic'itcd 
bv 1 hot wite ammetei is pioduecd in the t jrciut from the 
known calut of the ciintifa in tint position nnd the indmtince 
the ficquene\ can In calculitcd the i Ic ming c loscd cnemt wave 
me tci called by him a eyniometcr con i is ot i sliding tulie eon 

denstr and 1 l‘>ug hi Iix ot wire foimnu n induct nice tlu si ire 

coniKctcrl together and to a eoppei bir in siu h i m mnci tint b\ 
one movement of a hindk the cayiuits ot the inbulm condenser 
IS altered m the same proportion as tlu mnount of the spird 
indurt iiu e which is included in the circuit II then i Ion*; cojqu i 
bir winch forms pirt of this ciu ml is jiliied in jiroxinnty to the 
tr insmittiiig antenna and the h indle moved some jiosition cm 
he fount' 111 which the ni<urel tunc peiiod of the cvmonutci circuit 
i> made etpial to the a< tual time jicriod o\ the te Icgrapuie antenni 
When this is the case the imiditude of the potciihil dilUicnc* 
of the smfices of the tubiihi coneh nsci becomes a maximum nd 
this IS indicated In cornu cting a vacuum tube idled with nctui to 
the surficcs of the eondt nsci The neon tube glows with a biigbt 
orange light when the 'uljustmcnts of tlu cymoiTuter circuit are such 
that it IS in resonaiue^ with the wircle s tclcgnpli antenna the 
sc lit on the cymonu ti i then shows clitertlv'^ the w ive length and 
freejucncy of the oscillatujns ^ 

An immense miss of information Ins been gathcrc,d on Uie 
seicntine jiroccsst > winch in involve el in elcctnc wave telegraphy 
Even on fundamental questions such as the function of the i irth 
interconnexion with it phvsicists ehffe i m opinion to i consulcrabk 
e vtenl Starting fiom an obscrvition of Slareom’s a number of 
interesting facts hive been accumulated on the absorlmig etiect of 
sunliglit on the propagatum of long Hertzian waves through space 
and on the elistuibmg effects of itnujsphene electneitv as well as 
upon the^ mfluemcc of earth curvature anel obsticlcs of varmiis 
kinds interposed in the line between the sending and transmitting 
st itions * 

Electric wave lele^grapdiy has revolutionized our means of 
commiinu ttion from pLare to place on the surface of the earth, 
making it possible to communicate instantly and certainly 
between places scpaittcd by several thousind mile's, whilst 

* Tl^t ritctruian 1904 i;2 p 407 or Get man Pat Spec No 
i40tso 

2 Brit Pat Spec No -^768 y of iQoj, 

** 1 A FE ming Phil Mad ie-;Oi; 9 p 7c;8 

* Set Admiral Sir H B Jackson TRS ProL Rov So( 1902 70 
p 2^4 G Marconi ib 1002 70 p HI 


at the same time it has taken a position of the greatest import- 
ance m connexion with naval strategy and commume ition 
between ships and ships and the shore in time of peace It is 
now generally recognized that Hertzian wave telegraphy, or 
radio-telegraphy, as it is somi times called, has a special field of 
operations of its own, and that the anticipations which were at 
one time (xeited by uninformed persons that it would speedily 
annihilate all telegraphy conducted with wires havi been 
dispersed by experience Nevertheless, transoceanic wireless 
telegraphy over lung distances, suib as those across the Atlantic 
and Pacific oceans, is a matter to bf nekontd with in the future, 
but it remains to be seen whether the present means arc sufii- 
cient to rtndfr possible communication to the antipodes Ihc 
fact thit It has become ncccssirv to intiodun regulations for 
Its control by national legislation and mternation il conferences 
shows tht supremily important position which it has taken in 
the short intervail of one decade as a means of communicating 
human intclhgenre fiom place to place over the surfue of 
th( globe An important International Conference on radio- 
tclegraphy was held in Berlin in igo6, and as a result of its de- 
liberitions international regulations have been adopted bv the 
j Ciuef Powers of the world Ihe decisions of the fonfcrcncc 
were ratified for Gn it Britain by thi British government on 
July T, igo8 
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TELEMACHUS, in Greek leqcnfl {Odyssey i -iv , xv -xmv , 
Hyginus, hab 127), son of Odvsscus and Penelope When he 
reached manhood, he visited Pvlos and Sp irta to make inquiries 
about his father, who had been absent for nearly twenty veais 
On his return, he lound that Odysseus had reached home before 
him Then father and son, aided bv Fumacus and Philodius 
slew or drove out tin suitors of Penelope (sec Odvsshs) 
Aee'ording to later tradition, Telemichus became the husband 
of Circe and by her the father of Latinus end of a dnighter 
Roma, afterwards the wife of Aeneas In another story, he 
married a daughter of Cine, named CassiphuiH h.iving slam 
his mothcr-in-lavv in a quarrel, he was himself killed by his 
wife This IS the only notice of the dcatli of Telemachus 
Ihe foundation of Elusium m Etruria w is ittnbuled to him 

TELEMARK, or duriEMARK, a distnd of southern Norway, 
wholly comprised in the amt (countv) of Bratsberg It rovers 
the uplands and fjclds of the southward projection of the 
country, hav ing its highest point in the Gaustafjeld (6200 ft ) , 
and contains several large and be lutiful lakes, as Nordsjo, 
Bandaksvand, Tinsjo, Mjosvind and Totakvand Ihe two 
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first are connected by the Bandaks canal, a fine engineering 
work giving access from the port uf bWicn to Dalen at the head 
of Bandaksvand From Dalen, which may be reached by road 
from the railway at kongsberg (38 miles) a driving road much 
frequented by travellers runs north-west It traverses a pre- 
cipitous wooded gorge, its course in parts hewn out of the rock, 
and skirts the Bortc and Grungedal lakes, follows the Flaathvl 
river, passes the Vafos and Little Rjukanfos (waterfalls), and 
Lake Vo\li, and culminates at Ilaukclids leter, a station grandh 
situated among the fjelds at a height of ^085 ft It rises to the 
watershed (3715 ft) and then, leaving the district, descends 
abruptly with a remarkable winding course to Roldal (58 miles 
from Dalen), and soon divides, one branch sui mounting the 
Horrebraekke pass and continuing to Oddc, the other travel sing 
the beautiful Bratlandsd il On the Kongsberg-Dalen road is 
Ilitterdal with a good specimen of the Stavekirke or medieval 
timbcr-built church A divergence from this route ma> be 
made by way of Tinsjo to Fosso, where the Maan river forms a 
fine fall (Rjukanfos) of 4115 ft 

TELEOLOGY (Gr tcAos, end), in philosophy and theology, 
strictly that brcUieh of study wh’ch considers “final causes'* 
as real principles of explanation, t e which evplains things 
as existing solely as pre-recpusites of the results which they 
produce More commonK the term is applied to the doctrine 
that the universe as a w'ole has been plumed on a dc.finitc 
design, or at least th it it tends towards some end The term 
has been used very loosely, and its meaning has changed con- 
siderabl) I he root icle i arises from the analog) of the acts 
of human beings which are observed to ha\c certain purposes 
hence it was natural to assume th it the whole sum of existence 
with its amazing compiexit) and its orderly progress can be 
explained onl) on the assumption of a similar plan devised 
b> a conscious agent Such a view is essential to viny theistic 
View of the universe which postulates God as the Cieator, 
omniscient and all-good Ibe modern theory of evolution, 
on the other hand, has reintroduced a scientific tcleolog) of 
another t)pc Thi* is discussed, lro;n the biologist’s point of 
view, in the article Zooloc Y Teleology , in this nariower sense, 
as the study of the adaptation of organic structures to the 
service of the organisms n which they occur, was cornpletcl) 
revolutionized b) Darwinism and the research founded on it 

TELEOSTOMES, members of the third sub-class of the class 
Fishes, being all the fishes in which the skull is invested with 
membrane bones, \iz , the ( rossopler) gions, the Dipnoans, the 
Ganoids and the 'leleostetns They ina) be further defined 
as fishes with an ossified 01 cartilaginous skeleton, a lower jaw, 
gills inserted on the gill-arches, a single gill-open mg on each 
side (exceptionally fused with its lellow on the ventral side), 
an opcrcle formed of one or several bones, the body usually 
covered with scales or bony plates, an air-bladder or lung, at 
least in the primitive forms, and without copulatory paired 
organs or “ claspers 

The term which designates this sub-class has been adopted 
bv Sir R Owen, E D Cope, and A S Woodward in a less 
comprehensive sense, the Dijmeusti being regarded by them as 
constituting a separate sub-class, and its inventor, C L Bona- 
parte (1838) haci proposed it m a more restricted sense, the 
sturgeons, lophobranchs and plectognaths being excluded 
r Gill (1872) was the first to use it in the acceptation taken 
in the present article Whether the Ostrac ophores should be 
included among the feleostomes, as recently proposed by 
C T Regan, is still open to doubt Ihc sub-class is here 
divided into four orders, but it is difficult to decide whether, 
m an ascending senes the Crossopterygians or the Ganoids 
should be placed first Erorn the point of view of the evolution 
of the paired fins, accepting the lateral fin-fold theory as the 
better supported by the e\idencc at hand, there is much to 
say m fa\ our of regarding the C hondrostean Ganoids as the 
more primitive type Erom another point of view the con- 
dition of the air bladder m the existing ( rossopUrygians appears 
to represent the earliest form assumed by this important organ, 
which it seems rational to conclude was originally evolved as 


an accessory breathing organ and later became transformed 
into a hydrostatic .ipparatus (Ganoids and Tcleosteans) on the 
one hand, mto a true lung (Dipnoans and Batraehians) on the 
other Guide d by the second consideration, assuming that the 
air-bladder ot the fossil Crossopterygians conformed to the type 
known in their recent representatives, and also in deference to 
palaeontological chronology, whatever it be worth in the present 
state of our knowledge, we shall begin the senes with the 
Crossopterygians, which pass into the Dipnoans, and then take 
up the Ganoids, whic h lead up very gradually to the Tcleosteans, 
the dominant group at the present day But we do not deny 
the force of the arguments adduced bv Regan in attempting 
to show that the paired fins of the Chondrostean Ganoids are 
a ncaur approach to the primitive conditicm than are those 
of the ( rossoptery gians No doubt some day we shall become 
acquainted with still older leleostomcs, wkich we may expect 
to establish the connexion between the two types which in 
Palaeozoic times have evolved on parallel lines 

Order 1 — CROS80PTrTm.II 

Paired fms at least the pectoials lobite having an cndo-skeletal 
axis more 01 less fringed vvitfi dermal ravs Mandibular arch 
suspended from the upper segment of the hyoid arch (hyost)l)C 
skull) Splcnial bone present No supraoccipital bone A pair of 
Urge jugular plates sometimes with small Litcial plites and an 
interior a^vgous oleme nt developed m the branc liiostegal mem- 
brane l)etween the mandibular rami Heart with a contractile 
nuiltivalvultr conus arteriosus intistmc with a spiral valve , air- 
blulder with pneumatic diet communicating witli the vmtral sielc 
of the ot sopliagus 

Maxilliry bone large, toothed, bordering the mouth Bones of 
the upper suiface of the skull niostl) paired Pertorrl arch with 
both clxvicle (so-calltd inir i-eliviele) and cleithrum Ventral hiis 
inserted fir biek With few t \cf ptums (tail of Cochranthidae 
dorsal and caudal lins of Polyptciidac) the dermal rays ol tlu 
unpaiied fins more mim» tons than their en lo skeletal suppoi ts a 
pi inutive charaett r also found m the lower Ganoids, but disajipcanng 
m the higher 

SuD-ORDLR I —OSILOLLPIDA 

(Including the lixplistn Rhipidisti i iuel Artimstia ) Pectoral 
fins obtusely or acutely lobate artiruliting with the pectoral 
girdle by i singk bisal cndosktlctd cltinent Rostiils on the 
lower skIc of the snout Iwo dorsal lins 

Familu^s Ostcolepidie Rluzodontidae, Holoptychidae, Coel- 
acantliid 

The sc lies may be rhombic and thickly coated with ganoine 
(Ost« olepi(Ue) or eveloid Die vertebral axis is strongly hetero- 
cercil in the Osteoie])i(lac and Holoptychidae ind diphycercal or 
mteimeihite between the heteroeered and the diph) cereal t\pes 
ill tlic otiicr families usually acentrous, sometimes witli ring like 
cileilications (some of the Rhizndontidac ) In the Holoptychidae 
the jiectoral bn is extremely similar to that of the Uipncusti of the 
family Diptendae which they resembU closely in form and scaling 
riicir teeth are remarkable for their complicated structure, rtscni 
bling that of tlu I abynnthodont Batrachiai s A pineal foramen is 
present between tlu fiontal bones m most of the Rhizodontidae 

dhc Ostcolepidie were mostly mod er ite -sized fishes, the largest 
{Megahehthys) measuring iboul 4 ft in length 

These ( rossopterygians fiist ajipc ir m the Lower Devonian are 
abundant in the Uiper Devonian carboniferous and EVimian , in 
latei periods they are represented only by the mon specialized 
C cxlaeanthidae which appear in the Lower Carboniferous and 
persist as late as the Upper Cnalk 

SuB-oRDi R II — CLADISIIA 

Pectoral fin obtusely lobate with tliree Imsal endo skeletal ele- 
ments Nostrils on the upper side of the snout A single dorsal 
fin formed of i series of detaehed ra\s 

A single family Polyptendae 

Ihe existing Crossopterygians which form this sub-order differ 
very considerably from the extinet Ostcolepida, perhaps quite as 
miieli IS tliesc dilfei from the Dipneusti Ihe ventral fins xre not 
lobate the vertebral column is well ossified and its termination is 
of the diphycercT.1 type Spiracles covered by bony valves are 
present on the upper surface of the head Ihe dorsal fin is unujuc 
among fishes being formed of detaehed rays consisting of a spine 
like fulcial scale supporting the fringe^ of the ray , these rays 
have been regarded, erroneously as representing so many distinct 
lins or finlets ” The se lies are bony rhombic and thieklv coated 
with ginomc 

Ihc Polvplendat are confined to Iropu il Africa and the Nik, 
and represented by two genera Polypterns and Calamtchthys, the 
former moderately elongite and provided with ventril fins the 
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latter serpentiform and devoid of ventrah We now know ten 
species of Polyptefus from the Nile the Congo the rivers of West 
A-fnca, and lakes Chad Rudolf and Tanganyika and one of Cala- 
imththys which inhabits West Africa from the Nig(r delti to the 
Chiloango The largest species of Polvpterus reach i length of 
nearly 4 ft The young arc providctl with an external opercular 
gill very similar to the gills of larval salamanders 1 he air bladdei 
acts as in accessory breathing orgin although these fishes ar., not 
known ever to leave the water I he developnu nt is stated bv the 
late J S Budgett to be even more Batraehian-likc than that of the 
Dipneusti but the results of the study of the materiil collected by 
him shortly before his death have not yet been published 

Order II -UIPNEUSII 

Often called Dipnoi a term proposed for this order by J Miilh 1 
In 1841; but which had already been used for the Batrachians 
(F Leuckirt i‘<2i) before the tliseovery of I tpidosinn I he sub 
siitute Dipneusti (C H icekel 1866) is tliercfore preferable 

Paired hns lobate or reduced to a jointed endo-skeletal axis 
Upper segment of the mandibular arch confluent with the skull 
(autostylic skull) Piaemaxillaiy and maxillary bones ibsent 
dentary absent or small and toothkss , teeth on the palate ptery- 
goid anil splcnial bones somctnies also on the vomers No 
siipraoeei])it il bone Heart Irdotnlir with 1 contractile multi- 
vilvulir conus arteriosus intestine with a spiral vaKe iir-bladfl( r 
trinsformed into a single or doiiolt lung opening at the glottis 
on the ventrnl ide of the jih irvn> 

llu cram il roof-boms include median is well as jiaired plates 
whu h cannot easily be homeilogizi d with those of other Telco 
stoinos 111 the older forms these bones aie sm ill and numerous 
ind coated with ganoine, appeir on the suiface of the head whilst 
in tin. later forms thi\ are ledueid m number as well is in the 
degree of ossification and have sunk below the skin lAetoral 
aich with both clavicle and eleithrum \entril fins insf rfed far 
back Vertebrae acentnms Dermal ravs of vertical lins much 
more numerous than tlieii sujijiorts winch corresjiond in numbci 
to thi neurd ind h lem il irelies Nostrils on the lower side of the 
snout tlu posterior within the mouth Seilcs c^eloiel (almost 
quadiate in '^«(*LnodHs i genus of ( t< nodontidae) 

Families Diptcndae, Ctenoeiontidae, Uroneinidac, Ceratodon- 
tidae, T epidosirenid le 

Tlu Diptendae are hetcroeenal and have two dorsal fins, as m 
the Ciossopterygian Holopte ehi iae in tlie othe r families the dorsal 
fin IS elongate ind single and extends to the e\tremit\ of the tail, 
which belongs to the diphyeereal tvpe In the ihre^c first families, 
which are entirely Palaeo/oie, langmg from tlie Devonian to the 
Permiin, the dental plates luaily always exhibit more or less clearly 
the points of tlie separate denticles of wliieh, as shown by the 
development of \ (octrato((ui>^ thev were ongmallv coiniiosed, but 
vomciine teeth, siu h as exist m tlu Ce laloelontid le anel 1 ejmlei- 
sircnidie, do not ippcar to have existed In the Dipterid le alone 
the scales were eoveicd with dense, punctate ginome, which has 
become^ miieh icdueed or dis ijqiearcei cntiicly in the other inember'> 
of this Older The two first families h icl well-de velojicel giil ir 
plate s 

In the Ceratoduntid 1C, which first appeared in the Trias and have 
persisted to the present day, the^ skull is more feebly ossified than 
in the ecirlic‘1 forms, and this mav well be looked upon as a elegtn- 
eiahon since the head ejf the Inassic C s/m/ whilst exhibit- 

ing the s<imc arrxngomcnt of bones as in the living form, diiferi 
in its higher degree of ossification and as the dermal rivs of the 
caudal fin also exhibit distinctive features in a <^ossil of tlu same 
period, it IS advisable to refer the existing i eratodus forsUri to 1 
elistinct genus, which has been name el ^eoceratodus bv C istclnau 
(1876) and rpiceratodus by feller (i8gi) But there can be no 
question that Neoctratadus is very closely related to Ltratodub 
It'’ only known species, A forsUri^ variously known as the barra- 
munda, flat-head, and Dawson or Burnett salmon, inhabits the 
Burnett, Dawson anel Mary rivers m Queensland, and was fust 
discovered in 1870 Its an itomy was made known by the memoir 
of \ (jiinther, and numerous eeuilributions bv f II Huxley, 
E R Lankoster J E V Boas, W B Spencer iiid others, whilst 
its dove iojime lit has been elaboratelv worked out by R Semon 
1 his fish, which grows to a length of O ft , has the body moderately 
elongate and compressed, covered with large thin -.cales, and the 
paired fins ire acutely lobate, consisting of a median jointed 
axis fringed on each side by a series of raelialia supporting 
fine dermal rays ( irchi pterygium of C Gegenbaur) Althougli 
provided with a lung, which is single, Neociratodui never leaves 
thi w iter It feeus on both animal and vcgetiblc matter, the 
specimens kept in tlu I ondon Zoological Ciirdeiis readily eating 
kttiicc ill addition to frogs and bits 01 raw meat Ihc early 
dtvelopment usenibks verv closely that of Batrachians, but there 
arc no metamorphoses jiroperly speaking, and at no penod does 
the young possess external gills or a holder or cement organ 

The South American Leptdoi>iren and the tropical African Pro- 
toptnu'i, which constitute tevcthf r the family Lepidosirenid le, 
were discovered long before Neoceraiodus, the former in 1836, the 
latter in 183(1 Ihese fishes are much more specialized than are 
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the Cciatodon tidae , the body is more or less eel-shaped, the scales 
are thinner, the paired fins are reduced to slender stylilorm ajiptnd- 
ages formed of a jointed ix’s with or without a unilateral inn 
of cartilaginous rays beiring fine dermal rays, and the lung is 
paired Ihc. development is ( ven more Batraehiari hke than that 
of Neoceratodus, and the larvae arc provided with a ei ment organ 
and lour {I epidos^tren) or five (Ptotopteru^) fringed extern il gills, 
traces of which may jxcrsist throughout life in Protoptems The 
habits and development of Lepido^mn ha\e been investigated by 
J Graham Kerr, and those of Prutoptevui> by J S Budgett In 
Ixith the eggs are deposited in nrst, m the water and the male 
keeps guard ovci the eggs and young The food is both animal 
anel vegctible, as in Nroceratodus During the dry season, fVo 
topterus burrows in the mud of drying marshes and, surrounded 
by a cocoon formed of hardened mucus se^retec' by glands of the 
skin, it sjiends weeks or months in a dorm in t condition, breathing 
excluMVcly by its lungs dry clay balls containing such cocoons 
have often been brought over to 1 urope and vnIkii soikcd in w iter, 
the Protopieriis is released in a most lively condition Three species 
of Protopterui are known from different parts of Africa, the type 
species being P annectens an inhabitant of West Africa, from the 
SeiK gal to the Niger, and Lak( Chad Of I epidositen only one 
species is known, L paradova, living in the Amazon and P.iraguay 
basins 

Cifeat nnetrtainty, and much clitferenee of opinion among 
palae ichthyologists, still jircvail is to the position in the system 
of a group of Devonian fishes, of winch C oceoAkWi and JJinichthyi^ 
are the b»^st know n roprt seiitativcs Long placed with the Ostra- 
eojihores 1 a group mslituted by bir P Alcf oy m 1848 under llu 
name of Placodernn they were removed from their vicinity by 
A S Woodw ird in iSS(), and referred to the Dijmoans as an onki 
which lu jiroposi el to call Arthrodira I his view was based m imly 
on the assumjition that the skull w is lutostylie an 1 that maxil- 
lary bones were not develojicd, and also on tlu resemblance, pre- 
vioudv noticed by [ S Newlnrrv between the dentition of 
Dimchthys and that of ProtopUms Woodwards projiosal has not 
nu^t with general accept«incc, but it is strongly supported bv tlu 
lecenl inv estigations of C R Eastman, whe> his added fresh irgu- 
ments m favour of the autostvhe condition of the skull and the 
homology ot the cranial rexil-platcs with thost of the Dipnoans 
the C cratoelontidac in particular On llu other side, B Dean anel 
L Hus akof tknv sir h horrologies, ine^ teen regard the dental 
mechanism of tlic Arthroehra as something ejmte eliflerent Irom the 
jaws and teetli of other vertebrates, and revert to the view eii 
McC ov^ m placing the \rthrodiri m a grouji Idacoekrmata, which 
thev regard as a class co-orehnate in rank with such divisions as 
tyclostomi ind I’lsccs 

In the present state of our kneiw ledge it is perlnps best to leave^ 
the Arthroeliri with or nc ir the Dipneusti Ihev aie thus defined 
bv Woodward Fishes with both heael and trunk armoured, m 
the more specialize el gcntri tlu shieki of the abdominal region 
irtie ulating with the he lel-shield in ginglvmoiel lacettes fGi 
yi^yyXvfio^, a hinge) which admit of tree motion (hence the name 
Arthodua^ jomt-iieek) No trice of a hyoniandibular Ixme Jaws 
pan Healed W those of tlu existing Ilipneusti Notochord per- 
sistent Pectoral fins unknown ventral hns rudimentary 

Twex families Cexcosteielae and Dimehthy idae, from the Devonian 
ot Eureipe and North America 

Some of the species ot Dinich\thvs reached a great size, the head 
sometimes measuring a mtfre leross 

OiiULiv HI— GANOIDLI 

Paireel fins not lobate Manebbular arch suspended from the 
upper segment oi the hyoid arch (Inostvhc skull) Splenial bone 
present No supr loecijntal btaie Unpaireel fins often with fulcra 
He irt with a eontrutik, miiltiv ilvular cuniis arteiiosus , intestine 
with i spiral \ il\< in bltdder with pneumatic duct communi- 
cating with the dorsal side of the oesophagus 

Sub-order I — CHONDROSTFI 

Pectoral arch with both divide and eleithrum Ventral fins 
inserted far biek, with wdl-dev doped endo skeletal nys (basi- 
osts) dermal rays of the dorsal Tiid anal fins more minuruiis than 
their endo skele f il suppeirts Hdtrocere il Vertebra ict iitrous 

Families Palaconiscid iC PI itvsomidae, Catopti iid u , Belono- 
rhvnchidac, Chondrostcid u Polv odcnitidae, Aeijunst ridae 

In the tlnec first families (Devonian to tlu mouth is 

toothed, prae maxillary bones are j>resent, and tlu. maxillanes au 
large the Ixines of the upper surf ice of tlu liead are paired 
branchiostegal ravs art present, and the hoely is covcrc<1 with 
rhomboidal, tvpicallv ganoid bony scales In the fourth family 
(Inas to I las) the snout is much elongitt, ind longitudinal senes 
of scutes cxti nd alenig the bodv, one on tlu bick, one on the bdlyq 
and one on each side Ihe Li issic ( hondrusteid ic show an apjiroach 
to the sturgeons, and form a sort (»t connecting link between them 
and the Palaeomseidae T"he mouth was tdentuknis, pracmaxiUarv 
bones were absent, but the inaxilliry bone was vscll developed 
though small, the membrane bones of the skull were paired, 
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branchiostegal rays were prti>cnt scales were absent, except on 
the cau(i il lobe 

In tlu ino<lern Polvcxlontidac and Acipensendae whose first 
rei^rcscntatives appt ii in the Focctic piaemaxilluies ire ibstiit 
an<I the mouth is (dcntulous (Atipenserulae) or beset with minutt 
t(tth {Polyo<lontid It) the membrane bonts of th< skull are more 
irregular and compnst i/vgous elements branchiostegal ravs aie 
absent and the bod\ is niktd or coveud with siu ill ossilit ilions 
and longitudinal seri< s of bony scutes whilst the caudal lin is 
scaled exutlv as m the Palaconiscidac Barhtls aic absent in the 
Pol\ odontulae 

In th( J^olyodontidae represented b\ one sptries the piddle 
fisli or s]XM)ii bdl {Polvodon folium) in the Mississippi Ohio ind 
Missouri rivers of \orth \niiiiti and bv inothtr {Psephurus 
fd(idiu^) in tlu V ing tse-kiang and Hoang Ho iiveis of China the 
snout IS produced into a ver\ long spatulate {Pnhdon) or sub tonic il 
{P^iphuru^) ippendagc appauntlv usifiil m stiiring up iht mud 
of tlu thuk waters in whith these lishts livt and ptihaps a tactile 
organ compensating the \ei\ itduced si/i of the e\is Psiphiints 
( ladtus IS said to glow to i length of 20 ft Ihe sturgeons (\Lipcn 
send le) ire divided into two genera Inpntsfy distnlmletl over 
the enists ind licsh witeis of tlu temptritt p irts ol tht nortliern 
hemisphcic and Scaplnrln urhus inhabiting North Xrnerua ami 
( tntral ^sii \hout twtntv spttits of IctptiiMy and live ol 
^caphnhvurhn'^ irc known Iht sturgeons ire of great value foi 
their flesh their tggs (caviare ) ami the isinglass from th^ ur blidiltr 
several species are migritory asetnehng iiv’ers to spawn Ihe 
lirgest spctitb attain a length o* 10 to ih ft 

SCB-ORDER T 1 — IIOLOSIEI 

C Uvitlc proper absent \ cntral tins mserltd more 01 less fai 
bick ailhout 01 with mei< nulimeiits of tmlo skektal lavs 
ilcimal rays of tlu elorsil ind anal 1ms coiresponding to their endea 
sktktal suppeirts Caudal lin of an 'bbte^v late-lieteioi i^al or 
lioinoccrcal tv}> 

I imilics Scmiejnotielae Mxe rose mud it T’ycnodontui it Lugna- 
thidu I’ae Inrormidae I tpidosttid it \s,)uk)rli> lu indie Vmiidu 
hirst ipp<. ir in tht Pormnn with tlu Sc inionotid le be teimt 
abundant in tht Inis deimin mt m tht Jut issic begin 10 tleclini 
m the (.ret ue fins ind irom the Foctnc to the pie sent cku are 
re due ( d to the two f uiuIk s Ltpidosttid i< md \minhe tht mode rii 
rtjucscntativts ol which inhibit tlu tnsb u iters of Xoitii Vmcitca 
In most of the llolostti the sc lies in boin ihombic xml covered 
with ail enamel like (ginennc) coiling but Ui< te is eveiv gradation 
between tills soialkd f^anoid tv pe of se iling iiul tht tvtloid tv]H 
exemplified bv tlu \rnii(iic 1 ulci i ilso (ljsip[)cit m some of the 
molt spienh/ed tvpes mouth is alwivs luge and toothed 

ami bi inchiosEgal ravs are mvanibly jxrest ut , a single gulai 
pi tc is often present In tfie earlier groujis tlu notoe heird w is 
pi rsisttnt with or without intiul ir centra or with enh centium 
comp jse li of two e Ic me nts — pleurotentniin iiu’ hvpocentium these 
cientiits rem iin distinct ind alttinato m the cuuUl itgion oi the 
Ainiid It. whiUtintlu L epieloste ulae the ci’Mia ?ie is fulh developed 
IS 111 most lileo te ms and opistliocoelou'i eu convexo concave 
f he pike like conus I ( pi(h)<itt h<i vv is abundant in Liirope in 
^ocenc and Mioceiu times md is now lepicscnted bv three specie 
111 i isterii North Viiuiu i Mexico iiid ( uba rlit lirgist spttits 
leaihes a length ol 10 ft Aiuui tlu bowfm of similar ge ole/gic il 
igf 1 1 mueh sm ill' r fish neit exetedmg . ft from the t isttrii 

pirt ot North Vm nc i Its nr hhddi r is etllulai ind itts a^^ an 
icci isoiy broathmg organ It deposits its eggs in a soil of nest 
V Inch IS protected b) the mak vslo foi some time aeeominnics 
the w irm of voiiim fr\ and det nds Hu m v Ph ‘me it coiir igc 

Ltcdsia prohh matica one of the Pachyeormube from the (Kford 
< liv probably reached 1 Icngtli of 30 ft and is the largest knot n 
fc leostoine 

Order 1 \ PLEOS fEI 

Piired fins non lob lie the vtiitrils witiiout bascosts ’'landibk 
suspend! d from the upner segment of the hvoid ireh S])l( iiial 
bone absent Suyir loccipit il bone yiresent He irt without muse ul ir 
conus arteriosus or vviHi much reduced conus, witli one exceju 
tion lily two ions of v lives \irbliddei if present cominum 
eating witli th' dor^il side of the oesophagus or eiigestne tract, 
or completely close el 

Sun-ORDLR I — MALACOPTEKYCxII 

\ir-bladder, if present with a duct Opercle well developed 
Pectonl ireh suspended from tlu skull mesexeir icoid bone y>res«.nt 
Fine without spines the ventiiK aiHlomin il (larely absent) An- 
terior vertebrae distinct without Wcbenin os-,ieles 

Eamilies Pholidophondae Archie orne nid le Obgopleuridac 
t e ptolepid le F lojiid le Albulid u Mnrmvridac Ilyodontidae 
Notopttrid le Oste oglossidac P into lout ul ie ( tmothrissulae 
Phractolaemidae baurodontidae Cliiroe e ntridie (lupculio Chani- 
dit Salmoniclae Alepocephilidae Stonnatidae fiOnorhvnclnePe 
( romcriuiae 

Un -jiu stionablv the most generalized suborder having most in 


common with the Holostean ganoids The first four families of 
Inassic to C retact eiiis age, are so closely connected with these 
Ganoiels that their allocation to the Tclcosteans must be rcgardcel 
as provision il Some of the Pholidophondae weie flying fishes 
The Elopidae and Albuhdae aie also low forms, traced back to the 
( retaccous stis having points m common with the G molds (gular 
plate in the formci conus arteriosus with two rows of valves m the 
latter) The Morinyndae aie imong the most extraordinary fishes 
and like tlu four families which follow in the above list confined 
to fresh waters Other families like the Chirocentrulae Clupeidac 
and Salmomdat are entirely or paitlv marine the two list being of 
great economic importance Ihc Alepocephalidae and btomiatidae 
art restncteil tei the deep sea 

See \\( iiovY FIerring Mi NUAni n Mormvr Pit chard 
Sai MONiDAi , Shad, and Si rat 

St b order II — OblARlOPHYSI 

Air hlaildci if well divtloped with a duct Pectoral arch sus 
pended from tlu skull mcsocoratoitl bone present Fins without 
spines or ilorsal and ptetoral with a single spint formed by the 
co-ossifi ration ol the segments of in articulatcel ray The antenoi 
foul vertebne strongly modified often co-ossifitd and beaiing a 
til nil ot srnill bonts (so-calkd Weberian ossicles) connecting the 
air bladder with the tai 

raniihes thancimdic Gymnotidie Cypiinielac Siluiidae 
Loricaiiulae \spiedinulae 

One of the most natinal grenips of the class Pisces as deniein 
strated bv M Smeinthl m 1 be Characinid le are the nuist 

genu ilized ilthoiigh perhaps not diieclly derived from the Amiid 
Ganoids as believed b> Sagemehl thev show great vaiitty ol lonu 
and dentition inel art tonlmed to Cential and South Amciica iiul 
\frica Ihe ( \mnotidit which include tlu so c illed tkctnc eel 
art closely related to the ( liiricmidac and occur only in Souiii 
\mtrui Tht 1 irgtst f imilu s irt flic Cyyirmidac aiul Silurulie 
With the exception of i few bilurulac the Ostaiiophysi aie ill 
fresh water fi slices 

Si I -oKDi R ni — aYMBRANCHII 

Lei sh ij>td fishes without paired fins with the pectoral irch 
free or su yxndtd from the skull witliout mcsocoracoul bone and 
with the mttiioi veitebrie distintl v ithout Weberiin ossicles 
Gill-openings eonlbunt into a single ventral slit Aii-bladdei 
absf nt 

Families Sy inbrincliidae and '\niy>hi])noulac 

Like the \podes vvhitli thev rr^-e nibio in genenl ippt ir ince 
Huso fishes are no doubt dciivtd fiom some lo v tyyu with abdominal 
ventrd fin but wiiethei fiom tht M il u Ojite 1 v gn 01 the H'^plomi 
we hive IS ve t no data from vvhu fi to conclude Inhabitanls of tjic 
frcah or bt nkish vvateis ol south eastern Asia tropical America 
VustrahaUnd I i mania 

In the euthi i I mphipuot{<> iitchia the gills arc much reduced 
and i n-vpitatcuv an ac extends on eich side of the body bthiiul 
the head eomtntinii,at iig with the gill-cavity 

St p ORDi R I\ — vPODES 

v\n-olad(kr if yin sent, with a duct Pracm ixillary bonts 
ibscnt the inaxillaius if picscnt scpaiated on the median line 
in front by the coalesce nt ethnioui and v^umei I’ectoial arch if 
yiresent not connected with iiui remote from tlu skull mcsocora 
cold bone absent J ms without syniu s the veiitials absent 
\nttrior vertebrae distinct, without Wcbciian ossicles 

EJong ite serpe ntifoi m fishes with naked skin 01 with minute 
scales iiTibeddtd in the skin 

r unilips Anguilhd It Ncinichthyid ie Synaphobranchidae ^ac- 
coyaharyngidae Muraemdae 

A large giouya of ibc rrant degnded fishes hei ildtd by the 
Cretaceous genus I rtnchelys the most gerKr.ilized of eels Mostly 
marine m my bithybial some living pnnciyiilly in fresh water 
but breeding in the sci like the common eel (ae articles Fee and 
Mttraena) 

Sub-order V — IIAPLOMI 

Air-blaeldcr if present with a duct Opercle well develoyaed 
Pectoral arch susyaended from the skull no mesocoiacoid bont 
Fins usually without rarely with i few spines , vcnti als abdomin il 
if yaresent Anterior vtitebrae distinct without Weberian ossicles 

r imilies Ctalaxndae Haplochitonidac EnchodontuHc FsoiuPe 
Dalliidae Scopehdic Alepidosaiiridae Cetomimidae Chirotliru id u 
Kneriidat ( ypnnodontid le Amblyoyasidae Sttyihanobcryeid u 
Percopsidae 

Ihe absence of the mcsocoracoid bone distinguishes these fishes 
from the M ilacoyiterygii and the presence of a duet to the air- 
biaeider separates them fiom the Percesoces to some of which tlu 
Scombipsotielae and the Athennidae they are linked by the Cvyari 
nodontuhe , whilst the Scoyaclidae are connected with the Hcrycidae 
by the Stephanoberycid le 

Jhe type family of this sub-order is that of tlie Fsocidae or pike 
inhabitants of the fresh waters of Furope northern Asia and North 
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America Ihe Galaxiidac are mostly fresh-water fishes and have 
'i wide distribution m the southern hemisphere (southern parts of 
South America New Zealand South Australia and lasmama 
Cape of Good Hope), one species being identical in South America, 
the F'alkLind islands New Zealand ami lasmanii ilieir dis- 
tribution h IS been regarded as affording support to the theory of 
an Antaictic continent in Urtiiry tunes llowcvei several of 
the sptcics spend part of tlu ir life and tven breed in tht sc i 
whilst others niav be regirdcd as having become moie icecntly 
adapted to frtsli w itcr, that the argument derived from their 
r inpe is not so strong is if we Iiad to deal with exelusivel) flesh 
w iter lishes ihe I ypiinodontid le ire paitly braekisli pirtl) 
fresh watei lishes whilst the Scopehdae which are traced back 
to the Chalk, are all marine, many being inhabitants of great depths 

Sun-ORDER VI — HFTrROMl 

Air bl wider without duct Opcrclc well developed parietal boni s 
separating the front ils from tlie supiaoecipital Peetoral aich sus 
pended fiom tlu sujir hk ( ipit il or the epiotie the ])()sl temporal 
small and simple oi replaccel liy a ligiment no nu soeoi icoid bone 
Ventral fins abdomind if present 

namilus Dereetidae Halosaundae 1 ipogenyid ic Notacaii- 
thidae Ficr isfcndae 

( losily rt 1 ited to the Haplomi but sepirited chiefly on account 
of the closed aii-blsrldir Mostly de(p-sea fishes some of which 
appealed as caily \s the (reticeous peiiod The genus t lerasfir 
comprises small degraded fishes commensals of Holothurians and 
bivalve molluscs 

SuB-ORDiR VII — SH FNTCH FHYFS 

Air-bladdtr without duct Operck wdl developed Pectoril 
aieh buspende<l from the skull no mesocot icoid bone Fms \ ith 
out spines Ventral hns ibdomin il with vciy numcious (it; to 17) 
ra> s 

\ vary iberraut type, of unceitain allinitus Its onl\ repre- 
sentative IS the opab, Lampris luua, a large pcligic fish of wide 
distribution 

Sun-ORorR \ ITT —1 HOP VCOS fFT 

Embracing the Hemibranchii and Lophobranchii but c\cluding 
the llypostomides (Pegasulat) which the inv< stig itions of F E 
jungersen show to be alierruit m iil dutked Vcantlioptt n gians 
Air-bladder without dm t Pectoril uch siisptndtd from the 
skull no nusoconcoid bom Ventid fins abdominal if present 
Branchial arches more 01 less 1 educed 

laiiiilits ( istrosteidae \iiloi In tichidae ProtosMign ithid le 
Aulostomatidae FistuI inidae ( entriseidac Vmphisihdm Soleno 
stomidae Synguathidae The two latter f imilies institute the 
division Lophobranchii m which the gill lamell u art enlarged and 
form rounded lobes 

Sec articles Sla-Horsl, Stickllhack, and Pirr Fishes 

SUB-ORDFR IX — PERCFSOt ES 

Air-bladder if present without duct Parietal bones separated 
by the supraoeeipit il Peetoial arcli suspended <'rom tlu skull 
no mesoeoracoid bone Ventral fins if jircscnt abdominal or at 
least with the pelvic bones not solidl) itt lehed to the elavieular 
arcli 

Eamihcs Scombresocidae , Ammodjtidae Vtherinidae ATiigil 
idee Polynemidae ( hiasmodontid \e Sphvraemdae 1 etr igoniindac 
Stroinateidae Icostcidae Uphiocephalidac Anibantulie 

This senes of families connects the Haplomi with the Acanthop 
te rygii The Pereeseiees ire mostl} marine but the two list 
families are txclusivtl> fresh water Some arc inhabitants of great 
depths others are pelagic like the flying-lish {rxncottus) 

Sub-order X — \NACANTHIN1 

Air-bladder without duct Parietal bones sep irated by the 
supraoccipital , prootic and exoecijiital separated by the enlarged 
opisthotic Pectoral arch suspended from the skull , no mesoeo- 
racoid bone Ventral fins below or m fiont of the pectorals the 
pelvic bones posterior to the clavicular symphysis and only loosely 
attached to it by ligament Fms without spines 
Families Macrundae Gadidae Muraenolepididac 
Nearly all marine The Macrundae arc among the most char 
actcristic fishes of the great depths The Gadidac include some 
of the most valuable food fishes 

SUB-ORUER XI — ACANTHOPTERYGTI 

Air-bladder usually without duct Opercle well developed , 
supraoccipital in contact with the frontals Pectoral arch sus 
pended from the skull , no mesoeoracoid bone V^entral fins 
thor icic or jugular more or less firmly attached to the cla\ icul ir 
arch Gill opening usually large ih front of the base of the pee- 
toral fin 

I he character from which this sub order the most comprehensive 
of the whole class derives its name vi7 tlie presence of non- 
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articulated spiny rays in the dorsal and anal 1ms, is by no means 
univeisal exceptions to the rule being numerous 

Division I licryeiformcs — Families Bcrycidac Monocentridae 

Polymixiidae 

1 he most primitive of the Acanthopterygians already well repre 
seated in the Chalk A duct has been observed to be sometimes 
present between the air bladder and the digestive tract All 
mar no several bn thy bial 

Division II Peredoiims — lamilus Pemphendae Seiri^mdae 
Vnomalopiclae Pscudochromidid u ( epoheiae Hoplognathidae 
billagmulae Sciieiiulae Scorpididie Caproidae Centrarchidic 
l yphosidae 1 obotidae Foxotidae N mdidae Percidac Aciopu 
matidae (xcrndae laetinidic 1 ru hodontidac Pnstipomatulae 
Spandie Mulhdac Latndidai liajilodacty hdae Chaetodontidae, 
Drepaiiulae Osphromenulae Vcanthuridat 1 < uthididae Fmbio 
tocidae Ciehhdae PomaitntndtU, LabridcU Scaiulic 

The Pcreidae C entrcirchidie foxeitid ic N indidae Osphro- 
mniidae Embiotocul le and Cichhdac are freshwater fishes the 
others arc all or m arl\ ill marine lip-iiJrthys whuh is included 
imong the Scorpididie is one of th( few Aeanthoplerygian types 
known to have existed is e irly is tin Cretaceous peiiod 

Set irtirks CicHLiDS, Mi 1 1 1 i Mirrav Cod, pAkRoa-FiSHES 
Pi Rcn PiKi Pfrch SuLLpsm ad VVhiAssE 

Division III Scombniormes — F imilies Carangukie Rhachi 
centndae Seoinbridae Inehmndae llistiophondat Xiphiid le 
Luvandae C or\phacnidac Braimd xe 

Marine fishes seveiil being pelagic and among the laigcst Teleos 
teins indswittist swimmers Sec aiticles Hair-Tail, Mackerel 
Piior 1 ISH Swoui) Fish Ilnkv 

DivasionlV Zcorhombi — Families Zeulae Vmphistiidac Pleuro 
nectidae 

Division V Kiirtifoimcs — V single lamil-y Kurtidae with a 
singk genus and syieeies from the Indian and Pxiifit oee ins 
Division VI Gobiiformes — A single family, Gobiid u 

Division V II Diseoeephali — A single family Echencididae 
ihe lemarkalili remoias attach the mst Ives by means of a cephalic 
disk to boats 01 to sharks, turtles cet«iccans and other large swift 
swimming animals Ihev form an isolated group ind hive no 
teal allimty wath the Scorn bndae v\ith which thev have long been 
associated 

Division Vlll beleroparei — Families Seorpaenidae, Hexa- 
giaiiiimdae ( omephorid le Rhamydiocottidae C ottidae Cyclop- 
tcridac Platvct jih did le Hophchthvidae Vgonidic Pcgasidat 
liighclae 1) u tv loptciulae 

Ihe ‘ Mail-cheeked Acanlhoptci v gi xns mchule a gre it variety 
of forms mostly living m the se i the best known being referred to 
in the irtieles i LV iNt Fisii Gckwkd Llmp-Sickir ind Miller s 
The MB 

Division IX Jugulaies — Families Iriehimdac Percophiid le 
Leptoscopid le Nototheniicku Uranoscopidae Irichodontidae 
( ilhonymulxe C olnesoi id le Bienniulae Batrachidae Pholididae, 
/oircidae Congi og xdid<ie Ophuliulae I’odatelidac 

Niarlv ill in irinc some det p sea Maenw; amissus wbieli 
probabR be longs to the Leptoscopidae me isures 1; ft and is the 
lirgtst known deep sea leleostcui The other members of this 
division are mostly small inarrhichrs being another exception 
The vieevers {1 rcuhntus) are dangerous stinging fishes 

Division X Tatniosomi — Fimihes Tr lehy ptendae Lopho- 
tidae 

Deep sea or pelagic fishes some attaining a large size 
Sub-order XII «-0PIS1H0M1 

\ir-bladder without duct Operck well developed hidden undei 
the skin supr IOC eiyntal m contact with the front ils Pectoral 
arch suspended fiom the vertebral column far behind the skull , 
no mesoeoracoid bone \ ertical hns with spines V entral fins 
abse lit 

Eel sluipcd fishes standing m the same relation to the Acanthop- 
tervgn as do the \podes to the Malacopter\ gii The single family 
Mastacembehd le is possiblv denv cd from the Blenniidae 

Fresh and brackish waters of southern Asia and tropical Africa 


Sub-order XTTI — PEDICULATI 

Air-bladder without duct Opcrcle well developed hidden under 
the skin, supraoccipital in contact with the frontals Pectoral 
arch suspended from the skull no mesoeoracoid txme V^entral 
fills if present jugular Gill opening reduced to i foramtn situated 
in or near the axil more or less posterior to the base of the pectoral 
fin Body naked or covered with spines or bony tubcrcks 

Connected with the Vcanthopterygii Jugiihres through the Batra- 
chidae 

Families Lophiidae C^ratiidae Antennanidae Gigantactimdae, 
Vlalthidae 

( urioiisly aberrant marine fishes m inv bathybial The best 
know'n are the fishing-frog or angler I nphim and the Antennartus 
which lives in coral groves or is earned about in mid-ocean among 
the Sargassutn weeds 
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SUB-ORDFR XI\ — PLEC'10(,N\liII 

Air-bladder without duct Opercular bones more or less reeluced , 
siipraoccipital in contact with the Ircmt ds 111 ixillar), and prae- 
maxillary bones often lirmly united Pectoral arch suspended from 
the skull No ribs Ventral fins thoracic and miuh reduced if 
present , the pihic bones if present more 01 less co ossihcd Gill 
opening much rediuid Bcxly covered with more or less osseous 
scales bonv scutes or spines or naked 

A highl} aberrant group closely connected with the Acanthop 
terygii through the \canthuridae 

Division I bclerexlermi — 1 imilies Inacanthidae Inodontidae 
Balistidae Ostraciontidae 

Division II Gymnodontes — 1 unilics rctrodontidae, Diodon- 

tidae Molidae 

The Plectognaths are all marine the recently discovered In 
acinthiel Halimochiruri^Hs, remarkable for its long tube like snout 
from the Gulf of Manaar is the onl> form of this sub ortltr which 
IS confined to the deep sea \lthough so highly speciahzed, several 
forms, such as Ostracion (the coffer-fish) Titrodon and Dwdon 
were already represented in the ujiper Focene See riLE-Tisn, 
CjLOBe -1 ish ard Sun-Fish 

Por bibliograjdiical references to the Teleostomi, see Ichtiiy- 
01 oo\ (G \ B ) 

TELEPATHY (Gr riJAe, far, TrdOrj^ feelings), or Thought 
Tra\sffrfnce, the conveyance of thoughts and feelings from 
mind to mind by other than the ordinary channels of sense 
Although the word “ telepathy ” was first suggested by F W TT 
Myers in 1882, the suggestion had long betore been made 
that the transmission of ideas, images and sensations could be 
brought about by other than the normally operative motor 
and sensory apparatus of the body More than one writer had 
explained wralth^ at the moment of death, chiiwoyance and 
the phenomena of spiritualism by the theory of “ brain waves ” 
But It was not until the advent of the Society for Psychical 
Research that the hypothesis attracted much notice or was 
backed by carefully collected evidence As used bv the society 
the term is a mere designation, and implies no hypothesis as to 
action at a distance or the operation of an) force not recog- 
nized by physical science 

Ihe earliest recorded systematic experiments in thought 
transference were made in 1871 by the Rev P H and Mrs 
Newnham, and were continued for a period of some eight 
months with marked success , subsequent attempts showed no 
results of an evidential nature A few years later the attention 
of the British Association was called to the subject bv Prof 
W F Barrett, and from t88t onwards many^ experiments vverc 
made by members of the S P R and others , in fact, the so-callcd 
willing game ” was at one time exceedingly popular , the 
successes, however, depended largely, if not entirely, upon 
muscle-reading, anci usually ccasccl when there was no contact 
between agent (the sender of the idea) and percipient (the 
receiver) The systematic investigation has followed two main 
lines (A) experiments on persons, often in the hypnotic slate, 
in which the aim was to transfer selected images, 6cc , and 
compare the guesses with the results which chance would give , 
(B) the collection and examination of records of phenomena 
such as apparitions at the moment of dcith and other spon- 
taneous cases in which there is a correspondence between the 
psychical states of two individuals, usually remote in space 
from one another The problems raised by the two cases are 
entirclv different (1) m A there is seldom any hallucinatory 
element (see Hallucinations), in B, though not essential, it 
IS present in a high percentage of cases, (2) what is trans- 
ferred is m A an image kept before the mind, in B the phanUsm 
of the dying person when that person has prima facie neither 
endeavoured to transfer this image nor, it may be, even thought 
of the percipient, (3) the desideratum in A has usually been 
to exclude normal methods of perception, in B the problem 
IS to show that coincidenc e will not account for the facts , 
for, whereas in A the relation of successes to failures is known, 
in B It IS difficult to get statistic s and to be sure that an abnormal 
number of successful cases do not figure in a census Side 
by side with direct experimentation, the S P R collected first- 
hand records of apparitions at or within twelve hours of the 
moment of death These, together with a discussion of the 
experimental evidence, were issued in 1885 under the title of 


Phantasms of the Living In order to provide a statistical basis 
for discussion of coincidental apparitions, a census of hallu- 
cinations was undertaken by Edmund Gurney, and replies were 
obtained fre^n over 5000 persons A defect of the collection 
in Phantasms is that the prc^igressive deterioration of evidence 
with age IS neglected No narratives are regarded as evidential 
by the society unless they were reduced to writing less than 
three years alter the event or are based on notes made at the 
time 

The second systematic attempt to collect material was the 
census of hallucinations, initiated at the congress ol experi- 
mental psychologv of 1889, and entrusted to Piofessor Henry 
Sidgwick Ihe total number of persons who made returns 
was 17,000, of whom 1684 as‘'erttd that they had once or 
oftener experienced an hallucination Analysis of the answers 
showed that in 350 cases the apparition was recognized , the 
probibility that any person will die on a given d ly is rouglih 
I in 19 000 if therefore chance alone operated, one apparition 
in 19,000 would coincide with a death , after making all allow- 
ances for error, the census committee found that 30 of the 
350 recognized apparitions coincided with a death— in other 
words, cases prim i facie tc lepathic were 440 times more numerous 
than chance coincidence would give Ihe committee reported 
that between deaths and apparitions of dying persons there 
exists a connexion whic h is not due to elianee alone 
The experimental evidence for telepathy is made up partlv 
of the results of trials where direct transference of thoughts, 
images or sens it 10ns vv is attempted, partly of successes in 
hypnolization at a distance, dreams (qv) also provide some 
materul , ind m a :>mall but important class of (ascs tiansi- 
tional between wraiths and ordinary experimcnt.il cases, the 
agent has caused his phantasm to appeal to the pcicipicnt 
Among the chief experimenters may be mentioned Pi of 
M Dessoir, Mr Guthrie, Sir Oliver I odge and Prof Sidgwick 
In experiments conducted by the l.Atter and Mrs Sidgwuk at 
Brighton with numbeis as tht objects to be gutssid, 617 trials 
wore made with the igcnt and percipients in the same room 
the numbers were between ten and ninety, and ninety successes 
were recorded, the probable total, if chance alone had operated, 
being eight In a later series, conducted b\ Mrs .Sidgwick, a 
similarly* high proportion of successes wis recorded , but when 
.igent and percipients were in different rooms the results were 
not above what chance would give Ihese results were 
entieised by Prof Lehmann and others, but were not seriously 
shaken , it was pointed out that the failure of experiments at a 
distance might lie due to psychological causes rather than to 
the fact that the me rease of distance eliminated the possibility 
of ( ommuniealion by normal means In subsequent cxpennients, 
however, the sueeesbcs in no series of any length were so far abov e 
chance as to give substantial support to a belief in telepathy 
Experiments in hypnolization at a distance provide some 
of the most conclusive evidence for telepathy In 18815 trials 
were m.ide both by Dr Janet and by Prof Richet with the same 
subject Out of twenty-five experiments the former held that 
nineteen were complete successes , Prof Richet sei ured two 
successes and four partial successes in nine trials The most 
striking point was that the hypnotic trance always (omcidcd 
with or followed at an interval the attempt to hypnotize the 
patient , this is a feature of much importance m considering 
the possibility of coincidence or of auto-suggestion 

It ]') usually impossible to prove that a dying person has been 
thinking of the percipient , much less can we show that there 
was any idea of causing his phantasm to appear There are, 
however, a small number of cases in which apparitions, of the 
agent or some other person, pnma facie telepathic, have been 
produced experimentally A singularly interesting instance is 
recorded by Wesermann, who tried the experiment in the early 
part of the 19th century , he wished to make the ph.antasm of 
a lady appear to a lieutenant, who was residing some miles 
away , at the time of the experiment he was, owing to an un- 
foreseen visit, not alone, and his visitor is said to have seen the 
apparition also More recently, in cases recorded in Phantacm^ 
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and the Census j thv, figure of the agent hunself has been seen by 
the percipient 

I he so-callcd reciprocal cases arc evidentially of much im- 
portance Each ot the two persons (oncerned appears to 
receive a telepathic impulse from the other, so that each receives 
information about the other, or sees his phantasm 

Occasionally telepathic impressions from animals to human 
beings are reported, but the tacts are usually far from well est.ib- 
lished iclcpathie communication has also been suggested as 
the explanation of the simultaneous movements of large flocks 
of birds 

Various theories have been put forward to account for 
telepathy, but they only agree in the total lack ot an experi- 
mental basis Broadly speaking, they are divisible into physical 
and psychical Sir W Crookes suggests that transmission is 
elTected by means of waves of smaller magnitude and greater 
frequency than those which constitute X rays Undulations 
Starting from nervous centres arc adopted as the explanation 
by Prot Flournoy and others But M^ers and others regard 
the case against a physical explanation as complete Ihe 
main difficulty in the way of it is that the strength of the 
impulse docs not seem, in the spontantous cases, to vary with 
the distance, as by all physical laws it should On the other 
hand, a curious phenomenon has been noted m experiments , 
il the percipient gaze at an arrow with its head turned to the 
right, there is a tendency, disproportionately strong if we 
suppose that chance alone operates, lor the arrow to be seen 
reversed Ihis fart is, howcvri more important in all proba- 
bility for the light which it throws on the mechanism of hallu- 
(inations (qv) than on that of transmission Iclepathy is 
often invoked as an explanation ot the facts of mediumship 
(see Medium and Possession), but it seems insufficient to 
explain them unless wc assume lor the medium a far gieater 
power of reading other people’s minds than experimental 
evidence has so fai shown to exist 

BibliocjUAJ ii\ - (lUiiiey, M>( rs ind Podiiiorc, Phauta^im of tht 
Liunifj Report on the ( ensus of Ilollucinations in Proc S P 1 \\^ , 
Poclineirc Appayitions and 1 houfiht Transft.r( nu Mrs Sidgwiek in 
J M Baldwin’s DuUonnyy of Philosophy sv Trlepatly N \V 
Ihornas, Thought 1 yanspnnee cont lining a list of the iin- 

portcint aiticles in the Journal and Proiadings of the S P R and 
otliei publications See also ( uystal (iAZing (N W T ) 

TELEPHONE (Gr ryXe, far, and voice) Telephony 
is the art of reproducing sounds at a distance from their source, 
and a telephone is the instrument employed in sending or 
receiving such sounds Ihe term “ telephony’’ was first used 
by Philipp Reis of Fnedrichsdorf, in a lecture delivered before 
the Physical Society of Fiankfort in 1861 ^ But, although 
this lecture and Reis’s subsequent work received considerable 
notice, little prog. css was made until the subject was taken 
up between 1874 and 1876 by Alexander Graham Bell, a native 
of Edinburgh, then resident in Boston, Mass , U S A Bell, 
like Reis, employed eleetru ity for the rcproduc tion of sounds , 
but he attacked the problem m a totally different manner 
This will be better understood if we consider shortly on what 
the chief characteristics of sound depend 

The sensation of sound is produced by rapid fluctuation 
in the pressure of the atmosphere on the tympanum of the 
Charac- ear If the fluctuations are irregular and non-periodic, 
teristics the sound is called a noise , if thev are cyclic and 
of sound follow a rcguloi and sufficiently rapid periodic law, 
the sound is musical In connexion with the present subject 
it IS important to notice the three characteristics of a musical 
sound, namely, pitch, loudness and quality The pitch of a 
musical sound depends on the number of cycles passed through 
by the fluctuations of the pressure per unit of time , the loud- 
ness depends on the amount or the amplitude of the fluctuation 
in each cycle , the quality depends on the form or the nature 
of the fluctuation m each cycle The necessary condition for 
a successful system of telephony is the ability to reproduce 
these characteristics 

^ “ Uber Telephonic (lurch den galvamschen Strom ” in Jahresber 
d physikahschen Vin ins zu Prankfurt am Main, 1860-61 p 57 
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In 1831 Wheatstone by his “ magic lyre ” experiment showed * 
that, when the sounding-boards of two musical instruments are 
connected together by a rod of pine wood, a tune played on 
one will be faithfully reproduced by the other This only 
answers, however, for telephoning musical sounds to short 
distances Another and somewhat similar example is furnished 
by what has been variously designate d as the ‘‘ string,” jueebaa- 
‘‘toy,” “lovers,” and “mechanical” telephone icaiteh- 
Two disks of thin metal, or two stretched membranes, P^one 
each furnished with a mouthpiece, are connected together by 
a thin string or wire attached at each end to the centres of the 
membranes A good example may be made with two c> lindrical 
tm cups , the bottoms form the membranes and the cups the 
mouthpieces When the connecting string is held taut and 
sounds, such as those of ordinary speech, are produced m front 
of one of the membranes, pulses corresponding to the fluctua- 
tions of the atmospheru pressure are transmitted along the 
string and communuated to the other membrane, which in its 
turn communicateb them to the air, thus reproduemg the sound 
In both these examples all the three characteristics — pitch, 
relative intensity, and quality — of sound are reproduced 

In July 1837 Dr C O Page of Salem, Mass , drew attention 
to the sound given out by an electromagnet at the mstant when 
the electric circuit is closed or broken, and m October Page*8 
of the same year he discussed, in a short article ^ dis- 
entitled “GaKanic Music,” the musical note pro- 
duced by rapidly revolvmg the armature of an electromagnet 
in front of the poles Experiments bearing on this subject 
were subsequently made by a great numbir of investigators ^ 
Page’s discovery is of considerable importance m connexion 
with the theory of aition of various forms of telephone, and was 
a very important feature in the early attempts bv Reis to 
transit music and speech On the 26th of August 1854 there 
appeared in U Illustration (Pans) an mterestmg article by 
Charles Bourseul on the electric transmission of 
speech ^ The writer recommended the use of a seuPs 
flexible plate at the source of sound, which would suggest 
vibrate in response to the varying pressure of the 
air, and thus open and close an electric circuit, and of a similar 
plate at the receiving sUtion, which would be acted on elcctro- 
inagnetK ally and thus give out as manv pulsations as there are 
breaks in the current these suggestions were to some extent 
an anticipation of the work of Reis , but the conditions to 
be fulfilled before the sounds given out at the receiving station 
can be similar in pitch, quality^ and relative intensity to those 
produced at the transmitting station are not stated, and do 
not seem to have been appreciated 

In Reis’s lecture an apparatus was described which has given 
rise to much discussion as to priority in the invention of the 
telephone The instrument was described in over peis*s 
fifty publications^ in various countries, and was well tele- 
known to physicists previous to Bell’s introduction pboae 
of the electric telephone as a competitor with the electric tele- 
graph Reis cruised a membrane to open and close an electric 

^ See his ScientipL Papers p 47 

^ Silhman’s Jour \x\ii 3(^6, and xxxin iH 

^ Marrian, iVn/ ^rd ser , vol \xv p 382, Beatson, 

de VClect v 197 De la Rive Ircatisi on Llectrtcity 1 30() 
also Phtl Mag 3rd ser vol x\xv p 422 and Comp Rend x\ 
1287 xxii 432, Matteucci Arch dt I Lltci v 389 Giullemin 
Comp Rend xxii 264, Wertht.nn Comp Rend xxii 544 

XXVI 303 also 'Inn dt Chim et de Phys xxiii 302 and Phtl 
Mag, 3rd ser vol xxviii ]) 344 Jannair Comp Rind xxiii 
319, Joule Phxl Mag 3rd str vol xxv pp 76 225 Labordc 
Comp Rend 1 692 Poggendorff Pogg Ann Ixwvii 139 xcvni 
198 Du Moncel Exp dt I’A/ect , ii 125, 111 83, and Delesenne 
Rtbl IJmv (1841), xvi 406 

® See also Dtdaskalta Platter fur Cast, Gemxlth u Pubhcitat, 
Frankfort No 232 28th September 1834 Du Moncel, ExposS des 
Apphcatxom de I £lectrxcxt6 (Pans) 11 23 ed 1854, 111 no, ed 

1836 ind Comp Rend , 26th November 1877 

• The English reader may consult — Jour Soc Tel Eng March 
1883, British Assoc Rep 1863 Cw Eng and Arch Jour, 
XXVI 307 R M Ferguson Elainiity (London 1866) p 257 
S P Thompson, P/n/i/)/) AVt5 thi Inventor of the Telephone (London, 
1883) 
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circuit at each vibration, thus transmitting many electric 
pulses through the circuit as there \ve*-c \ ibrations in the sound 
These electric puUts were made to act on an electromagnet 
at the receiving station, which, m accordance with Page’s dis- 
covery, gave out i sound of a pitch corresponding to the number 
of times It \\ is magnetized or demagnetize d per second 

Reis s object w IS to reproduce at a distance not only music but 
also hum in speech but that he did not wliollv succeed is cleir 
from the tollowing cvtract Irom his keturt — Ilithti to it Ins not 
b(tn possible to ri produce hum in sp(.t.ch iMth sullicicnt distintt 
ness Iho consonants arc lor the most pirt rc])ro<liiccd juitty 
distinctl\ but not the vowels as vet in an equal dtgrie ' ( on- 

suknng Hu tune at which he wioU Rtis stem') to hi\t understood 
verv well the niture of the Mbrations lu hid to leproduci but he 
filled to comprehend how tlu\ could be upro<hu(d In clcctiicit 
His tundamc ntal idta— the intt iniptioii ot the cumnt ' w as a fatal 
niistakt which w is not at tlie tinu ])ropLrly understootl The 
suggestion ot Bourse ul and tin expeiimi nts ol keis ire founded on 
the ulea that i suc»,tssiou ol euiunts corresponding in number to 
the suceessue undiil itioiis of tin jiiessuu on the niembime of the 
transmitting instrument eoiild rejnoduci it the receiving station 
stsunds of the sami chirieter is those pioduced at the sending 
station Neither of them seemed to ret ogmze inv thing is import 
ant t\tej)t pitch and amplitiule ind Rt is thouglit the imjditudc 
w is to some vxtent obt lined bv tiu v irying length of cont ict in 
the transmitting instrument This might possibl) be true to i 
smill extent but considering the small capacitv’’ of the circuits 
he used and the niture of his receiving instrument it is hardly 
ptobible that duration ot eont let seiisibl> m Hue need the lesult 
The ejualitv of the sounds w is to sornt extent also reproduced, 
but judging trom the results of liter telephone inv estig itum it is 
highly proliahlt tint this was due not to the varying duration, 
but to the \arving liimness of the contiet 

The next worker at the tekphone, and the one to whom the 
present great commercial import ince ot the instrument is due, 
BeWtre w IS Ikll His aim w is the production by means 
searches of thc undiilations of piessure on a numbrant caused 
by sound, of an clettric current thc strength of which should 
at every instant varv chrectlv as thc pressure varied' His 
first idea seems to hive been to emplov the vibrations of the 
current in an electric circuit produced bv moving the armature 
of an electromagnet included m the circuit nearer to or iarthcr 
from the polos of thc nngnet He proposed to make thc 
armature partake of thc vibrations of the atmosphere either 
bv converting it into a suitable vibrator or bv controlling its 
vibrations by a stretched membnne of parchment 

In tht carl> trials thc armature had the form of a hinged lever 
of iron carrving a stud at one end, which pressed against the centre 
ol a stretched mcmbrinc Fig i shows the irr iiig< ment M v^ is 
a membrane stretched by a ring R 
over the end of a tulx 1 h\cd at one 
side of tic Irimo F lo thc oppo 
site si(k of the fr imc an c lectrom ignct 
1 was hxccj with its axis m line with 
the tube r, and bitwccii thc end ot 
thc ckvlrom igiict and the mtinbian<' 
a hinged armature \ w<is arranged in 
such I wav that its motion could lx 
controlled bv the membrane flic 
instrument was joined in circuit willi 
a batter) and anotlnr similar instru- 
ment placed at a flistuut and a 
continuous current was made to flow 
through thc circuit, keeping the 
electromagnets energized The ex- 
periments with this form were not 
successful, and, with thc view of 
making thc moving p irts as light 
dS possible , he substituted for thc 
comparatively heavy lever armature a small piece of clcxrk spring, 
alx)ut the size ot a sixpence, glued to thc centre of the diaphragm 
The m ignet v\ is mounted with its end c irrying the coil opposite, 
and very close to the centre of thc piece of clock spring This 
answered sultieientl) well to prove the feasibility of the plan, and 
subseciucnt experiments were dirccb d to the discovery of thc best 
form and arringement of Hk parts An increase m the size of thc 
iron disk attached to the membrane augmented both the loudness 
and the distinetniss of thc sounds and this finally led to the 
adoption a thin iron disk supporttd round it*' edge, acting as both 
membrane and armature (fig 2) Again, the form of the opening 
or mouthpiece in front of the membrane exercised considerable 

1 See A G Bell ‘ telephone Researches ' m Journ Soc Tel 
Lnff , 31st Octobir 1877 



influence on the cfliciency of the instrument, ind it was ultimately 
ascertained that a siiitill central opening, with a thin air sp<ict 
cxteneiing icross the face of the membrane, was best It was also 
found that comparatively small rnigncts were sufficient, and tint 
there was no jiarticular virtue m tin closed circuit and electromagnet, 
but that a small permanent magnet having one pok m contact with 


C 


Fic 2 — Bell’s Iclcphone M, permanent magnet , 

L, electromagnet , C, diaphragm , / terminals 

the end of the ion of 1 Iiort electromagnet, the coil of which was 
in circuit with the line but which had no peimanent current flowing 
through it, iiiswered tht purpose quite as wtin Ihe apparatus 
thus Acteel as both a transmitltr ind a reecivei milced it is esst'iiti- 
all) the magneto-re( eivtr whicli his come into universal use m 
prictieil tekphonv though for tr in mission it \ is soon sujierstdtd 
by forms of mieiojihunic tiansmitters Om ot the latest forms ot 




receiver, known as the double jiok , is shown in tig 3 M and M' 
are two j)trm int nt nngnets P 'ind P' are solt non pole-pieces 
upon which are placed tin eketiomagnet coils C and C , I) is tlu 
diipliiagm, I IS I solt non distriiiee jiiecc placed Utwien tlu 
m ignets at the end remote Jiom tlu di i}>hragm , H is the bras 
body of tlu instiiinunt, ovtr which is placed i thm ebonite shell S 
F is tlu ear-pie ct mack of ebonite , F is 1 cap of tlu same material 
enclosing the retiivir tciminals, wliuh arc niounted upon tlu 
ebonite block G, attached to the distance piece I 


A telephone transmitter and a reeeivtr on a novel plan wen 
patent^ in Julv 1877 by Fdison, shortly after thc introduction 
of Bell’s instruments Ihe receive 1 was based on Bdison\ 
the change of friction produced by thc passage of an instru- 
electric current through the point of contact of certain 
substances m relative motion In one form a drum, mounted 
on an axis and covered bv a band of paper soaked in a solution 
of aiuslic potash, was turned 
under a spring thc end of which 
was in contact through a platinum 
point with the paper Ihe spring 
was attached to thc centre of a 
diaphragm in such a way that, 
when the drum was turned, the 
friction between the point of the 
spring and the paper deflected 
the diaphragm The current from 
the line was made to pass through 
the sprmg and paper to the 
cylinder Now it had been 
previously shown by Edison that, 
when a current was made to pass 
through an arrangement like that 
just described, thc friction between 
the paper and the sprmg was 
greatly <hmm.shed Hence, when 
the undulating telephonic currents 

were made to pass through the apparatus, the c onstant variation 
of the friction of the spring caused the deflexions of the dia- 
phragm to vary in unison with the variation of the electric 



The extreme smallness of the magnets which might be success- 
fully employed w is first clemonstrattd by Professor Peirce of Brow n 
University, Providence, RI 
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riirrcnts_, and sounds were given out corresponding in pitch, 
and also to some extent in quality, with the sounds produced 
at the transmitting station A cylinder of chalk was used in 
some of Edison’s later experiments with this receiver 

The transmitter (hg |), in an eirlv form, consisted of a cell of 
insnHting material having at its bottom a flat-headod platinum 
screw Ct on the top of G vas a layer of carbon powder C, on the 
top of that a platinum disk D, and above that again, foiming the 
covci ot the edl, i disk of ivory !>, held in position b> i ring L 
R sting on the eentie ul the ivorj disk w is a small pieee ot rubber 
tubing, and this was lightly pressed by the diaphragm A, wliieh 
was held m plaee by the mouthpieee M I he varying pressure 
on A when a sound was produced near it, caused eorresponeling 
variitions in the pres’-ure cm the caibon powder, and this produeeel 
similar \ariations in its electric resistance 


Espeiimentb very sinuLir to these of Edison were made by 
Elisha Gray of Boston, Mass , and described by him in papers 
piisha communicated to the American Edectncal Society m 
Qray*s it^75 these experiments the eleetrie 

experi- current piissed through the fingers of the operator’s 
meats hand, which thus took the place of the spring m 

Edison’s appiratus Ihe diaphragm w is itself used as the 
rubbing siirfai c, and it was either mounted and rotated or the 
fingeis wtie moved over it When the current pissed, the 
friction was felt to imrtasc, and the effect of sending a ripidK 
undulating current through the arrangement was to produee a 
sound The applie ition of this appiratus to the transmission 
of music w IS dcserihed by (rray ^ 

In anoilicr foim of telephone, brought prominently forward 
bv Prolessor A E Dolbear,- the effects were proelueed by 
, elee trostatie instead of elcctromagnetie lurces, as in 
^ the Bell telephone ‘sir \\ rhomson (Lord Kelvin) 
deaser eibservccl m 1863^ tint when a condenser is charged 
tele> Qj. dischargeel, a sharp click is heard, and a similar 

phoae observation was made by Cromwell F Varlcy , who 

proposed to make use of it in a tclcgraphie receiving instrument 
In Dolbtar’s instrument oni plate of a eondenser was a flexible 
diaphragm, lonnceted with the telephone line m such a way 
that the var>ing electric potential produced by the action of 
thi ti insmitting telephone caused m increased or diminished 
charge in the condenser This alteration of charge caused a 
corresponding change m the mutual attraction of the plates of 
the c ondenser , hence the flexible plate was made to copy the 
vibrations of the diaphiagm of the transmitter It is obvious 
that this apparatus might be used either as a transmitter or as 
a receiver, but that the effects must under ordinary circumstances 
be m either case extremely feeble 

It was very early recognized — and, indeed, is mentioned in 
the first patents of Bell, and in a caveat filed by Elisha Gray 
in the United States patent office only some two 
hourb after Bell’s application for a patent — that 
sounds and spoken words might be transmitted to a 
distance by causing the vibrations of i diaphragm to 
vary the resistance in the circuit Both Bell and Gray 
proposed to do this by introducing a column of liquid 
into the circuit, the length or the resistance of which could be 
varied by causing the vibrations of the diaphragm to vary the 
depth of immersion of a light rod fixed to it and dipping into 
the liquid 

On the 4th of April 1877 l^ymile Berliner filed a caveat m the 
United States patent office, in which he stated that, on the 
principle of the variation with pressure of the resist- 
ance at the contact of two conductors, he had made 
an instrument which could be used as a telephone 
transmitter, and that, m consequence of the mutual 
forces between the two parts of the current on the 
two sides of the point of contact, the instrument was 
capable of acting as a receiver The caveat was illustrated 
by a sketch showing a diaphnigm with a metal patch in the 
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’ Sec George B Prescott, The Speak me; Telephone (London, 1879), 
pp 151 ’05 * Scientific iSth June 1881 

® Lketrostatus and Magnetism^ p 236 

* See lei Journ^ ist August 1877, p 178, also Adams, Journ 
Soc Tel hnq , 1877, p 476 


centre, against which a metal knob was lightly pressed l)\ an 
adjusting screw I his seems to have been the lust transmitter 
in which It was proposed to use the resistance at the contact 
of two conductors 

Almost simultaneously with Berliner, Ediscm conceived the 
idea ot using a variable resistance transmitter^ lie proposed 
to introdiue into the circuit a cell cont lining carbon 
powder, the pressure on which could be varied by the muTo" * 
vibrations of a diaphragm lie sometimes helci the pboae 
carbon powder against the diaphragm in a small 
shallow cell (Irom .1 quarter to half an meh in diameter 
and about an eighth of an inch deep), and sometimes he used 
what he describes as a flnJJ, that is, a little brush of silk fibre 
with plumhago rubbed into it In another form the plumbago 
powder was wcjrked into a button cemented together with 
syrup and other suhstinces In the specification of the patent 
ipplied for on the 21st of July 1877 he showed a sketch of an 
instrument which consisted ol a diaphragm, with a small 
platinum patch m the centre for an electrode, against which a 
liard point made of plumbago fiowder cemented together with 
india-ruhlier and vulcanized, was pressed by a long spring tne 
pressure of the carbon ag unst the platinum disk being adjusted 
by a straining screw near the base of the spring Subsequently 
he filed an application for a patent in which various forms of 
springs and weights assisted in maintaining the contacts and 
otherwise improved the instrument 

In the early part of 1878 Professor U E Hughes, while en- 
gaged in experiments upon a Bell telephone in an electric circuit, 
discovered that a peculiar noise was produced when- nughes*s 
ever two hard electrodes, such as two wires, were micro- 
drawn across each other, or were made to touch each p*®"® 
othci with a V uiablc degree of firmness Acting upon this 
diseovery, he constructed an instrument which he called a 
“ microphone * and which consisted essentially of two hard 
carbon electrodes placed in contact, wuth a current passing 
through the point of ccjntact and a telephone included m the 
same circuit One of the electrodes was attached to a sounding 
board capable of being vibrated by sound-waves, and the other 
was held either b} springs or weights in delicate contact with 
it When the sounding board was spoken to or subjected to 
sound-waves, the mechanical resistance of the loose electrode, 
due to its weight, or the spring, or both, served to vary the 
pressure at the contact, and this gave to the current a form 
corresponding to the sound - waves, and it was therefore 
capable of being used as a speaking-telephone transmitter ^ 

The next trinsmittcr of note was that introduced b) Francis 
Blake, which Gimc into wide use in the United States of America 
and other countries In it the electrodes were of platinum and 
carbon 

To a frame F (fig 5) was attached a diaphragm D of thin sheet 
iron , in front of this was a cover M M providid with a suitable 
cavity for directing the sound-waves against the diaphragm The 
microphonic arrangement consisttd o^ a spring S, about the 
hundredth of an inch thick and tlie eighth ol an inch broad, fixed 
at one end to a lt\tr I ind carrying at its Ircc extremity a brass 
block W In ont ‘'Uk ol W i sm ill disk C of gas carbon was in- 
serted, resting on the heimsphcrKal end ot a small platinum pm K, 
about the twentieth of in inch in diameter, held in position In a 
thin spring V The pressure of the carbon on the platinum point 
could be adjusted bv thi screw X, which turned the lever about 
the flexible joint G The tlcctncd connexions of the instrument 
as irringcd for aLtual ust ari also illustrated in the figiio I ht 
current circuit w^ent through S W, C, K, A, and the primary circuit 
of the induction coil I to the battery B, and thence to S again 
This formed a local circuit at the transmitting stition Ihc line 
of circuit pissed through tlie second try of the induction coil I to 
the line from tint to tin telephone 1 at the ncciving station, 


• See Journal of the Telegraphy New \ ork \pril 1877, Phila- 
delphia 'iime^y gth July 1877, and Scuntipc Tmerican, August 
1877 

" Ihis term was used bv Wlieatstont in 1827 for an acoustic 
ipparatus intended to convert very fe blc into audible sounds , 
see his Scienttfu Paper'^y p 32 

See PiO( Pov Soc y xxvii 3O2 J^ioi Phvs Sor , n 255 Phil 
Mag ^thserjVol \i p 44 W H Preece Journ So. lei Cng y 
VII 270 
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and then either to earth or back to the induction coil by a return 
line of wire 

Another type of microphone which was used in Europe much 
more than in the United States was the multiple-contact instru- 
ment In this several microphonic joints were employed 



Thus, in the Crossle) transmitter four hard carbon pencils were 
arranged in a lozengc-sh iptd figure, the ends of each pencil 
resting loostl) in a smill carbon block ihtse blocks were 
fastened to a diaphragm of \vood The circuit connexions were 
such that two adjacent sides of the lozenge wtre in parallel and 
two m senes In the Ader transmitter as many as twelve 
carbon pencils were tmplo\cd, ananged in a scries of two 
groups with six pcndls in parillcl in each group These were 
supported at their ends m pirallel cirbon bars, which were 
carried by a nearl} honzonUil wooden diaphragm Such 
multiple-clcctrode transmitters give a loud although somewhat 
harsh sound, and w ill bear being spoken to very strongly without 
breaking the circuit 

A tj’pe of transmitter which has come to be invaluable m 
connexion with long-distante telephoii}, and which has prac- 
tically superseded ill other forms, is the granular carbon trans- 
mitter Ihe earliest instrument of this kind was the Hunnings 
transmitter, patented in 1878 'Ihis was constructed of a 
shallow box placed ma vertical position, with metallic front and 
back and insulating sides The front face was of thin metal, 
and served as i dnphngm The box was filled nearly, but 
not quite full, of granulated hard carbon Ihe current from 
the battery used passed from the diaphragm through the 
granulated carbon to the metallic back of the box \Vhen 
spoken to the diaphragm vibrated, and thus set the carbon 
granules into vigorous vibration Ihe vast number of micro- 
phonic contacts present give rise to very strong electrical un- 
dulat ons, and hence to a loud sound 

The chief difiiculty with this tr.insmiltcr, and with various 
others of later date based upon it, has been the frequent pack- 
ing of the carbon granules, whah renders the instrument in- 
operative Ihe dilhculty was first satisfactorily overcome m 
the long-distance transmitter, invented by A C White m the 
laboratory of the American Bell Telephone Company, and 
commonly known as the “ solid back tr insmitter ” (fig 6) 

The microphonic portion of the transmitter is contained in a 
thin cjliiuliical box or of biass A, the iniur curved surface of 
which IS covered with an insulating layer of paper The case is 
firmly fixed to a “ bridge " B with it 5 bick or bottom in a vertical 
jjosition fo the brass bottom of the case is attached a thin disk 
of polished bird carbon C, which is sliglitly less in diameter than 
tlie brass bottom, so that the carbon disk almost entirely covers 
this brass bick leaving only a slight annular space around its 
idge The front or covtr of the case is a ‘similar button of hard 
pohshed carbon D, also sUghtly smaller in diameter than the cylin- 
drical wall of the box It is attichccl to a brass disk E, which 
IS fastened to the centre of the diaphragm F by means of a rivet, 


and IS capable of moving to anfl fro like a plunger when the dia- 
jihragm vibrates A w^asher of thin flexible mica G concentric 
with the carbon button is earned by the brass disk, and projecting 
over the edge of this is held firmly ag iinst the nm of the evhn- 
drieil wall of the case by an annular brass collar H, which is screwed 
upon the outer curved surface of this wall The box is thus entirely 
closed at the front, while the front carbon disk, which constitutes 
an electrode, is perfectly free to follow the motions of the diaphragm 



Fig 0 — Solid Back IransimiUr 

Ihe space enclosed between the front and nar f ice of the box is 
filled about thiet -quark rs full ol finely granulabd hard caibon, 
winch therefore lies in contact with the front and rear carbon 
disks of the apparatus, and also fills up the space lying between 
the lower edge of these disks and the curved surface ol the case 
The cuneiit Irom the battery pisses fiom one of tht cirbon disks 
to the other through the parti eh s of granulated carbon whicli fill 
the space between them 

The disks and granules constitute a verv powerful microphone 
The mot^ns impressed upon the carbon gianuies an vciv vigorous, 
and tins Togethe r with the iiulicular irraiigement of the parts of 
the instrument is clfertud m obviating the diflieulty from picking 
which attended the use of eailicr foiins of granulated carbon trans- 
mitters This instrument has almost enliielj displaced all other 
lorms of transmitter 

Suhcribers^ Organization — ^The employment of the telephone 
as one of the great means of communication recjuircs a definite 
organization of the subscribers It is not pr letieable to connect 
each subscriber directly to all the others, hence a s>stem of 
exchanges has been adopted The territory in which a tele- 
phone administration operates is usually divided into a number 
of local areas, in each of which one or more exehanges are 
placed An exchange is a central station to which wires are 
brought from the various subscribers m its neighbourhood, any 
two of whom Call be pul m telephonic communication with each 
other when the proper pairs of wires arc joined together m the 
exchange 

When the subscribers in a local area exceed a certain number, 
or when for some other reason it is nut convenient or economical 
to connect all the subscribers in the area to one exchange, it is 
usual to divide the area into a number of districts in cadi of 
which an exchange is placed, and to connect these distiict 
cx( hanges together by means of “ junction circuits ” In some 
eases the exchanges are connected together direc tly , but when 
the volume of traffic is not sufficient to warr int the adoption 
of such a course connexions between two exchanges are made 
through junction (cntres to which both are connected 

A s}stcm of wires, similar to that which connects the district 
exchanges m an area, links together the various local areas in 
the territory, and sometimes the territory of one administration 
with that of another These inter-arca or long-distance lines, 
called trunk circuits in England, terminate at one exchange in 
each local area, and between that exchange and the various 
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district exchanges junction circuits are provided for the purpose 
of connecting subscribers to the trunk lines 

CticuU and Working Arrangements — Ihe method first em- 
plo}(d for working a telephone line was extremely simple 
A single line of wire, like an ordinar) telegraph line, had a 
Bell telephone mcludul in it at each end, and the ends wen 
put to earth Words spoken to the telephone at one end 
could be heard by holding the telephone to the car at the 
other To obviate the ineonvenicnce of placing the telephone 
to the mouth and the ear alternatel}, two telephones were 
commonly used at each end, joined cither parallel to each 
other or in scries The contrivance most generally adopted 
for calling attention was a call bell rung either by a small 
magneto deetrie machine (magneto-generator) or by a battery 
The telephone was switched out of circuit when not in use 
and the bell put in its place, a key being used for throwing 
the hattcr\ into circuit to make the signal Ihis arrangement 
IS still emplo\cd, a hook being attached to the switch lever so 
that the mere hanging up of the telephone puts the bell in 
circuit In some casts when a magntto-generator is employed 
for calling purposes the toil ol the machine is automatically 
cut out of circuit when it is not in action, and is brought into 
circuit when the handle is turned by tht operation of a centri- 
fugal or other arrangement 

\t lust it was Ubual to join the nucroplionc transmitter in the 
direct e 11 cult It was soon found that it could onl> 1 h used to 
idvxntage in tins way when the total resistance of tht circuit, 
t \clu ivc of the microphone, was small comp ired with tht rtsist- 
«uico of the microphone — that is, on very short lines worked with 
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Set with Transmitter in a Loed Circuit 


1 )'\ rtsi tanct tdt phones Hit transimttLi on long aiul lugh 
It 1 tance lines worked Letter b} joining, in the manner slumn m 
li^ 7, the microphone, a bitttrv and tin primarv of an indintion 
( f)il in a local cm int, and putting the line in cnemt with the stcon 
d irv of the induction toil, A\hich acted a the triusmitter The 
n sistaiice of tin microphone can thus be math a large fraction of 
the total resistance of the ciri uit m winch it is placed , luncc b) 
using Lonsidcnb’e currents sni ill variations ni its Ksistince can 
be mule to induce somewhat powarful tuiunts in the line wire 
Ihe reipiisib incrg} is diiuid from the bittir> 

In tht tarhest tckphoin switchboards the lines were conneettd 
to \eiticil conducting stirp , across winch wtre jiliced a st nes of 
similar hoiizontd strips m such a manini that in> horizontal 
could ht count (tfd to in\ lun strip b\ the ii sertion ot a plug into 
lioles providtd in tin stiijis for the purpose An^ two liiu s couM 
be connected together b> conin cting both to tin same horizontal 
liip 

llu next step of import met was the introduction of what was 
tirnittl the btainl ml boxrd * Ihis board was equipped with 
pring-j u 1 s and annuncixtors (e ailing drops) for tin subscribers’ 
Inns, and with flcxilile cords terminating in plugs for conneetmg 
})urposts Tin spring-jack nst d w is a lorm of switch aith two 
contact springs which pressed against e ich other, one being con- 
lu cted to the subscriber’s line wire and the other to the annun- 
entor whieli was also c irthed Win n a jilug was in‘'trt(d in the 
spiing-jack tin connexion between the springs was opened, dis- 
coniueting tin calling chop Irom the line I ach comic cbng-cord 
circuit hael associated wath it a ckaring-out drop connected between 
the cord and c irth and a kc\ by means of whieh the operators 
sjicaking and ringing appar itus could be brought into circuit 
When a sub^'cnbcr called (by turning the hiinlk of liis magneto- 
generator), the shiittir of the annunciator assoc i itc d with his line 
droppi d This attracted the attention of the ittindant, who in 
ri sponse to the call inserted a plug into the spring jack iiid con- 
m cted the sjie ilcmg ipparatus to the circuit by means of the key 
Then, having obtainccl particulars of the subscriber's requirement, 
the operator connected the second plug to the spring-jack of the 
w intcd subscriber whom she rang up Wlien the conversation 
was finished either of the subscribers could release the shutter 
of the cleanng-oiit drop by turning his generator handle, and the 


operator thus notified of the fact removed the plugs and discon- 
tinued the connexion 

The single-wire earthed circuits used in the early days of tele- 
phony were subject to serious disturbances from the induction 
caiise<l by currents in neighbouring telegraph and electric hght 
wires, and from the v ir> mg jiotential of the earth due to natural 
or artificial causes Tht introduction of electric tramwiys caused 
an tnormous increase in disturb xnces of this class It w is early 
recognized that a comjilcte metallic circuit would obviate troubles 
from varying tarth potentials, and that if the outgoing and in- 
coming lir inches of the circuit were parallel and kept, bv trans- 
position sjurilhiig, or otherwise, at tqual average distances from 
the disturbing wire, induction c fleets would hkcwise be removed 
Tliese advantigcs led to the gradual supersession of the single wire 
system until at the present day the Jill met dlic system is employed 
almost universally Since the time when the system first became 
prominent all switchboards have been arranged for mekdlic cir- 
cuits 

Though many types of manually operated switehboards havi 
been brought into use, differing from each other in respect of cir- 
cuit and working arrange iiients, yet each of them may be placed 
in one or othtr of three main clisscs according as the system of 
worlung is magneto, call wire, or common battery The funda- 
mental pnniiplc of the magneto system has been described m con- 
nexion with the Standard board 

In a large exchiiigc a nunibtr of operators are necessary to 
attend to c<ills Scxcial single switchboarels like that described 
may be tinplosed, each devoted to a cirtain section of the siib- 
scnliers, and placed in care of an operator In these circumstances, 
when, as freqiuntlv will be the case, the person calhng desu-es to 
be put in commiinieation with a subscriber who belongs to another 
section, connexions must be established in tht otliec between the 
two sections this necessitates additional sw itchlxiard amngc- 
nieiits, and also inert ascs the time required to put subscribers in 
communication with ont another Ihe thlliculty was obviated by 
the introduction of tlu multiple switehboard ' This board is 
built up in sections of one or more operators' positions each All 
the sub enbers’ lines are connected in order to jacks on the first 
tw'o or three or four operators' positions, and these connexions are 
repeated or niultipkd upon each sueeetding similar group of 
positions Lach siibsenber’s circuit is further connected to another 

s] )ring-jack directlv assoeitted vith the calhng drop Ihese spring- 
jacks, known as answering jacks, are distributed along the switch- 
boartl, a ccrkiin number being termmxted upon each position and 
jilaccd in the care of the optrator assigned to that position Henct 
this operator, wlun signalled m 11 k ordinary way, can put any one 
of tliese subscribers in connexion with any subscriber whatever, 
without the necessity of calhng upon aiiotlur operator to make 
connexions 

Iwo methods of multiphng " ha\c been much used In the 
arrangement first introduced the line wire is connected in series 
tlirou^h the V 11 urns spring-jacks, the eireuiL linalK passing through 
the inswenng j irk t( the eallmg diup Ihis arrangement is liable 
to give Iroiilik, «is di eonnexions m anst m the spnng-jacks in 
consequenei of I hi failures ot the springs to make contaet Operat- 
ing mistakes also e ui e mteiruptions to conversations, as it is 
jKissibk, by till insertion of a ping in x multiple jack, to disconnect 
tin ( ireiiii between two talking subscribers lo overcome these^ 
dihicultus lh( lirinehnig multqik was introduced In this 
arr in < m ni m te id of the circuit bung in ide tliiough the j icks 
in serus, laeh jack is eonnected to an independent branch Iroin 
the TM u > iiicuit With tin branuhing iiuiltqdi the silf- 
restoring' drop” was introduced This apparatus has two coils 
one ot v\huh eonnei le 1 across the line, is provided for the purpose 
of projtetin^ the slnitter while the otln r is intended lor its restora- 
tion nui IS joined in a loeil cireint arrangc'd to be closed when x 
plug Is inserteel in any one of the assoiiiteel jacks 

It IS necessary tint the ojierators weirking at a multiple board 
11 ill be able to iseerl im witlioiit eiiteiing a subscribers circuit 
whether tlu eiicuit It dise iig iged Ihis reejuiiemcnt IS usu illy 
nut bv eoiiiie Cling i Ihiid or test wire t*j each of the j leks 
asociited with a subst,riber'b line, inel by miking the circuit 
aiiangernt nts such th xt this wiie is either elise^oniieeted or at e irth 
jHitentixl when the line is not m ii-^e, and at some poit itial ibove 
or bek)w tint ot the eaith, when the ciieiiit is engag <1 With a 
preiper irr uigenient of the eiperxtors spt ikmg set it is possible, 

t) v touching the siiuke 1 of a jaek x.ith the tip of i pi ^ or i special 

te t thimble, to eiiteri me whether the eireuit eoniieeted to the 

J ie.k is in n ( 

Both the sene', iiul the branching methods of multiphng are 
rteeignized at the jiresent time as staiielard niethods although the 
former is only einjToyed in eoniparativ eh nidi exeiiiiiges The 
magneto s temi ikelt is dying out There lie still many magneto 
exchanges m existence, but when new exe hinges art erected only 
the very smilkst are equipjied for magneto working, that system 
having succuinbeel to the common battery one in the ease of all 
equipments of moderate and large dimensions 

The call-w ire system has been ii^ d to some extent, but it is novv 
obsolete The feature of the system w is the prov ision of speci xl 
serMce circuits, firmed call wires for putjiosis of communication 
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between the subscribers ind the exchange operators Lach sub- 
scnlitr u IS given the exclusive use of i circuit as in other systems, 
and sh ucd a call wire Avith a number of othi r sul) 
scribe rs Each telephone set was equipped with 
a special key or switch by means ot which the 
telephone could bt transferred from the exclusm 
line to the c dl vsiri at will \ subscriber desiring 
a connexion pressed the kev and communicated his 
own number and that of the wanted subscnbi r to 
the operitor in attend nice on the call wire Then, 
when tin connexion was made the originating 
subscriber rang up the other \t the close ot a 
conversation the originating subscriber again 
enttnel thi call wire and rcipiested the ojierator 
to take dov/n the connexion The call wires were 
iisiialh’’ equippe^d with drops in onUr that the 
exchange might be calleti at niglit when the 
operators were not listening contmuouslv 

One of the greitcst adv anees made in the development of the 
art of tilephonv was the introduction of the “common battery • 
rclav s\5,tcm This aclv inc( did not merelv remove the primary 
battirns from the subscribers’ stations, it removed also the 
magneto generator, and at the s ime time it moehhtd consider 
ahl\ thf (onditions governing the exchange operiting Ihe t ilhng- 
drop of the m ignc to svstirn w is displietd bv a reliv and a sm ill 
ekctiic incandescent lamp, and when is m the e)lder svstein the , 
calling drop anel the answering lack with whua it was associ itcd | 
were some distance apart, the calling limp mil the inswciing j ick 
of the newer system were placid m juxtaposition This alteration 
improved the operating conditions in thru w ivs In the first 
place it increased the vasibility ot the signcdling instrument, in 
the >.1 cond jilue it brought th it iiistiunienl into the petition in 
which it eoiild mcist readilv e iteh the operator’s eve and finally 
it eltmin iti d the effort involved in assoeiatmg one jiuee of appa- 
ratus with another and in linding that other Moreover the clear- 
ing-out elrop of the cord cin uit was njilaccd by an arrangement 
which included the provasion of one sign il to be controlled through 
th^ agency of a relay bv the calling subscriber, and another to be 
controlled by the person wanted I hose supervisory^ signals took 
the form of lamps and were placed on the keydioard in positions 
immediately adjacent to the associ itecl cords With tin adoption 
of relays the signalling between the subscribers and the exchange 
became automatic, and, with the introduction of the principle of 
double and automatic sujicrvision on the cord circuits, it bccami 
])Osmble lor the operitors to tell at any instant the state of a con- 
nexion \s a result tlu' time occupied bv an operator per call 
was reduced from so 77 seconds to lO (13 siconils 

Three fundamental common batte ry transmission systems have been 
devised and art shown in figs tS, g mil 10 In the II ivcs system (hg 


causing the reproduction of the speech in the latter s receiver 
The Stone svstem, compared with that of Haves, possesses the 

I EXCHANaC I 
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rrum the Post OJiu FUitncal Pyi pincers' Journal 

Eic 10 — Dean Common Battery System 

- disadvantage that one of the conditions affecting the supply of 
current to my particular subscriber’s circuit is the rcsistanci of the 

■i 



Fig. II — Subscriber's Circuit, Common Battery System 


8) a repeating coil is placed in tlu cord circuit, and when two sulv . . 

scnbersareconnected together the winding connected to the lini of the j other circuit to which it is connected for the time being 
subscriber who IS talking for the time being arts as primary, and the 
other, which is in the line of the hstcning subscriber, as secondary 
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Iioni lilt Post OJJiiC I lecttiiul bngtneen Journal 

Eic 8 — Hayts Common Battery System 

The stone system (fig g) is characterized by the use of imped- 
ance coils between the battery and the line wires When one of 
two suH^cribers connected together by this arrangement talks, the 

I ExCHANGt 



1 rom the Post Ojjice Flntrical Enginafi Journal 

1*10 9 — Stone Common Ikattcry System 
variation in resistance of the transmitter spoken into causes a 
variation of the pressure at the line terminals of the impedance 
coils, and since those terminals are common to the two circuits 
the v triable E M F operates in the line of the listening subscriber 


^ An 

improvement in this nspect has been effected by the insertion of 
condenstrb in the cord circuits, coupled with the use of two 
sets of impedance coils, one set on each side of the 
condensers 

Dean's method (fig 10) embodies the idea of supplying 
current to the transmitters ovtr the line wires m parallel 
instead of round the loop circuit as m the other systems 
referred to An earth return is used The transmitter is 
jilaccd in multiple with the primary winding of an Induction 
coil whose secondary opcratis in the loop circuit, and con- 
sequently when the transmitter is spoken into, a variable 
EMF IS impnsseil upon the circuit through the nu ilium of 
the induction coil Ihe impedance coils shown connected 
bi tween the battery and the lines and between the latter 
and the transinittirs are joined up non-inductively as regards 
the transmitter circuits, but inductively as regards the secondary 
circuits Figs II and 12 indicate typical subscriber’s and con- 
necting cord circuits as eijuijiped by the Western Flectnc Company 
At the subscriber's station when the receiver is on the hook 
switch the circuit is through the call bell and a condenser 
The ( onditions permit of the circulation of the alternating 
currents of low penoilicitv, which art used for operating the 
bells, but in respect of the battery the circuit is open until 
the subscriber hfts the receiver, when the hook switch, thus 
released, joins the transmitter with one winding of an induc- 
tion coil in senes across the circuit A current then flows and 
in passing round the circuit operates the line reliy, with thi 
result that the calling lamp is lighted The operator, whose 
attention is thus attracted, inserts a peg m the jack, then 
throws over the speaking key of the cord circuit, and having 
ascertained j:>articulars of the requirement places the othi r peg eif 
the pair m the nearest multiple jack of tlic wintiil subscriber 
whom she proceeds to ring up In the meianlmu the calling 
lamp has efarkened and cich subscriber’s line being equipped 
with a cut-off relay whose function it is to disconnect the calling 
apparitus while the circuit is in use, the in‘'crtion of a peg is im- 
mediately followed by the disappearance of the calhng signal. 
The supervisory lamp associateel with the peg in the wanted sub- 
scriber’s jack glows from the time that the peg is inserted until 
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the subscriber responds, when it darkens, in which condition it bells was such that not more than two or three persons could be 
remains until the subscriber restores the receiver to tht hook and connectttl without seriously impairmg the efficiency of the circuit 
causes the lamp to light up again Iht other supervisory lamp for speech transmission An impirovement was effected in this 
on the cord circuit is controlled in a similar manner by the sub- respect by the introduction of the “ bridging ” system in which 
scriber who originated the call, and as that subscriber’s telephone the bells possessing high inductance are placed in parallel between 
IS off the hook when the peg is inserted, the lamp is not lighted the two wires of the circuit Although the bells are constantly 
at all until the subscriber replaces the receiver When both lamps in circuit their high impedance prevents any appreciable interference 
glow, the operator, who thereby knows that both subscribers have with the telephonic currents In America on farmers’ circuits 
restored their instruments, discontinues the connexion I ten oi more stations are freejucntly connected to one line , but in 

A cord circuit, similar in many respects including the method , Lnglanel ten is practically the maximum In city districts the 

modern practice is to restrict the number to four 
st itions per line and to tipiip the exchanges and 
stations for selective ringing In one arrangement, 
now in extensive use tach telephone set is fitted 
with a relay of high inductance which is bridged 
leross the circuit in sc nes vs ith a condense r When 
the relay is operated it connects a bell between 
one of the wires of the circuit and earth while 
the bell itself is arranged to respond to current 
pulsations m one direction only I he four tele- 
phones on a circuit are so wired that the relays 
connect two of tlie bells between e ich wire end 
e irth and further that one of each pair of bells 
rc'-ponds to positive and the other to iieg itivo 
pulsations This system of course requires that 
the exchange eci[uipment shall include machines 
e ipable of delivering a positive pulsating current 
and a negitivc pulsiting cuirent besides the usual 
alternations reepnred for the ringing of cirdinar^ 
subscribers 

In another party line system a harmonic prin 
ciple IS cmploMd the ringing m icliincs deliver 
\ O^iiL Eli(f>ito! J fj^uunrs Jou>?ial alternating currents of four frcqiu ncies while 

Fir 12 — lypical Coni Circuit, Western Llcctnc Co 's system, No i Exchanges eoiistiucted to operate at ? partieulir 

fre(juency onh Of the foul bells connecteel to 

(•f operation luit eqiiip]Hfl witli condenstrs ind impedance ends a circuit each responds to a dillerent freipicuey 
inplact of the lepeating coil is shown in hg n Trunk Line —Trunk or long-distance working is com 

In fig II a meffr or eounte^i is shown issoeiatcd with the sub- pluated by the necessity for recording dl calls 1 he system of 
scribei s line ind in both figs 12 and 1 3 position meters are shown flu British Post Office is worked as follows A subscriber dcsinng 
connected to the coid circuits The oj erition of these meters is a long distance connexion calls up his loe il exchange in the ordinary 
eonliolkd by the opentors ih( subscriber’s meter is joined in w iv and th“ operator there being informed that a trunk connexion 
niuUiple with the cut off relay ind wliencver 1 peg is conneet< d is desiied txteiuls the substnlnr s Inu to the Post Offiie b''' means 
to tlic circuit a current flew s through the rm ter I his current is of a record circuit At tiie Post Office a record operator replies 
sm ill howcvei, and tlic metei is not o])erit<(l until a much larger ind tikes particul irs of the connexion and these are entered upon 
euiicnt 1-. p IS cd through it Calls an registered by pressing a a ticket 1 he record opt r itor then removes her sjk ikmg appar itus 
Kc), winch connects a bitt<r} tlnoiich i jnjsition meter of vu) from the cm uit and tne local operator receiving a disconnect 
low resistance to tlic socket of tin line jack thereby f irnishing Mic signal severs the connexion at the local exchange Meanwhile the 
IK c css iry energy to the iiietii Tin position metei just nuntioud tuket is convened to the jiosition where the lines tea the town 
IS common to all the eonls on one position and records all com- w^anted are terminated If there be a line free or when the turn 
pK ted cills liindkd it the position Some administraaons in of the (ill is reached particulars of the connexion wanted are 
addition to emplo\ing the oidiini^ position meter use i sceiaiid passed to tlie dist int end ind the trunk operators request the 
OIK for registeimg UK five e ills loc il exchanges to connect the subscribers by means of junction 

In laigf towns setved by a number of exf hanges 
tlic juiK tion eijniprrient is an important Ic iture 
In m my cases from 60 to So pci cent of the cills 
originated at an exchiuge aie lor subsenbcis con 
ncited to other i scliangi s uul m these cases the 
junction ])I lilt forms a eoiisuleribk friction of the 
whole equipment Moreover each c dl junctioned 
IS dealt wath by at least two operators Ihe 
junction circuits connecting two exchanges arc 
invariably dividiKl into two groujis (jiic for triff'C 
from exc h ingc \ to exchange P. the other for 
traffic from B to \ \t the outgoing end the 
eireiiits arc multipled on the suliscribers’ switch- 
board, while at the incoming end they term in tic 
111 plugs on a spec 1 d iiuoinmg juik tion switchboard 
upon which the subscribeis’ hues arc multipled in 
the usual way 

\\ lien a subscnlHr it exchange A isks lor a 
connexion to a subscriber at !> tlie operitor it 
A to whom the rccjucst is made pisses the T 

partiuilus over an ordei wiic to an operator From tht. To / O^a Tkc/rtea/ ^ Journal 

it B ilK latter names a disengaged junction Pir 13 — 1 y pical Cord Circuit, British Insulated ( o s System 

ciiciiit then tests” the line of the wanted 




subscriber and if she hncK it free finally completes the ton- cireiiils to the trunk exchanges where the necessary connexions 
iiexion and rings the subscriber During the progress of tht st iie made between the trunk line and the junctions Ihe call is 
operations the A opciator connects the originating subscriber controlled by the trunk operators, the junction circuits being 
to the junction circuit named by the B oper dor There is onh eqmpjKd m such a manner th it the subscribers sign ils appear at 
one signil on the coid circuit at B and tint signal is controlled by the trunk exchanges from which point disconnecting signals are 
exchange A Each of the subscribers controls a signal at \ and sent automatically to the local exchanges when the connexions 
when either or both of the telephones arc replaced the action is between the trunk and the junction circuits are removed 
indicated by the lamps there Control of the call is thus vested The large modern In nk exchanges arc equipped with relays and 
in the opirator at the originating exchange at which point the lamps for signalling purposes ” Calculographs ’ are employed for 
connexion must be severed before a clearing signal can appear at B st imping tht time upon the tickets and there is associated with 
Tarty Lines — A circuit which serves more than one subsenber t ich trunk circuit a device which lights a limp as soon as the 
IS termed a ” party line ” It was originally the practice to place scheduled limit of the penod of conversation is reached 
the calling apparatus in senes in the lint circuit, but the effect of Particulars of calls are now parsed between trunk centres to a 
the large impedance introduced by the electromagnets of the call great extent over telegraph circuits superposed upon the trunk 
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lines Tins arrangement permits particulars of calls to be passed 
over lines w hile conversations are in progress 

Automatic Systems — The idea of automatic telephony is to 
substitute for the operator of the manual exchange an electro- 
mechanical or other switching system, which, controlled in its 
movement by the action of the subscriber will automatically select, 
connect and disconnect circuits as desired Several schemes em- 
bodying this idea have been developed and one of them has been 
put into extensive operation Each subsenoer’s circuit on this 
system terminates upon the incoming portion of a selector swi+ch, 
called a first selector, and is multlpled upon the outgoing portions 
of a number of similar svMtches called connector switches Onlv 
calls originated by a subscriber pass through the selector switch 
(first selector) provided for his sole use , the calls incoming to him 
pass through one or other of the various connector switches upon 
which his circuit is multipled Each conne xion involves the use of 
tliree switches viz a first selector a connector switch, and a 
second selector which is brought into operition between the other 
two 

The subscribers" hnes m an exchange arc arranged in grou])s 
of looo, which are divided in turn into sub-groups of too each 
By means of his first selector the circuit a calling subscriber 
is connected to the outgoing end of a junction whose other end 
terminates upon the incoming portion of a second selector in the 
thousand group to which the wanted subscriber belongs The 
second selector in turn extends the connexion by means of another 
junction circuit to one of the connector switches in the hundred 
group wanted, while finally the connector switch completes the 
connexion One hundred circuits are connected to the outgoing 
portion of each switch, and the contacts upon which they'^ terminate 
arc arranged in a numljer of horizontal rows upon the face of a 
curved surface, at whose ixis a vertical shaft is placed This 
shaft, which cames a set of ' wipers'* connected to the incoming 
circuit, is susceptible of a vertical and a rotational movement, s<) 
that the wipers mav be brought, first opposite any particular 
horizontal senes of contacts, and tnen into actual contact with any 
particular set in the series The movements of the shaft arc con- 
trolled by relays and electro-magnets which operate in response 
to the action of the subsenber whose telephone is fitted with a 
caUing mechanism which, w'hen the subscriber calls, earths the line 
a certain number of times for each figure in the number of the 
wanted subscriber 

Wire Plant — In suburban and rural districts subscribers are 
usually served by means of bare wires erected upon wcxjden or 
iron poles As subscribers* lines an invariably short, the smallest 
gauge of ware pos'^essing the rncchinieal strength nocessarv to with- 
stand the stresses to which it may be subjected can be employed, 
and bronze wire weighing 40 lb per mile is commonly use*d In 
large towns telephone distribution by nuans of open wires is prac- 
tically impossible and the employment of cables either laid in the 
ground or suspended from poles or other overhead supports is 
necessary 

In the types of cable that were first used, tlic wires, u ually with 
a cotton insulation, were dravvn into lead tubes, and the tubc^ filled 
with paraffin or otlur similar comjiound, which kept the wins from 
the injurious cfleets of any moisture which might penetrite the 
lead tube This form of cable has been superseded h> a type with 
paper insulation The separate wires arc surrounded only with a 
loose covering of speciallv prepared paper, which furnishes abundant 
insulation In the inanufiieture of the cable the wires are first 
enclosed in the paper which is applu<l sometimes longitiidin dU 
and sometimes spirally The coneluctors are then twisted in pur-, 
with definite lavs These pairs art laid up symmetrically into 
cables, each layer being protected with an acklitional covering of 
paper and all adjacent layers revolving with an eippositc twist 
Ihe cable is then placed in an oven, and, after all moisture his 
been driven ofT, it is passed through a lead press w lie nee it emerges 
prote'cted by a continuous lead pipe Ihe eleelrostatic capacity 
of a cable of this type is low, ancl its dimensions are srn ill, the 
external diameter of a cable containing lOoo t( n Ih conductors 
being only in Ine conductors used for subscribers’ circuits are 
of copper weighing from 10 to 20 lb jocr milt Junction circuits 
are usually made up of 20 or 401b conductois 

When a number of cables follow the same route, they arc gene- 
rally laid in conduits made up of earthenware or cement ducts , 
iron pipes are used when the number of cables is small Manholes 
arc placed at mtervpls m the line of ducts to facilitate the drawing 
in and jointmg of tlu cables, and surface Ixjxes ire placed in the 
footways for distributing purposes Various methods of making 
the connexions between the large mam cables and the subscribers 
are in use In one system the main cables terminate in large aii- 
tight iron boxes placed in the manholes There, the large cables 
divide into a number of small cables, which arc carried along the 
footways in pipes and are tapped at suitable pomts to serve sub- 
scribers Another method of distribution, largely adopted, la to 
run the lead cables into the intenor of blocks of buildings, and to 
terminate them there in iron boxes from which the circuits are 
distributed to the surrounding buildings by means of rubber-covered 
wires run along the walls. Aerial istribution from distributing 


poles IS a method frequently adopted In this case the cables 
terminate upon the poles, the connexions between tlie cable wires 
and the open wires being made with rubber-covered leads 

Ihe mtroduction in 1883 of the hard-drawn copper wire of high 
conductivity invented in 1877 by T B Doolittle was of the greatest 
importanie in rendering the use of long hnes practicable, and it 
IS universally employed for such service Wire weighing between 
150 and 400 lb per mile is generally used The New York-Chicago 
line, built in 1892, is of wire 105 nulliinetres in diameter (No 8 
Birmingham), weighing 435 lb per mile and having a resistance of 
2 05 ohms per mile Speech has been habitually tiansinitted for 
business purposes over a distance of 1542 3 m , viz over the lines 
of the American Telegraph and Telephone Company from Omaha 
to Boston Conversation h is been carried on over 2200 m of No h 
line 

As no practical process of tdephone relaying has been devised 
it is extremely important that the character of the line should be 
such as to favour the preservation of the strength and form of the 
telephone current In circuits possessing high resistance and 
capacity and low inductance per mile, telephonic currents ire 
rajiidly attenuated, and the higher the frccjucncv the more rapid 
is the attcnuetion Moreover, as the velocity of piopagation is a 
function of the frequency, there is distortion of the complex waves 
Olivei Heaviside showed in ithemalieally that iiniformly-distribuUd 
inductance in a telephone line would dimmish both attenuation 
and distortion, and that if the inductance were greit enough ind 
the insulation resistance not too high the circuit would be dis- 
tortionless, while currents of all frequencies would be equally 
attenuated hollowing up this idea. Professor M I Pupm showed 
th<it hv placing inductance coils in circuit, at distances apart of 
less than half the length of the shortest component wave to be 
transmitted, a non-urn form conductor could bt m ide approxi- 
mately equal to a uniform conductor Many circuits have been 
“loaded * in the manner proposed by Pupm during recent yi irs, 
especially in underground cables, ind it has been found m practice 
that the transmission value of these when loaded is approximately 
fioni three to four times their value unloaded Open aerial long- 
distance lines have also been loaded, but not to the same extent 
The mtrudurtion of inductance coils into such circuits renders them 
more susceptible to trouble from atmospheric electricity and more 
sensitive to leakage vaiiations 

In coDse (jueuicc of their high capacity, the attenuation constant 
of submarine cables is high, and only a small number of cables, of 
comparatively short length, are in use for telephonic purposes 
Attempts have been made to improve submarine cables m this 
respect, md m igoO a short cable load(d”v\ith Pujuii eoils was 
laia across Lake Constance The problem, however, of construct^ 
ing a dicp-bca cable satisfaetonly, with snitible induct inee coils 
inserted at short distances apart, is a dillicult one, and one which 
it cannot be said has been solved (H R K ) 

Comneraal Aspects records of the telephone industi> 

m Great Britain during the thirty years from 1877 to 1907 
form an instructive chapter in the mdustrial history of the 
country Ihe aspects which stand out most prommcntly in 
this history arc {a) The vacillation of successive governments 
due to the conflicting policies adopted from time to time to 
protect the telegraph revenues of the Post Oflicc and to avoid 
the suppression of an enterprise which was becoming a public 
necessity and yielding substantial royalties to the Postmaster- 
General {b) The obstructive use made by the local authorities 
of their powai to veto underground wayleaves {c) The remark- 
able success achieved by the National lelephone Company, 
despite these obstacles, in developing an extensive organization 
and a profitable business 

The chief events m chronological order are — 

1876 Graham Bell’s tdephone patent was granted for the 
United Kingdom 

1877 Tdison’s telephone patent was granted for the Unittd 
Kingdom 

1878 Professor D E Hughes invented the micro]:)hone, but did 
not apply for litters patent The Telephone Company, 
Limited, was formed to acquire Bdl’s patent During the 
passage of the Tile graph Bill 1878 through parliament the 
Postmastcr-Gener il endeavoured, without success, to inscit 
a clause declaring that the term “ telegraph *’ included anv 
apparatus for transmitting messages or other communications 
With the aid of electricity, magnetism, or any other like 
agency ” 

1879 The Edison Telephone Conmany of Ixindon was formed 
IBoth the Bell and the Edison Companies opened negotiations 
with the Post Office for the sale of their patents to the govern- 
ment, but without success llie Edison Company announced 
its intention to start telephone business m London, and the 
Postmaster-General instituted proceedings against the company 
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for infringement of his monopoly rights under the Telegraph 
Act 1869 

1880 The two companies amalgamated as the United Telephone 
Company Ltd Mr Justice Stephen decided {Attorney-General 
V Edison lelephone Company ^ 6 QBD, 244) that the tele- 
phone wis a telegraph, and that telephone exchange business 
could not legally be carried on except by the Postmaster- 
General or with his consent The decision covered also future 
invention in regard to " every organized system of communi- 
cation by means of wires according to any preconcerted system 
of signals " 

1881 Ihe company’s appeal against the decision was withdrawn, 
the Postmaster-General agreeing to grant hcences for restricted 
areas of about 5mm London and about 2 m in the provinces 
The licences merely condoned the infringement of the Tele- 
graph Act 1869, and did not c^onfer powers to erect poles and 
wires on, or to place wires under, any highway or private 
property The heensee was precluded from opening public 
call offices and from laying trunk hnes from one town to 
another The licences were for 31 years, expiring m 1922, 
without any provision for purchase or compensation, and were 
subject to tht paymtnl of a minimum royalty to the Post 
Office of 10 per cent of the gross revenues Ihe United 
lelephont Company confined its operations to London , sub- 
sidiary companies were formed to operate in the provinces 
Tht Post Oflice at the same tune established several telephone 
exch.ingcs in provincial towns so as to enable the Postmaster- 
General to negotiate with the telephone companies m a 
satisfactory manner for licences 

1882 I he Postmaster-General (Mr Fawcett) declared that he 
would issue no more licences unless the heensees agreed to 
sell telephones to the Post Office As a result only eight 
companies out of over seventy that had applied obtained or 
accejited hcences 

1883 Ihe Post Office proposctl to engage in active competition 
with the telephone companies, but the T reasury at that time 
opposed this pohey on the ground that tlu^ state should at 
most be ready to supplement and not to supersede private 
enlct prise 

1884 1 he licences within restricted areas havmg proved unsuit- 
able for the growing business, public opinion appealed to the 
Post Office to issut new licences applicable to the whole country 
All limitations of areas were removed and licensees were 
allowed to open public call offices but not to leceive or deliver 
written messages, and they were allowed to erect trunk wires 
The loyalty ot 10 per cent was continued The Post Office 
reserved the right to etimjjcte cither directly or by granting 
otlier hcences, and it was unfit r no obhgation to grant way- 
lca\LS llu new licences were to termm ite m 1911 without 
any provision for purchase or compensation in that year, but 
with the option to tht government to purchase the plant of 
the licensees 111 1890, 181)7, or 1904 at a price to be deter- 
mined by arbitralion Ihe United Telephone Company asketl 
parliament for rights of way m streets but was refused, and 
its only right to place overhead wires was obtained by private 
waylcavcs 

1885 ihe United Telephone Company again applied unsuccess- 
fulL for right to lay wirt s underground 

1888 The application of the company for permission to lay 
wires in streets was again refused 

i88<) After the withdriwal of the restriction against the com- 
panies erecting trunk wires it became evident that the develop- 
ment of the telephone services throughout the country would 
be facilitated by complete intercommunication and uniformity 
of systems, ancl that economies could be ettected by concen- 
tration of management The various companies there lore 
amalgam ited as the Ntitional Telephone Company 

1890 The government harl the option to buy out the companies 
under the licences of 1884, but did not exercise it The Bell 
tilcphone patents e\[)ircd the National Itk phone Company 
appiud to the London County Council for permission to lay 
wires underground and continued efforts till 1899 to obtain 
this power, but without success 

1891 I hi duke of Marlborough, in the name of the New lele- 
phonc Comp my, inaugurated a canmaign for cheaper telephone 
services, but the New Telephone Company was subsequently 
merged in the National Telephone Company 

1892 Thi National T( lephont Company again applied to parha- 
ment lor powders to lay wires underground , public discontent 
with inadequate telephone services was expressed, and at the 
same lime the competition of the telephone with the Post 
Ofhee telegraph became more manifest The government again 
changed its policy It compelled the companies to seU their 
trunk wires to the Post Office, leaving the local exchanges m 
the hands of the companies It also expressed w ilhngness that 
the companies should have rights of way in the streets 

1893 The National Telephone Company again applied to parlia- 
ment for power to lay wires underground, but was refused 

1894 The draft agreement between the government and the 


National Telephone Company to carry out the pohey of 1892 
was submitted to parliament and led to much mscussion 
Local authonties (particularly London and Glasgow) refused 
to permit the company to lay wires underground 

1895 A select committee of the House of Commons (with Mr 
Arnold Morley, Postmans ttr-( xtneral, as cliairman) was ap- 
pointed “ to consider and report whether the provision now 
made for the telephone service m local areas is adequate, and 
whether it is expedient to supplement or improve this pro- 
vision either by the granting of licences to local authonties 
or otherwise” Ihe committee wis not unanimous and made 
no report, but merely submitted to the House the evidence it 
had taken 

1896 The trunk wires were transferred to the Post Office in 
pursuance of the jiolicy of 1892 but for all practical purposes 
the local authonties had vetoed the permission of the govern- 
ment to the company to lay wires underground 

1897 The government had an option to purchase the plant of 
the company under the licences of 1884, but did not exercise 
it The corporation of Glasgow havmg persisted in its efforts 
to obtain a licence, the Treasury appointed Sheriff Andrew 
Jameson (afterwards Lord Ardwall) a special commissiontr 
to hold a local inquiry in Glasgow to report whether the tele- 
phone service m that city was adequate and efficient and 
whether it was expedient to grant the corporation a hcence 
Ihc commissioner reported that the service was adequate but 
not efficient , that the rates were reasonable but that the 
corporation was responsible for unreasonably withholding 
facilities, thus rendering the service incfhciont , that it was 
inexpeilienl to grant the corj^oration a licence because the 
funds of a city ought not to be applied for the benefit of a limited 
class of citizens , that delay and waste would result from two 
systems in one area and would increase the ditficultics of the 
government in 1911 , and that the corporation had not proved 
it could work the licence without placing a burden on the 
mtes 

i8q 8 The policy of the government was ag«ain changed , Mr 
R W Hanbury, financial Secretary to the Treasury and 
representative m the House of Commons of the Postmaster- 
Gtntral, advocated the granting of hcences to local autho- 
rities A select committee was appointed with Mr Hanbury 
as chairman to consider ” wiiether the telephone scrviee is 
calculated to become of such general benefit as to justify its 
being undertaken by municipal and other local authonties and 
if so under what conditions Ihe committee reported (9th 
August) that the telephone service was not likelv to become of 
general benefit ” so long as the present piactical monopoly in the 
hinds of a private company shall continue” Ihe committee 
considered that the Post Ollice was not prevented cither by 
legal agreement or by good faith from hmiting or ending the 
monopoly of the company, and that competition appeared to 
be both expedient and necessary in order to extend and popu- 
larize the service and to avoid the dnnger that a purchase of 
the company’s undertaking at an mllatcd price might be 
forced upon the government While considering that a really 
efficient Post Office service would aliord the best means for 
securing such competition, it recommended that general, imme- 
diate and effective competition sliould at once be undertaken 
cither by the Post Office or by local authorities The Associa- 
tion of Municipal Corporations passed resolutions on the 28th of 
Apnl thit ” the subject of telephonic supply should be treated 
as an imperial and not as a local one anti that llu Fostmaster- 
Gtneial should have the sole control of the telephone system ’* 
and ” that m the event of the Postmaster General not taking 
over the telephone service it shoultl be competent for municipal 
and other local authorities to undertakt such services within 
areas compost d of their own districts or combination of such 
districts ” 

1899 In pursuance of the report of the stket committee i8g8, 
the Telegraph Act 1899 was passed to enable the Post Office 
to develop its telephone exchange business for which a loan 
of £2 000,000 was sanctioned and to empower local authorities 
subject to certain conditions to enter ujion telephone business 
The licence of the National Telephone Company was extended 
so as to be co-extensive with that of a competitive licence lor 
any locality on condition that the company should afford 
mtercommiinication with the telephone systems of the new 
licensees In short, all round competition was autliorized, and 
the Post Office decided to establish a telephone svstt m in London 
in competition with the company 

1900 The Telegraph Act 1899, while providing for intercom- 
munication between the telephone systems of the local autho- 
rities ind the company, did not give the Post Office the nght 
to demand intercommunication between its exchangcjs and 
those of the company The Post Othce co-operated wath the 
London County Council to put difficulties in the way of the 
compin\ which had placed wirts underground m London with 
the consent of the leical roid authorities In February the 
Postmaster-General applied for an injunction to restrain the 
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company from opening any street or public road within the 
county of I ondon without the consent of the Postmaster- 
General and the London County Council which injunction was 
granted in July 

1901 The government policy of 1899 was abandoned in London 
the Post Office making an agreement with the company in 
regard to the London business Ihc company consented to 
free intercommunication between its subscribers and those of 
the Post OlTice and undertook to charge rates identical with 
those charged by the Post Office Ihe Postmaster-General on 
the other hand agreed to provitle underground wires for the 
company on a rental and agreed to buy in 191 1 the company’s 
plant in London at the cost of construction less allowance for 
repairs and depreciation 

1904 The government had option to purchase the company’s 
provincial plant under the licence of 1884 Negotiations took 
place but no agreement was reached 

190*; The government contracted to buy the company’s plant in 
iQii thus in effect annulling the act of i8qq which had filled 
to accomplish its object of establishing all-round competition 

By IQ07 altogether 59 local authorities had examined the 
proposition of establishing telephone systems after 1899 and 
licences were granted to local autlionties at Brighton Belfast 
Chard Oldsgoiv Grantham Iluddcrsfield Hull Portsmouth 
Swansea 1 11 n bridge Wells Oldham Scarborough and llartU- 
pool but only SIX municipalities proceeded with the business 
Glasgow opened its exchange in March igoi lunbridge Wells 
m May 1901, Portsmouth in March 190^ Brighton in Octolicr 
1903 S\ ansea m November 1903 and Hull m October 1904 
The luiibiidgc Wells and Swansea municipal undertakings 
were subsequently sold to the National Telephone Conipeny 
and the Glasgow and Brighton undertakings to the Post Office 
Hull and Portsmouth were the only municipal telephone 
systems working in 1907 

The cfTect of the unsettled policy of the Post Oflice until 
1905 and of the difficulties created by the local authorities was 
that the National Telephone C ompany was never able to do its 
best to develop the enterprise on the most efhcicnt lines In 
1885 there were only 3800 teleplione substriliers in I ondon 
and less than io,ooo m the rest of the United Kingdom, and 
telephonic services were available in onh about 75 towns, while 
in the same ^ear the American Bell lelephone (ompany had 
over 134,000 subscribers Ihe removal in 1884 of the pro- 
hibition against the erection of trunk lines at once enabled 
considerable expansion to take place Withm si\ years the 
services had been extended to 400 towns with about 55,000 
subscribers Large as this progress was it would have been 
much greater if the Telephone ( ompany had been granted 
adequate powers to put wires underground and thus instal a 
complete metallic circuit m place of the single wire, earth- 
return, circuit which it was constrained to employ Subse- 
quently the progress was still greater In 1906 there were 
30,551, equal to 7 2 per cent , more telephone stations in the 
United Kingdom than in the ten h uropcan countries of Austria, 
Hungary Belgium Denmark, Holland, Italy , Norway Portugal, 
Russia, Sweden and Switzerland, having a combined popula- 
tion of 288 millions as against a population of 42 millions in 
the United Kingdom Apart from France, Germany and 
Switzerland, there was no European country that had as many 
telephones working as London That citv with a population 
of 6 millions, had ncarlv as many telephones as the whole of 
Sweden with about the same population, or as the whole of 
h ranee with a population of 39 millions The only European 
country which can be compared with the United Kingdom in 
telephone development is Germany With a population of 
58 millions there are 10 2 telephones per 1000 of the population 
in that country compared with 1015 in Great Britain and 
Ireland 'Ihc development of telephone in the United States 
of America is much greater than anywhere else , on the 1st of 
January 1907, 5 per cent of the population were telephone 
subsen hers 

Tariffs — lelephone business is charactenztd by two features 
(i) that the capital account is never closed, and (2) that the costli- 
ness of the service increases witli the size of tlie undertaking The 
original method of charging adopted in Great Britain took the 
telephone instrument as the unit charging a fixed annual rental 
independent of the amount of use to which the instrument was 
ut The study of telephone economics showed that the proper 
asis for chaiging was the “ message mile ” on the theory that the 


user should pay according to the facilities offered and the extent 
to which he made use of them In a large city, whcie several inter- 
connected exchanges have to be built and thousands of subscribers 
are put into communication with each other the service is at once 
more costly and more valuable than in a small town with a few 
hundred subsenbers accommodated m one exchange Differences 
not only in the size of towns, but in the arrangement and char- 
acter of the population make each district a telephone problem by 
itself, and nulfify close comparisons between telephone rates and 
telephone efficiencies in different areas ami different countries 
But the tendency is towards i system of charging a moderate sum 
to cover the rent of the instrument and an additional fee per 
message For instance, m the county of London, the telephone 
tariff IS per annum plus id per call within the county and 2d 

E cr call outside the county Subscribers outside the county of 
ondon pay only in annual subscription and id per call to sub- 
scribers on the same exchange and 2d per call to subscribers on other 
exchanges In each case the minimum annual amount for message 
fees IS I os Iho alternative is given of an unlimited service 
("flat rate’’) at £17 per annum In the provinces the unlimited 
service costs only (j los for subsenuers within half a mile of 
the cxchingc 5s being charged for every additional (ju irtcr 
of a mile or fraction thereof The toll or message rates are ^^3 
with id per call wffh a minimum of los As the cost of the 
service vanes m proportion to the amount of use the toll rate is 
more scientific and it has the further advantage of discou»'aging 
the unnecessary use of the instrument, which causes congestion of 
Iriffic at busy hours and also results in lines being "engaged 
when serious business calls are made The tariff for unlimited 
use has to be ma<lc very high to cover the cost of the additional 
burdens thrown upon the service and it only works economically 
to the mdividual subscriber who has an exccntion illy large numbci 
of calls ongmating from his instrument The mcssige-rate system 
equalizes the charges accorthng to the seivice rendered Another 
method of charge known as the mcisurcd service late ’’ is dc 
signed to make the sulistriber pay in proportion to the quality 
and quantity of the service he t decs It is widely used in America 
ind was introduced into (ircit Biitain in 1907 The subs(ri])cr 
p ivs i fixed annii d lent which covers a certain number of free out- 
ward calls say i;(X) , additional calls he purchases m advance in 
blocks of several hundred it so much per hundred the piiei b( ing 
reduced as the numbtr increases 

For subscribers who desire the telephone for occasional use the 
party-line system his been devised whereby several telephones irc 
connected to one line Iciding to the exchange In London a two- 
liiie piity service costs jKr annum the me<?sige fees being id 
per ( ill to subscribers within the county and 2(1 per c ill to tlu^sc 
outside it with a minimum of /3 flie fee chaigeel foi the use of 
public telephone call offices is 2d per message 

The trunk line service is cluirged fo- on latcs which vary from 
?d (fcr 25 m ) up to IS (foi 100 m ) for a three minutes’ convirsi 
tion between 6am and 8pm Tor every 40 m above joo m in 
addition d 6d pci conversation is charged A rtxliu tion h is liofn 
made in the ch irges for tiunk calls at night and calls for single 
periods of thiec minutes an allowed at lialf the ordinary lates 
lietween 7 p m and 7am A call lulwtcn London and Liverpool, 
which ordinarily costs 2s can be made for is between those lumrs 
The growth of traffic on this basis his been considerable and the 
arrangement has proved of idvantage to the public as it jnovidcs 
cheap facilities at times which arc convenient for soci il conversation 
Telephone subscribers mav telephone or linary messages to any 
post office winch may be reached through the local exchange 
system or bv means of the trunk wires, m order that the mess ige s 
may be wrffien down and forwarded as telegrams or express letters 
or ordinary letters Subscribers to exchanges may also mike 
arrangements to have all telegrams (except Press telegrims) id 
dressed to them delivered by telephone instead of messenger 
Telephone subscnbcra may also obtain the services of an express 
messenger by telephoning to the nearest post office conne cted with 
the exchange 

National lelephone Company — Ihe issued shire and debenture 
capital of the company on the 31st of Dccembfr iy<.)7 was — 


15 (XXI 6 % ist preference shares of 1 

;io each 

30,000 

1 5 000 0% 2nd preference shares of 
230 o(X) 5% 3rd preference shares of j 

lio each 

1 30,000 

(5 each 

I 2 30,(J(X) 

6% preferred stock 


2 223,000 

Deferred stock 


3,366,425 

71,715 new shares of ;{s each 


35 « 57 *; 



£y 5 (K) cxK) 

% debenture stock 


2,000,000 

4% debenture stock 


I 716 393 



216 393 


Ihc company has a reserve fund of £2 467 707 the major part 
of which is invested in the business Ihc gross income foi the year 
IQ07 amounted to £2 702,228, of which ^237,920 was paid to the 
Post Office in respect of royalties The working expenses amounted 
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■to ii 530093 or 62 6 ptr cent of the net income, leaving a profit 
for the year of ;^9i4 216 

At the time of the formation of the various telephone compames 
the enterprises were regarded as speculative, and much of the 
capital was raised at a discount Ihe business subsequently 
iroved profitable good dividends were paid and the securities 
or the most part commanded a premium in the market After the 
consohdation of the companies in 1889-1890 the profits declined, 
patent rights had expired, material reductions were made in the 
r.iles for telephone services, and considerable replacements of plant 
became necessary the cost of which was charged to revenue 

Agreement of 1Q05 — By this agreement the Postmaster-General 
agreed to purchase all plant, land and buildings of the National 
Itlephoric Conpitiy m use at tlie date of the agreement or con- 
structed after that date m accordance with the specification ami 
rules contained in the agreement subject to the right of the Post- 
master-General to object to take over any plant not suited to his 
requirements The price is to be fixed by the Railway and Canal 
Commissioners as arbitntors on the basis of the “then value” 
exclusive of any allouance for past or future profits or any corn- 
pens ition for compuls iry sale or otiier consideration In thos'* 
cases in which the comiiany’s licence has been extended beyond 
TQii (C.lasgow to 1913 Swansea to 1926 Biightofl to 1926 and 
Poitsmoutli to 1926) the Postmaster-Gcacr il will buy the unex- 
pired lictrice uith illowince for goodwill The Postmastcr-Cieneral 
agreed also to buy the private wire plant of the company at a 
value based upon three years’ purchase of the net profits on the 
aveiage of the thrv.e years ending 31st of December 1911 Ihc 
Postmastcr-Cieneral also agreed to lav underground wires for the 
company at an annual rcntil of per mile of double wire in any 
local area m whicli the company was operating but not m areas in 
which the municij)\lities had established exi hanges Free inter- 
commumcition was cstablisherl by the agreement between the 
subsciibers of die company and those of the Post Office and a sc ile 
of charges was adopted or arranged to be agreed as biiulmg on 
both the Post Office and the company Ihe late Mr W L L 
G line general mtinger of tlie company, stated before the Select 
Committee that m the view of the directors the bargain was a hard 
one becuise it give no consuh ration m r(.sp'*ct of tht goo<l\Mll of 
the great business with its gross income of over ;^2,oooo(X) per 
annum and its net revenue of over /750000 which Hit company 
liad built up The company had had to pay foi all the experiments 
and mistakes which art inherent in the launching and development 
of my n-^w industry It had paul the Post Office in royalties alrt idy 
li 84S (KM) and tin Post Ofiiic under the agi cement would step 
into the business m 1911 bv nieiely piymg foi the plant cm])lo>ed 
Ihc Association of iSIunicipal ( orjiorations nnd the London ( <)iinty 
Council on thi othci hand considered tiic teimsof purchase to be 
too fivourable to the company The London rounty Council 
iccording to the statement of its comptroller w is disturbed by the 
ho])e expitsstd bv thi minagcr of the company that tlic holders 
of the ( mipany^’s ordmarv sliaies would obtain the par value of 
their shires m 1911 luismuch as the debenture stocks ind pre- 
fen nee shires wemld hwe to be redeemed in n^ii at premniins 
ranging from 3 to 5 per cent , the state would have to pay the 
company exx) in excess eif tlic total of the outstanding securities 
in order to eniblc tin ordinary shaics to receive pir and 111 tht 
council’s view this pivment would dimmish the probibihty of the 
Post Office b^ing able to afford i substantial reduction in the 
tell phone charges 

Post Office Telephones — The nu iiber of trunk wire centres open 
on the 31st of March 1907 was 53 3 Bfc Lotal number of trunk 
circuits was 2043, containing about 73 ooo m of double wiie Ihe 
capital expenditure on the jmrehase and development of the trunk 
wiie system amounted to 376252 The total number of con- 
versitions which took place over the trunk wires during the year 
1 90b- 1 907 w IS 1 9 80 3 , 300 The gross revenue derived from the trunk 
services wis /48o,658, being an avirage of 5 82d per conversation 
The total number of subscribers to the Post Office provincial ex- 
changes on the 31st of March i(;o7 (excluding those in Glasgow 
and Brighton) was 10 010 and the number of telephones rented w is 
I2(X)6 The Glasgow system included ii 103 subscribers’ lines 
with I2 (j 64 telephones, and the Brighton system contained 1542 
subscribers’ lines with 1884 telephonts ihe sum revived by the 
Post Office as lental in respect of privitc wires was ;^i83 ojo The 
year s working of the whole telephone system of tlie Post Office 
showed a balance of ^([45 1 787 after payment of the working expenses 
while the estmiiled \monnt required to provide for depreciation 
of plant and interest at 3 ptr cent on the total expenditure of 
£7 252 exX) was ^432 726 

1 he number of telephones connected w ith the Post Office system 
in the metropolitan area on the 31st of March 1907 was 41 236 and 
additional subscribers were being connected at the rate of about 
150 a week There weie 425 post office call-offices in the London 
area The length of underground pipes which had been laid m 
the metiopolitan area for telephone purposes was 2030 m Cables 
cont lining 3 1 7 7«9 m of wire had Iwen laid including 69 066 m 
renttd by the National Telephone Company The average cost of 
constructing an exchange circuit in the metropolitan area (including 
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the mstallation of telephone instruments and of exchange apparatus, 
but excluding the provision of spare plant) has been £^7^ iakmg 
into account the whole system (including spare plant of all kinds), 
the capital expenditure per station (1 e per telephone connected 
with an exchange) stands at less than ;^50 

International Telephone lines — The Anglo-French telephone 
service which was ojicned betvseen Loudon and Pans in April 
1891 was extended to the principal towns in Lngland .ind France 
cn ilic iith of April 1904 ihc service has since been extended to 
certain other English provincial towns and the Anglo-Belgian 
telejffione service has similarly b(.cn cxt<.nded There ire now 
four circuits between London and Pans one between London and 
Liilc and two betwnn London and Brussels the last carrying an 
increasing amount of traffic Lxpeniiunts have been made m 
tckjihomc communication between I ondon and Rome by way of 
Pans It was found possible to exchange sjictdi w'licn the con- 
ditions were exceptionally favour ible , but in spite of the partial 
success of the experiment a public service between the two capitals 
is not at present priclicible 

Reffrencfs — Reports of Select Committee on Telephone and Tele- 
graph W ires (1885) of Schet Committee on Telegraph Bill (1892) of 
Joint Committee of the House of I ords and the House of Commons on 
Flee trie Powers (pyott live Clnu^ts) (^893) of Committee on 

Telephone Service (1895) of Seleei, Conimitke on Telephones (1898) 
and of Sehei Committee on Post Office [Telephone) Agreement (1905) , 
Treasury Minute', (1892 and 1899) Innual Reports of the Post- 
master-Gene re> I , Rtpewt to the Treasury bv Sheriff Indreiv Jameson 
onGlisgoo I eh phone Lnguirv (ii'>e)7) , H R Meyer Public Owner - 
sh p and the Telephone in Great Britain (London, 1907) , E Garcke, 
Meinual of Electrical Undertakings (i8(/)-iq()8) (E Ga ) 

TELESCOPE, an optical instrument employed to view dis- 
tant objc'^ts The term “ photographic telescope ” has been 
applied to instruments ernplo^^cd to record the appearance of 
ccUstial objects by photography Ihe ysord was coined by 
Dcmiscianus, a Greek scholar, at the request of Fedengo Ccsi, 
founder of the Aecadcmia det Lincet, from the Greek riyAt, far, 
and (TKOTT^vv, to see It was used by Galileo as early as 1612, 
and came into English use much later, when it supplanted 
trunk and cylinder ^ the terms hitherto used to denote the 
telescope 

History 

The credit of the discovery of the telescope has been a fruit- 
ful subject of discussion Ihus, because Democritus announced 
that the Milk\ \V i\ is composed of vast mullbudcs of stars, 
It has been maintained that he could onh have been led to 
form such an opinion from actual examination of the heavens 
with a telescope Other passives irom the Greek and Latin 
luthors ha\e similarK been cited to pro\e that the telescope 
was known to the ancients But, as has been remarked by 
Dr Robert Grant {History of Physical Astronomy ^ p 515), wc 
arc no more warranted m drawing so important a conclusion 
from casual remarks, however sagacious, than we should be 
justified in stating thxt Seneca was m possession of the dis- 
coveries of Newton beiausc he predicted that comets would one 
day be found to revoKt m periodic orbits William Molyneux, 
m his Dwptrica Nova (1692), p 256, dci lares his opinion that 
Roger Bacon (w'ho died c 1294) “ did pcnectly well understand 
all kinds -of optic glasses, and knew likewise the method of 
combining them so as to compose some such instrument as our 

telescope ” He cites a passage from Bai on’s Opus Mafus, 

P 377 Jebb’s edition, 1733, translated as follows — 

“ Greater things than these mav bt pirformtd bv refracted vision 
Eor it IS easy to understand by the canons above mentioned that 
the greatest objects may appear exceedingly small and the contrary 
ilso that the most remote objects mav appear just at hand and the 
converse for we cm give such figures to transparent bodies and 
dispose them in such order with respect to the eye and tl t objects 
thii the rays shall be refracted and bent towards an\ place we 
please, so that wc shall see the object nf,ir at hand or at any dis- 
tance under any angle we please And thus from in incredible 

distance we may read the smallest letters ind m i) number the 

sm illcst particles of dust and sand by reason of the greatness of the 
angle under which we ste them Thus ilso the sun moon and 

stars may be made to descend hither in appearance, and to be visible 
over the heads of our enemies and many things of the like sort which 
persons unacquainted wath such things would refuse to believe ” 

Molyneux also rites from Baron’s Epistola ad Panstensem, 
“ Of the Secrets of Art and Natuie,” chap 5 — 

” Glasses or diaphanous bodies may be so formed that the most 
remote objects may apjicar just at hand, and the contrary, so that 
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we may read the smallest letters at an incredible distance, and 
may number things though never so small and may make the 
stars also appear as near as we please ” 

These passages certainly prove that Bacon had very nearly, 
if not perfectly, arrived at theoretical proof ot the possibility 
of constructing a telescope and a microscope , but his writings 
give no account of the trial of an actual telescope, nor any 
detailed results of the application of a telescope to an examina- 
tion of the heavens It has been pointed out by Dr Robert 
Smith, m his Complete System of Opiteks, that Bacon imagines 
some effects of telescopes which cannot be performed by them, 
and his conclusion is that Bacon never actually looked through 
a telescope 

Giambattista della Porta, in his Magta Naturahs, printed in 
1 558, makes the following remarkable statement — 

“ If you do but know how to join the two (viz the concave and 
the convex glasses) rightly together, you will sec both remote and 
near objects larger than they otherwise appear and withal very 
distinct " 

Wolfius infers from this passage that its author was the first 
actual constructor of a telescope, and it appears not improbable 
that by happy accident Porta really did make some primitive 
form of telescope which excited the wonder of his friends 
Here, however his interest m the matter appears to have 
ceased, and he was unable either to appreciate the importance 
of his discovery or to describe the means by which the object 
was attained Kepler, who examined Porta’s account of his 
concave and convex lenses by desire of his patron the emperor 
Rudolph, declared that it was perfectly unintelligible Poggen- 
dorff {Gesch der Phystk^ p 134) throws considerable doubt on 
the originality of Porta’s statement 

Thomas Digges, in his SiraHottcus, p 359, published in 1579, 
states that his father, Leonard Digges, 

‘ among other curious practices had a method of discovering by 
perspective glasses set at due angles all objects pretty far distant 
that the sun shone upon which liy in the country round about,’* 

and that this was by the help of a manuscript book of Roger 
Bacon of Oxford, who he conceived was the only man besides 
his father who knew it Ihcre is also the following passage in 
the Pantomelria (bk 1 chap 21) of Leonard Diggts' (origmally 
published by his son Ihomas m 1571, and again in 1591) — 

“ Marvellous are the conclusions that may be performed by glasses 
concave and convex of circular and parabolic forms using for 
multiplication of beams sometime the aid of glasses transparent 
which by fraction should unite or dissipate the images or figures 
presented by the rellection of other ” 

He then describes the effects of magnification from a combina- 
tion of lenses or mirrors, adding — 

“ But of these conclusions I mindc not here to intreate, having at 
large in a volume * by itselfc opened the miraculous effects of per- 
spective glasses ” 

It IS impossible to discredit the significance of these quotations, 
for the works in which they occur were published more than 
twenty years before the original date claimed for the discovery 
of the telescope in Holland 

But It is quite certain that previous to 1600 the telescope 
was unknown, except possibly to individuals who failed to see 
its practical importance, and who confined its use to “ curious 
practices ” or to demonstrations of “ natural magic ” The 
practical discovery of the instrument was certainly made m 
Holland about 1608, but the credit of the original invention has 
been claimed on behalf of three individuals, Hans Lippershey 
and Zachanas Jansen, spectacle-makers in Middelburg, and 
James Mctius of Alkmaar (hirother of Adrian Mctius the mathe- 
matician) 

Descartes in his treatise on Dioptrics (i^37) attributes the dis- 
covery to Metius about thirty years a^,” whilst Sch3n'aelus de 
Rheita, a Capuchin fnar in his Oetthts Enoch et Elxae (Antwerp 
1645), gives the credit to Lippershev about 1609 Peter Borel 

' He died about i«;70 His son alludes to his untimely death in 
the preface to the Pantometna 

* There is no further trace of this volume 


physician to the king of trance, published at The Hague, in 1655, 
a work De Vero Telescopii Inventorc He was assisted in its pre- 
paration by William Borel Dutch envoy at the court of France, 
and the latter declares, as the result of patient investigation that 
Jansen and his father were the real inventors of the telescope in 
1610, and that Lippershey only made a telescope after hints acci- 
dentally communicated to him of the details of Jansen’s invention 
But the most trustworthy information on the subject is to l^ got 
from the researches of J H van Swinden* Briefly summarized, 
this evidence is as follows In the libiary of the university of 
Leyden, amongst the MbS of Huygens there is an onginal copy 
of a document (dated 17th October 1608) addressed to the states- 
general by Jacob Andnanzoon (the same individual who is called 
James Metius by Descartes) petitioning for the exclusive right of 
selling an instrument of his invention by which distant objects 
appear larger and more distinct He states that he had discovered 
the insirumt.nt by accident when engaged in making experiments 
and had so far perfected it that distant objects were made as visible 
and distinct by his instrument as could be done with the one which 
had been lately offered to the states by a citizen and spectacle- 
maker of Middelburg Among the acts of the states-gcncral pre- 
served in the govcinmcnt archives at The Hague, \an Swinden 
found that on 2ntl October 1608 the assembly of the states took into 
consideration the petition of llans Lippershey spectacle maker a 
native of Wesel and an inhabitant of Mitklelbnrg inventor of an 
instrument foi seeing at a distance On 4th October a committee 
was appointed to test the instrument and on the 6th of the same 
month the assembly agreed to give Lippershey 900 florins for his 
instrument Further, on the 15th December of the same year they 
examined an instrument invented by Lippershey at their request 
to see with both eyes, and gave him orders to execute two similar 
instruments it 900 florins each, but as many otner peisons had 
knowledge of this new invention to see at a distance, they did not 
deem it exptdient to grint him an exclusive piivilcgc to sell such 
mstruments The dates of these doeumeiits dispose effectudlly ol 
Borcl’s statement that Lippershey boirowcd the ideas of Jansen in 
1610 they also prove tliat, whilst Metius was in possession of a 
telescope, with which he may have experimented, about the time 
whtn Lippershey prr suited his application for patent rights, yet 
he makes no pretension that Lippershey borrowed the invention 
from him The conclusion is tint Lippershey was the fust person 
who mdependently invented the telescope, and at the same time 
made the instrument known to the woild The common story is 
that I ippershcy happening one day, wlulst holding a spectacle lens 
in either h ind to direct them towards the steeple of a neighbouring 
church, was astonished on looking through the nearer lens to find 
that the wcatlicrcock appeared ncaicr and more distinct He 
htted the lenses m a tube m ordoi to adjust and preserve their 
relative distances and tlius constructed his first telescope But 
doubt ina)L be thiown on this traditional account owing to the 
further staxement that the image of the weathercock so viewed was 
seen turned ujiside down All the onmnal Dutch telescopes were 
composed of a convex and a concave lens, and telescopes so con- 
structed do not invert The inverting telescope composed of two 
convtx lenses was a later invention , still it is not impossible that 
the original experiment was made with two convex lenses 

Telescopes seem to have been made m Holland m consider- 
able numbers soon after the date of their invention, and rapidly 
found their way over Europe Sirtunis, in his De Telescopto 
(i6i8), states that “a Frenchman proceeded to Milan m the 
month of May i6og and offered a telescope for sale to ( ount di 
Fuentes ” , and Lorcnzi Pigorna writes/ under date 31st 
August if)09, that “ Galileo had been appointed lecturer at 
Padua for life on account of a perspective like the one which 
was sent from Flanders to Cardinal Borghese ” Simon Marius, 
the German astronomer, appears to have made astronomical 
observations in 1609 with a telescope whu h he procured from 
Holland, and Professor S P Rigaud of Oxford found from the 
MSS of Harriot, the mathematician, that he had been making 
astronomical observations with a Dutch telescope as early as 
July 1609 Galileo, m his Nunctus Stdereus, states that, 
happening to be in Venice about the month of May 1609, he 
heard that a Belgian had invented a perspective instrument by 
means of which distant objects appeared nearer and larger, 
and that he discovered its construction by considering the effects 
of refraction In his Saggiatore Galileo states that he solved 
the problem of the construction of a telescope the first night 
after his return to Padua from Venice, and made his first tele- 
scope next day by fitting a convex lens in one extremity of a 
leaden tube and a concave lens in the other one A few days 
afterwards, having succeeded in making a better telescope than 

® See Dr G Moll of Utrecht, in Journ Roy Tn^t vol 1 , 1831 

* Lettre d* Uomini lllustn, p 112 (Venice, 1744) 
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the first, he took it to Venice, where he communicated the details 
of his invention to the public, and presented the instrument 
Itself to the doge Leonardo Donato, sitting in full council 
Ihe senate, in return, settled him for life in his lectureship at 
Padua and doubled his salary, which was previously ^oo florms 
and which then became treble that which any of his predecessors 
had enjoyed Galileo may thus claim to have invented the 
telescope independently, but not till he had heard that others 
had done so In fact the time was ripe , and, as often happens 
in similar circumstances, only a hint was necessary to complete 
the latent chain of thought Galileo devoted all his time to 
improving and perfecting the telescope Knowing the theory 
of his instrument, and possessed of much practical skill, coupled 
with unwearied patience, he conquered the difficulties of grind- 
ing and polishing the lenses, and soon succeeded m producing 
telescopes of greatly increased power His first telescope 
magnified three diameters , but he soon made instruments 
which magnified eight diameters, and finally one that magnified 
thirty-three diameters^ With this last instrument he dis- 
covered m i6io the satellites of Jupiter, and soon afterwards 
the spots on the sun, the phases of Venus, and the hills and 
valleys on the moon He demonstrated the rotation of the 
satellites of Jupiter round the planet, and gave rough predictions 
of their configurations, proved the rotation of the sun on its 
axis, established the general truth of the (.opernican system as 
compared with that of Ptolemy, and fairly routed the fanciful 
dogmas of the philosophers These brilliant achievements, 
together with the immense improvement of the instrument 
under the hands of Galileo, overshadowed in a great degree the 
( redit due to the original discoverer, and led to the universal 
adoption of the name of the Galilean telescope for the form of 
the instrument invented by Lippcrshey 

Kepler first explained the theory and some of the practical 
advantages of a telescope constructed of two convex lenses m 
his Catoptrics (i6ii) Ihe first person who actually constructed 
a telescope of this form was the Jesuit Christoph Schemer, who 
gives a description of it in his Rosa Vrstna (1630) William 
Gascoigne was the first who practically appreciated the chief 
advantages of the form of telescope suggested by Kepler, viz , 
the visibility of the image of a distant object simultaneously 
with that of a small material object placed in the common focus 
of the two lenses Ihis led to his invention of the micrometer 
and his application of telescopic sights to astronomical instru- 
ments of pi ec ision (see Micrometer) But it was not till about 
the middle of the 17th century that Kepler’s telescope came 
into general use, and then, not so much because of the advantages 
pointed out by Gascoigne, but because its field of view was much 
larger than m the (lalilcan telescope The first powerful tele- 
scopes of this construe tion were made by Huygens, after much 
labour, in which he was assisted by his brother With one of 
these, of i2-ft focal length, he discovered the brightest of 
Saturn’s satellites (Titan) in 1655, and in 1659 he published his 
Sy sterna Saturmum, in which was given for the first time a true 
explanation of Saturn^s rmg, founded on observations made 
with the same instrument The sharpness of image in Kepler’s 
telescope is very inferior to that of the Galilean instrument, so 
that when a high magnifying power is required it becomes 
essential to increase the focal length G D Cassini discovered 
Saturn’s fifth satellite (Rhea) in 1672 with a telescope of 35 ft , 
and the third and fourth satellites in 1684 with telescopes made 
by Campani of 100- and 136-ft focal length Huygens states 
that he and his brother made object-glasses of 170 and 210 ft 
focal length, and he presented one of 123 ft to the Ro>al 
Society of London Adrien Auzout (d 1691) and others are 
said to have made telescopes of from 300 to 600 ft focus, but it 
does not appear that they were ever able to use them m practical 
observations James Bradley, on 27th December 1722, actually 
measured the diameter of Venus with a telescope whose object- 
glass had a focal length of 212 J ft In these very long telescopes 

^ l his Hst power could not be cxceedi d with advantage m this 
form of telescope till after the invention of the achromatic object- 
gliss 
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no tube was employed, and they were consequently termed 
aerial telescopes Huygens contrived some ingenious arrange- 
ments for directmg such telescopes towards any object visible 
m the heavens — the focal adjustment and centring of the eye- 
piece being preserved by a braced rod connecting the object- 
glass and eye-piece Other contrivances for the same purpose 
are described by Philippe de la Hire {M^m de V Acad , 1715) 
and by Nicolaus Hartsoeker (Miscel Berol , 1710, vol 1 p 261) 
Telescopes of such great length were naturally difficult to 
use, and must have taxed to the utmost the skill and patience 
of the observers One cannot but pay a passing tribute of 
admiration to the men who, with such troublesome tools, 
achieved such results 

Reflecting Telescopes — Until Newton’s discovery of the dif- 
ferent rcfrangibility of light of different colours, it was generally 
supposed that object-glasses of telescopes were subject to no 
other errors than those which arose from the spherical figure 
of their surfaces, and the efforts of opticians were thicfl> 
directed to the construction of lenses of other forms of 
curvature James Gregory, m his Optica Promota (1663), 
discusses the forms of images of objects produced by 
lenses and mirrors, and shows that when the surfaces of 
the lenses or mirrors are portions of spheres the images are 
curves concave towards the objci live, but if the curvTS of the 
surfaces arc conic sections the spherical aberration is corrected 
He was well aware of the failures of all attempts to perfect 
telescopes b} emplovmg lenses of various forms of curvature, 
and acrcrdingl) proposed the form of reflecting telescope which 
bears his name But Gregory, according to his own confession, 
had no practical skill , he could find no optician capable of 
realizing his ideas and after some fruitless attempts was obliged 
to abandon all hope of bringing his telescope into practical 
use Newton was the first to construct a reflecting telescope 
When m 1666 he made his discover) of the diflcrent refrangi- 
bility of light of different colours, he soon perceived that the 
faults of the refracting telescope were due much more to this 
cause than to the spherical figure of the lenses He over- 
hastily concluded from some rough experiments {Optics, bk 1 
pt 11 prop 3) “that all refracting substances dnerged the 
prismatic colours in a constant proportion to their mean refrac- 
tion ” , and he drew the natural conclusion “ that refraction 
could not be produced without colour,” and therefore “that 
no improvement could be expected from the refracting tele- 
scope” {Treatise on Optics, p 112) But, having ascertained 
by experiment that for all colours of light the angle of incidence 
IS equal to the angle of reflexion, he turned his attention to 
the construction of reflecting telescopes After much experi- 
ment he selected an allo) of tin and copper as the most suitable 
material for his specula, and he devised means for grinding 
and polishing them He did not attempt the formation of a 
parabolic figure on account of the probable mechanical diffi- 
culties, and he had besides satisfied himself that the chromatic 
and not the spherical aberration formed the chief faults of 
previous telescopes Newton’s first telescope so far realized 
his expectations that he could see with its aid ^he satellites of 
Jupiter and the horns of Venus Encouraged by this success, 
he made a second telescope of 6i-m focal length, with a 
magnifying powTr of ^8 diameters, which he presented to the 
Royal So(iet) of London m December 1671 A third form 
of reflecting telescope was devised in 1672 by Cassegrain ( 
des Scavans, 1672) No further practical advance appears to 
have been made m the design or construction of the instrument 
till the >ear 1723, when John Hadley (best known as the 
inventor of the sextant) presented to the Roval Society a 
reflecting telescope of the Newtonian construction, with a 
metallic speculum of 6-m aperture and 62t-m focal 
length, having eye-pieces magnif\ing up to 230 diameters 
The instrument was examined b) Pound and Bradley, the 
former of whom reported upon it in Phil Trans , 1723, No 
378, p 382 After remarking that Newton’s telescope “ had 
lam neglected these fifty )cars,” the) stated that Hadle) had 
sufficiently shown “ that this noble invention does not consist 
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in bare theory ” They compared its performance with that 
of the object-glass of 123-ft focal length presented to the 
Royal Society by Hu>gens^ and found that Hadley’s reflector 
" \^^I1 bear such a charge as to make it magnify the object as 
many times as tlie latter with its due cliarge and that it represents 
objects as distinct though not altogether so clear and bright 
Notwithstanding this dilTerence in the brightness of the objects 
we were able i\ith this reflecting telescope to see whatever we have 
hitherto discovered with the Huygenian particiihrly the transits 
of Jupiter’s satellites and their shadows over his disk the black 
list in Saturn’s rmg and the edge of his shadow cast on his ring 
We have also seen with it several times the live satellites of Saturn 
in Mewing of which this telescope had the advintage of tht 
Huygenian at the time when we compared them , for being in | 
summer and the Huygennn telescope being managed without a 
tube the twilight prevented us from seeing in this some of these 
small objects which at the same time we could discern with the 
reflecting telescope ” 

Bradley and Molyneux, having been instructed by Hadley m 
his methods of polishing specula, succeeded in producing some 
telescopes of considerable power, one of which had a focal 
length of 8 ft , and, Mohmeux ha\mg communuated these 
methods to Scarlet and Hearn, two London opticians, the 
manufacture of telescopes as a matter of business was com- 
menced by them (Smith’*: OpUchs, bk 111 ch 1) But it was 
reserved tor James Shoit of Edinburgh to give practical effect 
to Cxregor>’s original idea Born at Edinburgh in 1710 and 
originallv educated for the church Short attracted the atten- 
tion of Maclaunn, professor of mathematics at the univeroit)^, 
who permitted him about 17^2 to mikc use of his rooms in 
the college buildings for experiments in the construction of 
telescopes In Short’s first telescopes the specula were of 
glass, as suggested b) Gregory, but he afterwards used metallic 
specula onl), and succeeded in giving to them true parabolic 
and elliptic figure* Short then adopted telescope-making as 
his profession, w'hich he practised first in Edinburgh and after- 
wards in London All Short’s telescopes were of the Gregorian 
form, and some of them retain even to the present da> their 
original high polish and sharp definition Short died in London 
in 1768, Iiavmg realized a considerable fortune by the exercise 
of his profession 

Achromattc Telescope — The historical sequence of events now 
brmgs us to the discovery of the achromatic telescope The 
first person who succeeded in making achromatic refracting 
telescope* seems to have been Chester Moor Hall, a gentlem in 
of Essex He a’*gued thit the dittcrcnt humours of the human 
eye so refract ra) s of light as to produce an image on the retina 
which is free from colour, and he reasonably argued that it 
might be possible to produce a like result b> combining lenses 
composed of different refracting media ^ After devoting some 
time to the inquiry he found that by combining lenses formed 
of different kinds of glass the effect of the unequal refrangi- 
bihty of light was corrected, and m 17^3 he succeeded m con- 
structing telescopes which exhibited objects free from colour 
One of these instruments of only 20-in focal length had an 
aperture of 2i in Hall was a man of independent means 
and seems to have been careless of fame , at least he took no 
trouble to communicate his invention to the world At a 
trial in Westminster Hall about the patent rights granted to 
John Dollond (Watkin v Dollond),^ Hall was admitted to be 

* The same ari^ument was employed bv Gregory more than fifty 
years previously but had been followed by no practical result Ihe 
lens of the human eye is not achromatic 

* At a meeting of the Royal Astronomical Society held on 9th May 
1886 a legal document signed by Chester Moor Hall was presented 
by R B Prosser of the Patent Office to the society On the same 
occasion A C Ranyard made the following interesting statement 
respecting Hall — 

“ Some years ago very little was known about Moor Hall It 
was known that about seven years after the patent for making 
achromatic object glasses was granted to Dollond his claim to the 
invention was disputed by other instrument makers amongst 
them by a Mr Champness an instrument-maker of Cornhill, who 
began to infnnge the patent, alleging that John Dollond was not 
the real inventor, and that such telescopes had been made twenty- 
five years before the granting of his patent by Mr Moor Hall John 
Dollond, to whom the Copley medal of the Royal Scx:iety had been 


the first inventor of the achromatic telescope , but it was 
ruled by Lord Mansfield that “ it was not the person who locked 
his invention in his scrutoirc that ought to profit for such 
invention, but he who brought it forth for the benefit of 
mankind ” ^ In 1747 Leonhard Euler communicated to the 
Berlin Academy of Sciences a memoir in which he endeavoured 
to prove the possibility of correcting both the chromatic and 
the spherical aberration of an object-glass Like Gregory and 
Hall, he argued that, since the various humours of the human 
eye were so combined as to produce a perfect image, it should 
be possible by suitable combinations of lenses of different 
refracting media to construct a perfect object-glass Adopting 
a hypothetual law of the dispersion of differently coloured 
rays of light, he proved analytically" the possibility of con- 
stnictmg an achromatic object-glass composed of lenses of glass 
and water But all his efforts to produce an actual object- 
glass of this construction were fruitless — a failure which he 
attributed solely to the difficulty of procuring lenses worked 
precisely to the requisite curves {Me^n Acad Berlin, 1753) 
Dollond admitted the accuracy of Euler’s analvsis, hut dis- 
puted his hypothesis on the grounds that it was purely a theo- 
retical assumption, that the theory was opposed to the results 
of Newton’s experiments on the refrangibilitv of light, and that 
It was impossible to determine a physical law from analytical 
reasoning alone (Phil Trans , 1733, p 289) In 1754 Euler 
communicated to the Berlin Academy a further memoir, in 
which, starting from the hvpothesis that light consists of 
vibrations excited la an elastic fluid by luminous bodies, and 
that the difference of colour of light is due to the greater or 
less frequency of these vibrations in a given time, he deduced 
his previous results He did not doubt the accuraev of Newton’s 
experiments quoted bv Dollond, because he asserted that the 
difcrence between the law deduced by Newton and that which 
he assumed would not be rendered sensible b\ such an experi- 
ment Dollond did not replv to this memoir, but soon after- 
ward* he received an abstract of a memoir by Samuel Klingen- 
stiema, the Swedish niaUiemaLic lan and astronomer which led 
him to doubt the accuracy of the results deduced by Newton 
on the dispersion of refracted light Khngenstierna showed 
trom piireh geometrical considerations, fully appreciated by 
Dollond, tftit the results of Newton’s experiments could not 
be brought into harmonv with other universally accepted facts 
of refraction I ike a practical man Dollond at once put his 
doubts to the test of expeiimtnt, confirmed the conclusions of 
Khngenstierna, discovered “a difference far beyond his hopes 
in the refrae tivc qualities of differe^nt kinds of glass with respect 
to their divergency of colours,” and was thus rapidly led to 
the construction of object-glasses in which first the chromatic 
and aftcrwirds the spheiical aberration were corrected (Phtl 

Trans , i7-;8, p 73'5) 

We have thus followed somewdiat minutely the history of 
the gradual process by which Dollond arrived independently 
at his invention of the refracting telescope, because it has been 
asserted that he borrowed the idea from others Montucla, 

given for his invention was then chad and his son brought an 
action for infringing the patent against Champness There is no 
report of the case but the facts are referred to in the reports of 
subse<iuent cases It appears that workmen who had been employed 
b> Mr Moor Hall were examined and proved that tliey had made 
achromatic object-glasses as early as 17^^ Dollond’s patent was 
not set aside though the evidence with regard to the prior mann 
facture was accepted by Lord Mansfield who tried the case as 
having been satisfactorily proved Mr Hall was a benchei of 

the Inner Temple and was alive at the time of the action He was 
a man of some property and is spoken of on his tombstone as an 
excellent lawyer and mathematician He was not a fellow of the 
Royal Society but must certainly have known of the gift of the 
Copley medal to Dolloml It is very curious the conflicting evi- 
dence we have to reconcile, but I think the balance of evidence is 
in favour of there having been a prior invention of achromatic 
object-glasses before the date of Dollond’s patent " {Astron 
Rcfrister Mav i88fi , see also the Observatnrv for same date) 

; * Gentleman* s Magazine, 1790 part 11 p 890 

I * For a good account of this controversy see Dr H Servus, 
Gtschxchie des hernrohrs, p 77 seq (Berlin, 1886) 



TELESCOPE 561 


m his Histotre des Mathemattques (pp 448-449), gives the 
following footnote, communicated to him by Lalande — 

“ Ce fut Chcstermonhall ” (an obvious misprint for Chester Moor 
Hall) “ qui vers 1750, eut 1 Kl6e des lunettes achromatiques 11 
s'adressoit 4 Ayscough,^ qui faisoit travailhr Bass Dollond ayant 
cu besom de Bass pour un verre quc demandoit le due d’Yorck, 
Bass lui ht voir du crown-glass ct du flint ^lass Hall donna une 
lunette a A>scough, qui la montra 4 plusieurs personnes , il en 
tlonna la construction 4 Bird qui n’en tint pas comptc Dollond 
en profita Dans lo jiroc^s qu’il y tut tntre Dollond et Watkin au 
banc du roi, ccla fut prouvd , mais Dollond gagna p^rct <ju’il ctoit 
le premier qui tut fait eonnoitre les lunettes achroniatiqucs ” 

It IS clearly established that Hall was the first inventor of the 
achromatic telescope , but Dollond did not borrow the inven- 
tion from Hall without acknowledgment in the manner sug- 
gested by Lahnde His discovery was beyond question an 
independent one The t\holc history of his researches proves 
how fully he was aware of the conditions necessary for the 
attainment of ac hiomatism in refracting telescopes, and he may 
be well excused if he so long placed implicit reliance on the 
accuracy ol experiments macle by so illustrious a philosopher 
as Newton His writings sufficiently show that but for this 
conhdeni e he would have arrived sooner at a discovery for 
which his mind was fully prepared It is, besides, impossible 
to read Dollond’s memoir (Phi Trans , 1758, p 733) without 
being impressed with the fact that it is a truthful account, 
not only of the successive steps by wh rh he independently 
arrived at his discovery, but also of the logical proce^’ses by 
which these steps were successively suggested to his mind 

The triple object-glass, consisting ot a tombmation of two 
convex lenses of erown glass with a concave flint lens between 
them, was introduced in by Peter, son of Jolm DoUond, 
and many^ excellent telescopes of this kind were made by him 

Ihe limits of this article do not permit a further detailed 
histoiical statement of the various steps by which the powers 
of the telescope were developed Indeed, in its practical form 
the principle of the mslniment has remained unchcuigcd from 
the time of the Dollonds to the present clay , and the histor\ 
of Its development may be summed up as consisting not in 
new optical discoveries but in utdizing nevN appliances for 
fxgunng and polishing, improved material for specula and lenses, 
more refined means of testing, and more perfect and (onvenient 
methods of mounting 

About the \car 1774 William Ilcrsdiel, then a teacher of 
iniisK in Bath, began to o((up\ his leisure hours with the 
construction of specula, and finally devoted himself entirely 
to th(ir construction and use In 1778 he had selected the 
chef-d'oeuvre of some 400 specula which he made for the cele- 
brated instrument ot 7-fl focal length with which his early 
brilliant astronomical discoveries were made In 1783 he com- 
pleted his reflector of in aperture and 20-ft focus, and 

m 1789 his great reflector of 4-lt aperture and 40-ft local 
length Ihc fame of these instruments was rapidly spread b) 
the brilliant discoveries which their maker’s genius and per- 
severance accomplished b\ their aid The reflecting telescope 
became the only available tool of the astronomer when great 
light grasp was requisite, as the difficult) of procuring disks 
of glass (cspec lally of flint glass) of suitable purity and homo- 
geneity limited the dimensions of the achromatic telescope 
It was in vain that the French Academv of Sciences offered 
prizes for y^erfcct disks of optical flint glass Some of the 
best chemists and most enterprising glass-manufacturers exerted 
their utmost efforts without succeeding in producing perfect 
disks of more than 3i in in diameter All the larger disks 
were crossed by striae, or were otherwise deficient in the neces- 
sary homogeneity and purity The subsequent history of the 
development of the art of manufacturing glass disks for telescopic 
objectives will be found in the article Glass § Optical 

Instruments, &c 

We proceed to give an account of the methods and prin- 
ciples of construction of the various kinds of telescopes, and 

1 scough was an optician in Liidgate Hill London 


to describe m detail special typical instruments, which, owing 
to the work accomplished by their aid or the practical advances 
exemplified m their construction, appear most worthy of record 
or study 

Refracting Telescope 

In its simplest form the telescope consists of a convex 
objective capable of forming an image of a distant object and 
of an eye-lens, concave or convex by which the image so formed 
IS magnified When the axis of the e) e-lens coincides with that 
of the object-glass, and the focal point of the eve-lens is coin- 
cident with the principal focus of the objcct-lens, parallel rays 
incident upon the object-glass will emerge from the eye-picce 
as parallel rays 'I hesc, falling m turn on the lens of the human 
eye, are converged by it and form an image on the retina 

Tig I shows the course of the ri\s when the c\c-lpns is convex 
(or positive) fig 2 when the cve-lens is concivc (or negative) 
Ihe former represents Kepler's the latter Lippcrshe5^ s or the 
Gallic m telescope Ihe magnifying power obviously depends on 
the proportion of the focal k igth of the objeet-leiis to that of the 
eye lens, that is 

magnif)ing power = r^^ 

where t is the focal length of the object-kns and e that of the 
cye-lens Also the diameter of the pencil of parallel rays emerging 
from the eye-lens is to the diameter ol the objeet-lens inversely as 
the magnifying power of the 
telescope Hence one of the 
best methods of determining 
the magnifying power of a 
teleseoyxj is to measure the 
diameter of the emergent 
p( ncil of rays, after the 
telescope has been adjusted 
to focus upon a slat aiul to divide the diameter of the object- 
glass hy the diameter ot the emergent pencil If we desire to 
utilize all the jivrallel rays which fall upon an object glass 
it IS necessary that the full pencil of emerging rays should 
enter tlie observei s eye Assuming with Sir \\ ilhain Htrscliel 
that the normal pupil of the e)e distends to onc-lifth of an inch 
in diameter when viewing faint objects ve obtain the rule that 
the minimum magnifying power vvhieh can be etficientlv einploved 
IS five times the eliamcter of the object glass expressed m mches * 
ihe defects of tlie Galilean and 
Kepkr telescopes are due to the 
chromatic and sphencal aberration 
of the simple lenses of which 
they are composed The substi- 
tution of a positive or ncgativ e 
cye-piecc for the simple eonv ex 
or concave eve-lens and of an 
aehiomatic objt ct-glass for the simple object -lens transforms these 
early forms into the modern achromatic telescope Ihc Galilean 
telescope with a concave eye-kns instead of an eye-piece still sur 
V ives as the mode rn opera glass on account of its shorter length 
but the object-glass and cye-lens are acliromatic combinations 

(D Gi) 

Telescope Objectives * — In spite of the improvements m the 
manufacture of optical glass (see Glass) practically the same 
crown and flint glasses as used by John Dollond in 1758 for 
achromatic objectives arc still used for all the largest of the 
modem refracting telescopes 

It has long been known that the spectra 01 white or solar 
light yielded by ordinar) crown and flint glasses are different 
that while two prisms of such glasses may be arranged to gi\ e 
exactly the same angular dispersion between two Fraunhofer 

^ In the case of short-sighted persons the image for very tlistant 
objects (that is for parallel ra> s) is formed in front of the retina , 
therefore to enable such persons to see distinctly the rays emerging 
from the e>e-piecc must be slightly divergent that is they must 
enter the ev^e as if they proceeded from a comparatively near object 
1 or normal eyes the natural adaptation is not to focus for quite 
parallel rays but on objects at a moderate distance and practi- 
cally therefore, most persons do adjust the focus of a telescope, 
for most distinct and e isy vision so that the ra> s emerge from the 
eve-piece very shghtly divergent Abnormalh short-sighted per- 
sons require to push in the eve-lens nearer to the object-glass, and 
long-sighted persons to withdraw it from the adjustment employed 
by those of normal sight It is usual however, m computations 
of the magnifying power of telescopes for the rays emernng from the 
eye-piece when adjusted for distinct v ision to be parallel 

* For the methods of gnnding polishing and testmg lenses, sec 
! Objective 
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lines, such as C and F, >et the flint glass prism will show a 
relative drawing out of the blue end and a crowding together 
of the red end of the spectrum, while the crown prism shows 
an opposite tendency This want of proportion in the dis- 
persion for different regions of the spectrum is called the 
“ irrationalit) of dispersion , and it is as a direct consequence 
of this irrationality, that there exists a secondary spcctium or 
residual colour dispersion, showing itself at the focus of all 
such telescopes, and roughly in proportion to their size These 
glasses, however, still hold the field, although glasses are now 
produced whose irrationalit) of dispersion has been reduced to 
a ver) slight amount The primar> reason for this retention 
IS that nothing approaching the difference m dispersive power 
between ordinary crown glass and ordinary dense flint glass 
(i difference of i to i^) has yet been obtained between any 
pair of the newer glasses Consequently, for a certain focal 
length, much deeper curves must be resorted to if the new 
glasses are to be employed , this means not onlv greater diffi- 
culties in workmanship, but also greater thickness of glass, 
which militates against the chance of obtaining large disks 
quite free from striae and perfect in their state of annealing 
In fact, superfine disks of over 15 in aperture are scarcely 
possible in most of the newer telescope glasses Moreover the 
greater depths of the curves (or “ curvature powers in itself 
neutralize more or less the advantages obtained from the 
reduced irrationality of dispersion When all is taken into 
consideration it is scarcely possible to reduce the secondary 
colour aberration at the focus of such a double object glass 
to less than a fourth part of that pre\ ailing at the focus of a 
double objeetne of the same aperture and focus, but made of 
the ordmary crown and flint glasses 
The only wa} in which the secondary spectrum can be reduced 
still further is by the employment of three Icnsi s of thri t different 
sorts of glass, by which arrangement the secondary spectrum 
has been reduced in the case of the Cooke photo visual ob- 
jective to about I 20th part of the usual amount, if the whole 
region of the visible spectrum is taken into account It is 
possible to construct a triple objective of two positiv^e lenses 
cnclosmg between them one negative lens, the two former being 
made of the same glass For relatively short focal lengths a 
triple construction such as this is almost necessary in order to 
obtain an objective free from aberration of the ^rd order, and 
It might be thought at first that, given the closest attainable 
degree of rationality between the colour dispersions of the two 
glasses employed, which we will call crown and flmt, it would 
i)e impossible to devise another form of tnplc objective, by 
retaining the same flmt glass, but adopting two sorts of crown 
instead of only one, which would have its secondary spectrum 
very much further reduced Yet such is the rather surpn«?ing 
fact But it can be w^ell illustrated in the case of the older 
glasses, as the following case will show 
The figures given arc the partial dispersions for ordinarv 
crown and ordinary extra dense flint glasses, styled in Messrs 
Schott’s catalogue of optical glasses as 0 60 and o 102 re- 
spectively, having refractive indices of i 5179 and i 6489 fur 
the D ray respectively, and - i) (j^i -/a,) ^60 2 and 338 
respectively to mdic ate their dispersive powers (inverted ), - r 
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The A/x from C to F being taken as unity in each case, then 
the A^’s for the other regions of the spectrum are expressed in 
fractions A/i* (C to F) and are given under the asterisks Let it 
be supposed that two positive lenses of equal curvature powers 
are m^e out of these two glasses, then in order to represent 
the combmed dispersion of the two together the two A/**s for 
each spectral region may be added together to form A'/ix as in 
the line below, and then, on again expressing the partial A'/* 


m terms of A'/x (C to F) we get the new figures m the bottom 
row beneath the asterisks We find that we have now got a 
course of dispersion or degree of rationality which very 
closely corresponds to that of an ordinary light flint glass, 
styled o 569 in Schott’s catalogue, and having /x,, i 5738 and 
(Md- i) 0^1 *-/*c) = 4i 4 = the figures of whose course of dis- 
persion are as below — 


I JgJif rhvt o 


CtoF 

1 \' to T> 

1 D to F 

^ F to G 

013S5 1 I uuo 

' <x)5h3 1 615 

1 ooy ^>7 1 713 

1 00831 1 Ouo 1 


Hence it is clear that if the two positive lenses of equal curvature 
power of 060 and 0102 respectively arc combined with a 
negative lens of light flint o 569, then a triple objective, having 
no secondary spectrum (at any rate with respect to the blue 
rays), mav be obtained 

But while an achromatic combination of o 60 and o 102 alone 
will yield an objective whose focal length is only 1 28 times 
the focal length of the negative or extra dense flint lens, the 
triple combination will be found to yield an objective whose 
focal length is 73 times as great as the focal length of the 
negative light flint lens Hence impossibly deep curvatures 
would be required for such a triple objective of any normal 
focal length 1 his case w^cll illustrates the much closer approach 
to strict rationality of dispersion which is obtainable by using 
two different sorts of glass for the two positive lenses, even 
when one of them has a higher dispersive power than the glass 
used for the negative lens 

It IS largely to this principle that the ( ooke photo visual ob- 
lectivt of three knscs (fig 3) owes its high degree of ichroniatism 
This form ol objective has been successfully made up to 12] in 
clear iptrture The front lens is made of baryta light flint glass 
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(o ti43 of Schott’s catalogue) and the back Ions of a crown glass, 
styled o 374 m Schott’s older lists 

The table gives their parti il dispersions for six different regions 
of the spectrum also expressed (in brackets below) as fractional 
parts of the dispeision from C to F 
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Since the curvature powers of the positive knses are equal the 
partial dispersions of the two glasses may be simplv added together 
and we then have — 

543 374] 
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The proportions given on the lower line inoy now be compared 
with the corresponding proportional dispcisions for borosilicatc 
flint glass 0658 closely resembling the type o 164 of Schott's list 
viz — 

[”658(^^^=1546) V=r5nT] 
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A slight mcreaie m the relative power of the first lens of o ^43 
would bring about a still closer correspondence m the rationality, 
but with the curves required to produce an object-glass of this 
type of 6 m aperture and 108 in focal length a discrepancy of 
I unit in the 3rd decimal place in the above proportional figures 
would cause a linear error m the focus for that colour of only about 
025 in , so that the largest deviation implied by the tables would 
be a focus for the extreme violet H ray about 037 longer than the 
normal It will be seen, then, that the visual and photographic 
foci are now merged in one, and the image is practically as achromatic 
as that yielded by a reflector 

Other types of triple object-glasses with reduced secondary 
spectra have recently been introduced The extension of the 
image away from the axis or size of field available for covering a 
photographic plate with fair definition is a function m the first 
place of the ratio between focal length and aperture, the longer 
locus having the greater relative or angular covering power and in 
the second a function of the curvatures of the lenses, in tlie sense 
that the objective must be free from coma at the foci of oblique 
pencils or must fulfil the sme condition (sec Abfrration) 

hye-piece^ — The eye-pieces or oculars through which, in case 
of Visual observations, the primary images formed by the ob- 
jective arc viewed, are of quite 
secondary importance as re- 
gards definition in the central 
portion of the field of view If 
an eyc-piecc blurs the definition 
in any degree m the centre of 
the field it must be very badly 
figured indeed, but the defini- 
tion towards the edge of the 
field, say at 20® away from 
the centre of the apparent 
field of view, depends very in- 
timately upon the construction 
of the eye-picce It must be so desired as to give as flat 
an image as is possible consistently with freedom from 
astigmatism of oblique pencils The mere size of the apparent 
field of view depends upon obtaining the oblique pencils of light 
emerging from it to cross the axis at the greatest possible angle, 
and to this end the presence of a field-lens is indispensable, 
which IS separated from 
the eyc-kns by a con- 
siderable interval 

The earlier arrange 
merit of t\so lenses of 
the I Tuy genian eye-ptece 
(bt.e Miruoscopi ) having 
foci V ith ratio of 3 to i 
gives a fairly large flat 
field of view approxim- 
ately free from distortion 
of t ingenli il lines and 
from coma while the 
Mittenzwcy variety of it 
(fig 4) in which the 
field-lens is changed into a meniscus having radii in about the 
ratio of + 1 to - 9 gives still better results, but still not quite 
bo good as the results obtained by using the combination of 
two eonvexo-plcinc lenses of the focal r.atio 2 to i 

In the Ramsden eye- 
piece (see Microscope) the 
focal lengths of the two 
piano - convex lenses are 
equal, and their convexities 
are turned towards one 
another The field-lens is 
thus m the principal focal 
plane of the eye-lens, if 
tlie separation be equal to 
K/i+Ze) is such a 

practical drawback that the 
separation is generally ^ths 
or ^ths of the theoretical 
]<IG 6 and then the primary 

image viewed by the eye- 
piece may be rather outside the field-lens, which is a great practical 
advantage especially when a reticule has to be mounted m the 
primary focal plane, although the e<ige of the field is not quite 
achromatic under these conditions 

Kellner Lye-ptece — In order to secure the advantage of the 
principal focal plane of the e>e-piece being well outside of the 
neld-lens and at the same time to obtain a large flat field of 
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view with oblique achromatism and freedom from coma and 
distortion, there is no better construction than the modified 
Kellner eye-piece (fig 5) such as is gcierilly used for prismatic 
binoculars It consists of a plano-convex field-lens of crown glass 
and an approximately acliromatic cye-lens, some distance behind it 
consisting of an equi-convex crown lens cemented to 1 concavo- 
plane flint lens the latter being next to the c> e 

There arc also other eye pieces having the field-lens double or 
achromatic as well as the eye lens 

In cases where it is important to get the maximum quantity of 
light into the eye the field-lens is discarded and an achromatic 
eye-lens alone employed This yields a very much smaller field 
of view, but it lb very valuable for viewing feeble telescopic objects 
and very delicate planetary or lunar details /ciss and Steinhcirs 
monocentric eye-picces and the Cooke single achromatic eye-piece 
(hg 6) are examples of this class of oculars (H D T ) 


Reflecting Telescope 

The following are the various forms of reflecting telescopes — 

1 he Gregorian telescope is represented in fig 7 A A and B B 
are concave mirrors having a common axis and their concavities 
facing each other The focus of A for parallel ravs is 
at F that of B for parallel rays at / — between B and F 
Parallf I rays f dlmg on A A converge at F where an image ^ 
is formed , the rays are then reflected from B and converge at P, 
where a second and more enlarged im ige is formed Gregory himself 



showed that, if the large mirror \\ere a segment of a paraboloid of 
revolution whose focus is F, and the small mirror an ellipsoid 
of revolution whose foci are F and P respectively, the resulting 
image Will be plane and undistorted Ihe image formed at P is 
viewed through the eye-piccc at E, which may be of the Huygeman 
or Ramsden typo Ihe focal adjustment is accomplished by the 
screw S, w hich acts on a slide carrying an arm to which the mirror 
B is attached The practical difficulty of constnictmg Gregonan 
telescopes of good defining quality is very considerable because if 
spherical minors are employed their aberrations tend to increase 
each other, and it is extremely difficult to give a true elliptic figure 
to the necessarily deep concavity of the small speculum Short 
appears to have systematically conquered this difliculty and his 
Gregorian telescopes attained great celebnty The use of the 
Gregorian form is however, practically abandoned in the present 
day The magnifymg power of the telescope where F 

and / aie respectively the focal lengths of the large and the small 
mirror, e the focal length of the eyc-piece and x the distance between 
the principal foci of the two mirrors ( = F/ in the diagram) when 
the instrument is in adjustment for viewing distant objects The 
images are erect 

ihe Cassegrain telescope differs from the Gregorian only in the 
substitution of a convex hyperboloidal mirror for a concave eUip- 
soidal mirror as the small speculum This form has two _ 
distinct advantages ( i ) if spherical mirrors are employed 
their abc nations have a tendency to correct each other , grntn 
(2) the instrument is shorter than the Gregonan, caetens paribus, 
by twice tlie focal length of the small mirror Fewer telescopes 
have been made of tins than perhaps of any other form of reflector , 
but m comparatively recent years the Cassegrain has acquired 
importance from the fact of its adoption for the great Melbourne 
telescope and from ita employment m the 60-m reflector of the 
Mount Wilson Solar Observatory (see below) For spectroscopic 
purposes the Cassegram form has peculiar advantages because in 
const quence of the less rapid convergence of the ra> s after reflection 
from the convex h5q)erboloidal mirror, the equivalent focus can 
be made very great m comparison with the length of the tube 
Ihis permits the employment of a spectroscope furnished with a 
collimator of long focus The magmdymg power is computed by 
the same formula as in the case of the Gregonan telescope 

The Newtonian telescope is represented in Fig 8 A A is a con- 
cave mirror whose axis ts a a Parallel rays falling on A A converge 
on the plane mirror B B and are thence reflected at 
nght angles to the axis, forming an image m the focus of 
the eye-piece E The surface of the large mirror should 
be a paraboloid of revolution that of the small mirror a true optical 
plane The magnifymg power is = fje This form is employed m the 
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construction of most modern rellcctmg telescopes A glass prism of 
total reflection is sometimes substituted for the plane mirror 



Ihe Herschclian or front /icw reflector is represented in fig 9 
A A IS a concave pa-ibolic nitiror, whose axis u c is inclined to the 
axis of the tube a b so that the imago of an object m thf focus of 
the mmror may be viewed by an eye-piecc at E the angle b a c being 
equal to the angk c a This form was idoptcd l>> the 
scbltlan Hcrschcl to avoid the loss of light Irorn reflection in 

the small mirror of the Newtonian telescope Ihe front 
view telescope however, has liirdlv been at all employed except 
by the Hcrschcls But at the same time none but the Herschels 
have swept the whole sky for the discovery of faint nebulae and 



probibl) no other astroiK'iners have worked for so many hours on 
end foi so m.iii) nights as tliey did, and they emphasize the easy 
position of the observer in using this form of instrument 

Consirmtion of Specula 

The composition of metallic spv cula in the present day differs 
very little from that used b} Sir Isaac Newton Many different 
alloys hue been suggested, some including silver, nickel, zinc or 
arsenic but that which his prictieally been found best is an alloy 
of four equivalents of copper to one of tir, or the following pro- 
portions b^ weight copper 2!;2 tin 1178 Such speculum metal 
IS exceedingly hard and brittle tak-^s a tine white polish and when 
protected Irom damp has little liability” to tarnish The process of 
casting anti annealing in the case of the specub of the great 
Melbourne telescope was admirabh described by Dr Robinson in 
Phtl Trans iSOg i i;q p nt; Shaping, polishing and figuring 
of specula are accomplished by methods and tools v(r\ similar 
to those employed m the construction of lenses The reflecting 
surface is first ground to a spherical form, the parabolic hgurc being 
given in the final process b\ regulating the size of the pitch squares 
and the stroke of the polishing machine 

Soon after Liebig’s discovery of ^ process for depositing a film 
of pure metallic silver upon ghss from a salt of silver in solution 
Steinheil {Gaz Umv d' Augsburg, 24th March 1856) and later, in 
ilependently Eoucaiilt (Comptis Ro dxis vol xliv , February i8<;7j, 
proposed to employ glass for the specula of telescopes the reflect- 
ing surface of the glass speculum to be covcreel with silver by 
Liebigs process Those sil\cr-on ^lass specula are now the nvals 
of the achromatic telescope and it is not probable that many tele- 
scopes with metal specula will be made in the future The best 
specjlum metal and the greatest care are no guarantee of freedom 
from tarnish and if sucli *1 mirror is much exposed as it must 
be in the hands of an active observer frequent rcpolishing will 
probablv be ncces ary This involves rcfigurmg which is the most 
delicate and costly j^rocess of all Every time, therefore, that a 
speculum is repohshed the future quality of the instrument is at 
stake , its Uk al length w ill probably be altered and thus the value 
of the constants of tlie micrometer also have to be redetermined 
Partly for these reasems the reflecting tclcscoj-ie with metallic mirror 
has never been a favourite with the professional astronomer and 
has found little employment out of England ^ In England, in the 
hands of the Herschels Rosse I asscll and De la Rue it has done 


1 There is a noteworthy exception in the case of the 1 8-in speculum- 
metal mirror employed by Sir William Huggins at fiilse Hill with 
which a larj^e part of his remarkable and import int senes of astro- 
spectroscopic results have been obtained So far as we know this 
mirror has never been repohshed since its first installation m 1 870 
and still retains its admirable surface One of Short's mirrors 
made about 1760 or 1770 of 6-m ajierture now m the possession 
of Sir William Huggins, has surfaces which still retain their original 
perfection although they have never been repohshed 


splendid service, but in all these cases the astronomer and the 
instrument-maker were one The silver-on-glass mirror has the 
enormous advantage that it can be resilvered with little trouble, 
at small expense and without danger of changing the figure 
Glass IS lighter, stifle r, less costly ind easier to work than speculum 
metal Silvered mirrors have also some advantage in hght grasp 
over those of speculum metai though apertuie for aperture the 
former are inferior to the modern object-glass C onijiansons of 
hght grasp denved from small fresh carefully silvered surfaces 
are sometimes given which lead to illusory results and from such 
expel iments Foucault cliimed sujiLnonty for the suvered speculum 
over the object-glass But Sir David Gill found from experience 
and careful comparison that a siiveied mirror of 12-in apertuie, 
mounted as a Newtonian telescope (with a silvtred plane for the 
small mirror) when the surfaces are in fair average conditio i is 
equal in hgnt grasp lO a hrst-iate refractor of 10 in aperture or 
area for area as 2 ^ This ratio will become more equal for larger 

sizes on account of the additional thickness of larger object-glasses 
and the consequent additional absorption ol light in transmission 

Mounting of Telescopes 

The pioper mounting of a telescope is hardly of less import- 
ance than its optical ptifection Freedom from tumor, case 
and delicacy of movement and facility of diiccting the instrument 
to any desired object m tht heivtns arc the primary qualifua- 
tions Where accurate differential observations or photographs 
involvmg other than instantaneous exposures have to be made, 
the additional condition is required tint the optical axis of the 
telescope shall accurately and automatically follow the object 
under observation in spite of the apparent diurnal motion of 
the heavens, or in some cases even of the apparent motion 
of the object relative to neighbouring fixed stars 

Our limits forbid a historical account of the earlier endeavours 
to fulfil these ends by means of motions in altitude .ind azimuth, 
nor can we do more than refer to mountings su( h as those cm- 
plo>ed by the Herschels or those designed by Lord Rosse to over- 
come the engineering difficulties of mounting his huge telcsi ope 
of 6 ft aperture Both are abundantly illustrated in most 
popular works on astronomy, and it seems sufficient to refer 
the reader to the original descriptions ^ 

We pass, therefore, diicctly to the equatorial telescope, the. 
mstrumtnt par excellence of the modern extra-mendian 
astronomer Ihe article Transit Circle describes one form 
of mounting m which the tdcscope is simply a refined sub- 
stitute '^for the sights or pinults of the old astronomers The 
presint article contains a description of the mounting of the 
various forms of the so-callcd zenith telescope In its simplest 
form the mounting of an ccjuatorial telescope consists of an axis 
parallel to the earth’s axis, called “ the polar axis ” , a second 
axis at right angles to the polar axis called “the diclinition 
axis ” , and the teleseopc tube fixed at right angles to the 
declination axis 

In 1 ig 10 \ \ IS the* polar axis the telescope is 'ittached to the 
tnd of tlic declination axis, the latter rotate^ in bcaiings whicli 
an alluhtd to th( piolar axis and concealed by the telescope it«.e)f 
The teVseopf is rountei poised by a weight attached to the opposite 
end of the dfclimtion axis Th< lower pivot of the pol\r ixis rests 
in 1 cup- be iring it C the upper bearing upon a strong nutal casting 
M M attached to a stone 
pier S \ vertical plane 
passing th'‘ough A A is 
then fore in the meri- 
dian and the polar aAis 
IS incline d to the horizon 
at an angle equal to that 
of the latitude of the 

place of observation 
Thus when the dc- 
clmation axis is hori- 
zontal the telescope 
moves in the plane of 
the meridian by rota- Fic 10 — Equatorial ielescopi i^nglish 
tion on the declination form 

axis only Now if a 

graduated circle B B is attached to the declination axis together witli 
the necessary verniers or microscopes V V for reading it (see I ransit 
CiRCT V) so arranged that when the telescope is turned on the dechna 
tion axis till its optic il ixis is parallel to A A the vernier reads o^and 
when at right angles to \ A 90° then we can employ the readings of 

* Hcrschel, Phtl I tans , 1795, 85, p 347, Rosse, Phil Trans, 
1840, p 503 , 1861 p 681 
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thw circle to measure the polar distance of any star seen in the tele- 
scope, and these readmes will also be true (apart from the effects of 
atmosphenc refraction) if we rotate the instrument through any angle 
on the axis A A Thus one important attnbute of an equatonally 
mounted telescojie that if it is directed to any fixed star it will 
follow the diurnal motion of that star from rising to setting by 
rotation of the polar axis only If we now attach to the polar axis 
a graduated circle D D called the “ hour circle ” of which the 
microscope or vernier R reads o^ when the decimation axis is 
horizontal, we can obviously read off the hour angle from the meri- 
dian of any star to which the telescope may be directed at the 
instant of observation If the local sidereal time of the observation 
IS known, the right ascension of the star becomes known by adding 
the observed hour angle to the sidereal time if the star is west of 
the merulian or subtracting it if cast of the meridian Since the 
transit circle is preferable to the equatorial for such observations 
wherein great accuracy is required the declination and liour circles 
of an equatoual are employed not for the determination of the right 
ascensions and declinations of celestial objects, but for directing 
the telescope with ease and certainty to any object situated in an 
approximately known position, and which ma> or may not be 
visible to the naked eye or to define aj^proximately the position 
of an unknown object further, by causing the hour curcle, and 
with it the polar axis to rotate by clockwork or some equivalent 
mechanical contrivance, at the same angular velocity as the earth 
on its axis but m the opposite direction the telescope will apart 
from the effects of refraction, automatically follow a star from 
rising to setting 

Types of Lquatortals — Equatorial mountings may be divided into 
SIX types (A) The pivots or bearings of the polar axis arc placed 
at its ^xfrcmltles The declination axis rests on bearings attached 
to opposite sides of the polar axis The telescope is attiched to 
one end of the dechnition axis and counterpoised by a weight at 
the other end, as m fig 10 (B) The polar axis is supported as in 

tyj)L A , the telescope is placed between the bearings of the declina- 
tion axis and is mounted symiw trically w ith respect to the polar axis 
no conntei poise is therefore requisite (C) The decimation axis 
IS mounted on the prolong \tion of the upper oivot of the polar axis 
the tclcbtopc IS placed at one end of the tlechnation axis and countcr- 
poist-d by a weight at the other end (D) I he declination ixis 
is rnounttfl on a foiked piece or other similar contrivance attached 
to a piolongition of the upper pivot of tlie polar axis the tele- 
scope IS mounted between the pivots of the cieclination axis (}.) 
The eyc-]ULce of the telescope is placed m the pivot of the polar 
axis a portion or the whole of the axis of the tilescopt tube co 
jncidi s with the pol ir axis (F) The telrsce)pe is lixed and the riys 
are reflected along its axis from an external mirror 01 mirrois 
Mountings of types A <ind B — that is with a long polar i\is sup 
poited at botfi ends — arc often called the “ English mounting ” and 
type r in w hu h the dcclin ition axis is placed on the c ^tension of 
the upjier pivot of tlie polar axis is cilled the “ German mounting " 
from the first employment of t>pc ( by Fraunhofer A dtsciiptiou 
{)f some of the best examples of each type will illustrate their relative 
advantages or pccuhantics 

2ype — big 10 may be taken as a practical example of the 

enrher equatorials as maile by Troughton m England and afterwards 



Ficr II — Melbourne Reflector 


by Gam bey for various Continental 
oDservilones In the Phi Trans 
for 1824 (part 3 pp 1-412) will be 
found a description b\ Sir John 
Herschcl and Sir James South of 
the equatori il telescope which they 
employ ed in tlieir measurements of 
double stars The polar axis was 
similar m shape to that of fig 10 
^nd was composed of sheets of 
tinned iron In Smyth's celebrated 
Bedford ttlcscope the polar axis was 
of mahogany Probably the best 
example of this type of mounting 
applied to a refrsCctor is that made 
by the elder Cooke of York for Flet- 
cher of Tambank , the polar axis is 


of cast iron and the mounting very satisfactory and convenient, but 
unfortunately no detailed description has been published In recent 
years no noteworthy refractors have been mounted on 
OrcMt ^ type A has been chosen by Grubb for the 

great Melbourne reflector, of 48 m aperture, with marked 
bourae ingenuity of adaptation to the peculiar requirements 
t escape jj shows the whole instrument on 

i small scale with the telescope directed to the jiole, and the hour 
circle set 6^ from the meridian 


Type B — ^The most important examples of type B are Airy's 
equatorial at Greenwich (originally made to carry a telescope of 
1 3-111 aperture, but now fitted with a telescope by Giubb of 28-m 
aperture), and the photographic eijuatorials of 13-in aperture 
employed at Pans and other French observatories of which the 
object glasses were made by the brothers Henry and the mountings 
by Gautu r of Pans 

These instruments have done admirable work in connexion with 


the great international undertaking, the Carte du Ctei The genera] 
construction will be understood from fig 12 The double polai 
axis IS composed of hollow metal beams of triangular section Ihe 
hour circle has two toothed circles cut upon it one acted upon by 
a worm screw mounted on the pier and driven by clockwork the 
other by a second worm screw attached to the polar axis, which 
can be turned by a handle in the observer’s hancf and thus a slow 
movement can be given to the ttlescopc in right ascension inde 



hi( I- — Pans Observatory Instrument 


\ft« r in illustration in / n \a(ure hy permission of M isson tt ( le 

pcndently of the clock Slow motion in decimation can be com 
municatcd by a screw acting on a long arm, which latter can b 
clamped at pleasure to the polar ax s An oblong metallic boi 
fitted with pivots whose bearings are attached to the tnangula 
beams, forms the tube for two parallel telescopes , these an 
separated throughout their length by i metallic diaphragm Thi 
chromatic aoerration of the object-glass of one of these telescope 
IS corrected for photographic rays and the image fonned by it 1 
received on a highly sensitive photographic plate The othe 
telescope is correcteil for visual rays and its image is formed on th« 
plane of the spider-hnes of a filar micromtter The peculiar fom 
of the tube is eminently suited for ngid preservation of the relativ 
parallelism of the axts of the two telescopes so that if the imag 
of a certain selected star is retained on the intersection of two wire 
of the micrometer, by means of the driving clock aided by smal 
corrections given by the observer m nght ascension and declinatioi 
(requind on account of irrcgulanty m the clock movement erro 
in astronomical adjustment of the polar axis or changts in the star’ 
apparent place produced by refraction) the image of a star wil 
continue on the same spot of the photographic film during the wholi 
time of exposure In these telescopes the photographic object 
gliss has an aperture of 13m and the visual object-glass of 10 in 
Both telescopes have the same focal length, viz 11 2<; ft , so that 
in the image produced i mm is=i' of arc An excellent mounting 
of type B made by T Cooke & Sons of York has been employee 
by franklin Adams for making his maps of the sky 

Type C — Many more telescopes have been made of type C thar 
of any other and this form of mounting is still most generally 
employeil for the mounting of modern refractors Fraunhofer’i 
chef-d'oeuvr , the great Dorpat refractor, made for Otto Struvi 
about 1820 had a mounting of this tyj>e and was the first equatona 
of any importance to be provided w ith clockwork The instrument 
shown 111 fig 13 is described in detail by Struve {Deschretbung de 
attf der Sternwarte z\i Dorpat bepndhehen grossen Refractors vot 
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Fraunhofer, Dorpat, 1825), and was an enormous advance upon all 
previous telescopes for mieiometnc research In the hands of 
Struve results were obtained by it which m combined quality and 
quantity had never before been reached Its success was such 
that the type of Fraunhoter’s telescope became stereotyped for 
many years not only by Praunhofer’s successors but throughout 
Germany When, twelve years atterwards, 
btruve ordered the i s m refractor for the 
new observ itory at Pulkovo, the only 
important change made by Fraunhofer s 
successors was at Struve’s suggestion 
the substitution of a stone pier lor the 
wooden stantl in the original instru- 
ment 

Both the Dorpat and the Pulkovo 
refractors are detective in iigidity , 
especially in right ascension The 
decimation circle is most incon- 
venient of access and slow 
motion in declination can only 
be effected \ hen the instru- 
ment lb clamped bv a long 
and inconvenient handle , 
so that practically, 
clamping in dtclmation 
was not employed The 
slow motion in nght 
ascension is defec- 
tive, being accom- 
phbhed m the 
Dorpat refractor 
bv changing the 
rat( of the 
clock, and m 
the Pulkovo 



Fig 13 — Dorpat Refractor 


refractor by a handle which when used affects very injuriously the 
rate of the clock for the time being Stiuvc’s skill as an observer 
was such tliat he used to complete the bisection on the fixed wire 
of the micrometer by a pressure of the fngtr on the side of the 
tube — a methcKl of proved efficiency in sucli hands but plainlv 
indicative of the want of ngidity in the instrument and of the 
imperfection o£ the slow motions (see MiCROMiiXtu) 

The dnvmg circle is also much too small, so that a very slight 
mechanical freedom of the screw in the teeth involves a large angular 
freedom of the telescope in right ascension, while its position at 
the lower end of a too w^eak polar axis tends to create instibility 
from torsion of that axis Strange to say, the wooden tube long 
retained its place in German telescope-mountings 

About 1840 a great advance was made by the Repsolds of Hamburg 
in the equatorial mounting of the Oxford heliometer Th'* driving 
circle was greatly increased in diameter and placed at the upper 
end of the polar axis, and both the polar and declination axes were 
made much stronger in proportion to the mass of the instrument 
they were designed to carrv (A figure of the instrument is given 
in the Oxford Observations for 1850 ) About 18^0 Thomas Cooke 
of York began his career as a maker of equatorial telescopes The 
largest example of his work is the refractor of 24-in aperture 
originally made for the private observatory of Robert Stirling 
Newall at Gateshead Northumberland, and afterwards presented by 
him to the University Observatory, Cambridge Cooke’s mount- 
ing is admirable for its symmetry and simplicity of design, its just 
apportioning of strength and a general suitability of means to ends 
It is not a little curious that the obvious improvement of trans- 


ft rnng the ek cliiiation axis as well as the decUnation-clamp to the 
telescope end of the declination ixis was so long delayed , we can 
explain the delay only by the desire to retain the declination circle 
as a part of the counterpoise We believe the hist important 
equatonals m which the declination was read from the eye-end 
were the 15-m by Grubb and the 6-in by Cooke made for the 
observatory of Lord Crawford (Lord Lmdsay) at Dun Echt, 
Aberdeenshire about 1873 The plan is now universally adopted 
Telescopes of such dimensions can be conveniently directed to any 
object by the circles without the observer being under the necessity 
to climb a special ladder But when much larger instruments are 
required the hour circle becomes inaccessible from the floor, and 
means have to be devised for reading both circles from the eye- 
end Tins was fust accomplished by Grubb in the 
great refi actor of 27-m aperture which he con- 
structed for the Vienna observatory, represented 
in section in fig 14 The observer’s eye is 
applied to the small telescope E which (by 
means of prisms numbered 1234) views 
the vernier attached to the cross-head 
simultaneously with the hour circle at- 
tachetl to the upper end of the polar 
axis Light to illuminate the vernier 
and circle is thrown from the lamp 
L upon prism 4 by the prisms 
and 5 Prism i is in the axis 
of the declination circle and 
always reflects ravs along 
that axis whatever the 
position of the tek scope 
may be, whilst the 
prisms 2 3 4 5 ar ■ 

6 are attached to 
the cross - head 
and thercfoie 



Fig 14 — Gnibb's 27-m Refractor (Vienna) 

preserve their lelativc positions to each other Through the eye- 
piece of the beat ^ telescope E' another hour circle attached 
to the lower end of the polar axis can be seen , thus in 
assistant is able to direct the telescope by a handle at II to 
any desired hour angle A slight rotatory motion ol the tele 
scope E on its axis enables tae vernier of the decimation ciiele 
to be read through prism i The leading features of this fine 
instrument rcprcsmt those of all Guibb’s large telescopes The 
mode of lelitvmg the friction of tin (ktlmation axis is similar to 
tint employed in the Melbourne telescope and m the account of 
the Vienna telescope published by Grubb The end friction of the 
polar axis is relieved by a ring of conical rollers shown in section 
beside the pnncipal figure 

From this yomt we must condense farther descnption into 
critical remarks on a few typical modern instruments 

(i) Jclescopes of Modtralt Sue for Micrometric Research Onlv — 
Fig 15 shows the mounting of the 8-in refractor, of 9-ft foial 
length at the private obsci vatory of Dr Tngelmann Leipzig Tht 
object-glass is by Messrs Clark of ( ambrid^e Mass , the mounting 
by the Repsolds of Hamburg The dtclmation circle ^ 

reads from the eye-end, and four handks for clamping 
and slow motion in nght ascension and declination are 
situated near the observer’s hands The tube is of sheet 
steel light stiff and free from tremor The eye-end 
carries the micrometer with an illuminating apparatus similar to 
that described under Micrometer The lamp near the eye-end 
illuminates the field or the wires at pleasure, as well as the position 
circle of the micrometer and the decimation circle , a separate 
lamp illuminates the hour circle An excellent feature is the short 
distince between the eye-piece and the declination axis, so that 


* In the bent telescope refracting pnsms arc employed at the 
corners to change the direction of the rays 
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the observer has to follow the eye-end in a comparatively small 
Circle another good point is the flattening of the cast-iron centre- 
piece of the tube so that the flange of the declination axis 
IS attached as near to the axis of the telescope tube as 
13 consistent with free passage of the cone of rays from 
the object ^lass Ihe substuution of small incandes- 
cent electric lamps is an improvement now uni- 
versally adopted 

(2) Telescopes for General Purposes — ^The modern 
equatonal should, for general purposes be capable 
of carrying spectroscopes of considerable weight, 
so that the proportional strength of the axes 
and the rigidity of the instrument have to 
be considerably increased Ihe original 
mounting of the Washington refractor 
of 26-111 aperture and 32j-ft focal 
length (described in Washington 
Observations 1874, App i) was 
in these respects very defective, 
the polar and declina- 
tion axes being only 
7 m in diameter 

1 he great Pulkovo 
refractor (fig 16) 
erected in 1885 is of 
30-in apertuie and 415- 
ft focal length 1 he object-glass 
IS by Clark the mounting by the 
Repsolds The tube is cyhndri- 
cal, of nveted steel plate gradu- 
ated in thickness from the centre 
to its extremities and bolted bv 
very powerful flanges to a strong 
short cast-iron central tube in 
which as in Dr Engcimann's 
telescope (fig 1 5 ), the attachment 
to the flange of the declination 
axis IS placed as close as it can 
be to the axis of the tube without 
Intel fermg with rays converging 
from the object-glass to any point 
in the fiekl of view A new 
feature m this instrument is the 
platform at the lo ver end of tht 
j)ol \r axis wliere an assistant can 
view the hour circle by one eye- 
piece and the declination circle 
by mother (looking up the per- 
forated polar axis) and where he can also set the telescope to 
any hour angle by one wheel or to any decimation by a second 
with the greatest ease ihe observer at the eye -end can also read 
off the hour ind dt-dination circles and communicate 
quick or slow mr)lions to the telescope both in right 
p ascension and declination by conveniently 

refracroi* b uidles The eye end presents ui 

appearance too complicated to be figured 
here , it has a micrometer and its illumination 
for the position circle a micrometer head and 
a bright or dork held, clamps in right 
ascension and declination and quick and 
slow motion in the same, a finder micro- 
scojies for reading the hour and declination 
circles, an illuminated dial showing 
sidereal time and dnven by an electric 
current fiom the sidereal clock and 
counter weiglits which can be re- 
moved when a spectroscope or other 
heavy appliance is added All 
these although making up an 
apparently complicated ap- 
paratus are conveniently 



Fir* — Dr Engclmann’s 
8 -in Refractor 



Fig 16 — Pulkovo Refractor 
arranged, and are all necessary for the quirk and easy working 


of so large an instrument We have the authority of Otto 
Struve for stating that m practice they ire all that can be 
tlesired llun is m this instrument a remarkably elegant metliod 
of relieving the friction of the polar axis Let \ \ (fig 17) be l 
section of the jiolar axis , it is then easy to adjust the weight I' 

I attached to its lower end so that tlie centre of gravity X of the whole 
moving parts of the instrument shall be in the vertical (\' V) of 
line passing tlirough the apex of the hollowed flange p q 0.1 q, wlmb 
flange forms part of the polar axis If now a wheel W is forcul 
up against q with a pressure equal to the weight of the moving part 
of the instrument, the whole weight of the moving part would rest 
upon W in unstable equilibrium , or if a pressure R, less than W 
IS employed we have the end friction on the lower bearing removed 
to an extent = R sin 0, and the friction on the beanngs of the upjxi 
pivot removed to the extent of F cos <f ), — where <f> la the latitude 
of the place The wheel W is therefore mounted on a guided roel 
which IS forced upwards by suitable levers and weights and this 
relief of pressure is precisely proportional to the pressure on the 
respective beanngs Ihe Repsolds find it unnecessary to relieve 
the fnction of the decimation axis 

In such large telescopes it becomes a matter of the first import- 
ance to provide means of convenient access to the eye-end of the 
instrument This the Repsolds have done in the Pulkovo telescope 
by means of two platforms as shown m fig 16 These platforms 
are capable of easy motion so that the astronomer ma> be con- 
veniently situated for observing an object at any azimuth or altituile 
to which the tcle'^copc may be directed For the great refractor 
more recently erected at Potsdam, Messrs Repsold arranged a 1 irgc 
platform mounted on a framework which is moved in azimuth by 
the dome, so that the observer on the platform is always opposite 
the dome-opening This framework is provided with guides on 
which the platform whilst preserving its honzontality is y 
raised and lowered nearly in an arc of a circle of which [ 

the point of intersection of the polar and declination 
axes IS the centre The rotation of the dome, and 
witli it the platform-framework is accomplished 
by means of electric motors, as also is the 
raising and lowering of the platform on its 
framework Tht current is supplied by 
accumulators an 1 the switch-board is 
attached to the pi ilform m a position 
convenient for use by the astronomer 
or his assistant 

In the onginal design sup- 
plied for the 3r)-in telescope 
of the Lick Observatory at 
Mount Hamilton C ali- 

fornia Grubb suggested 
that the whole floor 70 
ft m di imetcr should 
be raised and lowered 
by w ater power under 
control of the ob- 
server b> means 
electric keys which act on SLcondary mechanism that in turn works 
the valves and reversing gear of the water engines Other water 
engines similarl) connccttii with keys at the observer’s h'luls, 
rotate the dome and perform the quick motions in right ascension 
md declination ( \n illustration showing these arrangements 
appeared in The Ln^inecr of July 9, 1886 ) Grubb’s suggestion of 
the “ rising floor * w as adopted although his onginal plans for the 
mounting were not earned out the construction of the mounting 
dome, floor, Ac , having been entrusted to Mtbsrs Warner A Swasev 
of Cleveland Ohio, USA It has been contended that it is un- 
desirable to move so great a mass as a floor when a platform alone 
is required to cairy the observer But a floor however ht n \ 
suspended by three mtc ropes and properly balanced over largt 
well-mounted pulleys, requires an amount of energy to work it 
which docs not exceed thit recjuired to operate a platform cl 
moderate dimensions and there is a freedom a safety and a facihtv 
of working wath a complete floor which no partial platform can give 
\ floor can be most satisfactonly operated by hydraulic means a 
platform cannot be so well worked in this way The best flooi 
mounting wc know of is that designed by O Chadwick for the \ ic 
tona Telescope of the Cape Observatory An account of it will be 
found m the History and Desert piion of the Cape Observatory This floor 
can be raised at the rate of i ft per second or as slowly as the ob 
server desires — whilst m all the large platforms we have seen (Pots 
dam and Pans), the rate of shift is tedious and time-consuming 

The 1 irgest refracting telescope in active use is the \ erkes tele 
scope wath an object-glass of 40-in diameter b\ \lvan Clark A Son 
of Cambndge, U S \ and wath a mounting dome and nsing flooi 
by Warner A Swasey of Cleveland Ohio USA The reader wil 
gather a good general idea of the design from fig 16 The eye end 
IS shown on the plate, fig 25 

Ihe chief defect in equatorial mountings of type C is that 11 
general they are not capable of continued observing much pisi 
the meridian without reversal this is an unquestionable draw 
back when long exposures near the meridian arc required Bv tht 
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use of an overhangmfj; polar axis the difficulty can be overcome , 
it has been succtssfully xdopted by Repsolds for then astrographic 
equatorials of 13-in aperture and ii 25-ft focus, and on a much 
smaller scale by Warner & Swasey for the Bruce telescope of lo-in 
aperture and t;o-in focus, made for the Yerkes Observatory The 
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latter 13 shown in fig 19 Stability m this method of mounting 
can only be secured by excessive weight and rigidity in the support 
of the overhanging axis In the case of the Victoria telescope 
(24-in aperture and 22^-ft focus) mounted at the Cape of Good 
Hope on this pi in, it has been found necessary to add supporting 
stays where great rigidity is required, and thus to saenhee continuous 
circum-meridian motion for stars between the zenith and the 
elevated pole 

jype T) — The first important equatonal of type D was the 4 ft 
reflecting telescope of Lasst 11 {Mem R A S , xxxvi 1-4) and 
later Lord Rossers 36-in reflecting telescope at Birr Castle {Phi 
Tran% , clxxi and A Common's ^6-in reflecting telescope 

mounted by him at Ealing {Mem HAS, xlvi 173-182) 
In Lassell s instrument (a reflector of the Newtoni in type) the 
observer is mounted m the open air on a supplementary tower 
capable of motion in any azimuth about the centre of motion of 
the tek scope, whilst an observing platform can be raised and 
lowered on the side of the tower In Lord Rossc’s instrument 
(also of the Newtonian type) the observer is suspended in a cage 
near the eye-piece and tlie instrument is used in the open air 
Common’s telescope presents many ingenious features, especially 
the rclief-friction by flotation of the polar axis in mercury, and in 
the arrangements of the observatory for giving ready access to the 
eye-piece of the telescope 

Type C seems indeed to be the type of mountmg most suitable 
for reflecting telescopes and this form has been adopted for the 
60-in reflector con-mleted by G W Ritchey, under the direction 
of Professor G E Hale, for the Mount Wilson Solar Observatory 
The instrument is shown in fig 20 and its design is unques- 
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tionably the most perfect yet pioposed for modern astrophysic il 
research 

The decimation axis is here represented by what arc practically 
the trunnions or pivots of the tulx; resting in bearings which are 
supported by the arms of a very massive cast-iron fork bolted to 
the upper end of the polar axis I his axis is a hollow forging of 
nickel steel of which the accurately turned pivots rest on bearings 
attached to cast-irou uprights bolted upon a massive cast-iron base 
plate The base plate rests upon levelling screws which permit 
the adjustment of the polar axis to be made with great precision 
The combined overhanging weight of the cast-iron fork the mirror 
and tube is so greit that without a very perfect relief fiiction 
system the instrument could not be moved in nght ascension with 
any approach to practical ease But a hollow steel float 10 ft m 
diameter is bolted to the upper end of the polir axis just below 
the fork Ihis float dips into a tank filkd with mercury so that 
practically the entire instrument is floated by the mercury, leaving 
only sufficient pressure on the bearings to ensure that the pivots 
will remain in cont ict with them The 60- in silvt r-on-glass mirror 
(weighing about one ton) rests at the lower end of the tube on a 
support-system consisting of a largf number of weighted levers 
which press against the back of the glass and distribute the load 
Similar weighted levers around the circumference of the mirror 
provide the edge support The telescope is moved m right ascension 
and decimation by clectnc motors controlled from positions con- 
venient for the observer The driving clock moves the telescope 
in right ascension by means of a worm-gear wheel, 10 ft m diameter 
mounted on the polar axis 

The 60 m mirror is of 21; -ft focus but for certain classes of work 
It IS desirable to have the advantage of greater focal length hor 
this purjiose the telescope can be used in the four different ways 
shown in fig 21 

(i) As a Newtonian reflector, fig 21 (a) the converging rays 
from the 60-in mirror being reflected to the side of the tulic where 




Fig 21 

From Professor Mile s The Study of Stellar Evolution, by permission of 
the University of Chicago Ptess 

the image is formed and where it may be jihotographed or viewed 
with an eye piece In this case the im ige is formed without second- 
ary magnification and the focal length is 23 ft 

(2) As a Cassegrain reflector fig 21 (ft) in which case the upper sec- 
tion of the tulie bearing the plane mirror is removed and a shorter 
section substituted for it This latter carries a hyperboloidal 
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mirror \Nhieh returns the ra)s towaiils the centre of the large 
minor ami causes them to eonverge kss rajiull^ they then 
meet a small plane mirror supporUcl at the point of intirscction 
of tlie poLir and decimation axes whence they are lefleeted down 
through the hollow pc)hr axis as show n in fi*' 2 and come to focus 
on the sht of the powerful spectroscope th-^t is mounted on a jner 
in the eh imber of constant temjjeriture is shown m fig 20 In 
this case the equivalent focal length is j ft 

(^) \s a Cassegrain reflector for photogr qihiiig the moon 
plant ts or very bright nebulae on a large scale as shown m fig 21 (c) 
with an equivalent fe>cal length of lex> ft 

(4) As a Cassegrain reflector, for use with a spectroscope mounted 
in plctce of the photographic pUte fig 2J (d) in this c isc a convex 
mirror of different curvature is emploved the equivalent focus of 
the comb nation being So ft 

/ v/?e / — In the Comptes Jlcvdus for the year 1883 vol 90, 
PP 73 ‘^~ 74 i Loewy gives an account of an instrument which he 
, calls an “equatorial eoiidC," designed (1) to tittain 
Loewy * greater stability and so to measure larger angle s than is 
equa or~ generally possible with the ordinary equitonil (2) to 
* enable a single astronomer to point the telescope and 

make observations in any part of the sky without clianging his 
position (3) to abolish the usual expensive dome and to substi- 
tute a covered shed on wheels (which can be run back at pleasure) 
leaving the telescope in the open air the observer alone being 
sheltered These conditions arc fulfilled in the manner shown in 
fig 22 E P IS the polar axis rotating on bearings at E and P 
Ihe object-glass is at O, the cye-piece at L There is a plane 
mirror at M, which reflects rays converging from the object-gliss 
to the eve piece at E A second mirror N placed at 41;° to the 
optical axis of the object-glass reflects rays from a star at the pole , 
but by rotating the box which contains this mirror on the axis of 
Us supporting tube I a star of any declination can be observed, 


and by comliming this motion with rot.ition of the polir axis the 
astronomer seated at E is able to view any object wnatevei in the 
visible heavens, except circumpolar stars near lowt r transit An 
hour circle attached to E P and a cleclination cin le att u lit d to the 
box containing the mirror N, both of which can be read or set 
from E, complete the essentials of the instrument 
there must be a ccitain loss of light fiom two 
s additional refleetioiis , but that could be tolerated 
,, \ for tlie sake of other advantigcs provided that 
V the minors could be made sulfieiently perfect 
optical planes By making the mirrors of 
^ \ silvered glass, one fourth of their diameter 
\ m thickness, the Ilcmys have not only 
\ succeeded in mounting them with all 
„ necessary rigidity free from flexure 
but have given them optically 
true plane surfaces notwith- 
standing their large dia- 
m( ters viz , 1 1 and 1 5 7 in 
Sir David Gill tested the 
( (luatonal coud6 on double 
stars at the Paris Observa- 
tory in 1884 and his last 
V doubts as to the practical 
\ value of the instrument 
were dispelled lie has 
never seen more perfect 
optical definition in any 
of the many telescopes he ihas employed, and certainly never 
measured a celestial object in such favourable conditions of physical 
comfort Ihc easy position of the observer the convenient position 
of the handles for quick and slow motion and the absolute nmdity 
of the mounting leave little to be desired In a much larger 



Fig 22 — Loewy’ s Coud6 
Equatorial 
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instrument of the same type subsequently mounted at Pans, and 
in like instruments of intermediate size mounted at other French 
observatories the object-glass is placed outside the mirror N, so 
that both the silvered mirrors are protected from exposure to the 
outer air 

A modification of Loewy’s equatorial coud6 has been suggested 
by Lmdcmanii (Astr Nachr , No 3 Q 35 ) . it consists in placing 
both the mirrors of Loewy’s ‘ equatorial coud6 ” at the top of the 
polar axis instead of the lower end of it By this arrangement the 
long cross tube becomes unnecessary, and neither the pier nor the 
observatory obstruct the view of objects above the horizon near 
lower transit as is the case in Loewy’s form The reflected rays 
pass down the tube from the direction of the elevated pole instead 
of upward towards that pole The observer is therefore at the 
bottom of the tube instead of the top and looks upward instead of 
downward The drawbacks to this plan are (i) the necessanly 
large size of the upper pivot (viz the diameter of the tube) and of 
the lower pivot (which must be perforated by a hole at least equal 
in tliametcr to the photographic field of the telescope), conditions 
which involve very refined arrangements for relief of f notion and 
(2) the less comfortable attitude of looking upward instead of down- 
wanl The plan however, would be 1 very favourable one for 
spectroscopic work and for the convenient installation of an under- 
giound loom of constant temperature The difficulties of relief 
fiiction could probably be best overcome by a large hollow cylinder 
concentric with the polar axis fixed near the centre of gravity of 
the whole instrument and floated in mercury on the plan adopted 
in the Mount Wilson 6u-in reflector already dt scribed but in this 
case the floating cylinder would be below ami not above the upper 
bt a ring 

In 1884 Sir Howaid Grubb {Phtl Tran<i R Duh W , vol 111 
senes 2, p 61) proposed a form of equatorial telescope of which an 
excellent example y\ iS erected at Cambridge (Tng) in 
a^bb instrument in some respects resembles the 

. I equatorial coude of Loewy, but instead of two minors 
tbere is only one A flanged cast-iron box, strongly 
iridre " ribbed and o})cn on one side forms the centre of the 
^ polar axis One pivot of the polar axis is attached to 
the lower end of this box and i sti ong hollow met<Ll cone terminating 
in the other pivot forms the upper part of the polar axis The 
decimation axis passes through the two opposite sides of the central 
box Upon an axis concentric with the declination axis is earned 
a plane mirror, which is gt<ircd so as always to bisect the angle 
between the polar axis and the optical axis of the telescope If 
then the objective tubi is directed to any star, the convergent 
b( am from the object-glass is received by the plane mirror from 
■which it IS reflected upwards along the polar axis and viewed 
Ihiough the hollow up])cr pivot Thus as in the equatorial coude 
the oliserver remains m a fixed position looking down the polar 
tube from above >Ic is provided with quick and slow motions 
in right ascension and declination, which can be operated from the 
cy(-( nd and he can work in a closed and comfortably heated room 
A large slot has to be cut in the cone which forms the upper part 
of th* pojar axis 111 order to allow tht telescope to be pointed nearer 
to tht pole than would otherwise be possible , even so stars within 
iq® of the pole cannot be observed An illustrated preliminary 
description of the instrument is given by Sir Robert Ball {Mon Not 
R 1 S , hx 152) The instrument has a triple photo- visual Taylor 
object-glass oi 12^ in aperture and 19 ^-ft focal length 

7 vi>( — In all the previously described types of telescope 
mounting the axis of the instrument is cither pointed duectly at 
tlK object or to the pole , in tlic latter case the rays from the star 
under observation arc itfltctcd <ilcmg the polar axis by a mirror 
or mirrors attached to 01 revolving with it EquatoniL of types 
ABC and D hive the advantage of avoiding inUrposed reflecting 
surfaces, but they involve mconvenitnces from the continual 
motion of the eye-picce ind the consequent necessity for providing 
elaborate observing stages or rising flixirs In those of type L 
the eye-piece has a fixed position and the observer may even occupy 
a room m untamed at uniform temperature but he must submit to 
a ct rtani loss of light from one or more reflecting surfaces and from 
possible loss of definition from optical imperfection or flexure of 
the mirror or mirrors In all these tyj'ics the longei the telescope 
and the gre ater its diameter (or weight) the more massive must 
be the mounting and the greater the mechanical dilhculties both 
in construction and management 

But if it be possible to mount a fixed telescope by which a solar 
or stellar imagi can be formed within a laboratory we give the 
follownng advantages — (i) ihere is no mechanical limit to the 
length of the tek scope , (2) the clockwork md other appliances 
to move the minor, which reflects the starlight along tlie axis, arc 
much lighter and smaller than those required to move a large 
telescope , (3) the observer remains m a fixed position, and spectro- 
scopes of any weight can be used on piers within the laboratory , 
and (4) the angular value of any Imear distance on a photographic 
plate can be dctermincil by direct measurement of the distance of 
the photographic plate from the optical centre of the object-glass 
The difficulty is that the automatic motion of a single mirror capable 
of reflecting the rays of any star continuously along the aixis of a 


fixed horizontal telescope, requires a rather complex mechanism 
owing to the variation of the angle of reflexion with the diurnal 
motion 

Foucault appears to have been the first to appreciate these 
advantages and to face the difficulty of designing a siderostat 
which theoretically at least, fulfils the above-mentioned conditions 
A large siderostat, constructed by Lichens after Foucault s design 
was completed m 1868 — the year of Foucault’s death It remained 
at the Pans Observatory where it was subsequently employed by 
Deslandres for solar photography The largest refracting telescope 
yet made viz that constructed by Gautier for the Pans 
exhibition of 1900, was ananged on this plan (type F), 
the stars rays being reflected along the horizontal axis 
of a telescope provided with visual and with photo- ^ ’ 

graphic object-glasses of 49-in diameter and nearly 200-ft focal 
length Up to 1908 neither the optical qualities of the images 
given by the object-glasses and reflecting plane nor the practical 
working of the instrument, have, so far as we know, been sub- 
mitted to any severe test It is, however, cert im that the Foucault 
siderostat is not capable in practice of maintaining the reflected 
image in a constant direction with perfect uniformity on account 
of the sliding action on tht arm that regulates the motion of the 
mirror , such an action must, more or less take place by jerks 
Ihere arc farther inconveniences in the use of such a telescope, 
vi 7 that the image undergoes a diurnal rotation about the axis of 
the horizontal telescope, so that, unless tht sensitive plate is also 
rtflated by clockwork, it is impossible to obtain sharp photographs 
with my but instantaneous exposures In the spectroscopic observ a- 
lion of a single star with a shi-spectroscopc this rotation of the 
imagt prestnts no inconvenience and the irregular action of a 
siderostat on houcaiilt’s plan might be overcome bv the following 
arrangement — 

A B (fig 23) IS a polar axis, like that of an eqiiatonal telescope, 
rotating 111 twenty-four hours by clockwork Its lower extremity 
ttrimnatcs in 1 fork on which is 
mounted a mirror C D capable of 
turning about A on an axis at nght 
angles to A B, the plane of the 
mirror being parallel to this latter 
axis Th« mirror C D is set at such 
cin angle as to reflect rays from the 
star S m the direction of the polar 
axis to the mirror R and thence 
to the horizontal tek scope T \ 

Tht mirrors of Lindemann’s \ 
equatonal coud6 reflecting light r' 
downwards upon the mirror K ' JTc 23 

would fnrmsh an ideal siderostat 

for stellar sjicctroscopy in conjunction witli a fixed honzontal 
telesc o]>e 

— If I mirror is mounted on a truly adjusted polar axis, 
the plant of the mirror being parallel to that axis the normal to 
thit mirror will alwavs be directed to some point on the celestial 
equator through whatever angle the axis is turned Also, if the 
ixis IS made to revolve at half the apparent diurnal motion of the 
stars the image of the celestial sphere -viewed bv reflection from 
such a moving mirror, will appear at rest at every point — hence 
the name codo’itat applied to the apparatus Thus any fixed 
telescope dircx:ted towards the mirror of a properly adjusted coelo- 
stat in motion will show all the stars in tht field of view at rest 
or, by rotating the polar axis independently of the clockwork the 
observer can pass in review all the stars visible above tht horizon 
whose declinations come within the hmits of his original field of 
view Therefort to observe stirs of a differtnt declination it -will 
be necessary either to shift the elirection of the fixed telescope 
kttj>ing its axis still pointed to the coelostat mirror or to empiov 
a second mirror to reflect the ra>s from the coelostat mirror along 
the axis of a fixed telescope In the latter case it will be necessary 
to provide meins to mount the coelostat on a carnage by which 
it can be moved cast and west without changing the altitude or 
azimuth of its polar axis and also to shift the second mirror so that 
it may receive all the light from the reflected beam Besides these 
compile itions there is another drawback to the use of the coelostat 
for general astronomical work, viz , the obliquity of the angle of 
reflection which can never be less than that of the decimation of 
the star and may be greater to any extent For these reasons the 
coelostat is never likely to be largely employed in general astrono- 
mical work, but it IS admirably adapted for spectroscopic and 
bolomctric observations of the sun, and for use in eclipse expedi- 
tions For details of the coelostat applied to the Snow telescope — 
the most perfect installation for spectroheliograph and bolometer 
work yet erected — see Rhe Study of Stellar rvoluhon by Prof G E 
Hale, p 1 31 

The Zenith Telescope 

The zenith telescope is an instrument generally employed to 
measure the difference between two nearly equal and opposite 
zenith distances Its original use was the determination of geo- 
graphical latitudes in the field work of geodetic operations more 
recently it has been extensively employed for the determination 
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of vaiiation of latitude at fixed stations under the auspices of the 
International Geodetic Bureau, and for the astronomicdl deter- 
mination of the const ml of aberration The instrument is shown 
in its most recent form in fig 24 A. is a sleeve that revolves very 
freely and without shake on a vertical steel cone This cone is 
mounted on a circular base h which rests on three levelling screws 
two of which are visible 111 the figure J ht sleeve carru s a cross- 
piece on ith upper extremity to which the bearings of the houzontal 
axis c are attached \ reversible level d rests on the accurately 
turned pivots of this axis The telescope is attached to one end 
of tins axis and a counterpoise i to the other Ihe long arm / 
serves to clamp the telescope in zenith distance and to communi- 
cate slow motion in zenith distance when so clamped On the 
side of the telescope oppositt to the horizontal axis is attached a 
graduated circle g anci, turning concentrically with this circle is 
a framework h to which the readers and verniers of the circle are 
fixed I his frame carries two \ cry sensitive levels k and / and 
the whole frame can be cl imped to tlie circle g by means of the 
clamping screw tn 

The object-glass of the telescope is of course attached by its cell 
to the upper end of the telescope tube Within the focus of the 



object-glass is a right-angled prism of total reflection, which diverts 
the converging rays from the object glass at right angles to the 
axis of the telescope and permits the observing micrometer n to 
be mounted m the very convenient position shown in the figure 
A small graduated circle p concentric with A is attached to the 
circular base b and read by the microscopes q r, attached to a 
The instrument is thus a theodolite although compared with its 
other dimensions feeble as an apparatus for the measurement of 
absolute altitudes and azimuths, although capable of determining 
these co-ordinates with considerable precision 

In practice the vertical circle is adjusted once for all so that 
when the levels k and I are in the centre of their run the verniers 
read true zenith distances When the instrument has been set up 
and levelled (either with aid of the cross level d, or the levels k 
and /) the reading of the circle p for the meridional position of 
the telescope is determined eitlier by the method of transits m 
the meridian (see Transit Cir(ii) or by the observation of the 
azimuth of a known star at a known hour angle This done the 
stops s ind t are clamped and adjusted so that when aim r corres 
in contact with the screw of stop t the telescope will j-ioint due 
north, and when in contact with s, it will point due south or vice 
versa A pair of stars of known decimation are selected such that 
their zenith distances when on the meridian are ne irly equal and 
opposite, and whose nght ascensions differ by hve or ten minutes 


of time \ssuming for example that the northern star has the 
smaller nght ascension the instrument is hrst with the aid of the 
stop, placed m tli** meridian towards the north , the verniers of 
the graduated circle g are set to read to the reading 0 -^( 5 ,, 4-5,) 
v here <f> is the approximate latitude of the place and 5„ 5, the 
declinations of the northern and southern star respectively , the n 
the level friine h is turned till the levels k and / are in the middle 
of thtir run and there clamped by the screw m aided in the final 
adjustment by the adjoining slow motion screw shown in the figure 
The teltscojic is now turned on the horizontal ixis till the levels 
read near the centres of these scales and the telescope is clamped 
to the arm / When the star enters the field of view its image is 
approximately bisected by the spider web of the micrometer n, 
the cxict bisection being completed in the immediate neighbour- 
hood of the meridian The readings of the Itvels k and / and the 
reading of the micrometer-drum are then entered and the observa- 
tion of the northern star is complete Now the instrument is slowly 
turned towards the south till the azimuth arm is gently brought 
into contact with the corresponding stop i caie being taken not 
to toucli any part of the instrument except the a/imuth arm itsdf 
When the southern star enters the field the same process is 
repeated 

Supjiosc now, for the moment, that the readings of the levels h 
and / arc identic il in both observations, we have then, in the differ- 
ence between the micrometer readings north and south a measure 
of the difference of the two zenith distances expressed in terms of 
the micromettr screw , and if the “ value of one revolution of the 
micrometer screw ” is known in seconds of arc we have for the 
resulting latitude 

where — i’, i»the difference of the micrometer readings converted 
into arc — it being assumed that increased mieroincter leadings 
correspond with increased zenith distance of the star 

If between the north and south observation then is a change in 
the level readings of the levels k and I this indicates a cliaiigc in 
the zenith distance of flit axis of the telescope By directing the 
telescope to i distant objirt, or to the intersection of the webs of a 
fixed collimating telescope (see Transit Circt r) it is e to measure 
the effect of a small change of zenith distance of the axis of the 
telescope in terms both e^f the level and of the micrometer screw 
and thus tf ihe hvth an perfatlv 'irnuttve and tmtform tn curvature 
and graduation, to determine the value of one division of each level 
in terms of the micrometer screw Ihe value of “ one revolution 
of tlic screw in seconds of arc " can be determined either by 
observing at transit the difference of zenith distance of two stars 
of known dei lination m terms of the micrometer screw, the instru- 
ment remaining at rest between their transits, or by measunng 
at known instants in terms of the screw the change of zenith 
distance of a standard star of small polar distance near the time of 
its grjtutcst clongition 

Ihe reason why two levels are employed is that sometimes crystals 
are formed by the decomposition of the glass which cause the bubble 
to stick at different points and so give false readings Two levels 
ire hardly likely to have such causes of enor arise at exactlv 
corresponding points in their run, and thus two levels furnish an 
independent control the one on the other Also it is impossible 
to make levels that are in every respect perfect, nor even to deter- 
mine these errors for different lengths of bubble and at different 
readings with the highest precision The mean of two levels there- 
fore adds to the accuracy of the result 

Attempts have been made to overcome the difficulties connected 
wath levels by adopting the principle of Rater’s floating collimator 
{Phil Trans 1825 and 1828) On this principle the use of the 
level IS abolished, the telescope is mounted on a metallic float, 
and it IS assumed that in course of the rotation of this float the 
zenith distance of the axis of the telescope will remain undisturbed, 
that IS, of course after the undulations, induced by the disturbance 
of the mercury, have ceased 

S C Chandler m 1884 constructed an cijuil altitude instniment 
on this principle which he called the almucantar, and he found 
that after disturbance the telescope recovered its original zenith 
distance within ^ of a second of arc K A Sampson at Durham 
{Monthly Notices R A S he. ^72) and H A Howe {Ast Jahrh xxi 
57) have had instruments constructed on the same general principle 
It is, however obviously impossible to apply a micrometer with 
advantage to such instruments because to touch such an instru- 
ment in order to turn a micrometer screw would obviously set 
it into motion The almucantar was therefore used only to observe 
the vertical transits of stars in different azimuths over fixed hori- 
zontal webs without touching the telescope 

By the use of photography, however, it is posuble to photograph 
the trail of a star as it transits the meriduin when the telescope is 
directed towards the north and another trail be similarly photo- 
graphed when the telescope is directed towards the south Ihe 
interval between the true trails measured at right angles to the 
direction of the trails obviously corresponds to the difference of 
zenith distance of the two stars This principle has been applied 
with great completeness and ingenuity of detail by Bryan Cookson 
to the construction of a “ photographic floating zenith telescope,” 
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which he has erected at Cambridge (Eng ) and applied to an investi- 
gation of the change of latitude and a determination of the constant 
of refraction A dcscnption of the instrument, and some preliminary 
results obtained by it, is given by him {Monthly Notices HAS 
1x1 314) [D Gi ] 

TELESIA [mod Tclese], a town of the Samnites, 24 m N W 
from Beneventum It possesses remains of walls in opus 
reiiculatum, of a total length of over a mile , two inscriptions 
of the Republican period record the erection of towers The 
remains of baths {Thermae Sabtnianae) and of an amphitheatre 
still exist and the city was supplied with water by an aqueduct 
There are sulphur springs in the vicinity, which may have sup- 
plied the baths 

TELESILLA, Greek poetess, a native of Argos, one of the 
so-called nine lyric muses According to the traditional story, 
when fleornenes, king of Sparta, invaded the land of the 
Argives in 510 b c , and slew all the males capable of beanng 
arms, Felesilla, dressed in men’s clothes, put herself at the 
of the women and repelled an attack upon the cit> of Argos 
lo commemorate this exploit, a statue of the poetess, in the 
act of putting on a helmet, with books lying at her feet, was 
set up in the temple of Aphrodite at Argos Ihe festival 
Hyhristua or EndvmaUa, in which men and women exchanged 
clothes, also celebrated the heroism of her female compatriots 
Herodotus (vi 76) does not refer to the intervention of Tele- 
silla, but mentions an oracle which predicted that the female 
should conquer the male, whence the tradition itself may have 
been derived Further, the statue seen by Pausanias may not 
have been intended for Telesilla , it would equally represent 
Aphrodite, in her character as wife of Ares and a warlike god- 
dess (the books, however, seem out of place) The Tlybrtsitca, 
again, wis most orobablv a religious festival connected with 
the worship of some androgynous divinit} Of Telcsilla’s 
poems only two lines remain, quoted hv the grammarian 
Hcphaestion, apparently from a Parthenion, or song for a 
chorus of maidens 

See Pausxnias 11 20 8 , Plutarch, Ik Virtut Muherum, 8 , 
Clement of Alexandria Stromata iv ig p «;22 Bergk Poetae 
Lvnci Graeci 111 , and especially Macan, Herodotus tv -~vt , 1 336 
foil and notes 

TELESIO, BERNARDINO (1509-1588), Italian philosopher 
and natural scientist, was born of noble parentage at Cosenza 
near Naples in 1509 He was educated at Milan by his uncle, 
Antonio, himself a scholar and a poet of eminence, and after- 
wards at Rome and Padua His studies included all the wide 
range of subjects, classics, science and philosophy, which con- 
stituted the curriculum of the Renaissance savants Thus 
equipped, he began his attack upon the medieval Aristotelianism 
which then flourished in Padua and Bologna Resigning to his 
brother the archbishopric of Cosenza, offered to him by Pope 
Pius IV , he began to lecture at Naples and finallv founded the 
academy of Cosenza In 1563, or perhaps two years later, 
appeared his great work De Rerum Naiura, whic h was followed 
by a large number of scientific and philosophical works of sub- 
sidiary importance The heterodox views which he maintained 
aroused the anger of the Church on behalf of its cherished 
Aristotelianism, and a short time after his death his books 
were placed on the Index 

Tekbio wds the head of the great South Italian movement which 
protested against the accepted authority of abstract reason, and 
sowetl the seeds from which sprang the scientific methods of 
Campanella and Bruno, of Bacon and Descartes, with their widely 
divergent results He therefore, abandoned the purely intellectual 
sphere and proposed an inquiry into the data given by the senses 
from whirh he held that alf true knowledge really comes Instead 
of postulating mattei and form he bases existence on matter and 
force This force has two opposing elements heat which expands 
and cold, which contracts These two processes account for all the 
diverse forms and types of existence wlule the mass on which the 
force operates remains the same The harmony of the whole con- 
sists in this that each separate thing develops m and for itself 
in accordance with its own nature while at the same time its motion 
benefits the rest The obvious defects of this theory, (i) that the 
senses alone cannot apprehend matter itself, (2) that it is not clear 
how the multiplicity of phenomena could result from these two 
forces and (3) that he adduced no evidence to substantiate the 
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existence of these two forces, were pointed out at the time by his 
pupil Patrizzi (sec article on Patrizzi Francesco) Moreover his 
theory of the cold earth at rest and the hot sun in motion was 
doomed to disproof at the hands of C opernicus At the same time 
the theory was sufticiently coherent to make a great impression on 
Italian thought When Telesio went on to explain the relation of 
mind and matter, he was still more heterodox Material forces 
irc by hypothesis capable of feeling matter also must have been 
from the first endowed with consciousness For consciousness 
exists anel could not have been eieve loped out of nothing Again 
the soul IS influenced by material conditions consequently the 
soul must have a material existence He further held that all 
knowledge is sensation (“ non ratione seel sensu ”) and that intelli- 
gene. is therefore an agglomeration of isolated data given by the 
senses He does not however, succeed in explaining how the senses 
alone can perceive difference and identity At the end of his scheme 
probably in deference to theological prejudices he added an element 
which wis utterly alien namely a higher impulse a soul superim- 
posed by God in virtue of which we strive beyond the world of 
sense Ihe whole system of Telesio shows lacunae in argument 
and Ignorance of essential facts but at the same time it is a fore- 
runner of ill subsequent empiricism scientific and philosophical, 
lud marks de 11 ly the pencxl of transition from authont} and reason 
to experiment and individual responsibility Beside the Dt Return 
Vatura he wrote Dl Somno De his quae tn acre fiuut De Mart 
De Comttis et C irculo Lacteo De usu resptraiwnis, Ac 
TELESPHORUS, bishop of Rome from about 126 till about 
137 St Irenaeus says that he suffered martyrdom 
TELFORD, THOMAS (1757-1834), British civil engineer, 
was the son of a shepherd, and was bom at Westerlark m 
Eskdale, Dumfriesshire, on the 9th of August 1757 ETom 
early childhood he was employed as a herd, occasionally attend- 
ing the parish school of Westerkirk, where his quickness and 
diligence helped to make up for his lack of opportunity On 
being apprenticed, at the age of fifteen, to a stonemason at 
Langholm, he found leisure not only to gam an acquaintance 
with Latin, French and German, but to gratify his literary 
tastes by a wide variety of reading In his earl) manhood he 
was much given to the writing of verse a poem of some lengtn 
on Eskdalc appeared in 1784 in the Poetical Museum ^ published 
at Hawick , under the signature of “ Eskdale Tam ” he con- 
tributed verses to Ruddiman’s Weekly Magazine , and he 
addressed an epistle in rlnme to Bums, which was published 
in James Currie’s Life of the poet In 1780 Telford went to 
Edinburgh, where he was employed in the erection of houses 
in the new ” town, and occupied much of his spare time m 
learning architectural drawmg Proi ceding to London two 
years later, he found employment m the erection of Somerset 
House Havmg in 1784 superintended the erection of a house 
for the commissioner at Portsmouth doc ky ard, he next repaired 
the castle of Sir W Pulteney, member for Shrewsbury, who 
conceived such a high opinion of his talents that he got him 
made surve\or of public works for the county of Salop In 
1793 appointed engineer of the Ellesmere canal, for 

which he built the Chirk and Pont-y-Cysyllte aqueducts, and 
this work established his reputation as a canal engmeer He 
was consulted in 1806 by the kmg of Sweden regardmg the 
construction of the Ciota Canal, and, his plans havmg been 
adopted, he visited the country m i8io to superintend some 
of the more important excavations In the early years of the 
19th century the question of improving the communications 
m the Highlands of Scotland engaged the attention of the 
government, and Telford was commissioned to report on the 
matter In consequence of his recommendations, he was 
appointed engineer for the Caledonian Canal, which was begun 
in 1804 and forms one of the largest but by no means the most 
useful of his undertakmgs, and also for the construction of 
920 miles of roads, a great part through very difficult country 
Of the numerous bridges built in this line of roads mention 
mav be specially made of that across the Tav at Dunkeld 
Subsequently he was employed on the improvement of the 
road between Carlisle and Glasgow, which was undertaken 
as a result of a parliamentary inquiry m 1814, and he was 
then entnisted with the execution of another scheme, of equal 
magnitude and importance with that m the Highlands of Scot- 
land, for a system of roads through the more inaccessible parts 
of Wales, which involved the erection of the magnificent 
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suspension bndge across the Menai Straits, begun in 1820, and 
the Conway Bridge, begun in 1822 While his fame rests 
chiefly on his road and canal engineering, and the erection 
of the numerous bridges and aqueducts which this involved, 
he also did good work in harbour construction The fisheries 
and industries of Scotland benefited by the improvements he 
effected at many of the harbours on the east coast , he con- 
structed the St Katherine’s Docks, London (finished in 1828) , 
and his last piece of professional work was a plan for the im- 
provement of Dover harbour Other achievements of his later 
>ears were the drainage of the north level of the eastern Fen 
district, an area of 48,000 acres, and erection of the Dean 
Bridge, Edinburgh, and of the Broomielaw Bridge, Glasgow 
He died on the 2nd of September 1834 in London, and was 
buried in Westminster Abbey 

Telford was nc\er married For twenty-one }cars he lived 
at the Salopian coffee-house, afterwards the Ship Hotel, Charing 
Cross, whence he removed to 24 Abingdon Street He was a 
fellow of the Royal Societies of London and of Edinburgh, 
and was annually elected president of the Institution of Civil 
Engineers from its foundation He received the Swedish order 
of knighthood of Gustavus Vasa 

bte lelford’s Memotrs, written by himself and edited by John 
Rickman (1838) , also Smiles’s Ltve^ of the 1 nginecrs 

Ti^LIGNY, CHARLES DE {c 1535-1572), French soldier 
and diplomat, belonged to a respected Huguenot famih of 
Rouerque, and received an excellent training m letters and 
arms at the house of Coligny He was employed on several 
peace missions , he represented the Protestants before the king, 
and was entrusted by Cond^ with the presentation of his terms 
to the queen-mother in 1567, and in the following year he 
assisted at the conference at Chilons and signed tlie peace of 
Longjumeau, which was destined to be of short duration On 
the outbreak of war, he took part in the siege of Poitiers, 
directed an unsuccessful attack on Nantes, fought bravely 
under Colignv at Moncontour, and participated in the negotia- 
tions endmg in the treaty of Saint-Gcrmam (8th of August 
1570) In 1371 he retired to La Rochelle and married Louise 
de Coligny, but was speedily recalled to Pans to serve on the 
bi-partisan commission of adjustment Although he won the 
special favour of Charles IX , he was one of the first victims 
in the massacre of St Bartholomew’s Day (24th of August 
1572) His remains were taken to the Castle of Tcligny in 
1617, but eight years later were thrown into the river by the 
bishop of Castres 

TELL, WILLIAM The story of William Tell’s skill in shoot- 
ing at and striking the apple which had been placed on the 
head of his little son by order of Gessler, the tyrannical Austrian 
bailiff of Un, is so closely bound up with the legendary history 
of the ongin of the Swiss Confederation that they must be con- 
sidered together Both appear first in the 15th century, pro- 
bably as results of the war for the Toggenburg inheritance 
(1436-50) , for the mtense hatred of Austria, greatly increased 
by her support of the claims of Zurich, favoured the circulation 
of stories which assumed that Swiss freedom was of immemorial 
antiquity, while, as the war was largely a struggle between the 
civic and rural elements m the Confederation, the notion that 
the (rural) Schwyzcrs were of Scandinavian descent at once 
separated them from and raised them above the German in- 
habitants of the towns 

The Tell story is first found in a ballad the first nine stanzas 
of which (containing the story) were certainly written before 
1474 There is no mention made of the names of the bailiff 
or of his master, or of the hat placed on a pole Tell is called 
“ the first Conf^erate,” and his feat is treated as the real and 
only reason why the Confederation was formed and the tyrants 
driven out of the land It is probably to this ballad that 
Melchior Russ of Lucerne (who began his Chromcle in 1482) 
refers when, m his account (from Justmger) of the evil deeds of 
the bailiffs m the Forest districts, he excuses himself from giving 
the story He goes on to narrate how Tell, imtated by his 
treatment, stirred up his friends against the governor, who 


seized and bound him and was conveying him by boat to his 
castle on the lake of Lucerne, when a storm arose, and Tell, 
by reason of his great bodily strength, was, after being un- 
bound, given charge of the rudder on his promise to bring the 
boat safely to land He steers it towards a shelf of rock, called 
in Russ’s time fell’s Platte, springs on shore, shoots the bailiff 
dead with his crossbow, and goes back to Uri, where he stirs 
up the great strife which ended in the battle of Morgarten In 
these two accounts, which form the basis of the Un version of 
the origin of the Confederation, it is Tell and Tell only who is 
the actor and the leader We first hear of the cruelties of 
Austrian bailiffs in the Forest distrit ts in the Bernese Chronicle 
of Conrad Justmger (1420) No names or details are given, 
and the dates are different in the two rccc nsions of the Chronicle 
as “olden days before Bern was founded” {le before 1191) 
and 1260 Several details, but only one name, are added in the 
De NobUitate ei Rusticitaie Dialogus (cap 33) of Fc lix Hemmerli, 
a canon of Zurich, who wrote it after 1451 and before 1454 , in 
this last >car he was imprisoned by the Schwyzers, whom he had 
rcpeatedl} insulted and attacked in his books According to 
him the men of Schwyz and of Untcrwaldcn were the first 
to rise, those of Un following suit much later But neither 
Justmger nor Hemmerli makes any allusion to Tell or his feat 
The Tell story and the “atrocities” story are first found 
combined m a MS known as the White Book of Sarntn Thc\ 
are contained in a short chronicle written between 1467 and 
1476, probably about 1470, and based on oral tradition Man) 
details are given of the oppressions of the bailiffs wc hear of 
Gessler, of the meeting of Stoupachcr of Schwyz, Furst of Un, 
and a man of Nidwalden at the Ruth, — in fact, the usual version 
of the legend To give an instance of tyranny in Un, the author 
tells us the story of the refusal of “ der Thall ” to do reverence 
to the hat placed on a pole, of his feat of skill, and of his shooting 
the bailiff, Gessler, from behind a bush m the “ hollow way ” 
near Kussnacht lell is represented as being one of those who 
swore at the Ruth to drive out the oppressors , but the narrative 
of his doings is merely one incident in the general movement 
which began quite independently of him I he chronology is 
very confused, but the events are placed after Rudolf’s election 
to the empire m 1273 Ihis is the only account in which Tell 
IS called “ dcr Iholl,” which name he himself explams by sa)ing, 
“ If 1 were sharp (wilzig) I should be called something else and 
not der Tall,” le the simpleton or slow-witted man (It is 
worthy of notice that the same meaning is attributed to the 
name of lokko, the hero of a similar legend m Gheysmer’s 
abridgment of the Ilntoria Danica of Saxo Grammaticus, 
which may, somehow, have influenced the Swiss version ) 
The only other known instances of the Un version of the legend 
relating to the origin of the Confederation are the Latin hexa- 
meters of Glareanus (1515), in which Tell is compared to Brutus 
as “ assertor patriae, vindex ultorque tyrannum,” and the 
Urnerspiel (composed in 15T1-12), a play acted in Un, in which 
Russ’s version is followed, though the bailiff, who is unnamed, 
but announces that he has been sent by Albert of Austria, is 
slain in the “ hollow way ” Tell is the chief of the Ruth leaguers, 
and It is his deed which is the immediate occasion of the rising 
against the oppressors, which is dated in 1296 Mutius (1540) 
IS the latest writer who, in his description of the origin of the 
Confederation, does not mention Tell and his act The two 
stories are now firmly bound together, the version contained 
in the White Book is the accepted one, though small additions 
in names and dates are often made 
The task of filling up gaps, smoothing away inconsistencies, 
roundmg off the tale, was accomplished by Giles Tschudi (q v ), 
whose recension was adopted, with a few alterations, by 
Johannes von Muller in his History of the Confederation (1780) 
In the final recension of Tschudi’s Chronicle (1734-36), which, 
however, differs m many particulars from the original draft 
still preserved at Zurich, we are told how Albert of Austria, 
with the view of depriving the Forest lands of their ancient 
freedom, sent bailiffs (among them Gessler) to Un and Schwyz, 
who committed many tyrannical acts, so that finally on 
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8th November 1307, at the Ruth, Werner von Stauffacher of 
Schwyz, Walter Furst of Un, Arnold von Melchthal in Unter- 
walden, each with ten companions, among whom was William 
Tell, resolved on a rising to expel the oppressors, which was fixed 
for New Year’s Day 1308 A few days later (November 18) 
the Tell incident takes place (described according to the White 
Book version), and on the appointed date the general rising 
Tschudi thus finally settled the date, which had before varied 
from 1260 to 1334 He utterly distorts the real historical 
relations of the Three Lands, though he bnngs in many real 
historical names, their owners being made to perform historically 
impossible acts, and introduces many small additions and 
corrections into the story as he had received it In particular, 
while in his first draft he speaks of the bailiff as Gryssler — the 
usual name up to his time, except m the White Book and m 
btumpff’s Chronicle of 1548 — in his final recension he calls him 
Gesslcr, knowing that this was a real name Later writers 
added a few more particulars, — that Tell lived at Burglen and 
fought at Morgarten (1598), that he was the son-in-law of Furst 
and had two sons (early i8th century), &c Johannes von 
Muller (1780) gave a vivid description of the oath at the Ruth 
by the three ( Tell not being counted m), and threw TschudTs 
version into a literary form, adding one or two names and 
adopting that of Hermann for Gesslcr, calling him of “ Bruneck ” 
Schiller’s play (1804) gave the tale a world-wide renown 

The story was, on the ground of want of e\idence, regarded 
as suspicious by Guillimcm in a private letter of 1607, and 
doubts wire e%prosscd by the brothers Iselin (1727 and 1754) 
and by Voltaire (1754) , but it was not till 1760 that the legend 
was definitely attacked, on the ground of its similarity to the 
story of Tokko (see below), m an anonymous pamphlet by 
Frcudcnbergei, a Bernese pastor This caused great stir, it 
was publicly burnt by order of the government of Uri, and many 
more or less forged proofs and documents were produced in 
favour of Tell The rescan hes of J E Kopp (Urkunden zur 
Geschichte d eidgerwi^sischen Bunde, 2 parts, 1835 and 1851, and 
Ceschuhte der etd^enos slacken Bunde^ vol 11 , 1847), first cleared 
up the real early history of the league, and overthrew tne legends 
of the White Book and 7 schudi Since then many writers have 
worked in the same direction Vischer (1867) has carefully 
trai ed out the sure essive steps m the gTowth of the legend, and 
Rochhol? (1877) has worked out the real history of Gessler as 
shown in authentic documents The general result has been to 
show that a mythologiial marksman and an impossible bailiff 
bearing the name of a real family have been joined with con- 
fused and distorted reminiscences of the events of 1245-47, 
in which the names of many real persons have been inserted 
and many unauthcnticated acts attributed to them Th von 
Liebenau has, however, shown (in an article reprinted from the 
Kathohsche Schweizerhlatter in the Bollettino btonco della Svizzera 
Italiana for 1899) that m 1283 the Emperor Rudolf of Habsburg 
gave the right of receiving the tolls for escort over the St 
Gotthard Pass to his sons, the dukes of Austria The Icvymg 
of these tolls gave rise to various disputes between the men of 
Un and the bailiffs of the dukes of Austria, and by 1319 (if net 
already in 1309) the claim to levy them was silently given up 
These facts show (what could not hitherto be proved) that at 
the time when legend places the rising of Un, Tell exploit, &c , 
the dukes of Austria really had disputes with Un 

Ihc story of the skilful marksman who succeeds in striking 
some small object placed on the head of a man or child is very 
widely spread we find it in Denmark (Tokko), Norway (two 
versions), Iceland, Holstein, on the Rhine, and in England 
(William of Cloudesley) How it came to be localized in Un we 
do not know , possibly, through the story of the Scandina\ian 
colonization of Schwyz, the tale was fitted to some real local 
hero 

The alleged proofs of the existence of a real William Tell in 
Un in the 14th century break down hopelessly (i) The entnes 
in the parish registers are forged (2) As to the Tell chapels — 
(a) that in the “ hollow way ” near Kussnacht was not known 
to Melchior Russ and is first mentioned by Tschudi (1572) 
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(h) That on TelTs Platte is first mentioned in 1504 The docu- 
ment which alleges that this chapel was built by order of a 
“ landsgememde ” held in 1388, at which 114 men were present 
who had been personally acquainted with Tell, was never heard 
of till 1759 Ihe procession in boats to the place where the 
chapel stands may be very old, but is not connected with Tell 
till about 1582 (c) The chapel at Burglen is known to have 

been founded in 1582 Other documents and statements in 
support of the Tell story have even less claim to credit It has 
been pointed out above that with two exceptions the bailiff 
IS always called Gry^ssler or Grissler, and it was Tschudi who 
popularized the name of Gessler, though Grissler occurs as 
late as 1765 Now Gessler is the name of a real family, the 
history of which from 1250 to 1513 has been worked out by 
Rochholz, who shows in detail that no member ever pla) ed the 
part attributed to the bailiff m the legend, or could have done 
so, and that the Gesslers could not have owned or dwelt at the 
castle of Kussnacht , nor could they have been ailled Von 
Bruneck 

In the Urner spiel the name of the bailiff’s servant who guarded 
the hat on the pole is given as Heintz Vogtly, and wc know that 
Friedrich Vogeli was the name of one of the chief mihtar\ 
ofiicers of Peter von Ilagenbach, who from 1469 to 1474 ad- 
ministered for Charles the Bold, duke of Burgundy, the lands 
(Alsai e, &c ) pledged to him by Sigismund of Habsburg Now 
Hagenbach is known to have committed many cruelties like 
those attributed to the bailiffs m the legend, and it has been 
plausibly conjectured that his case has really given nse to these 
stories, especially when we find that the Confederates had a 
hand in his capture and execution, that in a document of 1358 
Hagcnbachs and Gesslers appear side by side as witnesses, and 
that the Hagcnbachs had frequent transactions with the Habs- 
burgs and their vassals 

In gciieial sec two excLllcnt works by Franz Heine mann Tell 
Icono^raphte, I uccrne 1902 (reproductions, with text of tlic chief 
representations of Itll in art from 1507 onwards) and lell-Bibho- 
^raphtt (including tint of Schillers play), published in 1908 at 
Bern 

Among the vast number of books and pamphlets on the Icll 
story the two most to he recommended arc W Vischer Die Sage 
von der Befremng dtr Waldstattc (Leipzig i8fy/), ami L L Rochholz 
7 ell und Gader with a volume of documents I2«;c>-it;i 3 (Heilbronn, 
1877) Convenient surnmarits of the controversy will he found m 
any modern book on bwiss history and more particularly in G von 
Wyss Ulur d (tcsth d dm T under — Un Schwyz u Unttrwalden 
— in den Jahren 1212-131!; (/unch, i8i;8) , \lf Huber, Dtc U aldstatte 
bis zur fistt n Begrundung ihrer Btdgenossenschaft mxt eutem Anhange 
ubir do gi ^chichthcht ^Ullimg des Wilh Till (Innsbruck, 1861), 
Albert Rilliet Les Ori^tms de la Confiddration Suisse, hisiotrt it 
ligtndo (Geneva 2nd edition i86(>) , and S Baring-Gould Curiou’i 
Myths of tin Middle 'Igf^ eh v (new edition London 1884) 

The setting up in 1895 market-place in Altdorf of a fine 
statue (by the Swiss sculptor Richard Kisshng) of Tell and his son, 
and the opening in 1899 just outside Altdorf of a permanent 
theatre, wherein Schiller’s play is to be represented every Sunday 
during the summer months, show that the popular belief in the 
fell legend is still strong, despite its utter demolition at the hands 
of a succession of scientific Swiss historians dunng the 19th 
century A Gisler of Altdorf (in his book, Die Tellfrage, Bern, 
1895) has also made an attempt to rehabilitate it from the 
purely historical point of view He is well acquamted with all 
the researches that have been made, but tries to save TelTs 
refusal to do reverence to the hat, his leap from the boat on the 
lake, and his slaying of the bailiff m the hollow way” lo 
effect the rescue of these incidents, he boldly admits the forgeries 
in the registers, abandons all the traditional dates, throws over 
TschudTs account, and regards the shooting by Tell of the apple 
from his son’s head as an ornamental addition ” to the tale 
Save a mention of the Tell chapel on “ Tcllsplatte ” m 1504 
(the first known before was that by Tschudi in 1572), and a 
proof that the pilgrimages to Burglen and Steinen had nothing 
to do with “ St Kummermss,” as her images are preserved m 
the parish churches of those villages, whereas the pilgrims go 
to the chapels therein, he brings forward no new evidence His 
book IS a striking proof that the popular Tell legend cannot 
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claim the support of authentic history, while his attempt to 
find room for the atrocities of the wicked bailiffs elsewhere 
than at Altdorf consists only in suggesting an mtricate series 
of possibilities, none of which are supported by an> positive 
evidence 

Tn his pamphlet Die ^agtn v Tell u Stauffacher (Basel i8qq) 
August Bernoulli and in his elaboratt. GeschtchU d Schttnz Politik 
(vol 1 I rtiuuifeld iQoO) J Schollenbergcr have applied the same 
sort of method but without attaining an\ greater degree of his 
torual success (^\ -K B C ) 

TELL EL AMARNA, the name now given to a collection of 
ruins and ro( k tombs in Upper Eg) pt near the cast bank of the 
Nile, 58 m b) river below Assiut and igo m above Cairo The 
rums are those of Ekhaton (Akhet-Aton) acitv built r 1360 bc 
b) Akhenaton (Amenophis IV ) as the new capital of his t rapire 
(in place of Thebes) when he abandoned the worship of Ammon 
and devoted himself to that of Aton, i e the sun (see Egypt 
History, § hicuni) bhortl) after the death ot Akhenaton the 
court returned to Ihdxs, and the dtv after an existence of 
perhaps onl) twenty years — of fifty vCiirs at the utmost — was 
abandoned Not having been mhabitid since, the lines of 
the streets and the ground-plans of many buildings can still 
bc traced The chief ruins are those of the roval pal tee and 
of the House of the Rolls , there are scantv remains of the great 
temple In the palace are four pavements of painted stucco 
work in fair preservation They were discovered in 1891-92 
by Prof IHinders Petrie (see his Tell tl Amania, 1894) Tn the 
Rolls House were discovered in 1887 by the fcllahin some 300 
clay tablets inscribed with cuneiform characters They are 
letters and state documents addressed to Amenophis IV and his 
father, from the kings of Babylon, Assyria, &c , and from the 
Egyptian governors in Syria and neighbouring districts The 
greater part of them were purchased for the Berlin Museum, 
but a large number were secured for the British ^fuseum 
Their contents proved invaluable for the reconstruction of the 
history^, social and political, of Egypt and Western Asia during 
that period 

Hewn out of the sides of the hills whic h close in on the east the 
pkun on which Ekhaton stood are two groups of tombs, one 
group lies I J m N E , and the other 3 m S of the city 1 he 
tombs, all of which belong to the time of Akhenaton, are full of 
interesting scenes in the peculiar stvle of the period, accompanied 
by hymns to the sun god The most important tomb is, perhaps, 
that of Men-Ra, high priest of the sun, which has a facade 
nearly 100 ft long and two large chambers On one of the walls 
of the mam chamber is depicted the scene, now well known, m 
which a blind choir of harpists and singers celebrate the arrival 
of the court at the temple In the early centuries of Moslem 
rule in Egypt the northern tombs were inhabited by Copts, 
one tomb, that of Pa-Nehesi, being turned into a church In a 
ravine opening into the plain between the north and south 
tombs, and some seven miles from the city, is a tomb supposed 
to be that of Akhenaton 

The tombs and the great stelae sculptured on the cliffs which 
mark the bounds of the city of \khet-Aton have been the object 
of special study by N de G Davies on behalf of the Archaeological 
Survey of Egypt The results with numerous plates and plans, 
are embodied in a senes of memoirs Hock Tombs of El A mama 
(six parts 1Q03-8) 

For the tablets sec Tell el A mama Tablets tn the British Museum 
(1892) , C Bezold, Oruntal Diplomacy , the transliterated text of 
the Cuneiform Despatches discovered at Tell el 4 mama ( r 893) , The Tel 
el A mama Letters (Pnghsh translation by H Winckler Berlin, 
1896) , J A Kmidtzon, Die ELAmarna Tafeln (Leipzig 1907-9) , 
WMF Petne, i^yrta and Egypt from the Tell el A mama Letters 
(1898) 

TELLER, WILHELM ABRAHAM (1734-1804), German 
Protestant divine, was bom at Leipzig on the 9th of January 
1734, His father, Romanus Teller (1703-1750), was a pastor at 
Leipzig, and afterwards became professor of theology m the 
university He edited the earlier volumes of a Btbelwerk 
(19 vols, 1749-70) which was designed as an adaptation for 
German readers of the exegetical works of Andrew Willet, 
Henry Amsworth, Symon Patrick, Matthew Poole, Matthew 


Henry and others Wilhelm Abraham studied philosophy 
and theology in the university of his native town Amongst 
the men whose influence mainly determined his theological 
position and line of work was J A Erncsti Teller’s writings 
present rationalism m its course of development from biblical 
supernaturalism to the borders of deistical naturalism His 
first learned production was a Latin translation of Benjamin 
Kennicott’s Dissertation on the State of the Printed Hebrew Text 
of the Old Testament (1756), which was followed the next ytar by 
an essay m which he expounded his own critical principles In 
1761 he was appointed pastor, professor of theology and general 
superintendent in the university of Helmstcdt Here he pur- 
sued his exegetical, theological and historical researches, the 
results of whu h appeared m his Lehrhuch des christlichen Glauhens 
(1764) This work caused some commotion, as much by the 
novelty of its method as bv the heterodoxy of its matter, and 
more bv its omissions than by its positive teaching, though 
everywhere the author seeks to put theological doctrines in a 
decidedly modern form In 1767 Teller, whose attitude had 
made his position at Helmstedt intolerable, was glad to accept 
an invitation from the Prussian minister for ecclesiastical 
affairs to the post of provost of Kolln, with a seat in the supreme 
consistory of Berlin Here he found himself m the company 
of the rationalistic theologians of Prussia — F S G Sack 
(1738-1817), Johann Joachim Spalding (1714-1804) and others 
— and became one of the leaders of the rationalistic party, 
and one of the chief contnbutors to C F Nicolai’s AUgememe 
Deutsche Bihliothek Teller was not long in making use of his 
freer position m Berlin In 1 772 appeare d the most popular of his 
books, Worterbuch des JSleuen Testamentes zur ErUarung der christ- 
lichen Lehre (6th ed ,1803) 1 he objee t of this work was to recast 

the language and ideas ot the New Jestament and give them the 
form of 18th-century illummism 1 he author maintains that the 
Gracco-Hcbraic expressions must not be interpreted literally, 
but explained in terms intelligible to the modem mind By this 
lexicon teller had put himself amongst the most advanced 
rationalists, and his opponents charged him with the design 
of overthrowing positive Christianity altogether In 1786 the 
author became a membei of the Berlin Academy of Sciences 
The “ Wollner edict” of July 9, 1788, for the enforcement of 
I ut^eran orthodoxy, and Teller’s manly action, as member of 
the consistorial council, m defiance of it (cf his W ohlgerneinte 
Erinnerungtn, 1788), ltd the Prussian government to pass upon 
him the sentence of suspension for three months, with forfeiture 
of his stipend He was not, however, to be moved by such 
means, and (1792) issued his work Die Religion der Vollkoni- 
meneren, an exposition of his theologital position, m which he 
advocated at length the idea, subsequently often urged, of 
‘‘ the perfectibility of Christianity,” — that is, of the ultimate 
transformation of Christianity into a scheme of simple morality, 
with a complete rejecUcm of all specifically Christian ideas and 
methods 1 his book represents the culminating point of 
German illummism, and is separated by a long process of 
development from the author’s Lehrbuch In the same year 
he published his Anleitung zur Religion uberhaupt und zum 
Allgerneinen des Chnstenthums besonders , fur die Jugend hoherer 
und gebildeter Stande oiler Religionsparteien leller died on the 
9th of December 1804 Besides his contributions to the 
AUgememe Deutsche Bibhothek, he edited a popular and practi- 
cally useful Magaztn fur Prediger (1792-1801) 

See W Gass Geschichte der protestantischen Dogmatik, iv pp 20O- 
222 , P Wolff, art la Herzog-ITauck Realencyklopudte (cef 1907) , 
Heinrich Doring Deutsche Kanzelredner des iSten und igten Jahrh 
p 506 seq , Edward Pusey Causes of the Late RaHonah^tte Character 
of German Theology (1828), p 150, and cf the article in the 
AUgememe Deutsche Biographic 

TELLICHERRY, a seaport of British India, m the Malabar 
district of Madras, between Cannanore and the French settle- 
ment of Mahe Pop. (1901) 27,883 It is a healthy and 
picturesque town, built upon a group of wooded hills running 
down to the sea, and is protected by a natural breakwater of 
rock The town with its suburbs occupies about 5 sq m , and 
was at one time defended by a strong mud wall The old fort 



TELLURIUM— TEMESVAR 


Still stands to the north of the town The East India Company 
established a factory here in 1683 for the pepper and cardamom 
trade For two years (1780-82) the town withstood a siege by 
Hyder^s general, and in the subsequent wars with Mysore 
Tellicherry was the base of operations for the ascent of the Ghats 
from the west coast The town is a busy centre of export trade 
in coffee, coco-nut produce, spices and sandal-wood The 
Basel Protestant mission has a station here The municipality 
manages the Brennen college founded in 1862 

TELLURIUM [Symbol le, atomic weight 127 5 ( 0 =i 6 )], a 
chemical element, found to a certain extent in nature m the 
uncombined condition, but chiefly in combination with other 
metals m the fonn of telluridcs, such, for example, as sylvamte, 
black tellurium, and tetradymite Small quantities are oc- 
casionally met with in iron pyrites, and hence tellurium is found 
with selenium in the flue dust, or chamber deposits of sulphuric 
acid works lellurium was first recognized as a distinct cle- 
ment in 1798 by M H Klaproth It may be obtained by 
heating tellurium bismuth with sodium carbonate, lixiviating 
the fused mass with water, filtering, and exposing the filtrate 
to air, when the tellurium is gradually precipitated as a grey 
powder (J J Berzelius) J F irbaky {Zett angew Chem , 1897, 
p 11) extracts the element from black tellurium as follows — 
The ore is boiled with concentrated sulphuric acid, the solution 
diluted, hydrochloric acid added and the tellurium (together 
with selenium) precipitated by sulphur dioxide and the process 
repeated when a purer tellurium is obtained B Brauner 
{Monats , 1889, lo, p 414) recommends the following method 
for the purification The crude element is treated with aqua 
regia and then evaporated with an excess of hydrochloric acid, 
the solution diluted and the tellunum precipitated by a current 
of sulphur dioxide The precipitated tellurium is then fused 
with potassium cyanide, the melt extracted with water and the 
element precipitated by drawing a current of air through the 
solution and finally distilled in a current of h) drogen 

Tellurium is a brittle silvery-white element of specific gravity 
6 27 It melts at 452° C and boils at 478® C (F Krafft, Ber , 
1903, 36, p 4344) When heated in a current of hydrogen it 
sublimes in the form of brilliant prismatic crystals An amor- 
phous form IS obtained whtn tellunum is precipitated from its 
solutions by sulphur dioxide, this variety having a specific 
gravity 6015 When heated m air, tellurium burns, fonning 
the dioxide TeOj The element is insoluble in water, but 
dissolves m concentrated sulphuric acid forming a deep red 
solution 

Like sulphur and selenium tellurium combines directly with 
hydrogen to form telluntkd hvdrogm Tellg an extremely objection- 
able smelling and highly poisonous gas, which was first prepared 
by Sir II Devy in i8io It is btst obtained by decomposinj* 
metallic tcllurides with mineral acids It is soluble in water the 
solution gradually decomposing with deposition of tellurium , it 
<dso decomposes on exposure to light It burns and ilso hkt 
sulphuretted hydrog<.n precipitates many met ils from solutions of 
their salts It may be liquefied the liquid boiling at o® C and on 
further cooling it solidifies the solid melting at - 48® C Many tellu- 
rides of metals have been examined by C A libbals {Jour Amir 
Chtm boc , 1909, 31, p 902) who obtained the sodium and potassium 
tellundes by the direct union of their component elements and 
others from these by precipitation I he tellundes of the alkali 
metals immediately decompose on exposure to air with libera- 
tion of tellunum iwo chlorides arc known, the dtchloride, leCL^ 
and the U trachloridc , TeCk They aie both obtained by passing 
chlonne over tellunum, the product being separated by distilla- 
tion (the tetrachlonde is the less volatile) The dichlonde is an 
amorphous, readily fusible almost black solid It is decomposed 
by water with formation oi tellunum and tellurous acid 
21 cClo 1 3 HaO = Te hIl2Te03-f-411Cl The tetrachloride is a white 
crystalline solid which is formed by the action of chlorine on the 
dichlonde or by sulphur chloride on the clement It melts at 
224° C and IS exceedingly hygroscopic Water decomposes it with 
formation of tellurous acid and other products It combines 
directly with sulphur tnoxidc to form a complex of composi- 
tion TeCL 2SO3 The tetrabromidc similarly gives TeOBry 2 SO, 
(W Prandtl, Zett nnorg Chem 1909 62 p 237) Iodides are also 
known 

Two oxides of the element are definitely known viz , the dioxide, 
TeOg and the tnoxtde feOg whilst a monoxide, TcO, has also Ixen 
dtsenbed Ihe dioxide is formed by burning tellurium m air or 
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by warming it with nitnc acid It is a colourless crystalline solid 
which readily fuses to a yellow liquid The tnoxide is an orange- 
coloured solid which 18 formed when telluric acid is strongly heated 
Jellurous acid, HgleOg is obtained when the tetrachloride is de- 
composed by water or on dissolving tellurium in nitric acid and 
pouring the solution into water It is a colourless solid and behaves 
as a dibasic acid Ihe alkaline tellurites are soluble in water It 
also gives rise to super-acid salts such as KHTeOgHaltOj, 
Kale03 31 c 02 lellurtc acid, HofeO^, is obtained m the form of 
its salts when tellunum is fused witli potassium carbonate and 
nitre, or by the oxidizing action of chlorine on a tellurite in alkaline 
solution The free acid may l>e obtained by decomposing the 
banum salt with sulphimc acid and concentrating the solution, 
when a crystalline mass of composition H^rcO^ 2II2O separates 
It is also formed when the dioxide is oxidized by hydrogen per- 
oxide m caustic potash solution (\ Gutbier, Zett anorg Chem 
1904 40 p 2fio) and perhaps best of all by oxidizing tellurium 
with a mixture of nitric and chromic acids It crystallizes in 
prisms which lose their water of crystallization at i6c}® C The 
tellurates of the alkali metals are more or less soluble in water, 
those of the other metals being very sparingly or almost insoluble 
in water Some tellurates exist m two forms, a colourless form 
soluble in water and acids and a yellow form insoluble in water 
and acids An oxychloride of tellurium has been described, but the 
investigations of V Lenhcr {Jour Amer Chem Soc , 1909 31 

p 20) seem to negative its existence 

A considerable amount of work has l^en done on determinations 
of the atomic weight of tellurium the earlier results giving the 
value 128 According to its position m the penothe classification 
of the elements one would expect its atomic weight to be less than 
that of iodine instead of approximately equal and on this account 
many efforts have lM.cn made to isolate another element from 
tellurium compounds but none have as yet been successful Recent 
investigations of the atomic weight are due to G (»allo (Atti H 
Acad Ltntit 1903 (iv ) 14 pp i 23 104) who, by a determination 
of the electrochemical eqiiivilcnt of the element arnved at the 
value 12761 A Gutbicr (Inn 1905 3 j.2 p 266) by reduction 
of the dioxide obt lined 1276, Marckwald by determining the 
ratio of telluiic acid to tellurium dioxide obtained 12683 , H B 
Baker (Jour Chem Soc , 1907 91 p 1849) by determining the 
ntio of tdluiium dioxide to ox>gen and by analysis of ttllurium 
tetrabromidc obtained 12760 and V Lenher (four Amer Chem 
Sol 190Q 31 p 20) bv heating the double salt leBr4 2 KBr, 
first in clilonne and finally in a current of hydrochloric acid to 
convert it into potassium chloride obtained the value 127 55 
P E Browning and W R Flint J Set 190Q (iv ) 28 p 347) 

claim to have separated two substances (of atomic weights 1 26 49 
and 128 85 respectively) from tellurium, by fractional precipitation 
of tellurium chlonde with water, but m the opinion of H B Baker 
this would stem to point to the fact that the tellurium used was 
insufficiently piinfted since his work showed that there was no 
ditfercncc Im. tween the first and list fractions (see Chem Soc Ann 
Hep , 1909, 6, p 39) Marckwald (Ber , I903» 36, p 2662) showed 
that the Joachimsthal pitchblende yields tellurium and a minute 
tjuantity of the strongly radioactive polonium which is precipitated 
by bismuth (see R\dio\ctivity) 

TELUGU, one of the five great Dravidian languages The 
word IS probably derived from Trilmga ( - the three hngas of 
Siva), a name for the old Hindu kingdom of Andhra It was at 
one time called by Europeans “ Gtntoo,” from a Portuguese 
word meaning Gentile The Telugu-speaking peoples are 
partly subjects of the nizam of H)derabad and partly under 
British rule, beginning north of Madras city and extending 
NW to Bcllar\, where Telugu meets Kanarese, and NE to 
near Orissa They are taller and fairer than the Tamils, other- 
wise they are of t>pical Dravidixn features They are an enter- 
prising people, good farmers and skilful seamen They formed 
the grctiter part of the t irly Madras or “ coast ” army , whence 
sepoy^s even in Bengal were formerly called telingas In 1901 
the number of speakers of Telugu in all India was nearly twenty - 
one millions 

TEMBU (Ama-Tembu), popularly called Tambookies , one 
of the most powerful of Kaffir tribes, who have given their name 
to Icmhuland, a division of Cape Colony which lies south-weSt 
of Gnqualand East In Kaffir genealogy^ they hold an honour- 
able position, being traditionally descended from Tembu, cider 
brothei of Xosa, from whom most “ Kaffirs ” claim descent 
(see Kaffirs) 

TEMENOS (Gr tI/xcvos, tI/iuch, to cut), the Greek term m 
archaeology given to a piece of land which forms the enclosure 
of a temple, or sanctuary 

TEMESVAR, the capital of the county of Temes, Hungary, 
188 m SE of Budapest by rail Pop (1900) S 3 ) 03 S 

XXVI K) 
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on the navigable Bega canal and on the river B^ga, and consists 
of the inner town, formerly strongly fortified, and of four out- 
lying suburbs Several parks have been laid out on the site 
of the broad glacis which formerly separated Temesvdr from 
its suburbs, which are now united with it by broad avenues 
TemesvAr is the seat of a Roman Catholic and a Greek Orthodox 
bishop Amongst its principal buildmgs are the Roman 
Catholic cathedral, built (1735-57) by Maria Theresa, the 
Gr^ek Orthodox cathedral , a castle built by Hunyady Janos 
m 1442, now used as an arsenal , the town and county hall, 
the museum and large barracks In the principal square rises 
a Gothic colunrn, 40 ft high, erected by the Emperor Francis 
Joseph m 1851 to commemorate the successful resistance of 
the town to the siege of 107 days laid by the Hungarian 
revolutionary army m 1849 Temesvar is the most important 
centre of commerce and industry of south Hungary, and 
carries on a brisk trade m gram, flour, spirits and horses Its 
industrial establishments include factories for tobacco, cloth, 
matches, leather, artificial manure, besides brewenes and 
distilleries 

lemesvdr is an old town, and although destroyed by the 
Tatars in 1242, it was a populous place at the begmnmg of 
the 14th century, and was strongly fortified by King Charles 
Robert of Anjou, who resided here several ) ears llie Hunyady 
family had also their residence here In 1514 the peasant leader, 
Stephan Dozsa, was defeated by the Transylvanian voivod, John 
2 ^polya, near Temesvdr, captured and executed Unsuccess- 
fully besieged by the Turks in 1552, it was captured by them 
m the followmg year after a heroic resistance It remained m 
their hands until 1716, when it was liberated by Prince Eugene 
of Savoy New strong fortifications were erected, and the 
town grew steadily in importance, serving as the capital of the 
whole Banat It endured another siege in 1849, when it re- 
sisted successfully the attacks of a Hungarian revolutionary 
army 

TEMPE, VALE OP, the ancient name {t e cleft, from Gr 
T€fiv€iv, to cut) of a narrow valley m N Thessaly, through which 
the river Peneus (mod Salambna) reaches the sea The valley, 
which the Greeks were accustomed to associate with rural 
delights, IS a chasm, cloven m the rocks, the fable tells us, by 
the trident of Poseidon, between Olympus and Ossa, but 
though it possesses every element of the sublime, yet its features 
are soft and beautiful, from the broad winding river, the 
luxuriant vegetation, and the glades that at intervals open out 
at the foot of the cliffs It is about four miles and a half long, 
and towards the middle of the pass, where the rocks are highest, 
the precipices m the direction of Olympus fall so steeply 
as to bar the passage on that side , but those which descend 

from Ossa are the loftiest, for they rise in many places not less 
than 1 500 ft from the valley Owing to the length and narrow- 
ness of the ravine, it was a position easily defended, but still it 
offered a practicable entrance to an invading force , a number 
of castles (of which the rums still exist) were built at different 
times at the strongest points Tempe was sacred to Apollo, 
to whom a temple was erected on the right bank Every ninth 
year a sacred mission proceeded to the valley to pluck the laurel 
for the chaplets foi the Pythian games Owing to its wide- 
spread fame, the name Tempe was given also to the valley of . 
the Vclmus near Reate (Italy) and that of the Helorus m Sicily 

TEMPER (from Lat iemperare, to mingle or compound in 
due proportion, to qualify, rule, regulate, to be moderate, 
formed from tempus, time, fit or due season), to blend, modify, 
or qualify by mixmg, to combine in due proportions, hence to 
restrain, calm A specific application of the word is to the 
bringing of steel or other metal to a proper hardness and 
elasticity (see Metal and Iron and Steel) The word is also 
used as a substantive, especially in the transferred sense of 
disposition or frame of mind, generally with some qualifying 
epithet, but when used absolutely signifying a hasty, passionate 
temper, or display of such 

TEMPERA (the Italian term), or Distemper, a mctliod of 
pamtmg m which sobd pigments are employed, mixed ivith a 


water medium/ in which some kind of gum or gelatinous sub- 
stance IS dissolved to prevent the coloui:s from scahng off 
Tempera is also called in Italy fresco a secco, as distmguished 
from fresco buono, or true fresco, painted on freshly laid patches 
of stucco Various media have been used for tempera work, 
such as the glutmous sap of the fig and other trees, various 
gums which are soluble in water, and size made by boiling down 
fish-bones, parchment and animals* hoofs A mixture of egg 
and vinegar has also been found to make a good medium, 
especially when it is desirable to apply the colours in consider- 
able body or tmpasto For the nature and history of painting 
m tempera and fresco, see Painting^ 

TEMPERANCE Tlie word “ temperance,** which strictly 
means moderation, has acquired a particular meaning in con- 
nexion with mtoxicatmg liquor, and it is here used in that 
limited sense The “ temperance question ” is the equivalent 
m English of V alcoohsme and Alkoholismus in French and German- 
speaking countries respectively , it embraces all the problems 
tliat arise m connexion with the use or abuse of alcoholic drink 
This usage has arisen from the practice of societies formed for 
the purpose of suppressing or reducing the consumpticm of such 
liquors, and calling themselves Temperance Societies Their 
activity is often spoken of as the Temperance Movement, 
though that term properly covers very much wider ground 

Historical — Ever since man m some distant age first dis- 
coveied that process of fermentation by which sugar is converted 
into alcohol and carbonic acid, and experienced the intoxicating 
effects of the liquor so produced, there has been, m a sense, a 
temperance question The records of the ancient Oriental 
civilizations contain many references to it, and from very 
remote times efforts were made by priests, sages or law-givers 
m India, Persia, China, Palestine, Egypt, Greece and Carthage 
to combat the vice of drunkenness But the evil appears never 
to have been so great or the object of so much attention in the 
ancient world as m Western countries and our own era Two 
circumstances mainly differentiate the modern problem, one 
IS the use of distilled waters or spirits as a beverage, and the 
other the climatic conditions prevailing in the more northern 
latitudes which are the home of Western civilization The 
intoxicating drinks used by the ancients were wines ob tamed 
froi# grapes or other fruits and beers from various kinds of 
gram These products were not confined to the East, but were 
known to the ancient civilizations of Mexico and Peru and even 
to primitive peoples who used the sugar-containing juices and 
other substances indigenous in their country In the time of 
the Romans the barban.ins m the north of Furope used fermented 
liquors made from honey (mead), barley (beer) and apples 
(cider) in place of grape-wme All such drinks produce intoxi- 
cation if taken m sufficient quantity , but their action is so 
much slower and less violent than that of distilled spirits that 
even their abuse did not give rise to any opposition that can 
properly be called a movement, and the distinction has re- 
peatedly formed the basis of legislation in several countries 
down to this day Extremists now place all alcohol-containing 
drinks under the same ban, but fermented liquors arc still 
generally held to be comparatively innocuous , nor can any one 
deny that there is a difference It is safe to say that if spirits 
had never been discovered the history of the question would 
have been entirely different The distillation of essences from 
various substances seems to have been known to the ancients 
and to have been earned on by the Arabians m the dark ages , 
but potable spints were not known until the 13th century 
The distilled essence of wine or aqua vitae (brandy) is mentioned 
then as a new discovery by Amoldus de Villa Nova, a chemist 
and physiaem, who regarded it, from the chemical or medical 
point of view, as a divine product It probably came into use 
very gradually, but once the art of distillation had been mastered 
it was extended to other alcoholic substances in countries 
where wine was not grown Malt, from which beer had been 
made from time immemorial, was naturally used for the 

' Hence it used to be called “ water-work ”, see Shakespeare, 
Hen, IV , part u act il sc i 
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purpose, and then gm or Geneva spirits and whisky or usque- 
bagh (Irish for ** water of life ”) were added to grape brandy , 
then came corn brandy in the north and east of Europe, rum 
from sugar canes m the Indies, potato spirit, and eventually, 
as the process was perfected, rectified ethyl alcohol from almost 
anything contaming sugar or starch 

The concentrated form of alcohol, thus evolved, for a long 
time carried with it the prestige of a divme essence from the 
middle ages when chemistry was a mysterious art allied to 
all sorts of superstitions It had potent properties and was 
held to possess great virtue This view is embodied m the 
name “ water of life,** and was at one time universally held , 
traces of it still linger among the very ignorant Ardent spint 
seemed particularly desirable to the habitants of the cold and 
damp regions of northern Europe, where the people took to it 
with avidity and imbibed it without restraint when it became 
cheap and accessible That happened in England, as related 
in the article on Liquor Laws, in the early part of the i8th 
century , and out of the frightful results which followed there 
eventually arose the modem Temperance Movement The 
legislature had been busy with the liquor traffic for more than 
two centuries previously, but its task had been the repression 
of disorder , the thing was a nuisance and had to be checked 
m the interests of public order It is significant that though 
drunkenness had been prevalent from the earliest tunes, the 
disorder which forced legislative control did not make its ap- 
pearance until after the introduction of spirits , but they were 
not cheap enough to be generally accessible until the home 
manufacture of gin was encouraged towards the end of the 17th 
century, and consequently their use did not cause visible 
demoralization on a large scale until then When, however, 
the spirit bars in London put up signboards, as related by 
Smollett, inviting people to be “ drunk for one penny ** and 
“ dead drunk for 2d ,*’ with “ straw for nothmg ** on which to 
sleep off the effects, the full significance of unlimited indulgence 
m spirits became visible Speaking m the House of Lords m 
1743 Lord Lonsdale said — 

“ In ever'’- part of this great metropolis whoever shall pass along 
llic streets will find wretchedness stretched upon the pavement, 
insensible and motionless, and only removed by the chanty of 
passengers from the danger of being crushed by carnages or 
trampled by horses or strangled with filth in the common sewers 
ThCbC liquors not only infatuate the mind but poison the 
body , they not only fill our streets with madness and our prisons 
with cnminals but our hospitals with cripples Those women 

who not in this poisonous debauchery are quickly disabled from 
bearing children, or produce children diseased from their birth 

Ihe latter part of this quotation is particularly interesting 
because it proves the participation of women in public drunken- 
ness at this period and shows that the physical rum caused by 
excess and its national consequences were then for the first time 
recognized It was the first step towards the inauguration 
of the Temperance Movement in the sense of a spontaneous 
and conscious effort on the part of the community as distin- 
guished from the action of authority responsible for public 
decency The need was only realized by degrees Intemper- 
ance was one of many questions which we can now see were 
struggling into existence durmg the latter half of the i8th 
centurv, to become the subject matter of ** social reform ** m 
the 19th Like the majority of them it was a question of 
bodily welfare, of health A breach had been made in the 
unthinking traditional belief m the virtue of alcoholic liquor 
by the experiences referred to , and medical thought, as soon 
as it began to busy itself with health as distinguished from 
the treatment of disease, took the matter up In 1804 Dr 
Trotter of Edinburgh published a book on the subject, which 
was an expansion of his academic thesis written in 1788, Dr 
Benjamin Rush of Philadelphia, a distinguished American 
physician and politician, who had studied in Edinburgh and 
London, wrote a striking paper on the same subject in the same 
year , and very soon after this tlie organized Temperance 
Movement was set on foot in the United States, where the habit 
of spint-drmking had been transplanted from the Bntish Islands 
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Temperance Organtzahon — ^In 1808 a temperance society was 
founded at Saratoga m the state of New York, and m 1813 
the Massachusetts Society for the Suppression of Intemperance 
made its appearance These seem to have been the earliest 
organizations, though the device of a pledge of abstinence had 
been introduced m 1800 Ihc movement made rapid progress 
mainly under the influence of the Churches In 1826 the 
American Society for the Promotion of Temperance was 
founded in Boston, and by 1833 there were 6000 local societies 
m several states with more than a million members The 
campaign was for the most part directed against the use of 
spirits only, and the proposal to include all alcoholic drmks in 
the pledge of abstinence, though adopted by a few societies, 
was rejected in 1833 by the American Society, but accepted m 
1836 and retained ever since 

In Europe the earliest organizations were formed in Ireland 
A temperance club is said to have been started at Skibbcrcen 
in i8i8, and others followed , but it was m 1829 that the 
organized movement began to make effectual progress with 
the formation of the Ulster Temperance Society By the end 
of that year there were twenty-five societies in Ireland and two 
or three in Scotland In 1830 the movement spread to York- 
shire and Lancashire, and supported a new'spaper called the 
Temperance Societies^ Record, according to which there were 
then 127 societies with 23,000 paying members and 60,000 
associated abstainers In 1831 the Bntish and Foreign Temper- 
ance Society was founded in London with the Bishop of London 
(Blomfield) for president and Archbishop Sumner for one of 
the vice-presidents This important society, of which Queen 
Victoria became patron on her accession m 1837, c^me to an 
end in 1850, when the whole cause was under an eclipse At 
the time it was formed temperance meant abstinence from 
spirits, as at first in the United States , but very soon afterwards 
the more drastic form of total abstinence began to be urged in 
the north of England and acquired the name of teetotahsm 
from “ tee-total,** a local intensive for total *’ It led to 
strife in the societies and damaged the cause, which suffered 
in public estimation from the intemperance of some of its 
advocates Ihe early promise of the movement was not 
fulfilled , It ceased to grow after a few >ears and then declined, 
both in the United Kingdom and m the United States The 
most remarkable episode m the temperance campaign at this 
period was the mission of the Rev Theobald Mathew of Cork, 
commonly known as Father Mathew, the greatest of all temper- 
ance missionaries He travelled through Ireland in the years 
1838-42 and everywhere excited intense enthusiasm People 
flocked to hear him and took the pledge m crowds In 1841 
the number of abstainers in Ireland was estimated to be 4,647 ,000, 
which is more than the entire population to-da> In three 
years the consumption of spirits fell from 10,815,000 to 
15,290,000 gallons Ihis was not all due to Fatlier Mathew, 
because great depression and distress prevailed at the same 
time, but he unquestionably exercised an extraordinary in- 
fluence In 1843 he went to England, where he had less, though 
still great, success, and in 1850 to America He died m 1856, 
by which time the cause had fallen into a depressed state in 
both countries In the United States a flash of enthusiasm of 
a similar character, but on a smaller scale, known as the 
Washmgtonian movement, had appeared about the same tune 
It was started in Baltimore by a knot of reformed drunkards 
m 1840 and was carried on by means of public meetings , many 
societies were formed and some half-million persons took the 
pledge, including many reformed drunkards But the public 
grew weary of the agitation and enthusiasm died down. The 
decline of moral suasion and of the societies was followed by a 
tendenc^r to have recourse to compulsion and to secure by 
legislation that abstinence from alcoholic drinks which the public 
would not voluntarily adopt or would not maintam when 
adopted In 1845 a law prohibiting the public sale of liquor 
was passed in New York State but repealed m 1847 > ^^ 5 ^ 

state prohibition was adopted m Maine (see Liquor Laws) 
The same tendency was manifested m England by the formation 
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in 1853 of the United Kingdom Alliance “ to procure the total 
and immediate legislative suppression of the traffic in intoxi- 
cating liquors as beverages 

Since that time the organized movement has embraced both 
elements, the voluntary and the compulsory, and has combined 
the inculcation of individual abstinence with the promotion 
of legislation for the reduction or suppression of the traffic 
On the whole the latter has predominated, particularly in the 
United States, where organized agitation has for more than half 
a century made temperance a political question and has pro- 
duced the various experiments in legislation of which an account 
is given in the article on Liquor Laws In 1869 a National 
Prohibition Party was formed In Great Britain the political 
element has been less predominant but sufficiently pronounced to 
form a distinguishing feature between the early and more en- 
thusiastic stage of temperance agitation, which after lasting some 
twenty years suffered a reaction, and the later one, which began 
between i860 and 1870 and made way more gradually In addi- 
tion to combining the moral and the political elements the 
modern movement is characterized by the following features 
(i) international organization, (2) organized co-operation of 
women, (3) juvenile temperance, (4) teaching of temperance 
in schools and elsewhere, (5) scientific study of alcohol and 
inebriety 

(1) International organization appears to have been started by 
the Order of Good Templars a society of abstainers formed in 
1851 at Utica m New York vState It spread over tlie United 
States and Canada and in 1868 was introduced into Great Britain 
Some years later it was extended to bcandmavia where it is very 
strong Temperance societies had previously exists d in Norway 
from 1836 and m Sweden from 18^7 , these seem to be the earliest 
examples on the continent of Fiirope The Goo<l Templar organiza- 
tion has spread to several otlier European countnes, to Australasia, 
India South and West Africa and South America There arc 
several other international societies and international congresses 
have been held the first in 1881; at Antwerp A World’s Prohibition 
Conference wvs held in London in iqot; It was atteniled by about 
300 delegates from temi)erance societies in nearly all parts of the 
world and resulted in the foundation of an International Prohibition 
Federation, which embraces every country m Europe with three 
or four minor exceptions the United States Mexico Argentina 
the Bntish self-governing Dominions India, China Japan Palestine, 
Tunisia and Hawaii The formation of this body indicates the 
growtli of the most uncompromising form of antagonism to tlic 
liquor traffic It object is the total abolition of the legalizeil traffic 
throughout the world 

(2) The organization of women, which has also liecome inter- 
national dates from 1874 when the National Women’s ( hnstiaii 
femperance Umon was founded at Cleveland in the United States 
In 1907 it had branches in every stab in the Union and in about 
10 000 towns and villages with an aggregate membership of 3«;o exx) 
It employs all means educational and social as well as political 
but it has exercised great influence in promoting that drastic legis- 
kition which characterizes the United States It has also taken 
up many other questions relating to women, m addition to temper 
ance and has adopted the badge of a white nbbon About the 
year 188^ Miss Frances Willard who had been the moving spirit 
of the Union earned the organization of women into other lands 
and formed the World’s Woman’s Christian lemptranec Union, 
which now possesses branches in some fifty countries with a total 
memliership of half a million It has held several convmtions in 
Amenca and Europe and circulated a polyglot petition said to lie 
the largest on rex:ord which has been presented to a large number 
of sovereigns anil otlier heads of states Ihere are several other 
female organiz itions in the United Kingdom 

(3) The inclusion of children in temperance organization goes 
back to 1847 when a society was formed at Leeds in Yorkshire 
of juvenile abstainers who had taken the pledge , it took the name 
of Band of Hope Ihc practice spread and in iSqi a Band of Hope 
Umon was formcil There are now a number of such unions, for 
the United Kingdom Scotland Ireland and separate counties m 
England , the Bands of Hope are said to number 1^,000 in all 
There are also several other juvenile organizations, some of which 
are branches of the adult societies By far the largest is the juvenile 
section of the Church of England Temperance Society, which has 
485 888 members (IQTO) Children’s societies in the United States 
arc usually called the Loyal lemperance Legion hut there an 
some Bands of Hope also On the continent of I nrope juvemh 
organizations exist in several countnes and notably 111 Sweden and 
B^ium {sf)ciei€f! scolatrcs) 

(4) The teaching of temperance m schools which has become i 
great feature of the moral propaganda was liegun by pnvate effort 
m 1852, wlien the late Mr John Hope inaugurated a regular weekly 


visitation of day-schools m Edinburgh In 1875 at the invitation 
of the National lemperance League, the late Sir Benjamin Richard- 
son wrote his Temperance Lesson Book, which was adopted by 
many schools as a primer In 1889 school-teaching by travelling 
lecturers was taken up by the United Kingdom Band of Hope 
Union and the example was followed by many other societies 
The Band of Hope Unions in England alone have spent over ;^3000 
a year for the last twenty years in itinerant lectures , object-lessons 
on the nature and effects of alcoholic drinks are given to children in 
the higher standards Ihe Church of England Temperance Society 
cames on similar work in diocesan schools and examines the 
children m the subject of temperance , in 190Q it had in use 6000 
lantern slides for lectures, and set 7S98 examination papers The 
voluntary temperance teaching having grown continuously and 
become very extensive, has led to action by central education 
authorities In 1906 the Board of Eilucation in Ireland made 
' Hygiene and Temperance ” a compulsory subject in the public 
schools 111 iQi)9 the Board of Education for England issued a 
syllabus of temperance teaching the adoption of which in elementary 
schools IS optional In Scotland also courses of teaching in hygiene 
and temjierance are permissive and have been adopted by many 
local educational authorities In the United States compulsory 
teaching is of much longer standing and more advanced The 
question was iirst taken up by the Women’s Christian Temperance 
Umon (see above) in 1879 , it was believed that by teaching the 
physiological effects of alcohol to all children the problem of in- 
temperance would be effectually “ solved ” and a systematic political 
campaign was planned and carried out for the purpose of obtaining 
compulsory Ugislation to give effect to this idea The campaign 
was successful in New York in 1884 in Pennsylvania in 1881; and 
subsequently in other states Laws have now been j^assed in every 
state ami territory making anii-alcohol teaching part of the curri- 
culum m the public schools and tobacco is usually included Tlic 
manner of teaching has given rise to much controversy and opposi- 
tion Tcinpciance is taught m connexion with physiology and 
hygiene, but the promoters of the movement insisted that promi- 
nence should be given to il and that the text books should be adapted 
accordingly Consequt ntly .1 class of text-books came into use which 
were offensive to men of science and well-educated teachers because 
they contained filsc statements and absolute nonsense Thi effect 
of forcing teachers to teach what they knew to be untrue was very 
unfortunate, and in some states the laws have undergone revision 
With regard to other countries the practice varies greatly bchool 
teaching is compulsory 111 Canada except in (IucIkc and Prince 
Edwird Islind, where it is jiernussivo m E ranee since 1902 , in 
bweden since 1892, and in Iceland It is recognized by lulhojrity 
but options! in Australia South Africa some provinces of India 
Belgium Tmland, Denmark Noiway, Germany, Austria-Hungary 
and Switzerland The movement in favour of scliool-teachmg is 
coiignuously and generally advancing 

(q The scientific study of the physiology and pathology of 
alcohol IS a very large subject in itself As has been shown above 
the pioneers of the temperance movement were medical men , and 
though the Churches soon became the chief moving force doctors 
have always exercised an influence, and m more recent times since 
people learnt to bow down to the name of Science there has been 
a m irkcil tendency to have recourse to sen ntific authority for aigu- 
ments and support of which the teaching of temperance as a brancli 
of jihysiology or hygiene is an illustration At the same time the 
increasing inteiest taken in all questions relating to health has 
ilirected the attention of scientific investigators to this subject 
while advancing knowledge of physiology, pathology and chemistry 
in general and improved means of investigation have enabled them 
to pursue it in various directions Consequently a large amount 
of research has been devoted to alcohol and its effects both by 
experimentation on animals and plants and by observation of the 
morbid conditions set up m human beings by excessive and long 
continued indulgence in alcoholic drinks Another field of inquiry 
wlucii h,is been actively worked is the statistical study of drink in 
relation to nationality occupation, diiUise insanity, mortality, 
longevity crime pauperism and other asjiects of social life In 
London there is a society consisting chiefly of medical men for the 
scientific study of inebriety , it holds periodical meetings at which 
papers are read and discussed But the subject is being worked at 
in every country and a vast mass of information has been accu- 
mulated An attempt will be made later on to summan/c the more 
important results of this activity There is no doubt that it has 
exercised a strong influence on jiublic opinion and on the whole in 
the direction of temperance A great change of attitude has taken 
place and is still going on The ill-effects of excessive drinking 
especially of distilled spirits, have long been recognized but the 
tendency now is to question whether any alcohol-containing drinks 
are of any value at all and to deny any valid distinction between 
distilled and ftrmented liquois Medical abstinence societies have 
been formed in England, Germany, Belgium, Holland, Norway, 
Sweden and Denmnrk 

Present State of the Movement — No comprehensive data arc 
available for estimating the numerical strength of the temperance 
organizations or the number of abstainers at the present time , but 
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the Alliance Year Book contains a directory of societies, which at 
least give some idea ot the wide distribution of the movement The 
following summary figures are extracted from the hst , they relate 
to distinct organizations, exclusive of branches and sub sections, 
having for their object the promotion of individual abstinence or 
of legislation The United Kingdom, 62 , Australasia, 1 1 , Canada, 
2 , South Africa, 3, India, 2, United States, 10 , Austria-Hungary, 
8, Belgium 2 Denmark 5, France, 4, Germany 12, Holland 6, 
Sweden, 6 , Switzerland, 1 1 The figures are no doubt very imperfect 
and must not be taken m any way to represent the relative strength 
of temperance organizations m the several countiies The list 
for the United Kingdom is much more complete than for the other 
countries The A Uiance Year Book indeed gives the names of 1 30 
organizations in the United Kingdom connected in some way with 
temperance work , but these include local branches, juvenile 
sections, insurance companies orphanages and so on An attempt 
has been made to pick out the temperance societies as ordinarily 
understood but some of those included are merely committees 


for promoting particular pieces of legislation and on the other 
hanil bodies like the Salvation Army and the Church Army, which 
do a gieat deal of temperance work but are not pnmanly and 
principally engaged in it have been onutted Altogether the subject 
is full of confusion and not susceptible of exact statement The 
number of sock ties is no guide to the number of individuals, for 
many persons belong to several organizations There can be little 
doubt that the organized movement is numerically strongest in the 
United States and next strongest in the Unite<l Kingdom, but no 
reliable estimates can be made 

Some of the British societies call for particular notice The 
two pnncipal on< s are the ( hurch of England Temperance Society 
and the United Kingdom Alliance The latter, founded in 1853, is 
the chief fighting political organization having total prohibition 
of the liquor traffic for its object , its income is about 12,000 a 
>ear The Church of England Temperance Society is much the 
largest of the British societies It was founded in 1862 and re- 
constitutetl in 1873 on a dual basis of total abstinence and general 
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anti-intcmperance Its objects are (i) the promotion of habits of 
temperance (2) the reformation of the intemperate , (3) the removal 
of the causes which leail to intemperance Thus it embraces both 
the moral and the legislative spheres, but the former takes first 
place , and this was emphasized in 1909 by the inauguration of a 
” forward movement " in spiritual activitv On the legislative 
side the society supports measures of reform rather than pro- 
hibition and particularly reduction of licences and popular control 
of the traffic Its activity is many-sided , it carries on an extensive 
publication department and educational courses police court and 
prison gate missions, missions to seamen travelling vans and in- 
ebnate homes, of which there are 4 for women and i for men It 
works locally through 36 diocesan branches, of which the aggregate 
expenditure in 1909 was exclusive of the central oftice 

It has Church temperance societies m Scotland and Ireland affiliated 
to it. as are the missions to seamen and it has mven birth to a 
temperance mission for railway \\ orkers and a Church benefit society 
Its comparative moderation contrasts strongly with the extreme 
views 01 many temperance bodies One of its departments is a 
semi teetotal association which was founded separately in 1903, but 
came under the society in 1904 , the members pledge themselves 
to abstain from alcoholic liquor between meals This department 
which revives an old form of pledge has been very successful , it 
IS found that members frecpicntly go on to take the full pledge The 
total membership of the Church of England Temperance Society 
in 190Q wasb3b 233, thusdistnbuted — General section 35,901; total 
abstainers 11444J., juvenile members 481; 888 The enormous 
number of juvenile members is significant The numerical strength 
of the temper ince societies in general which is often greatly ex- 
aggerated, seems to be largely made up by the juvenile contingents 
so far as information is available Other noteworthy British 
societies are the Royal Army lempc ranee Association and the 
Royal Naval lemperance ‘Society Ihe special liability of soldiers 
and sailors to intoiiipeiance makes the work of thcoc bodies parti- 
cularly valuable and it is strongly supported by the king and many 
officers of the greatest distinction Very striking results have been 
obtained in the army Twenty-five pei cent of the Home Forces 
and 42 per cent of the Indian army belong to the association , and 
the movement is growing In the navy 25,000 men have joined 
the Temperance Society 

Like other propagandist causes of the day the tempierance move 
ment is supported by an enormous output of literature, including 
books pamphlets leaflets and periodicals The Alliance Year Book 
gives a list of the latter It names over 40 in the United Kingdom , 
the great majority are penny monthly magazines hut three societies 
conduct weekly journals — namely the ( hurch of England Temper- 
ance Society {t^ nperancL Chronicle) UniUd Kingdom Alliance 
{Alliance News) and the International Order of Good Templars 
{Good Templars* Watchword) Several Nonconformist chuiches 
have weekly papers in which temperance work is specially noted, 
as in the War Cry, the journal of tlie Salvation Army For other 
countries the niimlier of journals is given as follows — Australasia, 
10 (one weekly) Canada 7 (3 weekly), India, 5 , South Africa 2, 
USA 15(2 weekly) , Austria 2 , Belgium, 2 , Denmark i , I ranee, 2 , 
Germany 8 , Holland 2 , Italy i , Norwiy 2 , Russia, i , Sweden, 7, 
Switzerland 3 The list is no doubt impt rfect In the United States 
newspapers of all kinds arc many times more numerous than in the 
United Kingdom and the \mcrican Prohibition Year Book names 21 
“leading” prohibition papers of which 16 are weekly and i daily 
There arc probably hundreds of temperance journals in the Unit^ 
States 

Effect of the Tempi ranee Movement — The organized agitation 
against the abuse and even the use of alcoholic liquors thus briefly 
described is a very interesting feature of social life in the present 
state of civilization , but when a serious attempt is made to ascertain 
its results the inquiry is found to be beset with difficulty It has no 
doubt been largely instrumental in procuiing the varied mass of 
legislation descnl>ed in the article on Liquor Laws, particularly 
in the United States, the United Kingdom and Scandinavia , and 
these laws are in a sense results Ardent advocates of legislation 
who are always apt to substitute the means for the end point to 
them with satisfaction Those who demand prohibition regard its 
adoption by this or that community as an end in itself and a proof 
of ” progress ” , more moderate reformers view the reduction of 
public-houses in the same light Facts of this kind can be stated 
with precision but they go a very little way The real point is not 
the law or the number of houses but tne habits of the people 
and what we want to know is the eflfect on them of legislation, of 
organization, moral persuasion and the other influences that go to 
make up the Temperance Mov ement To this question no clear or 
general answer can be mven Ihere is a good deal of information 
about the United Kingdom where the subject has been much more 
fully studied than anywhere else and about Norway and Sweden 
but for other countries valid data are lacking to show v/hether 
intemperance has increased or diminished TTie fullest statistical 
evidence available relates to the consumption of dnnk 

Consumption of Dnnk 

International Statistics — In 1906 a return was published by the 
British Board of Trade giving the production and consumption of 


alcoholic beverages in different countnes for the years 1801-1905 
The ^able on p 581 is compiled from it Information is also given 
in the returns for Spain, Portugal, the Balkan States and South 
Africa, but it is very imperfect and has therefore been omitted 
The only consideiable movement during the 15 years covered 
by the table is a marked increase in the consumption of beer It 
has occurred in some measure in the following countries — Russia, 
Sweden, Denmark France, Belgium, Switzerland, Italy, Austria, 
United States, Canada, Australia, New Zealand The nse is notably 
large in Sweden, France, Switzerland, United States and Canada , 
and the upward movement has been particularly steady since 1898 
in the United States, Canada and New Zealand Exceptions are 
the United Kingdom and Norway, in both of which the consumption 
has fallen largely and steadily since 1899 In Germany it has also 
fallen somewhat since 1900, but not so steadily, and over the whole 
penod it has risen in that country It is impossible to connect 
these vanous movements either with legislation or with temperance 
organization If the fall in Norway is ascribed to them it must 
be pointed out that they are much more directed against spirits 
than against beer in that country, and the consumption of spirits 
shows no such movement, having iisen since 1897 No one who 
has studied the subject in the different countnes affected can doubt 
that the general rise is due to the introduction and growing popu- 
larity of the light beers onginally brewed m Germany and Austria, 
and commonly called “ lager “ Thib is notably the case m France, 
Belgium, Sweden and North America It is an instance of the 
force of popular taste The increase in beer his not been accom- 
panied by a correspondmg reduction of other alcoholic liquor Wine 
might be left out of account in this connexion It is largely con- 
sumed only in countries where it is extensively grown namely, in 
France, Italy and Switzerland, out of th^ conn tries enumerated The 
consumption is very irregular and dependent mainly on the abundance 
of the crop But the tendency of wine has also been to nse , it has 
risen in Franec Belgium, Ital>, Austria the United States and 
Australia With regard to spirits, the only general movement is that 
consumption has fiUen in most European countnes since 1900 
But this does not appear to be compensatory to the rise of beer, 
which extends over < he whole period and went on when spirits were 
rising too Exceptions to the downward movement of spints since 
1900 are offered by the United States and Canada and to a less 
extent by Russia, Italy and Norway Ihe only country in which 
all classes of drink have steadilv fallen is the United Kingdom , this 
singular fact will be discussed presently but its peculiarity should be 
noted here m connexion with other countnes 

Attempts have been made to express the total consumption of 
each country in terms of alcohol by allowing a certain percent!age 
of spirit for wine and beer and reducing all three to a common 
denominator The calculation yields a simple and uniform measure 
of comparison and permits the classification of the countries m the 
ortl^ of their alcoholic consumption , but it must be regarded as 
a somewhat arbitr«iry estimate because the strength of both wine 
and beer vanes con'^idcrablv Ihe Brewers' Almanack gives the 
following table based on the returns ciuoted above — 


Consumption of Alcohol at Proof strength in Gallons 
Annual Average per Head 1001-5 



Wine 

Beer 

Spirits 

lotal 

1 ranee 

7 70 

063 

I 36 

969 

Italy 

6 27 


0 26 

<5 53 

Belgium 

0 25 

3 84 

I 35 

5 44 

Switzerland 

3 35 

I II 

0 96 

5 42 

Spam 

4 62 


4 62 

Portugal 

427 



427 

Austria 

097 

I 23 

2 06 

4 26 

Germany 

0 36 

2 08 

I 75 

4 19 

Denmark 


I 64 

2 54 

4 18 

United Kingdom 

0 08 

2 35 

099 

342 

Hungary 

097 

0 12 

I 89 

2 98 

United States 

0 II 

I 23 

I 21 

2 55 

Sweden 


I 00 

1 46 

2 46 

Australia 

0 32 

094 

0 88 

2 14 

Holland 

0 09 


I 50 

I 59 

New Zealand 

074 

0 69 

I 43 

Canada 


0 40 

0 85 

I 25 

Russia 



095 

095 

Cape 


0 12 

075 

0 87 

Norway 


0 25 

0 flo 

0 85 

Natal 


005 

037 

042 

Newfoundland 


0 02 

0 34 

0 36 


Apart from the gaps in the information, whicli speak for them- 
selves, allowance must be made for other defects In no case is 
the nominal consumption per head a valid index to the relative 
temperateness of different peoples unless other conditions are 
fairly equal Ihe distnbution of the drinking has to be taken mto 
account, and this is conditioned bv the age and sex constitution 
of the population and by the habits of the people A country m 
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which every person except infants takes a minute quantity of drink 
at every meal every day will have a far larger consumption per head 
and yet may be far more temperate than one in which a large pro- 
portion of the population takes none at all and the dnnkmg is 
concentrated m regard to both time and person The Portuguese 
and Spaniards, for instance, are more temperate than any of the 
nations below them on the list , drunkenness is never seen in Portugal 
and in the south of Spam (the bishop of Birmingham has pubhely 
borne testimony to the soonety even of such a large seaport as 
Barcelona) The aggregate consumption is brought up to a com- 
paratively high level by the national practice of drinking a little 
wine freely diluted with water, a beverage whicli contains less 
alcohol than many “ temperance " drinks In hkc manner the 
French and Italians, whose nigh place is due to wine, are more sober 
than most of the nations ranged below them 1 he writer has made 
extensive inquiries on this head in France There is drunkenness, 
to which Zola's V Assommoir bears testimony, but outside Paris 
and the seajxwts it is rare Employers of labour in all the principal 
industrial centres including the mining districts of the north, agree 
on this point The very high position of Belgium is mamly due to a 
prodigious consumption of beer, which is evplaincd by the general 
practice of giving it to children On the other hand drunkenness 
IS exceedingly prevalent in Russia, which is near the bottom of 
the list, and is due to the consumption of vodka The compara- 
tively small amount per head put down in the returns may, it it is 
correct, be explainea by the very large proportion of children in 
the population The opposite condition is illustratetl by Western 
Australia, which has a consumption per head nearly thriee that 
of any other Australian province These instances will show the 
conditions that must be taken into account in making international 
comparisons and the fallacy of measuring national sobnety by 
consumption per lieacl 

Consumption in United Kingdom — Statistics of consumption 
for a longer period of time than that covered by the tabic given 
above are available for the United Kingdom, the United States 
and Scandinavia, an<l they arc of particular interest because these 
are the countries in which the Temperance Movement has been most 
active and product’\c of most legislation The United Kingdom 
is distingui hed by being the only country m the list which shows 
a distinct fall in the consumption of all three kinds of liquor since 
1899 lo estimate the significance of this interesting fact it must 
be placed in historical perspective The following table, compiled 
from the official returns gives the annual aver ige consumption per 
head in decennial periods from 18^1 to i8qo, and subsequently for 
each year to 1909 No continuous record of beer was kept until 
after 1856 


United Kingdom 

Average Annual Consumption per head in Gallons 


\ear 

Wine 

Beer 

Spirits 

1831-40 

0 26 


I II 

1841-50 

023 


094 

1851-60 

0 23 

23 5 

I 01 

1 80 1 -70 

0 42 

27 5 

094 

1871 80 

0 51 

31 5 

I 17 

1881-90 

0 38 

277 

099 

1891 

0 39 

30 I 

I 03 

1892 

0 38 

29 7 

I 03 

1893 

0 36 

29 5 

0 98 

1894 

0 35 

294 

096 

1895 

037 

29 6 

I 00 

1896 

0 40 

30 8 

I 02 

1897 

0 40 

31 4 

103 

T898 

0 41 

31 9 

1 04 

1899 

0 41 

327 

I 08 

1000 

0 42 

32 2 

X 18 

1901 

0 36 

31 4 

I 10 

1902 

035 

30 6 

I 01 

1903 

037 

302 

I 03 

1904 

031 

29 5 

099 

1905 

0 27 

284 i 

093 

1906 

027 

279 

091 

1907 

0 28 

27 8 

091 

1908 

0 27 

27 6 

090 

1909 

0 25 

26 4 

0 87 


It will be observed that the consumption has oscillated up and 
down during the whole period of 79 years More spirits were drunk 
m 1831-40 than m the three following decades and more wine 
than m the two following decades The decennial period of neatest 
consumption was 1871-80 , and the highest pomts reached were 
wine, o 56 gal m 1876 , beer, 34 o gals in 1874 , spirits, i 29 gals in 
1875 Since then the consumption has always b^n lower, though 
with fluctuations The up and down movement is always associated 
with the state of trade, and the connexion is well marked in the 
last ten years The progressive fall is striking, particularly in 


regard to beer, which is the staple drmk of the people, but the 
period IS too short to warrant the inference that it represents a 
permanent movement which will contmue The fluctuations shown 
by the decennial table given above suggest the probabihty of a 
subsequent nse with a revival of trade Chronic depression and 
unemployment have prevailed in many industries smee 1900, and 
these conditions always cause a dimirtished consumption Never- 
theless they do not fully account for the movement here shown, 
because the fall m consumption has been progressive, whereas 
the state of tride has fluctuated considerably , the curves do not 
coincide Somt other factor has been at work, and tliere is re«is>oii 
to think that it is a gradual change in the habits of the people The 
facts of conbuinption agree witli much othci evidence m pointing 
to this conclusion The expenditure m drink is not so high as it 
used to be m the past, whether periods of prosperity or adversity 
are taken Ihe calculation of annual expenditure prepared for 
the United Kingdom Alliance and commonly called the National 
Drink Bill points to that conclusion It is based on an arbitrary 
estimate of the cost of dnnk to tlic consumer and must not be taken 
to represent established facts , but it has some comparative value, 
The following table gives this calculation for the last* 26 \ears — 


National Drink Dill, UntUd Kingdom 


Ye'll 

Toul 

Expenditure 

Expcndi 
ture per 
head 

Year 

Total 

h xpenditun 

I xpendi 
ture per 
h( act 

iS8i 

/: 

£ 

f 

cf 



£ 


d 

144,734,214 

4 

I 


1807 

174 3<’5 372 

4 

7 


I .'.85 

141 0^9 141 

3 

18 


1898 

17b 967 349 

4 

8 

‘>i 

1886 

140 550,126 

3 

17 

4 i 

1899 

185 927 227 


1 1 

8 

1887 

142 784.43*'^ 

3 

18 


1900 

184 881,196 

4 

10 

4 i 

188K 

142 429,153 


17 


1901 

181 788 245 

4 

7 


1880 

151 064,03 s 

4 

I 

31 

1902 

179409 817 

4 

5 

6i 

1890 

I 59 542 790 

4 

5 

n 

1903 

174 445 271 

4 

2 

4 

1891 

161,765 291 

4 

5 

7.^ 

1904 

i()S 987,165 

3 

18 

III 

I 8 Q 2 

161,527,717 

4 

4 

91 

1905 

164 167 941 

3 

^5 

ii‘ 

1893 

159 020,7^9 

4 

2 

8| 

1906 

166 425 911 

3 

10 

3 

1804 

158,932,134 

4 

l 


1907 

167 016 200 

3 

15 

9 

1895 

i 03 »i 33.935 

4 

3 

43 1 

1908 

161 060 482 

3 

12 

3 | 

1896 

170,426,467 

4 

6 

4 i 

1909 

155,162,485 

3 

8 

III 


The table begms and ends in two periods of marked depression, 
with one of marked prosperity m between , but it is to be noted that 
in the earlier term of depression, although it was very acute, the 
expenditure never sank so low as in the later one Dunng the 
four lowest years (1885-88) the mean expenditure was nearly 4s a 
head more th in in the hvc lowest years (1905-9) At the other end 
of the scale the high water mark in tlie table, which is the year 
1899, shows an expenditure of £4 iis 8cl , but the previous high 
water mark comparable with it, namely 1876, showed an expenditure 
of £5 IS qd , when calculated on the same basis ITie figures, there- 
fore, rather confirm than contradict the general belief that the 
people have grown more temperate during the last 30 or 40 years 
With regard to the expression national drmk bill,' which tacitly sug- 
gests so much money thrown away on dnnlv it must lie remembered 
that a large proportion is devoted to public purposes and would 
have to be found m some other way In the year ending March 
1909 the trade paid a direct contribution of £37,-^04,575 to the 
national exchequer in excise and customs duties, m addition to 
income-tax and local taxation , all tins comes back to the pubhc 
pocket Then it also maintains dircetlv and indirectly a population 
reckoned at 2,000,000 Ihe net amount spent on dnnk which 
might have l>een saved and spent on other things is not more than 
a third of the total sum 

The United States — The movement ui the United States has 
been totally different The figures below are taken from the 
statistical abstract of the U S government as quoted in the 
imencan Prohibition Year Book Ihe figures, it may be noticed, 
differ widely throughout from those given for the same years m 
the Board of Trade returns of international consumption quoted 
on p 581 The discrepancy is too gieat and too constant to admit of 
any explanation, but that the two sets of returns are calculated 
from different bases It illustrates the defects of these statistics 
and the need of caution m using them The American figures show a 
far larger consumption m the United States than the Fnglish 

The most noticeable fact here shown is the continuous and large 
increase in the consumption of beer Tvery year shows a nse down 
to 1908, when for the first time in 70 years a fall was recorded It 
was continued in 1009, and bemg accompanied by a fall m spirits 
and wane also is no doubt mainly attnbutable to the financial state 
of the country Down to 1880 beer was to a considerable extent 
taking the place of spmts, the consumption of which had previously 
been very high , but after that the steady increase in beer was not 
accompanied by a reverse movement m spmts , and from 1896 to 
1907 all three Kinds of liquor rose together though not wnth equal 
steadiness Tlie rising consumption of beer has bee 1 accompanied 
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by an enormous increase in home production, the capital invested 
in breweries having risen from 4 million dollars m 1850 to 515 
million dollars m 1905 The consumption of spirits is at a much 
higher level than in the United Kingdom, and two considerations 
add greatly to the significance of the fact —one is that drinking 
takes place mon t>etween meals and less at them, and the other 
that it is more confined to men Women, othtr than prostitutes 

Consumption per head xn Gallons ^ United States 

Spirits Wine Malt lotal j 

252 029 I 36 417 I 

2 23 o 27 I 58 4 08 I 

2 86 035 322 643 

2 07 o 32 531 7 70 

I 27 o 56 8 26 10 08 

I 40 o 49 10 ot II 92 

148 037 1074 12 00 

128 04*; 1 1 20 12 g2 

I 126 o 9 i 1280 14^57 

I I 40 o 46 13 H 

I 149 041 15^7 1710 

1 34 o 32 1 1; 32 16 96 

I 01 o 27 1 3 84 1712 

I I 12 o 28 13 96 17 36 

I 1 28 o 39 16 01 17 68 

133 037 1620 1790 

I 36 063 1749 1948 

146 048 1804 1998 

148 o^3 18-28 2033 

I 45 042 18 30 20 38 

I 32 055 20 19 22 26 

1 03 067 21 24 23 53 

I 44 o (x) 20 98 23 02 

I 37 70 

do not frequent the bar as they do in the United Kingdom and 
children not at all J he expenditure in tlnnk, so far as it can bt 
calculated, has fluctuated somewhat, but shows a generil tendency 
to nse The following table has been prepared by Mr G B Waldron 
an American statistician It is taken from the Prohibition Year 
Book, with the American currency converted into Fnglish on the 
basis of ^s to the dollar, omitting fractions of a penny for purjioscs 
of comparison with the British statistics given at^ve 

Annual Drink Bill, Untied Statts 


/e ir 


1898 

1899 
I9fx> 

1901 

1902 

1903 

1904 
1903 

igciCi 

1907 

1908 

( ompanson with the British table shows at a glance an opposite 
movement in the two countries While expenditure has steadily 
fallen in the United Kingdom since 1899, it has as steadily risen m 
the United States , and whereas m 1888 the expenditure in the 
former w is ^ i per cent higher than in the latter, the two had drawn 
equal in 1906 and since then have changed places Moreover the 
different system of taxation brings back a much larger proportion 
of the whole expenditure into the exchequer in tlic United Kingdom 
(see Liquor Laws) The comparison is of much interest m view 
of the very different laws and regulations under which the trade is 
conducted m the two countries It may be objected that the 
statLstics are merely estimates, but both sets are put forward by the 
advocates of prohibition and arc of equal authority, so that they 
hold good for comparison 

Norway and Sweden — The statistics foi these countries are im- 
perfect, because there is no record of wine and in recent years the 
use of spirits has been supplemented or replaced to a considerable 
extent by artificial wines heavily loaded with spints But, as they 
stand the statistics derive special interest from the peculiar con 
ditions under which the traffic is conducted The Scandinavian 
company system was started in Sweden in 1865 and in Norway in 
1871 (see T louoR Laws) 


Yeir 

1 otal 

I xpctidiMin 

1 nx|x;ndi 1 
lure tier 

1 lieaa 



. L ' ^ 

1878 

90, 6s?, 7 ■14 

I 18 1 

1S88 

163 617 341; 

2 14 7 ' 

1889 

168 176 R)9 

2 14 II 1 

1890 

180 529 173 

2 17 8 1 

1891 

193 9 6 560 

314. 

1892 

202 9'"8 872 

324, 

1893 

215 896 634 

3511 

1894 

204 924 298 

3071 

1893 

194 189 466 

2 10 4 1 

i 8 q 6 

192418,995 

2 14 9 1 

1897 

198 640,71 1 

1 2 IS 6 


Total 

Lxpendituic 


Fxpcndi 
tun p« r 
he id 


208,312,573 
214 137995 
234443 322 

243 9 9 398 
269,336,728 
282 122 043 

292 

293.180,332 
321,604 383 

351.461 370 
335.167,639 


3 8 3 

3 10 2 
3 II 7 
3 10 6 

3 16 4 

4 I XI 
3 16 II 


Year ending June 30 

1840 

1850 

i860 

1870 

1880 

1882 

1884 

1886 

1888 

1890 

1892 

1894 

1896 

1898 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

1909 


( onsumption per head in Litres, Norway 


Yen 

Branvin 

Hccr 

1851-60 

5 9 


1861-70 

46 


I 87 I -So 

3 2 

18 3 

1881-90 

3 2 

16 0 

1891 

37 

21 7 

1892 

32 

20 6 

1893 

3 5 

20 8 

1894 

38 

19 8 

189s 

3 5 

177 

1896 

1 2 3 

16 3 

1897 

' 2 2 

178 

1898 

2 6 

21 'f) 

1899 

^ 3 

23 2 

1900 

34 

22 7 

1901 

3 4 

20 0 

1902 

34 

178 

1903 1 

3 2 

14 I 

1904 

3 3 

13 I 

1003 

2 7 

M 7 


Consumption ptr head in Titrts, Sweden 


Year 

j Biativin 

Beer 

1836-60 

95 


1861-70 

97 

10 9 

1871-S0 

10 9 

16 I 

1881-90 

7 

21 9 

1891 

64 

3 t >9 

1892 

65 

30 8 

1893 

67 

31 6 

1894 


33 C) 

1893 

69 

35 5 

1 89 <> 

72 

424 

1897 

75 

4"; 0 

1898 

8 0 

50 0 

1899 

83 

581 

IQOO 

85 

564 

1901 

84 

60 4 

1902 

78 

56 6 

1903 

74 

587 

1904 

6g 

528 

1905 

70 



The inference between these contiguous countries is reinaikable 
The consumption of spints has always been much higher in Sweden 
than in Norway In the old days before any legislation the estimated 
consumption was in Sweden 46 litres (1829) and in Norway 16 litres 
(1833) a head In recent years, under the company system, the 
figures for both countnes are vastly less, but the Swedish con- 
sumption has hardly ever been less than double the Norwegian and 
somclimts three tunes as great This diffeien^e, observed over i 
long period before regul ition and after, points to different condi 
lions and national habits , but such constant differentiating factois 
hardly exj)l iiii tlic strikingly dissimilar movements shown by the 
tables Both countrivs arc obviously affected by the state of trade 
The high water mark of sp rit -drinking m modern times for both 
was the same period, 1874-76, as notid above for the United King- 
dom , Sweden then averaged 124 litres a head and Norway 6 6 
Both show also the influence of the 1900 boom m trade and the 
subsequent decline But m Sweden the increase of beer-dnnkmg 
whicli in 1871-80 was less than in Norway, has been enormous 
If the two dnnks are put together it cannot be said that the con- 
sumption in Sweden was appreciably less in 1896-1905 than m 
1871-80, whereas in Norway it was distinctly less This may in 

{ lart be explained by the substitution of the made wmc, called 
addevin, to which reference has already been made Ihc marked 
fall in the consumption of spints which occurred 111 1896-98 is 
attributed to this cause (Rowntree and Sherwell) , the importation 
of wine rose from 2,320 300 litres in 1891-94 to 5 876,750 litres in 
1898 Subsequently importation was checked by heavier duties 
and reduced consumption followed In 1886-90 the quantity 
consumed per head m litres averaged o 88 , in 1 896-1 90 (j it was 
2 49, with a maximum of 2 75 m 1898 , in 1905 it had fallen again 
to o 88 (Pratt) 

A careful study of the foregoing statistics of consumption in 
the three countries — United Kingdom United States and the 
Scandinavian peninsula — which have paid most attention to the 
problem and have for a long period applied forcible but widely 
different methods of control does not permit any confident con- 
clusion upon the comparative merits of any paiticular system The 
United States, in whose multitudinous liquor laws prohibition plays 
the most prominent part, has most conspicuously failed to check 
consumption Norway and Sweden, both of which combine the 
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principle of disinterested management though not in the same 
form with a certain amount of prohibition show markedly different 
results The Biitish licensing system has been at least as successful 
as any of the otheis ihc most probable conclusion to be drawn 
from the facts is that the movement in each country has been 
mainly determined by other forces , the rise of consumption in the 
United States by the rapid and progressive urbanization of the 
people and the gieat increase of wealth , the diminution of con- 
sumption in the United Kingdom by a change in the habits of the 
people due to m iny c luses to which nirther refe renee is made below , 
while the differtncc between Norway and Sweden is largely due 
to differences of national charietrr and habits already noted 
though some influence must be attributed to the superior system 
and greater stringency of control in Norwiy But it we go back 
to earlier periods there is no doubt at all that an incomparably worse 
st ite of things existed m the United Kingdom and in Scandinavia 
when the spirit traffic was under little control or none at all 

Intemperance — Police stitistics are the best evidence we have 
of the previlcnce of drunkenness which is the most visible and 
direct result of intemperance T ike other statistics they must be 
used with due regiid to the cncumstances of origin and compilation 
They vary according to (i) the laws relating to drunkenness , (2) 
the administration by police aiiel justices , (3) the method of com 
piling returns All these vary in different countries and towns 
and st different times, so that the statistics must not be used for 
minute comparisons But proptrlv handled they are of great value 
and the disnepancics are less thin might he supnosed because it 
IS found on inquiry that the acluil behaviour of the police towards 
tlnmUcti ptrsons does not ppeally differ Neither exriptional /eil 
nor exceptional laxity hsfs very long Ihe general practice is 
only to interfere with those p( rsons whose violence causes dis- 
turbance or whose helplessm ss cn ilcs obstnietion or annoyance 
Hit nuxle ot compiling returns is tin most serious cause of enor 
Many countries have no returns iiul in otheis they aie incomplett 
n osc av 111 ibk however tlirow considcrabU light on the subject 
11k feillowmg quinqiiennnl table shows the movement in Hiigland 
and Wales sintc the drunken jienod 1874-78 The important act 
of 1S72 which men iscd the number of offences vitiates comparison 
with the e irliest returns, which arc however given in the article 
on Drunkenness 


in the iQth century , and the movement was greatly promoted as 
a feature of social life, by the influence of Queen Victona’s reign 
Drunkenness went “ out of fashion,” and the social standard has 
gradually permeated downwards All this has no doubt been 
stimulated by temperance organization and teaching, which has 
constantly kept the question before the public and exercised an 
educational influence in spite of ridicule and abuse ihe change 
has been very gradual but far greater than can shown in figures 
It can be better realized by contrasting the present state of things 
with that described in the past as in the evidence given before a 
select committee of the House of Commons m 1834, when witnesses 
described the scenes that regularly occurred on Sunday morning 
in London — the crowd round the public-houses women with 
babies to which they gave gin, and jieople lying dead drunk in the 
streets The evidence given at this inquiry and by contemporary 
writers reveals a condition of things to which modern times afford 
no parallel and in particular it disposes of the current bchef that 
female drunkenness is a comparatively new thing and increasing 
The practice of frequenting public-houses and dnnking to excess 
in England has been noted for centunes and repeatedly denounced 
It was described at a meeting of the Middlesex magistrates m 1830 
when the chairman said that of 72 cases of drunkenness brought 
up at Row Street on the previous Mondav the majority were women 
” who had been picked up m the streets where they had fallen dead 
drunk ” At the inquiry of 1834 Mr Mark Moore gave the number 
of customers counted entering 14 public-houses in a week , out of 
a total of 269437 there were 108 1593 women and 18 391 children 
Of late years the jiroportion of female drunkards to the whole has 
been percej^tibly diminishing In 1870 the proportion of females 
to the total number procecdctl against for drunkenness was ^39 
per cent in 1890 it was 23 4 per cent The percentage of con- 
victions credited to women m the last few vears is 1905 2042 , 
i9f)6 2060, 1907 2026 1Q08 2013, 190Q 1970 

The foregoing obsci vatioiis on flninkenness ij:>ply only to England 
and Wales I hi returns for Scotland and Irclind are less complete, 
but they show the movement in those parts of the kingdom In 
Ireland a diminution has taken place in recent years but in bcotland 
an increase 

Number of Charges of Drunkenness 


Drunkenuc^'i PngJand and Walts 
Number of Persons pioceecled ig mist per 10,000 


1874-78 

81 2 

1894 98 

1870-83 

69 7 

1899- 1903 

iSSj 88 

63 6 

1904-0H 

1889-9^ 

61 4 



60 4 
«) 

62 4 


lliere has been a marked improvcmtnt since 1874 78 and on 
the whole a jirogrtssive one though intirrupted by a moilerate risi 
in the peiiod of pmsperity alioiit igoo The hgures for the most 
lecdit yc irs would bi consider ibl} lower but fo^ the I icensing Act 
of ig()2 which ilk red the jiolice procedure ind caused a sudden 
rise, as shov/n by the following table tor the last 10 years — 


1()( K) 


4 

190 3 

04 

2 

1901 

64 


1906 

61 

3 

1902 

(^5 

0 

1907 

60 


1903 

69 

0 

IQtj8 



1904 

67 

4 

1909 

53 

2 


When allowance is made for the act of 1902 it is seen that tlie 
movemi nt of drunkenness corresponds broadly with that of consumja- 
tion, but the decline of drunkenness is nion marked , the level is 
lower th m it used to be whether good or bad times be taken I his 
plainly shows a large change in the habits of the people which is 
further emphasized by the fact that police procedure has become 
more stringent and the returns more complete The exceptional 
figure for 19119 (estimated) is ascribed to the heavy increase of 
spirit duties in that year The change has been accompanied b> 
a continuous fall in the number of public-houses in proportion to 
population Between 1870 and 1909 the number of “on” licences 
was reduced from «; 3 3 to 26 3 per 10 000 of the population but 
the correspondence between the two movements is not exact The 
number of public houses has fallen steadily from vear to ye ir 
where?Ls drunkenness, like consumption has fluctuated with the 
state of trade The facts thireforc demonstrate a connexion 
but hardly cstatilish one of cause and effect The pnncipal causes 
which hivc brought about the general decline of drunkenness arc 
wider and deeper 1 he standard of behaviour has gradually changed 
with education and the provision of alternative recreations in many 
forms, among which the chief are games theatres lcx:omotion, 
public libranes institutes tea shops and eating houses At the 
same time great soei il changes have taken effect and luve tended 
to remove class barriers and foster the asj^irations of the working 
classes who have more and more adopted the standard of conduct 
prevalent among the more highly educated sections of society 
The old tlnnkmg habits of the latter, which were notorious at the 
end of the i8th century, began to give way to greater sobriety early 


Year 

Seotl ind 

Ireland 

1890 

3'-^ 293 

IC»,202 

1900 

43943 

97.457 

1901 


88 293 

1902 


91 276 

1903 

39939 

85 502 

1904 

41 852 

81 773 

1905 

43 518 

79 968 

1906 

5 5 40S 

77 262 

1907 

38 900 

76 860 

1 90S 

33 10 1 



It is worthy of note that police drunkenness is higher m Wales, 
Scotland and Ireland than in England The respective number of 
proceedings per 10,000 in the year 1907 was England, 59 8 , Waks, 
652, Scotland, 123 3 Ireland, 175 0 The figures for Wales aic 
strictlv comparable those for Scotland and Ireland less so but 
the coincidence is striking fhe greater prevalence of spirit drink- 
ing as a national habit, particularly in Scotland and Ireland may 
account m part for the discrepancy Other points which distinguish 
the three countries from England axe theu: Celtic blood and Sunday 
closing No connexion can be shown between the number of 
hcens^ houses and the prevalence of drunkenness , they are fewer 
m Scotland than in England and Wales, but more numerous in 
Ireland, though there has been a diminution there since 1902, 
which may have something to do with the fall of drunkenness 
The same lack of correspondence is shown more fully by the de- 
tailed figures for England and Wales published in the official volume 
of licensing statistics Taking the count> Ixiroughs in groups 
according to the numl^er of licences in proportion to the population 
we get the following — 


Licences and Drunkenness ( ounty Boroughs ^ 1905 


Licences 

1 ^ 




per 10 000 
Convictions 

under 20 j 20 to 30 

30 to 40 

40 to 50 

over 60 

per 10 ax) 

71 oi , 5:»89 

62 4 

36 6 

35 27 


The corresponding figures for the count cs arc as follows — 
Licences and Drunkenness, Counties 1905 


Licences per 10 000 I 

under 30 

30 to 40 

1 40 to 30 1 

over 50 

Convictions per 10 000 

';7 19 

56 74 

, 4^0 1 

13 2 


XXVI iq a 
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If anv other year be taken similar discrepancies are shown In 
iQog the SIX counties with the highest and the six with the lowest 
number of licences exclusive of county boroughs, gave the following 
results — 


1 County 

1 i- 

cences 

per 

10 000 

Convic 

tions 

per 

10 000 

County 

1 1 

cences 

per 

10 000 

Convic- 

tions 

per 

JO 000 

Huntingdon 

QI 51 

20 60 

Middlesex 

1 1 84 

33 32 

Cambndge 

74 04 

11 18 

Northumberland 

19 

133 12 

Oxford 

63 68 

9 ';6 

Essex 

19 13 

1695 

Brecon 

63 28 

54 34 

Cjlamorgan 

20 56 

75 34 

Rutland 

61 79 

14 14 

Lancaster 

43 

38 45 

Buckingham 

5972 

15 76 

Durham 

21 67 

80 49 

Mean 

69 m 

2093 

1 Mean 

1895 

6294 


It 13 cunous that the mean figures for these two groups at oppo- 
site ends of the scale almost exactly reverse the number of licences 
and convictions , but the individu^ discrepancies show that other 
factors really determine the results The chu f of these is unquestion- 
ably occupation All the counties with the highest number of 
convictions are pre-eminently mining counties Year after year 
Northumberland, Durham and (ilamorgan occupy the same place 
at the head of the convictions and other mining counties are always 
high up Ihese areas are not drunken because the public houses 
are few, but vice versa the licences are kept down because of the 
drunkenness The influence of occupation and chars cter is further 
revealed bv a broader survey The following talile from the 
judicial statistics for 1894 brings out these elements very clearly — 


Persons Proceeded Agatn<it for Drunkenness per 10,000 


Seaports 

126 07 

JMining counties 

113 67 

Metropolis 

63 74 

Manufacturing towns 

47 00 

Pleasure towns 

28 93 

^gn(.ultu^al counties — 

(1) ITorne countus 

24 50 

(2) South Wt stern 

20 94 

(3) Eastern 

TO 99 

other countries the same distribution 

is observed , drunken- 


ness IS most jirevalent m seaports and mining districts It is 
further fostered by a northerly situation, and these thrtt factors 
go far to explain the condition of Scotland, as of Northumberland 
and Durham 

1 he United States — The Census Bureau at Washington issues 
from time to time statistics of cities, which contain a good deal of 
information concerning drunkenness The last return, pubhsheel 
in 1910, contains details of 158 cities having a population of over 
3e>,ooo in the year 1907, to which the statistics rdite It appears 
from tlicsc returns that drunkenness is exceedingly prevalent m 
American towns The figures are not comparable with the English 
ones because they relate to arrests, which arc more numerous than 
' proceedings and still more th in convictions The number of 
women included is very considtrable, but the data are too imperfect 
to permit the calculation of a general percentage In New York 
the proportion of women arrested for drunkenness and disorder 
was 24 3 per cent of the whole number The cities are divided 
into four groups according to population — (1) <iver 300,000, 

(2) 100,000 to 300,000 (3) 50,000 to 100,000 (4) 30,000 to 50,000 
The average numl^r of arrests per 10,000 inhabitants in each group 
and in all cities together is — (i) 191 o, (2) 193 6, (3) 245 8, (4) 244 8 , 
mean of all cities 205 i The comparatively small range of differ- 
ence between the groups is remarkable and indicates a general 
prevalence of police drunkenness The higher figures for groups 

(3) and (4) are explained by the excessive number of cases in certain 
manufacturmg, mining and southern coloured towns of small and 
medium size Thtse figures are for drunkenness alone, so that they 
cannot be confused with other offences but on examining the 
details of individual cities it becomes clear that the practice varies 
considerably in making up th'* returns and that in some places 
nearly all the arrests of drunken persons are charged to drunken 
ness whereas in others a large proportion arc returned under the 
head of disorder’y conduct In considenng the relation between 
drunkenness and the number of licensed houses, therefore, it seems 
desirable to put both sets of figures, as m the following table It 
will be seen that there is no correspondence between the number 
of hcensed houses and the amount of drunkenness alone or of 
drunkenness and disorderly conduct together, except that the 
fourth group lias the largest number of licences and the most 
disorder 


Arrests and Ltcences per 10 000 


( ities 

Arrests, 

Drunkenness 

Arrests, 

Disorderly 

C onduct 

Ret 111 
Linuor 
Dealers 

Group I 

Over 300,000 

191 0 

108 8 

303 

Grou]3 2 

100,000 to 300 000 

193 6 

112 8 

277 

Group 3 

50,000 to 100,000 

245 8 

78 7 

28 4 

Group 4 

30 000 to 50 000 

2448 

121 4 

31 5 

Mean 

205 I 

106 8 

29 6 


There are large discrepancies between dilicrcnt cities but not 
greater than among British towns Ihe following table gives the 
liguris corresponding to the above for each of the great cities in- 
clutled in group i, with the exception of San Francisco, the popula- 
tion of which could not be estimated - 


irrests and Licences per 10 cxio 


Cities 

Arrests, 

Drunkenness 

Arrests 
Disorderly 
( onduct 

Ret ul 

1 ICjUOl 
Dealers 

New York 

1059 

120 2 

25 5 

Chicago 

169 I 

5 3 

34 2 

Pliiladelphia 

^875 

81 0 

13 I 

St Louis 

106 3 

173 7 

33 5 

Boston 

614 9 

16 9 

13 5 

Baltimore 

75 I 

3 f ^2 5 

41 3 

Pittsburg 

331 4 

2369 

15 3 

Cleveland 

355 2 

34 9 

404 1 

Buffalo 

318 9 

•53 3 

384 

Detroit 

87 2 

82 5 

40 9 I 

Cincinnati 

82 4 

064 

448 

Milwaukee 

100 5 

1 53 I 

704 

New Orleans 

239 5 

220 7 

50 0 

Washington 

1 30 6 

33«4 

16 6 


To a certain extent the same inverse relation appears here aS 
in England tht pi ices with the smallest jiroportion of lictiices — 
namely Philadeljmia, Boston, Pittsburg and Wa.hington — are con- 
spicuous for drunkenness and disorder, while those with the largest 
pioporgon of licences — namely Detroit, Cincinnati, Milwaukee and 
New Orleans — are distinguished by the lowest amount, with the 
exception ol New Orleans, which is a special case bv reason of the 
Urge coloured and Creole population Ihc exceptional position of 
Bo'iton IS obviously due to exceptional police activity and tliat of 
Chicago to the opjiosite At Boston and Cleveland, it will be 
noticed, the police prefer the charge of drunktnness , at Baltimore 
the opposite The position o^ Washington explained by the 
very large coloured population ant the strength of the jiohce force 
which IS greater in the capital than elsewhere and very strict in 
regard to order in the streets Philadelphia, Pitt'^burg and Cleve- 
land arc great manufacturing centres with a large population of 
foreign workmei, the vast influx of European immigrants, con- 
sisting of men disposed to drink by age, occupation, race and habits, 
and receiving higher wages than they have been used to, must 
always lie borne m mind with regard to drunkenness m the United 
States It IS interesting to note the conilition of those utics in 
which there is no licensed trade Ihere are none such in the first 
two groups but 14 in the third and fourth groups The following 
are the figures — 


Arrests for Drunkenness and Disorder per 10,000 

Group 4 


Group 3 

Cambndge \Mass ) 218 5 

Kansas City (Kansas) 178 o 
Somerville (Mass ) 130 5 

( liarlcston (S Carolina) 34? 7 
Portland (Maine) ^5 

Brockton (Mass ) 240 0 


Topeka (Kansas) 

227 I 

Malden (Mass ) 

100 8 

Chelsea (Mass ) 

336 0 

Salem (Mass ) 

329 0 

Newton (Mass ) 

168 I 

Wichita (Kansas) 

392 7 

I'ltchburg (Mass ) 

161 5 

Eventt (Mass ) 

99 6 


The majority are prohibition cities m Massachusetts, the only 
state in which this measure was apphed to any place of considerable 
size in 1907 In all of them the drunkenness is below the mean 
for the group and considerably below that of similar and neighbour- 
ing towns For instance Brockton is a boot-manufacturing town, 



TEMPERANCE 587 


comparable with I 3mn in the ^me state , the respective figures 
are 240 9 and 561 i The evidence here, so far as it goes, is m 
favour of local prohibition On the other hand there are a number 
of licensed cities with lo\^er figures, and two of those on the list — 
Chelsea and Salem—are very high up State prohibition does not 
make such a good showing Portland is one of the most drunken 
places in America — a fact confirmed by many observers -and 
Wichita in Kansas is alxivc the mean Kansas City is better 
This place is jicculiarly situated, being continuous with Kansas 
City in Missoni 1 , the boundary between the iw o states passes 
through tlic town Consequently the inhabitants have only to go 
into the Missouri half to obtain drink Cambridge is very similarly 
situated in relation to Boston Charleston, which is above the 
mean for thr group, is under the slate dispensarv system In 
<jum, these police figures furnish some argument for prohibition 
and some against but they clearly demonstrate the limits of 
compulsion Altogether the statistical evidence from the United 
btates, whether of consumption, expenditure or drunkenness, offers 
no inducement to the United Kingdom to adopt any of the 
American methods of control in place of its own system 

Norway and Sweden -Police statistics for some of the j>rincipal 
towns in Norway and Sweden, which are the scats of the company 
system or disinterested management applied to sjunt hirs, arc 
frequently eiuoted and wc will therefore give them here When all 
allowances hive been m ide they show that drunkenness is very 
revalcnl m these seaport towns, ,ind that it fluctuates as in England 
ut exhibits no generil tendenev to improvement 


Convictions per 1000 tn Gothenburg 


1865 

46 

1886 

31 

1866 

3 « 

1887 

32 

1807 

29 

1888 

31 

1 868 

26 

1889 

34 

iHOg 

28 

1890 

40 

1870 

26 

1891 

44 

1871 

28 

1892 

42 

1872 

28 

i 8 Q 3 

38 

i «73 

32 

1804 

34 

1874 

38 

1895 

31 

iSyq 

42 

iSgO 

35 

1876 

39 

1897 

44 

18/7 

40 

1898 

54 

1878 


1899 

54 

1870 

31 

1900 

51 

1880 

31 

1901 

42 

1881 

32 

1902 

45 

188 •» 

29 

1903 

47 

1883 

30 

1904 

45 

1884 

>9 

IQ05 

52 

l8Sq 

29 




The principal fi iluro of this t ible is the much liigher level in 
the second 20 yens than in tlu first, though the police procedure 
has bten the same Several times in recent vears the figure has 
exceeded that of ibot; which was practically the year before the 
company system was intioiluced, as it did not begin operations 
until October Oner more the influence of trade oscillations is 
well marked particularly m the prosperous pcnoel of 1807 -iq(K) 
lo convert convictions into arrests for comparison with the following 
tables about 3 jier kxk) should be added , this difference is very 
evenly maintcuncd in Oothenburg 


Arrests per io(X) in Bergen 


1R77 

26 

189. 

12 

187R 

21 

1893 

14 

1879 

19 

1894 

16 

1880 

21 

1893 

22 

1881 

17 

1896 

29 

1882 

13 

1897 

27 

1883 

18 

1898 

27 

1884 

15 

1899 

26 

1885 

17 

1900 

31 

1886 

14 

1901 

29 

1887 

13 

1902 

27 

1888 

14 

*903 

24 

1889 

14 

1904 

20 

1890 

21 

1905 

23 

1891 

^9 




Attests pit icxxa in Cliristiahta 


1890 

70 

1898 

94 

1891 

77 

1899 

lOI 

1892 

7 \ 

1900 

90 

1893 

80 

1901 

75 

1894 

75 

1902 

59 

iSQ*; 

77 

1903 

58 

1896 

105 

1904 

52 

1897 

III 

1905 

43 


Use and Abuse of Alcohol 

the evils caused by the abuse of alcoholic liquois have always 
been recognized by mankind , they are too obvious to be ignored 
Intoxication produces imbecility, bestiality, violence and crime, 
contmued excess produces incapacity poverty, miseiy disease 
dchrium, insanity and death But all these effects are produced 
by other causes and it is very diflicult to estimate the precise si are 
of this particular agent In modem times scientific invt stigation 
has aitemi>ted to do this and to give precision to the conclusions 
drawn from ordinal y observation Wc will briefly summarize some 
of the lesults 

Crime — Brink is associated with crimes against the person, but 
not with crimes against property winch form in England nme- 
tenths of the whole (Judicial Statistics, 1901) Dr W C Sullivan, 
me-dical officer m the pnson service, calculates that “ alcoholic 
intoxication is answerable for about 60 per cent of indictable enmes 
of violence and for a rathci higher proportion of minor offences 
of the same class ” and further that “it is probably the cause of 
nearly half the crimes of lust “ but it “ makes no appreciable con- 
tribution to crimes of acquisitiveness" He gives the following 
table — 

Annual 4 vcrage per lucj 000 — 1891 igcjo 


Areas 

Drutikiiiiicxs 

I loniu idc'' 
ind Assaults 

1 

Attempted 1 
biiicidc 

Agricultural 

2263 

I It) 33 

346 

Mmmg 

1091 2 

■ 23 / 34 

243 

Manulacturiiig 

4798 

265 73 

642 

Seapoi ts 

090 6 

1 t'xj 73 

10 56 


Ihis docs not show a regular connexion 11 k minmg .rt is 
winch have the most drunkenness are only second in viokntc and 
lowest of all in suicide Dr Sullivan explains this discrepancy by 
the theory that chronic alcoholism is less pr< viknt among rnuiers 
and that this form is chiefly responsible for the crimes in question 
It IS im|X)Ssible however toestihlish my constant iclaiion between 
drink and violent crime the two do not vary together It was 
pointed out in the fudici il St itistics for igoi that whereas in the 
drunken year 1899 lonsumplion of drink was 8 per cent higher and 
the police records of prosecutions for dninkcuncss 1 5 per cent hightr 
than in the picvnons quinquennial penod crimes of viokncc vscrc 
1 62 per cent lower Ihtse statistics a]>])ly only to Englaml When 
oihei countries aie taken it beconus stdl clearer that other ficlors 
arc more important Mr W D Mornsfin gives the following tabic 
of homicides in propoition to population m dificrcnt countries (Crime 
and its Causes) — 

Persons Tried for Homicide per 100000 


Italy 

iq 40 

1 ranee 

2 73 

Spam 

11 91 

Scotland 

2 II 

Austria 

4 01 

Germany 

1 61 

Ircl lud 

3 35 

England 

I 60 

Bt Igium 

3 92 1 

Holland 

1 10 


Except that England Scotland and lulaud are in the onkr of 
lelative drunki nness, the table shows no corrcsjiondence Ix'tween 
drink and homicide National char.ictcr and cliiiiate are evidently 
moic important determining factois Some c ilculations of the 
liroportion of crime associated with drink have been made in different 
countries In Germany s, per cent of the pnsoners m one gaol 
were found to be drunkards (Baer) assiults qi 3 i:)er cent , resist- 
ance to the police 70 I per cent , offences against morality, 66 per 
cent (Aschaffcnlmrg) In Ual\ qo f>o and yq per cent of crimes 
against the person have been iltribiited to drink In Switzerland 
40 per cent of male criminals m ihgz weir found to have been under 
the influence of dunk when their offences were committed In 
Denmark 4^ per cent of tlic men convicted in 190^ were drunkards 
1 hese estimites some of vehich aie official suffice to confirm the 
connexion between drink and i groat deal of crime, but the basis 
of investigation is too narrow to permit more than a ^encial con- 
clusion Thtre is however one lorm of crime for which dnnk is 
almost wholly n sponsible and this furnishes the blackest of all 
indictments against it The intensity of siiffenng and injury inflicted 
on children by the atrocious cruelty and neglect of drunken parents 
cannot be overstated The ^ocioty’^ for the Prev'cntion of Cruelty 
to C hildrcn find<« that 90 per cent of the cases w hich come under its 
notice arc due to dnnk 

Povtrfv — Much pov^erty is undoubtedly t uised by drink, but 
it IS even less possible to establish aiw constant connexion between 
the two than in the case of enme Paupensm ind dnnk stand to 
a great extent m inverse relation , in good tunes the first dimmishes 
and the second inert ases in bad times the reverse tal es place For 
iii'-tance pauperism in England which h.is had a general tendency 
to fall for many years rose rapidly^ in the penod of low consumption 
after i860 fell still more rapidly in the great dnnking years 1870-77, 
and rose again when they g ive pi ice to depression, With falling 
consumption after 1891 (see the table above) it rose till 1894 when 
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the opposite movement began , and dunng the steady fall of dnnk 
since 1900 paupensni has been rising again Ihe only exception 
to this regular inverse movement is the very depressed |)eriod 1884- 
1 888 when pauperism was stationary The conclusion to be drawn 
IS that while dnnk is a chief cause of poverty in many cases and 
the sole cause in some it is swamped in the aggregate by the larger 
influence of work and wages Mr Charles Booth’s statistical 
investigation m East London resulted m the following estimates 
of the jiercentagt of poverty caused by dnnk “ great poverty ” 
(the two lo\\est classes)— dnnk, 9 per cent , drunken or thnftless wife 
5 per cent , “ poverty ” (the two next classes) the figures were— 
drink, 7 per cent drunken or thriftless wife 6 per cent fhese 
results can hardly be said to confirm the opinion that dnnk is the 
chief cause of poverty , they rather agree with the conclusions 
drawn from the movement of pauperism Mr Rowntree’s investi- 
gation of poverty in York did not enable him to make any numerical 
estimate drink was not among the chief causes of ’ pnmary " 
poverty (the lowest class) but he thought it the “ predominant 
factor ” in producing “ secondary ” poverty Alderman McDougall’s 
inquiry in Manchester (1883) resulted in the following proportions 
of drmk-paiiptnstn — Male drunkenness, 24 32 per cent . female, 
440 per cent widows and children of drunkards 21 84 per cent 
An inquiry conducted in 1894-95 by the Massachusetts Bureau of 
Statistics of Labour found that 39 44 jier cent of paupers attnbuted 
their position to theu* own intemperance and about 5 per cent to 
that of their parents All these inquiries are on a very small basis 
and the last is particularly <leceptive Dnnk is commonly conf**ssed 
by criminals and paupers as a venial otfence to serve as a plausible 
excuse for a condition really due to dislike of work WTien poverty 
IS examined by local distnbution it is found to have very little 
connexion with dnnk In 1901 the average proportion of pauperism 
to population m Pngland was «; 3 per cent Ihe exceptionally 
drunken distncts of Northumberland and Durham were all below 
it, the sober eastern counties all above it (Blue-book on Public 
Health and bocial Conditions, Col 4^7 1 ) 

Insamty — Dr Robert Jones finds that 16 per cent of all the 
persons (7182 out of 43 694) admitted into the London asylums 
dunng the twelve years 1893-1905 ** were definitely ascertained 
to owe their insamty to dnnk or intemperance ” The proportion 
in Claybury Asylum dunng the same period was 17 per cent being 
22 per cent of the men and r 2 per cent of the women Dr R H 
Crowley says — “ One may safely assert that from 20 to 25 t>er 
cent of all rases of insanity under the poor law are directly due 
to intemperance ” Dr T B Hyslop says — “ With regard to 
insanity there is some difference m experience as to the relative 
frequency of alcohol in its causation This difference ranges from 
between 10 and 30 per cent My own experience leads me to 

believe that alcohol is either a direct or an indirect factor in the 
causation of at least 50 per cent of the cases of insanity ” Dr 
T S Clouston estimates that alcoholic excess is the cause of about 
20 per cent of all theinsuiity in Great Britain and Ireland These 
are the opinions of experienced medical men in charge of the insane 
On the oth^r hand, those in charge of inebnates are mchned to 
attribute inebnety to a great extent to mental deficiency of some 
kind Dr Brauthwaite government inspector under the Inebriates 
Acts observes in his Report for 1908 published in 1910 “ Ihcre 
IS no doubt whatever in detaining and treating persons sent to us 
under the Inebnates Acts that we are dealing to a large extent with 
a class known as ‘ feeble-minded ’ It would be difficult to find 
many more than about a third of all persons under detention capable 
of passing muster as of average mental capacity ” In support of 
this statement he gives the following classification of 3032 cases — 

Classification Number Percentage 

( 1 ) Insane , persons smee admission certified 

and sent to asylums 63 \ 

(2) Very defective , persons more or less con- V 14 51 

genitally imbecile degenerate or epileptic 377^ 

(3) Defective eccentric silly dull, senile or 

subject to penodical paroxysms of un- 
governable temper 1487 49 04 

(4) Of average mental capacity, on admission or 

after SIX months' detention 1105 3645 

Insanity is therefore a cause as well as a consequence of excessive 
dnnking and the estimates given about it must be qualified accord- 
ingly The following arc given for foreign countries In Italy a 
report from 26 asylums returned 186 per cent as directly or 111 
directly {by heredilv) due to alcoholism Professor Seppili rejiorts 
from the Brescia asylum the following 1894-98 157 per cent 

i899'-i9u3, 19 8 per cent , 1904-08, 27 6 per cent Experts in such 
statistics will recognize at once in this enormous nse a changi 
in the metho<l of classification In Switzerland of the admis'^ions 
in 1900-04 21 I per cent among males and 4 37 per cent among 
females were alcohohes In Denmark of the admissions in 1899- 
1903, 2137 cent were alcohohes In Austna, of the admissions in 

1903, 14 o cent were alcohohes In France the proportion of all 

persons in asylums in 1907 with an alcoholic history was 1 2 5 per cent 
Mortality — The influence of dnnk on mortality is an unascer- 
tamable quantity because it may be associated with other causes 


to an extent which vanes in an infinite senes of gradations All 
attempts to estimate it are more or less plausible guesses We 
have, however, some positive data The Registrar-General’s Returns 
contam the heading " alcoholism, delirium tremens,” as a cause 
of death The following are the rates per million recorded in 
quinquennial penods from 1870 to 1905 376, 424, 482, 560, 

07 8, 858, 78 2 This IS unsatisfactoiy for two reason^ the first 
is, that alcoholism does not nearly cover all the mortality directly 
caused by dnnk , and the second is that, being a very vague term, 
its use in certifying the cause of death depends largely on the views 
of the practitioner and current opinion in the medical profession 
The attention paid to the subject has led to a growing recognition 
o^ alcoholism, which, indeed, does not appear at all in the older text- 
books This accounts for the steady increase of deaths ascribed 
to it, which is otherwise inexplicable, being quite at variance with 
the consumption of drink during the same period The Seventy-first 
Annual Report of the Registrar General states that the mortality 
from alcoholism in the years 1900 and 1901 was materially increased 
by the transference of deaths that had been originally certified as 
from neuritis It is now usual to classify alcoholism and cirrhosis 
of the liver together since the latter is most frequently caused 
by intemperance The following are the crude death-rates for 
twenty years — 


Dtath-RaUs to a Million Livtnf* — England and Wales* 


Alcoholism 

C inhosis 

Year 

Male 

female 

Persons 

Male 

Femak 

Persons 

1889 

72 

39 

55 

140 

103 

121 

1890 

94 


70 

144. 

IU 3 

124 

1891 

94 

49 

71 

148 

104 

125 

1892 

86 

49 

67 

142 

J04 

122 

1893 

93 

•55 

73 

139 

103 

120 

1894 

76 

47 

61 

136 

96 

II5 

1895 

84 

51 

67 

133 

104 

I 18 

1896 

91 

'>2 

71 

140 

106 

122 

1897 

97 

38 

77 

151 

113 

133 

1898 

98 

39 

78 

132 

II 2 

132 

1899 

113 

69 

90 

167 

119 

142 

1900 

132 

95 

113 

162 

127 

144 

1901 

IM 

80 

96 

151 

IIS 

132 

1902 

103 

65 

84 

144 

104 

123 

1903 

91 

62 

76 

136 

ICX 5 

117 

1904 

85 

55 

70 

135 

lOI 

1 17 

1903 

79 

S3 

^5 

131 

104 

II7 

1906 

80 

S3 

1 66 

127 

98 

II2 

1907 

79 

48 

63 

123 

101 

II2 

I 9«6 

63 

45 

55 

120 

88 

104 


These figures dispose of the current belief m an enormous increase 
of female intemperance based on the progressive nse of the death- 
rates Discussing this question some years ago the present writer 
pointed out the defects of the statistics and said that the returns 
of the next few years might upset the whole argument They have 
done so 

The statistics of alcoholism and cirrhosis however, are very 
far from covenng all the mortality due to dnnk Dr Newsholmc 
calculates by inference from the returns of Denmark and Switzerland 
that the deaths directly attnbuted to alcohol m England and Wales 
should bt some six times higher than they appear in the returns and 
that they would then amount to 5 per cent of the total deaths of 
adults instead of about o 8 per cent He adds ” This percentage 
probably greatly understates the real facts ” It may ne so, but 
the calculation is based on too many assumptions to be accepted 
with confidence In addition to the direct mortality there is an 
unknown score against alcohol in predisposing to other diseases 
and in accelerating death Consumption is one of the diseases 
thought to be particularly associated with alcohol, but there are 
several others The following table shows the comparative moi 
tality of males aged 25 to 6 5 from certain classes of disease indifferent 
groups of occupations They include those with the highest and 
those with the lowest mortality Ihe heading "diseases of the 
circulatory system ” includes heart disease and aneurism , diseases 
of respiratory system include bronchitis pneumonia and pleurisy 
but not phthisis which is separately given , diseases of urinary 
system include Brights disease The tabk is coinjuled fiom tht 
supplement to the Sixtv-fifth Annual Report of the Registrar- 
General, published 1908 No other country has similar statistics 
There are some partial ones for Switzerland, which attribute 2 47 
per cent of the deaths of males over 20 years directly or indirectly 
to alcohol, and for Denmark, where the corresponding figure is 
42 per cent 

The association of a high de«ee of alcoholic mortality with 
weakness of all the organs is clearly shown by the figures for unoc- 
cupied males, general labourers, dockers costermongers innkeepers 
and mn-servants Potters and file-makers, with a comparatively 
low degree of alcoholic mortality alone show a similar condition. 
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Comparative Mortality — England and Walc^ 



All Causes. 

Alcobohsm 

Diseases of Li>er 

Phthisis. 

Diseases of Nervous 
System 

Diseases of Circu- 
latory S\stem 

Diseases of Respira- 
tory System » 

Diseases of Unnary 
System 

All males 

I 000 

16 

27 

186 

105 

144 

174 

52 

Occupied and retired 
males 

I 

16 

27 

187 

103 

146 

177 

52 

Unoccupied males 

2,884 

42 

68 

583 

879 

294 

310 

112 

Clergy 

‘524 

2 

14 

55 

64 

88 

53 

38 

Agriculturists 

602 

7 

13 

85 

62 

95 

86 

29 

Railway engine-drivers 

610 

4 

18 

65 

74 

107 

84 

36 

Civil Service 

723 

5 

40 

129 

80 

102 

78 

51 

Navvies dec 

740 

6 

9 

95 

63 

113 

154 

29 

Shopkeepers 

Coal-miners 

872 

19 

34 

161 

90 

124 

139 

51 

885 

5 

17 

89 

«7 

134 

196 

35 

Building trades 

9 U 

H 

21 

190 

94 

134 

163 

54 

Metals 

I 027 

1 1 

23 

189 

109 

151 

213 

56 

Textiles 

1.055 

10 

21 

190 

123 

165 

193 

61 

Dockers 

1,481 

50 

22 


1 12 

198 

365 

64 

Potters 

I 493 

8 

21 

285 

131 

219 

473 

S 3 

Seamen 

I 646 

2 b 

34 

2 b 2 

170 

238 

220 

83 

File-makers 

I 700 

14 

iS 

387 

225 

198 

325 

160 

Innkeepers 

I 781 

1 1 1 

201 

271 

188 

207 

252 

127 

Inn-servants 

I 883 

131 

49 

543 

140 

21 I 

224, 

lOO 

Costermongers 

2 007 

59 

40 

•)54 

167 

276 

392 

86 

General labourers 

2 , 2^5 

40 

37 

491 

233 

324 

444 

96 


and it IS no doubt due to the inhalation or absorption of irritating 
or poisonous particles through the nature of their occupation 
The clergy who have the lowest alcoholic mortality, show a remark- 
ably low level of organic disease of all kinds , railway engine-drivers, 
who come next, suffer more from circulatory and respiiatory 
diseases navvies and coal-mmers still more, while civil servants 
are more susceptible to phthisis Agncultuiists though with a 
higher alcoholic mortality, nearly equ il the clergy in general healthi- 
ness, which must be attributed to the opcn-air life Ihe low 
alcoholic level of coal-miiieis and navvies is striking because both 
are hird drinking classes, their position can only be explained 
by the fact that they drink beer, and it goes far to prove the inno- 
cuousness of beer when combined with hard work The enormous 
and absurdly disproportionate mortality from diseases of the liver 
among innkeepers, and m a lesser degree among unoccupied males 
IS obviously due to a preference for stating that cause on certificates 
in place of alcoholism Ihe condition of unoccupied males revealed 
bv this tabu is woith a volume of sermons The mortality among 
them between the ages of 21; and (>5 is higher than that of anv other 
cliss of the community It is also worth noting that poverty is 
good for health Ihe clergy are the poorest of the edueited and 
professional classes and agricultural laboureis who are the poorest 
of the manual working clisses arc nearly as healthy all round 
exet pt that they are somewhat more liable to phthisis , their corn- 
par, i live mortality figure from all causes is only 621 

I ongevity — A great deal of statistical information with regard 
to the comparative longevity or expectation of life at different 
ages among abstainers and non-abstainers has been collected by 
liK -insurance companies and friendly societies The following 
table IS given in the syllabus of temperance teaching in elementary 
schools issued in I9 ck> — 


Expectancy of Life 



Gener il 

Gener il 



United 

Kingdom 


Lvp( ctancy 

Expectancy 


Recha 

Age 

of 1 ot il Male 

based on 

Odd 

bites 

Population 

I xpericnce of 

fellows 

(abst nil 

I eniperance 

I nstitution 


(Registrar i 
Genenl) 

Insurance 

1 Offices 

i 

ets) 

( ibst liners) 

20 

41 0 

43 2 

41 4 

48 8 

469 

25 

370 

39 I 

37 

443 

43 0 

30 

33 I 

35 I 

34 0 

39 7 

388 

35 

29 2 

31 2 

303 

35 I 

346 

40 

2$ 6 

274 

26 8 

306 

303 

45 

22 2 

23 7 

23 3 

26 I 

26 I 

SO 

18 9 

20 I 

199 

21 8 

22 0 

55 i 

15 8 

16 7 

166 

17 7 

18 I 

60 i 

12 9 

13 6 

136 

138 

14 6 


Similar statistics have been prepared showing the relative mortality 
experience among insured persons Mr R M Moore gives the 


following proportional figures at different ages for all the societies 
embraced in the Institute of Actuaries tables, as compared with 
the abstaining section of the United Kingdom Temperance and 
Provident Institution which is taken as 100 — 


Mortality Experience of Non- dbstatners to Abstainers as 100 


Age 

Mortality 

Experience 

Age 

Mortality 

Experience 

15-19 

67 

55-59 

144 

20-24 

21 

60-64 

132 

25-29 

172 

65-69 

120 

30-34 

194 

70-74 

116 

35-39 

190 

75-79 

91 

40-44 

181 

80-84 

107 

45-49 

179 

85-89 

107 

50^54 

165 

' 90-94 

127 


The United Kingdom Temperance Institution has a general as 
well as an abstaining section Ihe cxpenencc of the twenty two 
years 1884-1905 gives the following result percentage of actual to 
expected deaths — general section 79 53, temperance section 54 25 
Other offices having abstaining sections show similar results thus — 

General Temperance 

Sceptre Life Association (25 years) 7967 5305 

Scottish Temperance Life Assurance Co 

(25 years) 64 46 

Pathology — Dr Sims Woodhead thus summarizes the results of ex- 
perimental investigation into the direct action of alcohol upon living 
cells and tissues 

Alcohol plays a prominent part in bringing about degeneration 
of nerves, muscles and epithelial cells , it determines the accumula- 
tion of waste products m the tissues by paralysing the tissue cells 
interfering with oxidation with secretion and with excretion , it 
induces the proliferation of the lower forms of tissue often at the 
expense of the more highly developed tissues which in its presence 
undergo marked degenerative clianges , it mterferts directly with 
the production of immunity against specific infective diseases, 
and reasoning from analogy it may be assumed that it plays an 
equally important part m impairing the resistance of tissue to the 
advance of the active agents in the production of disease that may 
have already obtained a foothold in tlu body 

With regard to this aspect of the subject it must be remembered 
that laboratory experiments by which alcohol is placed in direct 
contact with cells and tissues aie an entirely different thing from 
the dietetic use of beverages containing dilute alcohol with other 
things It would be interesting to know how the tissues would 
behave when similarly treated with common salt, lemon juice, 
vinegar, theme, caffeine or other substances m general dietetic 
use, or with oidmary tonics such as quinine, quassia and dilute 
acids 

Inebriety — Much stiidv has been devoted to inebriety as a diseased 
condition It generally results from long-continued and excessive 
indulgence m alcohol and is characterized by dipsomania or a 
craving for alcohol, which is chrome or periodical and which the 
subject cannot resist It is accompanied b} organic changes in 
the nervous system, which probably begin in the stomach but end 
m disintegration of the Dram cells with the development of 
alcohohe insanity The only chance of cure lies in complete 
abstinence from liquors with, at first, suitable medical treatment 
The recognition of this fact has led to the establishment of special 
institutions for this purpose, both of a \ oluntary and a compulsory 
character An account of the laws relating to the subject is given 
under the heading of Inebrtlty In accordance with the law 
three classes of institutions ha\t been established in the United 
Kingdom — (i) Certified inebriate reformatories, to which patients 
aic committed b> the courts for \arious periods of detention 
They are ii m number and during 1908 — the last year reported — 
the committals to them numbered 262 (218 women and 44 men) 
Tile total number committed since their establishment in 1807 is 
3002 (2548 women and 484 men) , the highest number m any one 
year was 493 (428 women and 65 men) in 1907 (2) State Inebnate 

Reformatories, more of a penal character, for persons committed 
but too refractory for the previous class There are two, one for 
women and one for men , the average number under detention in 
1908 was 74 women and 42 men , the admissions were 27 women 
and 10 men (3) Licensed retreats, for voluntary patients In 
1908 they numtoed 20, and had under treatment 493 patients 
(288 women and 205 men) In all about 800 habitual inebriates 
arc thus treated The results cannot be stated w ith any precision, 
but they arc certainly disappointing The Inebriates After-Cure 
Association gives the following analysis of 407 cases discharged 
from reformatories and looked after m the years 1903-8 — Satis- 
factory result 82 (50 women, 32 men) unsatisfactory 114 (78 
women, 36 men) , not known 221 (162 women, 49 men) One 
explanation of the failure of treatment and the frequency of relapses 
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which has been revealetl by longer and closer study of the problem 
IS that many inebriates are really mental defectives, as already 
notctl in connexion with insanity Such cases constantly reappear 
in the police courts after discharge 

Heredity — It h is long been generally assumed that the children 
of alcohohes suffer in body and mind for the sms of their parents, 
that they arc weak, diseased and defective , and it is very often 
a'-sumed that they inherit an alcoholic cr iving The latter 
assumption i^ not admitted by scientific students of the question, 
but the former has been generally held, though without any proof 
It has been made the subject of a statistn^al investigation (1910) 
in the hugi nics laboratory of London University by Miss E M 
FlfUrton and Professor Karl Pearson Ihe object was to “ measure 
the effect of alcoholism in the parents on the health, physique 
and intelhgenee of their offspring,’ whether by toxic or environ- 
minbd infliunec, but not by the transmission of original defectivt 
eharaettrs, which is omithd from the inquiry The material used 
is a report by the Edinburgh ( harity Organization Society on the 
children in one of the Edinburgh schools and one by Miss Mary 
Dcndy on those m the sneeial sehools of M inehester The numlier 
of children is not stated, but so far as c^n be gathered from the 
tables the Edinburgh inquiry covered about 1000 and the Man- 
chester inquiry about 2000 The ages were from 5 to la (Edin- 
burgh report), and both sexes are included in approximately ecjual 
nu miners The general conclusion reached is that “ no marked 
relation has bt*en found between the intelligence physique or disease 
of the offspring and parental alcoholism in anv of the categories 
investigatt d ’ The ]>nneipal particular conclusions reached are as 
follows — Higher deatli-rate in alcoholic than in sober families, more 
marked in the uise of mother than of father, but alcoholic parents 
more fertile, and therefore nett family about equal , height and 
weight of alcoholic children shghtly greater, but when correcteil 
for age shghtly less , general health of alcoliolic children slightly 
be tier, markedly so in regard to tuberculosis anel epilepsy , parental 
alcohohsm not the source of mental defect in children , no jier- 
ctptible relation between parental alcoholism and filial intelligence 

These conclusions, which run counter to current opinions, have 
been much criticized, and it is true that the scope of the inquiry 
IS inadequate to cstalDhsh them as general propositions Moreover, 
the chronological relation of parental intemperance to the birth of 
the children is not stated But so far as it goes the investigation 
IS sound and it is the first attempt to treat the subject in a scientific 
way Noi is there anything m the conclusions to surpnsc careful 
and unbiassed observers The existence of a broad relation between 
superior vigour and an inclination for alcohohe dnnks was pointed 
out years ago by the writer , dnnl ing peoples are noticeably more 
energetic and progressive than non-annlcin§ ones It is the uni- 
versal experience of shipmasters that British seamen, whose in- 
temperance causes trouble and therefore induces a preference for 
more sober foreigners, exhibit an energy and endurance in emergency 
of which the latter are incapable Similar testimony has repeatedly 
been borne by engineers and contractors engaged m large works 
in the south of Europe And that acute observer, Miss Loane, 
has related a particular and striking case m regard to offspring 
from her own experience, winch i*" curiously in keeping with the 
conclusions of the Eugenics laboratory The question, however, 
needs much more elunrlation 

The whole subject has, in truth, got somewhat out of perspective. 
The tendency of the statistical and experimental investigations, 
summanzed above mto the relations of alcohol with crime, 
mortality, disease, &c , has been to obliterate the distinction be- 
tween the use and abuse of alcohol, between moderate and excessive 
dnnking, and to bring into relief all the evils associated with excess, 
while ignoring the other side of the question It is legitimate and 
desirable to emphasize the evils, but not by the one-sided and 
fallacious handling of facts Alcoholic excess produces the evils 
alleged, though not to the extent alleged, but there is no evidence 
to show that its moderate use produces any of them Yet they 
are all put down to “ alcohol ” and the inference is freely drawn 
that its alxililion \vould practically put an end to crime, vice, poverty 
and disease without any counterbalancing loss whatever The 
facts do not warrant that inference, nor has mankind at large ever 
accepted it Both the statistical and experimental eviclenee is full 
of fallacieb, and especially the latter The pathological invesliga 
lions on the action of alcohol referred to aliove elucidate the organic 
changes which tht tissues undergo m the chronic inebriate wlio is 
saturated with spirit, but to draw the inference that alcoholic 
liquors taken in riHidtralion and consumed in the body have any 
such action is wholly fallacious In point of fact we know that 
they have not But thcie is more than that These expenments 
only take cognizance of alcohol they ignore the other substances 
actually consumed along with it Some of these and notably 
sugar, arc recognized foods , the balance of opinion on the vexed 
question whether alcohol itself is a food — which really depends on 
what is meant by a food — is now on the side of alcohol But in 
addition to the principal constituents, easily separable by analysis, 
are many other substances of which science takes no cognizance at 
all , they are not identified They may be in minute quantities 
yd (xtremely powerful, as are many other vegetable extractives 


We know that they exist by their taste and their effect , they 
make the difference between port and sherry, between claret and 
Burgundy, between one vintage and nothcr, between brandy and 
whisky, differences unknown to chemistry — which only recognizes 
alcohol, and knows very little about that — but vastly important 
to the human organism Another group of experiments are equally 
fallacious in a different way The effect of alcohol in mental 
operations is tested by the comparative speed and ease with which 
work IS done after a dose and without it Ihe effect has been found 
to be diminished speed and ease , but these experimenters do not 
^ply the same test to a good meal or a sound sleep or hard exercise 
The writer finds in concentrated mental work that the immediate 
effect of even a small dose of alcohol is to impair efficiency, but 
the other three do so in a much higher degree The inference is 
not that these are injunous, but that the proper time for each is 
not just before work, after work he finds them all, alcohol in- 
cluded, beneficial Iho mortality statistics are treated in i similar 
one-side<l way Tht y clt irly show the mjurv done by tin abuse 
of alcohol but what of its moderate use ^ Agricultural labourers 
are the most typical moderate drinking class, and they are one of 
the healthiest in spite of exposure, bad housing and poverty If 
all the unhealthine^s of those who drink hard is rt ferred to their 
dunk, then the healthiness of those who drink moderately should 
be referred to it too 

The absolute condemnation of alcohohe drinks has never been 
endorsed by public opinion or by the medical jirofession, bcciuse 
it IS contradicted by their general experience that many persons 
tire b( tier without any alcohol, and Ih.it many more would be better 
if they took less than they do is undeniable , but it is e{jually 
undeniable that many derive benefit from a moderate amount of it 
Sir James Paget, than whom no man was more completely master 
of his apj^elites or better qualified to judge, drank port wine himself 
because he found that it tlid him good He rtprest nts the attitude 
of the medical profession as a whole and of temperate men in general 
Attempts to support the case for abolishing the use of alcoholic 
liquors by denying them any value and by attributing to them 
effects which spring from many othei causes, do not carry conviction 
or advance the cause of temperance A iniieh stionger aigunient 
lies in the difficulty of drawing a definite line between use ami abuse , 
Uicy tend to merge into one another, and it may be urged that 
the evils of the latter are sufficiently great to justify the .ibanclon- 
ment of the former But the use of most things is open to the same 
objection, and mankind at large has never const nted to foie go the 
gratification of a natural appetite because it is liable to abuse 
Nor IS there any s^n of an intention to make an exception in 
favour of alcohol On the other hand moderation is att iin ible by 
every sane individual It is m fact observed by the gieat majority 
and to an inci casing extent There a line between use and 

abuse, and every one really knows where it is in his eiwn case If 
he cannot draw it let him abstain, as Dr Johnson il d foi that 
reason^ But society can do much to assist the individual by 
inculealing moderation, setting a standard, piomoting its main- 
tenance by helpful environment, discouraging excess and diminish- 
ing temptation All the evidence points to those means as the 
effective agents in securing the improvement which has taken 
place in Great Britain 

This article should be read m conjunction with that on Lipuou 
Laws, and it will therefore be m place here to give sonic additional 
mformalion regardmg the latter Ihe policy oi prohibition has 
lecently gamed gioiind m sevei il countries In ly 10 nine 
\merican states had adopted it — namely Maine, Kansas, 
N Dikota, Georgia, Oklahoma, Alabama, Mississippi, N Carolina 
and icnncssce , and it was estimated that nearly naif the popula- 
tion of the United Stabs were living under state or Itical prohibition 
111 Canada the province of Prince J dward Island has adopted 
complete prohibition In lyoS Iceland by a popular vote icsolved 
to prohibit the manufacture, importation and sale of intoxicating 
lupior In Norway nearly h ilf the towiih have adopted jirohibition 
undci the law of iyo6 In Belgium and bwitzcrland the manu- 
facture importation and sale of ausinthe was foi bidden in 1908 
In New Ztalind the principle of prohibition has gamed giound, 
and in lyio was m force over onc-seventh of the colony 

AuTHOKini s — licensing Statistics Home Office (annual). 
Statistical Jables of Alcoholic Beverages, Board of Traae, > 
Report of Inspector under Inebriates Acts (annual) , Judicial 
Statistics (annual) , Registrar-GcneraTs Annual Report , Statistics 
of Cities, United States Census Bureau , Alhance Year Book > 
Church of England Temperance Society Annual Report, American 
Prohibition Year Book Brewers* Almanack New Encyclopaedia 
o! Social Reform , ‘ The Drink Problem " {New Library of Medt- 
cine) Eugenics T^aboratory Memoirs, Morrison, Crime and its 
Causes Pratt, licensing and Temperance in Sweden, Norway and 
Denmark Rowntree ind Sherwell, The Temperance Prof lem and 
Social Reform A Shadwell, Drink, Temperance and I egt station 

(A bL ) 

TEMPEST, MARIE (1866- ), the stage name of the 

English actress, nee Mane Susan Etherington, who in 1898 
married Cosmo Gordon-Lennox (“ Cosmo Stuart a grandson 



TEMPIO PAUSANIA— TEMPLARS 


of the 5th duke of Richmond, and himself an actor and play- 
wright She had a charming soprano voice and was educated 
for the operatic and concert stage, but at first appeared in light 
comic opera, in which she became very popular Abandoning 
music, however, for the comedy stage, she made an even greater 
success as an actress, notably in Becky Sharp (1901) , and under 
her own management in later years she produced a succession 
of modern comedies, m which her capacity for nvalling m 
London the triumphs of R^jane in Pans was conspicuously 
displayed 

TEMPIO PAUSANIA, a town of Sardinia, m the province of 
Sassari, from which town it is <52 m E N E by road It is 
also reached by rail by a branch line (25 m ) N W from the 
mam line from lerranova to Cagliari, leaving the latter at 
Monti, 14 m SW of Terranova Pop (1901) 6511 (town), 
14,573 (commune) It lies m a mounUinous district 1856 ft 
above sea-lcvel, to the N N W of the Monte Limbara It is 
the chief town of the Gallura, and has been an episcopal see 
smee the 19th century (with Ampurias) The cathedral is a 
modern building The district is agricultural and pastoral 
The costume^ are picturesque, especially those of the women 
For the name Pausania see Ierranova Pausania 

TEMPLARS The Knights Templars, or Poor Knights of 
Christ and of the Temple of Solomon (pauperes commtlitones 
Chnslt (emphque Salomomci\ formed one of the three great 
military orders, founded in the 12th century Unlike the 
Hospitallers and the Teutonic Knights it was a military order 
from its very origin Its founders were a Burgundian knight 
named Hugues de Payns ^ (Hugo dc Paganis) and Godeffroi de 
St Omcr, a knight from northern France, who in 1119 undertook 
the pious task of protecting the pilgrims who, after the first 
crusade, flocked to Jerusalem and the other sacred spots in 
the Holy Land 1 luy were quickly joined by six other knights 
and soon afterwards organized themselves as a relig’ous com- 
munity, taking an o ith to the patriarch of Jerusalem to guard 
the public roxds, to forsake worldly chivalry, “ of which human 
favour and not Jesus Christ was the cause,” and, living m 
chastity, obedience ind poverty, according to the rule of St 
Benedict, “ to fight with a pure mmd for the supreme and true 
King ’’ 

To this nascent order of warrioi monks Baldwin I , king of 
Jerusalem, h ended over a part of his royal palace lying next to 
the former mosqueof al-Aksa,the so-called “ 1 emplc of Solomon,” 
whence they took their name They had at first no distincti\e 
habit, wearing any old clothes that might be given to them 
Nor was their community exclusive Iheir primitive rule 
seems to have enjoined them especially to seek out excom- 
municated knights, and to admit them, after absolution by the 
bishop, to their order, ind they thus served a useful purpose 
m at once disciplining and converting the unruly rabble of 

rogues and impious men, robbers and committers of sacrilege, 
murciereis, perjurers and adulterers”” who streamed to the 
Holy Land in hope of plundir and salvation It was this rule 
which led later to the most important privilege of the order, 
the immunity from sentences of excommunication pronounced 
by bishops and parish priests ® 

This practice, as Prutz points out, might have brought them 
it once under the suspicion of the Church, and it soon became 

1 A fief m Champagne, near Troves 

* Bernard of Clairvaux, De laude novae mihiae^ cap v (m Migne, 
Patrol lat 182, p 928) 

® Prutz, Tempter h''rrenorden^ p 12 The Taitin copy of the Rule 
(Bibliothcque Nationalc) reads '* Mtlties non excommumcatos ” for 

chevaliers tscomenies" which means, according to Prutz, that 
when the Latin version was made the original significance of the 
rule had been foi rotten M de Curzon {Pd^le du Temple^ p iv), 
on the other hand, assumes that the I-atin text represen *-3 the 
original rules drawn up in 1128 and that the French version is a 
corrupt copy That Prutz is right would seem to be shown not 
only by the reasonableness of the rule in itself (why should the 
Ttinplars be instructed to look out for gathenngs of «efi-excom- 
municated knights ">) but bv the language of c^p v of the De laude 
novae militae, in which Bernard extols the knights for turning the 
enemies of Chnst into his soldiers {ut quos dxu pertuht oppugnatores 
magts jam propugnatores habere tnctptat , factatque de hoste mtlxtem) 
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expedient to obtain the highest sanction for the new order and 
Its rules In the autumn of 1127 accordingly Hugues de Payns, 
with certain companions, appeared m Europe, where he was 
fortunate enough to secure the enthusiastic support of the all- 
powerful abbot of Clairvaux Grateful pilgnms had already 
begun to enrich the order , the De laude novae milttae, a glowing 
panegyric of this new and holy conception of knighthood, ad- 
dressed by Bernard to Hugues de Payns by name, insured the 
success of his mission In 1128 the council of Troyes discussed 
and sanctioned the rule of the order which, if not drawn up by 
Bernard, was undoubtedly largely inspired by him 

Rule of the P emple — No of the orieinal French Rule of the 

Temple {R^gle du Temple) exists Of the three extant MSS repre- 
senting later recensions, one is preserved at the Actademia dei 
Lincci at Rome (Cod 44, A 14), one at the Bibliothcque Nationale 
{fonds franqats 1977), the third in the departmental archives at 
Dijon (H in) The last of the&c, probably mtcnd(d for the use 
of the master of a subordinate house, is much abbreviated , it 
dates, howcNcr from the early part of the 13th century, whereas 
the others are of the end of the century at earliest In essentials 
these copies preserve the matter and spirit of the primiti\e Rule, 
and they prove that to the end the order was, in principle at least, 
submitted to the same strict discipline as at the beginning ^ 

The Regie du Temple m its final form as we now possess it con- 
tains the rules for the constitution and administration of the order , 
the duties and pnvilcges of the various classes of its peisonntl 
the monastic rules, regulations as to costume and as to religious 
services , rules for the holding of chapters, and a summary of offences 
and their punishment , the procedure at the election of a grand 
master ancf at receptions into the order , a definition of the relations 
of the order to the pope, and to other religious orders It must 
be borne in mind however that the organization cf the order as 
described below was only gradually developed not having been 
fixed at Troyes At first the master of the Temple at Jerusalem 
was only one among many , the seneschal and marshal appear not 
to have existed , and it was not till the bull Omne datum optimum 
of Popie Alexander III (1163) the great charter of the order, that 
its organization was definitively centralized 

Constitution — As finally constituted the order consisted of (i) 
knights {fraires milites), (2) chaplains ifratres tapellam), (3) ser- 
jeants or esquires {fratris sirint lUs armigert) (4) menials and crafts- 
men ifratres servwntes famuli and oMctt) All were bound by the rules 
of the order and enioyed its privileges Women were not admitted 
to the order ® 

I At the head of the order was the master of the Temple at 
Jerusalem (in Cyprus after the fall of the Latin Kingdom) known 
as the grand mastei His authority was very great — (xcept m 
certain reserved cases his word was law — but he was not ibsolute 
Thus in matters of speei.il importance — alienation of the estates of 
the order attack on a fortress declaration of war conclusion of an 
armistice reception of a new brother — he had to consult the chapter 
and waj bound by the vote of the majority nor could he m^ily 
or abrogate a decree of the council of the order without their 
consent He had to obtain the consent of the cliapter also to the 
nommition of the grand commanders of the provinces of the order , 
the lessc olficts were absolutely in his gift He was elected by 
a complicated process a cliapter summoned ad hoc tkcling a “ com- 
mander of the election " and one other brotJicr ^^ho after vigil and 
prayer, co-opted two more these four choosing another two and 
so on till the number of the twelve apostks had been reached A 
chaplain representing Jesus Chnst was then added to complete 
the electoral college (see Curzon RigU du Temple p xxxvj ’ 

The grand master was allowed four horses for his ordinary use 
His household consisted of a fratcr capellanus a clenc, a frater 
scrvtens with two horses a Saracen sccretarv [icrwain sarraztnoxs) 

• Bernard w is not presi nt at the council But the ” humble 
esenvam ” of the R^glc du Temple, Johan Michiel, writes ‘ par 
le comandement dou conctle et dou venerable pere Bemart abhh de 
Clerevaus ” Compare the rule also with tlie chapter (m ) of the 
De laude De mxlitxbus Chrxstt 

• Of a secret Rule in spite of the most dihgent research, no trace 
has ever been found It is now generally held that none ever 
existed The legend of its existence, so fatal to the order, is pro- 
bably traceable to the fact that the complete Rule was jealously 
guarded by the chief office-bearers of the order, onlv execute 
being given to the heads of the lesser houses [e g the Dijon MS ) 
and known generally to the knights 

• Rult 70 Pcrtllouse chose est compaignu de feme, que le dedble 
ancxen par compatgntc de feme a degeU pluisors dou droit sentxer de 
paradis It is interesting to compare this with the more wholesome 
view of the best of the contemporarv chivalrous poets e g Walther 
von der Vogclw'eide or Wolfram von kschenbach (Pargtval), who hold 
up true love as the highest earthlv incentive to noble deeds 

’ The bull Omne datum optimum (1163) decreed that the master 
must be a knight of the order who had taken the vows, and vested 
I the election exclusively in the knights 
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as interpreter, a turcopk, t e a soldier belonging to the light-horse 
attached to the order a farrier and a cook, two footmen {garfons 
^ pted) to look after his special Turcoman horse only used in war 
time He was further attended by two knights of the order of high 
rank The ensigns of his presence on campaign were the large 
round tent and the gonfanon baucent, the black and white piennant, 
charged with the red cross of the order 

2 The second officti of the Icmple was the seneschal He had 
a right to 'ittend all chapters, even the most secret His equipage, 
tent, banner and seal were the same as the master’s Attached 
to his person were two squires, a kmght companion a frater servtens 
a secretary 111 deacon's orders to say the hours, a turcople a Saracen 
secretary and two foot servants 

3 Ihird in order was the matshal who was supreme military 
authority and had under his charge the horses and arms In the 
absence of master and seneschal he acted as locum tenens His 
equipage and suite were much the same as those of master and 
seneschal 

The provincial marshals were absolute in their provinces but 
subordinate to the marshal ot the order 

The commander of the land and realm of Jerusalem was grand 
treasurer of the order, administered its estates in the provinct. of 
Jerusalem and was responsible for the lodging of the brethren 
He also had charge of the Heet the commander of the port of Acre 
being his subordinate His equipage and suite were much the same 
as those of seneschal and marshal 

The commander of the city of Jerusalem was the hospitaller of the 
order He was charged with the defence of pilgrims visiting the 
Holy Land and with the dutv of supplvmg them with food and 
horses Ten kmghts were specially attached to him for this purpose 
and to act as guard to the relics of the Iruc Cross Suliordinate 
to him was a second commander for the city itself 

The commanders of Tripoli and Iniioch enjoyed all the rights of 
the grand master within thi ir provinct s except when he was present 
They too had the round tent and the gonfanon 

Besides these, the rule mentions the commanders of France, 
England, Poitou, Portugal Apulia and Hungar>% whose rights and 
pnvileges are analogous to those of the commanders above men- 
tioned ^ 

Lastly of the great ofhetrs of the order must be mentioned the 
drapier, who was charged with the supervision of the clothing 
of the brethren He was closely associated with the commander 
of the kingdom of Jerusalem his equipage was that of the com- 
manders, but his suite included a number of tailors 

Below the great dignitaries there were in the provinces commanders 
of houses under the jirovinci il comm inders and the commanders of 
the kmghts who acted as lieutenants of the marshals 

Turning to the general body of the order the knights {milites) 
were entitled to three horses and a sqmre or by special favour to 
four horses and two squires 1 hey had two tents 

Of the serjeants {servtentes) hve occupied an exceptional position 
the deputy marshals (souz-marischau), who looked after the arms 
and armour the gonfanonier who was respionsible for the discipline 
and catenng of the squires the kitchener (cuisinier) and the farrur 
These had two hoises a squire and i tent All the others even if 
commanders of houses had but one horse At the head of all the 
serjeants in time of war was the turcopher the chief of the tur 
copies He had four horses in his equipage and certain special 
prerogatives , m battle he took his orders only from the master 
or seneschal 

Of peculiar importance were the chaplains {fratres capellam) 
These did not originally form part of the order which was served 
by priests from outside The bull Omne datum optimum of 1163 
imposed on clerics attaching themselves to the order an oath of life 
long obedience to the grand master , by the middle of the i 3th 
century the chaplains took the same oath as the other brothers and 
were distinguished from them only by their orders and the privileges 
these imphed {e g they were spared the more humiliating punish- 
ments shaved the face and had a separate cup to dunk out of) 
The order thus had its own clergy exempt from the jurisdiction 
of diocesan bishops and parish priests owing obedience to the 
grand master and the pope alone By the rules no Templar was 
allowed to confess to any save a priest attached to the order if one 
were available, and such priest was formally declared to have re- 
ceived from the pope more pow er to absolve than an archbishop ■ 

It remams to oe said that the brethren were admitted either for 
life or for a term of years Mamed men were also received, but 
on condition of bequeathing one half of their property to the order 
(rule 69) 

The chapters of the order were either secret, composed of such 
brothers as the master might esteem “ wnse and profitable for 


' The titles varied The provincial commander is “ Master ” or 
“ Grand Prior ” or “ Grand Preceptor ” , under him are “ pnors " 
over large estates and under them “ preceptors ” of houses Pre- 
ceptors took their name from the mandate of the master issued 
to them ' Praeciptmus txhi ” 

* Rule 269 Car %l en ont gretgnor povir de Vapostoile (1 e 
the pope) d*eaus aisoudre que un arcevesque (Curzon, p 165) 


giving advice,” or general assemblies of the order at the discretion 
of the master, who was to listen to the counsel given and do what 
seemed best to him (rule 36) 

Habit of the Order — The charactenstic habit of the order was 
the white mantle, symbolic of punly with the red cross the ensira 
of the champions of the Church, first granted by Pope Eugcnius III 
(1145 53) Only the unmarried knights bound by life long vows, 
however, were privileged to wear the white mantle which was also 
given to chaplains in episcopal orders The rest wore a black or 
brown mantle the red cross being common to all Ihe chaplains 
were distinguished by wearing the mantle closed 

Conduit and Discipline — The brethren were to attend daily 
services , but the soUlicr outwcaricd with his nightly duties might 
on certain conditions absent himself from matins with the master's 
consent Two regular meals were allowed for each day , but to 
these might be added, at the master's discretion, a light collation 
towards sunset Meat might be eaten thrice a week , and on other 
days theie was to be a choice of vegetable fare so as to suit the 
tenderest stomach Brethren were to eat by couples each keeping 
an eye on his fellow to see that he did not practise an undue austerity 
Wmo was served at every meal, and at those times silence was 
strictly enjoined tliat the words of Holy Writ might be heard with 
the closest attention ® Special care was to be taken of aged and 
ailing members Every brother owed the most absolute obedience 
to the master of the order, and was to go wherever his superior bade 
him without dcla> ‘ as if commanded by God ” All undue display 
m arms or harness was forbidtlen Parti-coloured garments were 
forbidden All gaiments were to be made of wool but from Easter 
to All Souls a linen shirt might bo substituted for one of wool The 
hair was to be worn short and a rough beard became one of the 
distinguishing marks of the order Hunting and hawking were 
unlawful , and the very allusion to the follies or secular achieve- 
ments of earlier life was forbidden A lion however being the 
type of the evil one wis legitimate prey Stiict watch was kept 
on the incomings and outgoings of every brother except when he 
went out by night to visit the Sepulchre of our Loid No Icttci, 
even from the nearest relative might be opened except m the master's 
presence, nor was any member to fed annoy incc if he saw his 
relative's gift transferred at the master's bidding to ^ome other 
brother The brethren were to sleep in scparilc beds in shirts and 
breeches with a light alwiys burning m the doimitory those 
who lacked a maltiess might place a piece of carpet on the floor , 
but all luxury was discouraged 

A term of probation was assigned to each candidate before ad- 
mission , and a special clause discouraged the reception of boys 
before they were of an age to bear arms * Lastly the brethren of 
the Temple were exhorted to shun the kiss of every woman whether 
mud or widow mother aunt or sister 

For grievous offences, such as desertion to the Saracens heresy, 
losing the gonfalon murdering a Christian or failing to account 
for all t^e projierty of the order in his possession a lemplar might 
be exp^ed {padre la maison) , for minor uflences such as dis- 
obedience lowering (he banner m battle 01 killing a slave or a horse 
he suffered a tcmjwary degradation {perdre son abit) No member 
of another religious oreler was recdved by the Templais and no 
Templar could leave the order without permission of the master, 
and then only on condition of joining a stricter monastic com- 
munity By mutual agreemt nt the Temjilars and Hosjnt illcrs 
despite their long ancl deadly feud were bound not to receive ejected 
members of the rival order and the Templar cut oil m battle and 
defeat from all hope of rejoining his own ranks might rally to the 
cross of St John 

History — Long before St Bernard’s death (1153) the new 
order was established in almost every kingdom of Latin 
Christendom Henry I granted them lands in Normandy 
Ihey seemed to have been settled m Castile by 1129, in Rochelle 
by 1131, in Languedoc by 1136, at Rome by 1138, in Brittany 
by 1141, and in Germany at perhaps a still earlier date Al- 
phonso I of Aragon and Navarre, if wc may trust the Spanish 
historians, bequeathed them the third of his kingdom spread 
(Manana, x c 9) Raymond Btrengar IV , count of of the 
Barcelona, and Alphonso’s su((tssor in Aragon, whose order 
father had been admitted to the order, granted them the strong 
castle of Monzon (1143), and established a new chivalry in 
imitation of theirs Louis VII in the latter years of his reign 
gave them a piece of marsh land outside Pans, which in later 
times became known as the Temple, and was the headquarters 

* The Bible was read in a Trench translation A MS of a 

Templar Bible, exhibiting curious touches of the cntical is 

now in the Biblioth^quc Nationale in Pans See Prutz, Templer- 
herrenorden, p u6 

* This rule was not observed later on, postulants being admitted 
without any period of noviciate, and among the Templars arrested 
m 1 307 were many young boys 
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of the order m Europe ^ Stephen of England granted them 
the manors of Cressmg and Witham in Essex, and his wife 
Matilda that of C'owley, near Oxford Eugenius III , Louis VII , 
and 130 brethren were present at the Pans chapter (1147) when 
Bernard de Balliol granted the order 15 librates of land near 
Hitchin , and the list of English benefactors under Stephen 
and Henry IT includes the noble names of Ferrers, Harcourt, 
Hastings, Lacy, Clare, Vere and Mowbray Spiritual privileges 
were granted to them by the popes as lavishly as temporal pos- 
sessions by the princes and people Pope Adnan IV allowed 
them to have their own churches , Eugenius 111 added to these 
the right to have churchyards , and churches and churchyards, 
as in the case of the order generally, were exempted from the 
operation of ordinary excommunications and mterdicts Thus 
a person dying excommunicated, refused burial elsewhere, 
sometimes — like Geoffrey de Mandeville® — found a resting- 
place in the consecrated ground of the Templars Eugenius III 
also granted the lemplars the right to have interduted 
churches opened twice a year for the purpose of makmg their 
collections They were, moreover, as defenders of the Church, 
exempted from the payment of tithes Finally, they were 
exempted from the action even of general censures and decrees 
of the popes, unless mentioned in them by name Very soon 
the order lefused to submit in any way to the ordinary juris- 
diction of the diocesan bishops and formed in effect a separate 
ecclesiastical organization under the pope as supreme bishop 
Ihe result was that, scarce twenty-five years after its founda- 
tion, the order was at open feud with bishops and parish priests, 
and the popes found it necessary to issue decree after decree to 
protect it from violence and spoliation The complaints of 
the secular clergy, on the other hand, came to a head in 1179 
at the Latcran Council, when even Pope Alexander III had to 
consent to a senes of decrees directed against the abuse of its 
privileges by the oidcr (Prutz, p 41) 

So long, however, as the attention of the papacy and of 
Christendom was fixed on the problem of recovering and safe- 
guarding the Holy Land, the position of the Templars was 
unassailable and all efforts to curb the growth of their power 
vain Ihc order as such had no Euiopean policy , ^ the whole 
of Its vast organization was maintained for the purpose of 
feeding the holy war against the infidels with rcc ruits and with 
money , and its ultimate fate depended on its success or failure 
in the East (WAP) 

Aftei the council of Troyes Hngues de Pavns came to England 
and induced a number of knights to follow him to the IIol) 
Land Among these was Fulk, count of Anjciu, who would 
thus seem to have been a Templar before assuming the erown 
of Jerusalem in 1131 Hugues dc Payns died about the >ear 
BaHy 1136 and was succeeded by Robert de Craon, who is 

grand said to have been Anselm’s nephew Lverard de 
masters B^rns, the third master, was conspicuous in the second 
crusade In the disastrous march from Laodicea to Attaha 
his troops alone kept up even the show of discipline , and their 

1 In August 1279 Philip IV ceded to the Templars within the 
precincts oi the lemple at Pans {vicu<i Itmph), te the whole 
fortified quarter on the right bank of the Seine, the nght to exercise 
higher and lower justice {alta et has^a justicia) to retain all property 
ubuallv escheated to the crown, and to guard their fortress “ night 
and day” by means of their o^\n scrvtcntci> without interference 
The king undertook for himself and his succt ssors, not to endeavour 
to levy any tatUc or other tax nor to exact any of the customar^ 
feudal services within the Temple Text in Piitz, Tempierherren- 
orden p 298 

* lUo autem, in discnmmo mortis ultimum trahente spintum 
quidam supcrvencrc Templarii qiu religioms sacrc habitum cnice 
rubea signatum ci imposuerunt (Mmi Anf* , iv 142) There must 
be a slight error here on the part of the chronicler , for Geoffrey 
died in 1144 and the red cross was not granted to the Templars 
until the following year This does not however affect the mam fact 
that Geoffrey though excommunicated, was buried in consecrated 
ground at the New Temple m London This was in 1163 twenty- 
two years before the consecration of the Temple Church now standing 
See Kound, Geoffrey de Mandevtlle p 224 

* Finke, p 42 Individual Templars of course, acted from time 
to time as diplomats or as royal advisers , but they m no sense 
represented the order 


593 

success prompted Louis VII to regulate his whole army after 
the model of the lemplar knights In the French king’s 
distress for money the lemplars lent him large sums, ranging 
from 2000 silver marks to 30,000 solidi When Conrad III of 
Germany reached Jerusalem he was entertamed at their palace 
(Easter 1148) , and m the summer of the same year they took 
part in the unsuccessful siege of Damascus The failure of 
this expedition was ascribed by a contemporary writer to their 
treachery — a charge to which Conrad would not assent This 
is the first note of the accusations which from this time were of 
constant recurrence * 

Henceforward for 140 years the history of the Templars is 
the history of the Crusades (qv) In 1149 the Templars were 
appointed to guard the fortress of Gaza, the last Christian 
stronghold on the way towards Egypt Four years later the 
new master, Bernard de Tremelai, and forty of his followers, 
bursting into Ascalon, were surrounded by the Saracens and 
cut off to a single man William of Tyre has preserved the 
scandal of the dav when he hints that they met a merited fate 
in their eagerness to possess themselves of the city treasure 
Next year the rumour went abroad that they had sold a noble 
half-converted Egyptian pnnee, who had fallen into their hands, 
to chains and certain death for 60,000 aurei In 1166 Amalric, 
the Latin king of Jerusalem, hanged twelve Templars on a 
charge of bctravmg a fortress beyond the Jordan to an amir 
of Nur al-Din of Damascus Ihe military power of Nur al-Din 
(1145--73) was a standing menace to the Christian 
settlements m the Fast Edessa had fallen to the uons 
prowess of his father (1144-45) Damascus was con- with NSr 
quered by the son (1153), who four years earlier had 
earned his depredations almost to the walls of Antioch, and in 
IT57 Kid siege to the Christum town of Paneas near the sources 
of the Jordan In the disastrous fight that followed for the 
safety of the fortress of the Hospitallers, Bertrand de Blanqucfort, 
the master of the Templars, and Odo dt St Amand, one of his 
successors, were taken prisoners Bertrand was released later 
when Manuel was preparing to march against Nur al-Din The 
Templars do not seem to have opposed Amalnc’s early expedi- 
tions against Egypt It was Geoffrey Fulcher, the lemplar 
correspondent of Louis VJl , who brought back (1167) to 
Jerusalem the glowing accounts of the splendour of the caliph’s 
court at Cairo with which Gibbon has enlivened his great work 
Nor was the order less active at the northern limits of the Latin 
kingdom Two English lemplars Gilbert de Lacy and Robert 
Mansel, qui Galensibus praeerat,” starting from Antioch, 
surprised Nur al-Din m the neighbourhood of Tripoli and put 
him haiefootcd to flight But jealousy or honour led the 
Templars to oppose Amalric’s Egyptian expedition of 1168, 
and the wisdom of their advice became apparent when the re- 
newed discord on the Nile led to the conquest of Eg>pt by Asad 
al-Din Shirkuh, and thus mdirectl) to the accession nctatlona 
of Saladin, m 1169 In 1170 thev beat Saladin back with 
from their frontier fortress of Gaza , and seven years Saladin 
later they shared m Baldw in IV ’s great victory at Ascalon 

Meanwhile Saladin had possessed himself of Emesa and 
Damascus (1174-75), and, as he was already lord of Egapt, 
his power hemmed in the Latin kingdom on every side In 
July 1173 Amalric was succeeded by his son Baldwin IV, a 
boy of twelve Ra^miond III , count of Tripoli, a man sus- 
pected of being m league with the Saracens, was appointed 
regent, although in 1176 the masters of the Templars and the 
Hospitallers united in offering this office to the ne^vl\ arrived 
Philip of Flanders The construction of the Templar fortress 
at Jacob’s ford on the upper Jordan led to a fresh Saracen in- 
vasion and the disastrous battle of Paneas (ii 79 )> ^**0^ which 
the young king and the Holy Cross escaped with difficulty, 
while Odo de St Amand, the grand master, was earned away 
captive and never returned 

During Odo’s mastership the Old Man of the Mountains sent 
to Amalric offering to accept tht Christian faith if released from 
the tribute he had paid to the Templars since (according to the 
* Hist Pouttfic ip Pertz. XX 535-536 
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reckoning of M Defremery) somewhere about 1149 The 
1 trnplars murdered the envoys on their return (c 1172) Amalric 
demanded that the offenders should be given up to justice 
Odo refused to yield the chief culprit, though he was well known, 
and mvoked the protection of the pope Amairic had to vin- 
dicate his right by foice of arms at Sidon, and died while prepar- 
ing to take stronger measures Ihe connexion between the 
Templars and the Old Man was still vital eighty vears later when 
the two grand masters rebuked the insolence of the Assassin 
envoys m the presence of Louis IX Odo de St Amand was suc- 
ceeded by Arnold de Torroge, who died at Verona on his way to 
implore European succour for the Holy Land The power of 
Saladin was now (1184) increasing daily, Baldwin IV was a 
leper, and his realm was a prey to rival factions There were 
two claimants for the guardianship of the state — Raymond III 
of Iripoli and (juy de Lusignan, who in n8o had married 
Sibylla, sister of the young king Baldwin inclined to the 
former, against the patriarch and Arnold de 1 orroge 

Ihere is something Homeric in the story of the fall of the 
Latin kingdom as related by the historians of the next century 
Patiot ^ French knight, Gerard de Riderfort or Bidtford, 
Latin coming to the East m quest of fortune, attached 
kingdom himsdf to the service of Raymond of Pripoh, looking 
for the hand of some wealthy widow in reward But on his 
claiming the hand of the lad> of Botron he was met with a 
refusal Angered at this, Gerard enrolled himself among the 
lemplars, biding his tune for revenge, and was elected grand 
master on the death of Arnold Baldwin IV died (1185), 
leaving the throne to his young nephew Baldwin V , the son 
of Sibylla, under the guardianship of Raymond, whose office 
was not of long duration, as the little king died m September 
1186 Phis was Cierard’s opportunity Ihe Pemplars earned 
the body of their dead sovereign to Jerusalem for burial , and 
then, unknown to the barons of the realm, Geiaid and the 
patriarch crowned Sibylla and her husband Guy I he corona- 
tion of Guy was the triumph of Raynald of Chatillon, once 
prince of Anlioch, and Saladin’s deadliest foe It was at the 
same time the overthrow of Raymond’s ambition , and both 
Latin and Arabic writers are agreed that the Christian count 
and the Mahommedan sultan now entered into an alliance 
Po brexk this friendship and so save the kingdom, the two 
grand masters wctc sent north to make terms with Raymond 
But the rash valour of the Tempi irs provoked a hopeless contest 
with 7000 Siracens Ihe grand master of the Hospitallers 
was slam , but Gerard made his escape with three knights to 
Nazareth (ist May 1187) In this emergency Raymond be- 
came reconciled with Guy , and Gerard placed the Temple 
trcxisurcs of Henry II at his king’s disposal Once more it was 
the lemplars’ rashness that led to ihe disastrous battle of 
Hittin (4th July) Gerard and the king fell into the bands of 
Saladm, but were released about a year later , Raymond of 
Tripoli made his escape through treachery or fortune , and 230 
Templars fell in or after the battle, for the fight was scarcely 
over before Saladm ordered all the Templars and Hospitallers 
to be muidered in cold blood One after another the Christian 
fortresses of Palestine fell into the hands of Saladin Jerusalem 
Pall of surrendered on 2n(l-3rd October 1187, and the ti easures 
of the Temple coffers wc re used to purchase the re- 
Baiam dcmption of the poorer Christians, part of whom the 
Templar wariiors guarded on their sad march from the Holy 
City to Tripoli Part of their wealth was expended by Conrad 
of Montferrat m the defence of Tyre , but, when this prince 
refused to admit Guy to his city, both the Templars and the 
Hospitallers from the neiglibourmg parts flocked to the banner 
Sieaeof of their released king and accompanied him to the 
siege of Acre (22nd August 1189) In his company 
they bore their part m the two years’ siege and the terrible 
famine of 1190-91 , and their grand master died in the great 
battle of 4th October 1189, refusing to survive the slaughter 
of his brethren 

On the fall of Acre Philip Augustus established himself in 
the palace of the Templars, who are, however, stated to have 


sympathized with Richard Phis king sold them the island of 
Cyprus for 100,000 besants , but, unable to pay the purchase 
money, they transferred the debt and the principality to Guy 
of Lusignan Ihe English king consulted them before decidmg 
on any great military movement, and in June 1192 they ad- 
vocated the bold plan of an advance on Egypt rather than on 
Jerusalem In the disputes for the Latin kingdom of the East 
the Templars seem to have supported Guy, and, like Richard, 
were credited with having had a hand in the murder of Conrad 
of Montferrat (April 1192) It was in the disguise of a Templar 
and m a leinplar galley that Richard left the Holy Land 
When Acre was recovered, the Templars, like the Hospitallers, 
received their own quarters in the town, which from this time 
became the centre of the order On the death of Henry of 
Champagne (1197) they vetoed the election of Raoul de Tabarie , 
after the death of his successor Amalric they refused to renew 
the truce with Saladm’s brother, Saif al-Dln, and led an expedi- 
tion against the Saracens before the arrival of the jobade 
new king, John de Brienne, at whose coronation in Brienne 
I2TO William de Chartres, the grand master, was present 
Seven years later, with the aid of Walter de Avennis and of 
the teutonic Knights, they commenced the building ot their 
fortress of Castle Pilgrim, near Acre, on a rocky promontory 
washed by the Mediterranean on every side except the east 
This wonderful structure, whose nuns arc still to be seen, was 
fortified with a strong wall, founded on the substructure of a 
yet more extensive one running trom sea to sea, and was flanked 
by lofty towers of huge squired stones Within was a spring 
of pure water, besides fishoonds, salt-mines, woods, pastures, 
orchards, and all things fitted to furnish an abode in whu h the 
Tempi irs might await the clay of their restoration to Jciusakm 

It was from this castle that m May 1218 the fiftli crusade 
started for the expedition against Fgypt The Templars were 
the heroes ot the siege of DamietLa, at which William tiftb 
de Chartres was slam “First to attack and last to crusade 
retreat,” thty saved the Christian army from annihilation on 
29th August T2T9 , and when the city sunendcred (^th 
November) the only one of its twenty-eight towers that had 
begun to give way had been shaken by their engines On the 
other hand, it was largely owing to their objections that John 
de Bri^ne refused the sultan’s offer to restore Jerusalem and 
Palestine 

From the veiy first the Tcmplais seem to have been opposed 
to Frederuk II , and when he landed at Acre (7 th September 
1228) they refused to march undei the banners of an excom- 
municated man, and would only accompany hiv host from 
Acre to Joppa in a separate body They were accused of 
notifying Frederick’s intended pilgrimage to the Jordan to the 
sultan, and they were certainly opposed to Frederick’s ten years’ 
peace with Al-Kimd, the sultan of Fg>pt, and lefused to be 
present at his (oronation in Jerusalem Frederick was not 
slow to avenge himself he left Jerusalem abruptly, publicly 
insulted the grand master, demanded the surrender of their 
fortresses, and oven laid siege to Castle Pilgiim He left Acre 
on the 3rd of May 1229, ancl on landing in Apulia gave orders 
to seize the estates of the order and chase all its members from 
the land 

Long before the expiration of Frederick’s peace Europe was 
preparing for a fresh crusade against the now divided realm of 
the Ayyubids Theobald of Navarre and his crusaders seventh 
reached Palestine about August 1239 The Templais cruaade 
shared in the gnat defeat near Jaffa, an engagement which 
their temerity had done much to provoke (13th November 1239) 
If the king ever accepted the overtures of Salih of Damascus, 
he was supporting the policy of Hermann of Pengord, the giand 
master, who towaids the summer of 1244 \vrote a triumphant 
letter to England, telling how he had engaged this sultan and 
Nasir of Kerak to make an alliance against the sultan of Egypt 
and restore the whole of Palestine from the Jordan to the sea 
Theobald, however, before leaving the Holy land (27th 
September 1240), signed a ten years’ truce with Salih of Eg)pt, 
The Hospitallers seem to have been won over to his view, and 
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when Richard of Cornwall arrived (iith October) he had to 
decide between the two rival orders and their opposing policies 
After some hesitation he concluded a treaty with the sultan of 
Egypt, much to the annoyance of the Templars, who openly 
mocked his efforts On his departure the three orders came 
to open discord the Templars laid siege to the Hospitallers m 
Acre and drove out the Teutonic Knights “ m contumeliam 
imperatons ’’ I hey were successful on all sides Ihe negotia- 
tions with Damascus and Kcrak were reopened, and in 1244 
Hermann of Perigord wrote to the princes of Europe that after 
a ** silence of fifty-six years the divine mysteries would once 
more be celebrated in the Holy City ” 

It was in this moment of danger that the sultan of Babylon 
called in the barbarous Khari/mians, whom the Mongol m- 
Khartx- vasions had diiven from their native lands These 
mian ia~ savages, entering from the north, flowed like a tide 
vaaloa newly built and impregnable Templar fortress 

of Safed, swept down on Jerusalem, and annihilated the 
Christian army near Gaza on St Luke’s day (i8th October) 
1244 From this blow the Latin kingdom of the East never 
recovered , 600 knights took part in the battle , the whole 
force of the leniplars, 300 in number, was present, but only 
i8 survived, and ol 200 Hospitallers only 16 The master^ of 
both orders were slain or taken prisoners Despite the admir- 
able valour of the Templars, their policy had proved the rum 
of the land Jerusalem was lost to Christendom for ever , and, 
though the Khanzmians melted away in the course of the next 
three years, they left the country so weak that all the acquisi- 
tions ot Theobald and Richard fell an easy prey to the sultan 
of Babylon 

Recognizing the fact that the true way to Jerusalem lay 
through Egypt, Louis fX led his host to the banks ot the Nile, 
Louis being accompanied by the Icmplars Jhcir master, 
iX 's William de Sonnic, attempted in vain to lestriin 
crusade advance of the count of Artois at the battle 

of Mansura (8th Fcbiuary 12 <50), which only three Templars 
survived St I^ouis, when captured a few weeks later, owed 
his speedy release to the generosity with which the order ad- 
vanced his ransom-money Shortly after his depaiture from 
Acre (April 1254) they consented to an eleven years’ truce with 
the sultans of Egypt and Damasi us 

A new enemy was now threatening Mahommedan and 
Christian alike For a tune the Mongol advance mav have 
been welcomed by the Christian cities, as one after another 
the Mahommedan principalities of the north fell before the new 
invaders But this new danger stimulated the energies of 
Sue- which under the Mameluke Bibars encroached 

censcH yeir after ycir on the scanty remains of the Latin 
of Bibars (kingdom I he great Frankish lords, fearing that all 
was lost, made haste to sell their lands to the Icmplars and 
Hospitallers before quitting Palestine for ever In 1260 the 
former purchased Sidon and Beaufort , next year the Hos- 
pitallers purchased Arsuf In 1267, by a skilful adaptation of 
the banners of both orders, Bibars nearly surprised Antioch 
Ihe Templar fortress of Safed surrendered with its garrison of 
600 knights, all ol whom preferred death to apostasy (June 
1266) Beaufort fell m 1268, Antioch six weeks later, and, 
though the two orders still made occasional brilliant dashes 
from their Acre stronghold, such as that to Ascalon la 1264 
and that with Prince Edward of England to destroy Kakiln m 
1271, they became so enfeebled as to welcome the treaty which 
secured them the plain of Acre and a fiee road to Nazareth as 
the result of the English crusade of 1272 

But, though weak against external foes, the Templars were 
strong enough for internal warfare In 1277 they espoused 
the quarrel of the bishop of Inpoli, formerly a member of the 
order, against his nephew Bohemond, prince of Antioch and 
Tripoli, and began a war which lasted three years In 1276 
their conduct drove Hugh III , king of Cyprus and Jerusalem, 
from Acre to Tyre In the ensuing year, when Mary of Antioch 
hid sold her claim to the crown to Charles of Anjou, they wel- 
comed this prince’s lieutenant to Acre and succeeded for the 
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moment in forcing the knights of that city to do homage to the 
new king Ihirtccn years later (26th Apnl 1290) Tnpoli fell, 
and next year Acre, after a siege of six weeks, at the 
close of which (i6th May) William de Beaujeu, the meat of 
grand master, was slain Ihe few surviving lemplars Paha- 
elected a new master, and, forcing their way to the 
seashore, sailed for Cyprus, which now became the headquarters 
of the order A futile attempt against Alexandria m 1300 and 
an unsuccessful effort to form a new settlement at Tortosa about 
the same time (1300-2) are the closing acts of their long career 
in the western parts of Asia 

For more than a hundred years the Templars had been one 
of the wealthiest and most influential factors in European 
politics If we confine our attention to the East, we 
realize but a small part of their enormous power and in- 
Iwo Templars were appointed guardians of the dis- fluence 
puted castles on the betrothal of Prince Henry of of the 
England and the French princess in 1161 Other 
Templars were almoners of Henry III of England and of 
Philip IV of France One grand master Wcus godfather to a 
daughter of Louis IX , another, despite the prohibition of the 
order, is said to have been godfather to a child of Philip IV 
Ihey were summoned to the great councils of the Church, 
such as the Lateran of 1215 and the Lyons council of 1274 
Frederick II ’s persecution of their order was one of the mam 
causes of his excommunication in 1239 , and his last will en- 
joined the restoration of their estates Ihcir property was 
scattered over every country of C hnstendom, from Denmark to 
Spam, from Ireland to Cyprus Before the middle of the 13th 
century Matthew Pans reckons their manors at 9000, Albenc 
of Irois-T on tames at 70 £>o, whereas the riv il order of St John 
had barely half the latter number Some fifty years earlier 
their income from Armenia alone was 20,000 besants Both in 
Pans and m I ondon their houses were used as strongholds for 
the royal treasure In the Temple in London Hubert de Burgh 
and the Poitevm favourites of Henry III stored their wealth , 
and the same building was used as a bank into which tlie debtors 
of the foreign usurers paid their dues Trom the English 
Templars Henry III borrowed the purchase money of Oleron 
in 1235 , from the French Templars Philip IV exacted the 
dowry of his daughter Isabella on her marriage with Edward II 
To Louis IX they lent a great part of his ransom, and to 
Edward I of England no less than 25,000 livres TournotSy of 
which they remitted four-fifths Jacques de Molay, the last 
grand master, came to France in 1306 with 150,000 gold florins 
and ten horse-loads of silver^ In the Spanish peninsula they 
occupied a peculiar position, and more than one king of Aragon 
IS said to have been brought up under their discipline ^ 

* Th( wealth of the Templars was due not so much to their 
territorial possessions as to the fact that they were the great inter- 
national financiers and bankers of the age The Paris Temple 
was the ct ntre of the world’s montv in irket In it popes and 
kings (U posited tht ir n venne^. and these vast sums weie not hoarded 
but issutd as lo\ns on ad< (ju ib st mritv Abovt all it was the 
Templars who made the exchange of money with the Fast possible 
It is easy iinleed to stt how cht y wtrt tin ul« al bankers lA the age 
their strongliokis were scattered from Armenia to Ireland, their 
military jiowcr and strict discipline cnsurttl the safe transmission 
of trcasuie, while their rtpiit ilion as monks guaranteed their integ 
rity 1 bus they bi t ame the pre dcccssors and later the rivals of 
the great Italian bai king companies See L Dehsle, “ MiJmoirL sur 
les operations financi^rts dcs Templiers” m Mhnenres de rinstitui 
national de France t xxxii lo take interest (usury) was of course 
unlawful The method of circumventing this seems to have been 
that the mortgagees paid to tin mortgagors a nominal rent which 
was used towards the reduction of the debt The difference between 
this and the real rent reprtsented the interest See indent Charters 
Pt 1 (Pipe Roll Soc London, i888), edited by J H Round, p 94 

note A documtat throwing a vivid light on the b inking methods 
of the Templars and Hospitallers is a charter of Margaret, queen 
of the English ad 1186 from the abbey of Fontevrault printed 
in Calendar of Documents, France (London 1899), vol 1 , ed J H 
Round No 1084 (WAP) 

* 1 he Templars in Aragon and the other kingdoms of the Spanish 
peninsula were far more subordinate to the crowm than elsewhere 
None but natives were admitted to thtir ranks and there were very 
few exchanges of kmgbts with foreign commandenes They were 
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Such were the power and wealth of the Templars at the time 
when Philip IV of France accused them of heresy and worse 
offences, had them arrested (T3th October 1307), and forced 
them to confess by tortures of the most excruciating kinds 
Five years later (26th May 1312) the order wa^' suppressed by 
decree of the council of Vienne and its goods transferred to the 
hospital of St John (PA A) 

Never had the order of the Temple been to all appearance 
more powerful than immediately before its rum Sovereign 
Supprts- power, in the sense of that of the Teutonic Knights in 
hiottoi Prussia or the Knights of St John in Rhodes and later in 

the Malta, it had never possessed , but its privileges and 

immunities constituted it a church within the church 
and — in France at least — a state within the state Philip IV , 
indeed, in pursuance of his policy of centrtilizing power m the 
crown, had from 1287 onwards made tentative efforts to curtail 
the power and wealth of the order , in 1287 he commanded the 
sequestration of all its property acquired since the confirmation 
of its pnvileges by Louis IX in 1258 , in 1289 the ordinance of 
Femeres in Gatmais was directed against its illegal acquisitions 
and Its interference with the jurisdiction of the king and his 
vassals , in 1290 the parlement decided that the privileges of 
the order could only be enjoyed by those who actually wore 
its habit Soon, however, the king’s necessities forced him to 
change his policy In January 1293 privileges of the order 
in and about Pans were confinned and extended, and m 1297 
Philip borrowed 5200 Itvres tournoise^i from the Pans Temple 
Then came the great quarrel with Pope Boniface VIII , and on 
the loth of August 1303 the king signed with Hugues de Peraud, 
the general visitor of the French Templars, a formal treaty of 
alliance against the pope On the 6th of February 1304 
Boniface’s successor, Benedict XI , once more confirmed all the 
Templars’ privileges , while Philip, for his part, appointed 
Hugues de Peraud receiver of the roval revenues and, under 
pressure of the disastrous campaign in Flanders, in June granted 
a charter exempting the order from all hindrances to the acquisi- 
tion of property Two years later the king took refuge in the 
Temple from the violence of the Pans mob,' and so late as the 
spring of 1307 was present at the reception of a new Templar ^ 
Yet for some two >ears past the king had been plotting a 
treacherous attack on the order His motives arc clear he 
had used every expedient to raise money, had robbed and ex- 
pelled the Jews and the Lombard bankers, had debased the 
coinage , the suppression of the Templar«s would at once rescue 
him from their unwelcome tutelage and replenish his coffers 
He cherished also another ambition The question of an amal- 
gamation of the great military orders had often been mooted , 
the project had been approved bv successive popes m the in- 
terests of the Holy Land , it had been formally proposed at the 
Lyons council of 1274, only to be rejected by the opposition of 
the Templars and Hospitallers themselves To Philip this 
scheme commended itself as an opportunity for bringing the 
orders under the control of the Frenc h crown , there was to be 
but one order, that of the “ Knights of Jerusalem,” of which 
the grand master was alwavs to be a prince of the royal house of 
France ** Clearly, it only needed an excuse and a favourable 
opportunity to make him attack the Templars , and, once 
having attacked them, nothing short of their entire destruction 
would have been consistent with his safety I he excuse was 
found in the denunciation of the order for heresy and unspeak- 

bound to respond to demands of the grand master for consignments 
of men and money but their main duty was to assist the king in 
his wars against the Moors at home {ad Sarracenorum Yspame 
ofenstonem), a dutv they fulfilled with conspicuous success and 
courage to the last Sec Finke 1 3 Papstium und Unterfianq de^ 
Femplerordens (p 27), “ Die bonder stellung dev aragonesischcn {und 
spantschen) Templet ” See also Prutz Tcmplerherrenorden p 61 
seq In Portugal the Templars were practically feudatories of the 
crown the master taking an oath of fealty to the king and his 
heir {tb p SQ) (WAP) 

^ For details see Lavocat, p 120 * Finke 1 119 

’ He himself was to be its first head, with the title of ‘ King of 
Jerusalem ” See the letter (No 75) from Leget F to Bemart F 
in Finke 11 114 


able immoralities by a venal informer, the opportunity was 
the election of a pope, Clement V , wholly devoted to the in- 
terests of the king of France 

For perhaps half a century there had been strange stories 
circulating as to the secret ntes practised by the order at its 
midnight meetings, stories which probably had their accumm- 
origin in the extreme precautions taken by the ^ioub 
Templars, originally perhaps for military reasons, to secure the 
secrecy of their proceedings, which excited popular curiosity 
and suspicion Among the lemplars alone of the religious 
orders the ceremonies of reception were conducted m strict 
privacy , chapters were held at daybreak with closely guarded 
doors, and no one participating was allowed to reveal what had 
passed, even to a fellow-member of the order, under pain of 
expulsion It was inevitable that, considering the temper of 
the age, all this should lead to stories of rites too repulsive to 
bear the light It was said that on his initiation each member 
had to disavow his belief in Christ, to spit upon the crucifix, 
to submit to indecent ceremonies When the mass was cele- 
brated the consecrating words Hoc est corpus were omitted , 
on Good Friday the holy cross was trampled under foot , and 
the Christian duty of almsgiving had ceased to be observed 
Even the vaunted chastity of the order towards women had, it 
was said, been turned into the formal obligation to commit more 
horrible offences These evil practices were part of the secret 
statute law of an order which in its nightly assemblies wor- 
shipped an idol named Baphomet ^ or the devil m the shape of 
a black cat Devils, too, appeared in the form of beautiful 
women {succuht), with whom the brothers had carnal intercourse 
In England the very children at their play bade ont another 
beware of a Templar’s kussts Stranger stories yet were rife 
in England and gravely reported beiorc bishops and priests — 
of children slam by th( ir fathers because they chanced to witness 
the nightly orgies of the society , ot one prior’s being spirited 
away at every meeting of the general chapter , of the great 
preceptor’s declaring that a single hair of a Saracen’s beard 
was worth more than the whole Ixxly of a Christian man In 
France they were said to roast their illegitimate children and^ 
smear their idols with the burning fat 

In the spring of 1304 or 1305 a certain Esquiu de Floyran 
of Bc7i||rs pretended to betray the “ secret of the Templars’’ 
{factum Te7nplanomm) Xo of Aragon The oenuach 

pious king, who had every reason to think well of the ^tioa of 
order, did not affect to be convinced , but the prospect order 
of spoils was alluring, and he seems to have promised the in- 
former a share of the booty if he could make good his charges ^ 
Esquiu now turned to Philip of France, with more immccliate 
success For the purpose of collecting additional evidence the 
king caused twelve spies to find admission to the order, and m 
the meantime sought to win over the pope to his views Ber- 
trand de Got, archbishop of Bordeaux, who on the 3th of June 
1305 became pope as Clement V , owed the tiara to the diplomacy 
of Philip’s agents, perhaps to their gold , but though a weak 
man, and moreover a martyr to ill health, he was not so 
immediately accommodating as the king might have wished, 

* Two of the 1 emplars examined at Carcassonne spoke of an idol 
named Baphomet or a piece of wood on whicli was represented 
a figure of Baphomet A Templar at Florence calk cl the idol 
Mahomet or Magomet Baphomet was a common medieval cor- 
ruption of Mahomet (Miphomet, Mahom &c ) who was regarded 
not as a false prophet only but as a demon, a false god to whom 
humm sacrifices were offered Hence any unholy or fantabtic 
rites came to be called bafjumene, mahomene^ momene, t e 
‘ mummery ” Hammer-PurgstalTs derivation from Mt^tous, 

z e the baptism of Metis (the supreme wisdom), has no trustworthy 
evidence to support it See Loiseleur, Doctrine seerHe, p 97 secj 

^ Fmke 11 83, No 57 publishes a letter of Esquiu to the 
king dated 21st January 1308, claiming his reward Esquiu is the 
Squin de Florian of Viliam, the other informer mentioned by 
him Noffo Dei (Deghi) of Florence, had however nothing to do 
with the matter , he was m financial relations with the Temple at 
Paris, and was hanged for swindhng Nor was Esquiu* s motive 
to save himself from execution, but purely mercenary The exist- 
ence of an informer, doubted by Lea {Inqmsttton 111 255) and others, 
is now proved 
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expressing his disbelief in the charges against the order, and, 
though promising an inquiry, doing his best to procrastinate 
Philip determined to force his hand All France was at this 
time under the jurisdiction of the Inquisition, and the Inquisi- 
tion could act without consultmg the pope I he grand m- 
quisitor of France, William of Pans, was Philip’s confessor and 
creature The way was thus open for the king to carry out his 
plan by a perfectly legal method His informers denounced 
the templars to the Inquisition, and the grand inquisitor — as 
was the customary procedure m the case of persons accused of 
heresy — demanded their arrest by the civil power On the 
14th of September 1307, accordingly, Philip issued writs to his 
batiks and seneschals thrcjiughout the kingdom, directmg them 
to make preparations to arrest the members of the order on 
the following 13th of October 

The lemplars had for some time past been aware of the 
charges against them On the 6th of June 1306 Pope Clement 
had summoned Jacques de Molay, the grand master, from 
Cyprus to France, in order to consult him on the projected 
crusade He had obeyed the call, and, in an interview with the 
pope, had taken the opportunity to demand a full inquiry 
They had, however, taken no measures to defend themselves , 
the sudden action of the king took them wholly by surprise , 
Arrest the night of Friday, the 13th of October 1307, 

of the their arrest was effected without difficulty, Jacques 
Templars (je Molay himself with sixty of his brethren being 
seized m Pans Next d<iy they were haled before the university 
of Pans, to hear the recital of their crimes , on Sunday the 
populace was collected in the royal gardens, where preachers 
inveighed against the iniquities of the order 

Ihe Templars were caught in toils from which there was no 
escape To force them to confess, they were first tortured 
by the royal officials, before being handed over to the in- 
quisitors to be, if need were, tortured again In Pans alone 
thirty-six died under the process ^ The result was, at the 
outset, all that the king could desire Of 138 I emplars examined 
in Pans between the 19th of October and the 24th of November, 
some of them old men who had been in the order the greater 
part of their lives, 123 confessed to spitting on (or near ”) 
the crucifix at their reception Many of the prisoners, on the 
other hand, confessed to all the charges, however grotesque 
But the most damning confession was that of the grand mastei 
himself, publicly made with tears and protestations of contrition 
and embodied in a letter (October 25) sent to all the 1 emplar« 
m France He had been guilty, he sa^d, of denying Christ and 
spitting on the cross , the grosser charges he indignantly re- 
pudiated ^ 

To the pope, meanwhile, the proceedings in France were to 
the highest degree unwelcome He had, indeed, become con- 
vinced, if not of the general guilt of the order, at least of the 
guilt of some of its members But the affair was one which he 
desired to reserve for his own judgment , Idiilip’s ai tion he 
interpreted, rightly, as an encroachment of the civil power on 
the privileges and property of the Church, and his fears were 
increased when the French king, without consulting him, sent 
letters to King James of Aragon, Edward II of Englancl, the 
German king Albert and other princes, calling upon them to 
imitate his example On the 27th of October Clement issued 
letters suspending the powers of the Inquisition in France 
What followed is not clear, for the documentary evidence for 
these months is very defective On the 17th of November 
James of Aragon wrote to Philip, in answer to his letter and the 
report of the proceedings in Pans forwarded to him,® expressing 

^ Michelet, Proofs, 1 36 

^ Jacques de Molay’ s confession was partly due to fear of torture, 
partly to secure the withdrawal of a specific charge of unnatural 
crime brought against him by the Templar Guillaume de Giac 
(Gmehn 11 ^ Tab 1 No 12) But he continued to demand access 
to the pope, declaring tliat he could satisfactorily explain the 
practices of the order 

Text in Finkc u The writer, Romeus de Brugaria, of the 
university of Pans, boldly declares that the proceedings were taktin 
domtni papae a'i^ensu precedente 
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his surprise at the charges against the Templars, who had done 
himself and his forefathers great service against the infidel, 
but promising to proceed against them since required to do so 
“ by the Church ” ^ In Portugal no action was taken at all 
Edward II of England replied that he must first receive in- 
formation as to the charges from his officials m Agtn (whence 
the chaiges had originated), and on the 5th of December lie 
wrote to the kings of Aragon, Castile, Portugal and Sicily begging 
them not to believe the evil reports against the order (Prutz, 
p 159) But meanwhile, on the 22nd of November, Pope 
Clement had issued a bull calling on all kings and princes to 
arrest the Templars everywhere, his motive probably being 
(according to Finke) to forestall the probable action of the 
secular powers and keep the affair m his own hands All scruples 
and hesitations now vanished In England the lemplars were 
arrested on the loth of January 1308, in Sicil> on the 24th of 
the same month, in Cyprus on the 27th of May , in Aragon 
and Castile the process was less easy, for the knights, fore- 
warned, had put their fortresses into a state of dt fence, notably 
their strong castle of Monzon, which was only taken after a 
long siegt on the 17th of May, while the last of the Templars’ 
strongholds, Castellat, did not fall until the 2nd of November ^ 

Meanwhile, on the 26th of kla\ , Philip had made his solemn 
entry mto Poitiers, where the pope and cardinals had already 
assembled for tbe purpose of conferring with the king on the 
matter Ihe debates that followed were protracted and 
stormy , but Philip was in a position to back his argument for 
the suppression of the order by pressing other and more 
dangerous claims the canonization of Celestmc V , the con- 
demnation of Boniface VIII for heresy, the absolution of 
Guillaume de Nogaret, the exccuter of the outrage at Anagni, 
the summoning of a general council, the settlement of the 
papacy at Avignon At last, on the 27th of June, an arrange- 
ment was come to Ihe king agreed to hand over to the papal 
commissioners the property ^ and persons of the Templars , 
Clement, for his part, withdrew the sentence of suspension 
against the ^and inquisitor of France (July 5) and ordered an 
inquisition into the charges against individual lemplars by 
the diocesan bishops with assessors nominated by himself 
The examination of the grand master, of the grand visitor of 
Frame, and of the grand preceptors of Cyprus, Normandy and 
Aquitaine he reserved to himself Inquisition was to be made 
into the conduct of the order in each country by special papal 
commissions , and the fate of the order as a whole was to be 
decided by a general council ^ 

These decisions were at once acted on At Poitiers Clement 
had already heard the confessions of seventy- two Templars, 
carefully selected from the royal prisons (June 29 to July i)'* 
The grand master and the three preceptors were re-exarnmed 
at Chinon, and renewed their old confessions (20th August) 
Lastly, the bull Regnans in Coelo summoned a great council at 
Vienne for the ist of October 1311, when the question of the 
guilt of the order might be considered ^leanwhile the pope 
and cardinals had elaborated the organization of the new 
inquisition In this the actual inquisitors, though admitted, 
played a quite subordinate part the commissions centred 
round the dioecsan bishops, who had as assessors prelates, 
abbots, priors and canonists These commissions were two- 
fold, usualK — though erroneously — distinguished as papal and 
episcopal (both were m fact papal) , the first were charged with 
the inquisition mto the accusations against the order itself and 
the grand preceptors of the various countries, the second with 

* Text m Finke 11 55 

Finkc i 302 ff Some of the Spanish Templars lurned 
Mahommedan and joined the king of Gnnada in an invasion of 
Aragon (Finke 11 188, \o 105) 

* This was to be devoted to the cause of the Holy Land In 
fact its administration fell into the hands of Phihp*s confidants 
and the greater part remained m his possession (Finke 1 227) 

^ For a detailed account of the negotiations see Finke 1 200 ff 
He holds that Clement, though now convinced of the Templars 
guilt, was anxious to treat them leniently and, if possible, to save 
the order (p 21^) 

* See Gmelm 11 Tab vii and vui 



598 TEMPLARS 


that into the accusations against individual lemplars The 
papal (ommission in Pans began its sessions on the 9th of 
August 1309 , on the 12th, citations were issued to those 
Templars who “ of their own free w ill were prepared to come 
and defend the order Ihere was much confusion and dtliy, 
however, and the actual public trial did not begin till the iith 
of April 1310’ Many Templars, trusting m the assurance 
implied m their citation, had volunteered to defend the order 
and withdrew their previous confessions They were soon un- 
deceived , the commission, presided over by the garde des 
sceau\ of the king, the archbishop of Narbonne, was packed 
with creatures of the crown The evidence given in Pans for 
or against the order was, it was soon found, used against the 
individual lemplars on their return to the provinces, the re- 
tractation of a confession, under the rules set up for the diocesan 
inquisition, was punished with death b> fire On Tuesday 
The the 12th of May, fifty-four 'lemplars who had re- 

trtai tracted their confessions before the commission were 

burnt in Pans by order of the archbishop of Sens , ’ a few da vs 
later four were burnt at Senlis, and towards the end of May 
nine more, by order of the archbishop of Reims Forty-six 
Templars now withdrew their defence, and the commissioners 
in Pans decided (30th May) to adjourn till November The 
second examination lasted from the 17th of December 1310 to 
the 16th of May 1311 Meanwhile (c April 1311) Clement and 
Philip had come to terms The pope condemned the Templars 
The council of Vienne met m October 1311 A discussion arose 
as to whether the lemplars should be heard m their own de- 
fence Clement, it is said, broke up the session to avoid com- 
pliance , and when seven lemplars offered themselves as 
deputies for the defence he hid them cast into prison Towards 
the beginning of March Philip came to Vienne, and he was seated 
at the pope’s right hand when that pontiff delivered his sermon 
against the Templars (3rd April 1312), whose order had just 
been abolished, not at the general council, but m private con- 
sistory (22nd March) On 2nd May 1312 he published the bull 
Ad Provtdamy transferring the goods of the society, except for 
the kingdoms of Castile, Aragon, Portugal and Majorca, to the 
Knights of St John llie order was never formally pronounced 
guilty of the crimes laid to its charge , its abolition was dis- 
tinctly, in the terms of Clement’s bull Considerantes Dudum, 
“ non per modum defimtivae sententiac, cum cam super hoc 
secundum inquisitiones et processus super his habitos non 
possemus ferre de jure sed per viam provisionis et ordinationis 
apostolic^e ” (6th May 1312) 

The final act of the stupendous tragedy came early in 1314 
Jacques de Molay, the grand master, had not hitherto nsen to 
the height of his great position , the fear of torture alone had 
been enough to make him confess, and this < onfession had been 
used to extract avowals from his brethren, subject as they 
were to unspeakable sufferings and accustomed to yield to the 
military chief Humiliation on humiliation had been heaped 
on the wretched man, public recantations, reitciatcd confessions 
Before the papal commission he had flamed into anger, protested, 
equivocated — only in the end to repeat his confession once 
more The same had happened before the commission of 
cardinals at Chinon , the audu nee with the pope, which he 
demanded, he had never obtained On the 6th of May 1312 
Pope Clement rsued his final decision as to the fate of the 
Templars in general , that of the five great offices of the order 
he reserved in his own hand With this a silence falls over the 
history of the Templars , the fate of the order had been de- 

^ This was, of course, only one of some twenty-five separate com- 
missions in different countries It was, however, the most Important 
and IS the best known 

* Philippe de Mangny, brother of Enguerrand de Marigny the 
king's mmister, had been appointed archbishop of Sens at 
Phmp IV 's instance in Apnl, and was naturally full of zeal for 
the royal cause The condemned TemijHrs appealed to the papal 
commission, which was sympathetic, but replied that it had no 
authority to interfere with tne archbishop’s ordinary jurisdiction 
(Raynouard, p 92 ) 

^ Finke devotes an interestmg chapter to tracing what became 
of the property of the order and of the mdividual Templars 'The 


cidcd, that of the individuals still under Inal was of little interest 
to contemporary chronickrs Then the veil is suddenly lifted 
Jacques de Molay has found his wonted courage at last, and 
with him Gaufrid de Charney, the preceptor of Normandy , on 
the 14th of March 1311 they were brought out on to a scaffold 
erected in front of Notre Dame, there in the presence of the 
papal legates and of the people to repeat their confessions and 
to receive their sentence of perpetual imprisonment Instead, 
they seized the opportunity to withdraw their confessions and 
to protest to the assembled thousands the innocence of the 
order King Philip the Fair did not wait to consult the Church 
as to what he should do , he had them burnt “ in the little 
island ” of the Seme “ between the Augustmians and the royal 
garden ” , with them perished Guy (the Guido Delphini of the 
trials), the youthful son of the dauphin of Auvergne After 
the deaths of the pope and king, which followed shortly, the 
people remembered that the grand master had summoned them 
with his dying breath before the judgment scat of God , but 
the sole recorded contemporary protest is that of the Aiigus- 
tinians against the trespass committed by tlie royal officers on 
their land ’ 

On the question of the guilt or innocence of the femjilais in 
respect of the specific charges on which the order was condemned 
opinion has long been dividtd flinr inuorcnce w is maintained 
by till greatest of all their contemporaries, Dantt,* and among 
others by the historian Villain and by the sainted Antoninus, 
archbishop of Padua In more recent times a certain heat was 
introduced into the discussion of the question owing to its having 
been for centuries brought into the arena of paity controversy, 
between Protestants and Catholics, (lalhcans and Ultra montanes, 
Fnemasons 'ind the ( hnreh Thus in 1954 Pierre Pu Piiy, libnrn.n 
of the Bibliothoque Royale, piiblislied Ins work on the Templars 
to confute those who souglit to establish their mnocLncc in order 
to discredit a king of France On tlie other hand, Nicolas Gurtler 
published his llibtoria Tcmplarivr^tm (Amsterdam, 1691, 2nd ed 
1703) to show, as a good Piotestant, that the Templars had the 
usual vices of Roman Catholics, while, according to Loiseleur, the 
later editors of Du Puy (especially of the 1751 edition ® ost( nsibly 
punted at Brusstls) were Freemasons who, under false names, 
gaiblcd the old material and inserted new m the interests of the 
supposed origin of their own order m tint of the Templais® 
Several Roman Catholic champions of the order now entered the 
field, e g the Benedictine historian ot Languedoc, Dom Dornmicuie 
Joseph '^isscte, and notxbly the Premonstratensian canon R P M 
Jcunc, pnor of Ltival, who in 1789 published at Pans his Histoire 
critique ct apologltiqve de I ordre des chevaliers dits Temphers^ 
a valuabk work directed specifically against Gurtler and Du Puy 
In the iQth century a fresh impetus was given to the discussion by 
the publication in 1813 of Raynouard s brilliant defence of the 


property was nominally handed over to the Hospitallers, but most 
of it letuilly remanud m the liands of the sovcicigns or their 
followers (Philip, e g , claimed a vast sum for the expenses incurred 
in suppressing the order and torturing its members) In the Spanish 
peninsula the Temple castles and estates were in some cases handed 
over toother military orders , in Portugal to the new order of Christ, 
1319, in Castile to those of Ucles and Calatriva m Aragon one 
frontier castle with its domain Montasia was given to the knights 
of Calatrava the rest — so far as they had not been annexed by 
the king and the ncos hombres — to the Hospitallers As to the 
Templars they were granted in most cases generous pensions , 
some continued to hve in groups, though wulhout organization, on 
their old property , others joined various orders , many married, 
on the plea that the suppression of the order had released them 
from their vows while others, again took service with the Moors 
in Afnca (Finkc, 1 cap x ) 

* Vcggio il nuovo, Pilato si ciudele, 

Che c]o nol sazia, ma, senza dccreto, 

Porta ncl tempio le cupide vele — {Purg xx 92 ) 

* Histoire de Vordre mthtairs de’: temphers, &c The titles of the 
various editions differ 

* 1 here is, of course, no foundation whatever for this claim It 
IS examined and refuted, inter ahos^ by Wilcke, 111 381 seq A 
dchghtfully absurd attempt is made to assert the continuity of the 
modern Order of Knights Templars, which still has a considerable 
organization in the United States, wnth the suppressed order, is 
made by Jeremy L Cross m The Templars* Chart (New York, 1845) , 
he actually gives a complete list of grand masteis from Hugues de 
Payns to Sir Sidney Smith (1838) and asserts that “ the Encamp- 
ment of Baldwin which was established at Bristol by the Templars 
who returned with Richard I from Palestine, stUl continues to 
hold its regular meetings, and is believed to have preserved the 
ancient costume and ceremonies of the order ” 
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order * The challenge was taken among others, by the famous 
onentalist Fnednch von Hammer-Purgstall, who m 1818 published 
his Mysterium Baphomehs revelatumj^ an attempt to prove that 
the Templars followed the doctrines and riles of the Gnostic Ophites, 
the argument being fortified with reproductions of obscene represen- 
tations of supposed Gnostic ceremonies and of mystic symbols said 
to have been found in the Templars buildings Wilcke, while 
rejecting Hammer s mam conclusions as unproved, argued in favour 
of the existence of a secret doctrine based, not on Gnosticism, but 
on the umtananism of Islam, of which Baphomet (Mahomet) was 
the symbol * On the other hand, Wilhelm Havemann {Geschtchte 
dts Auhganges des lempelherrenordcns, Stuttgart and Tubingen, 
1846) decided in favour of the innocence of the order This view 
was also taken by a succession of German scholars in I ngl ind 
by C G Addison, and in France by a whole series of conspicuous 
writers e g Mignet Guizot Renan Lavocat Others like 
Boutaric,^ while rejecting the charge of heresy, accepted the evi- 
dence for the spmtto and the indecent kisses, explaining the former 
as a formula of forgotten meaning and the latter as a sign of 
fratertitU 1 Michelet who in his history of France had expressed 
liimstlf favourably to the order, announced his conversion to the 
opposite opinion in the prefaces to his edition of the Proch This 
view was reinforced by the work in whicli Lois< Icur endeavoured 
to prove that the order had secretly rejected C hnstiamty m favour 
of an heretical religion based on C nostic dualism as taught by the 
C.athan , ® it was crowned with the high authority of Ranke m the 
great WeltgtschtchU (8 1 heil 1887 p 621 ff ) it haa been adopted 
m the later cU geschtchte of Wtber (8 Iheil, 1887, p 621 ff ) 
The greatest impulse to this view was however given by the 
brilliant contributions of Hans Prutz lh( first of these, the 
Gehetmlehre in the mam an expansion of T oiselcur’s argument at 
once raised up a host of critics, and, as a result of live ye irs* 
study of the archives at Rome and clscwliere Konrad Schott- 
niulhr published m 1887 his ThiUrgang dcs I emphrurdens, in which 
he cl limed to have crushed Prntz’s conclusions under the weight 
of a mass of new evidence The work was however uncntical 
and full of conspicuous errors and l^rutz had little difficulty m 
turning m my of its author’s arguments against himself I his was 
done in the Lntwickhtng und Unkrgang dt^ Timpclherrcnordens 
(1888) in which however Prutz modifies his ftirlier view's so far 
as to withdraw his contention that tlie Umplars had a “ formally 
<Uveloy)ed secret doctnne ” while maintaining that the custom of 
denying Christ and spitting on the cross was often, and in some 
provinces universally, practised at tlu rtctption of tht brethren 
“ ss i coirsw test of obedience of winch the original sense had partly 
been forgotten pirtly heretic dly mtciputed undei the influence 
of lattr heresies ” • I his view wis m untamed by Mr T A Archer 
in the 9lh ed of the I vcvclopacdui liritanmca It was entumd 
and icjected by Dollinger in the last of his university lectures 
(iQth Nov 1889) and by Karl Wcnck in several articles in the 
Gotti nger Gehhrte Anzeigtn and it was further attacked b} 
J Gmehn {Schuld odtr Uiischuld 2 Bd 1803) whose work in spite 
of its somewhit pontlerous yiolemic is valuable as a mine of lean- 
ing ind by reason of tin souices (notably the tables of the evidence 
taken at the trials) which it jmblishcs II ( Lea in his History 
of the Ifiqutiilion (1888 vol 111 ) had already come independently 
to the conclusion that the 1 emplars were iiinoet nt Lastly appe ircd 
the fascinatingly interesting and closely reasoned book of Professor 
IT Finkc (1907) which base el partly on a mass ot new material 
drawn from the Aragonese aichivcs had for its object to supple 
ment the woik of Gmehn and to establish the innocence of the 
orricr on an incontrovertible basis 


^ F J M Raynouard, Monumens hts*ori(jues, rclatifs d la con- 
damnation des chevaliers du Temple, &,c (Pans, 1813) 

In vol VI of Tundgruhen dcs Orients (Vienna, ibi8) In reply 
to his critics Hammer published in 1855 his ‘ Die Schuld der 
Temp Icr ” (K Akad zu Wien Denkschnft , vi ), m which he rcpio- 
duced drawings of two remarkable caskets, sculptured with Gnostic 
icturcs, from the former collection of the due de Blacas, said to 
ave been found on the sites of Temples lo the present writer 
the evidence that any of the e objects Wd been connected with the 
Templars seemed singularly unconvincing even before ho had seen 
the trenchant criticisms of Wilcke (11 200, ed 1862, Beilagc 22) 
and Loiscleur [Doctrine seerHe, 4me partie, p 97 seq ) If sidi 
objects existed, why were none brought up as evidence against the 
Templars at their trial ? 

® Wilhelm berdmand Wilcke Gcschuhti des Tempelhcrrenordtiis 
(3 vols I eip/ig 1826 ff , 2nd ed enlarged and revised i860) 

♦ Edgard Boutanc La France sous Philtppe le Bel (Pans, 1861), 

pp 140 seq 

® J Loiseleur, La Doctrine secrete des Temphers (Orleans, 1872) 

• I^utz points out with much truth, that the failure of the 
( rusades had weakened men’s absolute belief in Christianity at 
least as represented by the medieval Church [Kultur geschtchte der 
Kreuzzuge, p 268 ff ) Walther von der Vogclweide had merely 
accused the archangels of neglecting their duty (Pfeiffer’s al 1880, 
p 288) , a Templar minstrel complained that God Himself had 
fallen asleep ! (^utz Tempelherrenorden, 126 ) 
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In the opinion of the present writer, the defenders of the order 
have proved their case Even the late Mr Archer, who took the 
contrary view, was inclined to restrict it to the LempUrs in France 
‘ Ihc opinion tliat the monstrous charges brought against the 
Temphrs were false,” he wrote (F«fv Brit 9th cd \iii 164) “and 
that the confessions wert only extracted by torture is supported 
by tlie general results of the investigation (in almost eve ry country 
outside brance) as wc have them collected in R lynouard, Labbc, 
and Du Puy In Castile where the king flung them into prison, 
they were acquitted at the council of Salamanca In Aragon 
where they held out for a time m their fortresses against the royal 
power the council of larragona proclumed in their favour 
(4th November 1312) In Portugal the commissioners reported 
that there were no grounds for accusation At Mainz the council 
pronounced the order blameless At Ireves, at Messina and at 
Bologna, in Romigni and in Cyprus, they were either acquitted or 
no evidence was forthcoming «igainst them At the council of 
Ravenna the Question as to whether torture should be used was 
answered in tlie negative except by two Doiniriicans , all the 
Templars were absolved — even those who had confi ssccl through 
fear of torture being pronounced innocent (i8th June 1310) Six 
Templars were examined it Florence and their cvidcnee is for its 
length the most remarkable of all that is still extant Roughly 
speaking they confess with the most elaborate detail to every 
charge — even the most loathsome , and the perusal of tlwir evi- 
dence induces a constant suspicion that their answers were prat ti- 
dily dictated to them in the process of the examination or invented 
by the witnesses themselves^ In England where perhaps toiturc 
was not used out of eighty Templars tx iminofl only four conf* sstd 
to the charge of denying Christ, and of these foui two were apos- 
tate knights But some English Templars would only guarantee 
the purity of their own country That in England as elsewhere 
the charges were held to be not absolutely jiroved seems evident 
from the form of confession to be used before absolution m which 
the Templars acknowledge themselves to be defamed in the matter 
of certain artieks that thc> cannot purge themselves In England 
nearly all the worst evidence comes at second or third hand or 
through the depositions of Franciscans and Dominic ms ” t e the 
rivals and enemies of the order But what is the nature of the 
evidence ” too strong to be explained away” on which Mr Archer 
biscs his opinion that certain of tlit charges were proved ‘ at least 
in l^rancc ” ? The modern practice of the English courts tends to 
discount altogether the value as evidence of confessions, even 
fret ly made What is the value of these confessions of the 1 emplars 
which he before us in the Tables publislicd by Gmehn ? The pro- 
cedure of the Inquisition left no alternative to those accused on 
” vehement suspicion ” of heresy* but confession or death under 
lingtnng torture , to withdraw a confession meant instant death 
by fire The Templars for the mO'»t part simple and illiterate 
men w'cre suddenij arrested cast separitel) into daik flungeons, 
loaded with ch iins starved terronzed and tortured They were 
told the charges to which their leaders had confessed or were 
s lid lo have confessed to repeat the monotonous formula admitting 
the spuitio iuper crucem and the like was to obtain their freedom 
at the cost of a comparatively mild penance The wonder is not 
that so many confessed but that so many persisted in their deni il 
I he evulence in short is from the modern point of view wholly 
worthless as even some contemporaries, suspected it to be 

A word must be added as to the signifiaince of the work of 
the Templars and of the manner of their fall in the history of 
the w'orld Tv'o great things the order had done for European 
civilization in the East and in Spain it had successfully 
cheeked the advance of Islam , it had deepened and given a 
religious sanction to the idea of the chivalrous man, the hoino 
legalis, and so opened up, to a class of people who for centuries 
to come were to exercise enormous influence, spheres of activity 
the beneficent effect of which arc still recognizable m the world ^ 
On the other hand, the destniction of the Templars had three 
consequences fateful for Christian civilization (i) It facilitated 
the conquests of the Turks by preventing the Templars from 
plaving in C>q)Ris the part which the Knights of St John placed 
m Malta, ” (2) Il partly set a precedent for, partly confirmed, 
the cruel criminal procedure of France, which lasted to the 
Revolution (3) It set the seal of the highest authority on the 

’See the evuleiKe 111 full ap I.oiseleur pp 172 212 

® G Sclmurer, quoted in Finke, i 1 

• In his essay on the Icniplirs [The Spamsh Stor\ of the Armada 
and other Lssays, 1892) Froude says that the order lacked ” the only 
support that never fads — some legitimate place among the useful 
agencies of the time ” Was there no use foi them against tht 
advancing tide of Turkish conquest m the East ? Or in Spam 
against the Moorish powers ? If not, why did the Hospitallers 
survive ? Froude’s conlnbution is but a popular lecture, however 
and for all its beauty of style characteristically careEss (e g such 
mistakes as Hugh von Peyraud Esqum von Flonan) 
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popular belief in witchcraft and personal intercourse with the 
devil, sanctioned the expedient of wringing confessions of such 
intercourse from the accused by unspeakable tortures, and so 
made possible the hideous witch-persecutions which darkened 
the later middle ages and, even m Protestant countries, long 
survived the Reformation ** If I were to name a day in the 
whole history of the world,** said Dollingcr at the conclusion 
of his last public lecture, which appears to me in the truest 
sense as a dies nefastus^ I should be able to name no other than 
the 13th of October 1307 ’* ’ 

\UTHORiTiiis — \ great mass of orij^inal sources has now been 
published Those given by Du Puy though often valuable wert 
selected and edited with a purpose as Jeune pointed out A new 
departure was made with the publication of Rlichclet's ProUs dcs 
Ttmphers {t 1 1851 t 11 1861) an edition of the onginal minutes 
of the trial preserved at the Biblioth^que Nationale (it is specially 
interesting as the earliest complete and detailed record of a criminal 
trial m existence) This is elaborately analysed and the results 
tabulated in vol 11 of Gmelin Of documents published in other 
works the most important collections arc those in Schottmulltr 
(mamlv from the Vatican Archives) and Finke (Aragonese Archives) 
Ihe Rule of the Temple has been several times published , the 
most accessible edition, giving the various Rules with c ritieal com- 
mentary IS that of H clc Curzon La dii FemplL (Pins, iSSC)) 

see also Maillard de Chambure R^h et statuts merits Timplurs, 
prdc de rhist di a He ordre (Dijon — i^aris 1840) 

A comprehensive bibliography of works is given by Ulysse 
Chevalier m his Repertoire des sourcis hist Topo- bibho graphic s v 
“ femplicrs ” Of the works not fully indicated in the text must be 
mentione 1 M Lavocat, Proed^ de'i frdres et de Vordre da Templi 
(Pans 1888), G Schmircr Dm urspru nghrhe Templerregel (igo'^) , 
H Finke Papsttum und UnUrgang des Templerordens (Munster -1 - 
W 1907) , C G Addison I ht Knights Templars (London 3rd ed 
1854) which contains a valuable account of the suppression of the 
order in Lngland For the order and its suppression in Ireland 
see Herbert Wood “ The Templars m Ireland,’’ in Proceedings of 
the Royal Irish Academy vol xxvi Section c p 327 (Dublin 
1906-1907) (WAP) 

TEMPLE, FREDERICK (1821-1902), Fnglish divine, arch- 
bishop of Canterbury, was bom in Santa Maura, one of tlie 
Ionian Islands, being the son of Major Octavius Temple, who 
was subsequently appointed lieutenant-governor of Sierra 
Leone On his retirement he settled m Devonshire as a small 
landowner, and contemplated a farming life for his son 
Frederick, giving him a practical training to that end But 
the boy was sent to Blundell’s School, Tiverton, and soon ex- 
hibited abilities which marked him out for a different career 
He retamed through life a warm affection for the school, where 
he did well both m the classes and the games, and was famous 
as a walker His father’s means were narrow, and the bo) 
knew that he must wm his own way in life He took the first 
important step in that way by winning a scholarship at Balliol 
College, Oxford, before he was quite seventeen years old Ihc 
“ fractanan Movement ” had set in five ytais earlier, but the 
memorable tract, No 90, had not yet been written, and 1 emplc 
entered a university which was vibrating with intellectual and 
religious excitement After much discus'Jion and reflection he 
drew closer to the camp of “ the Oxford Liberal Movement ” 
In 1842 he took a ** double-first ** and was elected tcllow of 
Balliol, and lecturer in mathematics and logic Four years 
later he took orders, and with the aim of helping forward the 
education of the very poor, he accepted the headship of Kneller 
Hall, a college which the government formed for the training 
of masters of workhouse and penal schools But the experiment 
was not altogether successful, and Temple himself advised its 
abandonment m 1855 He then accepted a school-inspectoi- 
ship, which he held until he went to Rugby in 1858 In the 
meantime he had attracted tne admiration of the prince consort, 
and in 1856 he was appointed chapUin-m-ordinary to the 
queen In 1857 he was select preacher at his university 

At Rugby Dr Arnold had died in 1842 and had been succeeded 
by Dr Tait, who again was followed by Dr Goulbum Upon 
the resignation of the latter the trustees appointed Temple, 
who in that year (1858) had taken the degrees of B D and D D 
His life at Rugby was marked by great energy and bold initiative 

‘ V>b\\\v^e,r, Akademische VortrOge ** Der Unter^ 

gang des Templerordens ** 


Whilst making the school a strong one on the classical side, he 
instituted scholarships in natural science, built a laboratory, 
and gave importance to that side of the school work He had 
the courage also to reform the games, in spite of all the traditions 
of the playing fields His own tremendous powers of work 
and his rugged manner somewhat alarmed his boys at first, 
but his popularity was soon undisputed, and he brought up 
the school to a very high level His school sermons were 
deeply impressive they rooted religion in the loyalties of the 
heart and the conscience, and taught that faith might dwell 
secure amid all the bewilderments of the intellect, if only the 
life remained rooted m pure affections and a loyalty to the 
sense of duty It was two years after he had taken up his 
work at Rugby that the volume entitled Essays and Reincivs 
gave rise to an extraordinary storm The first essay in the 
book, ‘‘ Ihe Education of the World,” was by Dr Temple It 
was declared in a prefatory note to the volume that the authors 
wen responsible only for their respective articles, but some of 
these were deemed so destructive that many people banned the 
whole book, and a noisy demand, led by Samuel Wilbcrforcc, 
then bishop of Oxford, called on the headmaster of Rugby to 
dissociate himself from liis comrades Temple’s essay had 
treited of the inttllectual and spiritual growth of the race, and 
had pointed out the contributions made respectively by the 
Hebrews, the Egyptians, the Greeks, the Romans, and others 
It was generally declared by the critics of the volume to be 
m Itself harmless, but was blamed as being found m bad company 
Temple refused, so long as the storm lasted, to comply with the 
request that he would lepudiate his associates, and it was only 
at a much later date (1870) that he saw fit quietly to withdraw 
his essa) In the meantime, however, he printed a volume of 
his Rugby sermons, to show definitely what his own religious 
positions were 

In politics Temple was a follower of Mr Gladstone, and he 
approved of the disestablishment of the Irish Church He also 
wrote and spoke in fax our of Mr Forster’s Education Act, and 
was an active member of the Endowed Schools Commission 
In 1869 Mr Gladstone offered him the deanery of Durham, hu\ 
this he declined on the ground of his strong interest m Rugb> 
When later m the same year, however, Henry Phillpotts, bishop 
of Ex^er, died, the prime minister turned again to Temple, and 
he accepted the bishopric of that city so dear to him from boy- 
hood, and left Rugby for a home amongst his own people The 
appointment, however, raised a fresh storm 

G A Denison, archdeaeon of Taunton, Lord Shaftesbury, 
and others formed a strong committee of protest, whilst Pusey 
dec lared that “ the choice was the most frightful enormity ever 
perpetrated by a prime minister ” At the confirmation of his 
election counsel was instructed to object to it, and in the voting 
the chapter was divided But Gladstone stood firm, and 
Temple was duly consecrated on the 21st of December 1869 
Ihere were at first murmunngs among his clergy against what 
they deemed his harsh control, but his real kindness soon made 
Itself felt, and, during the sixteen years of his tenure of the see, 
his sound and vigorous rule dissipated the prejudices against 
him, so that when, on the death of Dr John Jackson in 1885, he 
was translated to London, the appointment gave general satis- 
faction In 1884 he was Bampton Lecturer, taking for his 
subject ** The Relations between Religion and Science ” In 
1885 he was elected honorary fellow of Exeter College, Oxford 

Dr Temple’s tenancy of the bishopric of London was marked, 
if possible, by more strenuous labours than ever His normal 
working day at this time was one of fourteen or fifteen hoins 
and he refused to spare himself one hour of toil, though undci 
the strain blindness was rapidly coming on He was still 
felt by many of his clergy and by candidates for ordination to 
be a rather temfying person, and to enforce almost impossible 
standards of diligence, accuracy and preaching efficiency, but 
his manifest devotion to his work and his zeal for the good of 
the people rooted him deeply in the general confidence In 
London he was not less conspicuous as a temperance worker 
than he had been in Exeter, and the artisan classes mstmctively 
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recognized him as their friend When, in view of his growing 
blindness, he offered to resign the bishopric, he was induced to 
reconsider his proposal, and on the sudden death of Archbishop 
Benson in 1896, though now seventy-six years of age, he accepted 
the see of Canterbury 

As archbishop he presided in 1897 over the decennial Lambeth 
Conference In the same year Dr Temple and his brother 
archbishop issued an able reply to an encychciil of the pope 
which denied the validity ol Anglican orders In 1900 the 
archbishops again acted together, v/hen an appeal was ad- 
dressed to them by the united episcopate, to decide the vexed 
questions of the use of incense in divine service and of the 
reservation of the elements After full hearing of arguments 
they gave their decision against both the prai tu es in question 
During his archbishopric Dr Temple was deeply distressed by 
the divisions which were weakening the Anglican Church, and 
many of his most memorable sermons were calls for unity His 
first charge as primate on “ Disputes in the Church was felt 
to be a most powerful plea for a more catholic and a more 
charitable temper, and again and again during the closing years 
of hib life he came back to this same theme He was zealous 
also in the cause of foreign missions, and in a sermon preached 
at the opening of the new century he urged that a supreme 
obligation rested upon Britain at this epoch in the world’s 
history to seek to evangelize all nations In 1900 he presided 
over the World Temperance Congress in London, and on one 
occasion preached in the interests of women’s education In 
1902 he discharged the important duties of his olTicc at the 
coronation of King Edward VII , but the strain at his advanced 
age told upon his health During a speech which he delivered 
in the Hemse of Lords on the 2nd of December 1902 on the 
Education Bill of that year, he was seized with sudden illness, 
and, though he levived sufiiciently to finish his speech, he never 
fully recovered, and died on the 23rd of December 1902 He was 
interred in Canterhur) cathedral four days later His second 
son, William Temple (b 1881), who had a distinguished career 
at Oxford, was in 1910 appointed headmaster of Repton 

See Archdeacon L G Sandford Fnehruk Femph an Appre- 
ciation (1907) with biographical introduction by William Temple , 
Memoirs of Archbishop Fmple, by ‘'Seven Eriends,” ed L G 
Sandford (igod) 

TEMPLE, SIR RICHARD, Bart (1826-1902), English ad- 
ministrator, a descendant in the female line of the Temples of 
Stowe, was born on the 8th of Mtirch 1826, and after being 
educated at Rugby and Haileybury, joined the Bengal Civil 
Service Ills industry and ready pen soon obtained apprecia- 
tion, and after acting as private secretary for some years to 
John Lawienie in the Punjab, and gaming useful financial 
experience und<.r James Wilson, he was appointed Resident at 
Ilaidarabad In 1867 he was made K C S I In 1868 he be- 
came a member of the supreme government, first as foreign 
secretary and then as finance minister , and he did admirable 
work during the famine of 187}, m the course of which he was 
made lieutenant-governor of Bengal Ills services were re- 
cognized by the bestowal of a baronetcy in 1876 In 1877 he 
was made governor of Bombay, and his activity during the 
Afghan War of 1878-80 was untiring In 1880 he left India 
to enter on a political career in England, but it was not till 1885 
that he was returned as a conservatne for the Evesham division 
of Worcestershire Meanwhile he produced several books on 
Indian subjects In parliament he was assiduous ui his attend- 
ance, and he spoke on Indian subjects with admitted authority , 
but he was not otherwise a parliamentary^ success, and to the 
public he was best known by the caricatures in Punch, which 
exaggerated his physical peculiarities and made him look like a 
lean and hungry tiger In i88«5 he became vice-chairman of 
the London School Board, and as chairman of its finance com- 
mittee he did useful and congenial work In 1892 he changed 
his constituency^ foi the Kingston division, but in 1895 he 
retired from parliament, being in 1896 made a Priv\ Councillor 
He had kept a careful journal of his parliamentary experiences, 
intended for posthumous publication , and he himscll published 


a short volume of remmibcences He died at Hampstead on the 
i54h of March 1902 He was twice married, and left a daughter 
and three sons, all of the latter distmguishmg themselves in 
the public service 

TEMPLE, RICHARDiGRENVILLE-TEMPLE, isr Lari (1711- 
1779), English statesman, eldtst son of Richard Grenville 
(d 1727) of Wootton, Buckinghamshire, was born on the 26th 
of September 1711 His mother was Hester (c 1690-1752), 
daughter, and ultimately heiress, of Sir Richard Temple, Bart 
(1634-1697) of Stowe, Buckinghamshire,^ and sister of Richard 
Temple, Viscount Cobham, whose title she inherited under a 
special remainder in 1749, in the same year, her husband 
having been long dead, she was created Counte'ss Temple Her 
son, Richard Grenville, was educated at Eton, and in 1734 was 
returned to parliament as member for the borough of Bucking- 
ham In 1752, on the death of his mother, he inherited her 
titles together with the rich estates of Stowe and Wootton , 
and he then took the name of lemple in addition to his own 
surname of Grenville The turning point in his political fortunes 
was the marriage of his sister Hester in 1754 to William Pitt, 
afterwards earl of Chatham Although Lord Temple was a man 
of little ability and indifferent character, Pitt persistently 
linked his own career with that of his brother-in-law In 
November 1756 Temple became first lord of the admiralty in 
the ministry of Devonshire and Pitt lie was intensely disliked 
by George II, who dismissed both him and Pitt from office 
in April 1757 But when the memorable coalition cabinet of 
Newcastle and Pitt was formed m June of the same year, 
lemple received the office of pn\y seal He alone in the 
cabinet supported Pitt’s proposil to declare war with Spain in 
1761, and they resigned together on the 5th of October From 
this time Temple became one of the most violent and factious 
of politicians, and it is difficult to account for the influence, 
wholly evil, which he exerted over his illustrious brother-in-law 
He himself is said to have avowed that “ he loved faction, and 
had a great deal of money to spare ” He was at variance with 
his younger brother, George GrcnNillc, when the latter became 
first lord of the treasury in April 1763, and he had no place in 
that ministry, but the brothers wcic reconciled before 1765, 
when Temple, who probably aimed at forming a ministry mainly 
confined to his own family connexions, refused to join the 
government, and pc rsuaded Pitt to refuse likewise A few weel^^ 
later the king oflered the most liberal terms to induce Pitt to 
form or join an administration , and “ a ministry directed by 
that great statesman,” says Lecky, “ would have been beyond 
all comparison the most advantageous to the country , it had 
no serious difficultv to encounter, and Pitt himself was now 
readv to undertake the task, but tlie evil genius of I ord Temple 
agiin prc\ ailed Without his co-opcration Pitt could not, or 
would not proceed, and Temple absolutely refused to take office 
even in the foremost place ” Pitt’s continued refusal to join 
the first Rockingham administration was no doubt partly due 
to the same disastrous influtnte, though before the close of 
1765 the old friendship between the b^-others-in-law was dis- 
solving, and when at last in July 1766 Pitt consented to form 
a go\cmmcnt. Temple refused to join , being bitterly offended 
because, although offered the head of the treasury, he was not 
to be allowed an equal share with Pitt in nominating to other 
offices Temple forthwith began to inspire the most virulent 
libels against Pitt , and in conjunction with his brother George 
he concentrated the whole Grenville connexion in hostility to 
the government After George Grenville’s death m 1770 Lord 
Temple retired almost completely from public life He died on 
the 12th of September 1779 

' The Temple family belonged onginilly to Leicestershire, where, 
at Temple Hall the elder line had residetl since the 14th century 
Peter Temple (1600-166^) the regicide was a member of this elder 
line , 1 younger branch had settled in Oxfordshire and passed 

thence to Buckinghamshire, where Johi lemple purchased Stowe 
in ii;8o This John nn-is brother of Anthony who was great- 
giandfather of Sir William lemph the famous statesman John 
Temple’s son Thomas who was created 1 baronet m i6it was 
the great-grand father of 1 arl lempk 
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Lord Temple was entirely without statesmanship , he 

ossessed an insatiable appetite for intrigue, and is said ^to 

ave been the author of several anonymous libels, and the 
mspirer of many more Macaulay’s well-known comparison of 
him with a mole working below “ in some foul, crooked labynnth 
whenever a heap of dirt was flung up,” which perpetuates the 
spleen of Horace Walpole, perhaps exceeds the justice of the 
case , but there can be no question that lemplc’s character as 
a public man was rated very low by his contemporaries In 
private life he used his great wealth with generosity to his 
relations, friends and dependents Pitt was under pecuniary 
obligation to hun He paid the costs incurred by Wilkes in 
litigation, and he provided the agitator with the freehold 
qualification which enabled him to stand for Middlesex in the 
famous election of 1768 

In addition to the estates he mherited. Temple gamed a 
considerable fortune by his marriage in 1737 with Anne, daughter 
and co-heiress of fhomas Chambers of Ilanworth, Middlesex , 
a volume of poems by her was pnntcd at the Strawberry Hill 
press in 1764 The only issue of the marnage bemg a daughter 
who died in infancy, Temple was succeeded in the earldom by 
his nephew George (1753-1813), second son of George Grenville 
the prime minister, who then assumed m addition to the name 
of Grenville not only the name of Temple, but also that of 
Nugent, his wife being daughter and co-hciress of Robert, 
Viscount Clare, afterwards Earl Nugent The 2nd Earl Temple 
was lord-lieutenant of Ireland in 1782-3 , m 1784 was created 
marquess of Buckmgham, and was agam lord-lieutenant of 
Ireland in 1787-9 

His son and successor, Richard Temple-Nugent-Brydges- 
Chandos-Grenville (1776-1839), was created duke of Buckmgham 
and Chandos m 1822, his wife being only daughter of the 3rd 
duke of Chandos , he was in the same patent created Earl 
Temple of Stowe, with special remainder as regards this title, 
in virtue of which, on the death without male issue in 1889 of 
the 3rd duke of Buckingham and Chandos and the consequent 
extinction of the original earldom of Temple, the title of Earl 
Temple of Stowe devolved upon William Stephen Gore-Langton 
(1847-1902), whose mother was granddaughter of the ist duke 
of Buckmgham, grantee of this earldom In 1902 Algernon 
William Stephen Temple- Gore-Langton (b 1871) became 5th 
Earl Temple, 

Stc Tht, Grenville Papers (London, 1852) a considerable portion 
of which consists of Earl Temple’s correspondence , Horace Walpole, 
Memoirs of the Reign of George II 3 vols (London, 1847) , Memoirs 
of the Reign of George III , 4 vols (London, i84«; and 1894) , Earl 
Waldegrave Memoirs 17S4-S (London 1821) Sir N W Wraxall 
Historical Memoirs, edited by H B Wheatley, 5 vols (London, 
1884) , Correspondence of Chatham, edited by W S Taylor and 
J H Pnngle, 4 vols (London, 1838-40) , W E H Lecky History 
of England in the Eighteenth Century, vols 11 and 111 (7 vols , London, 
1892) (R J M) 

TEMPLE, SIR WILLIAM, Bart (1628-1699), English states- 
man, diplomatist, and author, was bom in London, and came 
of an old English family, but of the younger branch of it, which 
had for some time been settled in Ireland He was the eldest 
son of Sir John Temple (1600-1677), Irish master of the rolls, 
whose father was Sir William Temple (1555-1627), provost of 
Tnnitv College, Dublin His mother was Mary Hammond 
Temple received a liberal education, calculated to produce that 
moderation of judgment for which he was afterwards remark- 
able He was first a pupil of his uncle Dr Henry Hammond, 
the divine, after which he went to the grammar-school at Bishop 
Stortford, and then to the Puntan college of Emmanuel at 
Cambridge, where he came under the influence of Cudworth 
At the commencement of the civil troubles his father embraced 
the popular cause and was deprived of his office Coming to 
England, he sat m the Long Parliament as member for Chichester, 
and was one of the recalcitrant members turned out by Colonel 
Pride Before this event happened his son had left Cambridge, 
without taking a degree, and m 1647 started to travel abroad 
In the Isle of Wight, while on his way to France, he fell in with 
Dorothy Osborne, and won her affections Her father, Sir 
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Peter Osborne, was governor of Guernsey and a Royalist Her 
family were opposed to the match, and threw difficulties in 
the way, which hindered its consummation for seven years. 
During this period Temple travelled in France, Spam, Holland, 
and other countries, gaming knowledge of the world and keepmg 
up a constant correspondence with his betrothed At length, 
apparently in 1654, the difficulties were surmounted and the 
marriage took place In 1655 Temple and his wife went to 
Ireland The next five years were spent in the house of Sir 
John Temple, who had made his peace with Cromwell, and had 
resumed his official position His son took no part in politics, 
but lived the life of a student and a country gentleman 
The accession of Charles II rescued Temple, like many others, 
from obscurity In 1660 he sat in the convention parliament 
at Dublin as member for Carlow, and he represented the same 
county along with his father in the regular parliament that 
followed After a short visit to Fngland m 1661, as com- 
missioner from the Irish parliament, he finally removed thither 
in 1663 There he attached himself to Arlington, secretary of 
state, and tv;o years later received his first employment abroad 
It was in March 1665 that the disastrous war with the United 
Netherlands began Charles II was anxious to obtain allies, 
especially as Louis XIV was taking up a hostile attitude At 
this juncture Christoph Bernhard van Galen, bishop of Munster, 
sent an envoy to England, offering to attack the Dutch if the 
English government would supply the means Icmplc was 
sent over to negotiate a treaty, and in this business gave evidence 
not only of the diplomatic skill but of the peculiar candour and 
frankness for which he was afterwards so distinguished He was 
successful in making the treaty, but it was rendered ineffectual by 
the declaration of war by France, the threats of Louis, and the 
double-dealing of the prelate, who, after receiving a great part 
of the subsidy, made a separate peace with the Netherlands As 
a reward for his services Temple was created a baronet, and in 
October 1665 became the English representative at the viceregal 
court at Brussels While the war continued, Temple’s duties 
consisted chiefly in cultivating good relations with Spain, which 
was a neutral m the quarrel between England and the Dutch, 
but was threatened by the claims of Louis XIV on the Spanish 
Netherlands Louis’s designs became apparent in the spring 
of 1667, when he marched an army into Flanders This event 
was one of those which led to the peace of Breda, and to the 
subsequent negotiations, which are Temple’s chief title to fame 
The French conquests were made at the expense of Spam, but 
were almost equally dangerous to the United Netherlands, 
whose independence would have been forfeited had Louis suc- 
ceeded m annexing Flanders While the French were taking 
town after town, Temple made a journey into Holland and 
visited De Witt The friendship established and the com- 
munity of views discovered during this interview facilitated the 
subsequent negotiations Temple had for some time pressed 
on his government the necessity of stopping the French advance, 
and had pointed out the way to do so, but it was not till 
December 1667 that he received instructions to act as he had 
suggested He at once set out for The Hague, and in January 
1668 a treaty was made between England and the United 
Netherlands, which, being joined shoitly afterwards by Sweden, 
became known as the Triple Alliance It was a defensive treaty, 
made against the encroachments of France Whether we 
regard the skill and celerity with which the negotiations were 
conducted or the results of the treaty, the transaction reflects 
great credit on Temple The French king was checked m mid- 
carcer, and, without a blow being struck, was obliged to sur- 
render almost all his conquests Pepys records public opinion 
on the treaty by saying that it was “ the only good public thing 
that hath been done since the king came into England ” 
Unfortunately the policy thus indicated was but short-lived 
In taking up a hostile attitude towards France Charles’s object 
had apparently been only to raise his price Louis took the 
hint, increased his offers, and two years later the secret treaty 
of Dover reversed the policy of the Triple Alliance Meanwhile 
Temple had developed the good understanding with the Dutch 
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by contracting a commercial treaty with them (February 1668), 
and had acted as English plenipotentiary at Aix-la-Chapelle, 
where peace between France and Spam was made in May 1668 
Shortly afterwards he was appointed ambassador at The Hague 
Here he lived for two years on good terms both with De Witt 
and with the young prince of Orange, afterwards William HI 
The treaty of Dover led to 1 employs recall , but the plot was 
not yet ripe, and Temple nominally held his post for another 
year He perceived, however, that his day was over and retired 
to his house at Sheen In June 1671 ne received his formal 
dismissal 1 he war with the Netherlands broke out next year, 
and was almost as discreditable to England as that of 1665 
Want of success and the growing strength of the opposition in 
pailiament forced Charles to make peace, and Temple was 
brought out of his retirement to carry through the change of 
front After a negotiation of three days, carried on through 
the medium of the Spanish ambassador, the treaty of West- 
minster was made (February 1674) As a recognition of his 
servK es Temple was now offered the embassy to Spam This he 
declined, as well as the offer of a far more important post, that 
of secretary of state, but accepted instead a renewal of his 
embassy to Ihe Hague, whither he went in July 1674 In the 
March following he was nominated ambassador to the congress 
at Nijmwcgen , but, owing to the tortuousness of Charles’s 
dealings, it was not till July 1676 that he entered that town 
The negotiations dragged on for two years longer, for Charles 
was still receiving money from France, and English mediation 
was no more than a ruse In the summer of 1677 Temple was 
summoned to England and received a second offer of the 
secretaryship of state, which he again declined In the autumn 
of the same year he had the satisfaction of removing the last 
difficulties which hindered the marriage of William and Mary, 
an event which seemed to complete the work of 1668 and 1674 
Louis still remaining obstinate in his demands, Temple was 
commissioned m July 1678 to make an alliance with the states, 
with the object of compelling France to come to terms This 
treaty was instrumental in bringing about the general pacifica- 
tion which was concluded in January 1679 

Ihis was lemple’s last appearance m the field of diplomacy , 
but his public life was not yet over A third offer of the 
secretaryship was made to him , but, unwilling as e\ er to mix 
himself up with faction and intrigue, he again declined He 
did not, however, withdraw from politics , on the contrary, he 
was for a short time more prominent than ever The state was 
passing through a grave crisis Political passion was em- 
bittered by religious fanaticism Parliament was agitated by 
the popish plot, and was pressing on the Exclusion Bill The 
root of all the mischief lay in the irresponsibility of the cabinet 
to parliament and its complete subservience to the crown To 
remedy this. Temple brought forward his plan for a reform of 
the privy council This body was to consist of thirty members, 
half of whom were to be the chief officers of the crown, the other 
half being persons of unportance, lords and commoners, chosen 
without reference to party Special care was taken to select 
men of wealth, which Temple considered as the chief source of 
political influence By the advice of this council the king 
promised to act The parliament, it was supposed, would 
trust such a body, and would cease to dictate to the crown 
The scheme was at cepted by the king, but was a failure from the 
outset Intended to combine the advantages of a parliament 
and a council, it created a board which was neither the one 
nor the other The conduct of affairs fell at once into the hands 
of a junta of four, of whom Temple was at first one, and the king 
violated his promise by dissolving parliament without asking 
the advice of the council Temple retired in disgust to his 
villa at Sheen, and appeared only occasionally at the council, 
where he soon ceased to exercise any influence In 1680 he was 
nominated ambassador to Spam, but stayed m England m 
order to take his seat in parliament as member for the university 
of Cambridge He took no part m the debates on the great 
question of the day, and acting on the king’s advice declined 
to sit in the parliament of 1681 Early in that year his name 


was struck off the list of the council, and henceforward he dis- 
appeared from public life He contmued to live at Sheen till 
1686, when he handed over his estate there to his son, the only 
survivor of seven children, and retired to Moor Park in Surrey 
When William III came to the throne Temple was pressed to 
take office, but refused His son became secretary at war, 
but committed suicide immediately afterwards Sir William, 
though occasionally consulted by the king, took no further part 
m public affairs, but occupied himself in literature, gardening 
and other pursuits It should not be omitted that Swift lived 
with him as secretary during the last ten years (with one short 
interval) of his life lemple died at Moor Park on the 27th of 
January 1699 

Temple’s literary works are mostly political, and are of consider- 
able importance Among them may be mentioned An Essay on 
the Present State and Settlement of Ireland (1668), The Empire, 
Sweden, ik.c a survey of the difierent Governments of Europe and 
their relations to England (1671) , Observations upon the United 
Provinces (1672) , Essay upon the Original and Nature of Govern- 
ment (1672) Essay upon the Advancement of Trade in Ireland 
(1673) Some of these were publishtxi in the first part of his Mxscel 
lanea (1679) In the same year apparently his Poems were privately 
printed In 1683 he began to write his Memoirs The nrst part, 
extending from 1665 to 1071 ht destroyed unpublished , the 
second from 1672 to 1679 was published without ms authority in 
1691 , the third from 1679 to 1681 was published by Swnft in 
1709 In 1692 he published the second part of his miscellanea 
containing among other subjects the essay Upon the Ancient and 
Moaern Learning, which is remarkable only as having given nse to 
the famous controversy on the “ Letters of Phalaris ” His Intro- 
duction to the History of England, a short sketch of English history 
to 1087, was published in i6q*; Several collections of his letters 
were pubhshed by Swift and otliers after his death 

His fame rests however, far more on his diplomatic triumphs 
than on his literary work Ills connexion with domestic affairs 
was slight and unsuccessful He was debarred both by his virtues 
and his defects — by his impartiality his honesty and his want of 
ambition — from taking an active part m the disgraceful politics of 
his time But in the foreign relations of his country he was 
intimately concerned for a period of fourteen years and in all that 
IS praiseworthy in them he had a pnncipal hand He cannot 
be called great but he will be remembered as one of the ablest 
negotiators that England has producerl, and as a public servant 
who in an unprincipled age and in circumstances peculiarly open 
to corruption preserved a blameless record 

See life and Works of Sir William Temple (2 vols , 1720, 2d ed , 
with / ife by Lady ( affard 1731), a more complete edition including 
the Letters, was published in 4 vols m 1814 , Burnet, History of hts 
own Time , 1 P Courtenay, Memoirs of the I^tfe of Sir William 
Temple (2 vols 1836) Macaulay Essay on Sir William Temple , 
A F Sieve king. Sir \\ Temple and other Carolcan Garden Essays 
(1908) , and E S Lyttel, Sir William Temple (Stanhope Pri^e 
Essay Oxford 1908) (G W P ) 

TEMPLE, a city of Bell county, Texas, USA, about 35 m 
S S W of Waco Pop (1890) 4047 , (1900) 7065 (1423 being 
negroes and 360 foreign-born) , (1910) 10,993 It is served by 
the Gulf, t olorado and Santa Ft, and the Missouri, Kansas and 
Texas railways (the former has repair shops here), and is con- 
nected with Belton (pop in iqoo, 3700), the county seat, 
about 10 m W , by an electnc railway In the city are a ( 3 amegie 
library, a King’s Daughters’ Hospital, the Temple Samtanum, 
and a hospital of the Gulf, Colorado and Santa F6 railway 
Temple is situated m a ric h farming country , cotton is ginned 
and baled here, and there are various manufactures The city 
owns the water supply Temple was founded in 1881-82 by 
the Gulf, Colorado and Santa ¥6 railway, and was chartered as 
a city in 1884 

T^PLE, a term derived from the Lat teinplum (Gr 
T€/A€i'os), which ongmally denoted a space marked oft by the 
augurs for the purpose of observing the flight of birds or other 
ceremonies , later it was applied to the dwelling-place, the 
aedes sacrae^ of the gods In this latter sense it is the equivalent 
of the native Hebrew expression hHh 'elohlm, literally “ a god- 
house,” and of the foreign h^hal^ palace, temple, a loan-word 
from Sumerian through the medium of the Babylonian ^’■kcdlu 
(lit. great house) A temple or god-house,” however, repre^ 
sents a comparatively advanced stage in the development of 
Semitic religion At first the Semite recognized the abodes 
of his deities in certain outstandmg and impressive natural 
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objects, a spreading tree, a bubbling spring, a conspicuous 
rock or stone, a loft> mountain peak and the hke Beside 
these he met and held converse with his gods The native 
rock was the first altar 

It was a distinct step m advance when it was recognized 
that a deity might take up his abode elsewhere than in such 
natural sanctuaries, as in the masstbah 01 stone pillar and the 
ashirah or sacred post of wood, reared not by nature but by 
the hand of man (cf Gen \xviii 18, 22, the origin of the sacred 
pillar at Beth-cl) 

Ihe further advance to a real house or temple may be traced 
to the influence of at least two factors in the social and religious 
life of a people One such factor came into play when men 
began to represent the deity by means of an image, or even 
when some object, whether natural, like the black stone of 
Mecca, or manufactured, hke the ark of the Hebrews, came 
to be regarded as speciall> sacred from its association with the 
deity Such objec ts or images required a house to shelter and 
guard them Another factor is to be found in the advance in 
material comfort which follows the transition from the nomadic 
to the agncultural mode of life Among the settled Semites 
there arose the feeling that the gods of the community ought 
also to share m this advance (of 2 Sam vii 2) Accordingly 
they were invited to take up their abode m a beth ^eloJnm or 
temple The dignity and comfort of the gods advance pan 
passu with those of their worshippers 

It must be kept in mind, however, that the altar remained 
as before the centre of the sacrificial worship Around it or 
before it, under the open sky, the worshippers assembled To 
the temple the priests alone, or the head of the sacral community 
m his priestly capacity, had access In this respect the worship 
associated with altar and temple offers a striking contrast to 
the more spiritual worship of the Jewish synagogue and the 
Chnstian Church 

At the date of the Hebrew invasion of Canaan its numerous 
city-states had reached a fairly high level of civilization 
Alongside of the typical Canaanite sanctuary, as known to us 
from the Old Testament references and from recent excavations, 
with Its altar of earth or stone and its stately massebahs, a 
temple was probably to be found in all the more import ml 
centres In an early Hebrew document there is a reference to 
the temple of El-bcrith at Shechem, which was large enough 
and strong enough to serve as a place of refuge in time of w^ar 
(Judges IX 46 ff ) The Phihstmes also had their temples in 
this period thus we hear of a “ house of Dagon at Gaza 
{tb XVI 23 ff ) and also at Ashdod (i Sam v 2), while a temple 
of Ashtart (Ishtar-Aslarte) is mentioned m i bam x\xi 10, 
probably at Ashkeloii (Herod 1 105) 

The earliest reference to a temple built by Hebrew hands is 
to “ an house of gods ” reared by Micah to shelter an ephod 
and other sacred images which he had made (Judges xvii 5) 
Micah’s images were soon transported to Dan, where doubtless 
another house was built for their protection (xviii i8, 30 f) 
Somewhat later we find the ark of Yahweh mstalled m “the 
house of Yahweh ” at Shiloh, which house was not a mere tent 
but a real temple {Jukdl, i Sam 1 9, m 3) with doors (111 15) 
and doorposts (1 9), and a hall m which the worshippers partook 
of the sacnficial meals (1 18, Greek text , cf ix 22 “ the guest- 
chamber,” Hcb Itshknh) After the destruction of Shiloh at 
the hands of the Philistines, its priesthood migrated to Nob, 
where also the incidents recorded in i Sam xxi — note especially 
the presence of the shew-bread and the ephod — imply the 
existence of a temple 

The Temple of Solomon — ^Thc primary source of our informa- 
tion regarding the erection of Solomon’s temple is the account 
contamed in i Kings vi -vii , the details of which must have 
been denved ultimately from the temple archives On tlij> 
earlier narrative the chronicler (2 Chron ui-iv ) and Josephus 
(Aniiq , VIH lu i ff ) are alike dependent 

Unfortunately these two chapters of Kings are among the most 
difficult m the Old Testament, partly by reason of our ignorance 
of the precise meaning of several of the tcchnu al terms employed, 


jiartly owing to the unsatisfactory state of the received ttxt, which 
has been overlaid with later additions and glossts As regards 
both text and interpretation, most recent wnters have adopted 
in the main the results of btade’s epoch-making essay in his ZcUsch 
f d alttest Wissenschaft, in (1883), 129-177, reprinted in IwsAhade- 
mische Heden, , with which is now to be compared Stade and 
Schwally’s critical edition of Kings m Haupt’s Sacred Books of the 
Old Test See also, in addition to the standard commentaries, 
Burney, Notes on the Heb Text of Kings, Vincent’s cntical 

and exegetical study, Rev bibhque (Oct 1907), and the literatiiie 
cited at the end of this article 

(a) The Site of the Temple — On this important point our 
earliest authority is silent It is now universally acknowledged, 
however, that the whole complex of buildings erected by 
Solomon stood along the crest of the eastern hill, crowned by 
the temple at the highest point, as Josephus expressly testifies 
{Bell Jud , V V I, with which compare the letter of (Pseudo) 
Aristeas, sect 84) This at once brings the site of the temple 
into proximity to the world-famous sacred rock, the sakhray 
over which now stands the building known as the Mosque of 
Omar, and, more correctly, as the Dome of the Rock Here 
another important consideration comes to our aid From the 
recognized persistence of sacred sites m the East through all 
the changes in the dominant religion, it is well-nigh certain 
that the sanctity of the sakhra rock goes back to the days of 
D ivid and Solomon, or even, it may be, to prehistoric times 
On It, or over it, the angel was believed to have been seen by 
David, and there David built his altar (2 Sam x\iv 18 25, 
cf Judges vi 20 f , 24 , xiii 19 If ) This is undoubtedly the 
site assigned to the temple by the oldest extant tradition (see 

1 Chron xxn i , c f 2 Sam xxiv ) By every token, then, 
Solomon’s altar of burnt-offering, if it was not identical with the 
sakhra (see below), at least stood upon it Since the altar 
necessarily stood in front, % e to the east, of the temple, the site 
of the latter was a short distance to the west of, and in line with, 
ihe sacred rock (see Jerusaiem) 

The alternative view, associated in recent times with the names 
ot Schick and Condor, which places the most holy pi ice, oi inner- 
most shrme of the temple, over the sakhra, has now few advocates 
{eg Col Witsun in the Quartcrlv Statement of the Palestine Explo- 
ration Fund for 1896 and 1910) Apart from difficulties of space 
towards the east winch this location involves it cannot b( accepted 
m face O^ithe fact tint the sikhra still bears the mirks of its former 
use as a rock-altar (see esp Kittel, Studien zur hJjv Archaologie 
13 ff ) Moreover the rock incasunng as it docs some 55 ft by 
40 could not have been contained within the “holy of holies” 
wrhicli was less than 30 ft square (see below) 

A third bite still within the present Haram area, but towaids 
its south-west angh favoured by Fergusson {Fhc 1 einplts of the 
Jews), Robertson Smith {hncy Brtt , 9th ed , ait “ itmple ”) and 
others is open to even more serious objection md has no pro- 
minent advocate at the present day 

(p) The Temple Building — In the fourth year of his reign 
Solomon ** began to build the house of the Loid ” with the 
laying of a massive loundation of “ great stones,” as required 
by the rapid fall of the ground to the west of the sakhra Archi- 
tecturally the temple consisted of three distinct paits (i) the 
naos or temple proper, (2) a poich or pylon in front of the naos, 
and (3) a lower and narrower building which surrounded the 
naos on its other three sides (sec fig i) 

(i) The first of these, the house of the Lord ” in the strict 
sense, in which alone He was worshipped, was oblong m plan, 
and was divided into two compartments in the proportion of 

2 I by a partition wall The room next the porch was 40 
cubits in length by 20 in breadth, with a height of 30 cubits,^ 

Ihc length of the cubit at this period cannot be determmctl 
with absolute certainty From the fact that Herod's naos was an 
exact replica of Zeiubbabel's as regards inside measiirements 
coupled with the presumption that Zerubbabel built upon Solomon's 
foundations it is permissible to suppose that one and tlie s ime 
standard of length was used throughout Now the present writer 
has shown from an inductive study of the height of the courses 
in the walks of the Haram and of other existing remains of the 
Ilerodian penod that the cubit used by Herod's builders was 
(xactly 176 in or 447 millimetres (see Fxposttory Times xx 
[1908-09] 24 ff ) Ihere is therefore good reason for believing 
that this was also the cubit of Solomon’s temple, notwithstanding 
the statement of 2 Chron m 3 that the latter was a cubit “ after 
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all inside measurements, and is termed m our oldest source the 
heknl or palace , later it was known as ‘‘ the holy place ” It 
was dimly lighted by a row of latticed windows, which must 
necessarily have been placed m the upper third of the side walls, 
as will presently be seen Adjoining the htkal on the west lay 
the di'hir or sanctuary, later termed the most holy place ” 
(lit “holy of holies”) Ihe inside space formed a perfect 
cube of 20 cubits, say 30 ft , in length, breadth and height 
(vi 20), symbolizing the perfection of the Deity, for whose 
abode this part of the naos was spec lally designed 'fhe d^blr, 
as has been said, was separated from the hekal by a transverse 
wall, whose existence we are left to infer from the obscure de- 
scription of the door between the two compartments (vi 31, 
see next section) ^ 



Tig I — Ground Plan of Solomons Itniplc 
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Fig 2 — Section of Temple along a-h of Ground Plan 

(2) In front of the hekll and facing eastwards rose the porch, 
Its inside “ length ” 20 cubits “ according to the breadth of 
the house ” (vi 3), and its inside depth from east to west 10 
cubits The more precise character and elevation of this ele- 
ment will fall to be considered at a later stage 

(3) The third architectural element was a lateral building 
enclosing the naos on the otlier three sides, and consisting of 
three storeys, each 5 cubits in height from floor to ceiling 
Each storey contained a number of small storage chambers, 
probably thirty 111 all (Ezek xli 6) A peculiarity in the 
architecture of this part of the temple is noteworthy Instead 

the former measure ” For this statement is probably a mere 
inference from Ezek xl q where the divine messenger uses a cubit 
of seven handbreadths or 20^ m the royal cubit of Egypt For 
the smaller niiasuremcnts the cubit of 176 m may lor greater 
convenience be reckoned at 1 1 ft 

1 If the view picsentod below as to the height of the vanous 
parts of the temple is accepted, this wall becomes a structural 
necessity being required to support the back wall of the hdkftl 


of the beams forming the floors and ceilings of the several 
storeys being let into the wall of the h^kal, three successive 
rebatements of one cubit each were made in the latter for their 
support (see fig 2), consequently the width of the chambers 
was 5, 6 and 7 cubits in the three storeys respectively (vi 6) 
Ihe total height, allowing for floors and roof, of the lateral 
building ainnot have been less than 17 cubits Entrance to 
the side-chambers was provided by a smgle door on the south 
side (sec ground-plan, fig i) 

So far there is no difficulty as regards the general plan and 
dimensions of the temple provided it is kipt in mind that the 
figures given in the text of Kings arc all inside measurements It 
IS otherwise when one endeavours to calculate the area covered 
by the temple and to determine the elevation of the several parts 
and the general arehitectiual style of the whole As to the area 
much depends upon the thickness of the walls Here our only 
clue is furnished by the figures for the corn sponding walls of 
bzekicTs tempk but the necessary caution has not hitherto been 
observed in applying them to the proportions of the actual temple 
ot Solomon It cannot be too strongly empliasizcd that in the 
dimensions of his temple of the future and its courts F/ekiel is 
dominated by a passion for symmetry and for the number (jo and 
its multiples* which there is no ground for importing into the 
dimensions of the older temple Nevertheless the walls of the naos 
may be taken at EzekieTs figure of 6 cubits (\h 5) with sueccs 
sive rebatements of one cubit (fig 2) until the thickness is reduced 
to 3 cubits (4T ft ) above the side chamlicrs as explained above 
It one cubit is allowed for the partition wall corresponding to the 
space in Herod’s temple, where a curtain took the place of the 
w ill we obtain a tot il of 73 cubits for the length of the naos and 
of 32 for the outside width or 107 ft by 47 If 3 cubits — equal 
to the thickness of the wall of the naos above the sidc-cham^rs 
— lie allowed for the outer wall of the latter the extreme width 
of the temple works out at 48 cubits or 70J ft Adopting EzekieTs 
thickness of 5 cubits foi the front wall of the porch, we reach a 
total of 96 cubits or 141 ft for the extreme hngth from east to 
west (see the accom]ianying ground-plan) The proportion of 
length to breadth is thus 2 i, precisely as EzekieTs temple with 
its artihcial numbers of 100 and 50 respectively The area of the 
platform on which Solomon’s temple stood probably measured 
KKi cubits by bo as m the plan mnexed 

As regards the height of the various parts even fewer data 
are available Our primary source gives the height of “ the 
house” as 30 cubits (1 Kings vi 2) By the great majonty 
of previous students this has been understood to mean that a 
single flat roof at this height from the floor, covered the three 
parts — porch, hekal and dehir — leaving an empty space of 
lo cubits above the last of these But the Hebrew document, 
as has been repeatedly pointed out, is concerned only with 
inside dimensions, and m vi 2 has probably in view the inside 
height of the hckil, as the largest of the three compartments 
On the other hand, a characteristic feature of the contemporary 
Eg>q3tnn temples is the gradual diminution in the height of 
their component parts from front to back (Maspero, LArMo- 
logie tgyptiennc (1907), p 77 , Erman, Handbk of Egypin 
Religion, 41 , cf the restoration of a t)q)ical temple m Perrot 
and Chipiez, Anct Egypt Art 1 373, and m Erman, Life in 
And Egypt, 280) 

In this resj-icct the present wnter believes that Solomon’s temple 
followed the Egyptian modil, the height tk creasing as one proceeded 
from the porch to the hekal dCbir and side chambers respectively 
The porch for instance was probably modelled on the p\lons 
which flank the principal entrance to an Egyptian temple, tall and 
narrow with a sloping front wall surmounted by a comice with its 
characteristic cavetto moultlmg The 120 cubits which 2 Chron 
111 4 gives as the height of the porch followed by Josephus Ant 
XV XI I and elsewhere, seem to lx* out of proportion to the prob- 
able height of the rest of the building But this objection does 
not apply to the 60 cubits given as the extreme height for the 
second temple in the trustworthy document Ezra vi 3 * 1 his 

* This has led Ezekiel certainly to increase the depth of his 
porch from 10 cubits to 12 (original text of Ezek xl 49), and 
jirobably to add a cubit to the thickness of the partition wall 
(xli 3) in order to bring up the total kngth of ms temple to 
100 cubits 

* Ihe numliers of this passage have lieen unnecessarily called 
in question by recent critics The figures given are naturally 
those of the two extremes which were not to be exceeded, viz 
Oo cubits for the extreme height that of the porch and the same 
figure for the extreme width that of the raised platform 




6o6 TEMPLE 


it may reasonably be inferred, was the height of the porch in the 
first temple from which in that case, the figure was denved 1 he 
probable outside measurements for the porch are thus 32 cubits 
for the breadth across “ the house," 15 for the depth mcluding 
the front wail, and Oo cubits or 8S ft for the height 

Still following the Egyptian model, the h^kfil will have had its 
separate roof of massive cedar beams, covered probably by heavy 
limestone slabs for which 1^2 cubits may be allowed, giving a 
total of 32 cubits (47 ft ), equal to the outside width of this part 
of the temple In the same way the roof of the dSblr will have 
been 10 cubits lower, or circa 32 ft m all, that of the lateral building 
about 4 cubits lower still say 26 ft (cf the section through the 
temple from W to E in fig 2) While the measurements above 
given are, as they must necessarily be in part conjectural it is 
claimed for them that they introduce the element of proportion 
between the parts to an extent not attempted hitherto 

{c) The Intenor of the Temple and its Furniture — ^The entrance 
to the temple was through a wide and lofty opening m the front 
wall of the porch Crossing the vestibule one entered the hekal 
by a large foldmg-door of cypress wood (vi 34) — probably 
10 cubits wide as m Ezekiers temple — each of its four leaves 
ornamented with carved figures of cherubim, palms and flowers, 
all overlaid with gold The mner walls of the hckll and the 
dSbfr were Imcd with boards of cedar from floor to ceiling, while 
the floor was covered with planks of cypress wood ' From the 
h^kfil a door m the partition wall gave entrance to the debir 
The doorway was not rectangular but apparently pentagonal 
in form (see the commentaries on vi 31), the lintel consisting 
of two blocks of stone meeting at an angle, a feature intro- 
duced to distnbute the pressure of the supenneumbent wall 
(W. R. Smith) 2 The walls of the dcbir were overlaid with 
“ pure gold ” according to our present text (vi 20) , this 
enhancement of the dignity of the adytum as the earthly 
dwellmg-place of the heavendy Kmg is not so mcredible as the 
profuse application of gold decoration to other and inferior 
parts of the house, even, as we have seen, to its floor (on this 
question see the critical works cited above) 

As regards the furniture of the house, it is probable that the 
original text of i Kings introduced only the altar of cedar now 
found m the corrupt text of vi 20, and to be identified with 
the table of shewbread, as the sole furniture of the holy place 
The ten golden candlesticks, properly lampstands, of vii 49 
are generally believed to have been introduced at a later date 
(cf Jer 111 18 f ) In the most holy place stood the palladium 
of Israel’s religion, the sacred ark of Yahwch On either side 
of this venerable relic of the p^xst were twq cherubim, sculptured 
from olive wood and overlaid with gold, each 10 cubits high, 
their outstretched wings reaching right across the debir, and 
forming a baldachin over the ark (vi 23-28) 

Although forming no part of the interior furniture of the 
temple, the remarkable twin pillars which stood on either side 
of the entrance to the porch may be mentioned here, since 
they belonged rather to the temple than to its court These 
pillars, which in the received text bear the enigmatical names 
of Jachm and Boaz,” ^ were hollow columns — the bronze metal 
bemg about 3 in in thickness — over 26 ft in height and 6 ft 
m diameter, surmounted by elaborate capitals about 7J ft 
high The latter were globular in form, ornamented by a 
specially cast network of bronze, over which were hung festoon- 
wise two wreaths of bronze pomegranates, each row contaming 
a hundred pomegranates As the pillars doubtless stood on 
plinths, the total height of each will have been at least 35 ft 
Such free-standing pillars were a feature of temple architecture 
m Phoenicia and elsewhere in western Asia, as later reproduc- 
tions on local coins attest, and would appear to Solomon’s 

1 The overlaying of the floor with gold (i Kmg*^ vi 30) is a 
later interpolation , the same is probably true of the gilding of 
the sculptures on the walls, which may have been added at a 
later date (cf Ezek xh 18) 

• This partition wall, it will be remembered, had to support the 
back wall of the li^kM according to the view of the temple archi- 
tecture advocated above 

• The various forms which the latter name assumes in the Greek 
text, suggest that Boaz is an intentional disguise of an onginal 
Baal, applied of course to Yahweh (Barnes, Jour of Theol Studies, 
V 447 n) 


Phoenician architects as a natural adjunct of his temple 
Jachm and Boaz, therefore, may be regarded as conventional 
symbols of the Deity for whose worship the temple was de- 
signed ^ 

(d) The Temple Court, Altar and other Apparatus of the Cult — 
The temple stood within the western half of “ the court of the 
house of the Lord,” also known as “ the inner court ” to dis- 
tinguish It from “ the other court ” round the adjommg palace 
and from the great court ” which surrounded the whole com- 
plex of Solomon’s buildings All three had walls m which three 
courses of hewn stone alternated with a course of cedar beams 
(see next section) To the “ court of the house ” laymen as 
well as priests had access (Jer xxxv iff,xxxvi 10) Seveial 
gates gave entrance to it, but their precise position is uncertam 
The prmcipal entrance from the great court ” was doubtless 
in the east wall Another was in the south wall and communi- 
cated with “ the other court ” and the royal palace There 
were also one or more gates on the north side of the court 

In our present text of i Kings vi -vii , there is no mention 
of so indispensable a part of the apparatus of the cult as the 
altar of burnt-offering This silence has been explained in 
two ways The majority of critics believe that the original 
account did contain a reference to the making of a bronze 
altar (cf 2 Chron iv i), but that it was excised by a later editor, 
who assumed that the bronze altai of the tabernacle accompanied 
the ark to the new sanctuary Others, with greater probability, 
maintain that the silence of our oldest source is due to the fact 
that Solomon followed the primitive Semitic custom and used 
the bare sakhra rock as his great altar In this case the altar, 
which was removed by order of Ahaz to make way for his new 
altar aftei a Damascus model (2 Kings xvi 10-16), must have 
been introduced by one of Solomon’s successors 

In the court, to the south of the line between the altar and 
the temple, stood one of the most striking of the creations of 
Solomon’s Phoenician artist, Huram-ahi of Tyre I his was 
the brazen sea,” a large circular tank of bronze with the 
enormous capacity of over 16,000 gallons (i Kings vii 23-26), 
resting on the backs of twelve bronze bulls, which, in groups of 
three, faced the four cardmal pomts. 

It IS doubtful if this strange " sea ’’ served any practical purpose 
(see 2 Cwon iv 6) Most recent writers agree in assigning to it 
n purely symbolical significance, like the twin pillars above described 
Babylonian temples are now known to have had a similar apjiar itus, 
termed apsu which symbolized either the pnmeval abyss, personi- 
fied as the monster Tiamat subdued by Marduk, whose symbol 
was the bull, or according to a later theory, the upper or heavenly 
sea boiinclccl by the Zodiac with its twelve signs 

Associated with the " brazen sea " were ten lavers of bronze, 
also the work of Huram-abi (vii 27- Each livci consisted of a 
circular basin holding over ^cx) gallons, and borne upon a wheeled 
carrier or “ base " ® The suits of the earners were open frames 
composed of uprights of bronze joined together by transverse bars 
or rails of the same material the whole richly ornamented with 
palm trees, hons, oxen and cherubim in relief Underneath each 
stand were four wheels of bronze while on the top was fitted a 
ring or cylindei on which the basin rested According to Kittel 
‘'it IS highly improbable that these lavers servtd any practical 
purpose They were rather like the great ' sea,’ the emliodiment 
of a religious idea , they were symbols of the rain-giving Deity ’* 
[op cit , p 242), 

The Relation of the Temple to Contemporary Art — Of the many 
problems raised by the description of the temple in i Kings 
none is of greater mterest than the question of its relation to 

• Robertson Snuth’s theory that they were huge cressets in 
which " the suet of the sacnfices ’’ was burned [Rel Sent , 2nd ed , 
488) has found no support For recent attempts to explain the 
symbolism of the pillars in terms of the " early oriental Weltan- 
schauung,** see A Jeremias, Das alte Test , &c , 2nd ed , 494 , 
Benzmger, Heh ArcMol , 2nd ed , 32^ 331 

• For a detailed study of the successive altars that stood upon 
the sakhra and their relation thereto see Kittel, Studien zur hebr 
Archdologte, pp 1-85 with illustrations and diagrams 

• This section of Kmgs is pecuharly difficult, and has been made 
the subject of a special study by Stade m his Zeitschnft (i 9 < 5 i) 
145 ff (cf ‘ Kings" in Haupt’^s critical edition), and more recently 
by Kittel, op ett , pp 189-242, with illustrations of similar appa- 
ratus found in Cyprus and Crete 
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contemporary art Where, it has often been asked, shall we 
look for the model or prototype of the temple edifice ? Whence 
were derived the moU/s to be seen in its decoration ? What 
influences can be detected in the elaborate apparatus above 
described ? Now it has for long been recognized that Syria, 
including Phoenicia and Palestme, was from the earliest times 
the meeting-place of streams of influence, religious, artistic 
and other, issuing from the two great fountains of civilization 
and culture m the ancient world, Egypt and Babylonia To 
these must now be added the early civilization of the Aegean 
as revealed by the excavations in Crete, and the later but 
highly developed culture of the Hittites As a result the art of 
Phoenicia and Syria, originally borrowed from Egypt mainly, 
had by the loth century become thoroughly eclectic Of this 
syncretism the best illustration is furnished by the masterpieces 
of contemporary art, for which Solomon was indebted to 
Phoenician architects and Phoenician artists Thus the general 
disposition of the temple with its walled court, porch or vestibule 
and naos has been shown by modern excavation, and by later 
representations on coins, to be characteristic of Phoenician and 
North Syrian temple architecture Here, however, we have 
an adaptation of the earlier temple architecture of Egypt 
Egyptian influence is most clearly seen in the gradual decrease 
in the illumination of the several parts In the temple court, 
as m its Egyptian counterpart, men worshipped under the 
bright eastern sky, in the covered porch there was still no 
door to exclude the hght which streamed in through the lofty 
entrance But in the holy place only a dim light was admitted 
through latticed windows high up m the side walls, while the 
holy of holies, like the Egyptian cella, was completely dark ^ 

I he sculptured panels of the interior were shown by Robertson 
Smith (hncy Bnt , 9th ed , art “ Temple ”) to reveal familiar 
Phoenician motives, although Babylonia is probably the 
ultimate home of the cherubim Excavations at Sinjirh in 
Northern Syria and at Megiddo have, further, solved the prob- 
lem of the three rows of hewn stones and a row of cedar 
beams which was the architectural feature of the walls of the 
various courts (i Kmgs vn 12) ^ The use of wooden beams 
alternately with courses of stone was a familiar expedient in 
early times The practice of building walls with recurring 
lebatements has also been illustrated by the recent excavations 

While the prototype of the temple itself is to be sought, as 
has been said, in Egypt, Babylonian mflucnce is clearly traceable 
m the symbolual “brazen sea,’* the apsu of contemporary 
Babylonian, and doubtless also Phoenician, temples The 
bronze lavers, finally, have been found to be dependent, both 
m their construction and m the motifs and execution of their 
reliefs, on the art of the Aegean From Crete and Cyprus 
they passed through Phoenician intermediaries to Syria and 
Palestine The temple of Solomon, in short, is a product of 
the best Syro-Phoenician art of the period, itself the product 
of ideas which had their source in other lands 

The Temple 0/ ZerMabel — In the year 586 bc the temple 
of Solomon was committed to the flames by order of Nebuchad- 
rezZiii (2 Kings xxv 8 , Jer hi 12 f ) Seventy years later its 
successor was finished and dedicated, the foundation having 
been laid in the second year of Darius Hystaspes (520) during 
the governorship of Zcrubbabel (Hag 11 18) There is every 
reason for assuming that the massive foundation courses of the 
earlier temple were still tn sttu, and available for the new build- 
ing ^ The latter’s inferiority, attested by Hag 11 3, was rather 
in respect of its decoration and equipment, as compared with 
the magnificence of the first temple, than as regards the size 

‘ This feature gives valuable support to the view presented above 
that Solomon's temple resembled its Egyptian contemporancs in an 
equally striking charactenstic, the decrease in height with the de- 
crease in illumination 

* This description possibly applies to dll the buildings (note 
verse ^), including the temple itself, and was so understood by 
the writer of Ezra vi 4 

* From Hag 1 8 Driver indeed infers that there would 

probably be almost sufficient stonework remaining [foi all pur- 
poses] from Solomon’s temple ” {Cent Bible tn loc ), 


of the buildmg The dimensions given m the royal decree 
(Ezra vi 3) — So cubits for height and the same for breadth — 
probably refer, as was pomted out in a previous section, to the 
extremes of height and breadth applicable to the porch and 
platform respectively In these and most other respects it 
may be supposed that Zerubbabel’s builders followed the Imes 
of Solomon’s temple It is probable, however, that the walls 
of the naos, including both the holy and the most holy place, 
were now raised to a uniform height, the separate back wall of 
the former having been abohshed and the naos covered by a 
smgle roof This seems a legitimate inference from the absence 
m the second and third temples of a supporting partition wall 
withm the naos Its place, as separating the two compartments, 
was taken by a magnificent curtain or “ veil,” which is men- 
tioned among the spoils carried of! by Antiochus Epiphanes 
(i Macc 1 22) ^ 

In the matter of the sacred furniture, the holy place con- 
tained from the first the tabic of shewbread, and one golden 

candlestick ” or lampstand in place of the ten which illumi- 
nated the hrkrd m the later da}s, at least, of the first temple 
(Jer 111 19) The golden altar of incense, wluch fell a prey 
with the rest of the furniture to Antiochus (i Macc 1 xxi f ) 
was probably mtroduced later than the time of Zeiubbabel, 
smee a Jewish author, wntmg in the 3rd century b c under 
the name of Hecataeus of Abdera, mentions only an altar 
and a candlestick both of gold,” and it is natural to identify 
the former with the gold-plated table of shewbread In one 
important respect the glory of the second house was less than 
that of the first The holy of holies was now an empty shrme, 
for no one had dared to construct a second ark 

The second temple also differed from the first m havmg 
two courts, an outer and an inner, as prescribed by Ezekid 
for his temple of the future Tlie outer court formed a square, 
each side of which was 500 cubits in length, also as prescribed 
by Ezekiel, with the sakhra rock m the centre (see Exp Ttmei, 
XX 182) Within the inner court stood the altar and the 
temple The former, as described by Hecataeus, was composed 
of while unhewn stones (cf E\od xx 25), “ having cac h side 
20 cubits long, and its height 10 cubits” (Josephus, Contra 
Apion» 1 § 198), dimensions which agree with those assigned 
by the chronicler to the earlier altar of bronze (2 Chron iv i)^ 

In 165 B c , three years after the spoliation of the temple and 
the dtsecratiou of its altar by Antiochus I\ , Judas Maccabaeus 
redcdicated the holy house made new sacred furniture and erected 
a new altar of burnt-offenng (i Macc iv 41 if ) But long befotc 
this date the temple had assumed a character which it retained 
to the end of the Jewish state It had become a fortress as i\ell 
as a place of public worship, and existing records tell of the repeated 
strcngthi ning of its defences ''At the time of Pompey's siege 
(63 B c ) it constituted an almost impregnable fastness, strengthened 
on its weakest or northern side by great to\\ers and a deep ditch 
{Ant , xiv 4 § 2) Twenty six years later the temple was again 
Ixjsieged by Ilerod, who, attacking like Pompey from the north, 
had to force tliroe hnes of defence — the city wall and the outer 
and inner temple,” te the \\alls of the outer and inner courts 
(W R bmith) 

The Temple of Herod — In the i8th year of his reign (20-19 b c ) 
Herod obtained the reluctant consent of his subjects to his 
ambitious scheme for rebuilding the temple and for enlarging 
and beautifying its courts The former was finished in eighteen 
months by a thousand priests tramed for this special purpose, 
the courts m eight years, but the complete reconstniction 
occupied more than eighty years, lasting almost till the final 
breach with Rome, which culminated in the destruction of the 
sacred edifice by the soldiers of Titus m A d 70 

* M Clermont-Ganneau has put forward the interesting conjec- 
ture that the veil presented by Antiochus to the temple of ZeuS 
at Olympia (Pausamas, V xu 4) was that taken from the temple 
at Jerusalem (see ” he Dteu satrape** &c , in the Joum astattqtde, 
1878) 

• The witness of the^ Pseudo-Hecataeus and of another Tcuish 
Hellenist, the Pseudo-Ansteas, regarding the second temple has 
recently been examined by G A Smith in his volumes on Jeru- 
salem (see esp index to vol 11 , artd cf Vincent, ” Jerusalem d*apr&i 
la lettre d’Anstde,” Rev» btbltque (1908), 520 ff (1909), SSS ff ) 
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(a) The Outer Court y its Gates and Colonnades outer 
court of Zerubbabers temple (500 x 500 cubits) was doubled in 
area according to Josephus {Bell Jud I xxi i) The extension 
was principally on the south, which involved enormous sub- 
structions on both sides of the hill, in order to secure the necessary 
level surface There can be little doubt that this part of the 
present Haram area with its containing walls is essentially the 
work of Herod The northern boundary of this great court, 
termed the mountain of the house ” in the Mishnah, and now 
generally known as “ the court of the Gentiles,** remained as 
before, and is represented by a line of scarped rock in>mediately 
to the north of the present inner platform of the Haram This 
line of scarp, when prolonged east and west for about 1000 ft 
in all, meets the east wall of the Haram a little to the north of 



Fig 3 — PUn of Herod’s Temple and Courts 


From the Dicttonary of the Bible (igog),i by kind pcrmiSbion 
ofT & T Clark 

the Golden Gate, at a point 390 yds (800 cubits) from the S E 
angle, and the west wall at the same distance from the S W 
angle - 

Ihe prmcipal entrance to the temple enclosure, and the 
only one on a level with it, was on its western side by a bridge 
or viaduct which spanned the T)TOpocon at the spot marked 
by Wilson’s arch It is first mentioned in connexion with the 
siege of Pompey in 63 b c , and according to the Mishnah it 
bore the name of the Gate of Kiponos (probably Coponius, the 
first procurator of Judea) Of the other three gates which 
Josephus assigns to this side {Ant XV xi 5), the two leading 

^ Which see for key to the several parts 

* Ihe area of the court of tla Gentiles,” including the walls, 
was thus 800 cubits m length from N to S , with an average widtli 
of circa 650 cubits of 176 in — the present south wall measures 
922 ft — * c circa 520,000 sq cubits as compared with the former 
area of 250 ocxi a remarkable confirmation of Josephus’ statement 
as to the doubling of the temple courts For the statements and 
measurements m this and the following sections difitrmg from 
those of previous writers reference may lx* made to the sfrirs of 
preliminary studies entitled “ Some Problems of Herod’s Temple " 
by the present writer, which appeared in The Fxposttory Times, 
vol XX (1908-1909) pp 24 ft 66 fi 181 ff 270 ff 


to “ the suburb necessarily lay further north , one is repre- 
sented by the old entrance now named Warren’s gate, the other 
has not been identified Josephus* third gate which led to the 
“ other ” or lower city was undoubtedly Barclay’s gate, and not, 
as is usually maintained, an entrance from Robinson’s arch 
In the south wall were two gates — the Huldah or ‘‘ mole 
gates of the Mishnah {Middoth, 1 3)— represented by the present 
“ double and “ triple gates Like the three last mentioned 
they had to be placed at the foot of the lofty retaining wall 
From either gate a double ramp, which passed under the royal 
porch, led into the court in the direction shown on the ac( om- 
panying plan The Mishnah also names the Shushan gate ” 
on the cast and the “ Tadi gate ** on the north 

Round the four sides of the great court ran a succession of 
magnificent porticoes in the style of contemporary Hellenistic 
architecture ( int XV \i 5) Those on the E , N and W sides 
had each three rows of columns forming a double walk or aisle , 
the eastern colonnade bore the old name of “Solomon^s Porch’’ 
(John X 23 , Acts 111 ii) The southern portico was still 
more imposing and magnificent 

It had three aisles formed by four rows of monolithic maible 
coliiiiiiis of the Corinthian order,® the first row eng iged in tlu 
south wall of the court The two side aisles were 30 ft 111 width 
the central aisle half as wide again (45 ft ) , tlie height of the 
former may be estimated at circa 60 ft , that of the latter at hxi ft 
{Txp limes, x\ 68 f ) ihe roofs were formed of deeply colltrtd 
cedar beam's that of the centre aisle being supported on pillais 
partly engaged in an ornamental stone balustrade Ihe “royal 
poreh *’ as it was ttrmf d worthily represents the high-wattr mark 
of Herod’s architectural achievements m connexion with the recon- 
struction of the temple 

{b) The Inner Courts and Gates — ^To the outer court Jew and 
Gentile, under certain conditions, had alike access The 
sanctuary proper, from which the Gentile was rigidly excluded, 
began when one reached the series of walls, courts and buildings 
which rose on successive terraces in the northern half of the 
great enclosure Its limits were distinguished by an artistic 
stone balustrade, named the smg, whu h bore at intervals notices 
in the Greek tongue warning all Gentiles against advancing 
further on pain of death Jleyond the smg a narrow stone 
terrace, approached by flights of steps, was carried round all 
sides of me sanctuary save the west (see Bell J > id V 1 5 [§ 38]), 
and extended to tlie foot of the lofty fortified walls of the temple 
enclosure (sec X Y Z on plan, fig 3) 

The walls, over 35 ft in height (25 cubits), were pierced by 
nine gateways, marked IIi to H9 on the accompanying plan, 
of which four were m the north and south walls respectively, 
and one in the east wall These nine gates opened into massive 
two-storeyed towers, each 30 cubits deep {Bell Jud V v 3) 
Eight were ** covered over with gold and silver, as were also 
the jambs and lintels ” (ibid ), while the ninth, the principal 
entrance to the sanctuary, in the east wall (II 5) was c omposed 
entirely of Corinthian brass, the gift of a certain Nicanor Hence 
It was variously named “ the Corinthian gate,” the gate of 
Nicanor ” and “ the beautiful gate ” (Acts 111 2, 10) 

Entering the sacrosanct area by this gate one found oneself 
in a colonnaded court, known as the court of the women (A) 
since women as well as men were admitted to this court, 
which indeed was the regular place of assembly for public 
worship The four corners of the women’s court were occupied 
by large chambers for various ceremonial purposes, while be- 
tween these and the gate-houses were smaller chambers, one 
set being known as '‘the treasury” (Mark xii 42) Ihe 
western side Wiis bounded by a high wall, beyond which, on a 
higher level, lay the inner or priests’ court The entrance to 
the latter was by an enormous gateway, 50 cubits by 40, 
through which an uninterrupted view was obtained of the 
altar and of the temple beyond it To this “upper gate” 

® One such gigantic monolith was discovered a few years ago 
in a disused quarry (sec Exp Times, xx 69) 

• For this triple identification see Schurer’s essay, Zetts f 
neutest Wiss (1906) 51-58 Berto, Rev des Hudes paves, hx 
(1910) 30 f aho 1 xp Times, -xx. 270 f 
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(Hio) a flight of fifteen semicircular steps led up from the court 
of the women 

On d level with the entrance and running round three sides 
of the inner court (so Josephus) was a narrow strip (B), about 
18 ft broad, called the “ court of the men of Israel ” The rest of 
the oblong area, however, was reserved for the priests and such 
of the laity as might require admission for the offering of their 
sacrifices As in the lower court, the spaces between the gates 
were occupied by chambers, as to the purpose of which details 
are given m the Mishnah 

With regard to the more precise location of these temple 
courts, the present writer in the senes of essays above referred 
to (see esp Exp Times ^ xx 181 ff ),^ has endeavoured to prove 
that the ivhole fortress-sanctuary within the great walls stood on 
what IS noiv the inner platform of the Haram, the present extended 
area of which is indicated by the double dotted line on the plan 

According to the Mishnah {Middoth^ 11 s f>) the upper and lower 
courts together formed a rectangle measuring 322 cubits from west 
to cast by 135 cubits from north to south the upper court 187 by 
135. the lower 133 by 135 But, on the one hand, no account 
IS taken of the gate-towers and priests* chambers which lined tht. 
courts, and on the other, the frequent recurrence of the number 
n and Its multiples in the di tails which mike up tlu above totals 
awakens suspicion as to their accuracy Ihe measurements of the 
accompanying plan are based on a critical comparison of the data 
of the Mishnah and those of Josephus with the relation of the whole 
to tiic altar on the sakhra (see next section) The total area 
covered by the sanctuai y including the terrace or entered 

as 311; cubits (462 ft ) across the rock from west to east and 2';o 
cubits ( ^0/ ft ) from north to south (for the detailed measiirements 
sec Exp Times, xx 181 ff, 271 ff) Ihe upper court shows an 
area of 170 cubits by 160 the lower court has a free space between 
the colonnades of 135 cubits (the Mishnah figure) by an average 
width of I 10 cubits 

(c) The Altar of Burnt-offering — Herod’s great altar (D on 
the plan) was formed of unhewn stones, like that whu h preceded 
it Its size, however, was increased till it formed a square, 
each side of which measured 32 cubits or 47 ft at the base thus 
occupying almost the whole of the exposal surface of the 
sakhra The sides of the square decreased upwards by three 
stages until the altar-hearth was onlv 24 cubits square The 
priests went up by an inclined approach on the south side 
(cf F\od XX 26) lo the north was the plate where tht 
sacrificial victims were slaughtered and prepared for the altar 
(cf Levit in) It was provided with rings, pillars, hooks 
and tables A Uver (O on the plan) for the priests’ ablutions 
stood on the west of the altar ramp 

(d) The Temple Building — A few yards to the west of the 
altar rose the temple itself, a glittering mass of white marble 
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Fie. 4 — Diagrammatic Section of Herod’s Temple and Porch 

and gold Twelve steps, corresponding to the height (12 half- 
cubits) of the platform, led up to the entrance to the porch In 
the disposition of its parts Herod’s temple was in all essential 

* A summary of the results is given in the article “ Temple ” in 
Hastings’ DiU of the Bible (1909) 


respects a replica of its two predecessors But there were 
differences m details Thus the porch was increased in width 
and height until its front elevation measured, according to 
our authorities, Josephus and the Mishnah, 100 cubits by 100 
This, however, probably includes the platform, as the principles 
of proportion in relation to the other dimensions suggest 96 
cubits by 96 (over 140 ft ) as the actual measurements In 
shape the porch may be supposed to have retained its original 
likeness to an Egyptian pylon, as suggested in the accompanying 
diagram (fig 4) 

The holy place (L) retained its former area (40x20 cubits), 
but was raised m height to 40 cubits A magnificent double 
curtain, embroidered in colours, screened off the most holy place, 
which remained a perfect cube of 20 cubits each way By intro- 
ducing a passage way giving access to the sidc-chambers and 
requiring an extra outer wall Herod increased the width of the 
temple building to at least 60 cubits (70 according to the Mishnah) 

The problem of the hciglit of the naos remains almost as per- 
plexing as before Josephus, it is true agrees with the Mishnah 
{Middoth IV 6) in giving it a height of 100 cubits It may be that 
Herod ' if he was forbidden to extend the House, would at least 
make it soar • ” (G A Smith) But the details given by the 
Jewish doctors do not inspire confidenee, for, as Fergusson long 
ago perceived “ one storey is merely an ill-understood duplication 
01 the other ’ A more modest height of ()0 cubits (8X ft ) equal 
to the extreme width, gives at least an element of proportion to the 
edifice which is altogether wanting in the tradition 11 figures (compare 
the accompanying cross section fig 4) 

The open entrance to the porch now measured 40 cubits by 
20 equal to the section of the holy place The great tloor of 
the house ” 20 cubits high and 10 wide was covered with gold 
m front was suspended a richly embroidered Babylonian veil 
while above the lintel was fixed a huge golden vine 

{e) The Temple Furniture — ^This remained as before In 
the holy place in front of the hol> of holies, still a dark and 
empty shrine, stood the altar of incense, against the south wall 
the seven-branched golden lampstand, and opposite to it the 
table of shewbread Ihe two latter, as ever> one knows, 
were earned to Rome by Titus, and representations of them 
may still be seen among the sculptures adorning the arch which 
bears his name 

When one considers the extraordinary height and strength 
of the outer walls of the temple area, parts of which excite 
the wonder of every visitor to the holy city, the wealth of 
art lavished upon the wide-extended cloisters, the imposing 
character of the temple fayade, and the impression produced 
by the marble-paved terraces and courts rising in succession, 
each above and within the other, one is not surprised that the 
temple of Herod was reckoned among the architectural wonders 
of the ancient world There is for once no exaggeration in 
the words of Josephus when he records that from a distance 
the whole resembled a snow-covered mountain, and that the 
light reflected from the gilded porch dazzled the spectator like 
“ the sun’s own ra>s ” {Bell Jud V v 6) 

Literature — In .wklition to the immary sources the Bible 
Josephus, and the Mishnah treatise Mtddoth (cd Surenhusius with 
commentanes) the commentaries and notes on Kings by Benzinger, 
Kittel Static Burney and bkmner the articles on the temples in 
the recent Bible Dictionaries and the “ Archaeologies ” of Benzinger 
md Nowack, the following should be consulted De Vogu6 Le 
Temple de firusalem (1864), Jas Fergusson, The Temples of the 
Jews (1878) Perrot et ( hipicz, Le Temple de Jerusalem (1889) 

C bchick, the Stiftshutte, dir Tempel, Ac (1896) , W Shaw Calde- 
cott Solomon's Temple (ic)o6) and The Second Temple &c (tqo 8) 
R Kittel, lemptl*' and ' Tempelgerate " in Herzog Hauck 
Realencyklopadti 3rd ed (1907) vol xix , G A Smith Jeru- 
salem 2 vols (1908 see index to each vol ) , also W K Smith's 
art “ Temple " in Ency Brit gth ed For Herod’s temple more 
especially see Maimonides' treatise Beth Ha bekhtra (the chosen 
house) trans in Quart Statement of Pal Explor Fund (188 q) , 
and the recent studies by Watson, tbxd (i8q 6 and 1910) Water 
house m Sanday’s Sacred Sites of the GospeB (IQ03), A R S 
Kennedy '* Some Problems of Herod’s Temple ” Expository Times 
vol XX (1908-IQ0Q), G Dalman “Derzweite 1 em pel zu Jerusalem, ” 
in the Paldstinajahrbuch (1909) P Berto “ Le Temple de Jeru- 
salem ” Riv des itudes ixiivcs lix -K (| in -July 1910) and the 
articles in the Jewish Encyclopaedia bor the study of the site 
the works of the English survevors (see Jerusalem) including 
Sir ( Wilson’s large-scale map of the Haram are indispensable 
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Egyptian Temples — In the architectural sense the earliest 
temples in Eg\pt probably consisted onl) of a small cella, or 
sanctuary, with a portico, such as are represented m the models 
of soul-houses found m 1907 by Flinders Petrie at Rifeh, in 
front of these various additions were made, so that eventually 
the temple assumed far greater importance than was at first 
contemplated This custom is at variance with that which 
takes place m the development of other architectural styles, 
where the older buildings are constantly taken 
down and rebuilt in accordance with the in- 
creased knowledge acquired in construction and 
design It follows from this that although the 
Fg\ ptian temples vary m their dimensions and 
extent, as a rule they present the same dis- 
position of plan The principal exceptions to 
this rule are the sepulchral temples, such as 
those of Deir cl Bahri, and the more ancient 
example adjoining it, discovered m 1906, in 
which there arc no enclosed halls of colunms 
or sanctuary , and the Mainmeisi temples 
(fig 5), which in plan resemble the Greek 
penstylar temples and might have been sug- 
gested by them, had not the example at 
Elephantine (destro>ed in 1822) been of much earlier date, 
having been built by Amenophis III (1414-1379) 

1 lie earliest example of which remains have been found is the 
temple built by Ctphien 111 front of his pyramid at Memphis «ind 
this consisted only of a sanctuary of small size without any archi- 
tectuial pretensions The next m date would be the sepulchral 
teniple binlt by Mentiihotcp (2832-2706) adjoining Deir el Bahri 
at riiebcs , then follows the sanetuary of Karuak built bv Senwosri 
(l^sertcsen) I (2758-2714), which formed the nucleus of that 
imimnst. temple, which covered an area of 400000 sq ft This 
temple may be taken as an extreme t^pc of the accumulation 
which IS found in nearh all the Egyptian temples owing to the 
additions made to tlu. original structure bj sueecssivc inonarehs, 
instead of rebuilding as w \s the gener il custom in all other styles 
To a certain extent the s unc eoiisiivitive piincipk seems to have 
governed the dt sign of all other tempk s and even the temple at 
Ldfu which was set out on a plan conceived from the fust, has 
the appearance of having been added to at various periods, the 
fronts of the inner halls showing inside those built in front It is 
not onl> in the plan that the close resemblance of one building 
to another is shown , the aichittctural design is repeated in the 
earliest and latest temples , the raking sides of the pylons and 
walls with the torus-moulding of the quoins and the cavetto comicc 
are identical, so that it is onlv by the inscriptions that one is able 
to ascribe thr* buildings to the kings of the i8th or following dynasties 
and distinguish them from those elected by the Ptolemies or even 
under Roman rule I he only differences are those exhibited in 
the great halls of columns which in the earlier temples were built 
in between the pylons and side walls, receiving their light through 
clerestory windows as at Ixarnak (fig 6), the other temples m 
its vicinity and the Ramesseum whereas m the later temples 



Fic 5 — Plan 
of Mammeisi 
Temple, Philae 



on one side of the walls a screen was built between the columns 
over which the interior was lighteil The second change was that 
made in the capitals of the columns which are of wonderful diver- 
sity of design, even in the same hall including every variety of 
nver plant m addition to the papvnis and lotus flowers in the 
later temples also the columns are more slender in their proper 
tions and not set so closely one to the other 

Although generally the temples are built symmetrically on a 


central axis with walls at right angles to one another there 
some special exceptions , thus the axial line of the great entr 
court of the temple at Luxor is at an angle of alxiut 15® with 
of the temple in its rear, and in the island of Philae no two buik 
are on the same axis or arc parallel to or at right angles to 
another, thus conforming to the irregular site on which they 
built 

Assyrian — Tht temple m Chaldaea or Assyria (known 
ziggurat) was of an entirely dilTcrcnt class, and took the fori 
a many-storeyed structure, of which the typical example is 
Birs Nimrud Ihis originally consisted of six storeys, < 
one set behind the other, so as to admit of a terrace round e 
the upper storey being crowned by a shrine ^ 

Access to the several storeys was obtained by flights of s 
cither lying parallel with the front or in one continuous flig] 
centre of same, or again as at Khorsabad by a ramp winding n 
the tower , the architectural design consisted of sunk pane] 
the various storeys with battlement parapets, and, like the 
Nimrud, the several storeys were tlcdicated to the seven pla 
the walls being enriched with the colours sacred to each 

Greek and Roman — In Greece the earliest example of a tei 
IS that of the Heracum at Olympia, ascribed by Dr Dorj 
to the loth century bc, I he Heraeum (fig 7) consiste 
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Fir 7 — ^The Heraeum 




From Curtius and Adlers Olympia, by permission of Bchrcnd & Cc 



a central naos or sanctuary with pronaos in front and 
thodomus m the rear, the whole enclosed by a peristyle, 
presentmg the characteristics of the fully developed tci 
of the 5th century As, however, the description of the se 
types would be rendered clearer if they were taken from 
simplest plan to the more elaborate, adoptmg to a cei 
extent the definitions given by Vitruvius, they ar( 
follows — 
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Distyle-tn-anttSy a cella or naos preceded by a portico of two 
columns placed between the prolongation of the cella wall Fig 8 
The Temple of Themis Rhamnus 



4 mphidistyle’tn~antts, similar to the foregoing 
but with a second portico m the rear Fig 9 
Ihe iemple of Diana Propyloea, Eleusis 

Tetrastyle prostyle with i portico of four 
columns m front Fig 10 The iemple B belinus, 
Sicily 

Titrastyle amphxprostyle, with an additional 
portico of four columns in the rear Fig 1 1 The 
lemplc of Nike Aptcros, Athens 

Hexastyh ptnpieral six columns in front 
and rear iiid a peristyle round the cella form- 
ing a coveied passage round 
Fig 12 The Temple of Theseus, 

Athc ns 

0 (to<ityle peripteral, eight col 
umiis 111 front and rear and \ peristyle round 
Fig II 1 ht Pirthcnon Athens 

Octostvle dipteral eight columns in front and 
re ir ind a double low in the peiistvle Fig 14 
The Iemple of Jupiter Olympius Athens 

OctostyU pseudo -dip krai, similar to the last 
e vrept tint tlK inntr row of columns is omitted, 
thus giving a pissagc round of twice the ordmiry 
■vMdth Fig 15 ihe Temiile of Apollo (Srmn 
tliLus) iroad 

Dicastyk dipteral, ten columns in front and 
nai md a doubU row in the peristyle Fig 16 ihe Temple 
of \pollo Didymaeus at Uranehidae, near Mil- 
etus 

lo these then are a few exceptions — 

ITipia^iyfL pstudo-ptripUral seven columns in 
fiont and real with walls built in betwet n the 
outci lange of columns, so that they wore only 
semi-d< tached, as in the temple ot Jupiter Olympius 
at (riigcnti 

/ nmastyh. pcripkral, nine columns in front and 
ri ir and a peristyh round as in the so-called 
Basilica at Paestum Ut circulai tenijiles there 
were two vanities — 

Monopteral a series of columns built in i circle 
but without any cella in the centre and 

PtripUral, with a circular cella in the centie 
1 ig 17 The PhihpjKion, Olympia 
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Fig II 



The above definitions apply to Greek temples, whether of 
ihe Doric, Ionic or Corinthian orders Ihe Romans m some 
of their temples adopted the same disposition, but with this 
important difference, that, instead of the temple resting on a 


stylobate of three steps, it was raised on a podium with a flight 
of steps in front In some of their temples, requiring a larger 
cella wherein to store their works of art, it 
occupied m the rear the full width of the 
portico in front, they retained, however, the 
semblance of the peristyle, the columns of 
which became semi-at tached to the cella 
wall If the portico had four columns, the 
temple was known as tetrastyle pseudo- 
pen pier al, of which the so-called temple of 
Fortuna Virilis at Rome is an example, 
and if six columns, hexastyle pseudo-penpteral, as m the 
Mdison Carree at Nimes 
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111 front of tlu n los or cella of the Greek temple there was alwa\h 
a pronaos viz i vestibule with two or more columns tn anhs and 
in the rear a bimilar leature known as the opistho<lornu 9 or tre i‘-ury , 
in cl fi w cases as in the Parthenon this formed a separate ch iniber 
which was cuteied through i similar vestibule to that in front of 
the naos this same vestibule in the absence of the separate 
chimber was sometimes enclosed with bronze grilles and used as 
the opisthorloniiis the Latin term posheutn is 
fiecpiently given to this rear vestibule for which 
the (jeimans and Americans have adopted the 
term ipmans vvhtn speaking of Greek tenipU', 

In Romm temples the posticuin is rarely found 
the portico on the otJur limd was increased m 
imjiortaiice being frequently the tic])th of three 
liavs or eoliinmiations In most of the early 
(creek temples the cellas were comparatively 
narrow owing to the difficult) of roohng them 
ovir IS the Cireeks do not seem to have been 
LCiiuamted with the ])nnciple of the trussed 
lx am When tlu rt fort more than the usu il 
width was re(]uirid it b^^cune necessary to 
introduce columns on each side within the cella 
to carry the ceiling and roof the earliest example 
of which existed in the Heraeum at ORiiipia 
Ihtre are two other temples in whicli some of 
these intern il columns still exist as in the 
temples at \cgma and IHestum \t Vegina there 
were live columns on < ach side cirrvmg an arehi- 
t rave with five smiller columns su])er|)Osed m 
the temple of Neptune at Pat stum tlierc were seven on each side , 
iiid in the Parthenon nmt columns ami a squirt pier at tlu end 
with three columns m t!ie rear thus constituting an aisle on tlint 
Sides round which ]mvileged visitors like Pausanias were allowed 
to pass there being bronze rails between the columns In the 
tcnqde of Zeus at 01 vm])U traces of the barntrs have been found 
as iKo of an u]>]k i g dler> access lo winch was given by a woodtn 
staircase ihe (juestion of the lighting of these temples has ncvei 
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Fig 19 — ^Temple of Aphaea at Acgina West Front 


been definitely settled it is probable that as a riik the only direct 
light received was that tlirough the open doorwa\ (set Hypaethros), 
In the earliest temples those of the Ikrieum at Olympia, of 
Apollo at Thermon and the archaic temple at Argos the columns 
of the penstyle were in wootl and earned a wooden architrave , 
in the Heraeum the wooden columns were replaced by columns in 
stone when they showed signs of deterioration , the earliest stone 
columns which were introduced date from the 6th century and 
Pausanias in the 2nd century siw one wood column still tn ntu 
in the opisthodomus From about the middle of the 7th century 
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the columns were always in stone, and were generally built in 
several courses with drums or frusta, there being very few instances 
of monolith columns in Greek temples , the Romans, on the other 
hand in their princiiial columns considered the monolith to be 
more monumental and not only employed the finest Greek marbles 
to that entl, but used granite and porphyry 

The fivounte tv pc of Greek temple was that known as hexa- 
style peripteral of which the temple of \phatd at Aegina, of the 
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Doric order, is one of the best preserved evam])lLs on account 
of the width of its naos it was necessary to provide columns inside 
it to carry tht e* ding and the roof so that it rej^resents the fully 
developeil type of a Greek temfile The plan of the temple is 
shown in fig i8 , the elevation is given in fig 19 representing 
the west front, the columns of which rest on a stylobate of three 
steps and cirry the entablature and pediment Pig 20 shows 
the three first columns of the flank elevation, the entablature 
earned by them, and the tiled roof with antefixa and crested ndgt 



Fig 21 gives the section through the stvlobate peristyle and 
pronaos, and half of the naos, showing the superposed columns, 
ceding and roof all bastd on the conjectural restoration by 
Cockerell The temple of Aegina is supposed to have been erected 
about ^oo B c , the magnificent sculpture with which it is enrichccl 
being added c 480 b c ihc temple was built of a fine calcareous 
stone from quarries close by, which was coated over with a thin 
layer of stucco of lime and marble dust , this enabled the masons 
to give finer profiles to the mouldings, and afforded a field for 
colour of which the restoration is sho^^n in ( ockerell's Temple 
of Af(;tna from which the illustrations are taken , the cymatium 
and the tiles covering the roof were in Parian marble 

The Greek lempleswere always enclosed in a temenos, in which 


were other shnnes, altars and treasuries , in Athens the temenos 
was the Acropolis, on which the temples were built , at Delphi 
it was m a valley on inclined ground , and in Girgenti the temples 
were raised on the ridge of a hill , in all these cases the Greeks 
accepted the inequalities of the site and adding art to nature 
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united their work with that of t]ie C re itor so that it seemed to 
foim part of the s ime design Some of the sites of the temples 
s^h as those at Olympia, Epidaurus and Delos, were practically 
level but even in those the tcnqdcs and other structures were 
arranged m groups thus prochicing a much more picturesque ellect 
than in those of the Romans, which, when enclosed, were always 



planned on axial lines and raised on artificial platforms or terraces, 
as at Baalbek, Palmyra and Aizani, with peristyles round the 
raised court The best-preserved Roman temple is that known as 
the Maison Carrde at Nimes in the south of France, a hexastyle 
pscudo-penpteral temple of which the elevation is given in fig 22 
and the plan m fig 23 It was of the Corinthian order and 
instead of a stylobate of three steps was raised on a podium 1 1 ft 
high with a flight of steps m front For further descriptions of 
both the Greek and Roman temples see Architecture 
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TEMPLE BAR— TENBY 


TEMPLE BAR, an historic site in London, England In more 
than one of the mam roads converging upon the city of London 
a bar or chain marked the extra-mural jurisdiction of the 
Corporation Temple Bar stood at the junction of the present 
Strand and Fleet Street, over against the Law Courts A bar 
IS first mentioned here in 1301, but the name is most familiar 
in Its application to the gateway designed by Sir Christopher 
Wren, which replaced an older structure on this spot in 1672 
This was removed in 1878, and set up in 1888 at the entrance 
to Iheobalds Park near Cheshunt, Hertfordshire A pedestal 
surmounted by a dragon or “ griffin ’’ marks the old site 
When the sovereign is about to enter the city in state, whether 
by Temple Bar or elsewhere, the Lord Mayor, in accordance 
with ancient custom, presents the sword of the city to him, and 
he at once returns it Formerly the bar or gate was closed 
against the sovereign until this ceremony was carried out 
TEMRYUK, a seaport of Russia, in northern Caucasia, and 
in the government of Kuban, on the Sea of Azov, 81 m W N W 
of Ekaterinodar Pop (1807) 14 ^ 47 ^ ^ Turkish 

fortress, Abas, till 1774 The place is now a growing seaport 
for the export of gram, and has many flour-mills 
TENANT (from lat tenere, to hold), one who holds real 
property by some form of title from a landlord For the forms 
of tenancy, &c , see Landlord and J enant 
TENANT-RIGHT, in law, a term expressing the right which 
a tenant has, cither by custom or by law, against his landlord 
for ( ompens ilion for improvements at the determination of his 
tenancy In England it is governed for the most part by the 
Agricultural Holdings Acts and the Allotments and Small 
Holdings Acts (see Landlord and I enant) In Ireland, 
tenant-right was a custom prevailing particularly in Ulster, 
by which the tenant acquired a right not to have his rent raised 
arbitrarily at the expiration of his term This resulted m 
Ulster in considerable fixity of tenure and, in lase of a desire 
on th( pari of the tenant to sell his farm, made the tenant-right 
of considerable capital value, amounting often to many years^ 
rent 

TENASSERIM, i division of T>ower Burma, bordering on 
Siam Area, 36,076 sq m Pop (1901) 1^159,558, mcludmg 
38,269 Christians, the great majorit\ of whom arc Karens 
Ihe headquarters of the commissioner arc at Moulmcm It is 
divided into six districts loungoc;, Salween, Thatun, Amherst, 
'lavoy and Mcrgui It formed the tract south of Pegu con- 
quered trom Burma m 182O, which was for many years known 
as the Tenassenm province The sejuthern extremity of the 
divisum approaches the insular region of Alalavsia, and it is 
fringed along ilb entire western coast b) a number of islands, 
forming in the north the Moscos and in the south the Altrgui 
Archipcl igo Ihe eastern frontier is formed by a mountain 
range 3000 ft high, which acts as a water-parting between the 
Tenassenm and the Siamese river systems 
TEN BRINK, BERNHARD EGIDIUS KONRAD (1841-1892), 
German philologist, of Dutch origin, was bom at Amsterdam on 
the T 2 th of January 1841, but was sent to school at Dusseldorf, 
and afterwards studied at Munster, and later under Diez and 
Delius at Bonn In 1866 he began to lecture at the Munster 
Academy on the philology of the English and Romance languages 
In 1870 he became professor of modern languages at Marburg, 
and after the reconstitution of Strassburg University wis ap- 
pointed professor of English there m 1873 In 1874 he began 
to edit, in conjunction with W Scherer, E Martin and E 
Schmidt, Quellen und Forschungen zur Sprache und Kulfur- 
geschtchie der germamschen Volker He devoted himself for many 
years to the study of Chaucer In 1877 published Chaucer 
Studten zur Geschichte seiner Entwickelung und zur Chronologic 
seiner Schrtften , m 1884, Chaucers Sprache und Verskunst He 
also published critical editions of the Prologue and the Com- 
pleynte to Pile Ten Brink’s work in this direction stimulated 
a revival of Chaucer study m the United Kingdom as well as 
in Germany, and to him was indirectly due the foundation of 
the English Chaucer Society His Bemvulf-Untersuchungen 
(1888) proved a hardly less valuable contribution to the study 
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of Early English literature His best known work is his 
Geschichte der englischen Liter atur (1889-93), (English by H 
Kennedy m Bohn’s Standard Library), which was unfortunately 
never completed, and broke off just before the Elizabethan 
period It was his intense admiration of Shakespeare that first 
attracted him to the study of English, and five lectures on 
Shakespeare delivered at Frankfort were published after his 
death (1893) len Brmk died at Strassburg on the 29th of 
January 1892 He was a great teacher as well as an accurate 
and brilliant writer, and from many countries students flocked 
to his lecture-room 

TENBURY, a market town in the Bewdley parliamentary 
division of Worcestershire, England, on the Kidderminster- 
Wooferton branch of the Great Western railway, 153 m W N W 
of London Pop (rgoi) 2080 It is pleasantly situated on the 
right bank of the Tcme, here the boundary with Shropshire 
The town has a spa, whose waters are efficacious in rheumatic 
aflfections and diseases of the skin Ihc church of St Mar) the 
Virgin has Norman remains in the tower and chancel llie 
district produces hops and fruit, and there is trade in cider 
The lemc abounds m trout and grayling, and Tenbury is m 
favour with anglers At Old Wood, 2 m S W of Tenbury, 
are St Mk haeTs church and college (1838), founded and partially 
endowed b) the Rev Sir Frederick Gore Ouseley, in which the 
ordinary preparatory education of boys is combined with a 
school for chonsters and instniction m ecclesiastical music 

TENBY, a market town, seaside resort, a municipal and 
contributory pari lamcn tar) borough of Pembrokeshire, Wales, 
finel) situated on a long nairow promontory of limestone rock 
washed on three sides by the sea on the west shore of Carmarthen 
Bay Pop (1901) 4400 Tenby is a station on the Whitland- 
Pembroke Dock branch of the South Wales s>stcm of the Great 
Western railway Its chief attractions as a watering-place are 
its picturesque appearance and surroundings, its extensive 
antiquarian remains, its mild climate and its two excellent 
beaches known as the North and South Sands The ancient 
town walls survive almost intact on the north and west sides, 
and retain the fine St George’s gateway, locall) called the “ Five 
Arches” these walls, which were largely rebuilt by Jasper 
ludor, carl of Pembroke, dunng the Wars of the Roses, were 
again repaired under Flizabeth during the alarm of the Spanish 
invasion, as is shown bv a contemporary tablet bearing the 
queen’s cipher and the date 1588 Ihe inconsiderable ruins 
of the castle, presenting a portion of the keep and outer walls, 
occupy a rocky peninsula to the S E of the town known as 
the Castle Hill, which also contains the Welsh national monu- 
ment to Albert, prince consort, an immense statue and pedestal 
of white marble erected m 1865 Upon the Castle Hill is a small 
museum, containing some antiquities and good collections of 
the local flora and marine fauna, for which last Tenby has long 
been celebrated Opposite the Castle Hill, about 100 )ds 
distant, but onlv ac( essible to foot passengers at low tide, is 
St Catherine’s Rock, with a fort constructed m 1865 Pacing 
the Esplanade and South Sands, about 2^ m from the shore, 
stretches Caldy Island, i m in length and ^rd m m breadth, 
with a population of seventy persons and containing a ruined 
priory, which was a subsidiary house to St DogmelTs Abbe) 
To the west, between Caldy Island and Giltar Point on the 
mainland, lies St Margaret’s Rock The parish church of 
St Alary, situated at the northern end of Tudor Square, the 
principal open space in the town, is one of the largest churches 
in South Wales, and exhibits all varieties of architecture from 
the 12th to the i6th centuries Its massive tower, crowned 
with a spire, is 132 ft high, and forms a prominent object m 
all views of the town The handsome interior is remarkably 
rich in early tombs and monuments, the most important of 
them being the elaborate altar-tomb of John and Thomas 
White {c 1482), members of an opulent family of merchants 
long seated m lenby In the adjoining churchyard are some 
remains of the Carmelite friar)^ founded by John de Sw)Tiemore 
in 1399 The harbour on the northern beach is protected bv 
an ancienr stone pier, and in 1893 an iron pier was erected below 
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the Castle Hill for the convenience of the steamboats which ply 
between the town and Bristol, Ilfracombe, &c. The trade of 
'Icnby is inconsiderable, but the fisheries, for which the place 
was noted at an early period and which gave it its Welsh name 
of Dinbych y Bysgod, are of great value. 

The name of fenby is undoubtedly a corrupted form of 
Daneby, recalling the Scandinavian origin of the place. The 
real importance of Tenby dates from the 12th century, when 
walls, castle and church were erected for the convenience of the 
Flemish colonists, who were then being planted in Dyfed. On 
more than one occasion the newly-founded town was captured, 
sacked and destroyed by marauding bands of Welshmen, 
notably in 1152 ; but on each occasion the place was rebuilt 
and refortified by the earls-palatine of Pembroke, who greatly 
favoured this important settlement. The first earl of Pembroke 
to grant a charter of incorporation was William de Valence, 
Qth earl {temp. Henry 111 .), and these privileges were extended 
by his successor, Earl Aylmer. Henry IV., by a charter ob- 
tained in 1402, vested the government of the town in a mayor 
and two bailiffs to be elected annually. Elizabeth in 1580 
confirmed all previous charters and incorporatc'd the freeholders 
under the designation of “ the mayor, bailiffs and burges.ses of 
the borough of Tenby.” During the 15th century and under 
the 'I'udors the town grew extremely prosperous, and contained 
many wealthy mercantile families, of which that of White offers 
the most striking example. A member of tliis house, Thomas 
White, whilst mayor of 'Tenby, did signal service to the Lan- 
Ciistrian cause in 1471 by harbouring Jasper Tudor, carl of 
Pembroke, and his nephew Henry Tudor, earl of Richmond 
(afterwards King Henry VIL), prior to their escape to France, 
John Leland {<:. 1540) described Tenby as l)eing “ very wealthy 
by merchandise,” and noted its stone pier and well-built walls. 
I'he town suffered severely during the Ci\ il Wars, undergoing 
two sieges, firstly in 1644 when the parliamentarian. Colonel 
Laugharne, took the place by storm, and secondly in 1648 when 
it capitulated to Colonel Horton. After the Restoration the 
importance and wealth of Tenlyy showed a constant tendency 
to decline, but towards the dose of the i8th century it rose into 
great popularity as a watering-place, and it has since maintained 
its reputation as the most picturesque seaside resort of .South 
Wales. Since 1536 Tenby has been a contributory borough 
to the Pembroke (now Pembroke and Haverfordwest) parlia- 
mentary district. 

TENCH {Tinea indgaris), a small fish of the Cyfirinid family, 
which is one of the commonest and most widely spread fresh- 
water fishes of Europe. It is generally distributed in all suitable 
localities throughout England, but is limited to a few lakes and 
ponds in the south of Scotland and in Ireland. As the tench 
IS of comparatively uncommon occurrence in unenclosed waters, 
its place among the indigenous fishes of Great Britain has been 
denied, and it lias been supposed to have been introduced 



from the Continent ; a view which, however, is not supported 
by any evidence, and is practically disposed of by the fact that 
fossil remains of the fish are found in the Pleistocene deposits 
of Great Britain. In central Europe it thriv(;s best in enclosed, 
preserved waters, with a clayey or muddy bottom and wdth an 
abundant vegetation ; it avoids clear waters with stony ground, 
»and is altogether absent from rapid streams. 'The tench is 
distinguished by its very small scales, which are deeply imbedded 
in a thick skin, whose surface is as slippery as that of an cel. 
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All the fins have a rounded outline ; the short dorsal fin is 
without a .spine, but the males possess a very thick and flattened 
outer ray in the ventral fins. The mouth is rather narrow and 
provided at each corner with a very small barbel. Tench if 
kept in suitable waters are extremely prolific, and as they grow 
within a few years to a weight of 3 or 4 lb, and are then fit for 
the tal)le, they may be profitably introduced into ponds which 
are already stocked with other fishes, such as carp and pike. They 
live on small animals or soft vegetable substances, which they 
root up from the bottom. The albino variety especially, which 
is known as the “ golden tench,” can be recommended for orna- 
mental waters, as its bright orange colours render it visible for 
some distance below the surface of the water. 'This variety, 
which seems to have been originally bred in Silesia, is not less 
well-flavoured than the normally coloured tench, and grows to 
the same size, viz., to 6 and even 8 lb. 

The tench is really an excellent fish for the table, if kept in 
cool, clear water for a few days, as it is the custom to do in 
Germany, in order to rid it of the muddy flavour imparted to it 
by its favourite abodt*. 

TENCIN, CLAUDINE ALEXANDRINE GUERIN DE (i68i- 

1749), French courtesan and author, was bom at Grenoble. 
Her father, Antoine Guerin, sicur de Tcncin, was president of 
the parlcment of Grenoble. Claudine was brought up at a 
convent near Grenoble and, at the wish of her parents, took the 
veil, but broke her vows and succeeded, in 1714, in gaining 
formal permission from the pope for her secularization. .She 
joined her sister Mme. de Ferriol in Paris, where she soon estab- 
lished a salon, frequented by wits and roues. Among her 
numerous lovers were the Chevalier Le Camus Destouches, the 
due de Richelieu, and according to her biographer many other 
persons of distinction. The last of her liaisons had a tragic 
ending. M. de la Fresnaye committed suicide in her house, 
and Mme. de Tcncin spent some time in the Chatelet in conse- 
quem'e, but was soon liberated as the result of a declaration 
of her innocence by the Grand C.'onseil. From this time she 
devoted herself to political intrigue, especially for the prefer- 
ment of her l>rotber the abbe 'Tcncin, who became archbishop 
of Embrun and received a cardinal’s hat. Eventually she 
fo^ned a literary salon, which had among its hahituh Fontcmelle, 
Montesquieu, the abbe de Saint Piern‘, Pierre Marivaux, Alexis 
Piron and others. Hers was the first of the Parisian literary 
salons to which distinguished fonngnc'rs were admitted, and 
among her English guests were Bolingbroke and Chesterfield. By 
the good sense with which she conducted what she called her 
“ menagerie,” she almost succeeded in effacing the record of 
her early disgrace. She was a novelist of considerable merit. 
Her novels have been highly praised for their simplicity and 
charm, the bust qualities the circumstances of the writer’s life 
would lead one to expect in her work. The best of them is 
Mhnoires du comte de Comminges (J735), which appeared, as 
did the other two, under the name of her nephews, MM. d’Ar- 
gental and Pont de Veyle, the real authorship being carefully 
concealed. Mme. de Tencin died on the 4th of December 1749. 

Her works, with those of Mine, de la Fayette, were edited by 
Etienne and Jay (Paris, 1825) ; her novels were reprinted, with 
introductory matter by Lcscure, in 1885 ; and her correspondence 
in the Lettres de Mmes. de Villars, de La Fayette et de Tencin (Paris, 
1805-1832). See P. Masson, Madame de Tcncin (Paris, 1909). 

TENCIN, PIERRE GUERIN DE (1679-1758), French ecclesi- 
astic, archbishop of Embrun and Lyons, and cardinal, was born 
at Grenoble on the 22nd of August 1^79. He owed his quick 
advance to power to his sister Claudine (see above). He was a 
strong opponent of the Jansenists, and in 1742 was appointed 
a minister of state to Louis XV., though he held no portfolio. 
He died on the 2nd of March 1758. 

tender, (t) An adjective meaning soft, either physically 
or figuratively, derived from Fr. tendre, Lat. tener, soft, allied 
to tenuis, thin, and ultimately to be referred to the root tan-, 
to stretch out, as in Lat. tendere. (2) A legal term meaning an 
offer for acceptance, particularly an offer in money for the 
satisfaction of a debt or liability or an offer to pay or deliver 
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according to the terms of a contract , for “ legal tender,” the 
currency which can legally be offered and must be accepted in 
payment, see Payment Ihe term is also applied specifically 
to an offer to do a specified piece of work or to supply certain 
goods for a certain sum or at a certain rate or to purchase goods 
at a certain rate Contracts for large or important works or 
for the supply of large amounts of goods are usually put out to 
tender in order to secure the lowest price In this sense the 
word IS from “ to tender,” to offer, Fr iendre, Lat tender Cy to 
stretch out (3) A “ tender ” is also one who “ attends ” (Lat 
attendercy to stretch towards, to give heed to), and so is applied 
particularly to a small vessel which brmgs supplies, pas- 
sengers, &c , to a larger vessel, or which is used to take or bring 
messages from or to her, and similarly to a carriage attached to a 
locomotive engine on a railway which carries coal or other fuel 
and water 

TENEBRAE (Lat for “ shadows,” “ darkness ”), the name 
for an office sung in Roman Catholic churches on the afternoon 
or evening of Wednesday, Thursday, and Friday of Holy Week 
The name is derived, according to Durandus {Ration y lib vi 
cap 72, n 2), from the fact that “ the church on these days 
cultivates darkness (tenebras colit) firstly because it is m 
sorrow and grief on account of the Lord’s Passion, and because 
for three days it celebrates his exequies since for three days he 
was dead , secondly, the office of Tcnebrae symbolizes the 
darkness that fell on the face of the earth while the Sun of 
justice was hung upon the cross,” &c The falling darkness is 
symbolized by a peculiar and singularly impressive ceremony 
(see Lights, Ceremonial) 

TENEMENT (Med Lat ienementumy from tenere, to hold), 
m law, a term whu h, according to Coke, includes not only 
all corporate inheritances which arc or may be holden, but also 
all inheritances issuing out of those mheritanc es, or ( onceming, 
or annexed to, or exercisable within the same ” (Co Litt 20a) 
In its more general legal sense it is applied to realty, as opposed 
to personalty In its popular sense tenement is used as mean- 
ing a house or dwelling, and^ more particularly in large cities, 
tenement houses are buildings occupied by several families 
living independently of one another, but having a common 
nght in the hall, staircases and outhouses In the heart of 
great towns the problem of housing is a difficult one, and it is 
only of recent years that attention has been directed to the un- 
suitable and insanitary condition of many houses occupied on 
the tencme nt system as defined above, but in many cases never 
built with the conveniences necessary for joint occupation In 
most of the large cities m Great Britain and the United States 
tenement houses are now built on the most modern plans (sec 
Housing), and it is to be noted that the munieipalit) of New 
York has a special Tenement-house Department, under charge 
of a commissioner, with wide authority to supervise the structure 
of tenement houses and their occupancy m the interest of health 
and general welfare 

TENERIFFE [Tenerife], the largest of the Canary Islands , 
m the Atlantic Ocean, and belonging to Spam Pop (1900) 
138,008 , area, 782 sq m lencriffe lies a little west of the 
centre of the archipelago, between the islands of Grand Canary 
and Gomera It is of irregular shape, 60 m long, with an 
extreme breadth of 30 m A chain of mountains traverses the 
island m the direction of its greatest length (east to west), and 
in the middle of the broadest part rises the celebrated peak, 
locally known as the Pico de Teyde (or Teidc), which, with its 
supports and spurs, occupies nearly two-thirds of the whole 
island It has a double top , the highest point, El Piton, is 
12,200 ft above the sea , the other, Chahorra, connected with 
the first by a short narrow ridge, has a height of 9880 ft They 
are both orifices m the same grand dome of trachyte Neither 
reaches the line of perpetual snow There is, however, a natural 
cavern, 11,050 ft above the sea, where snow is preserved all the 
year Snow remains for about four months on the upper part 
of the peak , 

For more than one-half of its circumference the base of the true 
peak nses from an elevated but comparatively level tract, called 
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by the Spaniards El Llano de la Retama {retama being the name of 
the Cyttsus nubiL^tnus which abounds there), and by the Enghsh the 
Pumice-Stone Plains On the south-east, south and south-wcbt 
there is a high curved ridge overlooking the Pumice-Stone Plains 
and presenting a very steep face to the peak Between the ndge 
and the sea the slope is more gradual and there are intervening table- 
lands Peaks rise from the. ndge one of which (Guajara) attains 
the height of 8900 ft This ndge (the Llano) and the modem 
volcanic cone resemble in aspect a fortress with circular ramparts 
and a fosse The ramparts are about 8mm diameter, and tower 
in some places more than 1500 ft above the fosse On the north- 
west comparatively late eruptions have hUed up the fosse The 
motlcrn cone is a pile of lava, pumice and ashes, thrown up m an 
ancient crater which had become gri atly enlarged either by a falhng 
in of the upper part of the cone cir by a scries of violent explosions 
Both El Piton and Chahorra have craters on their summits, from 
which issue steam and a httle sulphurous vapour The crater on 
El Piton IS partly surrounded by a wall of lava which has been 
made white by the action of sulphurous vapours and eveiy crevice 
contains small crystals of sulphur Ihe thermometer rises con- 
siderably when thrust into the ground The crater is about 300 ft 
across with a depth of 70 ft fho crattr on Chahorra has a diameter 
of 40(X) ft , its depth is scarcely i t;o ft The view from the highest 
point when no clouds intervene is very extensive All the islands 
of the archipelago are visible, and the honzon is 140 m distant 
Neither the coast of Africa nor the island of Madeira is within the 
range of vision 

The ascent of the peak is usiuilly made from Orotava on tne 
northern side of the island After the cultivated grounds arc left, 
the region of arborescent hexths is crossed Above this is a belt 
covered with ''odeso {Adcnocarpus frankemo%des) and this extends 
to the region of retama, the first bushes of which are found at the 
pass which admits the traveller into tlie I lano de la Retama The 
scenery here is in striking contrast with what it has previously been 
Instead of a steep and rugged ascent among black basaltic rocks, 
the traveller enters upon gently sloping ground, covered to a con- 
siderable depth wath white puinicc gravel amongst which spring 
bushes of retama The tendei shoots of this shrub serve the wild 
goats for food, and the flowers yield a rich honey The entrance 
to the Llano at a sort of natural gateway (called Portillo) between 
two basaltic hills is about 7000 ft above the sea Between two and 
three hours are consumed in erossmg the Llano to the base of the 
cone the lower part of which {Monton de Trtgo) is ascended to a 
point 9750 ft above the sea called hstancia de los IngUses where 
the mules are usually left and travellers frequently pass the night 
Then comes the Malpiys, 1000 ft in altitude consisting of rough 
blick lava streams broken up into blocks and stones Ihese cease 
at the Rambleta the Iin of an older crater over which the lava 
poured before the sugir-loaf cone of piinuee and ashes was thrown 
up The pumice is in such quantity that at a distance it has the 
appearance of snow coating the pe ik From twenty to twe nty-four 
hours are consumetl in aseemling the peak and returning to Orotava 

To the north-west of the grand cone, some thousands of feet below 
Chahorra, there are many small cones of eruption showing that 
the intensity of volcanic action w is greatest on this side East- 
ward from the ndge bounding the Pumice-Stone Plains extends 
a chain of mountains to the north-ea')tern extremity of the island 
The highest peaks are Izana (7374 ft ) Perejil (6027), and CuchiUo 
( 54 ^ 7 ) 

There is no record of eruptions from either crater of the peak In 
1795 a great quantity of lava was poured out from three vents on 
the eastern side and in the same yt ir lava stre ims issued from a 
crater near Giiimar, halfway between Santa Cruz and the peak 
In the year 1 706 a vent on the north-western side of the peak dis- 
chirged a copious stream which flowed down to the sea and nearly 
filled up the harbour of Garachico For three months m 1798 much 
lava and other volcanic matter were ejected from orifices to the west 
of Chahorra 

Santa Cniz, the capital of Tenenffe and of the Cananes 
(pop 1900, 38,419), and La Laguna (13,074), the former capital, 
are described m separate artii les A good road connects Santa 
Cruz and Orotava, a town on the north coast 25 m WN \V 
It passes through Laguna and Matanza — a place deriving its 
name from the overthrow of the invading Spaniards by the 
Guanches in 1494 All travellers speak in terms of warm ad- 
miration of the scenery in this part of the island Date-palms 
form a striking feature in the landscapes The town of Orotava 
(pop 9192) is 1040 ft above the sea The houses are solidly 
built, but It has a deserted aspect A stream of water is con- 
ducted through every street The famous dragon-tree, which so 
many travellers have described, no longer exists Port Orotava, 
3 m N of the town, is a clean place, with about 4500 inhabitants 
The streets are broad and the houses well built The roadstead, 
protected by a fort and some batteries, affords httle or no 
shelter against wind At Icod de los Vinos, a pretty town of 
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looo inhabitants, farther to the west, in a fertile district, is a 
iragon-trce, the largest now existing in the island The stem 
lear the ground has a circumference of 38 ft and its height is 
fp wards of 60 ft Near the town is an immense cavern, in 
vhich many Guanche bones were found Ihere are several 
)ther towns of less importance, principally in the north-west, 
lot far from the coast The highest inhabited place is Chasna, 
in a plain more than 4000 ft above the sea, to the south of the 
leak See also Canary Island*^ 

TENIERS) the name of a family of Flemish artists who 
lounshed at Antwerp and Brussels during the 17th century 
David Ieniers, the elder (1582-1649), was born at Antwerp 
laving received his first training in the painter’s art from his 
irother Juhaen, he studied under Rubens in Antwerp, and subse- 
[ucntly under Elsheimer in Rome , he became a member of 
he Antwerp gild of painters in 1606 Though his ambition 
2d him at times to try his skill in large religious, historical and 
mythological compositions, his claim to fame depends chiefly 
n his landscapes and paintings of peasants carousing, of 
ermessc scenes and the like, which are marked by a healthy 
ense of humour, and which are not infrequently confused with 
he early works of his son David There is a large painting by 
he elder Teniers at St Paul’s church in Antwerp, representing 
he “ Works of Charity ” At the Vienna Gallery are four 
indscapes painted by Teniers under the influence of Elsheimer, 
nd four small mythological subjects, among them “ Vertumnus 
nd Pomona,” and “ Juno, Jupiter and lo ” The National 
Gallery has a characteristic scene of village life, Playing at 
iowls,” a “ Conversation ” of three men and a woman, and 
large “ Rocky Landscape ” Other examples of his work 
re to be found at the galleries of St Petersburg, Madrid, 
irussels, Munich, Dresden and Berlin (“ The Temptation of 
t Anthony ”) Teniers also achieved success as a picture 
ealer, and is known to have attended the fair of St Germain m 
ans in 1635, with a large number of pamtings by himself and 
y his four sons He died at Antwerp in 1649 
David Teniers, the younger (1610-1690), the more celc- 
rated son of the last-named, almost ranking in celebrity with 
ubens and Van Dyck, was bom in Antwerp on the 15th of 
December 1610 Through his father, he was indirectly in- 
uenced by Elsheimer and by Rubens We can also trace the 
ifluence of Adrian Brouwer at tlie outset of his career There 
no evidence, however, that cither Rubens or Brouwer inter- 
Ted in any way with Teniers’s education, and Smith ^Catalogue 
aisonne) may be correct in supposing that the admiration 
hich Brouwer’s pictures at one time excited alone suggested 
3 the younger artist his imitation of them The only trace of 
ersonal relations having existed between leniers and Rubens 
the fact that the ward of the latter, Anne Breughel, the 
aughtcr of John (Velvet) Breughel, married leniers m 1637 
dmittcd as a master ” in the gild of St Luke in 1632, 
eniers had even before this made the public acquainted with 
IS works The Berlin Museum possesses a group of ladies and 
entlemen dated 1630 No special signature positively distin- 
uishes these first productions from those of his father, and we 
0 not think it correct to admit with some writers that he first 
ainted religious subjects Dr Bode, in a remarkable* study of 
irouwer and his works, expresses the opmion that Teniers’s 
idlest pictures are those found under the signature “ Icnicr 
“enier is a Flemish version of a thoroughly Walloon name, 
Taisnier,” which the painter’s grandfather, a mercer, brought 
ith him when he c-ame from Ath in 15*5^ , and Dr Bode’s 
ipposition IS greatly strengthened by the circumstance that 
ot only David the elder but his brother Abraham and his four 
3ns were all inscribed as “ Tenier ” m the ledgers of the Antwerp 
lid of St Luke Some really first-rate works — the Prodigal 
on and a group of “ Topers ” in the Munich Gallery, as well 
5 a party of gentlemen and ladies at dinner, termed the “ Five 
enses,” m the Brussels Museum — ^with the above signature are 
smarkable instances of the perfection attained by the artist 
rhen he may be supposed to have been scarcely twenty His 
Duch is of the rarest delicacy, his colour at once gay and 


harmonious Waagen and Smith agree that the works painted 
from 1645 testify most highly to the master’s abilities , 

there is no doubt that a considerable number of earlier produc- 
tions would have been sufficient to immortalize his name He 
was little over thirty when the Antwerp gild of St George 
enabled him to paint the marvellous picture which ultimately 
found Its way to the Hermitage Gallery in St Petersburg — 
the ‘‘ Meeting of the Civic Guards ” Correct to the minutest 
detail, yet striking in effect, the scene, under the rays of 
glorious sunshine, displays an astonishing amount of acquired 
knowledge and natural good taste This painting leads us to 
mention another work of the same year (1643), ^ow in the 
National Gallery, London, “ The Village Fete ” (or “ La fete 
aux chaudrons ”) (No 952), an equally beautiful repetition of 
which, dated 1646, belongs to the duke of Bedford truth in 
physiognomy, distribution of groups, the beautiful effect of 
light and shade, command our warmest admiration A work 
like this, says Waagen, stamps its author as the greatest among 
pamters of his class Frankness m expression and freedom m 
attitude guided his preference in the choice of a model, but 
we may suppose him occasionally to have exaggerated l 30 th 
He seems anxious to have it known that, far from indulging 
m the coarse amusements of the boors he is fond of paintmg, 
he himself lives in good style, looks like a gentleman, and behaves 
as such He never seems tired of showing the turrets of his 
chetteau of Perck, and in the midst of rustic merry-makings 
we often sec his family and himself received cap in hand by the 
joyous peasants We may also observe that he has a certain 
number of favourite models, the constant recurrence of whom 
IS a special feature of his works We have even met them in a 
senes of life-suc porirait-like figures in the Dona Pamphih 
Gallery in Rome ^ 

Teniers was chosen by the common coupcil of Antwerp to 
preside over the gild of painters in 1644 Tlie archduke Leopold 
William, who had assumed the government of the Spanish 
Netherlands, being a great lover of art, employed Teniers not 
only as a painter but as keeper of the collection of pictures he 
was then forming With the rink and title of “ ayuda de 
camara,^’ Teniers took up his abode in Brussels shortly after 
1647^ Immense sums were spent in the acquisition of paintings 
for the archduke A number of valuable works of the Julian 
masters, now in the Vienna Museum, came from Leopold’s 
gallery after having belonged to ( harles I and the duke of 
Buckingham De Bic (i66i) states that Teniers was some time 
in London, collecting pictures for the duke of Fuensaldana, 
then ac ting as Leopold’s lieutenant in the Netherlands Paint- 
ings m Madrid, Munich, Vienna and Brussels have enabled art 
cntits to form an opinion of what the imperial residence was 
at the time of Leopold, who is represented as conducted by 
leniers and admiring some recent acquisition No picture in 
the gallerv is omitted, every one being inscribed with a number 
and the name of its author, so that the ensemble of these paint- 
ings might serve as an illustrated inventory of the collection " 
Still more interesting is a canvas, now m the Munich Gallery, 
where we see Teniers at work m a room of the palace, with an 
old peasant as a model and several gentlemen looking on 
When Leopold returned to Vienna, Teniers’s task ceased , in 
fact, the pictures also travelled to Austria, and a T lemish priest, 
himself a first-rate flower painter. Van der Baron, became 
keeper of the archducal gallery Teniers nevertheless remained 
in high favour with the new governor-general, Don Juan, a 
natural son of Philip IV The prince was his pupil, and de I 3 ie 
tells us he painted the likeness of the painter’s son Honoured 
as one of the greatest painters in Europe, Teniers seems to have 
made himself extremely miserable through his aristocratic 

’ Under the name of Weenix 

* It was not until recent years that the MS inventory of this col 
lection was discovered among the papers of Prince Schwartzenberg 
in Vienna It was published in 1883 by Adolf Berger In i6«;8 
leniers publislied 243 etchings after the best Italian works of Leopold 
William’s collection winch, with the portraits of the archduke and 
Teniers, were brought together as a volume in 1660 under the 
title El Teatro de Ptnturas 
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leanings Shortly after the death of his wife in 1656 he marntd 
Isabella de Fren, daughter of the secretary of the council of 
Brabant, and strove his utmost to prove his right to armorial 
bearings In a petition to the king he reminded him that the 
honour of knighthood had been bestowed upon Rubens and Van 
Dyck The king at last declared his readiness to grant the 
request, but on the express condition that leniers should give 
up selling his pictures The condition was not complied with , 
hut it may pci haps account for the master’s activity in favour 
of the foundation in Antwerp of an academy of fine arts to 
which only painters and sculptors should be admitted, whereas 
the venerable gild of St Luke made no difference between art 
and handicraft carvers, gilders, bookbmders, stood on an even 
footing with painters and sculptors the separation was not 
obtained till 1773 There were great rejoicings m Antwerp 
when, on the 26th of January 1663, Teniers came from Brussels 
with the royal charter of the academy, the existence of which 
was due entirely to his personal initiative 

leniers died m Brussels on the 2Sth of April 1690 The date 
IS often wrongly given as 1694 or 1695 A picture in the 
Munich Gallery (No 906), dated 1680, leprcsents him as an 
alchemist, oppressed with a burden of age beyond his years 
From this date we hear more of his doings as a picture-dealer 
than as a painter, which most probably gave birth to the legend 
of his having given himself out as deceased in order to get higher 
prices for his works David, his eldest son, a painter of talent 
and reputation, died in 1685 One of this third leniers’s 
pictures — “ St Dominic Kneeling before the Blessed Virgin,” 
dated 1666— is still to be found in the church at Perck As well 
IS his father, he contributed many patterns to the celebrated 
Brussels tapestry looms 

Smith’s Catalogue llaji>onni gives desciiptions of over 900 paint- 
ings accepted iS origin il productions of Tc me is Few arlists t ver 
worked with gitahr case, and some of his sm iller pictures — land- 
scapes with hgiircs--have been iermed ‘Wftcinnons” not from 
then subjects, but from tlic time spent in producing them The 
museums in Madiid St Pttersluiig Vienna, Munich, Diesdcn 
Pans, Loudon <ind Brussels have iiioie tlian 200 pictures by lenieis 
In the TTnitcd Kingdom i in\y bt found in piivate hands ami 
many other examples aie to be met with in private collections 
throughout Euiopc Although the spirit of many of these works 
IS as n whole niaivellous then conscientiousness must be icganled as 
question ible b specially in the later jiroductions fiom 1654 onwards 
we often detect a lai k of earnestness and of the calm ami concentrated 
study of nature which ilone prevent expression from degenerating 
into grim ice in situations like those gencrallv depicted by leniers 
Ills education, and still more his real and assumed position in society 
to a great d( gree ace omit foi this Biouwcr knew more of taverns 
Ostade was more thoroughly at home m cott igcs and humble dwell- 
ings Tdiurs throughout triumphs in bioad d<i> light and though 
many of his interiors may be justly tcimed masterpieces, they seldom 
(qiial his opcn-air scenes where he has without constraint, given 
full play to the bright resources of his luminous palette In this 
respect he often sugge ts comparisons with Watteau But his 
subjects taken from the Gospels or sacred legend are absurd An 
admirable picture in the Louvre shows “ Peter Denying his Master " 
next to a table where soldiers arc smoking and having a game at 
cards A similar example is the " Deliverance of St Peter from 
Prison ” of which two versions, curiously altered, are m the Dresden 
Gallery and the Wallace Collection He likes going back to subjects 
illustrated two centuries before by Jerome Bosch — the “ Temptation 
of St Antliony,” the ‘ Rich Man m Hell ” incantations and witches — 
foi the simple puipose of assembling the most comic apparitions 
Ills villagers drink, play bowls, dance and sing , they seldom 
(juarnl or fight and if they do seem to be shamming This much 
may be said of leniers, that no painter shows a more enviable 
ability to render a conception to his own and other people’s satis- 
fiction His winks have a technical freshness a straightforwaid- 
ness m means and intent, which make the study of them most 
delightful , as Sn Joshua Reynolds says they are worthy of the 
closest attention of any painter who desires to excel in the mechani- 
cal knowlctlgc of his art 

As an etcher Temers compares very unfavourably wath Ostade, 
( ornelis Bcgi and Dusait More than 500 plates were made from 
his pictures , and if it be true that Louis XIV judged his “ baboons ’* 
{magols) unworthy of a jilacc m the loyal collections they found 
ulmirable engravers in I ranee — T c Bas and his scholars — and 
passionate admirers ihe duke of Bedford’s admirable specimen 
was sold for 18 0^0 livies (/i86o) m 17O8 Iho Prodigil Son ** now 
in the Louvie, fetched ^0,000 hvics (;^309';) in 1776 Smith's 
highest estimates have long since been greatly exceeded The 


“Archers” in St Petersburg he gives as worth ;^2ooo Ihe 
Belgian government gave £>^000 in 1867 for the ” Village P.istoral ” 
of 1652, which IS now in the Brussels Museum , and a picture of 
the ” Prodigal Son,” scarcely 16 by 28 inches, fetched £$2^0 in 
1876 

Although van Tilborgh, who was a scholar of Teniers in Brussels, 
followed lus style with some success and later painters often ex 
celled m figure-pamting on a small scale, leniers cannot be said to 
have formed a school Propeily sj eaking, he is the last repre- 
sentative of the great Flemish tiaditions of the 17th century 

See r Smith, A Catalogue Ratsonni of the Works of the most 
Eminent Dutch, Flemish and French Painters, John Vermoclcn 
Notice histonque stir David Temers et sa famille , L Galesloot 
Qttelques renscignements sur la famtllc dc P P Rubens et le dkds 
de David Teniers and Un proeds dc David Teniers et la corporation 
des peintres a Bruxelles , Alph Wauters, llisUnre des environs de 
Bruxelles and Lcs tapisscries bruxelloises , F 1 \ an dtr Brandern, 
Gcschicdtms der ’iniwerpschc Schildcr school , Max Rooses Gtschichte 
dcr Malcrschulc Antwerpens W Bode, Adriaen Brouwer tin Bild 
seines Lebens und seines Schafftns (11 H P G K ) 

TENISON, THOMAS (1636-171 <;), English archbishop, was 
bom at Cottenham, Cambridgeshire, on the 29th of September 
1636 He was educated at the free school, Norwich, whence 
he entered Corpus Christi College, Cambridge, as a scholar on 
Archbishop Parker’s foundation He graduated m 1657, and 
was chosen fellow m 1659 For a short time he studied medicine, 
but in 1659 was pnvatel} ordained As vicar of St Andrew - 
the-Grcat, Cambridge, he was conspicuous for his devoted 
attention to the sulferers from the pi iguc In 1667 he was 
presented to the living of Holy well-cum-Necdingworth, Hunting- 
donshire, by the call of Manchester, to whose son he had been 
tutor, and in 1670 to that of St Peter’s Mancr'^ft, Norwich In 
t68o he received the degree of D D , and was presented by 
C harlcs II to the important cure of St Martin’s-in-thc-Fields 
Tenison, according to Gilbert Burnet, “ endowed schools, set 
up a public librar), and kept man) curates to assist him m his 
indefatigable labours ” Being a strenuous opponent of the 
(hurth of Rome, and “ Whitehall lying within that parish, he 
stood as m the front of the battle all King James’s reign ” In 
1678, in a Discourse of Idolatry^ he hid endeaxoured to fasten 
the practices of heathenish idolatry on the Church of Rome, 
and m a sermon which he published in 1681 on Discretion in 
Giving Alms was attacked by Andrew Pulton, head of the 
Jesuits in the Savoy Icnison’s reputation as an enem) of 
Romanism led the duke of Monmouth to send for him before 
his execution in 1685, when Bishops Ken and Turner refused 
to administer the Luchanst , but, although Tenison spoke to 
him in “a softer and less peremptory manner” than the two 
bishops, he was, like them, not satisfied with the sufficiency 
of Monmouth’s penitence Under William III , Tenison was in 
1689 named a member of the ecclesiastic al commission appointed 
to prepare matters towards a reconciliation of the Dissenters, 
the revision of the liturgy being specially entrusted to him A 
sermon which he preached on the commission was published 
the same year He preached a funeral sermon on Nell Gwyn 
(d 1687) in which he represented her as truly penitent — a 
charitable judgment which did not meet with universal approval 
The general liberality of lenison’s religious views commended 
him to the royal favour, and, after being made bishop of Lincoln 
in 1691, he was promoted to the primacy in December 1694 
He attended Queen Mar) during her last illness and preached 
her funeral sermon in Westminster Abbey When William in 
1695 went to take command of the army in the Netherlands, 
Tenison was appointed one of the seven lords justices to whom 
his authority was delegated Along with Burnet he attended 
the king on his death-bed He crowned Qiietn -Anne, but 
during her reign was not in much favour at court He wa\s a 
commissioner for the Union with Scotland in 1706 A stiong 
supporter of the Hanoverian succession, he was one of the three 
officers of state to whom on the death of Anne was entrusted 
the dut) of appointing a regent till the arrival of George I , 
whom he crowned on the 31st of October 1714 Tenison died 
at London on the 14th of December 1715 

BcMtlcs the sermons ind tracts ibo\e m( ntionccl, and various 
others on the “ Popish ” controversv Tenison was the author of 
The Creed of Mr Hobbes Examined [iCxfo) and Baeoma, or Certain 
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Genuine Remains of Lord Bacon ( 1679) He was one of the founders 
of the Society for the Propagation of the Gospel 

The Memoirs of the Life and Times of thi Most Rev Father in God 
Dr Thomas Tenison late Archbishop of Canterbury, appeared without 
date not long afttr his death See also Gilbert Burnet’s History 
of his own Time and Macaulay’s History of England 

TEN KATE, JAN JACOB LODEWIJK (1819-1889), Dutch 
divine, prose writer and poet, was born at The Hague on the 
23rd of December 1819 He started m life as a lawyer’s clerk 
It was his friend. Dr Heldnng, pastor at Ilemmen, in Gelder- 
land, who, discovering m Ten Kate the germs of poetical genius, 
enabled him to study theology at the university of Utrecht 
(1838-43) Having completed his studies. Ten Kate became 
pastor at Middelburg, Amsterdam, and other places, meanwhile 
developing well-nigh ce.iseless activity, both in prose and lyric 
poetry Among his prose works may be mentioned the travel 
papers (Rhine, i86i , Italy, 1857-62), Chnstehfke Overdenkingen 
(“ Ihoughts of a Christian,” 1849-52), and other religious studies 
His early poetry was in the mam original Ihe best known of 
his poems were — Ahasverus op de Gnmsel (‘‘ Ahasuerus on the 
Grimsel,” 1840), Zangen des Ttjds (“Songs of the Times,” 
1841) , Legenden en Mengelpoezte (“ I egends and Detached 
Poems,” 1846) , In den Bloemhof (“ In the Flower Garden,” 
Schepping (“The Creation,” 1866), De Planeten 
(“ The Planets,” 1869) , De Jaargettfden (“ The Seasons,” 
1871), De Psalmen (“The Psalms,” 1874), De Vrouw tn het 
Nederlandsch Lied (‘* Woman in Dutch Song,” 1882) , Palm- 
takken en Dtchibloemen (“ Palm-branches and Flowers of Poesy,” 
1884) Ten Kate reached the pinnacle of his poetic fame in 
The Creation, The Planets, and The Seasons These poems 
certainly show a masterly grasp of his mother tongue and a 
wonderful facility of expression, coupled with graceful vigour 
and fertile fancy These qualities he also plentifully displayed 
m the mnumerable translations he made of many of the master- 
pieces of foreign poetry m nearly every Luropean language He 
had not only an extraordinary aptitude for learning alien 
idioms, but also the gift of translating foreign lyrics into clear, 
fluent and beautiful Dutch verse Ten Kate’s versatility in 
this respect has never been equalled , it extended from Tasso 
and Andersen to Dante, Schiller, Victor Hugo, Milton, lennyson 
and Longfellow len Kate died at Amsterdam on the 24th of 
December 1889 

His complete Poetic Works were published after his death in 
12 volumes (Leiden 1891) 

TENNANT, CHARLES (1768-1838), Scottish mdustrial 
chemist, was bom at Ochiltree, Ayrshire, on the 3rd of May 
1768 He started in business as a bleacher at Damlc}^, and in 
1798 took out a patent for a bleach liquor formed by passmg 
chlorine into a mixture of lime and water This product had 
the advantage, as compared with the Eau de Javelles, then 
generally used, that a cheaper base, lime, was substituted for 
potash in its preparation , but when he attempted to protect 
his nghts against mfringement his patent was held invalid on 
the double ground that the specification was incomplete and 
that the invention had been anticipated at some bleach-works 
near Nottingham In 1799 he patented a more convenient 
material in bleaching powder or “ chloride of lime,” formed by 
the action of chlorine on slaked lime, and for its manufacture 
founded at Glasgow in 1800 the well-known St Rollox chemical 
works, now merged m the United Alkali Company. He died 
at Glasgow on the ist of October 1838 

His grandson the iron-master. Sir Charles Tennant (1823- 
1906), was M P for (jlasgow from 1878 to 1880 and for Peebles 
and Selkirk from 1880 to 1886 , he was created a baronet in 
1885 

TENNANT, SMITHSON (1761-1815), English chemist, was 
bom at Selby, Yorkshire, on the 30th of November 1761 He 
began to study medicme at Edmburgh in 1781, but in a few 
months moved to Cambndge, where he devoted himself to 
botany and chemistry He graduated M D at Cambridge m 
1790, and about the same time purchased an estate near Cheddar, 
where he earned out agricultural experiments He was ap- 
pointed professor of chemistry at Cambridge in 1813, but hved 
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to deliver only one course of lectures, bemg killed near Boulogne 
on the 22nd of February 1815 by the fall of a bridge over which 
he was ridmg He was a man of more promise than perform- 
ance, and his chief achievement was the discovery of the ele- 
ments indium and osmium, which he found in the residues from 
the solution of platmum ores (1804) He also contributed to 
the proof of the identity of diamond and charcoal 

TENNANT, WILLIAM (1784-1848), Scottish scholar and poet, 
was bom on the 15th of May 1784 at Anstruther Easter, Fife- 
shirc He was lame from childhood His father sent him to 
the university of St Andrews, where he remamed for two years, 
and on his return he became clerk to one of his brothers, a 
com factor In his leisure time he mastered Hebrew as well as 
German and Italian His study of Italian verse bore fruit in 
the mock-heroic poem of Anster Fair (1812), which gave an 
amusing account of the marriage of “ Maggie Lauder,” the 
heroine of the popular Scottish ballad It was written in the 
ottava nma adopted a few years later by “ the ingenious brothers 
Whistlecraft ” (John Hookham Frtre), and turned to such 
brilliant account by Byron in Don Juan The poem, un- 
hackneyed in form, full of fantastic classical allusions applied 
to the simple story, and brimming over with humour, had an 
immediate success iennant’s brother, meanwhile, had failed 
m business, and the poet became in 1812 schoolmaster of the 
parish of Dunino, near St Andrews From this he was pro- 
moted (1816) to the school of Lasswade, near Edinburgh , from 
that (1819) to a mastership m Dollar academy , from that (1834), 
by Lord Jeffrey, to the professorship of oriental languages in 
St Andrews The Thane of Pife (1822), shows the same 
humorous imagination as Anster Pair, but the subject was more 
remote from general interest, and the poem fell flat Pie also 
wrote a poem in the Scottish dialect, Papistry Stormed (1827), 
two historical dramas. Cardinal Beaton (1823) and John Baliol 
(1825), ^ series of Hebrew Dramas (1845), founded on 

incidents in Bible history. He died at Devon Grove, on the 
14th of February 1848 

A Memoir of Tcnnint by M F Connolly was published in 1861 

TENNEMANN, WILHELM GOTTLIEB (1761-1819), German 
historian of philosophy, was bom at Erfurt Educated at his 
native town, he became lecturer on the history of philosophy 
at jAa m 1788 Ten years later he became professor at the 
same university, where he remained till 1804 His great work 
is an eleven-volume history of philosophy, which he began at 
Jena and finished at Marburg, where he was professor of philo- 
sophy from 1804 till his death He was one of the numerous 
German philosophers who accepted the Kantian theory as a 
revelation 

In 1812 he published a shorter history of philosophy, which was 
translated into English in 1852 under the title Manual of the History 
of Philosophy 

TENNENT. SIR JAMES EMERSON, Bart (1804-1869), 
English politician and traveller, the third son of William 
Emerson, a merchant of Belfast, was bom there on the 7th of 
April 1804 He was educated at Trinity College, Dublm, 
of which he aftemards became LL D He took up the cause of 
Greek mdependence, and travelled in Greece, publishing a 
Picture of Greece (1826), Letters from the Aegean (1829), and a 
History of Modern Greece (1830) , and he was called to the English 
bar at Lincoln’s Inn in 1831 In this year he married the 
daughter and co-heiress (with her cousin, Robert James Tennent, 
M P for Belfast, 184^52) of William Tennent, a wealthy 
merchant at Belfast, who died of cholera m 1832, and he 
adopted by royal licence the name of his wife m addition to 
his own He entered parliament in 1832 as member for Belfast 
In 1841 he became secretary to the India Board, and in 1845 he 
was knighted and appomted colonial secretary of Ceylon, where 
he remained till 1850 The result of his residence there ap- 
peared in Christianity tn Ceylon (1850) and Ceylon, Physical, 
Historical and Topographical (2 vols , 1859) On his return, 
he became member for Lisburn, and under Lord Derby was 
secretary to the Poor Law Board m 1852 From 1852 till 1867 
he was permanent secretary to the Board of Trade, and on his 
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retirement he received a baronetcy from Lord Palmerston In 
his early years his political views had a Radical tinge, and, 
although he subsequently joined the Tones, his Conservatism 
was of a mild type He withdrew from the Whigs along with 
Lord Stanley and Sir James Graham, and afterwards adhered 
to Peel He died in London on the 6th of March 1869 His 
family consisted of two daughters and a son, Sir William 
Emerson Tenncnt, 2nd baronet (1835-1876), who was an official 
m the Board of Trade, and at whose death the baronetcy be- 
came extinct 

Besides the books above mentioned Emerson Tennent wrote 
tn 1840 (1841), and Wtne , its Duties and Taxation (1855) 
and was a contributor to magazines and a frequent correspondent 
of Notes and Queries (H Ch ) 

TENNESSEE, a south central state of the United States of 
North America, lying between latitude 35° and latitude 36*^ 40' 
N and between longitude 81° 37' and longitude 90° 28' W It 
IS bounded on the N by Kentucky and Virginia along a Ime 
which, because of erroneous surveys, varies considerably, east 
of the Tennessee river, from the intended boundary — the line 
ot latitude 36° 30' N — the variations all being measured to the 
north of that parallel , on the E by North Carolina along 
the line of the crest of the culminating ridge of the Unaka 
Mountains till within 26 m of the Georgia frontier, where it 
turns due south, giving to 1 ennessee a triangular piece of territory 
which should have belonged to North Carolina , on the S by 
Georgia, Alabama and Mississippi along the 35th parallel of 
N lat , on the W by the Mississippi river which separates 
It from Arkansas and Missouri The extreme length of the 
state from E to W is 432 m , and the extreme breadth is 
109 m , Its area being 42,022 sq m , of which 335 sq m is 
water surface 

Physical ht atures — Tennessee is traversed in the east by the 
Unaka Ridges of the Older Appalachian Mountains and by the 
Great Appalachian V alley , in the middle by the C umberland 
Pfateau the Highland Rim Plateau and the Nashville Dasm of 
the Appalachian Plateau and in the west by the Gulf Coastal 
Plains and a narrow strip of the Mississippi Flood Plain From a 
maximum elevation of 6636 ft at Mount Guyot on the North 
Carolina border in Sevier county the surface descends to 117 ft 
or less on the Mississippi E'lood PLiin in the S W corner of the 
state The general slope however, is west by north Aliout 1700 
sq m are at least 2000 ft above the sea, but 28 200 sq m ire 
less than uxio ft above the sea and the mean elevation of the st ite 
IS approximately gcio ft The Unaka Mountains, which oeeupy 
a btlt 8 to 10 m wide along its E border, are a strics of somewhat 
irregular ridges developed on complexly folded and faulted crystalline 
rocks Sixteen peaks exceed booo ft in height They are Mount 
Guyot (0036 ft ) Chngman Dome (6619 ft ), Mount Le Conte 
(6012 ft ) Mount Curtis (65O8 ft ), Mount Safiord (6535 ft ) 
Mount Love (6443 ft ) Mount Henry (6373 ft ) Roan Mountain 
(6313 ft ) Luftce Knob (6232 ft ) Peck Peak (6232 ft ) Raven 
Knob (6230 ft ) Mount Collins (O1S8 ft ) Incomer Knob (6188 
ft) Ihermometer Knob (6157 ft) Oconee Mountain (6135 R )• 
and Master Knob (Goi 3 ft ) That part of the Great Appalachian 
Valley which traverses Tennessee is commonly known as the Valley 
of East Tennessee It consists of parallel ndges and valleys de- 
veloped by erosion on folded sandstones, shales and limestones, 
the valley ijuality predominating because the weak hmestones 
were of great thickness The valky areas vary m height from 
600 ft in the south west to 1000 ft in the north east In the north- 
cast the ndges arc more numerous and higher than m the south- 
west, where White Oak Ridge and Taylor s Mountain are among 
the highest, although Missionary and Chirkamauga Ridges are 
better known, because of their association with battles of the Civil 
W ir Along the north-west border of the valley a steep escarpment, 
known as the Cumberland Scarp, nses to the Cumberland Plateau 
This plateau has a mean elevation of about 2000 ft , is only slightly 
lolling, and slopes gently toward the north west The W edge of 
the plateau is much broken by deep indentations of stream valleys, 
and drops suddenly downward about 1000 ft to the Highland Rim 
Plateau, so named from the scarp formed by its western nm about 
the Nashville and (farther northj Louisville basins It is generally 
level except where it is cut by river valleys The Nashville Basin, 
with a more rolling surface, hes for the most part 400 to 600 ft below 
the Rim a few hills or ndges, however, rise to the level of the 
Rim The Basin is elliptical in form, extending nearly across 
the state from N E to S W , with an extreme width of .about 60 m , 
near its centre is the city of Murfreesboro, and Nashville hes in the 
north-west Westward from the Lower Tennessee nver the surface 
of the East Gulf Coastal Plain rises rapidly to the summit of a 
broken cuesta or ridge and then descends gently and terminates 
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abruptly m a bluff overlooking the Mississippi Flood Plain The 
b slope, about one-fourth the length of the W slope, is steep and 
rocky, and the W slope is broken by the valleys of numerous streams 
The bluff, 150 to 200 ft in height, traverses th# state m a rather 
straight course and between it and the meandermg Mississippi 
except at a few points where the latter touches it, he low bottom 
lands varying in width according to the bends of the nver and 
containing numerous swamps and ponds In the northern portion, 
pniicipally in Lake county, is Rcclfoot Lake, which occupies a 
depression formed during an earthquake in 1811 It is 18 m long, 
has a maximum width of 3 m , and is the only large lake in the state 
The whole of the Appalachian Province of 1 ennessee and the 
southern portion of the Cumberland Plateau, the Highland Rim, 
and the Lowland Basin are drained southward and westward 
by the 1 ennessee river and its tributaries The valley of the Lower 
Tennessee is drained northward by the same river The northern 
portion of the Cumberland Plateau, Highland Rim, and Lowland 
Basin are drained northward and westward by the Cumberland 
river and its tributaries I he western slope of the Last Gulf Plains 
IS drained directly into the Mississippi by several small streams 
Fauna — V few black bears inhabit the Unaka Mountain region 
Deer arc quite numerous in the forests of the east half of the state 
The wolf, fox, lynx { ‘ wildcat "), otter, mink and beaver have 
become rare Squirrels, rabbits, wood-chucks, skunks, muskrats 
ind opossums arc common Among game-birds there are a few 
wild turkeys, wild geese and bob-whitc (locally ‘ partridge ), and 
greater numbers of grouse and various ducks , among song birds 
the robin, bluebird and mocking-bird are common , .ind there are 
also woodpeckers, whippoorwills, blackbirds, hawks, owls, crows 
and buzzards There arc a few speckled trout m the mountain 
streams, but the commoner fish are bass, perch, catfish, crappies, 
pike, drum buffalo, carp, suckers and eels Rattlesnakes and 
moccasins, or eoltonmouths, both venomous, are oeeasioiially seen 
Flora — Originally the state was well covered with forests and 
about one-half of it is still woodland contammg a large variety of 
trees On the moim tarns the trees are chiefly pines, firs, sjiruce 
and hemlock In the swamps of the western part of the state 
especially on the Mississippi Flood Plain, the c> press is dominant 
In the Lowland Basm small groves of what was once an extensive 
forest of red cedar remain Poplar and larch arc much more abun- 
dant in the western than m tlic eastern hall of the state and pine 
IS much more abundant m the eastern than in the western half 
But m most parts of the state there are mixed forests of white oak 
red oak, ash, red gum, black gum, maple, luckory, chestnut, syca- 
more, magnolia, tulm tree, cherry, pecan, walnut, elm, beech, locust 
and persimmon Birch, mulberry, linden, willow, bass-wood, 
dogwood, the sorrel tree, pawpaw and wild plum are common 
Hiere arc a few varieties of the rare shittimwood tree {Bumelta 
lanuginosa) Among indigenous shrubs and vines are the hazel, 
blackberry, gooseberry, whortleberry, huckleberry, grape and 
cranberry Blue grass is indigenous m the Lowland Basm Of 
numerous medicinal herbs ginseng is the most important 

Climate — Tennessee is noted for its dehghtful chmate The 
mean summer temperature ranges according to elevation from 
62® F on the Unaka Mountains to 72® on the Cumberland Plateau, 
to 75® in the Valley of East Tennessee and on the Highland Rim, 
to 77® in the Lowland Basm, and to about 78® on the East Gulf 
Plains But the mean winter temperature for each of these divisions 
vanes httle from 38®, and the mean annual ternperature ranges only 
from 57® in East Tennessee to 58® m Middle Tennessee and to 60"" 
in West Tennessee The altitude being the same, the mean annual 
temperature on the south border of the state is about 2® higher 
than that on the north border Usually the highest temperatures 
of the year are m July and the lowest in January In some regions 
there is no record of a temperature as high as 100° , in others there 
IS none as low as - 10° , and the average absolute range is about 
90® However, during a period of fifty-four years (1854-1908) the 
records show a range of extremes from - 30® at Erasmus, Cumber- 
land county, in February 1899, to 107® at several places in July 
1901 Rarely there are killing frosts, especially in the southern 
and western parts of the state from the thud week m April to the 
middle of October An average annual precipitation of about 50 lu 
IS quite equally distributed over the state and a httle more than 
one-half of it is well tlistributed through the spring and summer 
months The average annual snowfall is about 8 in and the 
snowfalls are usually hght and melt within a few days The average 
number of clear, fair, or only partly cloudy days during a year in 
Tennessee is 260 The warm, moisture-l^armg winds blow low 
from the south or south-west with a free sweep across the state m 
a direction nearly parallel with the trend of the mountains Above 
these arc upper currents from the north or north-west The com- 
mingling of the two currents gives rise frequently to westerly and 
occasionally to easterly winds The average velocity of the winds 
is comparatively low and violent storms are rare 

Soil — The Lowland Basin, the less elevated parts of the Valley 
of East Tennessee, and parts of tlic outer portion of the Highland 
Rim have a fertile limestone soil The deep deposit of Silt on the 
Mississippi Flood Plain is even more fertile There are narrow 
strips of rich alluvium along many otlier rivers The soils on the 
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mountains, on the ridges of the Valley of East Tennessee and on 
the E slope of the Fast Gulf Plains vary greatly according to the 
rocks from which they are deriyed In the Cumberland Plateau, in 
the inner portion of the Highland Rim, and in the W slope of the 
East Gulf Plains there is for the most part a light sandy soil, much 
of it too poor for cultiyation 

Agncultwe —The total area of farms in the state in looo was 
20,342,058 acres, of which about onc-half was classed as improycd ’ 
The average size was 90 6 acres, and the ayerage number of acres 
of impro\ cd land per farm was 45 6 Of the total farm acreage 
68 8 per cent was held or operated by owners or part owners, 
Q 4 per cent by cash tenants, 174 per cent by share tenants and 
the remainder under miscellaneous tenure Some 15 1 per cent 
of all the farms were operated by coloured farmers, who in iSqq 
produced 22 2 per cent of the agricultural products of the state, 
not fed to hye stock The total value of farms, including buildings, 
was $265,150,750 (the yalue of buildings being 23 8 per cent of 
the total) m addition implements and inachinerv valued at 
$15,232,670 were employed The principal products and their v alues 
in 1909 were wheat, 8,320,000 bushels ($9,568,000) , Indian 
corn, 78,650,000 bushels ($55,055,000), oats, 4,000000 bushels 
f $2, 1 20,000) , cotton, 240,000 bales, tobacco 53,290,000 lb 
($4,156,620) The average yield per acre m 1909 was, of wheat 
10 4 bushels, of Indian com 22 bushels, of cotton (1908) 218 lb 
of tobacco 730 tb Cotton is not raised to any extent except in 
the rich alluvial land of the Mississippi Val ey Tennessee ranked 
fifth among the tobacco growing states in 1899 and fourth in 1909 
Considerable areas m the central part of the state arc admirably 
adapted for grazing and the raising of fine horses and cattle The 
value of live stock on farms and ranges on the 1st of January 1910 
was as follows horses, $36 288,000 mules, $35,670,000 milch 
cows, $8,828,000 , other cattle, $7,797,000 , swine, $8,216,000 

Mining — Preyious to the close of the Civil War (1865) mining 
had been earned on upon a comparatively small sc<de but im 
mediately thereafter attention was attractecl to the extensive and 
valuable deposits of coal and iron ore and their development was 
begun on a large scale The minerals of most commercial im- 
portance are coal iron ores, copper ores marble and phosphate 
rock 

About 5000 sq m , or almost onc-cighth of the area of the state 
IS underlaid by the coal measures w hich occupy a belt in the C umber- 
land Plateau from 50 to 70 m wi<le extending entirely across the 
castirlvpart of the state in a north-easterly south-westerly direction 
The coal is of the soft or “ bituminous ” kind generally of excellent 
quality and much of it suitable for conversion into gas and coke of 
which latter 46S 092 long tons were produced m 1905 The mining 
of coal in the state has developed rapidly in connexion with the 
notable expansion of the iron and steel industries of the South 
In 1908 the product was 6 lOO 171 tons valued at 87,118 499 

Iron ore is found and has been mined in manv places 111 the state 
The deposits of most comminial importance are the limonitcs and 
brown hematites found west of the Cumberland Plateau and the 
fossiliferous red hematite which crops out along the eastern base 
of that plateau In the early history cf Tennessee iron of superior 
qualitv was protluccd in small charcoal furnaces from the brown 
hematites of the central part of the state A little later, considcralde 
quantities of this iron were shipped and marketed at Pittsburg 
4 fter the close of the Civil War (1865) the iron resources of the 
state attracted renewed attention particularly the brown and red 
hematites, and large and modern furnaces were erected m the 
Chattanooga district to reduce these ores The output of iron ore 
was 874 S42 tons (valued at Si 123,527) in 1902, when Tennessee 
ranked fifth among the iron ore jiroducing states Owing to the 
mdustriil depression followang 1907 the output was only 635,343 
tons valued at 88 76 ooy in 1908 

The only copper mines of industrial importance are the Ducktown 
mines in the extreme south eastern corner of the state Coppei 
has been mined here since 1847 and nortvithstariding the difficulties 
of transportation through a rough mountain region, mines were 
rapidly developed and in 1855 oyer 14000 tons of ore, worth more 
than a million dollars were marketed Ihese mines were the 
principal source of the supply of copper foi the Confederate States 
dunng the Ciyil War The opening in i8()9 of a railway passing 
directly through the mining territory made it possible to woik the 
mines more profitably, and operations were developed on a large 
scale In 1908 618 806 short tons of ore were rained producing 
from the smelters on the ground 19 710 103 lb of metallic copper 
The ore is a sulphide and m 1898 an extensive plant was erected 
to manufacture sulphuric aci I as a by-jiroduct 

In 1892-1893 large deposits of phosphate rock of high quality 
were discovered m the central southern part of the state about 
60 rn south west of Nashville and the rapid development of quarries 
was begun The output increased from 19,188 tons in 1894 to 
638 612 tons (valued at S3 047 836) in 1907 when Tennessee ranked 
second among the states of the Union in the production of phosphate- 
rock The introeluction of this new supply had a marked effect on 
the fertilizer business of the country 

^ Inexhaustible deposits of marble arc found in Eastern Tennessee 

i m an area about 100 m long by 20 m wide, the centre of which 


IS Knox county, the deposits extending southward into Geoig 
These marbles are of a distinctive character, being usually mottl 
in bright shades of red, pink chocolate and grey They are ei 
ployed principally for interior decoration, and were thus large 
used m the c^itol at Nashville and in the National Capitol 
Washington Systematic quarrying of these marbles was begun 
early as 1838, and the output of the quarnes has constantly mcreas 
since the Civil War 

In 1908 Tennessee produced 179 ozs of fine gold and 57 696 o 
of fine silver, a part of each coming, as a by-product, from the copf 
refineries Zme ore is mined on a small scale in the eastern pr 
of the state the product in 1908 being 341 short tons of metallic zi 
valued at 8s2 0^4 Among the other minerals found and mined 
a limited extent are lead, manganese barytes fluorspar, slate gram 
and petroleum The total value of all minerals was 819,277,0 
in 1908 

Manufactures — To an unusual degree the natural resources of t 
state supply the raw material for its manufactures The ownersh 
of industrial establishments is largely in the hands of individiia 
firms ami comparatively small corporations, rather than of lar 
combinations the average capital per establishment in 1905 ben 
about 832 000 The amount of capital invested m manufacturi 
in 1880 was $20,092,845, and the value of the products w 
$37,074 886 In 1905 capitalization (under the factory svstei 
had mcitased to $102 439 481 and value of products to $i 37 960 4; 
This rapid industrial growth has been due in no small degree to t 
great natural resources of the state and its excellent transportatn 
facilities Judged by the value of products regardless of cost 
materials ust d, the floui and grist mill industry ranked first 
1905 ($25 350758) Second in importance was the timber ai 
lumber industry and lumber prodnrts ($21 580 120) 

The state has always held an important place in the iron ai 
steel industiy The capital invested m blast furnaces in 1905 w 
S'? 9 39 783 they employed 1486 persons and the value of tin 
products was <^3 42S o|q Ihc foundrus and machine sho^is of t 
state had a capital of $5 516453, tliey gave employment to ov 
4000 persons and the value of their products was $6 946 5C 
These figures aic exclusive of the numerous and large railway upt 
shops the vilue of whose products was $5 839 445 

The manufacture of Icathci is another important industr 
T arge tanneries were attracted to the state soon after the C u 
War b\ the abundance of tan bark m the forests and the cheapnt 
of laboui In 1905 $4,013,289 was invested in the manufactii 
of leather, and the products were viliitd at $3 58 ^ 871 

In 1905 the textile industry had an invcste^d capital of $8 583 n 
and i product valued at $6 895 203 The manufacture of cott( 
g(3ods was the chief sub-division of tlic industry employing 153,3 
spmdlcs 3008 looms and 1787 knitting machines 

The printing and publishing industry of the state had an invest 
c'u'iital of <34 408 584 and produe ts value d at <i»5 063 580 The man 
fa|ture of malt and distilled licpiors employed (ie;o5) a capital 
$3 220 8g9 and the value of the product was $2 4 (k) 256 Among t 
other important manufacturing industries of the state and the vdl 
of their proelucts in 1905 arc men’s clothing $2961 581 pite 
medicines ‘32680610, cotton-secd oil and oil cake $3 743 92 
tobacco, S404 241 , artificial ice, $727 263 , agricultural implemen 
$768,895 , and coke, $809 801 

Transportation — The railway mileage of Tennessee mcreas 
from 1253 m in i86eT to 3184 in 1900, and 3480 on the ist of Janua 
1909 The principal railways operating in the state m 1910 we 
the Louisville and Nashville the Nashville C hattanooga and St I 011 
the Cincinnati Southern and the Southern The navigable wat( 
ways include the Mississippi river (which forms the western bounda 
of the state) the lennessee river, navigable throughout its lengt 
from Knoxville , and the Cumberland river navigable througho 
its length m the state Chattanooga, Knoxville, Memphis a: 
Nashville are ports of entry 

Population — ^Thc total population in 1880 was 1,542,359 , 
1890, 1,767,518 , in 1900, 2,020,616 , and m 1910, 2,184,789 ^ < 
the total population in 1900, 1,522,600 were native whiti 
17,746 were foreigii-bom, 480,243 were negroes, 108 wg 
I ndians, 75 were Chinese and 4 were Japanese Of the 1 
habitants bom m the United Stc-tes 38,561 were born in Georg] 
36,052 in Kentucky, 28,405 in North Carolina, 27,709 in Al 
bama, and 25,953 in Virginia Of the forcign-born 4569 we 
Germans, 3372 were Irish and 2207 were English Of the tol 
population 50,032 were of foreign parentage — i e either o 
or both parents were forcign-bom — and 11,164 were of Germa 
9268 of Irish and 3532 of English parentage on both the fathe 
and the mother’s side Of the total population of the state 
1906, 697,570 were members of religious denominations Ihc 

* The populations in other census years were are follows (179* 
35 691 , (1800), 105 602 , (1810) 261 727 , (1820), 422 823 , (1831 
681904,(1840) 829,210, (1850) I 002,717 , (i860), 1,109,80 

(1870), 1,258,520 
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were 277,170 Baptists, 241,396 Methodists, 79,337 Presby- 
terians, 56,315 Disciples of Christ, 17,252 Roman Catholics, 
7874 Protestant Episcopalians, 3225 Lutherans, 2875 United 
Brethren and 2426 Congregationalists From 1890 to 1900 the 
urban population {t e the population of places having 4000 
inhabitants or more) increased from 219,792 to 285,886, or 
30 I per cent , the semi-urban population {t e the population of 
incorporated places, or the approximate equivalent, having 
less than 4000 inhabitants) increased from 87,351 to 114,837, 
109 per cent of the total increase in population , while the 
rural population (t e population outside of incorporated places) 
increased from 1,460,375 to 1,619,893, 63 per cent of the total 
The principal cities of the state, with population for 1900, are 
Memphis, 102,320 , Nashville, 80,865 , Knoxville, 32,637 and 
Chattanooga, 30,154 

Government — Tennessee has had three constitutions, but the 
present one, adopted in 1870, is a reproduction of the second 
(1834) with only a few changes Amendments may be proposed 
not oftener than once m six years by a majority of the members 
elected to each house of the legislature, but before they can be 
adopted they must be agreed to first by two-thirds of the 
members elected to each house of the next succeeding legis- 
lature, and later by a majority of all the eituens of the state 
voting for representatives at the next regular election The 
legislature may, also, submit to the people the question of call- 
ing a convention to amend or revise the constitution, and such 
a convention must be called whenc ver, upon the submission of 
this proposition, a majority of the votes are cast m favour of it 
Every attempt to amend or revise the present constitution has, 
however, been unsucc c ssful I he right of suffrage is given to every 
male citizen of the United States who has attained the age of 
twenty-one years and heus been a resident of the state for one 
)ear, provided he has paid his poll tax and has not been con- 
victed of bribery, larceny or other infamous crime The elec- 
tion of the governor, members of the general assembly and 
congressmen lo held biennially, in even numbered years, cm the 
first Tuesday after the first Monday in No\ ember, but the 
election of judicial and county officers is held on the first 
Thursday m August 

Ihe governor is the only state executive officer who is elected by 
the people He is elected for a term of two years and is not eligible 
for more than three consecutive teiins He must be at k ist thirt> 
years of age and have been a citizen of the state for the last seven 
^c'^ls before election Although eommander-in-ehicf of the state 
forces he mav call the militia into service only when there is a rebellion 
or an invasion and the general assembly declares that the public 
safety rcciuircs it The officers of tlie penitentiary and of the reform i- 
tory for boys are authorized to advise the governor with respect to 
in application for the pardon of an inmate of their institution but 
he IS not bound by their advice and there is no real restriction on 
his powei to pirdon except that he is not permitted to pardon in 
cases of impeachment Among the more important officers ap- 
pointed by the governor are the superintendent of public instruc- 
tion, the commissioner of agriculture, statistics and mines in assay er 
state entomologist, and olliccrs of the penitentiary The governor 
may veto bills passed by the general assembly, but to override 
his veto the vote of only a bare majority of the members elected to 
tach house is required Ihe governor's salaiy is ^>4000 a yeai 
Iherc IS no lieutenant governor, 111 case of a vacancy in the office 
of governor the speaker of the Senate becomes acting governor 
ihe secretary of state the comptroller and the treasurer are elected 
by a joint ballot of the Senate and the House of Representatives 
each for a term of two years , the attorney-general is appointed 

by the judges of the supreme court for a term of eight yaars 

Both senators and representatives are elected for a term of two 
years by counties or by districts having approximately the same 
population Ihe number of representatives is limited by the con- 
stitution to yo and the number of senators to one- third the numbei 
of representatives The qualifications prescribed for senators and 
representatives ire that they shall hav^e been citizens of the state for 
three years and residents of the county or district they are to repre- 
sent tor one year immediately preceding the election, and that 
senators shall be at least thirty years of age The legislature meets 
biennially, in odd numbered years, on the first Monday in January'^ 
and the length of the session is hmited by a provision that the 
members shall be paid four dollars a day, besides an allowance for 
travelling expenses, not to exceed 75 days , whenever the governor 
calls an extra session they are not paid for more than 20 days Bills 
of whatever character may originate m either house but no bill can 
become a law until it has passed both houses by a majority of all 
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the members to which the house is entitled under the constitution 
and if the governor vetoes a bill it cannot become a law until it has 
again passed both houses by such a majority Only the more 
customary restnetions arc placed upon the legislature by the con- 
stitution , such, for example, as that it shall pass no laws impairing 
the obhgation of contracts, no ex post facto laws, no law authonzing 
imprisonment for debt, no law re straining the freedom of the press 
or freedom of speech, and that it shall not lend the credit of the 
state or make the state “ ov\ncr m whole or in part of any bank 
or a stockholder with others in any association, company, corpora 
tion or mumcipahty " 

The administration of justice is vested in a supreme court, a court 
of civil appeals, chancery courts, circuit courts, county courts, 
justice of the peace courts, and, in certain cities and towns, a 
recorder s court The supreme court consists of five judges elected 
by the state at large for a term of eight years, one for each of three 
grand divisions (eastern, middle and western) and two for the state 
at large Each judge must be at least thirty -live vears of age and 
have been a resident of the state for five years before his election 
The judges designate one of their number to preside as chief justice 
The court has appellate jurisdiction only For the eastern district 
it sits at Knoxville, for the middle district at Nashville, and for 
the western district at Jackson The concurrence of three judges 
is necessary to a decision Ihe court of civil appeals, which m 1907 
was substituted for the court of chancery appeals, is also composed 
of five judges not more than tw'o of whom shall reside m the same 
grand division They are elected for a term of eight years, and 
each of them must be at least thirty years of age and have resided 
ri the state for hve y cais before election This court has jurisdiction 
of ajipeals from equity courts in which the amount in controversy 
does not exceed $1000 exctjit in cases involving the constitutionality 
of a Tennessee statute, contested election or state revenue, and 
ejectment suits, it has jurisdiction also of civil cases tried in the 
circuit and common law courts m which writs of error or appeals 
111 the nature of writs of error are applied for It mav transfer any 
rase to the supreme court or the supreme court may assume jurisdic- 
tion of any of its cases by issuing a writ of ccrttorari but otherwise 
its decrees are final Ihe state is diMdcd into twelve chancery 
districts in each of which a chancellor is eltcted for a term of eight 
vears, and at e\try count\-se it m each district a court of chancery 
IS held The court has exclusive original jurisdiction m eijuity 
cases m which the amount in controversy exceeds fifty dollars, 
loneurrent jurisdiction with the county court m such matters as the 
administration of est ites, the appointment and remov al of guardians 
and concurrent jurisdiction with the circuit courts m proceedings 
for divorce Tlie slate is also dmded into nineteen circuits m 
each of which a circuit judge iseltctc*d for a term of eight \ears and 
at every county -seat in each circuit a circuit court is held Tlie 
original jurisdiction of the circuit courts extenels to all cases both 
civil and cnmin il not exclusively conferred upon some other court 
and thev ha\c appellate jurisdiction in all suits and actions begun 
m the lower courts In several of the counties the county court 
is composed of a county judge, elected for a term of eight years, 
together with the justices of the pc ice in the county, and m the 
other counties it consists of the justices of the jieace alone Its 
ju(h(ial business is principally the probate of wills and matters 
relating to the administration of estates Each county is dn idcd 
into civil districts varying in number according to population and 
each district elects at least two justices of the peace for a term 
of SIX y ears , c leh county towm or incorporated town also elects 
one justice of the peace The jurisdiction of i justice (f Ihe 
peice usually coextensive with thi county, extends to the col 
lection of notes of hand not exceeding $1000, to the settle 
ment of accounts not exceeding $500 to suits lor the recovery of 
property or suits demanding pavinent for dam iges, except lor 
hlxi or slander, not exceeding $500, to equity cases in which the 
amount m controversy docs not exceed $50 , and to various other 
small cases A recorder has concurrent junsdiction with a justice 
of the peace 

Local (Hwernmtnt — The government of each county is vested 
principally in the county court 4 his body represents and acts for 
the county as a corporation , has charge of the election and repair 
of county buildings levies the county taxes which are limited bv 
law, however, to three mills on the dollar exclusive of those for 
schools, public highways, interest on the county debt, and other 
special purjioscs, divudes the county into highway districts and 
chooses a highway commissioner for each district for a term of 
two years , and chooses a superintendent of schools, a surveyor 
a public administrator and public guardian, a board for the equaliza- 
tion of taxes, a coroner, a ranger, and a j iil phy sieian or health 
officer each for a term of two years, three commissioners of the poor 
for a term of three years (one each year), and a keeper and sealer 
of weights and measures to serve during its pleasure A county 
trustee, whose duty it is to collect state and county taxes, and a 
sheriff are elected by the county for a term of tw^o v ears a clerk 
of the county court and a register are also elected by the county 
for a term of four years , and the county judge or chairman of the 
county court, the clerk of the county court, and the county health 
officer constitute a countv board of health In each cml district 
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of a county which contains the county seat tliere are two constables, 
and in other civil districts of the county one constable elected for 
a term of two years The general law for the incorporation of 
Cities and towns vests the government of each municipahty accepting 
its provisions principally m a mayor and two aldermen from each 
ward All are elected for a term of two years, but one-half of the 
aldermen retire annually The mayor and aldermen may appoint 
such officers as they deem expedient The mayor may veto any 
action of the aldermen, and to override his veto a two-thirds 
majority is required 

Miscellaneous Laws — For the protection of the property rights of 
married women the code of Tennessee provides that the wife s real 
estate shall be exempt from her husband s debts , that the proceeds 
of her real or personal property shall not be paid to any other person 
except by her consent certified upon privy examination of her by 
the court or a commissioner appomtecl by the court , and that she 
may mortgage or convey her real estate without the concurrence 
of her husband provided she be privately examined regarding the 
matter by a chancellor, circuit judge, or the clerk of the county 
court When a husband dies his widow is entitled to a dower in 
one-third of his real estate and, if there be not more than two 
children, to onc-third of his personal estate , if there are more tlian 
two children her share of tne personal esfcite is the same as tliat 
of each child If a husband die intestate ind leave no otlicr heirs 
the widow IS entitled to all his real estate m fee simple When a 
wife dies leaving a husband of whom there has been issue born 
alive he has by the courtesy a life interest in all her real estate and 
all her personal estate , if the wife die intestate and leave no other 
heirs tlic husband is entitled to all her real estate m fee simple 
The causes for divorce are impotcncy, bigamy, adultery, desertion 
for two yearh, conviction of an infamous crime the attempt of one 
of the parties to take the hfe of the other, the husband s cruel and 
inhuman treatment of his wife, refusal of the wife to remove with 
her husband into the state w thout a reasonable cause, pregnancy 
of the wife at the time of the marriage by another jierson without 
the knowledge of the husband and habitual arunkenness provided 
the habit has been contracted subsequent to the marriage Ihc 
plaintiff must be a resident of the state for two years before fihng a 
petition for i divorce If the husband is the plaintiff his interest 
in his wife s property is not impaired by the dissolution of the 
marriage but the defendant wile forfeits all her interest in his 
property Either party may marry again but a defendant who 
nas been found guilty of adultery is not permitted to marry the 
CO respondent dunng the life of the plaintiff A homestead of a 
head of a family to the value of $1000 is exempt from forced sale 
cxc< pt for the collection of taxes, debts contracted for its purchase 
or in making improvements upon it, or fines for voting out of ihc 
election district, for carrying concealed weapons, or for giving away 
or selling intoxicating hquors on election days If the owner is 
married the homestead cannot be sold without the joint consent 
of husband and wife, and the wife s consent, as in other conveyances 
by married women, must be certified before the court or a com- 
missioner appointed by the court The homestead inures for the 
benefit of the widow and minor children Ninety per cent of the 
salary, wages or income of each person eighteen years of age or 
over IS also exempt from attachment provided such salary, wages 
or income does not exceed $40 per month, and in any case I36 per 
month of the salary, wages or income of a person eighteen years 
of age or over cannot be attached The employment of children 
under fourteen years of age in any workshop, factory or mine 
within the state is forbidden by a law enacted in 1901, and the em- 
ployment of women or of boys under sixteen years of age in any 
manufacturing cstabhshment is limited to sixty hours a week by 
a law enacted in 1907 

Chanties cVe — Ihe chantablc and penal institutions of the state 
consist of the Central Hospital for the Insane near Nashville the 
Eastern Hospital for the Insane near Knoxville , the Western 
Hospital for the Insane near Bolivar the Tennessee School for the 
blind at Nashville , the Tennessee Deaf and Dumb School at Knox- 
ville , the Confederate SoUliers Home near Nashville, on the 
“ Hermitage,” the estate formerly bclonmng to \ndrew Jackson , 
and the Penitentiary and the Itnncssee Industrial School both at 
Nashville , and in 1907 the legislature passed an Act for the estab- 
lishment in Davidson county of the Tennessee Reformatory for boys 
Each hospital for the insane is governed by a board of five trustees 
appointed by the governor, with the consent of the senate for a term 
of six years, and for the immediate supervision of each the trustees 
appoint a superintendent for a term of eight years The Schools 
for the Bhnd and the Deaf and Dumb are each managed by a board 
of trustees vacancies in w hich are filled by the remaining trustees 
with the concurrence of the legislature The Confederate Soldiers' 
Home IS managed by a board of fifteen trustees, of whom six are 
\\omcn each serving until death or resignation, when his or her 
successor is appointed by the governor upon the recommendation 
of the corporation known as the Association of Confederate Soldiers 
The Penitentiary is governed by a board of three pnson commis- 
sioners a supenntenaent a warden an assistant or deputy warden, 
a matron, a physician and a chaplain, all appointed by the governor, 
the commissioners for a term of four years, the other officers for 


a term of two years The pnsoners are kept at labour principally 
in the state coal-mincs, in manufacturing coke, on farms, or at 
contract labour within the pnson walls , not more than 199 prisoners 
are to be leased to any one firm or corporation or to be employed 
in any one business within the walls 1 he income to the state from 

the prison is greater than the disbursements for its maintenance 
By good conduct a convict may shorten his term of service one 
month the first year, two months the second year, three months 
each ye*ir from the third to the tenth inclusive, and four months 
each subsequent year Ihe Industrial School, which is for orphan, 
helpless wayward and abandoned children, is governed by a board 
of directors consisting of the governor, comptroller, secretary of 
state and treasurer as ex officio members and seven other members, 
a portion retiring every two years, and their successors being ap- 
pointed by the remaining flirectors with the concurrence of the 
senate Ihe act for establishing the Tennessee Reformatory for 
Boys provides that the institution shall be governed by a board 
of trustees consisting of the governor and five other members one 
ictirmg each year tint boys under eighteen years of age who arc 
convicted of a penitentiary offence shall be sent to it , that the trustees 
may transfer ineoirigible boys to the penitentiary put others out 
in the service of citizens on probation, 01 recommend them to the 
governor for jiardon A gencril control of all public chanties and 
correctional institutions is exercised by an unsal ined Board of State 
Chanties consisting of the governor and six members apjiointed 
by him for a tcim of three years two rctinng every two years 
1 he principal duties of this board ire to examine Hu condition and 
the management of such institutions and report to the governor , 
and county and city authorities must submit to it for criticism all 
plans for new jails public infirmaries and hospitals 

Education — For the administration of the common school system 
each county having live or more civil districts is divided into five 
school districts and in counties having five 01 less tlian five civil 
districts each civil district constitutes a school district Each 
school district elects one member of the county board of education, 
and in counties having less than five school districts one or more 
members of ihe county boaid, the number of which is ilu.iys 
five besides the county supcimtcntU nt who is ex officto it •> secretary, 
arc elected by the county at large , and to this county board 01 
education tog< thei with district advisory boards is entrusted the 
management and control of the common schools By the general 
education law enacted in 1909, 25 per cent of the gross state revenue 
IS paid into the general education fund, Oi per cent of this fund is 
ipportioned among the several counties according to their school 
population, and 10 per cent of it constitutes a special fund to be 
apportioned among eligible counties in proportion to their school 
popul ition but m inverse ratio to their taxable property , lo bo 
ehgiblc to any portion of this special fund a county must levy 
for the maintenance of common schools a tax not less than forty 
cents on each $100 of taxable property, a tax of $2 on each taxable 
pill, and such jirivilege taxes as the slate permits it to levy for school 
purposes Each county court may provide for one or more county 
high schools to be maintained in part by additional county taxes 
and miscellaneous funds, and 8 per cent of the state school fund is 
set apart for the encouragement of counties in this matter In 
1908 there was a county high school in each of 23 counties and m 
1910 in each of 50 counties. The high schools are largely under 
the control of the state board of education consisting of the governor 
(president), state sujiermtendent of public instniclion (secretary 
and treasurer), and six other members appointed by the governor. 
When the general education law was enacted in 1909 Tennessee had 
no state norm il schools, but by the law 1 3 per cent of the stale 
educational fund is set apart for the establishment and maintenance 
of schools solely fortheeducation and profession il training of teachers 
for the elementary schools , one for white teachers in each of three 
grand divisions of the state, and one agricultural and industrial 
normal school for the mdustrial education of negroes and for pre- 
paring negro teachers for the common schools, and the management 
of these schools is vested m the state board of education At the 
head of the state educational system is the University of Tennessee, 
which embraces a college of liberal arts, a graduate department, 
a college of engineering, a college of agriculture, 1 school of pharmacy 
an industrial department, and a law department at Knoxville, and 
medical and dental departments at Nashville The institution 
IS governed by a board of trustees consisting of the governor, the 
state superintendent of public instruction, the commissioner of 
agriculture, the president of the university and twelve other 
members , two from the city of Knoxville and one from each 
congressional district, two elected each year Seven per cent, of 
the general school fund is set apart for its maintenance it was 
founded m 1794 For the higher education of teachers Tennessee 
has the Peabody College for Teachers, at Nashville, founded (1875) 
and maintained chiefly with proceeds from the George Peabody Fund 
for the improvement of education in the South Other institutions 
of higher learning, not under the control of the state, are the 
University of Nashville (non-sect , 1785) , Washington and Tusculum 
College (non-sect , 1794) at Greenville , Maryville College (Presby- 
terian, 1819) at Maryville , Cumberland University (Presbyterian, 
1842) at Lebanon, Bumtt College (non-sect, 1848) at Spencer, 
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Hiwassee College (non-sect , 1849) at Sweetwater , Bethel College 
(Presbyterian, 1850) at McKenzie , Carson and Newman College 
(Baptist, 1851) at Jetferson City, Walden University (Methodist, 
1866) at Nashville , Fisk University (Congregational, 1866) at 
Nashville , University of Chattanooga (Methodist, 1867) at Chat- 
tanooga University of the South (Protestant Episcopal, 1868) 
at Sewanee , King College (Presbyterian, 1869) at Bristol , Christian 
Brothers College (Roman Catholic, 1871) at Memphis, KnoxviUe 
College (United Presbyterian, 1875) at Knoxville , Milligan College 
Christian, 1882) at Milligan , South-western Presbyterian College 
1885) at Clarkville , and Lincoln Memorial University (non-sect , 
1895) at Cumberland Gap 

Finance — The state revenue is derived from a general property 
tax, a poll tax, an income tax, a tax on transfers of realty, an ad 
valorem tax on the average capital invested by merchants in their 
business, a privilege tax on merchants and many other occupations 
and businesses , a tax on litigation, It vied on the unsuccessful party, 
a collateral inheritance tax, and fines and forfeitures btate, 
county and municipal taxes are assessed by a county assessor, 
who is elected for a term of four years, and one or more deputies 
whom the assessor is authorized to appoint The law requires 
that all property shall be assessed at its full cash value, but personal 
property to the value of 1 1000 is exempt from taxation Real 
estate is assessed biennially , personal property, privileges and polls 
annually Assessments are examined and revised both W a county 
board of equalization and a state board of equalization The county 
board consists of five members elected annually by the county 
court , justices of the peace are ineligible to election on this board, 
as are ilso all persons who have served on it within five years 
The state board consists of the secretary of state, treasurer and 
comptroller The clerk of the county court collects all taxes of 
persons, companies or corporations subject to a privilege tax , 
the county trustet the taxes of other per^-ons Three revenue 
commissioners, one of whom is an expert accountant, are elected 
biennially by each county court to examine the Ixioks and reports 
of the collectors, and three state revenue agents are appointed 
biennially by the comptroller to examine the records of all officials 
charged with the collection or disbursement of state or county 
revenue The state revenue for the two years ending the 19th of 
December iqo6 amounted to $3,804,740 and the cost of conducting 
the state government for these two years was $3,568,977 The 
bonded debt of the state grew from $16,643,666 on the ist of October 
1859 to $37,080,666 on the 1st of October 1869, but by the 19th of 
Decembtr 190O it had been reduced to $14,236,766 

History — Ihc present site of Memphis may be the point 
where the Spanish explorer, Hernando de Soto, reached the 
Mississippi rivcT, but this cannot be determined with certainty 
Father Marquette in his voyage down the Mississippi camped 
upon the western border, and La Salle built Fort Prud’homme 
upon the Chickasaw Bluffs, probably on the site of Memphis, 
in 1682, but it was abandoned, then rebuilt, and again aban- 
doned The territory was included in the Lnglish grant to Sir 
Walter Raleigh in 1584 and in the later Stuart grants mcludmg 
that of Carolina, in 1663 No permanent settlement, however, 
was made until 1769, though wandering explorers and fur 
traders visited the eastern portion much earlier A party of 
Virginians led by Dr Thomas Walker (1715-1794), in 1750 
reached and named the Cumberland river and mountains in 
honour of the royal duke In 1756 or 1757, Fort Loudon, 
named in honour of John Campbell, earl of Loudon, was built 
on the Little Tennessee river, about 30 m N of the present site 
of Knoxville, as an outpost against the Ficnch, who were now 
active in the whole Mississippi Valley, and was garrisoned by 
royal troops Ihe fort was captured, however, by the Cherokee 
Indians in 1760, and both the garrison and the neighbouring 
settlers were massacred 

Eastern Tennessee was recognized as a common hunting 
ground by the Cherokees, Creeks, Miamis and other Indian 
tribes, and the Iroquois of New York also claimed a considerable 
portion by right of conquest In 1768 the Iroquois ceded what- 
ever claim they had to the English, and in 1769 several cabins 
were built along the Watauga and Holston rivers upon what 
was thought to be Virginian soil A settlement near the present 
Rogersville was made in 1771 and in the next year another 
sprang up on the Nolhchucky After the failure of the Re- 
gulator insurrection m North Carolina in 1771, hundreds of the 
Regulators made their way into the wilderness When the 
settlements were found to be within the limits of North Carolina, 
that colony made no effort to assert jurisdiction or to protect 
the settlers from Indian depredations Therefore in 1772 the 


residents of the first two settlements met m general convention 
to establish a form of government since known as the Watauga 
Association A general committee of thirteen was elected to 
exercise legislative powers I his committee elected from its 
members a committee of five in whom executive and judicial 
powers were lodged The smaller committee elected a chair- 
man, who was also chairman of the committee of thirteen A 
sheriff, an at orney and a clerk were elected, and regulations 
for recording deeds and wills were made Courts were held, 
but any conflict of jurisdiction with Virginia or North Carolina 
was avoided In 1775 the settlement on the Nolhchucky was 
forced to join the association, and in the same year the land was 
bought from the Indians in the hope of averting war With 
the approach of the War of Independence, the dream of be- 
coming a separate colony with a royal governor was abandoned, 
and on petition of the inhabitants the territory was annexed 
to North Carolina m 1776 as the Washington District, which 
in 1777 became Washmgton county, with the Mississippi river 
as the western boundary The population mcrcased rapidly 
and soon several new counties were created 

Durmg the War of Independence the hardy mountaineers 
under John Sevier and Evan Shelby did valiant service against 
both the royal troops and the Loyalists in South Carolina, 
chiefly as partisan rangers under Charles McDowell (1743-1815) 
Major Patrick Ferguson, with several hundred Loyalists and a 
small body of regulars, made a demonstration against the western 
settlements, but at King’s Mountain in South Carolina he was 
completely defeated by the Americans, among whom Colonel 
Sevier and the troops led by him were conspicuous (see King’s 
Mountain) 

After the War of Independence the legislature of North 
Carolina in 1784 offered to cede her western territory to the 
general government, provided the cession should be accepted 
within two years The Watauga settlers, indignant at this 
transfer without their consent, and fearing to be left without 
any form of government whatever, called a convention which 
met at Jonesborougb on the 23rd of August 1784, and by which 
delegates to another convention to form a new state were ap- 
pointed Meanwhile North Carolina repealed the act of cession 
and created the western counties into a new judicial district 
A second convention, in November, broke up in confusion 
without accomplishing anything , but a third adopted a con- 
stitution, which was submitted to the people, and ordered the 
election of a legislature This body met early m 1785, 
elected Sevier governor of the new state of Fianklin (at first 
Frankland), filled a number of offices, and passed several other 
acts looking to separate existence Four new counties were 
created, and taxes were levied ^ Later m the year another 
convention, to which the proposed constitution had been re- 
ferred, adopted mstead the constitution of North Carolina with 
a few trifling changes, and William Cocke was chosen to present 
to Congress a memorial requesting recognition as a state Con- 
gress, however, ignored the request, and the diplomacy of the 
North Carolina authonties caused a reaction For a time two 
sets of officials claimed recognition, but when the North Carolina 
legislature a second time passed an act of oblivion and remitted 
the taxes unpaid since 1784, the tide was turned No successor 
to Sevier was elected, and he was arrested on a charge of treason, 
but was allowed to escape, and soon afterwards was again ap- 
pointed brigadier-general of militia 

Meanwhile, settlers had pushed on further into the wilderness 
On the 17th of March 1775 Colonel Richard Henderson and his 
associates extinguished the Indian title to an immense tract of 
land in the valleys of the Cumberland, the Kentuck) and the 
Ohio rivers (see Kentucky) In 1778, James Robertson 
(1742-1814), a native of Virginia, who had been prominent in 
the Watauga settlement, set out with a small party to prepare 
the way for permanent occupation He arrived at French 

‘ On account of the scarcity of a circulating medium more than 
twenty articles were valued and declared legal tender Among 
them were fox skins is 6d , beaver skms, 6s , bacon, 6d the 
pound , rye whisky 2s 6d the gallon 
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Lick (so called from a iTench trading post established there) 
early in 1779, and m the same year a number of settlers from 
Virginia and South Carolina arrived Another party ltd by 
John Donelson arrived m 1780, and after the close of the War 
of Independence, the immigrants came m a steady stream A 
form of government similar to the Watauga Association was 
devised, and block-houses were built for defence against the 
Indians Robertson was sent as a delegate to the North 
Carolina legislature in 1783 and through his instrumentality 
the settlements became Davidson county Nashville, which had 
been founded as Nashborough in 1780, became the county 
seat finally, in 1843, became the state capital 
Robertson, the dominant figure in the early years, struggled 
to counteract the efforts of Spanish intriguers among the 
Indians, and when diplomacy failed led the settlers against the 
Indian towns 

On the 25th of February 1790 North ( arohna again ceded the 
territory to the general government, stipulating that all the 
general provisions of the Ordinante of 1787 should apply except 
that forbidding slavery Congress accepted the cession and, 
on the 26th of May 1790, passed an act for the government of 
the “ Territory south of the River Ohio ” William Blount 
was appointed the first governor, and in 1792 Knoxville became 
the scat of government The chief events of Blount’s adminis- 
tration were the contests with the Indians, the purchase of their 
lands, and the stiuggle against Spanish influence A census 
ordered by the Tenitorial legislature in 179 s showed more than 
60,000 free inhabit ints (the number prescribed before the 
Territory could become a state), and accordingly a convention 
to draft a state constitution met in Knoxville on the nth of 
January 1796 Ihe instrument, which closely followed the 
constitution of North Carolina, was proclaimed without sub- 
mission to popular vote John Sevier was eketed governor, 
and William Blount and William Cocke United States senators 
In spite of the opposition of the Federalist party, whose leaders 
foresaw that lenntssee would be Republican, it was admitted 
to the Union as the sixteenth state on the ist of June 1796 

With the rapid increase of population, the dread of Indian 
and bpaniard declined Churches and schools were built, and 
soon many of the comforts and some of the luxuries of life made 
their appearance The public school S}stem was inaugurated 
in 1830, but not until 1845 was the principle of taxation for 
support fully recognized As in all new states, the question 
of a circulating medium was acute during the first half of the 
19th century, and stale banks were organized, which suspended 
specie payments in times of financial stringency The Bank of 
lennessee, organized in 1838, had behind it the credit of the 
state, and it was hoped that mone) for education and for in- 
ternal improvements might be secured from its profits The 
management became a question of party politics, and during 
the C ivil War its funds were used to advance the Confederate 
cause The development of the western section along the 
Mississippi was rapid after the beginning of the century 
Memphis, founded m 1819, was thought as late as 1832 to be in 
Mississippi, and not until 1837 was the southern boundary, 
which according to the North Carolina cession was 35°, finally 
established^ In common with other river towns, the dis- 
orderly clement in Memphis was large, and the gamblers, robbers 
and horse thieves were only suppressed by local vigilance com- 
mittees The peculiar topographical conditions made the three 
sections of the state almost separate commonwealths, and 
demand for better means of communication was insistent 

Ihe policy of state aid to internal improvements found ad- 
vocates very early in spite of the Republican affiliations of the 
state, but a definite programme was not laid out until 1829, 
when commissioners for internal improvements were appointed 
and an expenditure of $150,000 was authonzed In 1835 the 
state agreed to subscribe one-third to the capital stock of com- 
panies organized to lay out turnpikes, railways, &c , and four 
years later the proportion became one-half Though these 

^ For account of the settlement of the dispute over the northern 
boundarv see Kentucky 


I agreements were soon repealed, the general policy was con- 
I tinned, and in 1861 more than Si 7,000,000 of the state debt was 
due to these subscriptions, from which there was little return 
i hough President Andrew Jackson was for many years 
practically a dictator m Tennessee politics, his arbitiary methods 
and his intolerance of any sort of independence on the part of 
his followers led to a revolt in 1836, when the electoral vote of 
the state was given to Hugh Lawson White, then United States 
senator from Tennessee, who had been one of Jackson’s most 
devoted adherents White’s followers called themselves Anti- 
Van Buren Democrats, but the proscription wffiich they suffered 
drove most of them into the Whig party, whieh carried the 
state in presidential elections until 1856, when the vote was cast 
for James Buchanan, the Democratic candidate The Whig 
parly was so strong that James K Polk (Democrat), a resident 
of the state, lost its electoral vote in 1844 With the disintegra- 
tion of the Whig party, the state again became nominally 
Democratic, though Union sentiment was strong, particularly 
in EavSt Tennessee There were few large plantations and fewer 
slaves in that mountainous region, while the middle and western 
sections were more in harmony with the sentiment in Mississippi 
and Alabama In 1850 representatives of nine southern slates 
met in a convention at Nashville {qv)iQ consider the questions 
at issue between the North and the South The vote of the 
state was given foi Bell and Lverett m i860, and the people 
as a whole were c:)pposed to secession 

Ihe proposition to call a convention to vote on the question 
of secession was voted down on the 9th of Fcbiuary i86t, but 
after President Lincoln’s call for troops the legislature sub- 
mitted the question of secession directly to the people, and 
meanwhile, on the 7th of M ly 1861, entered into a “ Militar> 
League ” with the Confederacy An overwhelming vote wa? 
cast on the 8th of June in favour of secession, and on the 24th 
Governor I G Harris (1818-1897) issued a proclamation de- 
claring Tennessee out of the Union Andrew Johnson, then a 
United States senator from Tennessee, refused to resign his 
seat, and was supported by a large element in East Tennessee 
A Union convention, including representatives from all the 
eastern and a few of the midcllc counties, met on the 17th ol 
June 1861 and petitioned Congress to be admitted as a separate 
stite The request was ignored, but the section was strongly 
Ur lonist m sentiment during the war, and has since been strongl). 
Republican 

The state was, next to Virginia, the chief battleground during 
the Civil War, and one historian has counted 454 battles and 
skirmishes which took place within its borders In February 
1862, Geneial U S Grant and Commodore A H Foote captured 
Fort Henry on the Tennessee river, and Fort Donelson on the 
Cumberland The Confederate line of defence was broken and 
General D C Buell occupied Nashville Grant next ascended 
the lennessee river to Pittsburg Landing with the intention 
of capturing the Memphis and Ch*irlcston railway, and on the 
6th-7th of April defeated the Confederates in the battle of 
Shiloh Th(* capture of Island No 10 m the Mississippi on the 
7th ol April opened the river as far south as Memphis, which 
was captured in June On the 31st of December and the 21 d 
of January General William S Rosccrans (Federal) fought with 
General Braxton Bragg (Confederate) the bloody but indecisive 
battle of Stone River (Murfreesboro) In June 1863 Rosecrans 
forced Bragg to evacuate Chattanooga Bragg, however, turned 
upon his pursuer, and on the 19th and 20th of September one 
of the bloodiest battles of the war was fought at Chickamauga 
General Grant nov/ assumed command, and on the 24th and 
25th of November defeated Bragg at Chattanooga, thus opening 
the way into Last Tennessee there General A E Burnside 
at first met with success, but was shut up m Knoxville by 
General James Longstreet, who was not able, however, to 
capture the city, and on the approach of General W T Sherman 
retired into Virginia Almost the whole state was now held by 
Federal troops, and no considerable military movement oc- 
curred until after the fall of Atlanta in September 1864 Then 
General J B Hood moved into Tennessee, expecting Sherman 
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to follow him Sherman, however, sent reinforcements to 
Thomas and continued his march to the sea Hood fought 
with General John M Schofield at Franklin, and on the 
I5th-i6th of December was utterly defeated by Thomas at 
Nashville, the Federals thus securing virtually undisputed 
control of the state ^ 

After the occupation of the state by the Federal armies m 
1862 Andrew Johnson was appointed military governor by the 
president (confirmed March 3, 1862), and held the office until 
mau^rated vice-president on the 4th of March 1865 Re- 
publican electors attempted to cast the vote of the state m 
1864, but were not recognized by Congress Tennessee was 
the first of the Confederate states to be readmitted to the 
Union (July 24, 1866), after ratifying the Constitution of the 
United States with amendments, declaring the ordinance of 
secession void, voting to abolish slavery, and declaring the 
war debt void The state escaped “ carpet bag ” government, 
but the native whites in control under the leadership of William 
G Brownlow (1805-1877) confined the franchise to those who 
had always been uncompromisingly Union in sentiment and 
conferred suffrage upon the negroes (February 25, 1867) Ihc 
Ku Klux Klan, originating in 1865 as a youthful prank at 
Pulaski, Icnncssee, spread over the state and the entire South, 
and in 1869 nine counties in the middle and western sections 
were placed under martial law At the elections in 1869 the 
Republican party split into two factions Ihe conservative 
candidate was elected bv the aid of the Democrats, who also 
secured a majority of the legislature, which has never been lost 
Since that time Ihe constitution was revised in 1870 For a 
considerable time after the war the state seemed to make little 
material progress, but since 1880 it has made rapid strides 
The principal occurrences have been the final compounding of 
the old state debt at fifty cents on the duller in 1882, the rapid 
growth of cities, and the increased importance of mining and 


manufacturing 

CtOvernors or Tlnnlssll 

Stati of 1 ran him 

John Soviei 

I78«;-i7HS 

Toniorv South of tJu Ohio 

William Blount 

1790 1796 

btate of 7 i nuessei * 

John S( viei Demoeratie-Repiibhcnn 

1796- 1801 

\rchibald Roant, ,, 

1801-1803 

lohn Sevici 

i8o-)-i8o(> 

VVillit Blount 

l8(x^-l8l 5 

Joseph IM Minn, „ , 

181 t;-i82i 

Wilhim t irroll , 

1821-1827 

Sam Houston,® , 

1827-1829 

William Hall (acting) 

1829 

William Carroll Democrat 

1829-1835 

Newton Cannon Anti Jackson Democrat 

18^,3-1839 

James K Polk Democrat 

1839-1841 

James ( Joi’t-s Whig 

1S4T-184S 

Aaron V Brown Democrat 

1843-1847 

Neil S Blown Whig 

1847 1849 

William J roiisdalt Democrat 

1849 1851 

WillumB Campbell \Miig 

1831-18^3 

Andrew Johnson Democrat 


Ish im G Hai ns * 

1837-1802 

Andiew Johnson, Military 

1862-1805 

Interregnum s }.th ]\Iarch-3th \pnl 1865 

^^/llllan G Brownknv, Republican 

1865-1869 

De Witt C Senter Conservative Rtjmblican 

1869-1871 

John C Brown Democrat 

1871-1873 

I lines D Poitei ,, 

1873-1879 

Albert S Marks 

1879-1881 

Alvin Ilawkuis Republican 

1881 1883 


^ The state fiirmshctl ii^ooo soldiers to the Confederate and 
31,000 to the Union Army 

* The Constitutions of 1796 1834 and 1870 all provided that the 
governor shall not serve moie than six years in succession 

* Resigned 

* I oiced to leave capital bv invasion of Federal troops 

* Andrew Johnson the governor was inaugurated as Vice- 
President, March 4, 1865 thereby vacating the office 


William B Bate Democrat 

1883-1887 

Robert L 1 aylor 

1887-1891 

John P Buchanan 

1891-1893 

Peter Turney, 

1893-1897 

Rol)ert L Taylor 

1897-1899 

Benton McMilhn 

1899 1903 

James B Frazier • 

1903-1905 

John I Cox 

1905-1907 

Malcolm R Patterson 

1907- 


Bibliography — For a general physical descnption of the state 
see the Reports of the Tennessee Geolomeal Purvey (Nashville 1840) 
and E C Hewett Geography of lennessee (no place, 1878) On 
administration see L b Mcrnani Higher Education tn Tennessee 
in Circulars of Information of the United States Bureau of Educa- 
tion, No 5 (Washington, 1893), and J W Caldwell Studies tn the 
Constitutional History of Tennessee (Cincinnati 1895 , new ed , 
1907) 

Iherc is no satisfactory complete history of the state The best 
IS James Phtlan’s History of Tennessee (Boston, 1888) lor the 
carl> period see John Haywood Civil and Political History (Knox- 
viUe, 1823, reprinted Nashville 1891), J G M Ramsey Annals 
(Charleston, 1853), A W P\itvi2im, History of Middle Tennessee or 
T ife and 7 imes of General James Robe rtson (Nashville 1 8 i;o) Theodore 
Roosevelt Winning of the West (New York 1889-1896), John 
Carr Early Time's in Middle lennessee (Nishville 1857) For the 
more recent period see O P Temple Last Tennessee and the Civil 
War (C'mcinnati 1899) James W Fertig Secession and Recon- 
struction of lennessee (Chicago 1898), and the Report of Joint- 
Committee on Reconstruction (U S Pub Docs , Wash , 1866) 

TENNESSEE RIVER, the Urgcbt tributary of the Ohio river, 
USA It is formed by the confluence of the Holston and the 
Trench Broad rivers 45 m above Knoxville, Tennessee, flows 
S S W to Chattanooga, there turns W through the Cumberland 
Plateau and into the NE comer of Alabama, continues W 
across the northern part of Alabama, turns N on the boundary 
between Alabama and Mississippi, and continuing N across 
lennessee and Ivenliicky unites with the Ohio at Paducah 
Its principal tributaries rise in the Appalachian mountams 
the Holston and the Clinch on the mountain slope': that flank 
the Appalachian Valley m western Virginia, and the French 
Broad, the Little Tennessee, and the HiWtissee in the mountains 
of western North Carohna The Tennessee itself is 652 m 
long, and with the Holston and the North Fork of the Holston 
forms a channel about 900 m long Its drainage basin 
covers about 44,000 sq m , and its low water discharge at 
Paducah is 10,000 cu ft per second Its average fall is o 79 ft 
per mile 0956 it fiom Knowille to Chattanooga, i 19 ft 
from Chittanooga to Tlorencc, Alabama, and 039 ft from 
Tlorence to its mouth Ihc banks art everywhere casll^ 
accessible except vit Knoxville and Chattanooga, where, for 
short distances, high elevations rise precipitously from the 
water , and as the banks are mostly of chy or rock the channel 
is permanent and the river is unusually free from silt 

The Tennessee is navigable by steamboats throughout its entire 
course of 6^2 m for several months of tlic vear , its tributaries 
have a nearly equal navigable mileage and the mam nvtr and its 
tributaries together have a navigable mileage for rafts and flat- 
boats of 24CX1 m At low w itcr there art three obstructions to 
steamboat navigation in the mam stream the Colbert and Bee 
Tree shoils just below Flortnee the Muscle shoals just above 
Florence , and Hales Bar 3 s *ii below Chattanooga The state 
of Alabama aided by the Federal government constructed a lock 
canal aflonling a depth of ft aiound the Muscle shoals in 1831- 
1836 but because of the obstructions above and below the canal 
was little used and was soon abandoned The federal government 
beginning in 1S6S completed the reconstruction of the Muscle 
Shoals Canal m two divisions (one 35m long with two locks the 
other 14 5 m long with nine locks, and both providing a depth 
of «; ft ) in 1890 began in 1893 the construction of a canal, about 
S m long and wath one lock around Colbert and Bee Iree shoals 
and 111 1904 authorized the construction with private capital of a 
lock and dam at Hales Bar to provide a channel 6 ft deep at low 
water between it ami Chattanooga the water power to be used by 
the persons furnishing the capital In 1903 a committee of the 
Umtetl States Senate recommended that future improvements of 
the nver be made with a view of obtaining ultimately a channel 
having a minimum depth of 12 ft at low water , and in 1907 Con- 
gress adopted a project for deepening to 5 ft at low water the 
channel (145 m long) between Hales Bar and the Muscle Shoals 
Canal In 1908 the commerce carried on the Tennessee between 


• Resigned to enter the U S Senate 
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Chattanooga and Paducah amounted to 755,010 tons, valued at 
$18752180, it consisted chiefly of general merchandise farm 
products, forest products and mon ore in the upper section, of 
general merchandise, cotton timber products and grain in the 
middle section and of general merchandise, farm products and 
timber products in the lower section 

During the C ivil War E'ort Henry was erected by the Confederates 
on the lenuessee nver in Tennessee just below the Kentucky 
state hne and on the bth of February 1862 was captured by Com 
A H Foote , Fort Donelson on the C nmbciland several miles east, 
was captured on the i6th by General U S Grant and the two 
nvers were thus opened for the advance of the Fedcrals far into 
Confederate territory 

TENNIEL, SIR JOHN (1820- ), English humorous and 

satirical artist— specially identified with Punch — was born m 
London in 1820 He educated himself for his career, and 
although he became a probationer, and then a student, of the 
Royal Academy, he soon left the schools, where at that time 
there was little teaching In 1836 he sent his first picture to 
the exhibition of the Society of British Artists, and m 1845 
contributed a i6-ft cartoon, “ An Allegory of Justice,” to the 
competition, held m that year, of designs for the mural decora- 
tion of the new Palace of Westminster For this he received a 
3J200 premium and a commission to paint a fresco in the Upper 
Waiting Hall (or “ Hall of Poets ”) in the House of Lords In 
spite of his tcndenc> towards “ high art,” he was already known 
and appreciated as a humorist, and his early companionship 
with Charles Keene fostered and developed his talent for 
scholarly caricature At Christmas time 1850 he was invited 
by Mark Lemon to fill the position of joint cartoonist (with 
ohn Leech) on Punchy from which Richard Doyle, offended 
> the attitude adopted b> the paper towards the Papal see at 
the time of the so-c illed “ aggression,” had suddenly resigned 
On the strength of his remarkable illustrations to Aesop’s 
Fables, m which artistic power, humour of observation, and 
knowledge of animal life were equall) apparent, Tenniel was 
selected, on Douglas Jcrrold’s initiative, to fill the breach, and 
he contributed his first drawing in the initial letter appearing 
on p 224, vol \i\ Ills first “ cartoon ” was Lord Jack the 
Giant Killer” it showed Lord John Russell, whose letter on 
the “ aggression had recently been published, valiantly assail- 
mg with the sword of truth and libert) Cardinal Wiseman 
armed with a crozier In 1852 we find lenniePs first superb 
lion, and his first obituar>’ cartoon Gradually he took over 
altogether the wcckl> drawing of the political big cut,” 
which John Leech was happy to resign mto his hands in order 
to restrict himself to his pictures of life and character Leech’s 
work consisted for the most part of farce , Tenniel’s was high 
comedy, and not mfrcqucntly tragedy , and the freedom of 
the humorist heightened the severer beauties of the satirist 
When Leech died his fnend continued his work alone, and 
except in 1864, 1868, and 1875-6-7-8, during short spells of 
illness or holiday, he did not miss a single week About 2300 
cartoons, innumerable minor drawmgs, double-page cartoons for 
Punch's Almanac and other special numbers, and 2«5o designs 
for Punch's Pocket-books^ comprise the sum of Sir John Tenniel’s 
work for the periodical in the service of which he spent the 
greater portion of his life When Tenniel retired from the 
service of Punch in January iqoi he received the honour of a 
farewell banquet (T2th June), at which Mr A J Balfour, then 
leader of the House of Commons, presided, and was supported 
by distinguished representatives of all that was best in English 
life On that occasion Mr Balfour’s descnption of Tenniel as 
“ a great artist and a great gentleman ” was applauded by the 
press of the whole country 

The main quahty of Sir John Tenniel's work is accuracy of drawing 
precision of touch, grace and dignity of conception, and — so far as 
such things can be compatible — geniality of satire Tenniel raised 
the political cartoon into a classic composition from which a sense 
of nobility is rarely absent The beauty and statuesqueness of 
his ideal figures recall the influence perhaps of Cornelius and Over- 
beck — that German manner which was characteristic of many of 
our finer draughtsmen upon wood at the middle of the 19th century 
But Tenniel’s work is always original, unforced and fresh , and 
it never suggests what is the fact that the artist’s work is drawn 
exclusively from memory and never from the model It may be 
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mentioned that lennitl’s wonderful observation has been conducted, 
and his knowledge accumulated literally through a single eye 
the other having been lost during a fencing bout in his youth It 
was in recognition not only of his ability as an artist m black and 
white, but of his service in infusing good humour and good taste 
into one phase of political life, that a knighthood was conferred 
upon him on Mr Gladstone’s recommendation in 1893 Without 
pronounced political opinions of his own Sir John lennicl adopted 
m his work those of his paper, of which the Whig proclivities were 
to some degree softened by his pencil The political history 
not of England only but to some extent of the world of half a 
century appears in Sir John Tenniel’s weekly cartoons, which are 
dignified by a number ot types invented by the artist the classic 
beauty of which may be looked for in vain in kindred work by any 
previous cartoonist (lake, for example bir John's famous 
picture of “ Dropping the Pilot,” which appeared in Punch on 
20th March 1890 xcviii 150-51 ) Public exhibitions of Sir John 
Tcnnicl’s work were held in 1895 and in 1900 Sir John lenniel 
IS also the author of one of the mosaics ” Leonardo da Vinci ” in 
the South Court in the Victoria and Albert Museum , wlnle his 
highly stippled water-colour drawmgs appeared from time to time 
in the cxliibitions of the Royal Institute of Painters in Water 
Colours of which society he was elected a member in 1874 As an 
illustrator on the wood-block he stinds very high, his ” Lalla 
Rookh ” IS perhaps the finest of all his work in point of conception, 
relinemciit, power anti tcehnical excellence 

Works Illustratkd — ( i) Juvemh Vtyse and Puture Book, 
(1846) , (2) Undine (1846) , (3) Aci>op’}> FabU <; loo drawings (1848) , 
(4/ Blur’s Grave (1858) , (5) Shirley Brooks's The Gordian Knot 
(i860), and (6) Uu Silver Cord (1861) , (7) Moore's J alia Rookh 69 
drawings (1861) , (8) Lewis Carroll s AhuFi, Adventures in Wonder- 
land (1866) (9) Thi Mirage of Life 1867 (ro) Carroll's Through 

the Looking-Glass (1870) , and the tollowing in collaboration (ii) 
VoUolc*'^ Course of Tirn< (1857) {12) Poets of the Nineteenth Century 

(1857), (13) Poe’s Works (1857), (14) Home Affeetions (1858), 
(15) Cliolmondcley Pennell’s Puck on Pegasus (1863) (16) The 

Irahtan Nights (i86j) (17) Lnglish Sacred Pnetiy (1864) (18) 

Legends and L\rus (1865), (19) 1 uppers Proverbial Philosophy 
(20) Barry Cornwall s Poems intl otliei liooks He ilso contributed 
to Once a Week the Art Union publications Ac 

TENNIS (sometimes called royal tennis, and, in America, 
court tennis), one of the oldest of ball-games, and one of the 
most difliciilt to learn It is now played m a walled and roofed 
court, no ft by 38 ft 8 in , tlie floor, however, measuring but 
96 ft by 31 ft 8m, the difference being the width of a roofed 
corridor, the “ penthouse,” which runs along the two end walls 
and one of the side walls Across the middle of the court a 
i02t is stretched, and the first object of the game is to strike the 
ball over this with a bat or racquet The net is 5 ft high at 
the ends, 3 ft 6 m at the middle, and divides the floor into two 
equal parts, the “ service ” side and the “ hazard ” side The 
floor and walls are made of cement and should be smooth but 
not polished 

Ihe court is lighted from llic loof and sides The height of the 
court to the tic beam is 30 ft the height of the play-hne above 
which the ball must not go t 8 ft at the sides and 23 ft at the ends 
The roof of the penthouse •which is made of wood, slopes downwards 
towards the court the lower edge being 7 ft in from the floor 
the upper 10 ft 7 in the -width 7 ft Ihe illustrations show that 
(ach of the walls has its own peculiarities The ‘dedans” is an 
oj^onmg in the end wall on the service side under the penthouse, 
where provision is made for spectators, -who are protteted by a net 
It IS 21 ft 8 in in width the upper edge is 6 ft 10 m from the 
floor the lowci edge 3 ft 3 in The opening of the dedans is 4 It 
6 in from the main wall c; ft 6 in from the other side wall Looking 
from the detlans (/ l from the service side) the right-hand or mam 
w ill has one peculiarity, the ' tambour,” a sloping buttress to form 
which the wall is built inward, reducing the breadth of that part 
of the court to 30 ft 2 in In the right-hand corner of the hazard 
side end wall (as viewed from the dedans) is the ” grille ” an opening 
lined with wood 3 ft i in square , and on this wall is painted a 
continuation of the ” pass-line ” Ihe left-hand wall, along which 
runs the pent-house is not continuous being broken by a long open 
ing between the floor and the penthouse similar to the dedans ind at 
the same height from the ground The low walls under this opening 
and the dedans art called the “batteries” There is no wall in 
front of the ” marker’s box,” through which the court is entered 
on either side of the net post This long opening m the left-hand 
wall IS divided into ” gallenes ” and “ doors,” the latter situated 
where the entrances to the court used to be in early times Ihe 
measurements m order from the dedans are as follows, the numbers 
of the galleries being counted from the net Service side — last gallery, 
9 ft 6 m , second gallery, 9 ft 6 in , door, 3 ft 6 in , first gallery, 
S ft 8 in , marker’s box or line-opening, 7 ft 10 in , hazard side — 
first gallery, 5 ft 8 in , door, 3 ft 6 in , second gallery, 9 ft 6 in , 
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last gallery (also called “ winning ” gallery), 9 ft. 6 in. The last 
galleries are 15 ft, ii in. each from their respective end walls. The 
galleries are marked by “ posts ” which also serve to support the 
penthouse. The galleries, dedans and grille are known as the 

Openings ” ; three of these — the grille, dedans and winning 
gallery — are “ winning-in openings ” ; for if a ball in ])lay is struck 
into one of these, the striker scores a point. In the earlier Trench 
courts were other “ winning openings,” I’ais (the board), an upright 
board 9 ft. by i ft. in the left-hand corner of the dedans-wall, le petit 
iron or le trou, a hole 16 in. sejuare at the bottom of the other side 
of that wall, and la lune. a round opening high up by the ])lay-linc, 
one at eacli end of the court. In tlic illustrations are shown certain 
lines painted on the which are also continued perpemlicularly 

on the walls. On the hazard side is the ” half-court line,” the 
*' ])ass-line ” and the ” service-line.” The first is only required 
wlien one player gives the other the odds of ” half the court ” (vide 
infra, “Scoring and Handicapping”). The pass-line is drav/n 7 ft. 
«S in. from the main wall ; the service-line 21 It. i in. from the grille- 
wall. 'rhe rectangle contained by the pass and service lines forms 
the “ service-court.” The other lines, both on the hazard side 
and service side, mark the “ chases,” which will be explained below. 
The cost of a tennis-court is about ^2000. 

The Implements. —Thei balls, for which there arc no regulation 
dimensions, weigh 2I oz. and are 2\ in. in diameter. They arc made 
of strips of cloth, no "twine being used except to keep the outside layer 
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floor, and away from him if it is allowed to strike the end wall ; 
the reverse being the effect of twist from a back-hand stroke. 
“ Rest ” : a series of strokes between the two players. “ Service ” : 
the first stroke of a ” rest.” The server may serve from any part 
of the court on the service side. The ball must strike the roof of 
the side penthouse, and fall within the service -court. ” Fault ” : 
a ball st> served that it either tlocs not touch the side penthouse, 
or falls outside the service-court. “ Pass ” : a .service in which 
the ball drops beyond the pass-line ; the service in this case does 
not count, but a ” pass ” does not annul a previous fault, as was 
once the case. “ Force ” : to strike the ball hard ; a hard- 
hit stroke. “ Volley ” : to strike a ball in its flight (a la vcMe) 
before it has touched the floor. “ Half -volley ” : to strike a ball 
immediately’^ after it touches, and before it rises from, the floor. 
“ Nick ” : the angle wdiere the floor and walls meet. “ Marker ” : 
the attendant who marks and calls the chases and other points 
scored in the game. 

Scoring and Handicapping. — A match consists of tliree or five 
“ sets ” ; a “ .set ” of eleven games. The winner of six games 
wins the set. If a player wins six games consecutively he wins a 
“ love set,” even though his opponent may have won several games. 
The loser of a love set, by an old custom, gives the marker a shilling. 
Should the score be called ” Five games all,” the players may 
arrange to play' a ” vantage game,” the set in that case not being 
won till one or other has won two games in succession. A game 



From the Hazard Side. From the Service bide. 

Tennis-court at Crabbett Park, Sussex, belonging to the Hon. Neville Lytton. 


in place, and are covered with white Melton cloth. The American 
balls, made of layers of cotton and cloth alternately, are somewdiat 
lighter and slower than the English. set of balls consists of six 
or seven dozen ; the same set should not be used twice in a day. 
The racquet is usually about 27 in. long and weighs about 16 oz. 
The heatl is about 9 in. long and 6 in. l)road, but there are no restric- 
tions as to size or weight. The head is somewhat pear-shaped, but 
its centre line does not correspond wath the centre-line of the handle, 
as it is curved upwards to facilitate the stroke when the ball is 
taken close to the floor. The earliest racquets were strung diagonally. 
i.e. in diamonds ; later the present vertical-horizontal stringing 
was adopted, then followed knotting at the points of intersection ; 
but now the knotting has disappeared. The name racquet (or racket) 
appears in French as racquette and in Italian as racchetta. It is 
variously derived from Latin reticulata (netted), Dutch racken (to 
stretch), later T.atin vacha (palm of the hand or wrist), or tlie Ambian 
rdhat (palm of the hand) : in favour of the two last derivations is 
the fact that tennis is a development of a game, originally played 
with the hand, protected by a leather glove, and later on strings 
were stretched violin-fashion across the p.alm, to give more power 
to the stroke. Then followed a wooden bat (hattuir), and then a 
short-handled racquet, either strung or covered with parchment, 
and finally the modern implement. 

Technical Terms . — Some of these have already been explained, 
but the following may be added. ” Bisque ” : the privilege, given 
as a form of odds, of scoring a stroke during any part of the game, 
except after the delivery of “ service ” or after a '' fault.” ” Boast ” : 
to hit the ball on to the side wall first. “ Cut ” : to strike the ball 
with the head of the racquet held at an angle to the ball’s course 
instead of meeting it witli the full face, thus causing backward 
rotation of the ball (similar to the “ screw ” in billiards), which 
alters its natural rebound from the wall. “ Twist ” : analogous 
to “ cut,” but the strings are drawn across the ball at the moment 
of impact, so as to make it rotate sideways. A ball so struck with 
a fore-hand stroke twists inwards towards the other player off the 


consists ordinarily of four winning strokes, called by' the marker 
as “ Fifteen,” “ Thirty,” ” Forty',” ” Game ” ; if the score is 
” forty-all,” the marker calls “ Deuce,” and two strokes have to be 
won in succession by one of the players. When one has won a 
stroke his score is called ” Vantage ” ; if he wins the next, he wins 
the game ; if he loses it, the score reverts to deuce. The score of 
the player who won the last stroke or made the last chase is called 
first, in handicapping the usual odds are (i) bisques, which may 
also be given in addition to other odds, or to balance odds received ; 
(2) half-fifteen, or one point to be taken at the beginning of the 
second and every alternate game ; (3) fifteen, or one point in every 
game ; (4) half-thirty, or one point in every odd game and two 
points in every even game ; (5) thirty', or two points in every 
game ; (6) half-forty, or two points in every odd ^ame and three 
in every even game ; (7) forty, or three points in every game. 
Other handicaps are: — “ Round services.” the giver of odds having 
to serve so that the ball hits both the side and end penthouse ; 
*' half the court,” the giver of the odds confining his strokes, except 
service, to one side of the court as divided by the half-court line, 
a stroke playe<l into the other half counting to his adversary ; 
” touch no walls,” the giver of odds confining his play except 
service to the floor ; ” bar the openings,” the giver of odds losing 
a point if his ball goes into a gallery or into the dedans or grille ; 
“ bar winning openings,” which are closed to the giver of odds, 
who loses a point if the ball enters them ; “ side walls,” the giver 
of odtls losing a point if he play's the ball on to any' side wall, the 
end penthouses being open to him. and the dedans and grille. In 
these ” cramped ” odds the rules do not apply if the ball goes out 
of limits after the second bound. 

The Game and Hints on Play. — The players decide who shall 
serve by' spinning a racquet on its head. One spins and the 
other calls “ rough ” or ” smooth/’ the “ rough ” side of the 
head of the racquet showing the knots of some of the lower 
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strings The winner takes the service side, service being an 
advantage He serves from any part of the court, and m any 
way he thmks best, and the ball must go over the net, strike 
the side penthouse, and fall into the service-court (see Fault ” 
and “ Pass His opponent (“ striker-out ”) tries to return 
the ball over the net before it has touched the ground a second 
time , he may volley or half-volley it For a stroke to be 
** good ” It must be made before the se( ond bound of the ball, 
and the ball must go over the net (even if it touches it), anil 
must not strike the wall above the pki) -line, nor touch the roof 
or rafters The first point to be attained is to be sure of getting 
the ball over the net, the nc\t to do so in such a way as to 
defeat the opposmg pla>cr’s attempt to make a “ good ” stroke 
in return 

It often happens that a player, either intentionally or from 
mability, does not take or touch a ball returned to him over 
the net In this event, chiefl} on the service side, a “ chase ’* 
(m Italian caccta, in French chasse) is made, the goodness or the 
badness of which depends upon the spot on the floor which the 
ball touches next after its first hound The ni ircr this spot 
is to the end wall the better the chase The chase lines arc 
numbered, being one yard apart, the shorter lines representing 
the half-disUince The chases are noted and called by the 
marker Thus if a ball fell on the line maikcd 4, he would call 
“ chase four ” , if between 4 and 3, he would call Better than 
four ’’ if it fell nearer to 4 than the short line, and ‘‘ Worse than 
three ’’ if it fell on the short line or between the short line and 
3 , for if the ball fall on a line the striker is credited with the 
better stroke Strokes into the galleries and doors, with the 
exception of the winning gallery (last gallery, hazard side) 
count as chases The making, or, m technical language, the 

laymg down ” of a chase does not immediately affect the 
score It has to be won first, t e the other pla\er tries to make 
a better chase, if he fails, the original maker ^vlns For this 
purpose after two chases have been hid clown (or one, if either 
pla>eFs score is at 40) the platers change sides, eg if X has 
been serving and Y his laid down two chases, Y becomes the 
ser\ cr and tries to defend them, X to mn them by making the 
ball fall nearer to the back wall after its first bound than Y did 
Either plavcr wins the chase it he “finds’^ (i e hits the ball 
into) one of the winning openings, or if his opponent fails to 
make a good return The winner of the chase scores a point 
Ihe chases are played off in the order in which they are made 
Should X in tr)mg to win a chase make the same chase as 
Y originally laid down, the chase is off and neither side scores 
In France the chase is placed again Ihe *‘rcst” goes on till 
one of the players fails to make a good return, or deliberately 
lea\es the ball alone m order that his opponent may lay down 
a chase (a procedure to be followed at the disc rction of a pLi) cr 
in whose judgment the chase will be a bad one), or lose a chase 
already laid down and in the course of being pla> ed off Either 
pla) cr can score, there being no hand-in or ‘‘ hand-out ’’ 
as at racquets A pomt is scored by that player whose opponent 
fails to make a good return stroke m a rest, or who strikes the 
ball mto a wmning opening, or wins a chase, or to whom two 
faults are served in succession A player loses a stroke who 
strikes the ball twice, or allows it to touch himself or his clothes 

“ He who would excel as a tennis-player must learn to serve/* 
IS the dictum of a.n amateur champion but the ncccsbary variations, 
tlie difference between the “ railroad " aiul the “ giraUc,” 6 ^c , can 
only be explained by an experienced player and in the court 
\ ancty is all-important as is the knowledge of what sort of service 
IS most valuable in defending a particular ehase All service should 
be heavily “ cut ” For tlie wmiimg of hazard-side chases, indeed 
for all purposes the nick ” service is useful the endeavour being 
to make the service drop at the mck of the gnlle-wall aiul the 
floor In attempting this service it should be remem]x?red that 
it IS better for the ball to Hit the floor first than the wall as this 
allows the cut to act It is wise to cultivate one sort of service 
to perfection if possible, with a reserve of others to suit the occa- 
sion Again, the tennis ** stroke,” differing essentially as it does 
from the racquet stroke can only be learnt in the court from a 
good teacher , but it is an axiom that tennis is not a game in which 
hard hitting necessanly tells though force may be usefully em- 
ployed m trying to ” find ” the winning openings This, however. 


19 an important point of etiquette — it is not '* correct ** to force 
for the dedans when the striker is close to the net, unless the force 
IS ” boasted ” or there is no danger of hitting his opponent In 
some clubs such a stroke is forbidden by a by-law Some modern 
players play a faster and harder game than their predecessors who 
considered strokes ” on the floor,” t e carefully judged chases, to 
be the true feature of the game , but in any case the beginner 
should remember that it is better to save his breath and to trust 
to winning an easy chase by-and-by than to run after a hard-hit 
stroke which if left alone would leave ” chase the door ** or ” second 
gillery” to be played for afterwards Similarly in defending a 
ell ise he should remember during the rest what that chase is and 
not endeavour to return a stroke which would have lost it Chases 
act as breathing-spaces especially to the player who can trust to 
his skill ” on the floor,” and these, together with good service, 
form tht reason why men can play tennis, and play it well at a 
time of life when cncket, racquets and other active games have to 
be abandoned 


History -—Tennis may well be called a royal game, having 
been popular with various kings of England and France, though 
it IS fanciful to connect it with Homer^s Nausicaa, princess of 
Phaeacia (Odyss vi 115), who is represented by him as throw- 
ing, and not as hitting the ball to her maids of honour In the 
ball-games of the Greeks and Romans we 
may see the rudiments of the French jeu de 
paume, which is undoubtedly the ancestor 
of modern tennis in a direct line The 
origin of the name is quite obscure Some 
give a numerical derivation from the fact 
that la longue paume was played by ten 
players, five on each side , others regard it 
as a corruption of tamis (sieve), for in a 
form of la paume the server bounced the 
ball on a sieve and then struck it there 
IS no possible reason for connecting 
“tennis’* with the term Tcnois, or Scnois , 
most probable is the derivation from 
Tenezl (Take it ^ Play *), espicially when 
we remember the large number of hrcnch 
terms that adhere to the game, c g , grillcy 
tambour {drnm, from the sound on the hoard 
that formed the face of that buttress) and 
dedans further, a poem dealing with the 
g^c, wntten in Latin elegiacs by R 
Fnssart, makes the striker cry Exape/** 

(Take it ’) after each stroke this seems to 
correspond with the custom which enjoins 
the racquet-marker to call “Play” when- 
ever a legitimate stroke has been made t> ^ 

In the “AloMad” of Anna Comnena Tenms Racquet 

(about AD 1120) is a reference to a game played on horseback 
in which a staff, curved at the end and strung with stiings of 
plaited gut, was used This game was played m a court called 
‘ a court for goff (s/c) ” (ac c ording to the Lexicon of Alexandrine 
Greek) j and some similar g ime, cornipted through tchangan into 
chicane, was played in France In A d 1300 the game was also 
known as La boude Throughout the century indeed it was 
played in France and by the highest in the land thus Louis X 
died from a chill contracted after playing , Chailes V was 
devoted to the game, though he vainly tried to stop it as a 
pastime for the lower classes , Charles VI watched the game 
from the room where he was confined during his attack of 
msamty, and Du Gucsclin amused himself with it during the 
siege of Dinan In England the game, or some form of it, was 
known, Chaucer possibly alluding to it in the words “But 
canstow playen racket to and fro ” , and hand-ball, which may 
have been either tennis or cricket, was proscribed with other 
games by Edward III m 1365 In France the game was pro- 
hibited to priests in A D 1245, and also in 1485, 1512 and 1673 
In 1427 we hear of a woman named Margot, who was a skilful 
player both her forehanded and backhanded strokes being 
commended , hence we may infer that the racquet had now 
been introduced Tennis was at this time frequently played in 
some crude form in the moats of castles, where Charles VIII 
used to watch the game Henri II is described as the best 
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player m France, and worthy of the silver ball given to the 
finest players Later, Henri IV and Louis XIV (who kept a 
regular staff to look after his court) were patrons and players 
of tennis , indeed, in Henri IV ’s reign so popular was the sport 
that It was said that there were “ more tennis-players in Pans 
than drunkards in England ” , m the i6th century Pans alone 
could boast of 250 courts, yet it is stated that in 1879 there 
were only six courts in the whole of France The word “ tennis 
— ^the game having hitherto been descnbed as luens pilae — is 
first found in Gower’s “ Balade unto the worthy and noble 
kynge Henry the fourth’^ (1400), but Shakespeare’s allusion 
to tennis as known to Henry V must not be omitted In reply 
to messengers from the dauphin, who had sent him a present 
of tennis-balls by their hands, Henry says — 

“ When we have match’d our rackets to these balls 
We will m France, by God's grace, play a set 
Shall stiike his father’s crown into the hazard 
fell him he hath made a match with such a wrangler 
That all the courts of France will be disturb’d 
With chases ” 

— {Hl nry F , \ct 1 , sc 2 ) 

Even if It be an anachronism that the poet should put tliese 
technical terms into the king’s mouth, y(t the fact is estab- 
lished that the terms were familiar in Elizabeth’s time 
Henry VII indeed both played the game and revoked the edicts 
that forbade it , there was a court at Windsor Gistle in his 
time, an open court with four bare walls, no penthouse, &r , 
being visible, and lonnected with the palace by a covered way 
This court still existed in 1607 It was in that reign, possibly 
m that court, that the king of Castile played a match with the 
marquis of Dorset, the king, who used a racquet, conceding 
“ fifteen ” to the marquis, who played with his hand The 
king won the set Henry VIII probably built the eourt at 
Hampton Court Palaee In 1615 there were further couits in 
London of various sizes, and a picture of James II as a boy 
represents him standing in a tennis-court holding a short- 
handled racquet, strung diagonally Pepys frequently alludes 
to tennis at a time when there were two couits at Oxford and 
five at Cambridge 1 hough the game flourished m the 19th 
century, it lost some of its popularity, mainl) through the 
demolition of courts as building operations mcrcased , more- 
over, courts complete in every detail alone WTre built, the pU) 
being consequently confined to the members of the clubs that 
could afford the expense The last of the old courts to dis- 
appear stood m Windmill Street, at the top of the Ha> market, 
London King Edward VII , when prince of Wales, frequently 
played tennis at “ Prince’s ” Court 

Ihe evolution of the court as now built is not easily traced, 
but courts undoubtedly existed side by side which differed 
from each other both in detail and in dimensions It is generally 
assumed that such details as the penthouse, grille, galleries, &c , 
were deliberately planned to elaborate the game, but it is not 
unreasonable to suggest that the game, played, as it must often 
have been, in extemporized courts, took some of its modifications 
from them it is at least significant that m an old illustration 
of la paume a miniature penthouse appears (from which the ball 
is rolling), apparently a shelter for a bell The net does not 
appear till the 17th century, a rope, fringed or tasscllcd, being 
stretched across the court further, the racquet was not m 
universal use in 1527, since Erasmus m his Colloquies says, 
Reticulum (net, or racquet) ptscatonbus relinquamus ele- 
ganhus esl palma uti An Italian, Antonio Stanio de Salo, is 
the first bibliographer of tennis In his Trattato della Palla 
(treatise on the Ball) he mentions a large court for the game as 
played with a racquet, and a small court for the hand-game 
The large court was 121 ft long , it was entered by two doors, 
one between the first and second galleries on either side of the 
net , there were four galleries on each side , the dedans ex- 
tended across the whole width of the court the tambour was 
there and two grilles He also mentioned chases, but these 
were decided by the place where the ball finally stopped, the 
spot being marked by a small movable standard In another 
kind of court he says that there was no tambour, but two grilles 


The penthouse was sometimes confined to two walls, sometimes 
to one, the end wall service side In the liand-court one side 
was open all its length, with the exception of the battery and 
some pillars that perhaps gave variety to the stroke Ihe 
Latin poem to which allusion has been made shows the similarity 
of the 17th-century game to the modem the racquet is spun , 
the marker {signator) is there to mark the chases (nteiae) with 
the movable standard , there is the grille {fenestra) , the 
scoring by 15, 30, 40, game ” , the volley ^olatu ludere) , 
the nick {pedi ludere y French au pied) , the appeal to the 
spectators , the board (tatclla, French I'ats) , deuce and vantage, 
and the penthouse In the 15th and 16th centuries tennis- 
balls were so largely imported from France that the Iron- 
mongers’ C ompany , who were the English manufacturers, tw ice 
petitioned — the last time m 1591 — for “protection” in the 
matter of balls The term “ bisk ” {bisque y originally bisquaye) 
docs not appear in English tennis till 1697 (Shadwcll’s True 
B idm), nor is the winnmg gallery mentioned before 1767 In 
the 17th century tennis became a spectacle m France, and the 
professional pla)er came into existence, the most famous of 
that time being Lc Pape, Clergc and Servo, and about the same 
time was formed the gild of Paulnners-racquetiers (manu- 
facturers of tennis material) with its arms, “ Sable, a tennis- 
racquet proper , in a cross four tennis-balls of the same ” 
De Garsault, writing in 1797, says, “ Za Paume is the only game 
that can take rank m the list of Arts and Crafts,” and his book, 
Vart du Paumur-Racquetier , was adopted by the Academic 
Royale In France \cr> large sums of money were wage red 
on the game, especially at the end of the i6th century, tlie slakes 
being deposited under the cord or net, while in England, about 
17 so, there was so much betting and swindling, especially by 
professional players, that the game tus played m the public 
courts fell into disrepute In the middle of the 19th century, 
tennis-courts were rare indeed m England, the best known 
being tnosc of the Mars 4 ebone Cricket Club (built in 18^8), of 
the Messrs Prince m Hans Place, S W , besides one at Brighton, 
one at Hampton ( ourt, two at Cambridge, and one at Oxford , 
but the game progressed so fast that m 1910 there were between 
thirty and forty^ courts in England, one each in Ireland and 
ScotLind, fi\e in America six in France, one m Melbourne 
(Australia) and one in T.ismama The game has disappeared 
m Italy, Germany, Austria and Spam, though in Spam it was 
popular m the days of Philip III (1578-1621) who was himself 
fond of plaxing 

The great French players mentioned above were followed by 
others — Cibassc (who inacnted the “boasted force” known 
as the coup de Caba^^e), Bartellon, Farolais and Barneon, and 
in the 1 8th century the Charmers, Bergeron and Masson, the 
last-named a really great play er who could give fifteen to any of 
hib contemporaries One of his feats was to stand m a barrel 
before receiving the service, spring out of it and into it before 
and after each stroke Other good pla> ers of later date were 
C A Delahaye, and greatest of all, J E Barre, who m 18515 
re-opened the Versailles court, famous for the meeting of 
the Tiers Jttat on the 20th of June 1789, which body there 
assembled and took the celebrated “ Oath of the tennis-court ” 
Masson is supposed to have visited England m 1792 and to 
ha\ e play ed against Messrs Hawkins and Price, and a professional 
called Fillet (01 Pilot) , but of Barre’s visit there can be no 
doubt, as he play c d on the new court of the Marylebone Club in 
1839, meeting “ Peter” Tompkms, the English champion, and 
beating him so severel) that when they met again next year 
fompkms received the odds of thirty and a bisque As an in- 
stance of the meagre interest taken in tennis at the time, Julian 
Marshall in his Annals of Tennis states that in BelVs Life, the 
leading sporting paper, Barre is reported as playing Cox and 
Tompkins “giving 7i for a bisque” the tennis term “half 
fifteen ” being arithmetically rendered C G Ta) lor, the great 
cnckcter, was one of the best amateurs about this time Barre 
€\entually resigned the championship in fa^our of George 
Lambert, who was beaten in 1885 by T Pettitt, of the Boston 
USA Athletic Association, an Englishman by birth, who 
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leamt all his tennis in America Charles Saunders beat Lambert 
m 1886, thereby becommg champion of England Pettitt and 
Saunders met for the championship of the world at Dublm, 
Pettitt winning by seven sets to five The match took place 
m May 1890, and during the autumn, Pettitt declining to defend 
the title, Saunders assumed it, but five years later he was 
challenged by Peter Latham and beaten, Latham thus bccommg 
the champion of the world both at racquets and tennis An 
American, George Standing, challenged him in 1897 for the 
racquets ( hampionship, but was beaten, and next year Pettitt 
challenged Latham at tennis In 1904 C Fairs (“ Punch 
challenged Latham for the championship, but was beaten , but 
in 1908 Latham resigned his title, and Fars then issued a 
challenge to any other pla>er in the world to contest his right 
to the position of champion The challenge was taken up m 
1910 by G F Covey, the match for the championship, played 
at Brighton in the summer of 1910, being won by Fairs after a 
close contest, in which the younger player secured six sets to 
his opponent’s seven, and fifty-three games to fifty-nine won by 
the champion Among amateurs a formal championship was 
not established till 1889, the recognized champion being the 
winner of the gold pnze annually given by the Marylcbone 
Cncket Club to its members, the competition not being made 
open ” till 1896 For fifteen years, from 1867 to 1881, 
J M Heathcote held the title, among those whom he defeated 
during that period being such fine tennis-players as Julian 
Marshall, G B Crawley, the Hon C G Lyttelton (afterwards 
Lord Cobham), R D Walker, C E Boyk, and the Hon Alfred 
Lyttelton In 1882 A Lyttelton defeated Heathcote, only to 
be beaten next year by him, and to beat him m turn in 1884 
and 1885 , but m 1886 Heathcote (then fifty- three years of age) 
was again champion From 1887 to 1895 inclusive the Hon 
A Lyttelton was champion, defeatmg during that time (besides 
Heathcote) A J Webbe, Sir Edward Grey and H E Crawley 
Grey’s perseverance — he won the silver prize on six occasions — 
was rewarded with the gold prize in 1896, but he was dispossessed 
m 1897 b> E H Miles, who won for the next ten years, with 
the exception of 1900 when he was beaten by J B Gribblc 
On six occasions during this senes Sir Edward Grey was second 
to the winner 


In iS8q the amateur championship open to all amateurs was 
instituted at Queen’s Club, West Kensington The following hst 
shows the w inners — 


1889 Sir E Grey 

1890 E B Curtis 

1891 Sir E Grey 

1892 H E Crawley 

1893 H E Crawley 

1894 H E Crawley 

1895 Sir E Grey 

1896 Sir E Grey 

1897 J B Gnbble 

1898 Sir E Grey 

1899 E H Miles 


1900 E H Miles 

1901 EH Miles 

1902 E H Miles 

1903 1 H Miles 

1904 V Pennell 
190*; E H Miles 

1906 F H Miles 

1907 Jay Gould 

1908 Jay Gould 
19(^9 E II Miles 
1910 E H Miles 


It may be mentioned that Heathcote and Lyttelton, who mono- 
polized the Marylebone Club’s gold prize for twcnty-ninc years 
were stnet adherents to the old-fashioned classical game, the 
winning and defending of chases and the clever placing of the 
ball being the leading feature of their game A difierent and less 
attractive style of play, consisting of harder hitting asserted itself 
in Miles’s first success, which was followed by many others , but 
Jay Gould an American amateur who beat Milts for the champion- 
ship in 1907 and again m 1908, owed his success to the perfection 
of his style in the older and more scientific tennis He did not 
defend his title in when Miles again became amateur champion 
in his absence, a title wnich Miles again retained in 1910 

The universities of Oxford and Cambridge have played two 
matches, two-handed and four-handed, ever since 1859, with the 
exception of 1864 when neither match was played The games 
are played at the court of the Marylebone Club 


Tennis in America — Few tennis-courts existed in Amenca 
before i88o, about which time the buildings of the Boston 
Athletic Association and the New York Racquet and Tennis 
Gub were built There are now also courts at Chicago, Tuxedo, 
Lakewood and several other places, but the game is naturally 
played by comparatively few persons Tom Pettitt, mentioned 


above as for several years champion of the world, was for many 
years in charge of the Boston courts Other first-class men are 
Alfred lompkms of New York, Boakes of Chicago, and Forester 
Richard Sears first won the American championship in 1892, 
and It has been won since by F Warren, B S de Garmendia, 
L M Stockton (four times), Eustace Miles (champion of Great 
Britain), Joshua Crane, and Jay Gould (amateur champion 
1907 and 1908) The older courts at Boston and New York 
are rather low and small, but the newer ones are perfect 

Set. J M Heathcote Tennis, Lawn Tennis Rackets, Fives in 
“ The Badminton Library,” new and revised edition (London, 
^903) , Racquets, Tennis and Squash by Eustace Miles (London 
1902) 

TENNYSON, ALFRED TENNYSON, ist Baron (1809-1892), 
English poet, was bom at Somersby, Lincolnshire, on the 0th 
of August 1809 He was the fourth of the twelve children of 
the Rev George Clayton Tennyson (1778-1831) and his wife 
Elizabeth Fytchc (1781-1865) Ihc Tennysons were an old 
Lincolnshire family settled at Bayon’s Manor Ihe poet’s 
grandfather, George lennyson, M P , had disinherited the poet’s 
father, who was settled hard by in the rectory of bomersby, in 
favour of the younger son, Charles Tennyson D'Eyncourt The 
rich pastoral scenery of this part of Lincolnshire influenced the 
imagination of the boy, and is plainly reflected in all his early 
poetry, although it has now been stated with authority that the 
localities of his subject-poems, which had been ingeniously 
identified with real brooks and granges, were wholly imaginary 
At a very early age he began to write in prose and verse At 
Christmas 1815 he was sent to the grammar school at Louth, 
his mother having kept up a connexion with this typical Lincoln- 
shire borough, of which her father, the Rev Stephen Fytchc, 
had been vicar Tennyson was at this school for five >cars, 
and then returned to Somersby to be trained by his father In 
the rectory the boys had the run of an excellent library, and 
here the young poet based his wide knowledge of the English 
classics The news of Boron’s death (19th April 1824) made a 
deep impression on him it was a day, he said, wficn the 
whole world seemed to be darkened for me ” , he went out into 
the woods and carved “ Byron is dead ” upon a rock Tennyson 
was already writing copiously — ‘‘ an epic of 6000 lines ” at 
twelve, a drama m blank verse at fourteen, and so on these 
exercises have, very properly, not been printed, but the poet 
said of them at the close of his life, It seems to me, I wrote 
them all in perfect metre ” The family was in the habit of 
spending the summer holidays at the coast of the county, 
commonly at Mabkthorpe, and here Tennyson gained his im- 
pressions of the vastness of the sea FitzGerald very justly 
attributed the landscape character of Tennyson’s genius to 
the impress left on his imagination by “ old Lincolnshire, where 
there were not only such good seas, but also such fine hill and 
dale among the wolds*” 

In 1827 Frederick Tennyson (1807-1898), the eldest surviving 
brother, uniting with his younger brothers Charles and Alfred, 
published at Louth an anonymous collection of Poems by Two 
Brothers The “ two ” were Charles and Alfred (whose con- 
tnbutions predominated), and who shared the surprising 
profits, £20 On the 20th February 1828 Charles and Alfred 
matriculated at Trinity College, Cambridge, whexe Frederick 
was already a student The poet subsequently told Mr Edmund 
Gosse that his father would not let him leave Somersby till, on 
successive days, he had recited from memorv the whole of the 
odes of Horace The brothers took rooms at 12 Rose Crescent, 
and afterwards moved into Irumpington Street (now 157 
Corpus Buildings) They were shy, and made at first few 
fnends , but they gradually gathered selected associates around 
them, and Alfred grew to be looked up to in Cambridge ** as 
to a great poet and an elder brother” by a group which in- 
cluded Richard Chenevix Trench, Monckton Milnes (Lord 
Houghton), James Spedding, W H Thompson, Edward 
FitzGerald, W H Brookfield, and, above all, A H Hallam 
(1811-1833) Charles Tennyson (1808-1879) afterwards took 
the additional name of Turner He published four volumes 
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of sonnets which have been highly praised In June 1829 
Alfred Tennyson won the Chancellor's prize medal for his poem 
called Timbuctoo ” With great imperfections, this study in 
Miltonic blank verse displays the genius of a poet, m spite of a 
curious obscurity both of thought and style Here arc already 
both richness and power, although their expression is not yet 
clarified by taste But by this time Tennyson was writing 
lyrics of still higher promise, and, as Arthur Hallam early 
perceived, with an extraordmary earnestness in the worship of 
beauty The results of this enthusiasm and this labour of the 
artist appeared m the volume of PoemSy chiefly Lyncaly pub- 
lished m 1830 This book would have been astonishing as the 
production of a youth of twenty-one, even if, since the death of 
Byron six years before, there had not been a singular dearth of 
good poetry m England Here at least, in the slender volume 
of 1830, was a new writer revealed, and in ‘‘ Mariana,” “ Ihe 
Poet,” “ Love and Death,” and “ Oriana,” a singer of wonderful 
though still unchastened melody Through these, and through 
less perfect examples, was exhibited an amazing magnificence 
of fancy, at present insufficiently under control, and a voluptuous 
pomp of imagery, tending to an over-sweetness Ihe veteran 
S T Coleridge, praising the genius in the book, blamed the 
metrical imperfection of it For this criticism he has himself 
constantly been reproved, and Tennyson (whose impatience of 
anything like censure was phenomenal) continued to resent it 
to the end of his life Yet Coleridge was perfectly just in his 
remark , and the metrical anarchy of the “ Madelines ** and 
“ Adelines ” of the 1830 volume showed that Icnnyson, with 
all his delicacy of modulation, had not yet mastered the arts 
of verse 

In the summer of 1830 Tennyson and Hallam volunteered 
m the army of the Spanish insurgent Torrijos, and marched 
about a little in the Pyrenees, without meeting with an enemy 
He came back to find his father ailing, and in February 1831 he 
left Cambridge for Somersby, where a few days later Dr George 
Tennyson died The new me uinbent was willing that the 
Tennysons should continue to live in the rectory, which they 
did not leave until six years later Arthur Hallam was now 
betrothed to Emily Tennyson (afterwards Mrs Jesse, 1811-1889), 
and stayed frequently at Somersby ihis was a very happ> 
time, and one of great physical development on Alfred’s part 
He took his share in all kinds of athletic exenises, and it was 
now that Brookfield said, “It is not fair that you should be 
Hercules as well as Apollo ” This high physu al zest in life seems 
to have declined after 1831, when his eyes began to trouble him, 
and he became liable to depression The poetical work of these 
three years, mainly spent at Somersby, was given to the world 
in the volume of Poems which (dated 1833) appeared at the end 
of 1832 This was certainly one of the most astonishing re- 
velations of finished genius ever produced by a young man of 
less than four-and-twenty Here were to be read “ The Lady 
of Shalott,” “ The Dream of Fair Women,” “ Oenone,” “ The 
Lotos-Eaters,” “ The Palace of Art,” and “ The Miller’s 
Daughter,” with a score of other 1)tics, delicious and divine 
The advance in craftsmanship and command over the materiel 
of verse shown since the volume of 1830 is absolutely astound- 
ing If lennyson had died of the savage article wh’ch presently 
appeared m the Quarterly RevieWj literature would have sus- 
tained terrible losses, but his name would have lived for ever 
among those of the great English poets Indeed, it may be 
doubted whether, in several directions, he ever surpassed the 
glorious things to be found in this most exquisite and most 
precious book It was well that its publication was completed 
before the blow fell upon Tennyson which took for a while all 
the light out of him In August 1833 Arthur Hallam started 
with his father, the great historian, for Tirol They went no 
farther than Vienna, where Mr Hallam, returning to the hotel 
on the 15th of September 1833, found his son lying dead on a 
sofa a blood-vessel had broken in his brain His body was 
brought back to England, and buried at Clevedon on the 3rd 
of January 1834 These events affected Tennyson extremely 
He grew less than ever willing to come forward and face the 
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world , his health became “ vanable and his spirits mdifferent ” 
The earliest effect of Hallam’s death upon his fnend’s art was 
the composition, in the summer of 1834, of The Two Voices , 
and to the same period belong the beginnings of the Idylls oj 
ihe King and of In Memortamy over both of which ht meditated 
long In 1835 he visited the Lakes, and saw much of Hartley 
Coleridge, but would not “ obtrude on the great man at Rydal,” 
although “ V/ordsworth was hospitably disposed Careless 
alike of fame and of influence, lennyson spent these years 
mainly at Somersby, m a uniform devotion of his whole soul 
to the art of poetry In 1837, to their great distress, the 
lennysons were turned out of the Lincolnshire rectory where 
they had lived so long Ihey moved to High Beech, in Eppmg 
Forest, which was their home until 1840 The poet was already 
engaged, or “ quasi-betrothed,” to Emily Sellwood, but ten 
years more had to pass before they could afford to marry At 
lorquay, in 1838, he wrote Audley Court on one of his rare ex- 
cursions, for he had no money for tourmg, nor did he wish for 
change he wrote at this time, “ I require quiet, and myself 
to myself, more than any man when I write ” In 1840 the 
lennysons moved to Tunbridge Wells, and a year later to 
Boxley, near Maidstone, to be close to Edmund Lushington, 
who had now married Cecilia Icnnyson Alfred was from this 
time more and more frequently a visitor in London 
In 1842 the two-volume edition of his Poems broke the ten 
years’ silence which he had enforced himself to keep Here, 
with many pieces already known to all lovers of modem verse, 
were found rich and copious additions to his work ITiese he 
had originally mtended to publish alone, and an earlier privately 
printed Morte d' Arthur y DorUy and other Idylls, of 1842, is the 
despair of book-collectors Most of those studies of home-life 
m England, which formed so highly popular a section of 
Tcnn) son’s work — such as “The Gardener’s Daughter,” 
“ Walking to the Mail,” and “ The Lord of Burleigh ” — were 
now first issued, and, in what we have grown to consider a 
much higher order, “ Lockslcy Hall,” “Ulysses,” and “Sir 
Galahad ” 'To the older and more luxurious lyrics, as reprinted 
in 1842, lennyson did not spare the curbing and pruning hand, 
and in some cases went too far in restraining the wanton spirit 
of beauty in its youthful impulse It is from 1842 that the 
universal fame of Tennyson must be dated , from the time of 
the publication of the two volumes he ceased to be a curiosity, 
or the darlmg of an advanced clique, and took his place as the 
leading poet of his age m England Among the friends whom 
he now made,or for the first time cultivated, were Carlyle, Rogers, 
Dickens, and Elizabeth Barrett Material difficulties now, 
however, for the first time mtruded on his path He became 
the victim of a certain “earnest-frothy” speculator, who m- 
duced him to sell his little Lincolnshire estate at Grasby, and 
to invest the proceeds, with all his other money, and part of 
that of his brothers and sisters, in a “ Patent Decorative Carving 
Company ” m a few months the whole seheme collapsed, 
and lennyson was left penniless He was attacked by so 
overwhelming a hypochondria that his life was despaired of, 
and he was placed for some time under the charge of a hydro- 
pathic physician at Cheltenham, where absolute rest and 
isolation gradually brought him round to health agam The 
state of utter indigence to which Tennyson was reduced greatly 
exercised his friends, and in September 1845, at the suggestion 
of Henry Hallam, Sir Robert Peel was mduced to bestow on 
the poet a pension of £200 a year Never was public money 
expended in a more patriotic fashion Tennyson’s health 
slowly became restored, and in 1846 he was hard at work on 
The Princess y in the autumn of this year he took a tour in 
Switzerland, and saw great mountains and such “ stateliest 
bits of landskip ” for the first time In 1847 nervous prostra- 
tion again obliged him to undergo treatment at Prestbury 
“ They tell me not to read, not to think , but they might as 
well tell me not to live ” Dr Gully’s water-cure was tried, 
with success The Princess was now published, m a form after- 
wards considerably modified and added to Carlyle and Fitz- 
Gerald “ gave up all hopes of him after The Princess or 
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pretended that they did It was true that the bent of his 
genius was slightly altered, m a direction which seemed less 
purely and austerely that of the highest art , but his concessions 
to public taste vastly added to the width of the circle he now 
addressed 1 he home of the fennysons was now at Cheltenham 

on his occasional visits to London he was m the habit of seeing 
Thackeray, Coventry Patmore, Browning and Macready, as 
well as older friends, but he avoided “ society ” In 1848, 
while making a tour in Cornwall, Tennyson met Robert Stephen 
Hawker of Morwenstow, with whom he seems — but the evidence 
is uncertain— to have talked about King Arthur, and to have 
resumed his intention of writing an epic on that theme In his 
absent-minded way Tennyson was very apt to mislay objects , 
in earlier life he had lost the MS of Poems y chiefly Lyrical y and 
had been obliged to restore the whole from scraps and memory 
Now a worse thing befell him, for in February 1850, having 
collected into one “ long ledger-like book ” all the elegies on 
Arthur Hallam which he had been composing at intervals since 
1833, he left this only MS in the cupboard of some lodgings in 
Momington Place, Hampstead Roacl By extraordinary good 
chance it had been overlooked by the landlady, and Coventry 
Patmore was able to recover it In this way In Memortam 
was dragged back from the ver) verge of destruction, and could 
be published, in its original anonymous form, in May 1850 
rhe public was at first greatly mystified by the nature and 
object of this poem, which was not merely a chronicle of 
Tennyson’s emotions under bereavement, nor even a statement 
of his philosophical and religious beliefs, but, as he long after- 
wards explained, a sort of Dtvtna Commedtay ending with 
happiness in the marriage of his youngest sister, Cecilia 
Lushington In fact, the great blemishes of In Memortam, 
its redundancy and the dislocation of its parts, were largely 
due to the desultory manner of its composition The poet 
wrote the sections as they occurred to him, and did not think 
of weaving them together into a single poem until it was too 
late to give them real coherency The metre, which by a 
curious naivete Tennyson long believed that he had invented, 
served by its happy pcculiarit> to bind the sections together, 
and even to give an illusion of connected movement to the 
thought 

The sale of Tenn} son’s poems now made it safe for him to 
settle, and on the 13th of June 1850 he was married at Shiplake 
to Lmil> Sarah Sellwood (1813-1896) Of this union no more 
need be said than was recorded long afterwards by the poet 
himself, “ The peace of God came into my life before the altar 
when I wedded her ” Every species of good fortune was now 
to descend on the path of the man who had struggled against 
ill luck so long Wordsworth died, and on the 19th of November 
1850 Queen Victoria appointed Tennyson poet laureate The 
salary connected with the post was very small, but it had a 
secondary value in greatly stimulating the sale of his books, 
which was his mam source of income The young couple took 
a house at Waminglid, m Sussex, which did not suit them, and 
then one m Montpelier Row, Twickenham, which did better 
In April 1851 them first child was bom dead At this time 
Tennyson was brooding much upon the ancient world, and 
reading little but Milton, Homer and Virgil Ihis condition 
was elegantly defined bv Carlyle as sitting on a dungheap 
among innumerable dead dogs ” In the summer of 1851 was 
made the tour in Italy, of which The Daisy is the immortal 
record Of 1852 the principal events were the birth of his 
eldest son Hallam, the second Lord Tennyson, in August, and 
m November the publication of the Ode on the Death of the Duke 
of Wellington In the winter of 1833 Tennyson entered into 
possession of a little house and farm called Farringford, near 
Freshwater, in the Isle of Wight, which he leased at first, and 
afterwards bought this beautiful place, ringed round with 
ilexes and cedars, entered into his life and coloured it with its 
delicate enchantment In 1854 he published The Charge of the 
Light Brigade^ and was busy composing Maud and its accom- 
panying lyrics , and this volume was published in July 1855, 
just after he was made D C L at Oxford he was received on 


this occasion, which may be considered his first public appear- 
ance, with a tremendous ovation ” The reception of Maud 
from the critics, however, was the worst trial to his equanimity 
which Tennyson had ever had to endure, nor had the future 
anything like it in store for him He had risen in Maud far 
above his ordinary serenity of style, to ecstasies of passion and 
audacities of expression which were scarcely intelligible to his 
readers, and certainly not welcome It is odd that this irregular 
poem, with its copious and varied music, its splendid sweep of 
emotion, Its unfailing richness of texture — this poem in which 
Tennyson rises to heights of human sympathy and intuition 
which he reached nowhere else, should have been received with 
bitter hostility, have been styled “ the dead level of prose run 
mad,” and have been reproved more absurdly still for its 
“ rampant and rabid bloodthirstiness of soul ” There came a 
reaction of taste and sense, but the delicate spirit of Tennyson 
had been wounded For some years the world heard nothing 
from him , he was at Farringford, busying himself with the 
Arthurian traditions He had now become an object of 
boundless personal curiosity, being already difficult to find, and 
the centre of amusing legends It was m 1837 Bayard 

Taylor saw him, and carried away the impression of a man 
“ tall and broad-shouldered as a son of Anak, with hair, beard 
and eyes of southern darkness ” This period of somewhat 
mysterious withdrawal from the world embraced a tour in 
Wales in 1857, a visit to Norway m 1838, and a journey through 
Portugal m 1859 In 1837 two Arthurian poems had been 
tentatively and privately piintcd, as Emd and hitmuCy or the 
True and the halse, to see how the idyllic form would be liked 
by the inner circle of Tennyson’s friends In the summer of 
1839 the first senes of IdylU of the King was at length given to 
the world, and achieved a popular success far beyond anything 
experienced before by any English poets, save perhaps Byron 
and Scott Within a month ot publication, 10,000 copies had 
been sold The idyls were four in number, “ Emd,” “ Vivien ” 
(no longer called “ Niinuc ”), “ Flame ” and “ Guinevere ” 
These were fragments of the epic of the fall of King Arthur 
and the lable Round which Tennyson was so long preparing, 
and which he can hardly be said to have ever completed, 
akhough nearly thirty years later he closed it Ihc public 
ami the critics alike were entranced with the “ sweetness ” and 
the “ purity ” of the treatment A few, like Ruskin, were 
doubtful about “ that increased quietness of style ” , one or 
two already suspected that the “ sweetness ” was obtained at 
some sacrifice of force, and that the “ purity ” involved a con- 
(ession to Victorian conventionality It was not perceived at 
the time that the four idyls were parts of a great historical or 
mystical poem, and they were welcomed as four polished studies 
of typical women it must be confessed that m this light their 
even perfection of workmanship appeared to greater advantage 
than It eventually did m the general texture of the so-called 
“epic” In 1839 “ Boadicea ” was written, and “Riflemen, 
Form!” published m The Times Urged by the duke of 
Argyll, Tennyson now turned his attention to the theme of 
the Holy Grail, though he progressed with it but fitfully and 
slowly In 1 86 1 he travelled in Auvergne and the Pyrenees, 
with Clough, who was to die a few months later , to this year 
belong “ Helen’s lower” and the “ Dedication” of the Idylls 
to the prince consort, “ These to his Memory ” '\ he latter 

led to Tennyson’s presentation in April 1862 to the queen, who 
“ stood pale and statuc-like before him, in a kind of stately 
innocence,” which greatly moved his admiring homage From 
this time forth the poet enjoyed the constant favour of the 
sovereign, though he could never be moulded into a conven- 
tional courtier He now put the Arthurian legends aside for 
a time, and devoted himself to the composition, in 1862, of 
“Enoch Arden,” which, however, did not appear until 1864, 
and then in a volume which also contained “ Sea Dreams,” 
“Aylmer’s Field” and, above all, “Ihe Northern Farmer,” 
the first and finest of Tennyson’s remarkable studies m dialect 
In April of this year Garibaldi visited Farringford , in February 
1865 Tennyson’s mother died at Hampstead m her eighty-fifth 
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year , in the ensuing summer he travelled in Germany The 
time slipped by with incidents but few and slight, Tennyson’s 
popularity in Great Britain growing all the time to an extent 
unparalleled in the whole annals of English poetry This 
universality of fame led to considerable practical discomfort , 
he was besieged by sightseers, and his nervous trepidation led 
him perhaps to exaggerate the intensity of the infliction In 
1867 he determined to make for himself a haven of refuge 
against the invading Philistine, and bought some land on 
Blackdown, above Haslemere, then a secluded corner of 
England , here Mr (afterwards Sir) James Knowles began to 
build him a house, ultimately named Aldworth Ihis is the 
time of two of his rare, privately printed pamphlets, The 
Window , or, the Loves of the Wrens (1867), and The Victim 
(1868) Ihe noble poem Lucretius, one of the greatest of 
lennyson’s versified monographs, appeared in May 1868, and in 
this year The Holy Grail was at last finished , it was publisht d in 
1869, together with three other idyls belonging to the Arthurian 
epic, and various miscellaneous lyiics, besides Lucretius Ihe 
reception of this volume was cordial, but not so universally 
respectful as that which Tennyson had grown to expec t from his 
adoring public Ihe fact was that the heightened reputation 
of Browning, and still more the sudden vogue of Swinburne, 
Morris and Rossetti (1866-1870), considerably disturbed the 
minds of Tennyson’s most ardent readers, and exposed himself 
to a severer criticism than he had lately been accustomed to 
endure He went on quite calmly, however, sure of his mission 
and of his music Ills next volume (1872), Gareth and Lvnette 
and The Last Tournament, continued, and, as he then supposed, 
concluded Ihe Idylls of the King, to the great satisfaction of the 
poet, who had found much difliculty in rounding off the last 
sections of the poem Nor, as he was to find, was the poem vet 
c ompleted, but for the time being he dismissed it from his mind 
Tn 1873 he was offered a baronetcy by Gladstone, and again by 
Disraeli in 1874 , m each case the honour was graeefull) de- 
clined Believing that his work with the romantic Arthurian 
epics was concluded, lennyson now turned his attention to a 
department of poetr\ which had long attracted him, but which 
he h*id never seriously attempted — the drama He put before 
him a scheme, which he cannot be said to have carried far, 
thrit ot illustrating “ the making of England ” by a series of 
great histone il tragedies Ills Queen Mary, the first of these 
chronicle -plays, was published in 18755, and yikwed bv Sir Henry 
Irving at the Lyceum in 1876 Although it was full of admir- 
ably dramatic writing, it was not theatrically well composed, 
and it failed on the stage Extremely pertinacious in this 
uspcct, the poet went on attempting to storm the theatre, 
with assault upon assault, all practically failures until the 
seventh ind last, which was unfortunately posthumous lo 
have really succeeded on the stage would have given Tennyson 
more gratification than anything else, but he was not permitted 
to live long enough to see this blossom also added to the heavy 
garland of his glory Meanwhile Harold, a tragedy of doom, 
was published in 1876 , but, though perhaps the finest of its 
author’s dramas, it has never been acted During these years 
Tennyson’s thoughts were largely occupied with the building 
of Aldworth His few lyrics were spirited ballads of adventure, 
inspired by an exalted patriotism — ** Ihe Revenge” (1878) 
“ The Defence of Lucknow ” (1879) — but he reprmted and 
finally published his old suppressed poem, The Lover's Tale, 
and a little play of his, The Falcon, versified out of Boccaccio, 
was produced by the Kendals at their theatre m the last da>s 
of 1879 Tennyson had reached the limits of the threescore 
years and ten, and it was tacitly taken for granted that he 
would now retire into dignified repose In point of fact, he 
now started on a new lease of poetical activity In 1880 he 
published the earliest of six important collections of lyrics, this 
being entitled Ballads and other Poems, and containing the 
sombre and magnificent “ Rizpah ” In 1881 The Cup and in 
1882 The Promise of May, two little plays, were produced 
without substantial success in London theatres the second of 
these IS perhaps the least successful of all the poet’s longer 


writings, but its failure annoyed him unreasonably This 
determination to be a working playwright, pushed on in the face 
of critical hostility and popular indifference, is a very cunous 
trait in the charai ter of 1 ennyson In September 1883 Tenny- 
son and Gladstone set out on a voyage round the north of 
Scotland, to Orkney, and across the ocean to Norway and 
Denmark At Copenhagen they were entertained by the king 
and queen, and after much feting, returned to Gravesend this 
adventure served to cheer the poet, who had been in low spirits 
since the death of his favountc brother Charles, and who now 
entered upon a phase of admirable vigour Dunng the voyage 
Gladstone had determined to offer Tennyson a peerage After 
some demur, the poet consented to accept it, but added, “ For 
my own part, I shall regret my simple name all my life ” On 
the nth of March 1884 he took his seat in the House of Lords 
as Baron Tennyson of Aldworth and Famngford He voted 
twice, but never spoke in the House In the autumn of this 
year his tragedy of Bechet was published, but the poet at last 
despaired of the stage, and disclaimed any hope of “ meeting 
the exigencies of our modem theatre ” Cunously enough, 
after his death Bechet was the one of all his plays which enjoved 
a great success on the boards In 1885 was published another 
interesting miscellany, Tiresias and other Poems, with a post- 
humous deduation to Edward FitzGerald In this volume, it 
should be noted, The Idylls of the King was completed at last 
by the publication of “ Balm and Balan ” , it contained also 
the superb address “ lo Virgil” In April 1886 Tennyson 
suffered the loss of his second son, Lionel, who died in the Red 
Sea on his return from India The untiring old poet was 
steadily writing on, and bv 1S86 he had another collection of 
lyrics ready, Lockdey Hall Sixty Years After, &c , his eves 
troubled him, but his memory and his intellectual curiositv 
were as vivid as ever Late in 1888 he had a dangerous attack 
of rheumatic gout, from which it seemed m December that he 
could sianelv hope to rallv, but his magnificent constitution 
pulled him through He was past eighty when he published 
the collection of new verses entitled Demeter and other Poemi> 
(1889), which appeared almost simultancoush with the death 
of Browning, an event which left Tennyson a solitary figure 
indeed in poetic literature Tn 1891 it was observed that he 
had wonderfully recovered the high spirits of vouth, and e\en 
a remarkable portion of phvsieal strength His latest drama, 
The Foresters, now received his attention, and m March 1892 
It was produced at New York, with Miss Ada Rehan as 
Maid Marian During this year Tennyson was steadilv 
engaged on poetical composition, finishing “ Akbar’s Dream,” 
“ kapiolam ” and other c ontents of the posthumous volume 
called 7 he Death of Ocnone, 1892 In the summer he took a 
voyage to the Channel Islands and Devonshire , and even this 
was not hi= latest excursion from home, for in July 1892 he 
went up for a /isit to London Soon after entering his eighty- 
fourth vear, however, svmptoms of weakness set in, and early 
m September his condition began to give alarm He retained 
his intellectual lucidity and an absolute command of his faculties 
to the last, reading Shakespeare with obvious appreciation until 
within a few hours of his death With the splendour of the full 
moon falling upon him, his hand claspmg his Shakespeare, and 
looking, as we arc told, almost unearthly in the majestic beautv 
of his old age, Tennv son passed away at Aldworth on the night 
of the 6th of October 1892 Cyrnbeltne, the play he had been 
reading on the last afternoon, was laid in his coffin, and on the 
1 2th he was publich buried with great solemnity in Westmmster 
Abbev Lady Tennyson survived until August 1896 
Ihe physical appearance of Tennyson was very remarkable 
Of his figure at the aare of thirty-three Carl vie has left a superb 
portrait ** One of the finest-looking men in the world A great 
shock of rough, dusky, dark hair , bright, laughing, hazel eyes , 
massive aquiline face, most massive yet most delicate, of 
sallow brown complexion, almost Indian-lookmg, clothes cynic- 
ally loose, free-and-easy, smokes infinite tobacco His voice 
IS musical, metallic, fit for loud laughter and piercing wail, 
and all that mav he between , speeth and speculation free and 
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plenteous , I do not meet m these late decades such company 
over a pipe ” He was unusually tall, and possessed in advanced 
years a strange and rather terrifying air of sombre majesty 
But he was, in fact, of a great simplicity in temperament, 
affectionate, sh}, still exquisitely sensitive m extreme old age 
to the mfluerces of bcaut\ , melancholy and sweetness Al- 
though exceedingly near-sighted, Tennjson was a very close 
observer of nature, and at the age of eighty his dark and glowing 
eyes, which were still strong continued to permit him to enjoy 
the delicate features of country^ lile around him, both at Aid- 
worth and in the Isle of Wight His Ltfe^ written with admirable 
pietv and taste by his son, Hallam, second I ord lennyson, 
was published in two volumes in 1897 
At the time of his death, and for some time after it, the 
enthusiastic recognition of the genius of lennyson was too 
extravagant to be permanent A reaction against this extrava- 
gance was perhaps inevitable, and criticism has of late been little 
occupied with the poet The reason of this is easy to find For 
an unusualh long period this particular poetry had occupied 
public and professional opinion and all the commonplace 
things about it had been said and re-said to satiety It lacks 
for the moment the interest of freshness , it is like a wonderful 
picture seen so constantly that it fails an\ longer to concentrate 
attention No living poet has ever held England — no poet but 
Victor Hugo has probably ever held any country — quite so long 
under his unbroken sway as ^enn^son clid As he recedes from 
us, however, we begin to see that he h is x much closer relation to 
the great Georgian wTitcrs than wc used to be willing to admit 
The distance between the generation of Wordsworth and 
Coleridge and that of Byron and Shelley is not less — it is even 
probably greater — than that which divides Keats from lenny- 
son, an(i he is more the last of that great school than the first 
of any new one Ihe qualities in which he seems to surpass 
his immediate predecessors are exactly those which should be 
the gift of one who sums up the labours of a mighty line of 
artists He is rcmxrkahh among them for the breadth, the 
richness, the substantial accomplishment ot his touch , he has 
something of all these his elders, and goes farther along the road 
of technical perfection than any of them We still look to the 
earlier masters for supreme excellence in particular directions 
to Wordsworth for sublime philosophy, to Coleridge for ethc real 
magic, to Byron for passion, to Shelley for lyric intensity, to 
Keats for richness lennyson does not excel each of these in 
his own special field, but he is often nearer to the particuhr 
man in his particular mastery than any one else ( an be said to 
be, and he has in addition his own field of supremacy What 
this is cannot easily be defined , it consists, perhaps, in the 
beauty of the atmosphere which Tennyson contrives to cast 
around his work, moulding it in the blue mystery of twilight, 
in the opaline haze of sunset this atmosphere suffused over 
his poetry with inestimable skill and with a tact very rarely at 
fault, produces an almost unfailing illusion or mirage of loveli- 
ness, so that, even where (as must sometimes be the case with 
every poet) the thought and the imagery have little value in 
themselves, the fictive aura of beauty broods over the otherwise 
undistinguished verse Hence, among all the English poets, it 
is lennyson who presents the least percentage of entirely un- 
attractive poetry In his luminous subtlety and his broad 
undulating sweetness, his relationship with Virgil has long been 
manifest , he was himself aware of it But he was also con- 
scious that his exquisite devotion to mere lucidity and beauty 
might be a snare to him, and a happy instinct was always 
dnving him to a study of mankind as well as of inanimate 
nature Few English writers have known so adroitly as Tenny- 
son how to bend the study of Shakespeare to the enrichment 
of their personal styde It should be added that he was a very 
deep and original student of literature of every description, and 
that the comparatively few speiimcns whiclx have been pre- 
served of his conversation contain some of the finest fragments 
of modem appreciation of the great poets which we possess 
This is worthy of consideration in any attempt made to sketch 
the mind of a man who was above all other masters of recent 
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literature an artist, and who must be studied in the vast and 
orbic fullness of his accomplishment m order to be appreciated 
at all (E G ) 

Alfred, Lord Tennyson a Memoir (1897) by Hillam, second 
Baron Tennyson is the authoritative source for the poet’s bio- 
graphy Mr R H Shepherd in his I ennysomana (1866) supplied 
a list of criticisms on his work .iriil a bibliography issued separately 
in 1896 Among the numerous books on the subject of his life 
and writings may be mentioned A Commentary on Tennyson* s 
In Memonam (1901), by Prof A C Bradley, Canon Rawnsley’s 
Memorus of the Tinnysons (lOw) , Alfred Tennyson (1901), by 
Mr Andrew Lang, an cssiy on “The Mission of Tennyson” in 
Mr W S Lilly’s Studies in Religion and Literature (1904) , and 
The Life of I ord lennyson (1904) by Mi A C Benson who gives 
a more critical estimate of the poet than was possible m the Memoir 
by his son 

TENOR (through Fr and It from Lat tenor, holding on, 
course, sense of a law, tone), a general course or direction, the 
drift or general meaning ot a statement or discourse, hence, in 
law, the true purport and effect of a deed or instrument The 
most general use of the word is, m music, for the highest kind 
of the natural adult male voice This use descends from the 
Medieval Latin tenor, which was applied first to the chief 
melody, the cantus firniu^, and then to the male voice to which 
the singing of this was assigned 

TENREC {Centetes eeaudatiis), one of the larg( st representatives 
of the mammalian order Insei tivora, the ength being from 
12 in to 16 in , called also th( tailless ground-hog of Mada- 
gascar, to which island it is restricted 'Ihc coat consists 
chiefly of bristles and hairs, with an admixture of flexible spines, 
which m the young form longitudinal lints down the back , but 
m the adult they are limited to the back of the neck The 
general hue is brown tinged with yellow From twelve to 
sixteen young are produced at <i birth, and twenty-one have 
been recorded In habits lh( tenrcc is tossorial and nocturnal , 
its home is m the brush in the mountain regions, and in the cool 
season, from Mav or June till Dc( ember, it hibernates in deep 
burrows Ihc long flexible snout is used to root up worms and 
grubs, and ground-insects form part of its nourishment Ihese 
animals arc very fat when hibernation begins, and arc then 
much valued for food by the natives (sec also Insectivora) 
^ENT A tent is a portable habitation or place of shelter, 
cwsisting m Its simplest form of a covering of some textile 
substance stretched over a framework of cords and poles or of 
wooden rods, and fastened tightly to the ground by pigs 
Ihroughout the greater part of the interior of Asia the pastoral 
tribes have of necessity ever been dwellers m tents — the scanti- 
ness of water, the consequent frequent failure of herbage, and 
the violent extremes of seasons compelling a w.inelermg life 
lents have also been used in all ages by armies in campaign 
in ancient Assyrian sculptures discovered by Layard at Nineveh 
the forms of tent and lent-furnishmgs are similar to those which 
still prevail in the h ast, and it appears that then as now it was 
a custom to pit( h tents within the walls of a city The ordinary 
family tent of the Arab nomads of modern times is a com- 
paratively spacious ridged structure, averaging from 20 to 215 ft 
in length, but sometimes reaching as much as 40 ft Its covering 
consists of a thick felt of black goat hair (cp Cant 1 5 — “ black 
as the tents of Kedar ”), or sometimes of alternate stripes of 
black and white disposed horizontally The ridge or roof is 
supported by nine poles disposed in sets of three, the central set 
being loftier than those at each end, whereby a slope outward 
is formed which helps to carry off ram The average height 
inside at the centre is 7 ft and at the sides 5 ft , and the cloths 
at the side are so attached that they can easily be removed, the 
sheltered end being always kept open Internally the tent is 
separated by a partition into two sections, that reserved for 
the women containing the cooking utensils and food The 
'jourt or tent of the Kirghiz of Central Asia is a very (apacious 
and substantial structure, consisting of a wooden frame for 
sides, ridiating ribs for roof, and a wooden door The sides 
are made up of sections of laths, which expand and contract in 
lozenges, on the principle of lazy tongs, and to their upper 
extremities ribs are lashed at regular intervals Over this 
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framework a heavy covering of felt is thrown, which is either 
weighted down with stones or, when necessary, stitched together 

In Western countries tents are used chiefly in military en- 
campments, by travellers and explorers, and for temporary 
ceremonial occasions and public gatherings The material of 
which they are composed is commonly a light linen canvas or 
navy duck , but for tents of small size stout cotton canvas is 
employed, bemg light, strong, elastic, and sufficiently water- 
proof These tents vary in size from a low-pitched covering, 
under which a couple of men can with difficulty creep, up to 
spacious marquees, in which horticultural and agricultural 
shows are held, and which can accommodate thousands of 
persons 

1 he marquee is distinguished from the tent by being a ndged 
structure, devoted to show and social uses liut the humblest tent 
made — the tentc d'abri or shelter tent of the French army — is also 
ridged in form The tente d’abri affords sleeping accommodation 
for SIX mtn and consists of a rope stretched over three low poles 
and fixed into the ground hour separate squares of canvas 
buttoned together arc thrown over the lope and pegged to the 
ground on each side so as to form a low ridge Two other squares 
are used for covering the ends being thrown over the slanting 
lope ends by which the poles are pegged to the ground Lach of 
th( six men using tlic tent nriies one of the squares of eanv is 
besides his quota of tin poles rope and pegs In the British 
service Untes d abn are often improvised by fastening together 
bl inkets or waterproof sheets over i stick fhe gipsies and tiavel 
ling tinkers of Lnglind have an equallv unpretentious tent which 
consists of a framework of hazd rods lient so as to form a scries 
of low ridgis the ends being stuck into the ground and over this 
frame lilinkcts 01 other coveiings are thrown and pegged down 
Tlie simplest, but at the same time the least convenient of ordinary 
tents IS the conn al consisting of i central pole with ropes and 
tanvas radiating from it in an unbroktn slope to the ground The 
common armv bell tent is of this type but the eonicil roof ter- 
minates at about i ft 9 in from the ground, and from it there hangs 
vertically a curtain which is loos< ly pegged to the ground or looped 
up to allow of the free circulation of an when the tent is unoccu- 
pied 01 thi wiaiher is favouiablc Ihis form however covers 
much ground in proportion to tht accoinrnod ition it affords as the 
space rouml llic ciicumfcnnce is of little value A tent therefore 
which has skUs 01 a fall is a much mort convenient slructurc 
The counterpart of the conical is the pyramidal tent the four 
equ il sid< s sloping to the ground ind this form with i fall or 
Sides makes the square tent which is both convenient m shape 
and hrm in structure Small tents are also made modified from 
flu Anb form with a central pole and two lower lateial poles 
In the umbn Iki tent the roof is supported by a set of ribs which 
ladute fiom the pole precisely «is the ribs of an umbrclli spre ul 
out from the stick 

The tents and marquees in use in the British army an thi follow 
mg The bell tents (single or double thickness) 16 ft in cireum- 
fercncc iccommodating m active seivice 3 olheers 7 sergeants or 
It; men eat h , the Tntliaii general service tents of vinous sizes 
s(]uarc with pyiamidal loofs the Indian “ E P ” and “ Staff- 
sergeants’ ” tents which arc much roomier thnn the tents used in 
India on active service ’ hospital marquees and “ operating 
tents ” 

In former wars when small proft ssional armies wen emplo\cd 
and it was customary to pay extraordinary attention to the soldier s 
comforts the tram of an army included a full tent equipment which 
helped to dimmish the alrcidy small degree of mobility of which 
it was capable Under tht Revolution and Napoleon and gcncrallv 
m the igth century the system of housing armies in the field undir 
c mvas was prattieally abohshid (except as regartls more or less 
rough tenks d’abrt) and replaced b\ that of billets and bivouacs 
The strain entailed upon ilie transport by compkte tentage mn 
be judged from the fact that a single battalion on the minimum 
scalt would require four waggons each with one ton loid of poles 
and canvas that is the regimental transport would be doubled 

A tent equipment (of the tenie d’ahrt type) was introduced into 
the Oerman army ibout 1888 and the troops of Austria and Switzer- 
1 ind also possess tents In the Russian army cavalry and engineer 
troops are excepted from the otherwise universal issue of canvas 
shelter 

TENTERDEN, CHARLES ABBOTT, ist Baron (1762-1832), 
lord chief justice of England, was born at Canterbury on the 
7th of October 1762, his father having been a hairdresser and 
wigmaker of the town He was educated at C anterbury King^s 
vSehool and Corpus Christi College, Oxford, of which he after- 
wards became fellow and tutor On the advice of Mr Justice 
Buller (1746-1800), to whose son he had been tutor, he deter- 
mined on the legal profession, and entered at the Middle Fempk 


in 1787 lor several }ears he practised as a special pleader 
under the bar, and was finally called at the Inner Temple in 
1796 He joined the Oxford circuit and soon made rapid head- 
way In 1801 he was appointed recorder of Oxford In 1802 
appeared his Laiv relative to Merchant Ships and Seamen, a 
concise and excellent treatise, which has maintained its position 
as an authoritative work Its publication brought to him so 
much commercial and other work that in 1808 he was in a 
position to refuse a seat on the bench , this, however, he ac- 
cepted in 1816, being made a judge of the court of common 
pleas On the resignation of Lord Ellenborough in 1818 he 
was promoted to the chief justiceship of the king’s lyench In 
his capacity as chief justice he presided over several important 
state trials, notably that of Arthur Ihistlewood and the Cato 
Street conspirators (1820) He was raised to the peerage in 
1827 as Baron Fentcrdcn of Hendon Never a great lawyer 
and with no pretence to eloquence, Tenterden made his way by 
sound common sense and steady hard work He was an un- 
compromising lory, and had no svmpathy with the reform of 
the ( riminal law carried out by Romilly , while he strongly 
opposed the Catholic Relief Bill and the Reform Bill He 
dud on the 4th of November 1832, and was buried, by his own 
desire, in the Foundling Hospital, London, of which he was a 
governor 

lenterden was succeeded in his title by his son, John Henry 
Abbott (179^1-1870), then by his grandson, Charles Stuart 
Aubrey Abbott (1834-1882), permanent under-secretary for 
foreign affairs, who was made a K ( B in 1878 In 1882 the 
latter’s son, C harlcs Stuart Henry Abbott (b 1865) became the 
4th Baron 

TENTERDEN, a market town and municipal borough in the 
Ashford parliamentary division of Kent, England, 62 m SE 
by E of I ondon by the South-Eastern and Chatham railway, 
Pop (1901) 3243 It lies on an elevation above the New mil 
Channel a tributary of the Rother, whose flat vaUe>, called 
the Rother Levels, was an estuary within historic times , and 
even as late as the rSth centurv the sea was within 2 m of 
Tenterden, which is a member of the affiliated Cinque Port of 
R>c I he church of ht Mildred is Earh English and later, 
and Its tall, massive Perpendicular tower is well known for the 
legend connecting it with Goodwin Sands The storv is that 
the Abbot of St Augustine, Canterbury, diverted the funds by 
which the sea-wall protecting Earl Godwin’s island was kept 
up, for the purpose of building lenterden steeple, the conse- 
quence being that in 1099 an inundation took place and “ Fen- 
Urden steeple was the cause of the Ciocxlwan Sands ” Attached 
to the church is a penitentiary used in the reign of Queen JIary 
for the confinement of persons awaitmg trial on a charge of 
heresy The church of High Haldcn, in the neighbourhood, 
IS remarkable for its octagonal wooden tower constructed of 
huge timbers, with a belfrv c^f wooc^cn tiles (shingles), of the 
time of Henry VI ienxtrden has a considerable trade in 
agricultural produce and stexk It is governed by a mayor, 
four aldermen and twelve councillors Area, 8946 acres 

Tenterden {Tenterdenne, Teniyrden) figures frequently m 
contemporary records from 1300 onwards In 1449 Heniy VI 
incorporated it by the name of a “ Bailiff and Commonalty,” 
and united it to Rye In retuni for these and other privileges 
It was to contribute towards the services due from the latter as 
one of the Cinque Ports The troubles of 1449 apparently 
hindered the issue of the charter, since in 1463 h^dward IV 
brought it into operation In 1600 it was incorporated under 
the title of the “ Mavor, Jurats and Commons ” of the town and 
hundred of Tenterden, in the county of Kent the members of 
the corporation ranking henceforwaid as barons of the Cinque 
Ports A weekly corn market on Friday and a ^ earlv fair on the 
first Mondavm May were granted, both of which are held at the 
present day^ In 1790 a contemporary writer mentions the 
market as being little frequented, whilst the fair was large and 
resorted to by all the neighbourhood This charter was ex- 
emplified by that of the ytar 1700 The size and importance 
of Tenterden can be estimated from a receipt of 1635 for £go 
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ship-money, as compared with £70 contributed by Faversham, 
and £60 by Hythe Under Edward III several refugee Flemings 
settled m the town and established the woollen manufacture 
An old waste book, still preserved, contains entries of amounts 
of cloth sent from Tenterden to London By 1835 this trade 
had completely died out, and Tenterden was suffermg from 
the depression of agricultural interests 

TENURE (Fr tenure, from Lat tenere, to hold), m law, the 
holding or possession of land The holding of land in England 
was originally either allodtaL or Jeudal Allodial land was land 
held not of a superior lord, but of the king and people Such 
ownership was absolute It possibly took its origin from the 
view that the land was the possession of the clan , that the 
chief Wtis the leader but not the owner, and was no doubt 
strengthened b) the temporary and partial occupation by the 
Romans fheir withdrawal, followed by the Saxon invasion, 
tended, without doubt, to re-establish the principle of common 
village ownership which formed the basis of both Celtic and 
German tenure In the later Saxon period, however, pnvate 
ownership became gradually more extended Ihen the feudal 
idea began to make progress in England, much as it did about 
the same time on the continent of Europe, and it received a 
great impetus from the Norman conquest When English law 
began to settle down into a system, the principle of feudalism 
was taken as the basis, and it gradually became the undisputed 
maxim of English law that the sovereign was the supreme lord 
of all the land and that every one held under him as tenant, 
that there was no such thmg as an absolute private right of 
property in land, but that the state alone as personified by the 
soyereign was vested with that right, and conceded to the 
individual possessor only a strictly defined subordinate right, 
subject to conditions from time to time enacted by the com- 
munity (sec also Fludalism) Feudal tenure was divided into 
free and non-free Free tenures were frankalmoign, knight 
service, serjeanty and free socage These tenures are dealt 
with under their separate headings Base or non-free tenure 
was tenure in villenage {qv) and copyhold {qv) and see also 
Manor 

TEPIC, a territory of Mexico facing on the Pacific Ocean and 
bounded N , E and S by Sinaloa, Durango and Jalisco Area 
11,275 '’Q ^ (1900) 150,098 The actiye vokano of 

Ceboruco rises in the western part of the territory The slopes 
and vallejs are densely wooded, the lower regions being very 
fertile and adapted to tropical agriculture The rainfall is 
abundant, and the climate hot, damp and malarial The Rio 
Grande de Lerma, or Santiago, is the principal n\er, whose 
sources are to be found on the high plateau in the state of 
Mexico The next largest river is the Mezquital, which has its 
sources in the state of Durango, not far from the city of that 
name The products of the territorial coast lands are sugar, 
cotton, tobacco, maize, palm oil, coffee, fine woods and mcdi- 
cmal plants Mining attracts much attention in the sierras, 
and Its mineral deposits are rich There are cotton and cigarette 
factories at the town of lepic, besides sugar works and dis- 
tillenes on the plantations The capital of the territory is 
Tcpic (pop 1900, 1 5 488), dttractivel> situated on a small 
plateau 29£)0 ft above sea level, 26 m F by S of its port, San 
Bias, with which it is connected by rail 

The territory of Tepic was detached from the State of Jalisco 
in 1889 on account of the belligerent attitude of its population, 
chiefly composed of Indians A temtonal form of government 
places It more directly under the control of the national executive 

TEPIDARIUM, the term given to the warm (teptdus) bath- 
room of the Roman baths There is an interesting example at 
Pompeii , this was covered with a semicircular barrel vault, 
decorated with reliefs in stucco and round the room a senes 
of square recesses or niches divided from one another by 
Telamones The tepidarium in the Roman thermae was the 
great central hall round which all the other halls were gnouped, 
and which gave the key to the plans of the thermae it was 
probably the hall where the bathers first assembled prior to 
taking the cold bath or passing through the various hot baths. 
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and was decorated with the richest marbles and mosaics it 
received its light through clerestory windows, on the sides, the 
front and the rear, and would seem to have been the hall in 
which the finest treasures of art were placed , thus in the thermae 
of Caracalla, the Farnese Hercules, and the loro Farnese, the 
two gladiators, the sarcophagi of green basalt now in the 
Vatican, and numerous other treasures, were found dunng the 
excavations by Paul III in 1546, and transported to the 
Vatican and the museum at Naples 

TEPLITZ (Czech, Tepltce), or Teplitz - Schonau, as it is 
officially called since the incorporation of the village of Schonau 
in 1895, ^ Bohemia, Austria, 80 m N N W of Prague 

by rail Pop (1900) 24,420 It is picturesquely situated in 
the plain of the Biela, which separates the Erzgebirge from the 
Bohemian Mittelgebirge, and is a favourite watering-place, 
containing a large Kurham and numerous handsome bath- 
houses The environs are laid out in pretty and shady gardens 
and promenades, the finest being in the park which surrounds 
the chateau of Prince Clary- Aldringen, built m 1751 The 
other chief buildings are the Roman Catholic Schlosskirche, 
built m 1568 and altered to its present form in 1790, the Pro- 
testant church, the Jewish synagogue with a conspicuous 
dome, and the theatre In the garden of the cht^teau are two 
ancient towers, probably the remains of the Benedutine ( on- 
vent, but ascribed by local tradition to the knight Kolostuj, the 
legendary discoverer of the springs Ihe sahne-alkalinc springs 
of Teplitz, ten to twelve m number, ranging in temperature 
from 90° to 117^’ Fahr , are classed among what are called 
“ indifferent ” waters Used almost exclusively for bathing, 
they are prescribed for gout, rheumatism, and some scrofulous 
affections, and their reputed efficacy in alleviating the effects 
of gun-shot wounds had gained for Teplitz the sobriquet of 
‘Hhc warriors’ bath” Militiry baths are maintained in the 
town by the governments of Austria, Prussia and Saxony, and 
there are also bath-houses for the poor Teplitz is much visited 
for the after-cure, after Carlsbad and similar spas 1 he number 
of patients is about 6000 and the passing visitors about 25,000 
The presence of a bed of lignite in the neighbourhood has 
encouraged the industrial development of Teplitz, which carries 
on manufactures of mac hincry and metal goods, cotton and 
woollen goods, chemicals, hardware, sugar, dyeing and calico- 
printing 

The thermal springs arc fabled to have been discovered as early 
as 702, but the lirst authentic mention of the baths occurs in tiic 
i6tli century The town is mentioned m the 12th century when 
Judith, queen of L adislaus I of Bohemia founded licic a convent 
for Benedictine nuns which was destroyed in the Hnssitc wais 
In the 17th century Teplitz belonged to the Kinskys and after 
Kmsky’s murder (25th February 1634) the lordship was granted 
by Ecrdmand II to Johann Count Aldringen Ills sistci Anna 
v/ho inherited it married Frcihcn Hieronymus von Cliry v\ho 
assumed the additional name and arms of Aldringen Ihc family 
which was raised to the rank of count m i 60 () and of prinee of the 
Frnpirc 111 1767, still retains the property Tejditz figures m the 
Instorv of Wallenstein, and is also interesting as the spot where 
the monarchs of Austn<i Russia and Prussia first signed the triple 
alliance against Napoleon in 1813 It is a cuiious fact thit on the 
day of the earthquake at Lisbon (1st November 1775) the mam 
spring at Teplitz ceased to flow for some minutes 

TERAMO, an episcopal see of the Abruzzi, Italy, the capital 
of the provmce of Tcramo, 16 m by rail W S W of Giulianova, 
a junction on the Ancona-Bnndisi railway Pop (1901) 
10,508 (town), 24,091 (commune) The town stands on the 
left bank of the Tordino, where it is joined by the Vezzola, at an 
altitude of 876 ft above sea-lcvcl The picturesque valley of 
the Tordino is here dominated by the peaks of the (iran Sasso 
dTtalia The town is traversed by one straight wide street 
with large houses, but for the most part it consists of narrow 
lanes The cathedral has a Romanesque Gothic portal of 1332 
by a Roman marble worker named Deodatus, and the interior 
IS decorated in the Baroque style, but still retains the pointed 
vaulting of 1154, introduced into Italy by French Benedictines , 
It contains a splendid silver antependium by the 15th-century 
goldsmith Nicolo di Guardiagrele (1433-48) The tower is fine 
The church of S Antonio is also m the Romanesque Gothic 
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style Under the church of S Anna dei Pompetti remains of 
Roman houses and of the original cathedral have been dis- 
covered (h Savini m Nohzte degh scavt, 1898, 137) In the 
Communal Gallery is an altarpiece from the cathedral by the 
Venetian Jacobello del Fiore (1400-1439) Ihe antiquities in- 
clude remains of a gateway, a theatre and baths, as well as 
numerous inscriptions There are manufactures of wool and 
silk, and of straw hats and pottery 
The ancient Interamna Praetuttiorum (so called to distin- 
guish It from Interamna Lirenas and Interamna Nahars) was 
the chief town of the tribe of the Praetuttii Its pre-Roman 
necropolis was discovered in 1905 (F Savini in Nottzie degh 
scavi, 1905, 267) Of Its municipal constitution little is known, 
indeed in an inscription of the end of the Republic it is spoken 
of both as a colonia and a muntctptutn It was situated on a 
branch of the Via Caeciha {qv) Remains of an amphitheatre 
still exist In the valley of the Vomano near Montono was a 
Roman village, probably dependent on Interamna, with a 
temple of Hercules {Cofp. tnscr Lat , ix p 484) 
bee V Bindi Monumentt degh Ahvuzzt (Naples, 1889). i sqq 
TERAPHIM (A V sometimes transcribes, ^ g' Judges xvii 5, 
xviii 14 seq , Hosea 111 4 , sometimes translates “ image,’' 
I Sam xix 13, “ idols,” Zeeh x 2 , “ idolatry,” i Sam xv 23 
R V renders consistently “ teraphim ”), a Hebrew word, found 
only in the plural, of uncertain etymology The name appears 
to be applied to some form of idol (cf C^en xxxi 19 and 30), 
but details as to its precise ( onfiguration, &c , are lacking 
From I Sam xix 13, 16 it would seem that m the earlv 
monarchical period a regular place in every household was still 
reserved for the teraphim, while in the 8th century Hosea 
(ill 4) speaks of “ ephod and teraphim ” as essential elements 
in the national worship Later the teraphim with other ad- 
juncts of heathenish worship were banned by the prophets 
The meaning of the Elohistic story m Gen xxxv 2-4 clearly 
IS that the employment of teriphim and of other heathen 
pra( tices of Aramean paganism was given up by Israel in order 
that they might serve Jehovah alone at ]3ethel In Judges and 
Hosea the teriphim arc closely associated with the ephod , both 
are mentioned in connexion with divination (cf 2 Kings xxiii 
24 , Ezek xxi 21 [26] , Zeeh x 2) Wliether the teraphim 
were “ consulted ” by lot or not is uncertain In view of 
Ezek XXI 21 and Hosea 111 4 it is difficult to suppose that the 
teraphim were purely household idols The Rabbinical con- 
jectures on the subject can be found m Buxtorf, Lex Tabu 
(cd Fiseher), 1315 seq One of the most curious is that the 
teraphim consisted of a mummified human head (see also 
Ephod) (W R S , G H Bo) 

TERBIUM [symbol Tb, atomic weight 1592 (0=i6)], a 
metallic chemical element belonging to the rare earth group , 
It was originally called erbia by its discoverer Mosander (sec 
Rarf Earth) Pure terbium compounds were obtained by 
G Urbain {Compt rend , 1904 seq ) by fractional crystalliza- 
tion of the nickel double nitrates, the eth>l sulphates, and the 
bismuth double nitrates of the terbium earths Terbium appears 
to be tnvalent The oxide is a black or brown powder according 
as it IS prepared from the exalate or sulphate, and when pure 
it IS non-fluorcsccnt, but mixed with gadolinia or alumina it 
possesses this property It yields colourless salts , the crystal- 
lized sulphate has the formula rb2(S04)g 811^0 
TER BORCH (or Tfrburg), GERARD (1617-1681), Dutch 
subject painter, was born in 1617 at Zwolle, m the province of 
Ovcryssel, Holland He received an excellent education from 
his father, also an artist, and developed his talent very early 
The inscnption on a study of a head proves that Ter Borch was 
at Amsterdam in 1632, where he studied possibly under C 
Duyster or P Codde Duyster^ influence can be traced in a 
picture bearing the date 1638, in the lonides Bequest (Victoria 
and Albert Museum) In 1634 he studied under Pieter Molyn 
in Haarlem A record of this Haarlem period is the “ Con- 
sultation ” (1635) at the Berlin Gallery In 16315 be was in 
London, and subsequently he travelled in Germany, France, 
Spam and Italy It is certain that he was m Rome in 1641, 


when he painted the small portraits on copper of “Jan Six*^ 
and “ A Young Lady ” (Six Collection, Amsterdam) In 1648 
he was at Munster during the mcetmg of the congress which 
ratified the treaty of peace between the Spaniards and the 
Dutch, and executed his celebrated little picture, painted upon 
copper, of the assembled plempotentianes — a work which, 
along with the “ Guitar Lesson ” and a portrait of a “ Man 
SUnding,” now represents the master m the national collection 
in London The picture was bought by the marquess of 
Hertford at the Demidofl sale for £7280, and presented to the 
National Gallery by Sir Richard Wallace, at the suggestion of 
his sccretiry. Sir John Murray Scott At this time ler Borch 
was invited to visit Madrid, where he received employment 
and the honour of knighthood from Philip IV , but, in conse- 
quence of an intrigue, it is said, he was obliged to return to 
Holland He seems to have resided for a time in Haarlem , 
but he finally settled in Deventer, where he became a member 
of the town council, as which he appears in the portrait now m 
the gallery of the Hague He died at Deventer in 1681 

Ter Borch is excellent as a portrait painter, but still greater 
as a painter of genre subjects He depicts with admirable 
truth the life of the wealthy and cultured classes of his time, 
and his work is free from any touch of the grossness which finds 
so large a place in Dutch art His figures are well drawn and 
expressive in attitude , his colouring is clear and rich, but his 
best skill lies in his unequalled rendering of texture in drapenes, 
which IS seen to advantage in such pictures as the “ Letter ” 
in the Dutch ro)al collection, and in the Paternal Advice” 
(known as the “ Satin Gown ”)— -engraved by Wille — which 
exists m various repetitions at Berlin and Amsterdam, and in 
the Bridgewater Gallerv 1 er Borch’s works are comparatively 
rare , only about eighty have been catalogued Six of these 
are at the Hermitage, six at the Berlin Museum, five at the 
Louvre, four at the Dresden Museum, and two at the Wallace 
Collection 

See Gerard Tirburg {Ter Borch) et sa /amt/le by Emile Michel 
(Pans 1887) Der kunstlertscht Entunchlungsgang des G Ter 
Borch, by Dr \\ Bode , Mattres d' autrefois by E Fromentin 
(4th ed , Pans 1882) 

TERCEIRA, an island in the Atlantic Ocean belonging to 
Portugal, and forming part of the Azores archipelago Pop 
(1900) 48,770 , area, 224 sq m Terccira, t e “ the third,” 
was so called as being the third island of the archipelago to be 
discovered by the Portuguese Prom its central position it 
was long the seat of administration, but its capital, Angra {qv) 
or Angra do Heroismo (pop 10,788), has lost much of its com- 
mercial importance The other chief towns are Ribeinnha 
(3090), ttnd Praia da Victoria (3236) Unlike the neighbourmg 
islands, Terceira exhibits few extensive traces of volcanic action , 
and the summits of its mountains are generally level It 
abounds in gram and cattle , but the wines are inferior, and 
fruits are raised merely for mtemal consumption (See also 
Azores ) 

TEREBINTH, botanical name Pistacta Terehtnihus, a member 
of the natural order Anacardiaceae, usually a small tree common 
m the south of Europe and the whole Mediterranean area It 
has a purplish grey bark and compound leaves with two to four 
pairs, and an odd terminal one, of smooth dark green oval blunt 
leaflets, which when young are thin, translucent and strongly 
tinged with reddish purple The very small numerous unisexual 
flowers arc borne on panicles which spring from just above the 
scars of last year’s leaves The fruit is a small roundish bright 
red drupe with a scanty pulp The plant has been long known 
in English gardens A liquid oleo-resmous exudation, known as 
Chian, Scio or Cvqjrus turpentine, is obtained by cutting the 
stem The Chian turpentine of commerce is obtamed ex- 
clusiveh from the island of Scio , the produce is very small, a 
large tree }iclding only 10 or ii ounces in one year An allied 
species, P Lenttscus, is the mastic li tree 

TEREDO, a genus of Lamcllibranchiate MoUuscay of the 
order Eulamellibranchia, sub-order Adesmacea, family Tere- 
dmidae The animals included in this genus are commonl> 
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known as “ ship-worms/’ and arc notonous for the destruction 
which they cause in ships’ timbers, the woodwork of harbours, 
and piles or other wood immersed for a long period m the sea 
They inhabit long cylindrical holes, which they excavate in the 
wood, and usually occur m great numbers, crowded together 
so that often only a very thin film remains between the adjacent 
burrows Each burrow is Imed with a layer of calcareous 
substance secreted by the mollusc , this lining is not usually 
complete, but stops short a little distance from the inner end 
of the burrow, where the boring process continues to take place 
In some burrows, however, the lining is complete, either because 
the animal has reached its full size or because some cause pre- 
vents it continuing its tunnel , in such cases the calcareous 
tube has a hemispherical termination The burrows arc usually 
driven in the direction of the gram of the wood, but not in- 
variably so When a knot or nail or the tube of a neighbour 
is reached, the course of the burrow is altered so as to bend 
round the obstruction One burrow is never found to break 
into another 

riic adult Teredo when removed from its burrow and calcareous 
tube IS from a few inches to 3 ft m length accoitliiig to tlie species 
to which it belongs and is cylindrical and worm-hkt m appearance 
Ihc aiitenor end, which lies at the bottom of the burrow, is some- 
what enlarged and bears a pair of shells or valves, which are not 
connected b\ the usu il ligament but are widely separated dors illv 
The valves aie triangular m shape and very concave on the side 
which IS in contact wath the anim il In front their edges are 
widely separated, and tlic mantle tube, whicli is ebewhere closed 
has here a slight medi in ap< rtuie through which the 
short sucker-like foot c<in be protruded The next 
portion of the body behind the shell beanng part is 
naked except for the shelly lining of the burrow, 
which IS secreted by this part \nteriorly this 
portion contains part of the body proper , postenorly 
it forms a tulic divided internally by a horizontal 
partition into two chambers and representing the two 
tubular outgrowths of the mantle called siphons, 
here united together In the lower chamber irc the 
elongated gill plates, which have the typical lamelli- 
branchiate structure In the upper chamber anteriorly 
IS the rectum A thick mubcular ling terminates this 
region of the body and bears two calc ireous plates 
shaped like spades 01 battledores The expanded 
parts of these plates arc fr* c and project backwards , 
the handle is fixed in a deep socket or pit lined by epidermis 
These calcareous plates arc called pallets (hr paimules) Behind 
the pallets the tubular body bifurcates forming two siphons 
bi nikir to those ot other Lamellibraiichs , the siphons can be con- 
tracted or expanded within wide limits of length The principal 
organs ot the body — stomach heart, generative organs and neph 
iidia — are situated m the antenor part of the body, forming a 
\isceial mass, which extends some distance behind the valves 
Tnc heart is above the intestine and not perforateel by it There 
aie two adductor muscles of which the anUrior is rudimentary 
and situated just above tne mouth while the posterior is large 
and passes l>ctwccn the middle parts of the shell-valves The 
visceral mass extends some distance behind the posterior adductoi 
and beluiui the icctum and the visceral ganglia which in most 
Lamelhbr inchs arc attached to the ventral surface of tlic posterior 
adductor are in this cise at the end of the visceral mass and at 
the antenor end of the gills Besides the visceral ganglia a cerebral 
and a jiedal pair arc present The stomach is provided with a 
lirge crystalline style I he function of the pallets is to form 
an operculum to the calcareous tube when the siphons are with- 
diawn into it In some species the external or narrower end 
of the calcareous tube is provided with transverse laminae 
projecting into the lumen , and in some the external aperture 
IS divided by a horizontal partition into two, one for each 
siphon 

The Teiedo is dioecious, and the males are only m the proportion 
of I 500 of the females As in the case of the oyster, the ova are 
retained in the branchial chamber during the early stages of their 
development The begmentation of the ovum is unequal, and leads 
to the formation of a gastrula by epibole By the growth of a 
preoral lobe provided with a ring of cilia, and by the formation of 
a mouth and an anus, the trochosphere stage is reached A pair 
of thin shells then appear on the sides of the larva, connected by a 
hinge on the dorsal median line, and the foot grows out between 
mouth and anus By the time the larvae “ swarm,” or leave tht 
branchial cavity of the parent to live for a time as frec-swimming 
pelagic larvae, the valves of the shell have grown so kirge as to 
cover the whole of the body when the velum is retracted the 
foot IS also long, cylindncdl and flexible, and can be protruded 
far beyond the shell The valves of the shell at this stage are 


hemispherical in shape, so that the whole larva when its organs are 
retracted is contained in a globular case 
Concerning the later changes of the larva and the method by 
which it bores into wood little or nothing is known from direct 
observation Mucli has been written about the boring of this and 
othci maiine animals, but evtn yet the xnatttr cannot be said to 
bt satisfactorily elucidated Osier, in a paper m PJnl 7 ram , 1826 
argued that the Teredo bores by means of its shells, fixing itself by 
the surface of the foot, which it uses as a sucker, and then rasping 
till wood with the rough front edges of the sliell- valves Ihis view 
was founded on tlic similaiity of the arrangement of the shells and 
muscles m Tetedo to those occurring m Pholas, in which the method 
of boring described was actu illy observed W Jhompson, in a 
paper in the Ldinb Netv Phil Journ , 1835, supported the view 
that the cxcivatioii is due to the action of a solvent secreted from 
the surface of the animal Albany Hancock, again (Ann and Mag 
Nat ITst , vol XV ), thinks that the excavating power of Teredo 
is due to silicious particle s imbedded in the anterior portion of the 
integument, in front of the valves But the actual existence of 
either silicious particles or acid secretion has been denied by others 
Jclfrcys lx lie VC s that the loot is the organ by winch the animal 
burrows In the larger number of I amellibranchs the foot is doubt 
less a burrowing organ, and it is difficult to see how the limpet 
hollows out the rock to which it is attached if not by means of the 
surface of its foot At the same time it is difficult to explain how 
tlic soft muscular foot can penetrate into hard wood The process 
IS ot course slow, and Jeffreys supposes that particles are detached 
one by one from the moistened surface to which the foot is applied 
In any case the valves are covered by an epidermis, which could 
soiree ly be there if they were used in burrowing 

1 credo grows and burrows at an extremely rapid rate spawning 
takes place in the spring and summer, and before the end of the 
year the animals arc adult and their burrows of large size Quatre- 


faoes relates that at Guipu/coa (N Spam) a ferry-boat was sunk 
acaelenbilly in the spring, and was raised lour months aftci wards, 
when its timbers wire already rendered usi less by 7 ptdutllata 
How long the ainm ils live is not accurately known, but yualre- 
fages found that they nearly all perished in the winter This cannot 
be g( IK r illy the case, as the size of the tubes vanes so greatly 
Tn Holland their greatest ravages are made m July and August 
Iron ships have nothing to fear fiom their attacks, ind the coppei 
sheathing now almost universally used protects wooden hulls A 
great deal of loss is, however, caused !>> Ttredo m harbour works 
and shipinng stages, and the embankments in Holland are con- 
tinually injured by it The most efficient protection is affords. d by 
large-headed nails driven m in close prc>xiTmty Soaking wood m 
crci sote is not a certain safeguard, Jeffnys fonn<l at Christiania 
in 18O3 that a large number of harbour piles previously soikid in 
creosote had been completely dt stroyed by T nauahs Coal tar 
and the silicate of hme used for coating stonework have been 
suggested as protective coverings, but they do not seem to hive 
been adequately tested 

Sjiecies of Teredo occui m all seas The animal was known to 
the ancients and is mentioned by Theophrastus, Pliny and Ovid 
In 1715 it IS mentioned by Valisnieri, in 1720 by Dcslandes In 
*733 grt^at attention was drawn to it on account of the discovery 
that the wooden dikes of Holland were being rapidly dtslroycd 
by ship-worm , and that the country was in danger of inundation 
Three treatises were published concerning the animal, by P Massuet, 
J Rousset and Godfrey Sellius The work of the last-named 
which was the best, ilcscnbcd the anatomy of the creature and 
showed that its affinities were with bivalve molluscs The truth 
of Sellius s view was not grasped by Linnaeus, who placed leredo 
together with Serpula in the genus Dentahum , but its proper 
jiosition was re cstabhshed by Cuvier and Lamarck Adanson, un 
aware of the work of Sellius, in I7‘)7 belitvcd himself to be the 
first to discover the molluscan affinities of Teredo It will not be 
necessary to give here a definition of the genus taken from any 
systcmatist it will lie sufficient to point out that the long cj liii- 
dncal body with its two small anterior polygonal valves, the absence 
of a ligament and accessory valves, the muscular ring into which an 
inserted the calcareous pallets, and the continuous calcareous tube 
lining the hole bored by the animal are the diagnostic features 



Tu I -Sagitt il median section of Teredo a , anus , a a antenor idductor 
muscle , a ^ inal siphon , br s branchial siphon , c g ccrcbril ginglion g , gill 
h heart, m mouth, /> a , postenor adductor pg pedal ganglion ro i,enil 
opening, rp re no-pen card ill orifice, ug visceral ganglion (Partly iflei 
Grobben and Benck from Lankester’s Treatise on Zoology ) 
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Jeffrey*?, in his British Conchology, gives the following species as 
British 1 credo norvegtca, Spcngler , T navalis^ Linn T fyedt- 
cellatay Quatrefages , I megotaray Hanley T norvegica occurs 
chiefly on the west const of Great Bn tain It was taken by 
Thompson at Portpatrick in Wigtownslurc, and occurred in Jellreys's 
time in abundance at Milford Haven This species has been de- 
scribed by Gmelin and a number of British authors as T navalts, 
Linn Tt is distinguished by having the base of the pillcts simple, 
not forked, and the tube semi-concamerated at its narrower pos- 
terior end Ihe length does not usually exceed a foot It is the 
T navium of Selims T navalts has been identified from the 
figures of Selims, to which linnatus referred, Sclhus called it T 
manna It occurs on all the western ind southern coasts of 
Europe, from Chnstiania to the Black Sea, and is the specu s which 
causes so much damage to the Dutch embankments The pallets 
of this species are small and forked, and the stalk is cyhndrical 
The tube is simple and not chamberctl <it its narrow end 2 pedt- 
cellata was originally discovered by Quatrefages in the Bay of Los 
Pasages on the north coast of Spam it has also been found in 
the Channel Islands, at loulon, m Provence and in Algeria In 
T megotara the tube is simple and the p ilk ts like those of T 
norvtgica , it occurs at Shetland and Wick, and also on the western 
shore of the Atlantic, where its range extends from Massachusetts 
to South Carohna T malleolus, Turton, and T hipinnata, Turton, 
belong to the West Indies but are often drifted m floating timber 
to the coasts of Europe Other occasional visitants to the British 
shores are T excavata, hipartita, spatha, fusticulus, tuoullala, and 
pfnhnata Ihtse wore described by f-w>n Jt Ifrc ys in Ann and 
Mag Nat Hist, i860 T pmbnata is stated to bi a native of 
Vancouver s Island A kind of ship-worm, the Nausitora dunlopet 
of Perceval Wright, has been discovered 111 India, 70 m from the 
sea, in a strtam of perfectly fresh water, namely, the river Kumar, 
one of the branches of the Ganges / curnifornus, I am , is found 
burrowing in the husks ol coco-nuts and other woody fruits float- 
ing in the tropical si is its tubes are extremely crooked and 
contorted for want of space Eossil wood and palm-fruits of 
Sheppey and Brabant arc pierced in the sanu way 

Twenty-foul fossil species have been ucognized m tht Lias and 
succieding beds of FuroiH and the United States The sub-genus 
Tendina, Lam , is a fossil of the Eocene of Great Britain and 
France 

Literatukl — See, besides the works already mentioned, (lodfrey 
Sellius, Historia naturalis tnedinis <:cu wlophagi marini (1733), 
Adanson, Histoiu natmelle du '^inlgal (Pnris, 17S7) Quatrefages 
Annales des Sl\ Nat (18 18-50) Forbes and Hanley, /h// Mollusca 
(1853) B Ilatschck, hntwicklung v Itndo Aiheiten aus dem 
Zool Imt Wttn (i8bo) , Deshayts, Mollusques d Algtne , Sir E 
Home, Anitorny of Ttrtdo,* in Phil Ivans, vol \evi Trtv 
and Leuckart, Ueitrage zur Kenntniss ivuhcllnsev J hiere (1847) 
Woodwaid, Manual of MoUusia (I ondon, 1851) Sigcrfoos Note 
on the Organization of the I arva ind thi Post-larval Development 
of Shipworms, Johns Hopkins Univ Cinul, xv 1896 Kier, 
Biidrakc tot dt ktnnis van dtn Paulwovm (LeuUn, 1903) 
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TEREK, a river of Russian Caucasia Tt rises in the ( aucasus, 
on the slopes of Mount Kasbek, in several head-streams, and 
flows north as far as Vladikavkaz, just above which it emerges 
from the mountains Ihcn it flows N W and N cus far as 
approxim itely 43° 45' N , whereupon it swings round to the E 
and pursues that direction as far as 46° 30' E Finally, alter a 
comparatively short run towards the N N E , it branches out 
into a large delta on the west side of the ( aspian Sea This 
river, the ancient Alutas, is at first an impetuous mountain 
torrent, as are also all its thief tributaries — the Zunzha on tlie 
right, and the Ardon, Urukh, Chtrek, ITrvan, ( hegem, Baksan 
and Malka on the left 'Vll these streams, except the first- 
named, rise at altitudes of 8000 to 9000 ft between Mount 
ICasbek *ind Mount Elbruz In its lower eourse the Terek 
becomes very sinuous and sluggish, and frequently ovtrflows 
its banks with disastrous results Opposite its mouth it foims 
large sand-banks in the Cdspum, and is nowhere navigable 
Its length is 300 m , and the area of its drainage basm extends 
to 22,800 sq m 

TEREK, a province of Russian Caucasia, situated N of the 
Caucasus chain It is bounded by the government of Stavropol 
on the N , by the Caspian Sea and Daghestan on the E , b\ 
Tifiis and Kutais on the S , and by the Black Sea district and 
tht province of Kuban on the W , and has an area of 23 531 
sq m From Mount E^lbruz to Kasbek the southern boundary 
coincides with the mam range of the Caucasus, and thus includes 
some of Its highest peaks , further east it follows a sinuous line 
so as to enclose the secondary thains and their ramifications 


Nearly one-third of the area is ociupied by hilly tracts, the 
remainder being undulating and flat land belonging to the de- 
pression of the lerek , one-half of this last, on the left bank of 
the river, is occupied by sandy deserts, salt clay steppes, and 
and stretches unsuited lor cultivation 1 he C au( asus Mountains 
are described under that heading Tertiary formations, over- 
lam by Quaternary deposits, cover a wide area in the prairies 
and steppes Mineral springs occur near Pyatigorsk 

Ihc climate is continental The mem annual temperatures 
are 49 6® Falir at Pyatigorsk (1680 ft above the sea , January 39® 
July 70®) and 47 7® at Vladikavkaz (-345 ft Jamuar> 23® 
uly (^°) but frosts a few degrees liclow ziro are not uncommon 
he mountain slopes lecdve an abundance of rain (37 in ) but 
the steppes suffer much from drought (raintall between 10 and 
20 in ) Neaily the whole of the government belongs to the drainage 
area of the liver lerek, but the north-west eorncr is drained by the 
upper tributaries of the Kiiini In the lowei pait of its course 
the lerek flows at a higher Itvtl than that of tht mighbounng 
plains and is kept in its btd by embankments Nevertheless 
inundations are frequent and cause great destruction 

Ihe (stimatetl population in ipr/i was 1 04481x1 The province 
IS divided into seven districts tht chief towns of which are 
Vladikavkaz Groznyi, Kizlvar Nilchik Pyatigorsk Sunzhinsk 
and Khisavviiit the last two being nomad centres of administra- 
tion Agriculture has developed greatly on tlie praines, the area 
under crops being 9 per cent of tht total Rye wheat oats 
barley and potatoes arc the principal crojis The vine is very 
extensively cultivated espcciillv in the districts of Kizlyar and 
Pyitigoisk, where 1 5ix> txxj gallons of wine are made annually 
Live-stock breeding is widely engaged in and fishing is an im- 
portant source ot income especially at the mouth of the iciek 
Btts lie generally kept and yield every yt ar ntarlv half a million 
Stirling worth of homy and wax Melons cucumbers and sun- 
flowers are extensively grown ihe railway which formerly 
slopped at Vladikavkaz has been continued from the Beslan 
station neir Vlatbkavkaz, to Petrovsk on the Caspian Sea, and 
thence to Baku 

TERENCE Our knowledge of the life of the celebrated 
Latin playwTight, Publius Icrcntius Afer, is derived chiefly from 
a fragment of the lost work of Suetonius, De viris tllmlnbus, 
preserved in the commentary of Donatus, who adds a few words 
of his own The prologues to the comedies were among the 
original sources of buetonius , but he quotes or refers to the 
works of various grammarians and antiquaries — Porcius Licinus, 
Volcacius Sceligitus, Q Cosconius, Nepos, Santra, Fenestella 
There is une ertamty as to both the date of the poet’s birth and 
the manner of his death His last plav was exhibited m 160 B c , 
and shortlv after its production he went abroad, ‘ when he had 
not yet completed his twenty-fifth vear” Cornelius Nepos is 
quoted for tlie statement that he was about the same age as 
Seipio Afneanus the younger (bom in 183 or 184 Bc) and 
Laehus , while Fenestella, an antiquary of the later Augustan 
period, represented him cUs older than either If lerenic was 
born in 185, he published his six plavs between the ages of 
eighteen anel twenty-five Even in an imiUtive artist such 
precocity of talent is remarkable, and the date is therefore open 
to legitimate doubt 

He IS said to have been bom in Carthage, and bi ought to 
Rome as a slave At Rome he was educated like a free man 
m the house of Icrcntius Lueanus, a senator by whom he was 
soon emancipated, whereupon he took his masters nomen 
'Icrentius, and thenceforward his name was Publius lerentius 
Afer, of which the last member seems to imply that he was not 
a Phex'nician (Poenus) by blood He was admitted into the 
mtimaev of voung men of the best families, such as Scipio, 
Laehus and Furius Philus , and he enjoyed the favour of 
older men of literary distinction and c^ffieial position In the 
circle of Scipio he doubtless met the a istorian Polybius who was 
brought to Italy in 167 He i*^ said to have owed the favour 
of the great as much to his personal gifts and graces as to his 
literary^ eminence , and in one of his prologues he declares it 
to be his ambition, while not offending the many, to please the 
“ bom ” 

Terence’s earliest play was the Andria, exhibited m 166 B c 
A pretty, but perhaps apocrvphal, story is told of his having 
read the play, before its exhibition, to Caceihus (who, after the 
death of Plautus, ranked as the foremost comic poet), and of 
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the generous admiration of it manifested by Caecilius A 
similar instance of the recognition of rising genius by a poet 
whose own day was past is found in the account given of the 
visit of Accius to the veteran Pacuvius Ihe next play was 
the Hecyra first produced m i6«5, but withdrawn in consequence 
of Its bad reception, and reproduced in 160 The Heauton 
Timorumenos appeared in 163, the hunuchus in 161, the Phormto 
m i6i, and the Adelphoe in at the funeral games of L Aemi- 
lius Paullus Of these six plays the Phormto and probably the 
Ilecyra were drawn from Apollodorus, the rest from Menander 
After bringing out these pla\s lereme sailed for Greek parts, 
either to escape from the suspicion of publishing the works of 
others as his own, or from the desire to obtain a more intimate 
knowledge of that Greek life which had hitherto been known 
to him only m literature and which it was his professed aim to 
reproduce in his comedies The latter is the more probable 
motive, and we recognize in this the first instance of that im- 
pulse to visit the scenes familiar to them through literature 
which afterwards acted on man) of the great writers of Rome 
From this voyage Terence never returned According to one 
account he was lost at sea, according to another he died at 
Stymphalus in Arcadia, and according to a third at Leucas, 
from grief at the loss by shipwreck of his baggage, containing 
a number of new plays which he had translated from Menander 
An old poet quoted bv Suetonius states that he was ruined in 
fortune through his intimacy with his noble friends Another 
account speaks of him as having left behind him gardens, to 
the extent of about t>velve acres, close to the Appian Way It 
IS further stated that his daughter married a Roman knight 
No writer m any literature, who has contented himself with 
so limited a function, has gained so great a reputation as 
Terence He la\s no claim to the position of an original artist 
painting from life or commenting on the results of his cmn 
observation His art has no relation to his own time or to the 
country in which he lived Ihc chief soune of interest m 
the fragmentary remains of Naevius, Ennius, Pacuvius, Accius 
and Lucilius is their relation to the national and moral spirit 
of the age in which they were written Plautus, though, like 
Terence, he takes the first sketch of his plots, scenes and char- 
acters from the Attu stage, is yet a true representative of his 
time, a genuine Italian, writing before the genius of Italy had 
learned the restraints of Greek art The whole aim of Terence 
was to present a faithful copy of the life, manners, modes of 
thought and expression which had been drawn from reality a 
century before his time by the writers of the New Comedy of 
Athens The nearest parallel to his literary position may be 
found in the aim which Virgil puts before himself in his Bucolics 
He does not seek in that poem to draw Italian peasants from 
the life, but to bring back the shepherds of Iheocritus on 
Italian scenes Yet the result obtained by Virgil is different 
The charm of his pastorals is the Italian sentiment which 
pervades them His shepherds are not the shepherds of Iheo- 
entus, nor are they in any sense true to life The extraordinary 
result obtained by Terence is that, while he has left no trace 
in any of his comedies of one sketching from the life by which 
he was surrounded, there is perhaps no more truthful, natural 
and delicate delineator of human nature, in its ordinary and more 
level moods, within the whole range of classical literature 
His permanent position in literature is due, no doubt, to the art 
and genius of Menander, whose creations he has perpetuated, as 
a fine engraver may perpetuate the spint of a great painter 
whose works have pershed But no mere copyist or verbal 
translator could have attained that result Though without 
claims to creative originalit), Terence must have had not only 
cntical genius, to enable him fully to appreciate and identify 
himself with his originals, but artistic genius of a high and pure 
type The importance of his position in Roman literature 
consists in this, that he was the first writer who set before him- 
self a high id^al of artistic perfection, and was the first to realize 
that perfection in style, form, and consistency of conception 
and execution Living in the interval between Ennius and 
Lucilius, whose original force and genius survive only m rude 


and inartistic fragments, he produced six plays, which have 
not only reached our time in the form in which they were given 
to the world, but have been read in the most critical and exactmg 
literary epochs, and still may be read without any feeling of the 
need of making allowance for the rudeness of a new and un- 
developed art 

Willie his great gift to Roman literature is that he first made 
it artistic, that he imparted to “ rude Latium ” the sense of 
elegance, consistency and moderation, his gift to the world 
IS that through him it possesses a living image of the Greek 
society m the 3rd century b c , presented in the purest Latin 
idiom Yet lerence had no affinity by birth either with the 
Greek race or with the people of Latium He was more dis- 
tinctly a foreigner than any of the great classical writers of 
Rome He lived at the meeting-point of three distinct civiliza- 
tions — the mature, or rather decaying, civilization of Greece, 
of which Athens was still the centre , that of Carthage, which 
was so soon to pass away and Ic.ive scarcely any vestige of 
itself , and the nascent civilization of Italy, in which all other 
modes were soon to be absorbed Terence was by birth an 
African, and was thus perhaps a fitter medium of connexion 
between the genius of Greece and that of Italy than if he had 
been a pure Greek or a pure Italian , just as in modern times 
the Jewish type of genius is sometimes found more detached 
from national peculiarities, and thus more capable of repro- 
ducing a (osmopolitin type of character than the genius of 
men belonging to other races 

The prologues to TerenteS plays are of high interest Their 
tone IS for the most part apologetic, and indicates a great 
sensitiveness to criticism He constantly speaks of the malevo- 
lence and detraction of an older poet, whose name is said to 
have been Luscius Lavmius or Lanuvinus Ihe chief charge 
which his detractor brings against him is that of contammaito , 
the combining in one play of scenes out of different Greek plays 
Terence justifies this practu e by that of the older poets, Naevius, 
Plautus, Ennius, whose careless freedom he follows in preference 
to the “ obscura diligentia ” of his detractor He recriminates 
upon his adversary as one who, by his close adherence to his 
original, had turned good Greek plays into bad Latin ones He 
clQ|rs himself of the charge of plagiarizing from Plautus and 
Naevius In another prologue he contrasts his own treatment 
of his subjects with the sensational extravagance of others 
He meets the charge of receiving assistance in tht composition 
of his plays by claiming as a great honour the favour which 
he enjoyed with those who were the favourites of the Roman 
people But the gossip, not discouraged by lerence, lived and 
throve , it crops up in Cicero and Quintilian, and the ascription 
of the plays to Scipio had the honour to be accepted by Mon- 
taigne and rejected by Diderot 

We learn from these prologues that the best Roman literature 
was ceasing to be popular, and had come to rely on the patronage 
of the great A consequence of this change of circumstances 
was that comedy was no longer national in character and senti- 
ment, but had become imitative and artistic The life which 
Terence represents is that of the well-to-do citizen class whose 
interests are commonplace, but whose modes of thought and 
speech are refined, humane and intelligent His characters 
are finely delineated and discriminated rather than, like those 
of Plautus, boldly conceived Delicate irony and pointed 
epigram take the place of broad humour Love, in the form of 
pathetic sentiment rather than of irregular passion, is the chief 
motive of his pieces His great characteristics are humanity 
and urbanity, and to this may be attributed the attraction 
which he had for the two chief representatives of these qualities 
m Roman literature — Cicero and Horace 

Terence’s pre-eminence in art was recognized in the Augustan 
age , and Horace expresses this opinion, though not as his own, 
in these words (Epistles II 1 59) — 

** Vinccre Caecilius gravitate, Terentius arte ” 

The art of his comedies consists m the clearness and simplicity 
with which the situation is presented and developed, and in the 
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consistency and moderation with which his various characters 
play their parts But his greatest attraction to both ancient 
and modem writers has been the parity and charm of his style 
lie makes no claim to the creative exuberance of Plautus, but 
he IS entirely free from his extravagance and mannerisms 
The superiority of his style over that of Lucilius, who wrote 
his satires a generation later, is immeasurable ihe best 
judges and the greatest masters of style in the best period of 
Roman literature were his chief admirers in ancient times 
Cicero frequently reproduces his expressions, applies passages 
in his plays to his own circumstances, and refers to his personages 
as typical representations of character^ Julius Caesar’s Imes 
on 'lerence, the “ dimidiatus Menander,” while they complain 
of lack of comic power, characterize him as “ pun sermonis 
amator ” Horace, so depreciatory in general of the older 
literature, shows his appreciation of Terence by the frequent 
reproduction in his Satires and Odes of his language and his 
philosophy of life Quintilian applies to his writings the word 
elegantissima His works were studied and learned by heart 
by the great Latin writers of the Renaissanc e, such as Erasmus 
and Melanchthon , and Casaubon, in his anxiety that his son 
should write a pure Latin st\le, inculcates on him the constant 
study of lerence Montaigne - applies to him the phrase of 
Horace Liquidus puroque simillimus amni ” He speaks of 
“ his fine expression, elegancy and quamtness,” and adds, “ he 
docs so possess the soul with his graces that we forget those of 
his fable ” Samte-Beuve devotes to him two papers of delicate 
and admiring criticism He quotes Fcnelon and Addison, 
“ deux espnts polls et doux, de la meme famille litteraire,” as 
expressing their admiration for the inimitable beauty and 
naturalness of one of his scenes Fcnelon is said to have 
preferred him even to Molicrc Sainte-Beuvc calls Terence 
the bond of union between Roman urbanity and the Atticism 
of the Greeks, and adds that it was in the 17th centur}, when 
French literature was most truly Attic, thxt he was most ap- 
preciated M JoubcTt ^ applies to him the words, “ Le micl 
attiquc cst sur ses lev res , on croirait aisdmcnt qu’il naquit sur le 
mont H>mette ” 

The chief manuscript of Terence is the famous Co Vv Bemhinus, 
of the 4th or i;th century in the Vatu an Another y atican MS 
of the loth centur> contiins illustiations bastd on an old tradi- 
tion Each plvv has an argument in mctie bv'^ Sulpicius Apollinaris 
(2nd century of oui era) \\ c have also a valuable commentary 
(ntwly edited by P Wessiier) on five of the pUys derived chiefly 
from kuanthius ind Donatiis (both of tht 4th century) and another 
of less importance by one F ugraphius 

The cditio prtmip^ wis ]mbhshcd at Strassbu^'g in 1470 The 
most famous edition is that of Bentley, published at Cambiulge 
m 1726 At present the best texts aie those by K Dziatzko 
(Leipzig, 1884), and A Fleckeisen (leubner, 2nd ed , 1898) Each 
of the jd lys has iecentl\ been edited with English notes 

hor a conspectus of Terentian studies sec leuffel-bchwabe-Warr, 
History of Homan Litirature and Schanz’s Geschichti der lomischcn 
Lilkratnr (pel ed 1907) Among critical estimates of Terence 
may be mentioned Samte-Beuve's m Nouvram Hindis (3rd and 
loth of August 186^) and Mommsen’s m the History of Rome 
book IV ctiaptci xiii 

Mohorc made large use of the Phormio in Its Fourbcries dc scaptn, 
and the subject of V J^cok des mans is taken from the Adelphoe 
Terence was translated into English verse by George Colman (176*;) 

(\\ \ S E H ♦) 

TERENTIANUS, sumamed Maurus (a native of Mauretania), 
Latin grammarian and wiiter on prosod>, flourished probably 
at the end of the 2nd century a d His references to Septimius 
Serenus and Alfius Avitus, who belonged to the school of “ new 
poets ” (poetae neote tci or novellt) of the reign of Hadrian and 
later, seem to show that he was a near contemporary of those 
writers He was the author of a treatise (incomplete) in four 
books (written chicflv in hexameters), on letters, syllables, feet 
and metres, of whu h considerable use was made by later wnters 
on similar iiubjeits The most important part of it is that 
which deals with metres, based on the work of Caesius Bassus, 

* See Ep ad Earn I ix i <; Pro Cnci ina 27, Philippic II i 

“ Essass (traus by C Cotton) chap Ixvii 

® Quotctl by E Negrctte in his Ihstoire de la htUratnre latine 
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the friend of Persius By some authorities Terentianus has 
been identified wita the prefect of byene mentioned m Martial 
(1 86), which would make his date about a century earlier , 
others, agam, who placed Petronius at the end of the 3rd century 
(a date no longer held), assigned Terentianus to the same period, 
from his frequent references to that author 

Best edition, by H Kcil Grammatici Latini vi , with commen- 
taiy by L banten (1825) , see also 1 cuffel-bchwabe, Hist of Roman 
Literature (Eng tr ), 373a 

TERGESTE (mod Trieste^ ^v), an ancient city of Istna, 
26 m by road E S E of Aquileia, at the northern extremity of 
the peninsula of Istna, in a bay at the he«id of the Adriatic 
Sea Its importance was in ancient days, as now, mamly due 
to Its commerce as the outlet of Pannonia and Dalmatia It is 
first mentioned about 100 b c as a village In 52 b c it was 
attacked by barbarian tribes from the mterior In 33 B c 
Augustus during his Dalmatian wars built a wall and towers 
there, as an inscription records , in a medieval copy of it the 
emperor Frederick III mentions his own restoration of the city 
walls for the fourth time in 1470 At this time it probably 
became a colony , as it certamly was in Pliny’s days It appears 
to nave had an extensive territory assigned to it The loftily 
situated cathedral of S Giusto occupies the site of a Roman 
temple, some of the walls and columns of which may be seen in 
the tower Into the fa9adc are ouill fragments of sepulchral 
leliefs The church itself has a curious plan which is due to 
Its having been formed out of two distinct churches standing 
side by side, which were united in the 14th century Each of 
these IS a basilica with ancient columns and mosaics in the apse 
The southern church, S Giusto, has a central dome The so- 
called Arco di Riccardo is a half-buried Roman arch with 
Corinthian pilasters, possibly a tnumphal arch, possibly con- 
nected with an aqueduct 

The museum contains inscriptions, mosaic pavements, &c , 
from the ancient town, of which no remains beyond those 
mentioned now exist above ground 

bee Th Mommsen in Corp tnscr Latin V (1883), p 33 sqq , 
i G J ickson, Dalmatia Istna and the Quarnero (Oxford, 1887), 
III 343 , G Caprini, Trieste (Bergamo, 1906) (1 As ) 

TERLIZZI, a town in Apuha, Italy, m the province of Ban, 
and 18 m by steam tramway W Irom that town, situated in 
the midst of a fertile plain, 627 ft above sea-level Pop (1901) 
23,394 It has a castle which at one time was very strong, 
and occasionally resorted to by the Emperor Frederick TI and 
afterwards by the Aragonese sovereigns Ihe walls and towers 
of the town remain, but the fosse has been turned into boule- 
vards lerlizzi has some trade m the wine and fruit of the 
district Near it, in an ancient tomb, was found m 1745 a fine 
inkstand inlaid m silver 

TERM, an English word which has various meanings, all 
arising from its etymology (Lat terminus), and the idea of 
limiting or definmg 

A term of years, m English law, is the time during which 
an interest in an estate for life or for years is enjoyed, also the 
interest itself, because such an interest must determme at a 
definite time If the interest be for life, it is an estate of free- 
hold , if for years, only a personal interest in real estate, and so 
personalty, even though the length of the term — for instance, 
1000 years — may far exceed in duration any possible life estate 
A term of years is of two kinds — the first that created b\ an 
ordinary lease reserving a rent, as of a house or a building 
lease , the second that created by a settlement or a will, 
usually without rent rcserv^ed, for the purpose of securing 
payment of money, such as portions to younger children, by 
the owner of the land Both kinds have been considerably 
affected by the Conveyancing Acts of 1881 and 1882, which 
enable a mortgagor or mortgagee in possession to make certain 
leases Before 18413 proxision was alwavs made in conveyances 
for keeping on foot a term to attend the inheritance as it was 
called— that is, for assigning the remainder of a term to trustees 
for the protection of the owner of the property against rent- 
charges or other incumbrances created subsequently to the term, 

xxvi 21 
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although the term had been satisfied — that is, the purpose for 
which the term has been created had been fulfilled By the 
Assignment of Satisfied Terms Act 1845 the assignment of 
satisfied terms was rendered unnecessary The Conveyancing 
Acts 1881 and 1882 give power to enlarge the unexpired residue 
of a long term in certain cases mto the fee simple 

Term, in the sense ol a limited and certain period of time 
during which the law courts are open, used to affect only what 
were called in England the superior courts — that is, the king’s 
bench, common pleas and exchequer Ihey were originally 
the leisure seasons of the > ear which were not occupied by great 
feasts or fasts of the Church or by agriculture Their origin 
IS no doubt to be traced back to the legislation of the early 
Chnstian emperors, the principle being adopted in England 
through the influence of ecclesiastical judges Terms were 
regulated b\ many acts of parliament, the effect of which was 
to confine to a comparatively short period the lime during 
which the courts could sit tn banco — that is, for the decision 
of questions of law as distinguished from the decision of ques- 
tions of fact There were four terms, Hilary Easter, Trinity 
and Michaelmas, the average duration of each being about 
three weeks All legislation on the subject previous to 1873 
IS now merely of historical interest, for by the Judicature Act 
of that year terms were abolished so far as rckited to the ad- 
ministration of justice and sittings substituted llie previous 
subdivisions of the legal year were, however, retained, the dates 
of commencement and termination being somewhat changed 
The Michaelmas sittings of the high court and court of appeal 
are now held from the 24th of October to the 21st of December, 
the Hilar) sittings from the nth of January to the Wednesday 
before Easter, the T aster sittings from the Tuesday after Easter 
week to the Friday before Whit Sunday, and the Tnnity sittings 
from the luesday after Whitsun week to the 12th of August, 
all dates inclusive Ihe old terms, with their duration as fixed 
by statute, are now kept alive only for the purpose of reference 
m all cases in which they are used as a measure of time Tn 
the United States the terms or sittings of the courts are not 
limited to anv fixed period of time, but vary according to the 
judges available and the amount of judicial business which is 
likel) to come before the courts The dinmg-terms at the Inns 
of Court also correspond in point of time with the old terms 
and not with the sittings 

In universities and sc hools the word term is used for the period 
during which instruction is given to the students or pupils 
University and school terms differ from law terms and from 
each other both in period and duration At the university of 
Cambridge the academic >ear is divided into three terms, 
Michaelmas, Lent and Easter, while at the university of Oxford 
there arc four terms in the year, Michaelmas, Hilary, Faster 
and Innity School years now generally consist of three 
terms, divided by Chnstmas, Easter and bummer holidays, 
the old half-years having graduall) been abolished In higher 
educational mstitutions in the United States the university or 
college year is generally divided into three terms called either 
the Fall, Wmter and Spring terms, or much less frequently the 
first, second and third terms In some institutions, however, 
the '■^called semester system has been adopted, the year being 
divided into two terms, so far as instruction is concerned, 
though even in these cases vacations at C hnstmas time and in 
the early spring divide the year into three parts, which are 
sometimes, though not in the usual or proper sense, called terms 

In Scotland terms are the days at which rent or interest is 
payable They are either legal or conventional the legal are 
Whitsunday and Martinmas, the conventional are fixed by 
agreement between the parties Terms as times of court 
sittings were defined by 6 Anne 053, which fixed four terms — 
Martinmas, Candlemas, Whitsuntide and Lammas — for the 
now obsolete court of exchequer, to which the winter and summer 
sittings of the court of session nov/ correspond 

TERMINAL FIGURES, also called “ termini ” or “ terms,” 
in architecture, figures of which the upper parts only, or perhaps 
the head and shoulders alone, are carved, the rest running into 


a parallelopiped, and sometimes mto a dimmishmg pedestal, 
with feet indicated below, or even without them (see Hermal) 

TERMINATOR (from the Latin tertmnare, to limit), m 
astronomy, the bounding line between light and darkness on 
the apparent disk of the moon or of a planet 

TERMINI IMERESE (anc Thermae Himeraeae), a seaport 
town of Sicily, in the province of Palermo, 23 m E S E of it 
by rail Pop (1901) 20,633 It is finely situated on a pro- 
montory above its harbour, and it is possible that it was occiipitd 
by an early Phoenician settlement, as a town, however, it 
was not founded until 407 b c by the ( arthaginians, aftei their 
destruction of Himera, in the vicinity of hot springs mentioned 
by Pindar (Od xii 19) which arc still resortecl to and are well 
fitted up (temp 110° 1 * ) It remained a Carthaginian colon), 
though thoroughly Greek ^ m charactci, until it was taken by 
Rome in the First Punic war In the time of Cicero it was 
flourishing, though not of great importance Augustus sent a 
Roman colony to it, and a Roman road ran from it to Catana 
Its medieval castle was destroyed in i860 The modem town 
presents no features of interest , there is a collection of anti- 
quities and pictures, with a considerable number of Roman 
inscriptions Scanty remains of buildings of Roman times (an 
amphitheatre and a so-called basilica) exist m the upper part 
of the town , and outside it on the S are considerable remains 
of two aqueducts of the same period crossing a deep ravine 
The surrounding district is fertile 

Four m E of lermini, about i m W of the railway station 
of Cerda, on an E spur of the Monte S Calogera, called Monte 
Castellaccio, is a Cyclopean wall, about 66 ft long, 10 ft thick, 
and 30 ft high m the middle, blocking the only access to the 
summit of the spur, on the N E T ortific ations m this style 
arc very rare in Sicily 

See is Koim.no Xntichit^ lermitane (Palermo i8s8) , Maucen 
Acropoh Ptlasgica nci dintorni, di lermini Imtrue (Palermo 1896) 

(1 \s) 

TERMINUS, in Roman mythology, th? god of boundaries, 
the protector of the limits both of private property and of the 
public territory of Rome He was rcpicscntcd by a stone or 
post, set up in the ground with the following religious ceremonies 
A trench was dug, m which a fire w»is lighted , a victim was 
Sicrificcd, and its blood pouied into the trench, the body, 
upon which incense and fruits, honey and wine were thrown, 
was then cast into the fire When it was entirely consumed, 
the boundary stone, which had been previously anointed and 
crowned with garlands, was placed upon the hot ashes and fixed 
in the ground Any one who rcmo\(d a boundary stone was 
accursed {sacer) and might be si iin with impunity , a fine was 
afterwards substituted for the death penalty On the 23rd 
of February (tlic end of the old Roman year) the festival called 
Termmalia, according to Wissowa a festival not of the god but 
of the boundary stones {lerjnim), was held The owners of 
adjacent lands assembled at the common boundary stone, and 
crowned their own side of the stone with garlands , an altar 
was set up and offerings of cakes, corn, honey and wine were 
made (later, a lamb or a sucking pig was sacrificed) The 
proceedings closed with songs to the god and a general merry- 
making, in whieh all the members of the family and the servants 
took part A similar festival was also held at the old boundary 
of the Roman territory between the fifth and sixth milestones 
on the road to Lauren turn The custom of fixing the boundaries 
of property and the institution of the yearly festival were both 
ascribed to Numa Another Sabine prince, Titus latius, had 
dedicated a stone to Terminus on the Capitolinc hill When 
Tarquinius Superbus desired to build a temple to Jupiter, the 
augunes forbade its removal, and it was enclosed within the 
wails of the new sanctuary, an indication of the immovability 
o^ such stones and of the permanence of the Roman territory 
Terminus was probably in its origin only an epithet of Jupiter 
The fact of the inclusion of his statue in the temple of Jupiter 
Capitolinus , the hole cut in the temple roof so that he might 
be worshipped in the open air as being, like J upitcr, a god of 

^ Agathocles was a native of Thermae 
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the sky ^ and the later assumption of a Jupiter Terminus or 
Terminalis (cf, the Greek optos) support this view 

bee Dion Hahc 11 74, Flut&xch, Numa lO, Quaest Rom, 15, 
Livy 1 Horace Lpodcs 11 59, Ovid 1 a^U, 11 637 677, 

Siculus Elaccus in Gromatta veUrts, td Lichrnann (1848), G 
Wissowa, Rclif^wn und hiiltus dcr Romtr (1902), W W Fowler 
Fht- Roman I estivals (1899), G Jourdc, Le Culte du dtcu Terme 
(Paris, 1886) 


TERMITE, the name applied to a group of insects with four 
wings which are developed outside the body (a large proportion 
of the individuals become adult, however, without wings appear- 
ing at all) The wings are of nearly one size, of long, narrow 
form, of papcr-like consistence, and in repose are placed flat 
on the bark of the insect so that only one wing shows After a 
short time the wings arc shed, and only small stumps remain as 
evidence of the individual being a winged form The mouth 
has strong mandibles Eormcrly termites were classed as a 
part of the order Nturoptera, but more recently they have been 
separated by certain zoologists from the true Neuropterx, and 
issodated with some other forms as an order Corrode ntia 
By Packard they have been associated with Mallophaga, and 
called Platyptcra They now constitute with the Embiid<e — 
a small and obscure family — the order Isoptera, of which about 
300 sj)e( les arc known lermites are more widely known as 
white ants, but as they are e\tremely dilferent from true ants, 
and as lhc> are rarely white, this designation is very deceptive, 
and should be abandoned 

lermites are found only m warm climates, where they are 
sometimes very destructive Ihey are vegetarian, but oc- 
(asionally eat, or destroy, dr)' animal matter The basis of 
thtir alimentary ugirncn is woody matter Some of them make 
use of fungi growing in their abodes as food , some cut and store 
grass , others prep ire a ptculiir kind of food, which is stored 
in a tough, dry form, so that it has to be moistened before it can 
be i iten icrmites are social insects , many of them construct 
large edifices c<ill(d termitiria and often spoken of as nests A 
tcrmitanum Irequently contains an enormous number of m- 
dividuals forming the socict) or colony lermites an totall) 
different in structure and development from all other social 
insects, but thiir soci il existence exhibits numerous analogies 
with tint of the ants and other social Hymenoptcra Iht most 
remjrkablc of thtiL analogies is that the reproduction of the 
spi ( les m each c ommunity is confined to a single pair, or to a 

very limited number of 
individuals The mem- 
hi bers of one society or 
colony, however numerous 
or dissimilar they may be, 
arc the descendants of a 
single pair The colony is 
— so far as is known, and 
on this, as well as on many 
other points, authentic in- 
formation IS scant) — first 
Started by a pair of winged 
individuals that cast their 
wings, secrete themselves 
in a suitable place, 
and produce young , the 
colon) , however huge, 
being subsequently deve- 
loped by the extreme fer- 
tility of the reproductive 
pair Very little is known 
as to how long a colony 
endures, and, as there is great variety in the social conditions 
of different kinds of termites, it is probable that there is con- 
siderable difference as to the point in question As a rule a 
family or colony has only a single teimitanum, but there are 
cases in which a single family has several separate ibodes, 
though usually only one of them is a real home containing 
reproductive individuals The social life in termites, as well as 
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in all other social insects, is clearly a development of the family 
life It is accompanied by extraordinary modifications of the 
forms of the mdividuals constituting the society, and by a 
great division of labour As regards the forms, or castes, 
termites differ totally from ^ 

other social insects , in ‘ 

the latter case there are 
great differences between 
the males and females, 
and the whole of the 
castes are of the female 
sex, whereas in termites 
the males and females are 
extremely similar, and the 
castes are m no way c or 
relative with sex As the 
termite life is a family life, 
and as there is normally 
only a single pair of re- 
productive individuals in 
each community, It is easily 
comprehensible that if any- 
thing goes wrong with this 
pair, the community is at 
once thrown into a state ot 
complete disorganiz ition 
Hut this misfortune is miti- 
gate d by a iTKthod which 
termites have of keeping 
mdividutds in an undiffer- 
entiated state, and of turn- 
ing some of them speedily 
into reproductive indi- 
viduals, whereby the com- 
munity IS restored to 
something like a natural 
condition of activity and 
growth 

Apart from the forms 
that arc merely juvenile, 
the following kinds of 
adults are normally present 
m a colony (1) woikers, (2) soldiers, (3) winged mdividuals 
ready to leave the nest, (4) king and queen 



Tic 2 — A. mandihulatt soldier of 
Terffu ^ not oro<iits B nasute soldier 
of T hospitals 


(1) The worker termite resembles the young in genenl appear- 
ance and, like the )oung. has no trace of wings (fig i) Ihe 
two segments behind the head ore more eontraeted so th'it htad 
thorax and abdomen are more differentiated than the) are in tlie 
young The colour too is different the young being milk\ white 
whcieas the adult worker is variously pigmented aeeoidmg to its 
speeics but is never milky -white The worker is goner ill> blind, 
an<l in only a few spceies does it possess ludimentary eves The 
species of the group C aloU rmiiidcs have no workers In the other 
sptcics the woikeis look after the eggs and young ami perform 
most if not all of the industrial work of the community they are 
also in some cases effective combatants though ejuite elestitule of 
any special structures to suit them for tins purpose The sexual 
organs do not undergo divelopment but it h<is lieen s itisf acton ly 
ascertained that both sexes art represented amongst the workers 
In eertam spirits the workers seem to be dimoqihic so far as size 
IS concerned, but chis point has apparently been only very in- 
adetpiatelv eonsidered Workers form a very large but vanablc 
propoition of tht members of a eommumty 

(2) The soldur termite is the most extraordinary' feature of 
termite biology It is more varied than any of the otlu 1 castes 
so that most of the speeies of termites can be l)est distinguished by 
their soldiers The chief ft ilure of the soldier is in extraordinai y 
development of the head or of the heail and inandible^s There 
are two veiy ehstinet kiiuls of soldiers (a) the ll it headed or 
mandibulate soldier and {b) the nasute or rostrate soldier (lig 2) 
In the first kind the head is usually deydopeei out of all proportion 
to the rest of the boely th^ mandibles ire frt(iucntly enormous 
anei being m many eases asymmetric give the appearance of de- 
foimity In the nasute soldiet the held is thick or convex and 
miy be (leseiibed as unicorn — that is to say it is prolonged in the 
middle sea as to form a singU jximted horn the mandibles are 
never largely elevclopcd Xo species of termite ha^ both mandibu- 
Icite and nasute soldiers ilthough the reverse is sometimes still 
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stated in books The soldiers of some species arc however 
dimorjihic to the evtent that larger and smaller forms occur in the 
same nest without intermediates In other cases soltliers of simply 
variable size e\ist The soldier is blind and wingless, though in a 
few soldiers minute wing-rudiments can be detected As in the 
worker the development of the sex organs is arrested, but both 
sexes art represented Ihe function of the soldiers is probibly, as 
stated b> Haviland, defence The maiidibulatc soldiers use their 
heads is blocks to stop gaps m the nests, and employ terrifying 
but somewhit tlieitrical d( NMce'>, miking threatening motions and 
producing noises by movements of the he id ind thorax The 
nasute soldiers emit a fluid from the tip of the rostrum and dab it 
upon their enemies with some skill Soltliers arc present in all 
species of tei mites except the South American genus Anoplotermes 
It IS a n markable fact tli it in the group Calotcrmitidis soldiers exist 
although there are no workers, but in this case the function of the 
soldier set ms to be very much that of a worker Grassi says that 
in Calohrmes fiatncoUi^ all the individuals of a community work 
for the common vwIUirc Moreover, in the C ahtermitides wo vtty 
grent developnitiit of the he ids or mandibks occurs 

(3) \dult or \\ uificd Termite — Such of the young as do not 
lx?come workers oi soldiers glow and develop after the fashion 
usuil in exoptervgote insects Moults take place the wang-pads 
gradually mere ise in si/e c\es appear, and finally pigmentation 
takes place, and the winged insect is perfected at the last moult 
(fig In prosperous colonies these winged insects are produced 
ill hrge numbers and emerge at intervils as swarms They have 
extremely feeble pow ers of flight, and apparently scarcely any other 
capability they are a favourite food of a large number of animals, 



Fig 3 — Adult \\ ingcd 
Termite 7 mmorosns , 
wings of the nght-hand 
side cxjianded 


including even man They hive well- 
developed eyes and ocelli and differ 
from all the other forn s by their 
greater pigmentation fhe function 
of these adults is to diffuse the species, 
and to favour crossing outside the 
family circle Attainment of this 
second end is, in some cases favoured 
1)^ the fact th it the whole of tl e indi- 
viduals constituting a swarm consist 
of one sex only I his extraordinary 
fact IS attested by Gr issi, but has not 
yet received the attention it merits If 
a termite colony be compared with a 
tree or plant, the winged forms it is clear functionally correspond 
to the flov\ers and seeds of the tree , indeed, Fntz M’ Her and Cxrassi 
go further and conclude that the modes of diffusion and repro- 
rluction of tirmitcs are analogous to the modes of plants of con- 
tinuing the species by means of cleistogamic as well as ordinary 
flowers The force of this comparison will be better appreciated 
after the reader has made himself acquainted with the facts con- 
nected wath the neoteinic forms of termites 

(4) King and Queen — As a rule each community includes only a 
single pair of individuals apt for reproduction , these are the royal 
pair, or king and queen (hg 4) They are adult termites that 
have shed the wangs they formerly possessed The <jueen usually 
undergoes an extraordinary increase in the size of the abdomen, 
which may be distended to many hundred times its onginal capacity 
(fig 4 A) In many species the king and queen arc confined in 
a royal cell, out of which they cannot move, though the workers, 
owang to their smalk r size can get m and out to tend them In 
other cases the queen only is so impnsoned, the king being able 
to leave the cell In still other cases neither king nor queen is 
effectually imprisoned Aluch discrepancy of opinion exists as to 
the invanable presence of a king m each nest , this however ts 
explained by Haviland’s observition that the king is active and 
timid and when a nest is opened seeks safety by running away 
and concealing himself so that he is sometimes only discovered 
when the very last fragment of the nest is brought under scnitiny 
Another point on which extremely diverse opinions are expressed 
is the copula of the sexes It is usually stated that the swarming 
of termites is analogous to that of bees and ants in which groups 
of insects the conjunction of the sexes takes place at this pencKl, 


and at this period only In the termites the reverse is the case 
1 he swarming is not at all a nuptial flight , indeed at that time 
the sexes are not apt for reproduction Copulation only takes 
place after a pair have cast their wings and have established them- 
selves together It is repeated at intervals and is thus quite dis- 
similar fiom the corresponding phenomenon in Hymenoptera The 
male has no intromittent organs so that copula during flight is 
impossible Grassi has actually witnessed the act in subsequent 
life Haviland is of opinion that in some cases the male fertilizes 
the eggs without connexion with the female 

(0 Neotetme and Substitution harms — When a colony of termites 
is deprived of king and queen it can leplace them by forms speci- 
ally prepared These substitution forms arc of two kinds — (a) nor 
inal adult individuals, and (b) ncotoimc forms 1 he latter may bt 
described as unnatural kings and queens possessing reproductive 
powers though the wings have never been developed and some 
other parts of the bo<ly have not taken on the fully adult state 
Haviland removed the royal pairs from nests of Termes malayanus 
and after tliree or four months again examined the nests in tlircc 
out of the five cases substitution pairs exictly resembling the 
origin il ones, with well-formed wing-stumps were present , in the 
other two cases he failed to find the royal cell, and believes that the 
loss had not been repaired In other species the bereavement is 
made good by means of ncotcinic instead of normal individu ils 
and in ccrtiin species neoteinic forms are jibnnclantly found In 
the case of substitution forms there is usually more than one pair 
present m a colony and sometimes numerous pairs exist Grassi 
says that in b’cily the colonies of Termes Itiafugus are kept up 
entirely by neoteinic kings 
and queens , m other 
words the swarms are 
nearly or quite useless 
The ncotcinic forms are 
compared to cleistogamous 
flowers and this curious 
case IS parallel with that 
of a species of plant whose 
reproduction should bt 
<iccompli htd entirely by 
its cleistogamous flowers 
though at the same time 
it procluced perfect flowirs 
ill abu in lance The con 

dition recorded by Grassi 
IS probably extremely ex- 
ceptional Fritz Muller 
found once a colony in 
which a true king was act- 
ing as consort to a con- 
siderable number of neo- 
teinic quetns no true queen 
being present 

In order to understand 
the curious phenomena pre- 
sented by the castes and 
variety of forms of a single 
species of termite, it is 
necessary to become ac- 
quainted with their food- 
habits which are very 
peculiar and may be described as communistic Termites have 
the habit of eating their cast skins and even thtir dead companions 
and in fa^t their s/stcin of keeping the nest clean seems to be that 
of eating the refuse of thtir own bodies till it no longer contains 
iiiy digestible mitter Ihis cannibalism is the more rcmaikable 
as they will not eat other termites The most curious part of 
their dietary is tlicir complex system of feeding from the matters 
contained in the alimentary systems of their ft Hows When a 
termite wishes food it strokes the body of another individual with 
its antennae, and the specimen thus caressed exudes from tht 
posterior or from the anterior part of the body a drop of matter, 
which is eaten by the hungry one The matter exuded from the 
posterior part of the body appears to be very different from tliat 
yielded by the mouth, so tint tin re are at least two kinds of this 
excretory food The proctodaeal food (that which comes from the 
posterior part of the body) is m great favour with adult termites 
but so far as is known it is not used for feeding the newly born 
young, which are believed to be fed on matter elaborated in the 
bodies of the adult workers ind communicated by their mouths 
Subsequently the young take also proctodaeal fooil and trituiated 
vegetable matter 

Origin of the Castes — When termites are hatched from the 
eggs none of the remarkable differences that are manifested 
m the individuals in subsequent life can be detected The sexes 
are in termites extremely similar m external characters When 
the young are hatched they all appear nearly exactly alike, 
though on careful examination the sexes can be distinguished 
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But no other difference than that of sex can be detected 
In the article Ant m the ninth edition of the Encyclopaedia 
Britanmca it was stated that “ the distinction between sol- 
dier and worker can be easily seen in the egg ” 1 his is 

contradicted by all modem observations, and is certainly 
erroneous It is true that considerable difference of opinion 
exists as to when the distmction between soldier and worker 
first becomes evident, but all arc agreed that it is not till after i 
the growth is to some extent accomplished Ihe discrepancy 
t)mt exists m opinions on this point is due to the lacts (i) that 
different species have been under observation , and (2) that the 
modification of the larva to form a soldier may begin at more 
than one period of the development even in the same species 
It being ascertained that all termites begin as undifferentiated 
larvae, the question arises as to what causes the differentiation 
into castes this question is the more important as two of the 
e<istes (the worker and soldier) do not at all resemble their 
parents Grassi, from an examination of the individuals of a 
Iccrge number of nests of Termes luetjugus, arrived at the con- 
chision that all start as undifferentiated larvae, and that the 
regular development of 'lermes up to the perfect insect may 
undergo a deviation at various periods of life leading to the 


1 Termttana — ^'Fhere is nothing m which termites display more 

' variety than m their dwellings These are sometimes not 
constructions at all Ihe primitive Caloternm flavtcollis — m 
which there is no worker — frequently inhabits rotten places 
in trees , at most it increases these a little by excavation, and 
modifies the passages by slight and imperfect barricades in 
the case of this species the community never attains a greater 
number than one thousand mdividuals, and even this is com- 
paratively rare On the other hand, we have the huge solid 
structures, to or 12 ft high, delineated by Smeathman with 
cattle standmg on their summits bavillc Kent has observed 
termitana in Australia 18 ft high In equatorial Africa 
termitana are frequently 20 to 25 ft high and sharp-pom ted 
As a rule large termitana do not occur m considerable numbers 
in a restricted area, but there are exceptions even to tlus At 
Somerset, Cape York, there is one of the most remarkable 
termite cities of the world Viewed from the sea, it appears 
as if the plain lor a mile or more m extent were covered with 
pointed pillars, var}mg, aecordmg to different c'ccounts, from 
6 to 13 ft in height, broad at the base and tapering to the summit, 
forming regular symmetrical pyramids In this part of Australia 
theie is also found the “ compass,'’ '' magnetic," or meridian 



termite, the mounds of which have somewhat the 
shape of a tombstone, and liavc alwa>s the same 
orientation, the wider face of the structure always 
extending north to south It has been suggested that 
this IS connected with the necessity of regulating the 
temperature or the amount of desiccation of the nest, 
but there is no evidence whatever on tnc pomt A 
termitarium on being opened displays a vast number 
of irregular chambers separated by thin partitions 
(% S) J)) roydl cell being placed in the middle 
(fig 5, c) Ihe material used is of an earthy nature, 
but the interiors of many earthy termitana are largely 
composed of woody hbre, the refuse proceeding from 
the alimentary canals of the insects being used for this 
purpose A considerable number of the larger termites 
use fungi for their foodstuff 1 here are special cham- 
bers where these are cultivated, the matter on which 
the fungus is grown being of a woody nature and 



sponge-like in its structuie The fungi make their 
appearance as small globules Probably the spores 
or mycelium arc placed in the mass when it is 
formed by the termites , but verv little is >et 


T If 1; — lernutanum of Termts malavanus ' fungus-chamber c royal cell known as to this fungus and Its mode of treatment 

hv them 


formation of workers, of neotcmic forms, or of soldiers, the last 
passing through the stage ot the young worker He attributes 
this deviation, which may take place at various periods, to the 
mfluence of food, and attaches special importance to the 
salivary food The soldiers have no wings , nevertheless a 
larva, or y oung nymph that has the rudiments of wings, can be 
made into a soldier Grassi has found juvenile specimens that 
have already assumed the soldier form, although they possess 
the rudiments of wangs It appears from his observations that 
the worker may be considered as a form with arrested develop- 
ment, and the soldier as a form with arrested and much diverted 
development, while the ncoteimc forms are individuals in which 
the reproductive organs arc perfectly developed, while some of 
the bodilv structures have suffered arrest of development and 
even some amount of atrophy 

The soldier form of termite presents most difficult questions 
to the biologist, its special structures bearing no approximation 
to any characters possessed by the parents Various theories 
have been proposed to account for this fact, but they are mtre 
guesses We may, however, mention that it is possible that 
soldiers and woikers occasionally produce young This has 
never been actually observed, but specimens have been found 
with the sexual organs partially developed, and F Silvestri 
has recorded tb<^ occurrence of workers with some of the 
characters of the females, in South America, m a nest of Tertnes 
sirimchti 


\eTHORiTiLs — H Smeathman “ Termites ” PAi/ Trans (1781) 
pt 1 Ixxi pp 1^9 iy2 H Hagen “Monograph of Termites” 
Ltnnaea rntomologxui iSt;"; and i860 x and xiv , G 1 ) Kaviland, 

‘ Observations on termites ’ / Ltnn '>ol 7 ool (1S9S) wvi 
, B Grissi and \ bandiis The Constitution and 
Development of the boeutv of Termites” \Ui ^(C Gioema (4), 
1893 and 1894 VI and vu tianslated b\ \V I U Blandford 

(? / (^897) \\\i\ iiul \1 Y Sjostedt ' Monographic 

der Termitcn \frik is ” A buenska Handl (1900) wxiv 

No I \\ W Froggatt “ \nstralian lermitidae ” (three paits) 
P Linn Soc NS U aAi, iSy5 189O 1897, \\ S Kent Ih 
Naturalist in \ ustralia (Lom\oi\ 1897), iv Extensive bibliographies 
arc given by Ilagen iiul Sjostedt (D S* ) 

TERMONDE (Flemish Deader nwnde), a town of Belgium in 
the province of East Flanders, situated 25 m S W of Antwerp 
at the junction of the Dender and the Scheldt Pop (1904) 
10,141 It lb still one of the five fortified places in Belgium, 
although its defenees are nut modernized It was before 
Termonde that Louis XIV in 1667 was compelled to beat an 
ignominioub retreat through its defenders opening the dikes 
and flooding the country Ihe church of Notre Dame contains 
two fine pictures by Van Dyck, and one masterpiece of Graver's 
The forts are of the t2th century 

TERN (Norsk taerne, tenne or tende Swedish larna , Dutch 
Stern ^), the name now applied generally to a group of sea-birds, 

^ “ btarn*’ was used in Norfolk in the 19th century as a name 
for the bird commonly known <is the black tern, thus contirming 
liirncr, who in 1^44, describes what seems to have been the same 
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the sub-family Steminae of the gulls or Laridac, but, according 
to P J Selby, properlv belonging, at least in the Parnc Islands, 
to the species known by the book-name of Sandwuh tern, all 
the others being those called sc a-sw allows — a name still most 
commonly given to the whole group throughout Britain fiom their 
long wings, forked tail and marine habit In F Willughby’s 
Ormthologta (1676), however, the word tern is used for more 
than one species, and, though it does not appear in the older 
English dictionarits, it may well have been from early times as 
general a name as it is now 

Setting aside those which are but occasional visitors to the 
British Islands, six species of terns may be regarded as in- 
digenous, though of them one has ceased from ordinarily breeding 
m the United Kingdom, while a second has become so rare and 
regularly appears in so few places that mention of them must 
for prudence sike be avoided This last is the beautilul roseate 
tern. Sterna d<mgalh , the other is the black tern, Hydrocheltdon 
nigra, belonging to a genus m which the tots are only half 
webbed, of small size and dark leaden-grey plumage It is 
without doubt the Sterna of Turner, and in former da)s was 
abundant in man) parts of the fen country,^ to say nothing of 
other districts I hough nearly all its anc lenl abodes have been 
drained, and for its purposes sterilized these many \cirs past, 
not a spring tc^mes but it shows itself in small companies in the 
eastern counties of England, cvidcritl) seeking a bneding- 
placc All around the coast the diminution in the numbers of 
the remaining species of terns is no less deplorable than de- 
monstrable 

The Sandwich tem, S canttaca — named from the place of its 
discover), though it has long since ceased to inhabit that 
neighbourhood — is ^he largest of the British species, tcjualling 
m si/e the smaller gulls and having a dark-coloured bill tipped 
with )ellow, and dark legs through persecution it h<is been 
exterminated in all its southern haunts, <ind is become much 
scarcer m those to which it still resorts It was, however, 
never so abundant a.s its smallei congeners, the so-callcd 
common and the arctic tern — two species that ait so pearly 
alike as to be beyond discrimination on the w mg by an ordinary 
observer, and even in the hand reciuirc a somewhat close exa- 
mination - The forme r of these has the more southern range, 
and often ailects inland situations, while the latter, though by 
no means limited to the Arctic circle, is widely distributed over 
the north and mostly resorts to the sea-coast Yet there are 
localities where, as on the Fame Islands, both meet and breed, 
without occupying stations apart I he minute diagnosis of 
these two species cannot be briefly given It must suflice here 
to state that the most c ertam difference, as it is the most easily 
recognizable, is to be found m the tarsus, which in the arctic 
tern is a quarter of an inch shorter than m its kinsman The 
remaining native species is the lesser tern, S imnuta, one of 
the smallest of the genus and readily to be distinguished by its 
permanently white forehead All the species already mentioned, 
except the black tern, have much the same general coloration — 

species as “ nostrati linj^ua sterna appellata ’* In at least one 
instance the word has been confounded \Mth one of the old forms 
of the modern brARiixr {qv) To Turner’s name repeated by 
Gesner and other authors we owe the introduction by Linnaeus of 
Sterna into scientific nomenclature “ Ikstem ” is another Dutch 
form of the word 

^ It was known there as carr-swallow carr crow (comiptccl into 
“ scarecrow ") and blue dar {qu daw ">) 

* Linnaeus’s diagnosis ot hes Sttrna hirundo points to his having 
had an “arctic” tern before him, but it is certain that he tlid 
not suspect that specific appellation (already used by other writers 
for the “ common ttrn) to cover a second species Some modern 
authontics disregard h’s name as bting insufficiently definite, and 
much IS to be said for this view of the case Undoubtedly 
“ htrnndo ” has now been used so indisenminately for one species 
or the other as to cause confusion which is jitrliaps best ivoided 
by adopting the epithets of Naumann (fui 1819 pp 1847 1848) 
who acting on and confirming the discovery of Nitzsch (who 
first detected the specific differences) called the southern species 
S fluvtatihs and the northern S macrura Tcmminck’s name 
S arctica, applied to the latter a year afterwards has however, been 
most generally used for it 


the adults in summer plumage wearing a black cap and having 
the upper parts of the body and wings of a more or less pale 
grey, while the) are mostl) lighUr beneath Ihey generall) 
bretd m association, often in the closest proximity — their nests, 
containing three tggs at most, being made on tlie shingle or 
among herbage Ihc young are hatched clothed in variegated 
down, and remain in the nest for some time At this season the 
parents ire almost regardless of human presence and expose 
themselves freely 

At least half-a-dozen other species have been recorded as 
occurring in British waters, and among them the Caspian Urn, 
S ca^pta, which is one of the largest of the genus and ot wide 
distribution, though not breeding nearer to the shores of 
Engkind than on Sylt and its neighbouring islands, which still 
alford lodging for a few pairs Another, the gull-billed tem, 
S angina, has also been not unfrcquentl) shot in England All 
these Species aie now recognized — though the contrai) was once 
maintained — as inhabitants of North Amenta, and many 
go much farther S for<steri is the North American, and 
S melanogaster the Indian tem 

Terns aic found all over the world, and among exotic forms may 
Lk. pirtirularly mentioned the vaiious species of noddy [q v ) Often 
confounth d with tlicsc last are the two species called in books soot\ 
terns (S fulignun^a and S anarstheta) but by siilor^ “ egg birds ” 
or ‘ widt iw ikes” fiom their cr) iliese ciowd it eei^aui seasons 
in iniiumerablt multitude to certain isUnds within the tiopics 
when tht y breeil and the wonderlul asseinhlage known as “wide 
awakt fur” on the island of \s(tnsion has betn inoie 01 less fully 
ilcscribed fiom viiv ancient times W Dampier 111 Ins vov ige to 
New TTolland in ibyy jiuticularl) dt scribed and figured the soot) 
tern (T<)in’'/s 111 ]> 142) discnminitmg it from the noddv t»oni 
wliieh it had not beft re been distinguished ( V N ) 

TERNATE, a small island in <hc Malty Archipelago off the 
west co<ist of Halmahcra, m o® 48' N , 127® 19' E It is nearl) 
cin ular in form, with an are.i of about 25 sq m , and consists 
almost enlircl) of a remarkable volcano (5400 it ) lormed of 
three superimposed cones Frequent dcstructnc eruptions 
have occurred On the island is the sm.dl town of Tcrnatc, 
which, m spite of its good harbour, carries on no t oiisidcrablc 
trade or shipping, and has onl) 3000 inhabitants But it is 
the htadquaitcrs of the Dutch residency of lernatc, which 
cxei5(piscs authoiit) over the arci of tne ancient kingdoms of 
Tcrnate and Tidorc The residency consists of the lollowing 
groups of islands the Halmahcra group, the Bachian and the 
Obi group, the Sula Islands, the islands near the western half 
of New Guinea (Gebeh, Viigtu, Salawati, Misol, collectively 
called the Papuan Islands), the western half of New Guinea as 
far tis 141° L , with the islands in Cieclvink Gulf on the north 
coast of New Guinea (behouten Islands, Yapen, &( ), along 
with others on the south coast To this residency also belong 
the state of Banggai in Last Celebes, and the Banggai Islands 
The residency stretches from 2° 43' N to 5*^ 45' S , and 121° to 
141® E , with an area of itj 5,800 sq m The j 5 utch government 
exercises direct authority onl) over parts of Icmatc, Halmahera, 
Bdchian and Obi islands Its rule over the other groups it 
carries on through the sultans of Icrnate and lidorc (qv) 
Both the island and town of Ternate suffer from their isolation, 
and have never regained the importance they had m former 
centuries Pop of the whole residency (1905) 108,415 I he 
inhabitants are of Malay race and Mahommedan'- m religion 
The breaking up of the old government of the Moluccas tended 
to make Icrnate perhaps the most important Dutch-Indian 
politital centre of the archipelago east of Celebes Nominally 
the sultan is still ruler, but virtually his powers were greatly 
curtailed by his conventions with the Dutch-Indian government, 
under W'hich he surrendered, with the coni urrence of his grandees 
many of his former rights to the Dutch resident, who bei ame the 
de facto governor of the easternmost colonial possessions of 
Holland, especially since the transfer of Dutch New Guinea in 
1901 Among the rights surrendered by the sultan of Ternate 
to the Dutch were those of granting monopolies and mining 
concessions, now vested in the Dutch resident The island of 
Bachian is worked by a kind of chartered company For 
surrendered rights and privileges the sultan and his grandees 
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received monetary compensations in the shape of annual sub- 
ventions, and these also have been paid for the losses fonnerly 
incurred by the wilful destruction of the nutmeg plantations, 
carried out m order to enhance the value of this commodity 
and monopolize its cultivation Ihe restrictions on nutmeg- 
growing have long since been removed, and many plantations, 
with free labour, have been started in Fernate since 1885 It 
IS a curious fact that Christianity has declined in Fernate m 
modern times, though it was an carlv stronghold and the 
number of Europeans settled there has materially increased 

TERNI (anc Interamn'^ Nahar^), a town, episcopal sec, and 
the seat of a sub-prefecture of the province of Perugia, Italy, 
situated among the Apennines, but only 426 ft above sca- 
level, m the valley of the Nera (anc Nar), from which the town 
took Its distinguishing epithet, m below its junction with the 
Vehno, and 70 m N by F of Rome by rail Pop (1906) 
20,230 (town), 33,256 (commune) It has important iron and 
steel works and iron loundnes, at which armour-plates, guns 
and projectiles are made for the Italian nivy, also steel c^istings, 
machinery and rails, a royal arms faetory, and lignite mining 
him lies on the mam milwayline from Rome to Fohgno and 
Ancona, and is the junetion for Ricti and Sulmona Its most 
interesting buildings are the cathedral (17th century, with 
remains of the earlier 13th century fa(,ade), the church of 
S Francesco (jiaitly dating irom the I3tli century, with some 
frescoes of the 14th), and other old churches Its antiquities 
include traces of the city walls of rectangular blocks of tra- 
vertine, remains of an amphitheatre of the time of Tiberius, 
a temple, theatre and baths (^), and numerous inscriptions 
Rein 11ns have olso been found of a pre-Roman necropolis 
The excavations and the objects found are described by A 
Pasqiii and L Lanzi m Notizu degh scavt, 1907, 595 seq Five 
miles to the east xre the falls of the Vc lino {Cascate dehe Marmore) 
Alike in volume and in beauty these take i ver) high place 
among European waterfalls , the eataract has a total descent 
of about 6150 it , in three leips of 65, 33c inel rgo it respectively 
Ihey owe their origin to M’ Curiiis Dentatus, who m 272 BC 
first opened an artifieial channel by which the greater part of 
the I a(us Velinus in the valley below Reatc was drained Thev 
mpply the motive power for the factone^s of the town 

Ft nil lb the ancient TnU ramna {intt r amnt s " between the rivers/’ 
i c till NTai and one of its branches) originally bt longing to Umbria 
and founded, aecordmg to i local trathtion preserved in an mscrip 
tion in the year (j 72 n ( It is fust mentioned m history as being 
dong with SpokMum Praeiicste and Ilorcrtia poitioned out 
amexng his soklierb by bulla Its inhabitants had frequent litiga 
tions and disputes with their neighbouis at Rente in connexion 
with the regulation of the Velinus the w iters of which ire so 
strongly irripiegn itcd with carbonate of lime that by their deposits 
they tend to block up their own channel the first mterfor-ence 
with j(s naturil ooursi wn.s tint of M’ C urius Dentatus ilrcad> 
refen ed to In ';4 b e the people of Ueate appealed to Ciecro 
to iilend their cause m an arbitration which had been appointed 
by the Rom in senate to settle disputes about the river and in 
connexion with this he made a peisonal insptetion of Lake \elinus 
and its outlets In the time of libetius thiro was a project for 
regulating the nver and its outlets from the lake, against wlucli 
the citizLiis of Intel amna and Keite energetically and sueeessfulh 
protested (Tae Aim 1 79) binulor questions arose as the river 
formed fresh deposits during tht middle ages and dunng the rstli 
and rbth centurKs A branch of the Via riaminia passed from 
Narnia to Forum Flaminu and is given instead of the direct line 
in the Antonme and Jeriis<ilem itmerines A road led from here 
to the Via Salaria at Rcate Intcramna is also mentioned in 
Cicero’s time as being the place where Clotlius wished to piove 
that he was on the night wht n he was caught in ( aesar’s house 
at the celebration of tht rites of the Bona Dea ihe Emperor 
Tacitus and his brother Flonanus were probably natives of Inter 
amna, which also his been claimed is the birthplace of Tacitus 
the historian, but with less rcison Dunng most of the middle 
ages and up till 1860 Term was subject to the popes It was the 
scene of the defeat of the Neapolitans by the French on the 27th of 
November 1798 

TERPANDER, of Antissa m Lesbos, Greek poet and musician 
About the time of the Second Mcssenian war, he settled in 
Sparta, whither, according to some accounts, he had been 
summoned by command of the Delphian oracle, to compose 
the differences which had arisen between different classes m 


the state Here he gamed the prize in the musical contests at 
the festival Camea (676-2 b c , Athenaeus, 635 e ) lie is 
regarded as the real founder of Greek classical music, and of 
lyric poetry , but as to his innovations m music our information 
IS imperfect According to Strabo (xiii p 618) he increased 
the number of strings in the lyre Irom four to seven , others 
take the fragment of Ferpandcr on which Strabo bases his 
statement (Bergk, 5) to mean that he developed the citharoedic 
nornos (sung to the ac( ompanunent of the eithara or lyre) by 
making the divisions of the ode seven instead of four Ihe 
seven-stringed lyre was probably already in existence Ter- 
pander is also said to have introduced several new rhythms in 
addition to the dactylic, and to have been famous as a composer 
of drinking-songs 

Fragments (the gcnuinencbs of which is doubtful) in T Bergk, 
Poetne Lvrict Gram, iii , see also O Lowe De 7 erpandn Leshtt 
actati (i86q) who places him about 676 b c 

TERPENES, m organic chemistry, the generic name of a 
group of hvdrocarbims of the general formula (C H,,),,, and the 
more important oxygen derivatives, rnainlv alcohols, aldehydes 
and ketones, derived from them They mav be classified into 
several distinct groups hemiter penes , , ter penes proper, 

, sesquiterpenes, Cir,II,4 , and polyterpenes (Cr,Hj^)n In 
addition to thcsc'ja senes of open-chain olefine terjxenes is known 

The c'hicf sources of the tcrpencs and their derivitives are 
the essential oils obtained by the distillation 01 extraction bv 
piessure of various plants, chiefly of the C onifcrae and different 
species of Citrus Certain of these oils consist verv largely of 
hvdroearbons , for example, those of turpentine, citron, thvme, 
orange, pine-nctdle, goldenrod (from Solidago canadensis) and 
cypress, while others contain as their chief ccmstituents 
various alcoholic and ketonic substances With the exception 
of camphtne, all the terpencs are liquids, boiling approximately 
between 160'^ and 190® C , so that R is almost impossible to 
separate them from the various essential oils b\ fractional 
distillation In order to prepare the individual members pure, 
advantage is taken of the different phvsical properties of their 
denv^atives The terpenes all possess a characteristic odour 
and arc fairh stable to iilkalis, but arc easil) decomposed In 
acids or bv heating to a sufficiently high temperature Many 
pol>mcnze rtidil), or are transformed into isomers by boiling 
with dilute ilcoholic sulphuric acid Some oxidize rapidl} on 
e\posure to air, passing into resinous substances The forma- 
tion of addition compounds with the halogens, halogen hydrides, 
and with nitrosyl chloride, is characteristic of many, whilst 
others unite readily with nitrogen peroxide According to 
A V Bacyer {Her , 1895, 28, p 648 , 1896, 29, p 10) the 
nitrosochlorides are not simple addition products, but bi- 
molccular compounds or bisnitrosochlorides 

Hfmiterpexfs 

The best known is Isoprene C .Ilg w Inch is obtained on distilling 
caoutchouc or gutti-percha It in as synthesized by W Fuler 
{Her 1807 30 p 1989) by distilling the addition compound of 
methyl iodide and 2 3 s-truntthylpyrollidinc with caustic potash 
It IS an unstable liquid which boils at 33 C and on heating 
rapidly polymenzes to diptntenc the same change bein^ effected 
by hydrcKliIonc acid In ethereal solution it combines with 
bromine to form an unstable liquid ddiromide , it also unites with 
one molecule of hydrobromic acid to form the same tertiary bromide 
as dimelhylallylcne this points to its being / 3 -methyldivinyl 
CIL CfCHa) CH CH^> (V A Mokiew sky, /our Soc Ph%s thtm 
Russ iqtK) 32, p 207) 

Tfrpenfs Proper 

The terpenes proper may be subdivided into the simple mono 
cvchc terpenes and the more complex (usually bic\clic) terpenes 
The monocyclic terpenes are hvdro derivativts of paracymene 
A V Baeyer proposed the followang nomenclature the chhydro 
paracymenes arc called terj'iadient s the tetrahv drocymenes 
coming terpencs and the hexahy^droc) inene terpan the carbon 
atoms being numlxered as shown in the inset formula 
In the more complex terpenes the name 
camphene is retained and camphane is 
used for the dihv<lrocamphene C ^ 

Wagner {Der 1894 27 p 1636 ^nm ) 
designates the hexahydroevmencs menthans the tetrahydrocymenes 
menthenes and the dihy drocymenes menthadiencs The position 
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of the double linking in the molecule is shown by the use of the 
symbol A followed by the number of the carbon atom immediately 
preceding it 

Monocyclic Ifrpene Group 

Ltmonene Ai 8(9) terpadiene, is known in three forms 

namely ^f-hmonene /-limonene and t-limonene or dipentene 
rf“Limonenc is the chief constituent of oil of orange-nnd and is 
also found in oil of lemon and oil of bergamot /-Limonene is 
found in oil of fir cones and in Russi in peppermint oil Both are 
pleasant binelling liquids, which boil at 175-17^^® ( They differ 
from each other only in rotatory power Dr / hydrochloric acid 
gas converts them into optically letive limonene hydrochloride 
while in the moist condition it gives dipentene dihydrochlonde 
When heated to a sufheicnth higli temperature they ire con- 
verted into dipentene Foui optically active mtrosochlorides are 
known two corresponding to each of the active hmonciies and 
these on heating with deoholic potash are convertetl into d- and 
/-carvoximt Dipentene (i-limonent) is found widely distributed 

in many essential oils t ^ of camphor, Russian turpentine, cubebs 
bergamot cardamom Ac and is also a pioduet of the dry dis- 
tillation of many vegetable resins It may be produced by heating 
many terpenes (pinene camphene sylvestrene limonene) for several 
hours at 250-270® C , or by the polymerization of isoprene at 
Soo® C To obtain pure dqMintene it is best to heat dipentene 
hydrochloride with anhydrous sodium acetate ami glacial acetic 
acid (O Wallaeh inn Chem Pharm 1887, 239 p 3) It is a 
pleasant-smelling liquid which boils at 175-17O® C , and poly- 
merizes on heating to high temperatures When warmed with 
alcoholic sulphunc acid it yields terpinene whilst concentrated 
sulphuric acid or phosphorus pentasulphide convert it into para 
cymene Dipentene dihydrochlonde CjoHjg 2H(J best prepared 
by passing a current of hydrochloric acid gis over the surface of 
a glaciil acetic acid solution of dipentene crystallizes in rhombic 
tables which melt at 30® C and boil at 118-120® L (10 mm ) It 
IS apparently a /;'^*«5-corapound for V v Bacyer (Bey , 1893, 26 
p 2863) hiS obtained a cis-dihydrochloride of nieltmg-pomt 25® 
(ctrea) by the action of hydrochloric acid on eincol 


dioxide yields i -methyl-4-isopropyldiketohexamethy lene 1 his ketone 
IS then reduced to the secondary alcohol, the hydroxyl CToups 
replaced by bromine and hydrobron ic acid is then removed from 
the bromo-eompoimd by boiling it with quinoline leaving the ter 
pene It is a liquid which boils at 1 74® C and shows a complete 
terpene chaiacter 

Alcohot and Kltone Derivatives 

Menthol (terpan-ol- 3 ) CjoII^O Ihe laevo variety is the chief 
portion of oil of peppermint , it may tx prepared by reducing tht 
menthonc obtained by E Beckmann and M Pleissner {Ann i8qi 
262 p 21) from pulcgone hydrobromide with sodium and alcohol 
It crystallizes in prisms which melt at 43® C and boil at 212® C 
It IS re itlily oxidized by chromic acid to the corresponding ketone 
mentho.ie By the action of phosphorus pentoxidc or zinc chloride 
it is converted into menthcnc and when heated with 

anhydrous copper sulphate to 250° C it yields pira-cymene It is 
reduced by hydnodie acid and phosphorus to hexahydrocy luene 
The phosphorus haloids yield halo’d esters of composition C^^Hj^Cl 
which iccoiding to I L Kondakow {Jour prakt Chtni 1899 L^] 

00 p 257) are to be regarded as tertiary esters , a similar type of 
reaction is fouml in the ease of carvomenthol A d menthol has 
been prepared from the i-mixturc obtained by reducing menthom 
with soilium Ihe mixture is be izoylated and the liquiil ('/-menthol 
benzoate separated and hyclioVsed 

Ttrtiarv menthol (terpinol-^) a lupiid boiling at 97-101® C 
(20 mm ) has been obtained by the nyclrolysis of the ester prepared 
by heating menthene with trichloracetic acid (A Ri yehler and 
L Masson Bev 189b 29 p 1844) It possesses a faint pepinr- 
mint dlour W H Perkin, ]nnr {Proc Chem Soc 1901; -i 
p 2^^) synthesized it from i 4 methvkyi/ohexanone sodium 
carlxmatc converts a-bromhexahydro-para toluu icid (i) into 
A i-tetrahydro-para-tolmc acid and a-o\yhexahydro-para-toluic 
acid and the lattei on treatment with dilute sulphuric and yielels 

1 4 methykyr/ohexanone (2), which by th< action of magnesunii 
isoprojiyl lodidt and subsequent hydrolysis is converted into 
tertiary menthol (3) 


Terptnolene Ai 4(8) terpadiene h\s not as yet 
been observed m essential oils It is formed by the ro u 1 u ^ \ 

a' tion of hot dilute sulphuric acid on terpineol teipin ^ '^CHa ^ CH ’ xH eu/ ^e ,H, 

hydrate and cmeol It is an inactive liquid boiling at ^ <“) 

183-185® C, and IS readily converted into terpmcnc 


by acids 

Terpinene Ai ^(8) terpadiene (?) is found m cardamom oil and 
m oil of marjoram It is formed by the action of alcoholic sul- 
phuric acid on dijx-ntene terpin hydrate cmeol phellandrene or 
terpineol , or bv the action of formic acid on linalool 

Phellandrene is a mixture of Ai 5 terpadiene and A 3 1(7) 
terpadiene (pseudo phellandrene) (F W Semmler, Ber 1903 36, 
p 1749) It is found as d phellandrene in oil of water fennel and 
Oil of elemi and as I phellandrene in Australian eucalyptus oil and 
oil of bay It is an exceedingly unstable compound and must be 
extracted from the oils by distillation tn vacuo The hydrocarbons 
obtained from elemi oil and eucalyyitus oil conespond to Ai s 
terpadiene \ similar hydrocarbon was obtained by C Harries an<l 
M Johnson {Bor , igos 38 p 1832) by converting carvonc hydro- 
bromide into AO terpenoiie-2 then, by phosphorus pcntachloride 
into chlor 2 phellandrene which is finally reduced 

Sylvestrene Ai 8(9) meta U rpadiene is fouml m Swedish and 
Russian oil of turpentine and m various pine oils It boils at 
175-176® C and IS dextro-rotatory It is one of the most stable 
of the teqienes and gives a characteristic deep blue colour on the 
addition of a drop of sulphuric acid to its solution in acetic an- 
hydride On treating the hydrobromide with bromine in the 
presence of iodine a product is obtained which on reduction yields 
meta-cymene (A v Baeyer and V Villiger Ber 1898,31 p 2067) 

Carvestrenc is obtained by the distillation of carylamine or vestry- 
hmine hydrochlondc (\ v Baeyer, Ber 1894 27, pp 3485 seq ) 
It IS regarded by Baeyer as ? -sylvestrene It was synthesized by 
W H Perkin and G Tattersall {Proc Chem Sor 1907 22 p 268) 
by the application of the Gngnard reaction to the ethyl ester of 
7-ketohexahvdrobenzoic acid (i) By the action of magnesium 
methyl iodide tlus ester yields the 1 ictone of 7-hydroxy-hexahydro- 
meta-toluic acid which is transformed by hydrobroinic acid into 
the corresponding 7-oromo hexahydro-meta toluic acid This 
latter substance bv the action of pyridine yields tetrahydro-meta- 
toluic acid the ester of which by magnesium methyl iodide is con- 
verted into A i-mcta menthenol-8 (2) The meta-mcnthenol on 
dehydration by potassium bisulphate yields CtU^rcstrene (3) of 
boiling point 179-180® C 


.CO .CCCHj) CHv V riH ^ J active form was obtained by F W Scmmlcr (Bez 

“•‘N:!!, CH,^“ ^ —CH.^ C<CH3).0H h. ■« 9 ? 28 p ..90) by replacing the halogen atoms 

in the active monohydrobrornide of hmonene by 
the hydroxyl group , jt has also been obtained by 


^C(CHa) CH^ 


Terpin (tcrpan-diol i 8) CioHi8(OII)2, is known m two stereo- 
isomeric forms iii-terpin and tran% ttrpin Ihe trans- form is 
obtained by iddiiig silver icctate to i glieial iCftie acid solution 
of dipentene dihyorochlonde lilttnng ind neutralizing the filtritc 
by caustic soda It is then extracted with tthei and the acetyl 
derivative so obtained is hydrolysed by alcoholic potash It 
crystallizes m prisms, which mtlt at 156-158® C aud boil at 
2631^265® C It IS converted into tcrjiineol by dilute sulphuric 
acid Ihe 6is-compoiind melts at 104-105® C and may be pic- 
pared b> heating its hydrate ierpin hydrate 0,^111,(011)^ H O 
crystallizes in prisms which melt at 1 16° C It is jirepared by 
acting with dilute mineral acids on limonene or diptnliTK When 
boiled with glacial acetic acid it is converted into terpuneol while 
concentrated 1 ydnodic acid at 210® C leduces it to hexahydro- 
cymenc When heated with dilute sulphunc acid it gives a number 
of compounds which m,*y be considered as arising from tlic loss 
of one or two molecules of water from one molecule of terpin 

C tneol is an inner oxide of terpin It is found m the 

oils of wormsecd, cajaput, eucalyptus laurel, galanga, camplior 
and of livender It may be prepared by passing a eurrent of diy 
livdrochlor c acid gas into wormsced oil the precipitated hydro- 
chloride being then distilled in a currf'nt of steam (O Wallich 
and W Brass Ann 1884 225 p 297) It is an inactive liquid 
which boils at 176® C Ihe oxygen atom in the molecule does not 
apjxar to possess cither an alcoholic, ketonic aldchydic or acid 
function 

Terpineol (Ai-terpen-ol-8), C,qHi 7(OH) The term “terpineol" 
has been used to denote what is now known to be a rnixtuie 01 
various isomenc alcohols Licjuid terpineols have been isohited 
from the oils of Lrigeron canadense of marjoram and of camphor 
Liquid terpineol is generally prepared by thi action of dilute sul- 
phuric acici on terpin hydrate It consists of a mixture of various 
isomers, from which a solid terpineol melting at 35® C and an 
isomeric A 8(9) terj^cn-ol-i melting at 32® ( have been isolated 
(K Stephan and J Halle Ber, 1902, 35 p 2147 See aLo 

G Bouchardat Comptes rendus, 1887 104, p 906, 1895, i3i 

I p 141 Schimmel <& Co Semi-annual Report<i Oct 1897 p ii , 

I J Godlcwsky Chem CentralblaH 1899 (I) p 1241) Solid ter- 

pineol exists m active and racemic forms The 


A synthetical moncx:yclic terpene, viz 1 -methyl-4-isopropyl 
dihydrocymene was prepared by A v Baeyer {Ber, 1893 26, 
p 233) Succino-succimc ester is converted into the methyl iso- 
propyl dcnvative, which on hydrolysis and elimination of carbon 


the action of acetic acid on linaiool" The racemic variety has been 
prepared by the action of formic acid on geraniol, and was synthesized 
by the following method (W H Perkin lunr , Jour them Sic , 1904 
P ^^ 54 ) 7-Cyanpentane tricarboxylic ester (i) (prepared by the 
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action of cyanacetic ester on /S-iodopropionic ester) is hydrolysed to 
pentane-a7e-tncarboxyhc acid (2), which when boiled with acetic 
anhydride and distilled gives 5-ketohexahydrobenzoic acid (3) 
Iho ester of this acid when treated with the Gngnard reagent 
yields 5 -oxyhexahydrotoluic acid (4) which is converted into the 
corresponding hrom-coin pound by fuming hydrobromic acid This 
latter compound on treatment with dilute alkali or pyridine yields 
A 3 tctrahydro-para-toUiic acid (5), the ester of which with mag- 
nesium and methyl iodide furnishes terpincol (6) — 


< H CH . 

VH COsH 
H, LH-' 


from citronellal by converting this compound into isopalegol acetate 
bv acetic anhydnde , this ester is hydrolysed, and the isopulegol 
oxidized to isopulegone, which on treatment with baryta yields 
pulegonc Pulegone reduces ammomacal silver nitrate on long 
boiling It IS reduced by hydrogen to /-n enthol When heattd 
with water to 250° C it yields methyl- i-rvr/nhexanone-3 and acetone 
When methylcyclohexsLnoiie and acetone are condensed together in 
the presence of sodium methylate, an isomer of pulegont boiling 
at 215-216° C IS obtained Pulegone combines with hydrobromic 
acid to form a hydrobromide, which on heating 
m methyl alcohol solution with basic lead nitrate 
IS converted into isopulegone (A 8(9)-terpenonc-^\ 
(C Harries and G Roder Ber , 1899 32, 

P 3361) It IS a Icievo-rotdtory liquid A dextro- 
form (a mixture) is also obtained by the oxida- 
tion of isopulegol with chromic acid On 
^ reduction it yields isopulegol and no menthol 
(cf pulegone) 

Carvone (A 6 8(9)-terpadienc-one-2), 

This synthesis determines the constitution of terpin (7) and of is an unsaturatcil optically active ketone which is found 

dipcntcne (8) since the former is produced by the action of ^ per very widely distributed m nature I he dextro form is tlu 

cent sulphunc acid on terpmeol, and the lattei by heating terpincol , chief constituent of oil of caraway, and is also found in oil 

with acid sodium sulphate I of dill , the laevo-form is found in oil of spearmint and 

kuromoji oil Ihe dextro-form is obt lined practically pure 
fractional distillation of caraway oil the laevo-jorm 
no/ \cH cil / * ^ " ‘ XH ^'Cii I from the oils containing it by first foiming its addition coni- 

(jj) i)ip« iUn pound with sulphuretted hyalrogen, decomposing this by alcoholic 

potash and distilling the product in a current of steam It may 
ierpincol adds on nitrosyl chloride to form a nitro^ochlonde | be synthetically prepared from limonenc mtrosochlonde, alcoholic 
W'hich on elimination of hydrochloric acid yields the oxime of an j potash converting this compound into /-carv oxime which on boiling 
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CH, CH3/ CH / 
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CH CH 


CH 
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( 5 ) 



unsaturated oxyketone , this on boiling with acids is converted 
into m irtivc caivonc When reduced by the method of Sabatier 
a id Senderens it forms hexahydrocymene (A Haller Comptes 
fcndus 1905 140 p MO^) when oxidized with Caro’s reagent 

It yields trioxvhexahvdiO''ymcne ( \ v Hacyer nnd V Vilhgcr Lief 

T899 32, p i 02 S) i 01 in isomeric tcipineoi (A 8(9) terpenol-i) 
set A V Haeyer lief 1894 27 pp 443, 815 

Ai(rithou( (terpan-onc 1) occurs with menthol in oil of 

p-ppermmt It was lirst obtained by M Monya {Jour Chem Soc , 
jS8i 3Q p 77) by oxidizing menthol with chromic acid mixture 
at 120 C and was dtsciibcd as an inactive ronipouiul but R W 
Atkinson (ibid 1882, p <50) showed that when menthol wa*- 
oxidized at ns'’ a strongly dextio-rotatory menthone was pro 
(luced For the prepaiation of / menthone and d isomenlhone 
(Bcckm inn's eZ-nientliont ) see C Beckmann, Anu , 1889 250 

p ^25, i8qi 262 })p 21 seq 1 hc menthone obtmncel by 

Beckmann by the 1 eduction of pulegone hydrobromule was >liown 
by C Mirtinc ( tun chim p/m 1904 (8) 3 p 49) to be not com - 
nlttcly identical with /-nieiitheine , it is conse<iuently design ited 
L*-menthone \n inactive menthone has been synthesi'^ed as 
follows ^-Mtthyl pimelic ester is converted by sexluim ethylate 
into methyl- 1 -rye/ohex 111011-3 “Cirboxy lie estei-4 which the iso 
propyl group is introdueed (also in position 4) Iw th< iction of 
isopiopyl iodide and sodium ethylate The ester is then hydrolysed 
and carbon dioxidt eliminated from the carbo' yl group when 
inactive menthone is obtained (A Finhorn and L Klages Ber 
TQoi, 34 p 3793) It boils at 204-206° C , w'hereas Beckmann’s 
luenthonts boil at 208° C \ H ilki and C Martine {CompUs 
/cndiis 1905 140 p 1 jti) synthcsiml naturil menthone Irom 

isopropyl iodide and the sodium denvative of methyl i-cvch- 
hexanone 3 It has also been prepared by condensing methyl- 
liexanone with ethyl acetate the resulting methyl i-aeetyI-4-fvr/e- 
lKxanone-3 being eonveited into the isopropyl derivative yielding 
aretyli lenthone, which is then hydrolysed to mentlione (G Lestr 
CompUs rtndus 1902, 134 p 1115) A Koltz and L Hesse (^Iwtr 
1903, 342 p 306) convert methylhcxanone (i) by means of ethyl 
oxalate and subsequent hydrolysis into methylhcxanone oxalic 
acid (2), the isopropyl cslei of which on treatment with a nuthyd 
alcohol solution of caustic }^otasb yields i/-menthone (3) 
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O Wallach {Ann , 1900, 312, p 171) showed that the oximes of 
cyclic ketones are converteil by phosphoius pentoxide into iso- 
oxiines which are readily decomposed by concentrated hydio- 
chloric acid to yald aliphatic ammo-aeuls , in this way menthone 
mav be converted into f-anudo-dccyhc acui, 

(CHd^H (IMNHg) (CHJ^ CH(CH,) GIF C OJI 

Diosphenol, which occurs m the essential oil of biicco 

leaves {liorosma betuhna) may be synthesized by oxidizing oxy- 
mtihylene menthone Sodium m alcoholic solution rKhiccs it to 
para terpane-ch-ol (23) 

PuUf'onc (A 408 )-ter])cnone- 3 ) r,(,H ^„0 is an unsaturated ketone 
found in pennyroyal oil from which it may be obtained by dis- 
tillation tn vacuo It is a dextro-rotatory liquid which boih at 
221-222° C F lamann {Htr 1897 3^ p 22) synthesized it 


with dilute sulphunc and yields /-carvone similarly terpimol 
nitrosoehlonde by the action of sodium ethylate yields oxydihydro- 
caivoxime which on hydrolysis yields i-carvone On heating with 
phosphoric .acid carvone is convtrtcd into carvacrol (i-m^thyl-z- 
oxy-4 isopropylb*-n2ene) ( irvont is close 1> related to phelland rent 
for C Harries and M Johnson (A (r 1903 38 p 1832), by reduction 
of cirvonc hydrobiomidc obtained A ()-terpcnone-2, which with 
phosphorus pentachlondi give^ elilor-2-(i phelmndrvnc 

Bi-C\clic Terplne Groui 

A nomencUture for the bieyehe h^diocarbons was devised by 
A \ Bacytr {Ber 1900, 33 p 37/0 \ccording to this system 
each hydrocarbon contuns two tcrtiar\ carbon atoms, which .ire 
combined with each other three times cither chrectlv or by means 
of other intervening caibon atoms the combination forming a 
senes of "bridges" Ihcse bridges ire distinguished b'^ .umbers 
denoting the number of Ctirbon atoms contained in tnem the 
direct union o^ the two tertiary carbon atoms being designated 
as o, if one c.arbon atom intervenes then the number i is used 
and so on Thus three numbcis serve as the " charactenstic ” 
lor the compound ll^drcxaibons of thi elas> with live atoms of 
1 carbon are termed " 6if \c /opentanes ’’ with six atoms of carbon 
1 " //ifyr/ohexancs " Ac Thus, for example, thi compound (i) would 
1 be called" btiyrlo-{i J 3 )’ H,C-CHv H C--CH 

U) u. 

Thujenc (tanacetenc), ^2^ ^ * 

is a derivative of btcvclo to i 3)-hexanc Ihe name was 
first given to the hydrocarbon obtained by F W Semmler 
{Ber tS 9-» 23 p 3343) on the dr\ distillation of thujylamme 

hydrochloride It is i liquid which bods at 60-63° (14 mm ) 
and has been shown by I Tsehugaeff to be a monocyclic 
h>drcKarbon for which he proposes the name " isothujene ” The 
true thu]c nc w as prepared b> L 1 schug.it ff (/?<?>' 1900,33 p 3118) 

by heating the methyl xinthogemc ester obtained from thujyl 
alcohol It IS exceedingly unstable The isomcnc p thujene was 
also obtained by the snme investigator bv the dry distillation of 
tnmethylthujyl ammonium hydroxide It bods at 150-151° C and 
possesses a different rotatory^ pow'cr 

Sabine ne, Ci„H,y also a birydo-{o i 3)-hexane 
denvative is found in oil of savine from which 
it was first obtained by F, \V Semmler (B/r iQoo 
33 p 1453) On shaking with dilute sulphunc 
acid it yields terpinenol (Ai-terpen-ol-4) (O \\allach Btr 1907, 
40 p 3Q2) 

Pitienc deiived from hu\clo^{i i 3)-heptane is found 

in many essential oils and is the chief constituent of oil of tur- 
pentine the /-vancty is found in trench oil of turpentine the 
rf-vancty in Russian American and Swedish oil of turpentine 
Pinene is aFo a constituent of the oils of s ige lemon euc ily ptns 
olibamim bay fennel sassafras rosemary and of valenan ihe 
active vanetics are obt lined by the fractional distillation of the 
various oils of turpentine Ihe inactive variety^ is obtained by 
heating pinene mtrosochlonde with an i xcess of aniline (O Wallach, 
Ann i88q 232 p 132 , 1890, 238 p 243) or better with methyl- 
aniline (W A filden) Ihe thne vaneties bod at 155-156® C 
Pinene readily absorbs oxygen from the air resinous products being 
formed together with smill (iiiantities of formic and acetic acids 

vxvi 21 a 


/CH, COv 

< Vii 

XHa CH 


U 
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Acid oxidizi ig agents convert it into terephthalic and terebic acids, 
whilst alkaline potassium permanganate in dilute solution oxidizes 
It to piiiene glycol CioH,6(OII)j pmonic lud pmic acid, 

UH,404 cVc , thi products of the reaction varying according to the 
temper iture (C Wagiici BiV 18^4, 27 p 2270 F liemaun and 
F W ocminler Btr , 189s 28 pp 1344 1778) Concentrated 
sulphuric icul convcits it into canipheno and an alcoholic solution 
of sulphuiic iciil gives ttrpiiicne and terpinolenc. When heated 
to 250 270° C it yields diptntene , the moist halogen acids at 
ordinary temperature convert it into the diliilogen h ilides of 
dipeiihne Diy hydrochloric acid gives pinetic hydrochloride 
(irtificial camphor) C4oHi7( 1 a white ciystallinc solid identical 
with lK)ni3 1 chloride which melts at 131'^ C Llimination of halogen 
hydride b> means of a weak ilk ili {e g soap silver acetate tVe ) 
converts it into camphenc Ihus the conversion of pine ne into 
Its hydrochloride is probxoly accompanied by an intramolecular 
rearrange iiicnt — 


H ,c t c H , 

" I 

HI C(e H,) ell 

I i I 

H_C CH 1 

Pinrnc 


i(HjC)Cl C CH 1 

I C^(CH,) CH 


H3C C(CH,)-CHa 

I I 

CH CH, 

Borne 1 chloride 


Nitnc acid in iqueous alcoholic solution converts it into teipin 
hvdrite Pinene nitrosochlondf CjoHi^NOCl was hrst obtained 
in 1874 by W \ idden {Jahvtsb , 1874 p 2i j) from nitrosyl 
chloride ind a mixture of pinene and chloroform O WalLich 
(4 «m iSSq 2«;b P prepared it b} the action of acetic acid 

and ethvl nitrite on oil oi turpentine in presence of fuming h>dro- 
chloric acid W \ lilden {Jour CJum Sol , 1904 85 71^0) 

showed that strongly active pinene gives bad yields of the nitroso- 
chlonde since being bimolccular its form itioii is retareied by the 
inversion of half ol the ttrpene llie nitrosoc blonde melts it 
C (nmi) and IS a whib ]ile is mt-smelling powder Alcoholic 
pot ish eonveits it into nitrosopmene 

Borvvlem derived from btcyclo (i 2 2) heptane, is ]ire- 

pired b\ tua^mg bornyl iodide to 170*^ C for several hours with a 
concentritnl solution of alcoholic potash (G W ignci Bir , igoo 
,3 p 2121) or by decomposition ot the methyl esters ot the /- and 
d bornyl xanthates the former yielding i/-bornylene and the latter 
/-bornylene (T Tschugaiff Chtm Ctntralblatt 1005 1 p 94) 

Camplunt a huvLlo{i 2 2)htptine denvitive is 

a constituent of tne oils of citronella, camphoi ginger and of 
rosemary ind also of Freneh lud \nieriean oil of luipcntine It 
may be obtained by the iction of sulpluinc acid on pmtuc , by 
heating pinene hy drobromiele or hyalroeliloii<le with sodium aeet ite 
or glacial icctic acid to 2u<)° C , or by heating bornyl chloride 
with aniline (() W'allach, Bir , 1892 25, v 91b) According to 
Konowalow it is best prepared by he iting borne ol with a diluted 
sulphime acid (i 2) tor ibout 6-8 hours between 60-100^ C 
with continual shaking a y ifld of about go per cent being obtained 
riu melting and boiling points of camphe ne v’- iry slightly according 
to the sources from whieti it is obtained the formtr being ibuut 
C and the latter about 159-161'^ C It is known in d- h and 
X foims It combines with hydrochloric acid to form a hydro- 
chloride which on reduction with sodium ind alcohol yit Ids cam- 
phane Many different ovidation prodm ts may be obtained fiom 
camphene by vaiying the conditions of exjieriincnt (J Bredt and 
W Jagelki, Ann, 19CX), 310, p 114, G W'agiici, Bcr 1890 23 
p 2311 b Moycho and F Zunkowski Ann, 1903 340, p 17, 
J r Marsh ind J A Gardner Jour Chem Soc , 1891, 59 p 64 S , 
1896, 69, p 74) 

Icmlum CjoHnj 1 bicydo-{i 2 2)-heptane derivative is not 

found m any naturally occurring products The h>drocarbon may 
be olitained by the reduction of feiichone and elimination of water 
from the resulting fcnchyl alcohol, or by the ehrnination of halogen 
hydride from the fenchyl hdogen compounds (O W^allach Ann, 
1892 263 p 11.5, 1898, 302 pp 371 ) 

The above vc/e-terpene hydrocarbons are most probibly best 
represented by the following formulae (pincnc is given above) — 


XH C{CH.) 

XH CH{CH,) 

XH CaCH, 

ch>h 



C,H, 


C,H, 

a Tliuj( ne 

/3 rhujen( 

Sabinene 


CH, C((H,) CH 

I 4 ch,,, || 

CH CH CH 

B<xiivlene 


CH. CH C CH„ 

1 1 
CH, C\l-C(CH,), 
Cainfhcnc 


ta, CH C CH^ 

AcHp, I 

H, bl— CH, 
Ftndu nt 


Alcohol and Kltonl Derivativfs 

Borneol (Borneo camphor) occurs m the pith civitics 

of Dryobalanops camphora and m the oils of sjukc and rosemary , 
esters are found m many fir and pine oils It may be prepared 
by heating camphor with alcoholic potash (M Btrthelot Anyt , 
1859 12, p 363) , or by reducing camphor m dcoholie solution 


with sodium (O Wallach, Ann , 1885, 230, p 225 , J Bertram 
and H Walbaum, /owr prah C/iem , 1894 (2) 49, p 12) L fschu- 
gaeff {Chm Centralblatt 1905 1, p 94) obtains pure rf-bomeol as 
follows — Impure rf-borneol (containing isoborneol) obtained in the 
reduction of camphor is dissolved in xylene and converted into the 
sCKlium salt by metallic soiliuni This salt is then turned into the 
xanthate C,rtHi70Cb,Na which with methyl sulphate yields the 
corresponding mtthyl tstei Ihe iinehauged isoborneol is removed 
bv steam distillation, which also decomposes any methyl xanthate 
of isoboineol that may have been formed The residue is crystal- 
lizctl iiid hydrolysed, when pure borneol is obtained It behaves 
as a seeondaiy alcohol Nitric acid oxidizes it to e imphor and 
whtn he ited with potissium bisulphale il gives campheia With 
phosphoius pcntacliloiidt it forms a bornyl chloiidc identical with 
pinene hyxlrochloiiik 

Isoboniiol is a tertiary alcohol which may be obtained by dis- 
solving camphene in glacial acetic acid adding dilute sulphuric 
atid and heating to C for a few miniili s the isoboinyl 

acetate so foimed being then liytliolvsed (J Beitrain ind 11 Wal 
bium ioc (it) It eiystallizes in le iflcis which leadily ‘'iiblime 
Chromic acid oxidizes it to e imphor 

Thu-joue (tcinan tone), is found in many essential oils 

Oil of thuja toniUTis chiefly a-thiijone, and oil of tansy chiefly 
/j thujoiie Oil of artemisii ind oil of sige contim a mixtuif of 
the two whilst oil of absinthe eont mis jirmcipally the jS-varuty 
The two forms miy be obtained by fractional distillation ol the 
oils followed by i fiictionil erv stilli/ ition ol tin 11 semie irbazones 
Iroin methyl alcohol a-riuijone is licvu-iotatoiy and when 
warmed with alcoholic potash it is partially convertid into 
/i-thnjone Sodium in the presence of akohol redmes it to thujyl 
alcohol, whieli on le-oxuiation is converted into /i-tliujonw The 
^-form IS dextro-rotatory and is pirtially converted into the 
a-variety by alcoholic potash When heated to 280° thujone is 
transformed into llu isomcrie c u votanacetont (A6-ter]Knonc-2) 
On boiling with feme ehloiide it yulds carvacrol Hot dilute 
siilphurie acid convt»ts it mto isothiijone (dinutliyl i 2-iso})rop>l- 
X, Oi/openteiic-i-one-i;) Lhujoiie behaves as 1 sit irited eomjiound 
and forms a eliarieteiistie tnbiomuk Whtn htated with zinc 
ehloiide it yulds hydropseudoeiimene Aeeoitlmg to F W 
bemmler {litr iQoo p 27=; 1903, 36 p is to be 

considered as a imtliyl .^-ihopropyl-S-^iO'c/o-fo 1 3)-hexanont-3 

Carone, C|oHi„0 is a tnmcthyl-3 7 7-bu\clo-{o 1 4)-htpti- 
iione-2 obt lined by acting with alcoholic potash on dihydiotarvone 
hydrobrornide (\ v Baeytr Lar , 189O 29 pp 3 -796, 1898 
ji pp 1401 2067) It IS a toloiiilcss oil having the odoui of 

e imphor and ptpperrniul, and boiling at 210® G It is known in 
d- U and i-forms It does not eombme with sodium bisulphite 
When heated it is tiansformed mto carvenone It is st ible to 
cold pot issium permang mate solution but on heating gives a 
dibijj^io acid eiionic acid ( ftlI„(CO_H)^ which Bmytr suggested 
was a w-dimethyltiimcthylene-i 2-dicarboxylic acid This was 
eonhriritd by W 11 Feikin junr {lour Chem Sol 1899, 71;, 
p 48) who synthesized tlic acid from diincthyHcylic ctliyl estci 
this csUi witli cth\l malomte yields elhyldiirietli^ Ijiropanc- 
triearboxylic ester, which on hydrolysis ind subsciiueiit heating 
IS conveited into /i#;3-dimf thyl glut iric icid The a-bromdimcthyl 
ester of this acid when heated with aleoliolu potash yields (is- 
aiid /m«A-carome acids Lueirvonc C,,,!!,/) is a tiimcthyl- 
3 7 y-bicyilo (o I 4)-heptene-3-one-2 O Wallich (Ann , 1901;, 
3 39 P 94) ‘'^iggcsts that the ketuiu possesses flu stiiictuie of a 
trimethyl-i 4 4 6>c/oheptadienc-s 7-one-2 Pbosplionis penli- 
chlonch converts it mto 2-chlorcymcnc (A Khgts, Btr , 1899, 
3-2 P ^';S8) 

Cumphor is a trimtllivl-i 7 y-b^cyclo {i 2 2)-hcpta- 

none 2 Ihc d-vaiicty is fouml in the camphoi tiee (hauru'i 
uimphoni) from which it may be obtained by distillation m steam 
riu. / variety is found in the oil ot Matricaria parihcnium It 
crystilhzes m transparent pnsms which jiosscss a charactenslic 
odoui, sublimes readily and is easily soluble in the usual 01 game 
solvents It boils at 209“ C and melts at 176® C (circa) The 
f/-foini may also lx obtainecl by the distillation of eilcium homo- 
camphorate (A Haller, Bull boc Chim , i8q 6 (3) 115 p 321) 
Wdien heatcil with phosphorus ptntoxidt it yields cymene ind 
with iodine carvacrol Nitric atid oxidizts it to camphoric icid, 
C«H74(C0^H), camphorome acid and other products It 

forms an oxime with hydroxylamine which on dehydration yields 
a nitrik from which by hydrolysis c itnjiholcnic acid CJl^COJI, 
IS obtained It combines with akkliydes to form alk^lidene com- 
poun Is and yields oxymethylene compounds whin subjected to 
the Cldisen reaction It does not combint with the cdkaline 
bisulphites It IS readily substituted by chlorine and biomine , 
and with fuming sulphunc acid forms a camphor sulphomc acid 
SiKlium rtdutis it in alcoholic solution, to borntol When heated 
with sodium formate to 120° C it is converted mto bornylamine 
( iro s leid converts it into eimpholid, and a compound C ,f,Hifi04 
(A V Baeyer and V Villiger Dev 1899 32, p 3630) When 

lieattd with concentrated sulphunc acid to 105-no® G it yields 
carvenone and 4-aceto-i 2-xylol (J Bredt, Ann, 1901, 314, 
P 370 
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A vast amount of work has l)een done on the constitution of 
the camphor molecule The earlier investigations on the ready 
formation of benzene derivatives by the breaking down of camphor 
led to the view that the molecule was a simple si\:-membered 
carbon ring bubsequent research, however, showed that the 
formul I proposed by J Bredt (Btr 1803 26 p 3047) m which 
camphor is to be regarded as a 6icyc/o-heptanc derivative, is correct 
Tins formula is based on the fact that c inqilioronic and yields 
tnmcthylsuccmic isobutync and carbonie acids, and carbon 
on dry distillation and Bredt suggested that it was an aa/J- (CH,] 
tnmt thylc arballylic acid 

HOC CH^ c(cii,)(ro^H) ( (cii3)^C02H, (ch,i 

a conclusion confirmed by its synthesis (see below) flu Bredt 
formula is also supported by the synthesis of y-eamphorie acid by 
G Komppa (ifer 1001,31. p 2472, 1903 36 p 4332) In this syn- 
tht sis t thyl ox ilitc is condensed w’th dimethyl glutaric ester and 
the resulting dikctoapocamphonc ester (i) is then methylatetl to 
dike t OCT mplionc (ster (2) Tlie keto groups m (2) are converted 
in CH^ groups as follows —bodiurn amalgam converts this cstei 
into dloxyc imphoric ester (3) which with hydriodic acid and 
pliosphorus yields r-dihydrocam phone icid At 121;“ C this com- 
pound eombims with hydrobroniic acid to form /y-bromeani phone 
aeid winch on reduction with zinc and acetic acid yields y-camphonc 
acid (4) — 

KO.t CH QCHj), CH CO^R R(),C QH C(CH3) ( {CH3) CO.R 

CO — CO CO CO 

(1) (2) 


was an oa/ 3 -tnniethylcarballyhc acid a conclusion which was 
conhrmed by Its synthi sis by W II Perkin junr and J 1 Ihorpe 
{Jour Chem Soc 1897, 71, 1169) — Aceto-aeetie ester is con- 
densed with a-bromisobutync ester the resulting hydroxytrimethyl 
glutarate (1) converted into the chlor- and then into the corre- 
sponding cyan-trimethyl glutarate (2), which on hydrolysis with 
hydrochloric acid yields camphoromc acid (3) and some trimethyl 
glutacomc acid — 

i^CBr CO 3 R+CH 3 COCH 2 CO 3 R (CH,)3C(C0;R) C(0H)(CH3) CH, CO^R 

(I) 

I' 

i 3 C(CO„H) C(C0^H)(CH3) CH, CO 2 H ^ (CH3)2C(C02K) C(CV)(CH 3 ) CH, CO,K 
(3) ( 2 ) 

C,oH]«0 13 tnmethyl - (2 7 7 )‘hic\cln -{j 2 2)-hepta- 
none-3 It occurs in d- anti /-forms, tht former m oil of lennel 
and the latter in oil of thuja It may be obtained from these 
oils by treating the fraction boiling between 190-195*^ ( with 
nitric acid and distilling the product m a current of steam The 
fcnchonts arc pleasant smelling oils which bod at 192-193’’ C 
ami on solidifie ition melt at 15-6° C Ih(y tlo not combine with 
sodium bisulphite Ihcy dissolve unchanged in cold conct ntrated 
hydrochloric and sulphuric acids and art very stable thus the 
monobromfenchone is only formed by heating the ketone vith 
bromint tt.. 100’ ^ under pressuie (H Czerny Ber 190x1 53, 
p 22S7) On ovKlation with potassium permanganate it yields 
acetic ind oxalic aeuls together with dimethvlmalonie acid By 
the ictioii of hot concentrated sulphuric acid it yields acetyl-ortho- 
xylenc, 


HOC CH e(CII,). C(CH,) COsH RO ( CH ClCHJ, C(CH,) CO,R 

Ui CH ^ lie (OH) eH(OH) 

( 4 ) ' ( 1 ) 

Ihis s( nes of leactions leads to a complt tc syntlicsis of camphor, 
suite A llxlUi {Complt i> nndus i 8 qO t -2 p 1,46) h is shown th xt 
camphoric aiiliydiidc (t ) on reduction yu Ids campholid (2) which 
b\ the letiuii ot jiotassinm cy unde and subsequent hydrolysis of 
till nitrile formed is converted into hoi 10c inqihonc acid (3) the 
cilciLim salt of whicli vields cimphor (f) on distill ition — 


A Ov 

(I) 


A lU. XH CO II XII, 


( ) 


(I) 


( 4 ) 


Thus camjihor and its oxidition products arc to be represented as 
CM (H- --(H (a) <H^ <H Ceril COHCOH 

I I C(Cii,). I 

( il e(( H,) - eO(/5), CH C(C1I,) (OJI, CH, C(CH,) COsH 

Cimphor C imphoru acid Cimphoronic md 


f cimjilioi yields thru classes of halogen substitnt on elcnvatives 
known resni ( lively a^ a fi ind tt compound the positions being 
shown in thi formul i aliove ilu^ a compounds result l>\ direct 
substitution the [3 and t denvntives b(ing foniiMl in in indutct 
mannei Cy iiic implior C N, is formed by passing cyanogen 

gis lino sodium CTUiplioi or by digesting sodium eixymcthylcnc 
canip'ioi witli hydroxylaminc hydrochloiuU (L Claistn hut 
i 8()4 28 1 p 3^1) 

7 r-( cimphor sulphtinic acid results from the action of fuming 
sulpl uric acid on camphor (F S Kipping sud ^\ J Pope, Jour 
Ch(v S( c 1S93 03, p S73) C-amphoroxime t loHj^p NOH was 
first pie pa rid by E Nagtli {Ber 18S3, t 6 p 497) 

/-C imjihor is formed by the action of nitric aeid on /-borneol 
(W ] Pope and A \V Harvey, Jnur Chtm Scr 1901 79 p 70) 
r C uiiphor melts at 178-179'' C (for its preparation see A Debierne 
Complt^ nndu^i 1899 128, p iiio, W A Noyes Amcr Chtm 
Jour 1903 27 p 130) 

Camphor u at id Four optically active and two inactive forms 
of this ae'd are known The most important is the dAorm which 
is produced by the oxidation of if-camphor with nitric aiiel It 
ciystallizes in phtis or piisms which milt at 187” C Potissium 
permanganate oxidizes it to ox ilic aciel and Balbiinos acul 
togetlier with small qn intitics ot ramphanic cimphoronic 
and trimethyl sueemic leids It yields two series of leid esters, 
the fl//o esters (t) formed by the partial saponification of the 
neutral cstei s and the orZ/m-estirs (2) formed by heating the 
anhydiide with alcohols or sodium alcoholatcs 


( H CH CO„H 
I GtH,), 

CH, C(CH,) COsR 
(I) 


(H, CH COjR 

I 

CH, C^CH,) CO,!! 
(2) 


CH3CO(4)CoH,(CH,),(i 2) 

(J E Marsh, Jour Chem Soc , 1899, 75 p 1058) When heated 
with phosphoius pentoxide to 11^-130® C it forms metacymene 
Sinci it does not yield any oxymethylenc compounds, it cannot 
eontam the groiqung — ( IK CO — m the molecule 

Hydroc Miuoxs, 01 THi* Ilrpfnf Series 

Mcnihtne CoH8(CHt)(( JI-), is me th\l-j -isopropyl 4 -ryr/(9he\ene-3 
It IS obtained by tlic action of anhxdrous zinc chloride or copper 
sulpfiatc on menthol (J W Bruhl Btr , 1892 23 p 14-) by 
boiling nieuthy] olilonilc with iniline (Cx Wagner Be> 1894 27, 
p 103d) by lieating menthyl chlonde with potassium phenolate 
(L Masson Da 1896 29 p 1.S43), and by the dry distillation of the 
methyl ester of menthol xanthatc (L Isehugaetf Ber 1899 32, 
P 331 ^) lil ^ colourless liquiel which boils at Id7-i68'’ C 
When et"ongly he ited with copper sulphate it yields cynune 
According to Ischugielf the xanthatc method alone gi\es a pure 
menthene oi tlie nhovc coiishUition the mentlune obt lined from 
the elehydr ition of mentliol being a n ^ /ohe xciit - 1 , and the one 
obtiincd by O W all u h { in i 1898, 3C/0 p 278) from / rncnthyl- 
amine being leu/ehextnt 2 

i ayvomaithi ih r,^H„(CH ){( 1I-) isprobablymeth}l-l-isopropy^- 
l-cu/idicxene-i U is pie pared by healing carvomenthyl bromide 
with (juinolim or by heating c irvomi ntliol with potassium bisul- 
])hatc to 2ex>® ( It IS a liquid which boils at 17S-17O® C 

Camphauc r-Hy((H{)jis i 7 7-trimethyl-6tc>a/o-(i 2 2)-heptane 
It IS jircpircd b\ thi actum of sodium anel alcohol on pincnc li>drio- 
diele, or by reducing the hydnodide with zinc in acetic acul solution 
It is a crydallmc solid which melts at 1 3 3° C and boils at lOo® C 

OlEFIM lERFl NES 

Myrcem, Ci„Hj^ v\as first isolated by h B Power and C Kleber 
from oil of bay (Schimmel A to Bulhtin April 1895, p 11), it 
is also found in oil of sassifras leaves It is obtaineel from bay 
oil bv shaking the oil with a 3 per cent solution of caustic soda, 
followed by frutionation in lacito Tt boils at 67-68'' C (20 mm ), 
and polymenzis when heated for some time When oxidized b} 
potassium permanganate it yielels succinic acid By the action of 
glacial acetie aiul in the piesenee of dilute sulphunc acid a lujiuei 
IS pioduced which on Indrolvsis yu Ids m\TCcnol an alcohol 

which is piobabh an isomer of Im elool (I* Barbier Conipta^ taidus 
iQo» 132 p 104S) The hydrocarbon IS probably to be considered 
as being (CHdC TH (t II )_ (( CH ) CH ( (Fnkhnr 7 ?u/ 
li fin of Bou^t -Bertrand fih Nov 1906 p c>2) Ocymene is an isomer 
w Inch can be extracted from the leaves of the basil Tnklaar {loc 
cit) represents it as (rH,) r CH CH^ CH ((CHJ CH CHo 
Anhydro-geraniol ^ylTj, the first olefine **teipene isedatcd was pre 
pared in 1891 by F W Si mmler it is fonred when geramol is 
lieatod with potassium bisulphate to 1 70® C 

Alcohois Aldehydes and Ketones 


/-Camphoric acid results on oxidizing /-borneol or matricana 
camphor It melts at 187’' C y-Camphonc acid is formed on 
mixing alcoholic solutions of eqinmolecular quantities of the d- 
aml /-acids or by oxidizing 1 camphor It melts at 202-203® C 
Camphoromc acid CyHi^Og From a study of its distillation 
products J Brcell {Her 1893, 26, p 3049) concluded that this acid 


iVCxtroncllol Ci„H,„OH orCH, C( C H ) (CH>) ( lI(CHj) (CH^)20H, 
or 2 6 dimethyl-octene-i-ol-8 occurs ih Re union geranium oil and 
w'as first prepared by F D Doelgt ( \nicr Chtm Jour 1889 
IT p 463) by reducing the corresponding aldehyelc (rf-citronellal) 
It IS \n odorous oil which boils at 117-118® ( (17 mm ) Oxida- 
tion by chromic acid mixture converts it into citronellal, whilst 
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a more drastic oxidation with potassium permanganate yields acetone 
and d-methyladipic acid 

CjoH„OHor(CH,)aC CH (CH„), CH(rH,) (CHJ^ OH. 
or 2 6 dimeth> l-octene-2-ol-8 occurs in tne essence of geranium 
and of rose It is a structural isomer of citronellol (P Barbier 
and L Bouveault Comptcs rendus, 1806 122 pp qap, 67^ , 

Bull Soc Chim 1900, n] 2^ p 4S9) and its inactive form 
hci , been nthesized from ethyl heptenont It is an oil of strong 
rose odour, which boils at 110° C (10 mm ) Chromic acid mixture 
ovidi/es it to rhodinal and rho<linic acid whilst by drastic oxida- 
tion it \ields acetone and ^-methyladipic acid 

b^ranio/, CipHj.OH or (CH^)/ TH ( (CKg) CH CHpII, 

2 6 dimethyl-octadiene-2 6-0I-8 is found in the oils of geranium 
citronelH neroli pctit-grain spike citronclla and in lurkish and 
German rose oil It is prepared from the oils by treating them 
with alcoholic potash and then fractionating in vacuo The geraniol 
fraction is then mixed with freshly dried calcium chloride and the 
mixture allowed to stand tn vacuo at a low temperature when the 
compound CiqHj^O ( aCL separates out This is washed with 
absolute ether and finally docomposefl by water when pure geraniol 
)S liberated (O Jacobsen inn 1871 i«;7 p 232 J Bertram and 
E Gildcmeister Jour prak Chem 1897 (2) p :;o7) It may 
ilso be prepared by reducing the corresponding aldehyde (citral) 
with sodium amalgam It is a colourless, pleasant smcllmg oil 
'.vhich boils at 230® ( Oxi lation converts it into citral and geranic 
acid (CH,)^C CH (CH^,)^, C(CH,) CH CO2H Bv shaking it 
with 5 per cent sulphuric acid it yields terpin hydrate and when 
heated with concentrated alcoholic potash to i ( it is con- 
verted into dimethylheptenol (P Birbier ( nmpUs rendus 1899, 128 
p 1 10) Geraniol may be converted into hn ilool by distilling a 
faintly alkaline solution of acid geraiiyl phthalatc with steam 

Nerol CioHj-OH was obtained in 1902 from ncroh oil by A Hesse 
and O Zeitschel {Jour prak Chtm 1902 (2) 66 p 481) it also 
IS found m petit gram oil It boiN it 226-227" C (733 mrn ) and 
has a distinctive rose otlour (t is inactive and is to be regarded 
as a stereo isomer of genniol It docs not form a compound with 
calcium chloride It combmej with four atoms of bromine to form 
a charaetenstic tetrabromide It is formed (along with other 
products) by the action of acetic acid on linalool (O Zdtschel, 
Ber 1 906 39 p 1780) and ilso by the reduction of citral-^ 
LinrtW C,oH, 70 H or(CH,)2^ CH (CHo)^ ( (C Hj)(OH) CH CHj 
IS 2 6-dimethyloctadiene 2 7-0I-6 d Linalool was first found m 
conander oil and I linalool in oil of limlot It is also found in 
oil of liergamot, petit-gram lavender neroli spike sassafras leaves 
and lemon cither in the free condition or as esters It is a pleasant- 
smelling liquid which boils at 197-199° C (acrordmg to its source) 

I he inactive variety can be prepared from geraniol this alcohol on 
treatment with hydrochlonc icid yielding a mi ture of chlorides 
which when digested with alcoholic potash are transformed into 
«-linalool (F fiemann and F W Scmmler Ber 1898 31 p 832) 
It IS oxidized by chromic acid to citral When shaken for some time 
with dilute sulphunc acid it yields tcrj^in hydrate 

C itronellal ( j^H^O is the ildehyde of citroneliol It is a con- 
stituent of many essential oils and was hrst discovered in citronella 
Oil by F T) Dodge {imer Chem Jour 1889 ii p 4<;6) , it is 
also loun<l in eucalyptus oil and in lemon grass oil It is a dextro- 
rotatory liquul which boils at 203-204" C It is readily nductd 
by sodium amalgam to citroneliol and oxidized by ammoniacal 
silver oxide to citronollic acid Potassium jxjrmanganatc oxidizes 
it to acetone and ^S-methyladipic and It forms a dimethyl 
acetal C^,jH,5(OCII,)^ which on oxidation with potassium perman- 
ganate yields a dioxydihydro-citronellaldimethyl acetal, 

CH3 C(CH 20 H)(OH) (CH,), CH(CH3) CHg CHO, 

which must possess the above composition since on further oxida- 
tion by chromic acid it yields a keto-aldehyde of the constitution 
(. 4 jCO(CHj), CH(CH3) CHg ClIO (C D Hames and O Schau 
vecker, 1901, 34 p 2981), this reaction leads to the formu 
lation of citronellal as a dimethyl 2 6-octene i-al-8 Citronella! is 
readily converted into an isomeric cyclic alcohol tsopulec^ol (A8(9)- 
lerpenol 3) bv acids or acetic anhydride (F Ticmann Ber 1896 29 
p 913) It combines with sodium bisulphite giving a normal 
bisulphite and also a mono- and dihydrosulphonic acid 

Gerantal (citral) is the aldehyde corresponding to 

geraniol It occurs m the oils of lemon orange lemon-grass 
citronella bay, verbena and in various eucalyptus oils It may 
be obtained from the oils by means of its bisulphite compound 
piovided the operation is earned out at low temperature, other 
' jse loss occurs owing to the formation of sulphonic acids Syn- 
thetically it may be produced the oxidation of geraniol with 
chromic aeid mixture, or bv distilling a mixture of calcium formate 
and calcium geramate Its aldehydic nature is shown by the facts 
tliat it forms an alcohol on reduction and that on oxidation it 
yields an acid (geranic acid) of the same carbon content Ihe 
p<>sition of the ethylene hnkages in the molecule is proved by the 
formation of addition compounds, by its products of oxidation 
(acetone, laevuhnic acid) and by the fact that on warming with 
potassium carbonate solution it juelds methyl heptenone and 
acetaldehyde (F Tiemann Ber , 1899 32, p 107) On fusion 


with potassium bisulphate it forms para-cymene It combines with 
/ 3 -naphthylarnine and pyrunc acid m alcoholic solution, to form 
the characteristic citryI-/8-naphthocinchonic acid, CggHggNOg iHgO, 
which IS useful for identifying citral The crude citral ob- 
tained from essential oils is a mixture of two ethylene stereo- 
isomers which are designated as citral-a and citral-6 (F Tiemann 
and M Kerschbaum Ber 1900 33 , P 877) Citral-a bods at 

1 10-112® C (12 mm ) and citril-6 at 102-104® C The stnictural 
identity of the two forms has been confirmed by C Harncs {Ber , 
1907, 40, p 2823), who has shown that their ozonides (prepared 
from the citrals by the action of ozone on their solution in cailxin 
tetrachloride) are quantitatively decomposed in both cases into 
acetone laevuhnic aldehyde and glyoxal Lemon-grass oil contains 
73 per cent of citral-a and 8 per cent of citral-fc Citral combines 
with sodium bisulphite to form a normal bisulphite compound a 
stable dihydrosulphonate, an unstable dihydrosulphonate and a 
hydromonosulphon ite (F Tiemann Revue gin de chtm pure et 
ahpi , I, 16 p it;o) Citral condenses readily with acetone m the 
presence of alkahs to form pscudo-ionone (sec lonone below) 

Ihe compounds of the citral senes aie readily converted into 
cyclic isomcVs by acids the ring closing between the first and sixth 
carbon atoms in the chain Iwo series of such compounds exist, 
namely the a and ^ series, differing from each other in the position 
of the doulile linkage in the molecule The constitution of the 
a-senes is determined by the fict that on oxidation they yield 
isogeronic acid, which can be further oxidized to / 3 ^-dimethyladipic 
acid the jS-seriLs in the same way yielding geromc acid md 
oa-dimethyladipic acid I he cyclocitrvAS themselves cannot be 
obtained direct from citral by the action of acids since under 
these conditions paia-cymcnc results but they arc prepared by 
boiling citrylidcnccyanacetic estti with dilute sulphuric acid and 
snbsc<|uent hydrolysis of the cyclic ester with caustic potash 
(F Tiemann Btr 1900 33 p 37 lO) or citral may be condensed 
with primary amines to the com spondmg aldchydcimino com- 
pounds which are then isomenzed by concentrated acids the 
amine group being hydrolysed at the same time (Germ in Patent, 

123747 (1901)) 

lononc C^jHgoO By ccnclt using citral with acetone F Tiemann 
{Ber 1893, 26 p 2691) obtained pscudo-ionone (i) an oil of 
boiling-point 14 3-143® ( (12 mm ) which on boiling with sulphuric 

acid IS converted into a mixture of the isomeric a and / 3 -ionones 
(2 md 3) 

(1) (CH,)t CH (CHjIo C^CU^) CH CII CII CO CHg 


(2) 


C(CH,)2 

n.c/ , CH CH CH CO CH3 

H.cl^C CH, 



CH 


CHj 


a-lbnont IS an oil which boils at 127-128® C (12 mm ) ind possesses 
a characteristic violet odour Ihe / 9 -compound boils at 128-129® C 
(10 mm ) and possesses a similar odour Ihty are largely u>*d m 
perfumery An isomer of lonone is irone, the odoriferous principle 
of the ins root It boils at 144° C (16 mm ) When heated with 
liydnodic acid and phosphorus it yields the hydrocarbon irene, 
CiyH^ (F Tiemann, he at ) 


Sesquiterpenes 

Cad mem is found in the oils of cade (from the w^ood of 

Jumptrns axytldru'i) cubeb patchouli galbanum cedar- wood and 
jumper It may be obtained by fractionating oil of cade con- 
verting the crude hydrocarbon into its dihydiochloride and decom- 
posing tlub b\ boiling with aniline It is an oil which boils at 
274-273® C and decomposes on exposure Caryophyllene is found 
in oil of cloves and in oil of copaiba balsam \ anous other sesqui- 
brpencs have been described eg zingibcrene (from essence of 
ginger) cedrenc (fiom oil of cedar wood) santalene (from oil of 
sandal-wood), humulen© and clovene 

Of the sesquiterpene alcohols pure santalol, CJ5H26O, has been 
obtained from essence of sandal-wood by conversion into the acid 
phthahe esters and saponification of these by potash (Schimmcl Co , 
Bulletin, Apnl 1899, p 41) A mixture of two alcohols is thus ob 
tamed one boiling at 165-167® C (13 mm ) and the other at I73®C 
They are distinguished by their different optical activities, one 
being practically inactive the other strongly laevo rotatory (see also 
M Guerbet, Comptes rendus, iqoo 130, p 417, Bull Soc Chim , 
iQoo (3), 23 p 540) Caryophyllene alcohol is obtained from oil 
of cloves , by elimination of water it yields clovene C]b 1124, a 
liquid which boils at 261-263® C 

Many di- and In-terpenes have been described, but as yet are 
not thoroughly characterized 

References — Gildemeister and Hoffman, The Volatile Oils (Mil- 
waukee, 1900) , R Meldola, The Chemical Svnthesis of Vital Pro- 
ducts (Ixjndon, 1904) , F W Semmler Die aetheri^chen Oele (Leipzig, 
1906) , G Cohn, Die Reichsto-Qe (Brunswack, 1904) , J M Klimont, 
Die synthetischen und isohrten Aromatic a (Leipzig, 1899) , and 
F Heusler, Die Terpene (Brunswick, 1896) For camphor see 
A Lapworth Bnt Assoc Rep for 1900 and O Aschan, Die Kon^ 
siitution des Kamphers {"Brnnsv^icV 1903) (E G P 
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TERRACE (Fr terrace, ierrasse, from It terraccta, 

terrazza, I at terra, earth), a raised platform of earth , in 
geology the term is used of level horizontal ndges on the side 
of a slope, formed by volcanic action, or more usually by the 
action of water , they are thus frequent along the shores of 
lakes or by rivers , on the sea-shore they are generally known 
as raised beaches The term is used in architecture of an 
artificial platform m front of a building, which is utilized as a 
promenade , sometimes, when the building is erected on an 
elevation, there may be a senes of terraces rising one above the 
other, with flights of steps leading from one to the other, as m 
the Villa D’Este at Tivoli, or there may be a single terrate 
raised high above the ground and supported on arches, as the 
terrace to the Adelphi buildings m the Strand, or the river 
front at Somerset House, or in Prance at the castles at Amboise 
and St Germain-en-laye, or again a low terrace like that in 
front of the Houses of Parliament at Westminster overlooking 
the Thames, which is 670 ft long and 35 ft wide 1 he terraces 
of the gardens at Isola Bella on the Lago Maggiore are known 
as hanging gardens {Hortus pensths), and were similar to those 
which were built by the Assyrian king at Babylon Though 
properly applied to a row of buildings on a raised level, the word 
IS often used of any row of houses 
TERRACINA (Lat Tarractna, Volsc Amur), a town and 
episcopal sec of the province of Rome, Italy, 76 m S E of Rome 
by rail (56 by the Via Appia), 40 ft above sea-level Pop (1901) 
7597 (town), 10,995 (commune) Its position, at the pomt 
where the Volscian llills re^eh the coast, leaving no space for 
passage between them and the sea, commanding the Pomptine 
Marshes (url/s prona tn palude^, as Livy Ccdls it) and possessing a 
small harbour, was one of great strategic importance , and it 
thus appears very early in Roman history It appears in 509 b c 
as under Roman supremac) , but is not included in the list of the 
Latin league of 499 b c In 406 it was stormed b> the Romans, 
lost in 402, recovered in 400, unsuccessfully attacked by the 
Volscians in 397, and finally secured by the establishment of a 
colony of Roman citizens in 329 B c As such it frequently 
appears in history The construction of the Via Appia in 
312 B c added to its importance the road at first crossed the 
hill at the back of the promontory by a steep ascent and descent 
An attempt was made in 184 B c to get round it by an embank- 
ment thrown out into the sea but it was probably not until 
earh in the imperial peiiod that a cutting in the rocks at the 
foot of the promontory (Pis(o Montano) finally solved the 
problem ihe depth of the cuttmg is indicated by marks on 
the vertical wall at intervals of 10 Roman ft — figures enclosed 
in large swallow-tail tablets — the lowest mark, 3 or 4 ft above 
the present road, is CXX Not far of! arc mmeral springs by 
the coast {Neptumae aquae), known to the Romans and still 
in use — except one containing arsenic which was blocked up 
both by the ancients and again in 1839 as a precaution The 
two roads met some few miles E of Tarracma, and the Via 
Appia then traversed the pass of Lautulae, between the 
mountains and the Lake of Fondi, where the Samnites defeated 
the Romans with loss in 315 3 c This pass, the frontier be- 
tween the Papal States and the kmgdom of Naples, was also 
fortified in modem clays It was probably in consequence of 
the cutting just mentioned that some of the more important 
buildings of the imperial period were erected in the low ground 
by the shore, and near the small harbour The construction 
of the coast road, the Via Severiana, from Ostia to larracina, 
added to the importance of the place , and the beauty of the 
promontory with its luxuriant flora and attractive view had 
made it frequented by the Romans as early as 200 b c Galba 
and Domitian possessed country houses here It appears in 
the history of the Gothic wars, and Theodonc is said to have 
had a palace here It was sacked in 409 and 595 Tn 872 
John VIII brought it under the domination of the Holy See 
The picturesque modem town occupies the site of the old , 
the present piazza is the ancient Forum, and its pavement of 
slabs of travertine with the inscription “ A Aemilius A F 
in letters once filled in with bronze, is well preserved It is 


supported by massive arched substructures, which extend under 
the surrounding houses 1 he cathedral of bS Pietro e Cesareo, 
frontmg upon it, is ensconced m a temple of Rome and Augustus, 
part of the side wall of which, with engaged columns, is still 
visible 1 he vestibule, in the Cosmatesque style, is supported 
by ten ancient columns resting upon recumbent lions, with a 
mosaic frieze upon them The brick campanile has small 
columns with little pointed arches The interior has a fine 
Cosmatesque pulpit supported by ancient columns resting on 
lions, a Paschctl candlestick of 1245, and a good pavement of 
the same period with beasts and dragons The sacristy contains 
a carved wooden nuptial chest of the loth or nth century 
There are also remams of the town wall in the “ polvgonal ” 
style, and above the town arc several massive platforms for 
supporting buildmgs, m a more archaistic form of this style , 
these may well belong to the Roman period, and the latter even 
to the empire The summit of the promontory (748 ft ) is 
reachwJ by the old line of the Via Appia, which is flanked by 
tombs and by remains of an ancient defensive wall with circular 
towers (currently attributed to Theodonc, but probably a 
good deal earlier in date) The summit is occupied by a massive 
terrace, supported by arcades of fine opus tncerium (traditionall) , 
but wrongly, called the palace of I heodonc) on all sides except 
the E , and commanding a magnificent view seaward over the 
coast and over the Pomptine Marshes On the terrace, as was 
ascertamed m 1894, stood a Corinthian temple of the early 
imperial period, no by 65 it , the cella was decorated ir- 
tcmally with engaged half-columns, and contamed the pedesta* 
for the statue of the deity, according to some authorities Venus, 
but more probably Jupiter Anxur worshipped as a child — a 
theory confinned by the discovery of many cunous leaden to} s, 
like those made for dolls* houses at the present day, in the 
famssae on the E of the temple Of the lower town by the 
harbour, which had buildings of some importance of the imperial 
period (amphitheatre, baths, &c ), little is now visible, and its 
site 15 mainly occupied by a new quarter built by Pope Pius VI , 
who restored the Via Appia through the Pomptine Marshes 
(lose by it in the S W is a group of huts mhabited m winter by 
labourers from the Abruzzi, as is the case m many other parts 
of the Campagna Of the ancient harbour constructed by 
Antoninus Pius (M R de la Blanchi're m hUlan^es de Vdcou 
frangaise de Rome, 1 322 , 1881) insignificant remains exist, 
and it is largely silted up Close to it is the small modem 
port Near the amphitheatre was found in 1838 tne famous 
statue of Sophocles now in the Lateran museum The commune 
of Terracina includes a considerable extension of territory 
towards the N W with much undergrowth (macchta) valuable 
for charcoal burning, and a considerable extent of pasture and 
arable land The ancient aqueduct, bringing w^ater some 33 m 
from the slopes of the Volscian Hills, has been repaired and is in 
use Three miles to the N W , at the foot of the Monte Lcano, 
was the shrme of the nymph Fcronia, where the canal following 
the Via Appia through the marshes ended Along these 3 m 
of the Via Appia are numerous ancient tombs, and the fertile 
valley to the N E was thickly populated m Roman day s 
See M R de la Blanchdre, Terrpctne (Pans 1884) (1 As ) 

TERRACOTTA. Greek — The use of clay amongst the Greeks 
was very varied and extensive, but we are here only concerned 
with one aspect of it, that in which the clay was baked without 
any glaze, whether employed for utilitarian or ornamental 
purposes The Greek term for this is yrj 61m], “ baked 
earth ” , the word TnjXos when applied to worked clay signifies 
“ sun-dned ** only Among the mamfold purposes to which 
terracotta was put by the Greeks may be mentioned parts ot 
public and pnvate buildings, such as bricks, roof tiles, dram 
and flue tiles, and architectural ornaments , tombs and coffins 
statues and statuettes, for votive or sepulchral purposes or foi 
the decoration of houses , imitations of metal vases and 
jewelry , and such everyday objects as spindle whorls, theatre 
tickets, lamps, braziers and domestic utensils It also supplied 
the potter with moulds and the sculptor with models of works 
of art, especially in bronze 
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Use tn Archtteciurc — In architecture terracotta was ex- 
tensively employed for roof tiles and other decorative details, 
as has been shown by many recent discoveries, especially^ at 
Olympia In the Hcraion we have the oldest example of a 
terracotta roof A 6th-century temple at fhermon in Acarnama 
IS also constructed of wood and terracotta, with painted terra- 
cotta slabs in woexltn frames for metopes Ihe generic term 
for a roof tile was kc/ou/xos, and these are classified as flat 
squire tiles (fTTeyaa-rype^ or (rtok^ji md semi-evlindrical 
covering tiles (KaAvTTT^pcs) Other varieties of ornamental 
tiles used in buildings are (i) the covering slabs along the 
raking cornice (ycto-ov) of the pediment, (2) the Kupdriov or 
cornice above the y^croe , (3) the cornice along the sides with 
lions’ head spouts to c iny oT rain-water , (4) the aKpaiTypia 
or antefixal ornaments surmounting the side -tiles These 
latter varieties were usually enriched with decoration in colour, 
the KvfiaTiov bting painted with elaborate pitterns of lotos- 
and-honev suckle or Greek key-pittem in red, blue bro ' a and 
yellow, curvilinear pattenis being restneted to cinved, n^ti- 
linear to flat surfaces Ihe antefixal ornaments wert usually 
modelled in the form of an anthtmion or palmette, but were 
sometimes adorned with reliefs or snilntured groups, as in the 
eis( of the temple of Zeus at Olvmpia, whuh his figures of 
Victory along the t orniee The British Museum has an interest- 
ing series of 6th-ctntuiv date from Capua, with gorgons’ heads, 
female busts, ind other subjects in relief, and others come from 
an early^ t;th-centur\ temple at Civ ita I avinia ]\lany coloured 
roof tiles have bein found at Olvmpia 

In Sicih and southern Italv a fashion prevailed of nailing 
slabs of terracotta over the surface of the stonework (a legacy 
from the epoch of wooden buildings which required protection 
from the weather) ihese were ornamented with lotos-and- 
honeysuckle and other patterns, sometimes in relief hut always 
riehlv coloured Thev occur at Olympia in the Treasurv of 
Gela, by a Sicilian architect, and also in a temple at Selinus 
The best example of this practice is the temple at Civita Lavmia 
already cited, the remains of which belong parth^ to the 6th, 
partly to the |th century n c 

Sculpture — The subject of Greek sculpture in terracotta 1$ a 
large one, and onh its brief outlines can be given here Of 
large or lifc-sizc statues c omparativeh few examples are known, 
and thev can only be said to be common in Cvprus, where 
marble was difticult to procure, they an also more ^requent 
in Itdv, as will be seen later But the use of clay for the 
reproduction of the human figure was one of the earliest in- 
stincts of the race, and mav be triced back as far as archaeo- 
logical records exist, to the davs of the Alinoan and Aegean 
siipnmaeicb lerracotta figures of a verv primitive character 
have been found in Crete, in Melos an<l at Olympia, and one 

senes of figures from Petsofa in Crete is remarkable for the very 
modem fashions of head-dress anti costumes Terracotta 
figures of more advanced stvle have also been found m Rhodes 
and other places dating irom the Mvccnaean period 

Greek traditions on the subject go back to one Butadcs of 
Sikyon, a potter who was credited with the mventioa of model- 
ling clay in relief, and the Samian sculptors Theodonis and 
Rhoikos, who lived about the end of the 7th century BC, 
were said to hav e been the first to use clay models for statues 
As they were supposed to have introduced hollow casting in 
bronze, it was obviously for this purpose that they employed 
clay Bat this matmil was later superseded by wax, and for 
marble statues was not used until Roman times 

The small terracotta figures used as ornaments or household 
gods, buried m tombs or dedicated m temples, trace their 
pedigree from the prehistoric examples already mentioned 
1 hey have been found m large numbers on nearly all the well- 
knewn sites of antiquity, the most fruitful being Tanagra in 
Boeotia, Myrina m Asia Minor, Rhodes, the Cyrenaica, Athens, 
Sicily, and some of the towns of southern Italy Thev are also 
found in Cvprus and Sardinia, where, as to some extent in 
Rhodes, they follow a peculiar development, under the domina- 
tion of Phoenician influence, and many of the earlier types 


have a markedly oriental character But in the Greek terra- 
cottas we may trace a steady development from the primitive 
types which correspond to the ^oam of primitive Greek re- 
ligion, and for the most part represent actual deities, down to 
the purelv genre figures ol lanagra and other Hellenistic pro- 
ducts of highly^-developed beauty For beauty and charm the 
palm has by general consent been given to the I antigra figures 
of the 4th and 3rd centuries b c which were known in antiquity 
as Kopai or “ maidens,’^ from the presence of seated or standing 
types of girls in various attitudes 1 he makers of these figures 
were known as Kopoirkdcrrai or KopoTrkda-oi , and are spoken of 
in literature, together with their wans, with some contempt 

Munufacturr — Tlit ]m:)ccshcs employe d in the maniificture of 
tcrncortas are hvc in nuinbei (i) the prtparation of the clay, 
(2) moulding , {3) retouching (4) biking , and (5) colouring and 
gilding Ihe last named though not esstntial, was almost univt rsal 
in some foim or anothtr ^ 

llu cli\ used for the statiRttes v iiies gicatlv indifTcrtnt localities 
and this is an important criterion for distinguishing the different 
sifts of manufattiirt It ranges m colout from a deep rtd (ns in 
the liritk like terracottas of N<inkratis) to a pede butt or drab as 
in ( vprus and the lirtd product is generally softti than that of 
the pamtid vises It was prtpirtd bv u isliing the local clay free 
from all granular snbst mccs and then knendmg it with the aid of 
water The modelling v\as done bv hind in the t ise of the eailier 
figures and small objuts such as toys and dolls which are solid , 
the eliv was woiktd up into i miss with the hngers the marks 
of v/hu h m iv-^ often be s( en Siibsetjucntlv the use of moulds 
became universal the hml touches being given to the figuie eithei 
with the lingers or with a gravang tool Tlit iincr •statuettes such 
as those of lanigra are mvai lably moulded uid the be Iter examples 
show ti Aces of very c ireful retouching Iht advaiitage of niouleling 
w IS Ih it the “walls” of the figmc could bf reduced to a very'’ 
rcgulir thickness obviating the (I mgei o^ shrinkage in the baking, 
it also rend reel th« m very light ind 7>ermitted gie vl leeiir m y tn 
detail A model (irpSTviro-) w is Iiist made ni terraeotta with 
moeielhng tools from whuh tlie mould (tvttos) w is taken ilso m 
terrieotta aiiel usually 111 two jiieees whieh veeic then b iked to a 
considerable nardne^ss From this mould the figure was made by 
smcArmg it with livers of cl ly until a sidficient thickness was 
re idled, leaving the figure hollow liic b ick wa made sepaiatcly, 
either irom i mould 01 bv hnnd aiul then fitted carcfuhy to the 
fremt the seam 01 join bnng run nj) vvitli soft eliy The bisc vs as 
usually’- left ojien md a vent link vvns left in the b ick vvhieh aided 
th^ clay to diy and to be re-find without (racking ind was ilso 
used sometimes for suspending the figure when finished The lu ads 
aim inns weie usually moulde d sejuritely ind attached 01 luted to 
the body v\ith soft clay Gieek moulds feir statiu ttis art sonu wli it 
rare buttlien are(xim])lcs known fiom Kertch Smyrna Ciigtnti 
and T itentum the British Museum his i series fnmi the list- 
named site (PI T fig 3) Most ol these ire for small liguies only 

Ihe shrinkage of the clay as it dned permitted tlu hgurr to do 
drawn easily- from tlie mould and the icproduction was then n ady 
for letouehing It is obvious Item i gl ince at any collection of 
terracottas that tlu re is i great similarity between the various 
examples of any one type, and that many aie virtually, it not 
actually rtphe is ol one anothei This of course was due to the 
fact that only a limited niimlici of moulds were used, cornsponding 
to the various types Tht minute differences between them, v/hich 
constitute the charming variety found amongst these tignies and 
pi event monotony cv’^cn where the type is constant, were obtained 
by the ]>roeess of retouching as well as by virymg the pose of the 
head or limbs, or liy differences of attributes and colourings 
Aetu il retouching by a skilled modeller is seldom found except 
111 the finer examples 

The process of baking required great care and attention, for if 
no allowance were m.ide for the evajioralion of moisture or if 
too great a degree of temperature wen reached the result was 
disastrous The ekiy was ensured against drying too rapidly by pre- 
limin iry exj^osure to air and sunshine while the temperature t m- 
jiloyed in firing was low, even lower than that used for painted 
vases 

The colouring of the o ikcd statuettes was fairly universal, tlu 
chief exceptions being some of the more arch iic examjiles and 
many of the Roman period The surface on which the colours 
was laid was formed by a white slqi or engobe of a creamy colour 
and consistency with which the whok front of the figure was 
coated This when dry became very fl iky and has often fallen off, 
carrying the colours with it though most statuettes retain at leisl 
traces of this treatment with slip It is very unlikely that this 
slip-roating was fired at all On the white slip-1 icing opaque 

^ Clev( r forgeries of Greek terracotta figures arc now being pro 
ducecl both in Iiance and Italy Admitted eojnes are also made 
in Berlin and Vienna but these are generally so inferior in artistic 
merit as not to deceive any one who knows the genuine article 
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colours were painted in tempera colours The colounnp; was usually 
conventional, and only aimed at impaiting i pleasing appearance 
to the figure It was necessarily applied after the firing, as many 
of the pigments used would have been altered or destroyed at 
the tiling temperatuie of the body Ihe tints wcr body-colours 
applied without shading and red blue yellow and black are those 
most coiniiioiily employed, the whiU slip serving for the nude parts 
and gencnlly niso for the ground-work Blue and red were especi 
ally favoured for di apery, as in many of the fanagra figures , the 
red ranging from scarlet to pink or rose purple Black wis only 
used for the eyes or details of fe itures , yellow (v trying to deep 
brown) for the hair and also for jewelry (rildiiig is rirc but was 
frecjuently employed 111 latei times for terracotta imitations of 
jewelry In the primitive terracottas anfl those of ( yprus or oilier 
centres which adhered to j)rimitiv( methods the decor ition is in 
stripes of matt black anti red paint ipplied in a conventional mannei 
to liuman figures and anim ils alikt True glazes or enamels an 
occasionally lountl is for instance in the later terracottas of Sicily 
where they ire employtd hotli for drapery and for flesh colours 
Greek terracotta statuettes have been discovered in tombs, on 
the sites ol sanctn tries, and in prnate houses Ihc tomb-finds 
arc scattered sll over the Mediterranean littoral, and tlic chief 
sites have already been noted, among tin sanctiiarns we may 
cite Olympn, the Acropolis at Athens, the temenos of Demete^r at 
Kmdos, the temples at Naukratis in the Egyptian Delta, many 
sites m Cyprus, and temples at Schniis m Sicily and Tarentum 
The purposes for which these statiiettes were used (a) for religious 
rites, (/;) m daily life, (r) in funenl ceremonies ha\< been the 
subject of mueli debate Since the same types and subjects are 
common to each of these classes of discoveries it is obvious that 
the terrmotlas cannot have been inteneltd for one purposf^ alone 
even if their primary sigiuiicance w is religions Numerous theorus 
have been idvaiiccel on this subject, some authorities having main- 
tained that their meaning was excHisively religious or mythologic il 
that they originally corresponded to the Egyiitian u’ihabti, and 
that these religious types were afterwanls adopted for ordinary 
human figures symbolizing the life of the deceased beyond the 
tomb The gradual change in popular taste from figures of elcities 
to figure^s of a geme type is uaquestionably a feature e^f the develop- 
ment of this branch of art, but that the development was aftected 
by religious ideas is mote open to doubt It is more jirobable that 
it followed the lines of iitistie evolution and that the continued 
use of teriuottas as votive or funeral offerings became more or 
less a convention In fact, the identity of the lyj^cs, under what- 
ever circumstances they are found, stuns to indicate that the 
signifies iiet was given lei them by the jmrchnstr, who would decide 
for hirnsf If whetliei he ofleicel them to some appropriate deity, 
deposit<<l them m tfu torib ol some relitivt, or kept th< m for use 
and decoiation in his own house 

Subjects and Types - Tim earliest beginnings of the statuettes 
projiei show is might be expected m primitive (rteek art, a very 
limited range of subjects As m other initeiials, so also m clay, 
the fern lie deity reigns supieme flic primitive Hellenic type of 
goddess idopts two loims, both derive el treiin an original in wood, 
the boaid-form <raws, and the column leirm kluv or ^ 6 avot both 
of which we iind also in sculpture The limbs art wanting, or are 
at best riuhriu iitarv, the figure tcimin iting below m a spreading 
base Beith types ire lounel in Rhodes, but on the mainland of 
Gicece the columnar type dicel out iltci the Mycenaean period, 
and only the boird-lype remained, this being sjiccially popular in 
Bocoti i, where both stanelmg and sitting figures occiii, iiaintcd 111 
the same style as the local vases Ihis t\pe was adhered tt) for 
the bodies ol figures even when the head was modelled in a more 
advanced style ol ait Ine eolumn-type is alsei well exemplified in 
Cyprus The stinelmg and seated godeiesses arc the two principal 
types in archaic Cieck art (PI II fig 4), and are widely distributee! 
and of universal popularity though the conception of the goddess 
may vaiy with the locality the types arc almost identical, anti the 
attributes are but slightlv varied A ee^rtain proportion of these 
deities are differentiated as nature-goddes es, cither as a nutlc 
goddess in a shrine or a seated figure with a child in her lap who 
may be described as the Earth-Mother Both types are of oriental 
origin Another common archaic type is the iuncral mask or bust, 
hollow at the back, which is found both in central Cireect anti 
Rhodes Being almost always feminine it seems probable that 
these arc not images of the deceased, but the Chthoman gotldcsses 
Demeter and Persephone, playing m the tombs the role of pro- 
tectress against evil influences Wc may also mention licrc the 
little figures of animals, women and children variously occupied, 
and jointed dolls {vevpbaTraaTo) which can only have scrveel the 
purpose ol children s toys In Athens, Melos and Rliodcs, many 
of tlicsc have been found in children's graves Ihe evidence of 
finds and other indications seems to show that these archaic tjqies 
were not affected by the rapiel development of Greek art in the 
5th century, but continued m vogue until the end of that penoel 
Certainly there are very few terracottas of developed stvle which 
can be assigned to an e<irlicr period than the 4th century, and 
many figures of archaic tyjie can be shown from the contents of 
the tombs in which they are found not to be earlier than the 


5th century B c The reason for this is probably hieratic Owing 
to their religious associations old conventional types continued in 
use, whereas painted vases and the majority of sculptures of a higher 
class were not affected by such considerations Therefore we arc 
not surprised when we come to the later terracottas of the fine 
period, or 4th century, to find the standing and seated feminine 
types still prominent But the change m style is also accompanied 
by a change in concejilion and m place of the goddess we now 
have the Greek lady — in place of the mythological the genre Ihe 
transformation was quite a simple one, and it needed little change 
to convert a nursing goddess into a mother with her little one, or a 
Peisephonc holding a flower into a girl of fanagra Ihe change 
m fact was aitistic rather than religious , an evolution rather than 
a revolution The figures were still placed in tombs and shrines 
though the old associations were less strongly felt 

In order to know what were the characttristics of the best Greek 
work in teriacotta we must turn our attention to its most typical pro- 
ducts, the Tanagra statuettes (PI II fig 4) Here we have an almost 
unlimited variety of feminine figures illustrating the d iil\ life of Greek 
women In most cases the arms are more or less concealed b> the 
mantle which is drawn closely across the figure, even covering the 
hands, but many hold a fan, a mirror, a wreath, or i tluatneal 
mask in one hand, while with the cthei they gather together the 
folds of their drapents Jhe long tunic or chiton and the mantle 
or htmaiton, which all without exception wear, formed the typical 
dress of the Greek matron and girl and to this was added for out- 
door v\ear a large shadv htit The seated types follow on the 
same lines but are not so common These figures range in date 
from about ^50 to 200 n e , and their inspiration is probably drawn 
rather from the j^amting than the seuljiture of the period Iht 
Urracottas of Eretna m Enlioea and of Myrina in Asia Minor 
sbind next m artistic merit, but arc of more markidly Hellenistic 
charietcr they are freer from ancient tradition, but tend to de- 
generate into exaggeration of pose a,nd conception Here the types 
of div iniiies so eonsjucuously absent at lanagra reappear in par- 
tieulir Lros or Cupid, the one deity who umvcrsally caught the 
jiopular taste in the Hellenistic age, and in the many representa- 
tions ol whom we see the prototypes of the Pompeian Amoretti , 
Aphrodite, Dionysos and Victory arc also popular themes At 
some tunes the lanagra types are repeated here as, with varying 
artistic success, in otlur parts of the Mediterranean httoral 

1 hough no other Greek site has produced terracottas of such 
artistic merit as the two just diseussetl, there arc others where the 
art enjoyed great popularity, either tor a comparatively brief 
period or through the vvhoh hislorv of Greek art Some of these 
eeiitics of manufacture have alre.idy received mention or at least 
allusion, but we maj biiefly call attention to a lew others From 
Sicily we possess 1 complt te senes, from archaic to later times, 
the earher being best represenled at Sehnus, where a great variel> 
ol richlv coloured figures iiavc been found, there are also many 
hnc heads oJ 5th century style, and later figures ol Aphrodite, 
l^ros and other duties imitating the later tyjjcs of Hellenistic art 
At Xaukratis in tlie Egyptian Delta the later terracottas art 
strongly influtnetd by Egyptian ideas, and figures like Bts and 
Horus art found m conjunction with orientalized Aphrodite types 
In tlic Cy re mica on the north coast of Africa the influence ol 
Tanagra is apparent, but the style is for the most part degenerate 
Ihe tciraeottas of Farcntuin stand ajiart liom tlie^sc of otlier sites 
being markctllv funenal in chiracter many represent Dionysos 
leclming at a banquet Elsevylure m Southern Italy the types 
correspond to those of Sicily and other Mediterranean sites 

lerraeotta v\ork in relief, ajiart from dennitely architectural 
examples, is almost limited to two small classes, both belonging to 
the beginning of the 5tl. century Ihese grouj^s, known respectivelv 
as Melian and Loenan ' reliefs, consist of small plaques, 
possibly intended to be inserted in the walls of temples or slirmes 
The subjects of the Loenan rebels, which mostly relate to the 
myth and cult of Persephone, seem to indicate that they at least 
were of a votive character They occur at Locri m Southern Italy, 
and similar cxanqilcs dedicated to Athena have been found on thi 
Acropohs at Athens Ihe Meliau reliefs exhibit a wider scope ui 
subjects, mainly mythological , the work is exceedingly dehcati 
and rehned in character Some lire simple plaques , others bav t 
the figures cut out without backgrouncl, or only the outer con 
tours They have been found on various Greek sites, tlie majority 
in Melos (Id I fig 2) 

There is a class of va es which comes rather under the heading o< 
terracotta than of pottery, from its technical character and geiKral 
appearance These are found at Canosa, Calv 1, Cumae and elscv\ heii. 
in southern Italy, and belong to the Hellenistic period (PI 11 fig s) 
They combine in a marked degree the ch iiaetcristics of the vase 
and the statuette, some being vases with moulded relufs or small 
figures in tlie round attached , others actual figures or colossal 
heads modelled m vase form, with the addition of mouth, handle 
and base They are often of gigantic si/e, and do not appear to 
have served any practical purpose , probably they were made 
specially for the tomb They art coiered with a white slip hke 
tne statuettes, and arc often richly colouied Some even have 
subjects painted m some permanent process like encaustic The 
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form usually adopted is that of a spherical vase with a fat handle 
on the top and three tall mouths 
Etruscan Terracotta Work — Some features of terracotta work are 
peculiar to the people of Etruna, who employed this material both 
lor finer works of art and for more utihtanan purposes Several 
ancient writers speak of their preference for clay and their skill m 
its use Pliny attributes its introduction to Corinthian refugees m 
the 7th century, and states that the art of modelhng in clay was 
brought to perfection in Italy, and especially in Etruna Cer- 
tainly for their statues the Etruscans appear to have preferred 
cla> to other matenals (except perhaps bronze), and also for use 
in architectun The Romans employ erl Etruscan artists to decorate 
their temples, and the statue of Jupiter on the Capitol was made 
by Volca of Veil about 500 b c , in clay painted \crmilion, as was 
also the chariot on the pediment of the temple For the decora- 
tion of temples terracotta remained in use even down to Roman 
times , these buildings lieing usually of wood covered with slabs 
of terracotta, like the early Greek buildings discussed in the pre- 
ceding section Remains of temples with terracotta decoration of 
this kind have been found at Cervetri (Caere), at Alatri, and at 
Civita Castellana (Faleru), as well as at Civita 1 ovinia ^1; supra) 
Other remains of terracotta decorations come from Conca (Satricum), 
Or\ieto, Pitigliino and Luni, whcie the pediment of the temple 
has the figures of Olympian deities, muses and the slaughter of 
Niobids, all executed in terracotta on a large scale The date of 
these sculptures is about 200 b c At Alatn and Faleni the decora- 
tion consists of a complete system of terracotta plating over the 
woodwork of the roofs and arclutraves, ornamented with patterns 
m rehef or painted and sui mounted with carved antefixal ornaments 
Some of the anUpxae from Ccrvttn are veiy effective examples of 
sculpture and exhibit in a marked degree the influence of Ionic 
Greek art, due to the Hellenic elements with wlucli the civilization 
of Caere and the Campanian cities was peimcaUd 

The form of monument which best exhibits the Etruscan fond- 
ness for terracotta as a material for sculpture is the sarcopliagus ol 
which some remarkable archaic examples exist, and a considerable i 
number of later date Among the lormer the most conspicuous 
example is the well-known Castellani sarcophagus in the Bntish 
Museum, dating from the end of the 6th century bc Ihe sides 
arc decorated with friezes of figures m rehef, and on the cover is a 
group of a man and a woman reclining, executed in the round 
life s’ze These figures are undoubtedly genuine native work, and 
m the obvious inabihty of the sculptor to achieve success in work- 
ing in the round they contrast strongly with the reliefs, which are 
truly Hellemc in style if not in suuject There are similar examples 
in the Louvre, and in the Museo Papa Giulio at Rome 

The later sarcophagi whicn belong to the 3rd century B c follow 
on the same hnes They mvanably consist of a rectangular body 
or coffer with sculptured rehefs on the front ard sides, and a flat 
cover on which reclines a figure representing the deceased person 
They were used for holding the ashes of the dead Usualfy they 
arc of small size, measuring not more than 18 by 12 by 12 m , 
but some are large enough for a body to lie in at full length The 
reliefs freely modelled in the style ot Ikter Etruscan art are often 
of a funerary character, representing the last farewell to the dead 
in the presence of Charon and other dcath-deities , others have 
mythological subjects, such as the combat of Etcokles and Poly- 
neikes the slaying of the dragon by Kadmos , or the partmg of 
Admei.os and Alkestis They are usually painted iti temper a on a 
white ground, the bnght colounng having a very vivid eflect 
By far the finest examples of this class are one from Cervetn, 
now in the Bntish Museum, and another very similar in the Archaco- 
E"i( il Museum at Florence, with which were found coins of alxiut 
1 50 B c The former (PI I lig i ) is shewn by its inscription to be 
the tomb of one Seianti Fhanuma, whose hfc-size effigy adorns its 
cover , a most reahstic example of Etruscan portrait-sculpture m 
perfect preservation, richly coloured, and adomtd with jewehy The 
dimensions of this sarcophagus arc 6 ft by 2 ft by i ft 4m, it 
has no reliefs on the front but a simple pattern of pilasters and 
quatrefoils Owing to its great size the figure of the lady was shaped 
in two halves, the joint being below the hips The Florence sarco 
pha^us represents a lady of the name of Larthia Seianti 

Roman Terracotta Work — The uses of clay among the Romans 
were much the sa ne as amongst the Greeks and Etruscans, m 
architecture and sculpture, as well as for other purposes , the main 
diffeiences were that m some cases its use was more extensive in 
Rome, in others le^s , and generally that the products of Roman 
\ orkshops are mfenor to those of earlier times But the technical 
ji’-ocesses are in the main those previously emj-iloyed The Romans 
fhvidid the manufacture 01 objects m clay mto two classes opus 
figuhnum for fine ware made from argilla or creta pgulans and opus 
doliare for tiles and common earthenware Of their use of tiles 
and bricks in architecture this is not the place to speak, except 
for the ornamental architectural details which come strictly under 
the heading of terracotta 

Ornamental Elcs followed much on the hnes of those ustd in 
Greece, whether roof tiles or antefixal ornaments, though the latter 
are both simpler and inferior in design Terracotta was largely 
used at Pompeii for this purpose, and also for gutters and well 


mouths A characteristic feature of Pompeian houses is the trough- 
like gutter which formed an ornamental cornice to the compluvium 
or open skylight of the atrtum and peristyle , these were adorned 
with spouts m the form of masks or animals’ heads, through which 
the ram-water fell from the gutters mto the itnpluvtum Some 
good examples of roof tiles and antefixal ornaments have also been 
found at Ostia 

Terracotta mural decoration was also laigcly employed by the 
Romans for the interior and exterior of their buildings, in the 
form of slabs ornamented with rehefs hung on the walls or round 
the cornices Cicero speaks of fixing the bas-rehefs {typos) cn 
the cornice of his httle atrium ” These slabs usually measure about 
18 by 9 to 12 m , and have nearly all been found in Rome, though 
isolated examples occur in other places There is a series of 
i6o in the British Museum (PI 11 fig o), whole or fragmentary — 

nearly all of which were collected at Rome by Charles Towneley 

and tliere is another large collection m the Louvre Others from 
the Baths of Caracalla are in various museums at Rome 

These rehefs were pressed in moulds, as is shown by the frequent 
repetition of certain subjects with at most only shght dlffe^^nces , 
moreover the relief is low, with sharp and definite outlines such as 
a mould would produce Ihey were sometimes retouched before 
baking, hence the variations Rehefs entirely modelled are mnth 
rarer, but some examples exist, of considerable artistic feeling and 
treedom Circular holes are left in the slabs for the plugs b> 
which they were attached in their places Ihc clay varies m 
quahty and apjiearance, and m tone ranges from a pale buff to a 
dark reddish-brown Traces of colouring are sometimes found , 
backgrounds of a light blue, and figures or more commonly details 
such as hair being jiamled red, yellow, purpk or white These 
colours arc painted in tempera, and their use is purely conventional 
The slabs aie usually ornamental, with cornices ol egg -pattern and 
palmcttes, or with an edging ot ooen-work 

The ligures arc mostly in low relief, j remped with large, flat 
surfaces between in the manner of contemporary Roman art, m 
some cases the whole groundwork is eomiiosed of jiatUrns of scroll- 
work or foliage, more or less coi ventionalizcd The compositions 
consist cither of narrow friezes with rows of Cupids or masks, or 
groups ot two or three figures resembling temple-metopes The 
style IS 111 general bold and vigorous, and being essentially archi- 
tectural it IS not devoid of dignity and beauty The known 
ex<implcs fall into two groups according to their treatment (a) Ihc 
naturahstic style, corresponding to the so-called Hellenistic ’ 
rehefs ol Augustan art , \b) the conventional, not to say archaistie 
corresponding to the classicist tendencies of another school ot 
Augustan artists represented by tin New Attic " lehefs Botli 
groups find close parallels m the metal-work and pottery of this 
period, to which date they may therefore be assignee! 

The subjects cover a very wde field Many are no doubt in- 
spir^ by well-known works of art others are closely related to 
the New Attic " types, including dancing and frenzied maenads 
or the seasons Others again, reflecting the spirit of the time, 
reproduiL Egyptian landscapes Scenes from the circus or irtna, 
or quasi-historical subjects, such as triumphs over barbarian^, 
again illustrate fav^ounte themes of Roman Inijitnal art Ol 
mythological subjects, the most popular are Dionysiac scenes, 
Satyrs gathering and pressmg grapes, and Victory slaying a bull , 
while heroic legends are also represented Of a more conventional 
type arc figures of Cupids carrying wreaths, priestesses sacrificing, 
or single figures surrounded by elaborate scrolls 

Roman Sculpture in Terracotta — Frequent allusions m classical 
writers indicate that the ancient statues of the Romans were 
mostly of terracotta, and Pliny notes that even m his day statuettes 
of clay were still preferred for temples There aie also references 
to stgna pctiha placed on pediments of buildings such as the Capi- 
tolinc temple As noted in the previous section, during the greater 
part of ihe Republic, Rome was indebted for these to Etruscan 
artists, but the style of the figures was probably more Grec k than 
Etruscan In 493 b c Gorgasus and Damophilus of Himcra m 
Sicily ornamented with terracotta reliefs and figures the temple of 
Ceres (now Santa Maria in Cosmcdin) Tov^ards the end of the 
Republic modellers m clay are mentioned, such as Possis, who 
mutated grapes and other fruit, and the sculptor Arcesilaus But 
their work m this material appears to have been confined to models 
for sculpture or metal work, and the invasion of the masterpieces 
of Greek art and the general adoption of marble by sculptors led 
to the neglect of terracotta as a medium of the glyptic arts Few 
statues of any size m this material now exist, but tlurc is an interest- 
ing senes in the British Museum, found in a well near Porta I atina 
at Rome in 1767, restored by Nolkkens, and acquired by ( liarles 
Towneley Some terracotta figures of considerable size were lound 
at Pompeii, having formed the cult-statues of a tcmjilc others 
were employed for adorning garaens, like the senes trom Rome 
just mentioned Terracotta figurts were also employed as archi- 
tectural membcis of the caryatid type All these belong to the 
Augustan and succeeding period, or at least arc not later than the 
reign of Nero 

Terracotta statuettes similar in style to those of Greece are also 
found in houses and tombs of the Roman jieriod or as votive 



TERRACOTTA 657 


offerings on sacred sites They were known to the Romans as bigtlla^ 
and were used as presents, or placed in the lararia or domestic 
shnnes Some 200 were found in the poorer quarters ol Pompeii 
implying that they took the place of the marble and bronze figures 
which the wealthier inhabitants alone could alford At the festival 
of Sigillana, part of the December Saturnalia, terracotta figures 
and masks were in great demand Originally thest were votive 
offerings to Saturn, but later the custom degenerated into that of 
giving them as presents to friends or children, a practice indulged 
m by the Emperors Hadnan and Caracalla 

Ihe makers of these figures were known as sigtllam or figult 
sigillatore^y and they lived m the Via Sigillana Their social 
position appears to have been very low , but it must be remem- 
bered that they were chiefly patronized by the poorer classes , pro- 
bably many of them were slaves Ihe technical processes which 
they emploved ^\ere practically tliosc oi the Greek craftsmtn 
Large figures were made from models {pt opla^fnata) ina built up 
on a wooden frame-work known as crux or siipcs but the smaller 
ones were made from moulds The range of subjects is much the 
same as in the later Greek terracottas \t Pompeii genre hgures 
predominaU, such as gladiators, athletes and slaves, and in general 
there is a preterence lor portraits and grotesijues On the whole 
these late works have little artistic merit Votive figurts have 
been found at Praciicstf on the site of the temple of rortune, and 
also at Nemi and Gabu 

Ihis industiy also extended from Rome to the provinces, and 
terracotta statuettes of local make have been found even in Britain, 
as at Richborough, Colchcsttr and London In Gaul in particular, 
and in the Rhine district, there wert very extensive manufactures 
of terracottas after the conquest of Julius Caesar in 58 u e They 
were mack by local craftsmen for the Roman colonists, who intro- 
duced their own types of design The principal centre of rn<inu- 
faeturc was the district of the \llicr in Central France Potteries 
hav( been found at Moulin s as well as in other parts of France, in 
Btlgium and Alsace, and along the Rhin( Ihe hgutes found in 
the Allier district arc made of a peculiar white clay, the technique 
resembling that of Rom«\n work, but the modelling is heavy and 
often barbaric Numerous moulds hav( ilso come to light which 
show that the figures were made in tvso piect s on the exterior of 
these moulds the potters names have frequentlv been scratched 
(to indicate ownership) Names appt ir ein the figures as well as 
on the moulds and many of these arc of Gaulish origin The com- 
monest names are those of Pistillus of Autun, Rextugenus, a putter 
of north-west France, and Vmdex of Cologne The subjects in- 
clude divinities, genre figures, and anirnaxs among the former the 
prc-emmtnt type is that of a Nature-C oddess, ch iractcrizcd either 
IS Venus Gcnctrix oi as a Motlici with a Child {KovpoTpo<pos) 
Both m subject and in artistic character the si statuettes appear 
to have been largely influenced by the Gracco-Lg^plian art of 
Alexandria during the Hellenistic period I hey apjicar to have 
been used for domestic and funerary purposes ami as votive 
offerings 

After the downiall of the Roman Empire m the west, the aitistic 
use of terracotta was aUindoncd for many centuries though, here 
and there, both m Italy and in the distiicts that had been once 
Roman provinces, decorated terracotta work was earned on sporadi- 
e lily both in parts of France and of Germany The true renaissance 
of its use came during the 14th and isth centuries when it was 
adajitcd once more to architectural service m the Gothic buildings 
of northern Italy and of (xtrmany In C^eimany the mark of 
Brandenburg is especially rich in buildings eniiched with modelled 
terracotta 1 he church ot St Catherine m tlie town of Brandenburg 
IS decorated 111 the most lavish wiy with delieitt tracery ancl 
elaborate string courses ind cornices enriched vMth lohage all 
modelled m clay , the t<iwn-hall of Brandenburg is another instance 
of the same use of terracotta At rangermundc, the church ol 
St Stephen and other buildings of the beginning of the r 5th century 
are wonderful examples of this method of ileeoration , the nortli 
door of St Stephen s especially being a masterpiece of rich and 
elfcctive moulding In northern Italy this u t of terracotta was 
earrud to an equally high pitch of perfection Ihe western fayade 
of the cathedral of Crema, the communal buildings of Piacenza, 
and S Maria dcllc Grazic in Milan are all striking examples of the 
extreme splendour of cllect that can bv obtained by terracotta 
work The Certosa near Pavia is a gorgeous specimen of tlic early 
work of the i6th century the two cloisters are especially magnifi- 
cent Pavia itself IS veiy rich m terracotta decoration, especially 
the ducal palace and tlie churches of S Francesco and S Maiia del 
Carmine Some delicate work exists among the medieval build- 
ings of Rome, dating from the 14th and i6th centuries as, for 
example, the rich cornices of the south aisle of S Maria in Ara 
Coeli, c 1300, the front of S Cosimato in Trastevere, built i 1490 , 
ind a once very magnificent house, near the Via di Fordinone, 
which da^es from the 14th century 

With the revival of terracotta as an adjunct to medieval archi- 
tecture we find the sculptors of the Itahan renaissance turning to 
this material, as a medium for the production of reliefs, busts, 
and even groups of many life-sized figures — again following the 
practice of classic times Much of the Florentine terracotta 


sculpture of the i^th century is amon^ the most beautiful plastic 
work the world has ever seen, especially that by Jacopo della 
Quercia, Donatello, and the sculptors of the next generation ' For 
hfe, siiirit, and realistic truth, combined with sculpturesque breadth, 
these pieces are masterineces of invention and manipulation Tht 
portrait busts are perfect models of iconic sculpture In some 
respects the use of burnt clay for sculpture has great advan- 
tages over that of marble the soft clay is easily and rapidly 
moulded into form while thi sculptor s thought is fresh in his mmd, 
and thus works in terracotta ofUn possess a spirit and vigour 
which can hardly be leprodiiced in laboriously finished marble 
In the lOth century a more realistic style was introduced, and this 
was heightened by the custom of painting the figures m oil colouis 
Many very clever groups of this kind were produced by Ambrogio 
Foppa (Caradosso) for S Satiro at Milen and by Guido M zzoni 
and Begareili (1479-1505) for churches m Modma These terra- 
cotta sculpture j are unpleasing in colour and far too pictonal in 
style, but those of Begareili were enthusiastically admired by 
Michelangelo Ihe introduction of enamelled reliefs m terracotta 
which is so closely associated with the Florentine sculptor Luca 
della Robbia and his dLseendants, is specially treated in the article 
Della Rohbia {q v ) 

From these two centres the development of arehitcctural tcria- 
eotta gradually spread over western Europe Ihe tierman sehoo 
mfluenee d the work done m the Low Countries and finally in Lngl ind, 
wliere it also met the direet influence of the Italian school due to 
the invasion ol England by Italian artists such as lomgiano aivi 
oth< rs who were invited to E ngland during the reigns of Henry VII 
and Henry VIII It is only in the eastern and southern counties 
of England that we find instances of the terracotta woik of this 
period and mueh of it is so uii-Lnghsh m style that most autho- 
rities consider it was not made in England at all but wa imported 
from Holland or Flanders Essex possesses the hnest cxvmples 
sueh as those to be found m the Manor House at Layer M.irney and 
a riehly -di corated terracotta tomb m the church at the samt plact 
both dating from the reign of Henry VIII 

In iht Collegiate Church at Wymondham in Norfolk there are 
very large aiul elaborate ‘‘edilia with canopied niches all of terra- 
cotta of the same pt nod and apparently of the same manufacture 
The unsettlemeiit which followed the Reformation m England and 
continued during thi Stuart perud seems to have put an end to 
this imported art, and it is only in modern times that we find a 
rcviv^al OI architectural terracotta work in England 

tianu — Another offshoot from the fertile plains ot norlacrn 
Italy was implanted in Fruice during the 16th century Mam 
sculptors from northern and central Italy w'crc attracted to France 
by hraiieis I and his sueeessois, and, among other arts, they inlro- 
duecd the making of artistic terracottas The most furious name 
m the lists of these Italian artists is that of Girolamo della Robbia 
(see article Della Rohhia) who executed, in 1520, the cnamelkd 
tirracotta for the decoration of the Petit Ch&teau de Madrid" 
in the Bois de Boulogne, Pans, for Francis I * Ml•l^ other Italian 
artists of lesser repute imported their arts into h ranee, and the 
British Museum possesses an embossed tile bearing the head ol 
St John the Baptist, encircled by a Gothic inscription, which was 
evidentl> made at Lyons dunng the 16th century The ver\ 
mould Ol this tilt, together with other subjects of similar tyjie, was 
excavated at Lyons and, wliiL it is probabk that the workmanship 
was Itahan, the style of the modelling is entirely French m ch ir- 
aete r 

Spain — \t about tlic same jienod the Italian modellers or 
seulptois earned the art into Spain and many extraordinary v\ork 
are still extint m various Spanish churches remarkabk for theu 
vivid reahsni and for a to 3 pictorial stvle which degrades them 
fiom their true rank a^ arduteetuial uecoration 

During the 17th and i8tli centuries the architectural use of 
terracotta again fell away owing to the increasing use of marble, 
but that the art still survived in other forms is shown by the por- 
trait busts of Dwight (17th century), though they were made in 
stoneware and not m unglazed terracotta and the charming little 
statuettes and groups made in Lorrame and the adjacent ymits ot 
France by (ruibal Cyftle and Lemire, sculptors employed at some 
of the pottery tactones of the period 

It should be mentioned thit during the i8th century ordmar' 
clay had fallen into disreputt, but the porcelain figures made at 
Meissen, Si vres and otlur continental factories show how persistent 
the vogue of figure-modelling in clay had become — though the 
clay was porcelain cla> and not ordmary terracotta (^le Clramics) 

Modern — During the last fifty years there has been throughout 
Europe a great revival m tlie manufacture of terracotta, both glazed 
and unglazed We have in England, for example, some verv^ im- 
portant buildings, such as the Natural History Museum, the Hbert 


^ Ihe Victoria and Albert Museum has a splendid and repre- 
sentative collection of these Itahan terracottas 

^ I his last and most extensive of the works in terracotta exe- 
cuted by the Robbia family was destroyed dunng the French 
Revolution in 1792, but exact drawings ol it are still m existence 
showing all the necessar^ details 
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Hall, and tht Ro>al College of Science, all in South Kensington, 
London, uhich illustrate to perfection the English terracotta ^^ork 
of the mid-Victornn period Ihc Rijks Museum at Amsterdam, 
and man> important buildings in the north of Germany, m Belgium 
and 111 France, display the increasing use of baked cla> for archi- 
tectural purposes 

The effort of all teiracotta makers during ncent times has been 
to pioduct a building matenal capable of resisting the acids and 
soot contained in the atmosphere of our great towns Technicallv 
man\ of the leading manufacturers in England md the contintntal 
countries ha\e been \ery successful in this etfoit, as thc\ are able 
to produce building materials of pleasant colour and texture which 
are practicall} acid-resistmg Critus of this modem dcvelopnuni 
of terracotta as a building matenil frci]uenth compiam eif the 
want of truth in the hnes of cfirnices, door or window jambs, A.c 
For this def lult the maniif leturer is not so much to blame as irc 
those modern architects who design a building for stone construc- 
tion and then decide to ha^( it executed in terracotta The shrink- 
age of cla\ both in drying and hrmg is well known, and it is this 
shrinkage which causes large jiieces of terric )tta to twist or become 
crooked When oui modern architects shall hue reah/cd that the 
details of r building must be designed spceiall} for the material 
tint is to be list d in its construction, lerracotti will com< into its 
own again as a decorative building matenal Ihe jirosent method 
of con tnicling buildings m reinforced concrete, faced with glazed 
or ungla/ed terracotta, will afford the architects of the 20th century 
an iinnvilled opportnnitv lor the use of this matenal 

Collections — The 1 oiurc British Museum, and the museums of 
Berlin and \thcns have remarkably fine collections of the Greek 
and Roman terracottas and inanv provincial museums such as 
those, of Florence, Perugia, R'omc, Naples, \irnes and Arles, have 
also collections c>f importance The best collections of Greek terra- 
cotti figures arc in the British Museum the Louvre and the 
museums of Berlin ind Athens but a large number of the finest 
Greek terrieotta figures arc in private collection-^ In the Victoria 
and Vlb( rt AIiis( um the re" is a remarkable collection of fine Floren- 
tine terracott IS of the best periods 

LiTFRATOKf r eon Heu'^ev , “ Rochcrches sur les figurines ele 
femmes voiFes,’ in Mon assoi des etudes greeguts (Pans, 1871), 
td , Reeh sur un groupe do PraxitMe eti terre cuite, ’ in 

Gas des B-iits (September 1675) id, He eh sur les terres 
cuites grecques," in Mon a^soc des ciud gru (1876) , td , Les 
Oyigines dts tines ruites (Pans, 1882) , td , Catalogue des figunnes 
antiques dii Louvre (Pans, 1882-83), id ^ Papposikiie ct It dieu 
Bes,' in Bull Cor IB II (1S84), pp 161-167 Frohner, Les lerres 
cuties d Asie-Mineure (Pans, 1870-81) , td , Cat de la Coll Lecuyer 
(Pans, and Cat dc la Coll Bartc (Pans 1878) Kekuh , 

Grtechische lonfiguren aus Tanagra (Berlin, 1878) , td , Gnechtsche 
Terracotten tom Berliner Museum (Berlin, 1878) , id , Bie antiKen 
Terracotten ton Pompen (Stuttgart, 1880) , Rayet, Momments de 
I art antique (Pans, 1884), 11 74 <>0 td , Sur une plaepic 

estarnp^c * m Bull Cor Hell (1870), pp 12e)-3 33 td , Cat de la 
Coll nayii (1880) , td , “ Les Figurines de lanagra (Louvtc)," in 
Gaz des B - Irts (1875) td , L \rt grcc an Trocadero,” in Gaz 
des B -Arts (1878), Furtwacngler, I a Coll Sabouroff (Pans 
1882-85), splendidl} illustratca in colours , Martha, Cat des 
pgunnes dii mus^e d Athdnes (1880) , id , " Figurines corinthieniies 
en terre ciiite, m Bull Cor Hell (1870), pp 29-42, iri Figurines 
de Tanagra, ihid (1880), pp 71-75, Peittier, "Terres euitcs 
Ch>pnotes, und (187*^), pp 86-94 Pettier and Rcinach, 
" Fouillcs de Mvrma," tbtd , v-anous articles in vols for 1882-83 , 
Paul Girard, ‘ Necropolcs dc la Gr^,cc du Norel," tbid (1879), 
pp 211-221 , Alax Collignon, ' Plaque estampcc de Santoiin," 
tbid (1881), pp 436-438 Ccsnola, (T onefon, 1877), Schlie- 

mann, lto\^ Mycenae, and Tiryns E Curtius, Gtebelgruppen aus 
Tanagta (Berlin, 1878) , Dclauney, ‘ ferres cuitcs dc Tanagra, ’ 
in Reiue dc France (Ma^ and June 1878) An account of the first 
discovery of the Tanagra figures is given by Otto Luders in Bull 
Inst Cor Arch (187 j), p 120, set also vanous articles in Gaz 
ArchSol , Aichdol Zettung, and Mon Inst Arch Rom (cspc^cially 
vol VI ) For the earlier known terracottas, see Panofka, Terra- 
cotten des h Museums zu Berlin (1842) , Combe, Terracottas tn the 
British Mustum (London, 1810) and Gerhard, Monumenti fif^uhnt 
dt Stctlta (Berlin, 1835) A Bauineister, Denkmdler des klasstschen 
Altertums, 3 vols (Munich and Leipzig, 1884-89) , E T Cook, 
Handbook to the Department of Greek and Roman Antiquities^ British 
Museum (Ixmdon, 1003) A S Murray, Handbook of Grcik Archaeo- 
logy (London, 1892) S Remach, The Story of Art through the Ages, 
chaps iv-x (Eng trans , 1904) H R Hall, Tht Oldest Civiliza- 
tion of (trCLce (I^ndon, 1901) , Annual of British School at Athens, 
vols vii -X (1900-4) (for excavations in Crete) See also gwur/rr/y 
Review (October 1904), p 374 , W J Anderson and P Spiers, 
The Architecture of (wreece and Rome (London, 1902) , H D Walters, 
Ancient Pottery, 2 vols (London, 1905) British Museum ('atalogue 
of TenacoUas (1903) , C A Hutton, Greek Terracottas (Portfolio 
Monograph, No 48) (London, 1889) H B Walters, The Art of 
the Greeks (London, 1906) , G E Street, R A , Bnck and Marble 
Architecture in North Italy (London, 1855, second edition 1874) 

(W B*, H B Wa) 


TERRAMARA (from Ital terra mama) marl the name 
given by archaeologists ^ to a type of primitive culture mainly 
of the early bronze age, but stretching back into the later stone 
age This civilization is represented by a number of mounds, 
formerly thought {eg by Venturi) to be sepulchral, but really 
the remains of human habitations, analogous to shell heaps 
{qv) or kitchen middens Ihe) arc found (hicfly m north 
Italy, in the valley of the Po, round Modena, Mantua and 
Parma A summar) of carl) results as to these mounds was 
published by LIunro {Lake Dwellings) in 1890, but scientific 
investigation reallj began onl) with the exeavation of tlu 
tenamara at Fastellazzo di Fontanellato (province of Parma) 
in 1889 From this and suecciding investigations certain 
general coneliisions have been u«uhed The terramara, in 
spite of loi il differences, is of tyjiieal foim , it is a settlement, 
trapezoidal in form, built upon piles on dry land protected by an 
earthwork strcngthined on tht inside liy buttresses, and en- 
circled hy a wide moat supplied with running water The east 
and west sides aie parallel, and two roads it right angles dnide 
the stttlement into lour quarters Outsieli are one en two 
eemetcrics I races of burning whith have been found render 
it probable that, when tht refuse thiown down among the piles 
had filled the spact , the settlement was burned and a new one 
built upon the rtmiins Tht origin of the terramara type is not 
defimtcl) ascertained Ihe most piobablc infertme, however, 
IS thit these settlements wcie nut built to avoid the danger 
of inundation, but represent a survival of the ordinal y lake 
dwelling 

The remains discovered may be briefly summarized Stone 
objects are few^ Of broivt (the ehicf mitenal) axes, diggeis, 
swords, razors and knives are found, as also mintu implc 
ments such as sickles, needles, pins, brooehes, &c Ihere are 
also objetts of bont anti wood, besides pottery (both toirsc 
and fine sec Ceramics), ambtr and glass-pastt Small clay 
figures, (hiefly of anmuls (though hum m figures arc found at 
( astella/70), tire interesting as being practically the eailiest 
spe( imcns of plastic art found m Ttal) 

Jlu orciipatioDs of the Itrramai i people as compaied with 
their neolithic predet cssoi s ni.X) be mfeired with comparative 
regain t) Fht} were still hunters, but had domesticated 
animals, tne) were fairl) Htilful metallurgists, tasting bronze 
in moulds of stone and tki) , the) wcie also agricultuiists, 
eultivating beans, the vint, wheat and flax According to 
Prof W Ritlgewav {Who ivere the r<omans ? p 16, and Lor/y 
Age of (ireeie, 1 pjfi) burial was by inhumation inyesligation, 
how'ever, of thv temctcrics shows that the bodies wcu burned 
and the ashes plated in ossuaries, praetieall) no objects were 
found in the urns 

Great different ts of opinion have arisen as to the origin and 
ethnographic il relations of the terramara folk Brizio in his 
Epoca Pnistoncu advances the theorv^ that they were the 
original Ibt ro-Ligurians who at some earl) period took to 
erecting pile-dwellings Why they should have done so is 
difficult to set Some of the terremarc art clearly not built 
with a view to avoiding inundation, inasmuch as they stand 
upon hills The rampart and the moat are for defence against 
enemies, not ag.iinst floods, and as Brizio brings in no new 
invading people till long after the terramara period, it is difficult 
to see w'hy the Ibero-Ligurians should have abandoned their 
unprotected hut-settlements and taken to elaborate fortifica- 
tion There are other difficulties of a similar character Hence 
Pigorini regards the terramara people as an Aryan lake-dwelling 
people who invaded the north of Italy in two waves from 
Central Europe (the Danube valley) in the end of the stone age 
and the beginning of the bronze age, bringing with them the 
building tradition which led th( m to erect pile dwellings on 
dry land These people he calls the Italic 1, to whom he attri- 
butes also the culture known as Vtllanova {qv) This view 

' Since the International Congress of Prehistoric Archaeology 
at Bologna in 1871, when the shortened form terramara (plur terre- 
mare) was adopted 
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IS regarded as falling in with discoveries (somr\\hat incomplete, 
it IS true) in Hungary and Bosnia 

AurnoRiTiFS — All the evidence is colUettd by T E Pcct, The 
Stone and TUonze 4 gcs m Italy and Sicily (Oxford, 1900), xiv and 
xvin , whit h gives illustr ilions and rt itrcnccs to the more im- 
porUint literature , this work supersedes all previous works on the 
teryemare Prof J^igorini s article , ‘ Lc jiiii anticlu uvilla dell 
Italia," in Bulhttino dt paletnologia italiana, xxix , is classical 
Sec ilso the works of Montehus, Modeslov, and Ridgeway {Early 
Age of (tYeecCy vol 1 ) (J M M ) 

TERRANOVA, a town of Sicily, on the S coast, in the pro- 
vince of ( altanisetta, 74 m bv rail and 41 m direct E SE of 
Girgenti Pop (1901) 22,019 Ihc poorly built modern town 
contains no buildings of interest 01 importance , it stands on a 
sand-hill near the sea, with a fertile plain (the ancient Campi 
Geloi) to the N of it It has some tnidt but no port, only an 
open roadstead It almost eeitainly occupies the site of the 
ancient Gel i(qv) Outside it on the E arc scanty remains of 
a Done temple (480-440 b c ?) of which a single pillar only 
remains, which was still standing m the i8th (cntury (height 
about 26 1 ft , lower diameter 5*; ft ) , here some painted 
decorative terracottas have been found (see Orsi in Atli del 
Congre^so di Saenze Slonche, Rome, 1904, v 188) Between it 
and the modern town the stylobate ot a large temple was found 
in 1906 Ihis seems to have been constructed towards the end 
of the 7th century n c on the site of a still earlici edifice Ihe 
stylobate measures 115 by 58 ft A large number of decorative 
tciiaeottas v/ere found, among them a small helmetcd head of 
Athena her name recurs upon the lip of a large pithos^ and it is 
probable that the temple was dediiatcd to her Ihe re is no 
trace ol any object that can be elated after the end ol the 6th 
century be , and it is there lure probable that this temple was 
destroyed when the other was construe led, and that the latter 
also wis dedicated to Athena On the W ol the town, on the 
Capo Soprano, was the ancient necropolis, where many tombs 
of the Greek period have been discovered, the ohjeets found, 
including many fine Attu vases, are partly in private collec- 
tions at lermnova itself, parth in foreign museums, while the 
remits of later excavations, including some large terracotta 
sarceiphagi, arc in the museum at Syracuse 

See OrM 111 Notizie degh scam, 1901, 307, 1902, 408, IQ07, 38 

TERRANOVA PAUSANIA, a seaport of Sardinia, in the 
province of Sassari, situilcd on the E foist, 14 m S W of 
Golfo Aianei, and 72 m Tv of Sassan by rail, and in the inner- 
most recess of thf sheltered gulf of lerranova Pop (1901) 
4348 It occupies the site of the ancient Olbia {g v ), and until 
the tralTic was trinsf erred to Golfo Aranci, wis thf pfiit of 
embarkation ffir ltal},as in ancient times There is somv trade 
m cork iriel charcoal Ihe place is low-hing and malarious 
Ihf only building of interest is the Romincsqut church of 
S Simplicio, onf e the cathedral, which as it stands dates pro- 
babh" from the nth c f*ntur\ It was the scat ol the gtudici of 
Gallura, sent here b\ the Pisans in thf nth century (but prohablv 
the native gmdici resided at Tempio), and of an episcopal see 
luiited in T1506 with that of Ampunas The name Pausinia is 
the conse (jiiencc of an error , it is a corruption of hausiana, a 
town and episcopal see of Sardinia mentioned by Gregory the 
Great, the site of which is m rcahtv uncertain 

TERRE HAUTE, a city and the county -scat of Vigo county, 
Indiana, USA, on the eastern bank of the Wabash river 
about 186 m S bv E of C me ago and about 73 m W by S ol 
Indianapolis Pop (1890) 30,217 , (ie;oo) 36,673, of whom 
1520 were negroes and 2932 foreign-born , (1910, census) 
38,157 Land area (1906) 82559 m , of which nearly one-lhird 
liad lieen annexed since 1890 and a consideralile part since 1900 
It IS served by the Chicago & Eastern Illinois, the Cleveland, 
Cincinnati, Chicago & St Louis, the Evansville & Indiana- 
polis, the Evansville & Terre Haute, the Southern Indiana, 
the Vandaha and several electric mterurban railways It is 
finely situated on high ground 60 ft above the river level, and 
has wide, well-paved streets shaded by oaks and elms It is 


the seat of the Indiana State Normal Schofil (1870), which had 
in 1909 a library of about 50,000 volumes, 52 instructors and 
an average term enrolment of 988 students, and ot the Rose 
Polvtcchnic Institute, which was founded m 1874 by Chauncey 
Rose (1794-1877), was opened m 1883, offers courses in me- 
chanical, electrical, civil and chemical cngineciing and in 
architecture, and m 1909 had 22 instructors and 214 students 
About 4 m W of Icrre Haute is St Mary-of-thc-^\ oods 
(founded in 1840 by the Sisters of Providence, and chart^icd 
m 1846), a school for girls The Erndine Fairbanks Memorial 
Librarc (1882) conbimed 30,000 volumes in 1910, housed in a 
building erected m 1903 by Mr (raw fold Fairbanks in memory 
of his mother Terre Haute’s industrial and commercial 
importance is kargfly due to its proximiU to the valuable 
eoal-fieUls of Clay, Sullivan, Park, Vermilion, Greene and Vigo 
countKs The total value of its factory product in 1905 was 
$29,291,654 , both in 1900 and m 1905 it ranked second among 
the manufacturing cities of the state It is the largest distilling 
centre in the state and one ot the largest in the country, the 
value ot the output of this industiV m 1905 being more than 
half the total value of the ciiy^’s factorv product f(»r the year 
Ihe value of the glass product in 1905 was 44 per cent 
of the value of all factory products of the city, and 1 6 
per cent of the value ot all glass manufactured m the United 
States 

The first settlers at Terre Haute buiit then cabins near Fort 
Ilainson, which was erected by command of Governor William 
Henrv Harrison in the winter of 1810-11 In 1812 the fort 
was suc'cessfuHv defended against an attack of the Indians by 
lb commandant Captain Zachary Taylor, and in 1817 was 
abandoned After the close of the war of t8i 2 the town grew 
rapidlv ind became an important commercial centre, owing 
to Its nvei connexions and to the fact that the N itional (or 
( umberland) RcmcI crossed the Wabash here I tire Haute 
v;as incorporated as a town in 18 58, became a city m 1853 (under 
a general state law' of ]une 1852) received a special citv charter 
in 1S99, in 1905 was organize ci as a citv of the third class, and 
became a citv of the second class in 1909 

TERRELL) a city of Kaufman countv, Icxas USA, about 
32 m E of Dalhs Pop (1890) 2C)88 , (1900) 6330, of whom 
1517 were ncgrc;c^ lerrcll is served In the Texas ck Pacific 
and the Icxas Midland uiilwavs The citv is the scat ot Wesley 
College (Methodist Episcopal, South) until icjoq the North 
Icxas Universitv School, and of the North Texas Hospital foi 
the Insane (1885), and has a Carnegie library It is situated in 
a rich farming region The eitv has a cotton compress and 
cotton-gins, and various manufactures The lexas Midland 
railwav has shops and general offices here Icrrell, named in 
honc’iur of Robert A Terrell an early settler, was founded m 
1872 and was chartered as a citv in 1874 

TERRISS, WILLIAM (1847-1897), 1 nghsh actor, whose real 
name was William Charles James ixwin, was bom m London 
on the 20th of Februarv 1847 After trying the merchant 
service, medicine, sheep-farming m the Falkland Isles, and 
tea-planting in Bengal, in 1867 he took to the stage, for which 
his handsome presence, fine voice and gallant bearing eminently 
fitted him His first appearance m London was as Lord 
Cloudrays in Robertson’s Society y at the old Prince of W ale s’s 
theatre He quickly came into favour in “ hero ” parts, and 
appeared at the principal London theatres from 1868 onwards 
In 1880 he joined Irving’s company at the Lveeum, plavmg 
such parts as Cassio and Mercutio, and in 1885 he acted there 
with Marv Anderson, as Romeo to her Juliet, Ac He was 
then engaged to lake the leading parts in Adclphi melodrama, 
and it was in this capacity that for the rest ot his career he was 
best known, thcxigh he occasionalh acted elsewhere, notably 
with Irving at the Lyceum His hst appearance was in Secret 
Service On the i6th of December 1897, as he was entering 
the Adelphi theatre, he was stibbcd to death bv a madman, 
Richard Arthur Prince Tcrriss married Miss Isabel Lewis, 
and his daughter Ellaline lerriss (Mrs Seymour Hicks) became 
a well-lcnown actress in musical comedy, in association with 
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her husband Edwara Seymour Hicks {b 1871), proprietor of the 
Aldwych and Hicks theatres in London 

bee Arthur J Smythe, The Life of Wtlham ferttss (I^^ndon, 
1898). 

TERRY, EDWARD O’CONNOR (1844' \ English actor, 

was born in London, and began his stage career in a small and 
struggling way m the provinces Between 1868 and 1875 
was the leading comedian at the Strand theatre, London, but 
It was not till he joined Hollingshead’s company at the Gaiety 
in 1876 that he became a public favourite in the burlesques 
produced there during the next tight years With Nellie 
Farren, Kate Vaughan and Rovee, he made the fortune of this 
house, his eccentric acting and singing creating a style which 
had many imitators In 1887 he went into management, 
opening Terry’s theatre, where his production of Pinero’s 
Swiet Lavender was a gre^it success But in subsequent years 
he was only occasionally seen at his own theatre, and made man^ 
tours in the provinces and in Australia, America and South 
Africa Off the stage he was well known as an ardent Free- 
mason, and an indefatigable member of the councils of many 
chanties and of publu bodies 

TERRY, ELLEN ALICIA (i8^8- ), Engl’sh actress, was 

bom at Coventry on the 27th of February 1848 Her parents 
were well-known provinci il actors, and her sisters Kate, 
Marion and Florence, and her bmther Fred, all joined the 
theatrical profession, and her own first appearance on the stage 
was made on the 28th of April 1856, under the Keans* manage- 
ment, as the boy Mamilius m The W interns 1 ale, at the Princess’s 
theatre, London Iw^o years later she played Prince Arthur 
in King John with such grace as to win high praise Prom 
i860 to 1863 and again from 1867 to 1868 she acted with various 
stock companies During this period she played, on the 26th 
of December 1867, for the first time with Henry Irving, being 
cast as Katharine to his Petruchio in Garrick’s version of The 
Taming of the Shrew at the Queen’s theatre When quite a girl 
she married G P Watts the painter, but the marriage was soon 
dissolved Between 1868 and 1874, having married £ A 
Warden, an actor whose professional name was Charles Kelly, 
she was again absent ^rom the stage, but she reappeared in 
leading parts at the Queen’s theatre under Charles Rcade’si 
management On the 17th of April 1875 she played Port’d for 
the first time in an elaborate revival of The Merchant of I enice 
under the Bancrofts’ management at the old Prince of Wales’s 
theatre I his was followed by a succession of smaller triumphs 
at the Court theatre, culminating in her beautiful impersonation 
of Olivia in W G Wills’s dramatic version of Goldsmith’s 
Vicar of Wakefield, m 1878, the result of whuh was her engage- 
ment by Henry Irving as his leading lady for the Lyceum 
theatre, and the beginning of a long artistic partnership, m the 
success of which Miss ferry’s attractive personality played a 
large part Her Shakespearean impersonations at the Lyceum 
were Ophelia m 1878, Portia in 1879, Desdemona in 1881, Juliet 
and Beatrice m 1882, Viola in 1884, Lady Macbeth in 1888, 
Kathenne, in Henry VIll , and Cordelia in 1892, Imogen in 
1896, and Volumnia, in Cortolanus, m 1901 Other notable 
performances were those of the Queen m Wills’s Charles 1 m 
1879, Camma in Tennyson’s The Cup in 1881, Margaret in 
Wills’s Faust in 1885, and the title-part in Charles Reade’s 
one-act play Nance Oldfield (1893), Rosamund in Tennyson’s 
Becket (1893), Madame Sans-Gene m Sardou’s play (1897), and 
Clansse m Robespierre (1899) With the Lyceum company she 
several times visited the United States In 1902, while still 
acting with Sir Henry Irving, she appeared with Mrs Kendal 
in Beerbohm tree’s revival of The Merry Wives of Windsor, at 
His Majesty’s theatre, and she continued, after Sir Henry 
Irvmg’s death, to act at different theatres, notably at the 
( ourt theatre 0905) m some of G Bernard Shaw’s plays In 
1906 her stage-jubilee was celebrated in London with much 
enthusiasm, a popular subscription in England and America 
resulting in some £8000 being raised In 1907 Miss Terry 
married James Carevv, an Amencan actor 

Her sister Marion Terry (b 1856) became only less distin- 


guished on the English stage than herself , and her brothc 
Fred ferry (b 1865) also became a leading actor, and a sucees* 
ful manager in association with his wife^ the actress Juli 
Neilson 

bee Charles Hiatt, Ellen Terry and her ImpersoncUtom (1898) 
Clement Scott, Ellen Terry 

TERSTEEGEN, GERHARD (1697-1769), German rcligiou 
writer, was born on the 25th of November 1697, at Mois, a 
that time the capital of a tountship belongmg to the house c 
Orangc-Nassau (it tell to Prussia in 1702), which formed 
Protestant enclave in the midst of a Catholic country Afte 
being educated at the gymnasium of his native town, 1 ersteege 
was for some years apprenticed to a merchant He soon cam 
under the influence of Wilhelm Hoffman, a pietistic revivalis 
and devoted himself to writing and public speaking, witl 
drawing in 1728 from all secular pursuits and giving himse 
entirely to religious work His writings include a collectio 
of hymns {Das geisthche Blumengarilein, 1729, new editior 
Stuttgart, 1868), a volume of Gebete, and another of Brief 
besides translations of the writings of the French mystic 
He died at Muhlheim in Westphalia on the 3rd of April 1769 

See Hymns, and the article by Eduard Simons in Hcrzog-Hancl 
Realencyklopadte, vol xix (ed 1907) 

TERTIARIES (I at tertiani, from tertius, third), association 
of lay folk m connexion with the Mendicant Orders Tht ol 
monastic orders had had attached to their abbeys confratci 
nitics ol Hy men and women, going back in some cases to tli 
8th century Ihe ( onfraternity Book of Durham is extar 
and embraces some 20,000 names in tnc course of eight centuiic 
Emperors and kings and the most illustrious men in chuu 
and state were commonly conf raters of one or other of the grcj 
Benedutine abbevs (On this subject see article by Edmun 
Bishop in Doivnside Review, 1885) Ihc confraters and coi 
sorors were made partakers in all the religious exercises an 
other good u orlcs of the community to whu h they were affiliatcc 
and they were expected in return to protect and forward it 
interests , but they were not called upon to follow an^ si ich 
rule of life 

Although something of the kind existed among the Humilia 
m the i2th century, the institution of Tertiarics arose out ( 
the Franciscan movement It seems to be certain that S 
Francis at the beginning had no intention of forming h 
disciples into an Order, but only of making a great brotherhoo 
of all those who were prepared to carry out m their lives certai 
of the greater and more arduous of the maxims of the Gospe 
The formation of the Franciscan Order was necessitated b 
the success of the movement and the wonderful rapidity wit 
which it spread When the immediate disciples of the s nr 
had become an order bound by the religious vows, it becam 
necessary to provide for the great body of laity, married me 
and women, who could not leave the world or abandon the 
avocations, but still were part of the Franciscan movemer 
and desired to carry out in their lives its spirit and teaching 
And so, probably in 1221, St Francis drew up a Rule for tho< 
of his followers who were debarred from being members of fl 
order of Friars Minor At first they were called “ Brothers an 
Sisters of the Order of Penance ” , but later on, when tl 
Friars were called the “ First Order ” and the nuns the “ Secon 
Order,” the Order of Penance became the Third Order c 
St Francis ” — whence the name Tertiaries this threefol 
division already existed among the Humiliati 

In 1901 Paul Sabatier published a “ Rule of Life of tl 
Brothers and Sisters of Penance,” which probably contain 
with additions, the substance of the original Rule of 1221 ] 

prescribes severe simplicity of dress and of life, and certai 
abstinences and prayers and other religious exercises, an 
forbids the frequentation of the theatre, the bearing of arrr 
and the taking of oaths except when administered by magi 
trates In 1289 Nicholas IV approved the Third Order by 
Bull, but made some alterations in the Rule, and this form ( 
the Rule remained in force until our own day 

Immediately on its establishment in 1221 the Third Ord< 
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Spread with incredible rapidity all over Italy and throughout 
western Europe, and embraced multitudes of men and women 
of all ranks from highest to lowest Everywhere it was con- 
nected closely with the First Order, and was under the control 
of the Friars Minor 

In time a tendency set m for members of the Third Order 
to live together in community, and in this way congregations 
were formed who took the usual religious vows and lived a 
fully organized religious life based on the Rule of the Ihird 
Order with supplementary regulations Ihese congregations 
are the “ Regular Tertiaries ” as distinguished from the 
** Secular fcrtiaries,” who lived in the world, according to the 
original idea The Regular Tertiaries are in the full technical 
sense “ religious,” and there have been, and are, many con- 
gregations of them, both of men and of women 

There can be little doubt, whatever counter claims may be 
set up, that the Third Order was one of St Frani i*’ creations, 
and that his Third Order was the exemplar aftci which the others 
were fashioned , but at an early date the other Mendicant 
Orders formed Ihird Orders on the same lines, and so there 
came into being Dominican Tertiaries, and Carmelite, and 
/Vugustinian, and Servite, and ?lso Premonstratcnsian and 
many others These followed the same lines of development 
ts the Franciscan Tertiaries, and for the most part divided into 
the two branches of regular and secular Icrtiancs Ihe Rules 
of the various Ihird Ordcis have proved very adaptable to the 
needs of modern congregations devoted to active works of 
chanty , incl so a great number of teaching and nursing (on- 
gregations of women belong to one or other of the Ihird Orders 

The Franciscan Ihird Order has always been the principal one, 
and It received a great impetus and a renewed vogue Jrom 
Leo XTTI , who in 1883 caused the Rule to be recast and made 
more suitable tor the requncmenl^ of devout men and women 
at the present day In consequence it is estimated that the 
number of lay Franciscan Tertiaries now exceeds two millions 

Biuliograph'S -The most serviceable authority on the Franciscan 
Tertiaries is probably Max Htimbuclier Oulen ufid Kongtegaiiofi^n 
(iQoy), 11 §§ 103, 104, 105, wlitrc an ampU bibliography is supplied 
lh€ same work gives information on the other Tertiaries at the end 
of the sections on the various Orders Similarly information \m 11 
be found in Hclyot, Ihstotre dci Ordre^ relif'ttux (1714), after the 
chapters on the ditlercnt Orders Heimbuchcr names lachy, L^s 
hen Ordres (18(37), and Adderlcy and Maison, Third Orders 
(1902) (E C B ) 

TERTIARY, m geology, the time-division which includes 
the Eocene, Oligoccne, Miocene and Pliocene periods, m other 
words, It IS the earlier poition of the Cainozoie era B) some 
authorities the term leitiary is made to embrace m addition 
to the foregoing periods those of the Quaternar) (Pleistocene 
and Holocene), t e “1 ertiur}^ ” is made the equivalent of 
Cainozoic On logical grounds there is much m favour of this 
interpretation , but having in view the state of geological 
literature, it is certainly better to restrict the use of the term 
in the manner indicated ab(3ve Tertiar} rocks were among 
the latest to receive the careful attention of gcologisto, and the 
name was introduced by G Cuvier and H Brongniart in 1810 
(E^sai sur la geographic mineralogique de^ environs de Pans, 
1810-11, ist cd ) 

Deshayes (1830) worked out the percentages of recent fossils 
found at several horizons in those strata, and uj on this Sir C Lyell | 
(1852) founded the mam periods, viz the 1 ocene witli 3J per cent 
of recent forms, Miocene 17 per cent , Pliocene 35 to 50 per cent 
Subsequent investigations naturally mofhficd the numerical values 
upon which this nomenclature was based, but without altering the 
order of the periods Later, E Beyrich introduced the Ohgocene 
period, and some geologists recognize a Palacocent or eir\y T ocene 
period European geologists very generally use the grouping 
adopted by R Hdrncs - 

Younger Tertiary = Ncogenc (Miocene, Pliocene) 

Older Tertiary = Palaeogene (Palacocene, Eocene, Ohgocene) 

The great number and variety of mammalian remains has made 
it possible for the Tertiary rocks to be classified by their means 
see A Gaundry, Les emhainements du monde animal — mammtfircs 
Tertiaires (1878) W B Dawkins, Q J Gcol Soc Lond (1880), 
Forsyth Major, Geol Mag (London, 1899) and H F Osborn, 

J L Wortman, G F Matthew, for western North America, Bull 
Am Mus Nat Hist xii (1899) 


Dunng the Tertiary era the geographical configuration of the 
globe was steadily approaching that of the present day , but in 
the earlier part of the time there still existed the great equatorial 
ocean ‘ Tethys, ' and there is evidence that East India and Africa, 
Australia and Asia, north Europe and North America were prob- 
ably severally united by land connexions As the period advanced, 
along the very line that had bien occupied by the nummulitic sea 
(Tethys) the crust began to be foVled up, giving rise to tlu Alps, 
Carpathians, Caucasus, Himalayas and other mountains, some of 
the early Tertiary marine formations being now found raised more 
than 16,000 ft above the present level of the sea Associated 
with these crustal i lovemt nts were enormous outpourings of vol 
came materials 

The faunal aspect of the Tertiary periods differs strikingly from 
that of preceding Secondary or Mesozoic , in place of the great 
saurian reptiles we find the rapid development anil finally the 
maximum expansion of mammals Snakes and true birds advanced 
rapidly towards their modem position In the si as, bony fish and 
crab-likc decapods increased in numbers and variety while pelecy- 
podb and gastcropods look the prominent place previously occupied 
by ammonites and l^elemmies, and leaving behind such forms as 
Rudisles, Inoctratnu^, &c , they gradually developed m the direction 
of the modern regional groups In the plant world, the dicotyle- 
doiious angiosperms gradually assumed the leading role which they 
occupy to-day 

The climate in northern latitudes seems to have passed from 
temperate to sub- tropical, with minor fluctuations, until at the 
close a rapid lowering of temperature ushered in the glacial 
period (J A H ) 

TERTULLIAN {c 155-c 222 ), whose full name was Quintus 
Seffimius Florens Ifrtullianus, is tht earliest and after 
Augustine the greatest of the ancient church writers of the 
West Before him the whole Christian literature in the Latin 
language consisted of a translation of the Bible, the Octavius 
of Minucius Felix {qv ) — an apologetic treatise written m the 
Ciceronian style for the higher circles of society, and with no 
evident effect for the church as a whole, the brief Acts of the 
Scillitan martyrs, and a list of the books recognized as canonical 
(the so-ealled Muratorian fragment) Whether Victor the 
Roman bishop and Apollonius the Roman senator ever really 
made an appearance as Latin authors is quite uncertain 
TerUillian in fact created Christian Latin literature , one might 
almost say that that literature sprang from him full-grown, alike 
in form and substance, as Athena horn the head of Zeu‘ 
Cyprian polished the language that icrtullian had made, sifled 
the thoughts he had given out, rounded them off, and turned 
them into current com, but he never ceased to be aware of his 
dependence on Tcitullian, whom he designated as Kar’ , his 

master (jer , De vtr til 53) Augustine, again, stood on the 
shoulders of Tertullian and Cvprian , and these three North 
Afrii ans are the fathers oi the Western churches 

lertulhan’s place in universal history is determined by (i) 
his intellectual and spiritual endowments, (2) his moral force 
and evangelical fervour, (3) the course of his personal develop- 
ment, (4) the circumstances of the time in the midst of which 
he worked 

(1) Tertullian was a man of great originality and genius, 
characterized by the deepest pathos, the liveliest fancy, and 
the most penetrating keenness, and was endowed with ability 
to appropriate and make use of all the methods of observation 
and speculation, and with the readiest wit His writings 
in tone and character are always alike “ nch m thought and 
destitute of form, passionate and hair-splitting, eloquent and 
pithy m expression, energetic and condensed to the point of 
obscurity” His style has been characterized with justice as 
dark and resplendent like ebony His eloquence was of the 
vehement order , but it wms hearers and readers by the 
strength of its passion, the energy of its truth the pregnanev 
and elegance of its expression, just as much as it repels them 
by its heat without light, its sophistical argumentations, and its 
elaborate hair-sphttmgs Though he is wanting m moderation 
and in luminous warmth, his tones are by no means always 
harsh , and as an author he ever aspired with longing after 
humility and love and patience, though his whole life was lived 
m the atmosphere of conflict lertulhan both as a man and 
i as a writer had much in common w ith the apostle Paul 
! (2) In spite of all the contradictions in which he involved 
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himself as a thinker and as a teacher, Tertullian was a compact 
ethical personality What ht was he was with his whole being 
Once a Christian, ht v'as determmed to be so with all his soul, 
and to shake himself tree of all half measures and compromises 
with the world It is not difficult to la> one’s finger upon very 
miny obliquities, self-deceptions and sophisms in Tertullian 
in matters of detail, for he struggled for years to reconcile 
things that were in themselves 11 reconcilable , yet in each 
case the perversities and sophisms were rather the outcome 
of the peculiarly difficult circumstances in which ht stood It 
IS easy to convict him of hacing lailed to control the glowing 
passion that was in him He is often outrageously unjust in 
the substanee of what he savs, and in manner harsh to ey nu ism, 
scornful to gruesomentss , but in no battle that he fought 
was he ever actuated by selfish interests What he did was 
really done for the Gospel, as he understood it, with all the 
lacultics of his soul But he understood the Gospel ab being 
primanlv an assured hope and a holy law, as fear of the Judge 
who can cast into hell and as an inflexible rule of faith and of 
discipline Of the glorious lihtrtv of the ( hildren of God he had 
nothing but a mere presentiment , he looked tor it only in 
the orld beyond the gra\ e, and under the power of the Gospel 
he counted as loss all the w^urld could give He wtll understood 
the meaning of Christ’s sa\ing that Ht came not into the woild 
to bring peace, but a sword m a period when a lax spirit ol 
conform it\ to the world had seized the churches he maintained 
the ‘ vigor evangclicus ” not merch against the Gnostics but 
against opportunists and a worldly-wise clergy Among all the 
fathers of the first three centuries Tertullian has given the most 
powerful expression to the terrible earnestness of the Gospel 
(3) The course of Icrtuilian’s personal development fitted him 
in an altogether remarkable degree to be a teacher of the church 
Bom at L>rthagc of good family— liis lather was a “ccnturio 
pro consularis ” — he received a hrst-rate education both in 
Latin and m Greek He was able to speak and write Greek, 
and gives evidence of familiarity alike with its prose and with 
Its poetrs , and his excellent memory — though he himself 
complains about it — enabled him always to bring in at the right 
place an appropiiatc, often brilliant, quotation or some historical 
allusion Ihe old historians, from Herodotus to Tacitus, were 
familiar to lum, and the accuracy of his historical knowledge is 
astonishing He studied with earnest zeal the Greek philo- 
sophers , PI ito in particular, and the writings of the Stoics, 
he had lullv it command, and his treatise De Antma shows that 
he himself was able to investigate and discuss philosophical 
problems From the philosophers he had been led to the 
medical writers, whose treatises plainly had a pine m his 
working library But no portion of this rich store of mis- 
cellaneous knowledge has left its ( h iraetenstic impress on his 
w ritmgs , this influence was reserved for his legal training 
His father, whose military spirit reveals itself in the whole 
bearing of lertullian, to whom Christianity was above every- 
thing a “ militia,” had intended him for the law He studied 
in Carthage, probably also m Rome, where, according to 
Eusebius, he enjoyed the reputation of being one of the most 
eminent junsts Ihis statement derives confirmation from 
the Digest i where references are made to two works, De Castrensi 
Peculto and Qiiaesttonum Lihn VllI , of a Roman jurist named 
Tertullian, who must have flourished about 180 ad In point 
of fact the quondam aavocate never disappeared in the ( hristian 
presbyter This was at once his strength and his weakness 
his strength, for as a professional pleader he had learned how 
to deal with an adversary aeeording to the rules of the art — to 
pull to pieces his theses, to reduce him ad absurdum, and to 
show the defects and contradictions of his statements, — and was 
speciallv cjualified to expose the irregularities m the proceedings 
taken by the state against the C hnstians , but it was also his 
weakness, fur it was responsible for his litigiousness, his often 
doubtful shifts and artifices, his sophisms and argumentaUones 
ad hointneui, his fallacies and surprises At Rome in mature 
manhoexi lertullian became a Christian, under what circum- 
stances we do not I now, and forthwith he bent himself with all 


his energy to the study of Scripture and of Christian literature 
Not only was he miister of the contents of the Bible he also 
read carefully the works of Hermas, Justin, latian, Miltiades, 
Melito, Irenaeus, Proeulus, Clement, as well as many Gnostic 
treatises, the writings of Marcion in particular In apologetics 
his principal master was Justin, and m theology proper and m 
the controversy with the Gnostic s, Irenaeus As a thinker he 
was not original, and even as a theologian he has produced but 
few new schemes of doctrine, except his doctrine of sin IIis 
special gift lay in the power to make what had been traditionally 
received impressive, to give to it its proper form, and to gain for 
It new currency Trom Rome lertullian visited Greece and 
perhaps also Asia Minor , at any rate we know that he had 
temporary relations with the churches there He was consc- 
que ntiy placed in a position in which he could cheek the doc- 
trine ancl practice of the Roman church Ihus equipped with 
knowledge and experience, he letuined to Carthage md there 
laid the foundation of Latin Christian literature At first, 
after his conversion, he wrote C^retk, but by and by Latin 
edmost exclusively The elements of this Christian Latin 
language may be enumerated as follows — (1 ) it had its origin, 
not m the literary language of Rome as developed by Ciccro, 
but m the language of the people as we find it in Plautus ancl 
Terence , (11 ) it has an African complexion , (111 ) it is strongly 
inffutrued by Greek, particularly through the Latin translation 
of the bcptuagiiit and of the New testament, besides being 
sprinkled with i large number of Greek words derived from the 
Scriptures or from the Greek liturgies , (iv ) it bears the stamp 
of the Gnostic style and contains also some military expressions , 
(v ) It owes something to the original crciitive powt r oi lertullian 
As for his theology, its leading iai tors were- (1 ) the Icac hings of 
the apologists , (11 ) the philosophy of the vStoics , (111 ) tht rule of 
faith, interpieted m an anti-Gnostu sense, js he had rceiivcd it 
from the ( hurch of Rome , (iv ) the Sotenological theology of 
Melito ancl irenaeus , (v ) the substanee of the utterances of the 
Montanist prophets (in the closing decades of his lift) This ana- 
lysis docs not disclose, nor indeed is it possible to discover, whiU 
was the determining clement for Tertullian , in fact he w is under 
the dominion of more than one ruling principle, and he felt him- 
scl|| bound bv several mutually opposing authorities It was his 
desire to unite the enthusiasm of primitive Christianity with 
intelligent thought, the original demands of the Gospel with c\ cry 
letter of the Scriptures and with the practice of th( Roman 
church, the sayings of the Paraclete with the authority of the 
bishops, the hw of the churches with the freedom of the inspired, 
the rigid dis( ipline of the ^Montanist with all the uttciani es of the 
New Testament and with the arrangements of a church seeking 
to set Itself up within the world At this task he toiled for 
years, involved in contradietiorib which it took all the finislicd 
skill of the jurist to conceal from him for a time At Iasi he 
felt eompdltd to break off from the church for which he had 
liveel and fought , but the breach eould not clear him from the 
contradictions in which he found himself entangled Not only 
did the giiat chasm between the old Christianity, to which his 
soul clung, and the Christianity of the Scriptures as juristically 
and philosophically interpreted remain unbndged , ht also 
clung fast, in spite of his separation from the Catholic church, 
to his position that the church possesses the time doetiine, that 
the bishops per succei>stonem are the repositories of the grace 
of the teaching office, and so forth The growing violence of 
his latest works is to be accounted foi, not only by his burn- 
ing indignation against the ever-advancing secularization of 
the Catholic e hurch, but also by the incompatibility between 
the authorities whie h he recognized and yet was not able to 
reconcile After having done battle with heathens, Jews, 
Marcionites, (mosties, Monarchians, and the Catholics, he died 
an old man, carrying with him to the grave the laSt remains of 
primitive Christianity in the West, but at the same tunc in 
conflict with himself 

(4) What has just been said brings out very clearly bow im- 
portant in their bearing on Tertullian’s development were the 
circumstances of the age in which he laboured His activity 
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as d Christian falls between 190 and 220, a period of very great 
moment in the history of the Catholic church , for within it 
the struggle with Gnosticism was brought to a victorious close, 
the New lestament established a firm footing within the 
chuiches, the “ apostolic ” rules which thenceforward regulated 
all the affairs of the church were called into existence, and the 
ecclesiastical priesthood came to be developed Withm this 
period also falls that evangelical and legal reaction against 
the pol cK il and secular tendencies of the church which is 
known as Montanism The same fcrtulhan who had fortified 
the Catholic church agamst Cinosticism was none the less anxious 
to protect It from becoming a political organization Being 
unable to reconcile incompatibles, he broke with the churcli 
and liecamc the most powerful representative of Montanism 
in tlie West 

Although Tertulhan’s extant works arc both numerous and 
copious, our knowledge ol his hfc is very vague He cannot havt 
been boin much later than about 150 Hi^ activity at* a jurist 111 
Rome must fall within the period of Commodus , for there is no 
indication in his writings th it he w is m Rome in the time of Marcus 
Aurchus, and many p issagcs seem to preclude the supjiosition 
Ihc date of his convtrsion to Christianity is quite uncertain 
there is much m fav<iui of the years between loo and 105 How 
long he remained m Rome <iite»' becoming i Christian, whether he 
had attuned any olhee in the ehurch before leaving Rome, what 
was the d ite of his visit to rxrccce-*on this points also wc remain 
m ignoiance It is certain th it he wis settled in Carthage in the 
second lialt of i<>7, the dale of his writing his 4/)oIogeticu!> and 
(shortly afterwards) his two books Ad ucUiones we also know 
that he became a presbyter 11 Carthige anel was married His 
recogntio i of the Montanistie prophe ey in Fhrygi i is a work of 
God took place m 202-203, at the time when a new persecution 
broke out lor the next Pvi yens it was his constant endeavour 
to secure the vietoiy lor Me nttuusm within the ehurch , but m this 
he b< e line involved more ind more d(tpl> in controversy with the 

majority of the church in ( arthage and esjxciallv with its clergy, 
whic'h had the support of the clergy ot Rome As Jerome writes 
(Dt viY til 53) i Usque ad mexliam aelatem presbyter fuit 
ecelesiae Afncanae mvidiaposUa e t eontumeliis clciieoium K m mac 
occlesi le ad Montam dogma <leli])sus’' On his breach with the 
Catholic church, jirobably m 207-208, he became the h<«id of a 
small Monlanist community in Carthige In this position he con- 
tinued to labour to write and to assail the lav (atholus and their 
clergy until at least the time ot Bi&lie)j> C ahxLus in the Kign ol 
rijgibalus The year of hu death IS uncertain Jerome {vt suf}) 
says ‘ F( rlur vixisse usqiu <i(l decnpiiam aetatem ’ Ihat he 
returned at list to the bosom ol the ( athohe church is a mere 
legend, the motive ot which is obvious his adherents after his 
death continued to miintim themselves as a snail community in 
Caithige Although he li id left the church, his eai her writings 
contirmtd to be extensively read , ind in the 4th century his 
works, along with those of Cyprian, were tin jirineipal rcculmg of 
Western Christians, until they were superseded by those of Jerome 
Ambrose, Augustine and Gregoiy, Jerome has included him in 
his eat ilogm of Chnsti in vin illustres, but only as a Catholic 
to whom reference should be made with caution ' 

The works of lertulliin, r)n thi chronology ol which a great 
deal has been wriiten, and which tor tlie most part do not admit 
of beung dated with jxrfeei ceilimly, fall into ilirte classes — the 
ipologt tie, defending Cliiistianity again 1 paganism and Jmliism 
the polemical elogmatie, refuting heresies and heretics, and the 
tie or prietical, deihng with point" of morality and church 
discinlme In point of time also three periods can be readily distin- 
guished, the yeais 202-20^ and 207-208 constituting the divisions 
SoTiH of tht books he wrott have uiifortunati ly disappeared — 
in particular the Dt spectacuhs, T)t haptismo and /V utrgmihus 
velandii> in Greek , his works in Latin on thv, same subjects have 
survived 

I Works dating from before soj-joj — lo this class belong the 
A pologetii^um (107) and the two bocks Ad nationes, Dc sptctaculis, 
De idololatria, De cultu feminarum Libri II , Dt Ustimomo anthtat 
(written soon after the Apologetuum), 4d mciriyte'^ (jierhaps the 
earliest of all), De haptismo hatreticorum (now lost), Di haptismo^ 
De poenitentia, De otationc (the last three written for caleehiimens), 
De patientiu, Ad uxorem Libn 1 1 , Do prat^inpHonc luicnticorumy 
and Adv Marcionem (m its first form) The Apologcitcum, which 
in the 3rd century was translated into Greek, is the weightiest work 
m defence of Christianity of the first two centuries It disposes 
ot the charges brought agiinst Christians lor ‘'ecret crimes (in- 
cest, Ac ) anti public offences (contemjil of the State religion and 
high treason) and asserts th( xbsohitt superiority ot Christianity 
as a reveakd religion beyond the rivalry of all human systems 


1 Compare also the judgment of Hilary and of Vincent of Lenns, 

Commonit , 24 


663 

Respecting its relation to the Octavius of Mmucius Felix much has 
been written to the present writer it seems unquestionable that 
Tertulhan s work was the later Of great moment also is the 
De praesert phone haereticoruniy in which the jurist is more clearly 
heard than the Christian It is the chief of the dogmatic or 
polemical works and rules the accuser out of court at the very 
opening of the case The Dt. spcctaculis and De idolulatna show 
that lertuUian was already in a certain sense a Montamst before 
he formally went over to that creed, on the other hand, his De 
poemtenha proves that Ins earlier views on church discipline were 
much more tolerant than his laUr To learn something of his 
Christian temper wc must reacl the Dt orahonc and the De paticntia 
The De baphsmo is of special interest from the archaeological 
point of view 

II Works written between 30^20^ and 307-308 — De virgtmbus 
vclandiSy De corona mililiSy De fuga in persecutione, De txkorta- 
ttone oa^htatiSy De scorptaoe (a booklet against the Gnostics whom 
ht compares to seorpions it is written in praise of martvrdom' 
Adversus Hermogeutm, De censu animae adv lleynw^tntm (lost), 
idv Valentiniaywi. Idv A ptlloiatos (lost), De payadiso (lost), De 
fato (lost), Dt aniyyia (the first book on Christian p^yehology) 
Do carno Lhrititt, Dt yesurroctione tarniSy and Dc sf e ftdeltum 
(lost), were all written after feitulhan had reeogmzed tht jirophetic 
claims of the Montanists, but before he had left the chureli 

III Works later than 2o7’-2oS — lo this ptnod belong the five 
books Adv Marcioyienty his mam anti-Gnostic work (m the third 
form the first ol tlie five was written m 207-208), Ad Stapulam 
(an idmonition to the persecuting pn^ onsul of Africa written soon 
after 212), De pallio (i defence of his wearing the palhuni instead 
of the toga), Adv Praxean (his princip«il work against the Mon- 
archiaiis), and Adv Judaeos^ chaps ix -xiv of which are a com- 
pletion by another and less skill ul hand The late t extant works 
of Tdtullian (all alter 217) arc his controversial writings against 
the laxitv of tht Catholics, full of the bitttrcst attacks, especially 
upon Cahxtus, the bishop of Rome these are Dt ivovogaytua, 
Do jc'iumoy De pudiciha, and De ccstast Libn 1 II (lost) Ihe 
arguments against the genuineness of some of the above writings 
do not seem to the present writer to have weight It is qujt< 
I^ossible that Tertulhan was the author of the Ada perpetuae et 
fehcitatx!>y Imt he did not write the Libellus adv oyyines hacreses 
often appended to De praesert phone or the poems Adu Mar^ 
cionomy be bodoyyiUy Dc Jona, Dt Geyusi, Dt judicw Dofniyii or 
the fragment Do txccrandts gentium dus or the De It nutate and 
D( (tins jtidatets of \ovatian 

Foil IONS — For the MSS sec E Preusehen in \ Hamack, 
Gescht^hte dor altchmtl Lxteratury 1 O75-7 Ol printed collections 
the chiif are thi cdtlio pyintcp^ h\ Bcatiib Rhenanus (Basel, 1521), 
Migne, Puty I at 1-11 (Pans, 1844) Fr Oehler (3 vols , Liipzig 
1851-1), and A Reilferscheid and G Wissowa in the Corpus 
striptonim ttcl Lat (Pars 1, Vitnna, i8yo) Editions of the 
separate books are almost innumerable 

Tkwslations -German by K A El Kellner (2 vols, Cologne, 
TS82) ind selections m DihltotJuK thy Kiythtnvater (iBOc), 1872), 
English by'^ S Thelwall and others in Ante-I^iccnt Fathers, 111 
and i\ ind (apologetic anel j)ractieal writings) by C Dodgson in 
Librar\ of ihe Fathtys, \ (C^xford, 1^42) 

LiTERATUKr — Fr Oehler s thirel volume contains a collection of 
early dissertations Sec also \ Hauek, Icftullians Lcbcn und 
bchnftoH (Erlangen, 1877) J M Fuller in Did Chy Dtog iv 
8i8-8()j E \oll(lechen, I ertulhan (C»olha, i8go) , P Mtmeeaux, 
Histoire litUraire de I Afriqiit chrdunne, vol 1 (Pans, 1901), 
r R Ck)ver 1 ht ioyi/iut of Religious lyi tht Farly Roniau I mpire, 
chap X (London, ifjoy) , and the various Histones ol Dogma and 
Ghureh Histories 

For a complete bibhogr ijihy see G Kruger, Hist of 1 arty Christian 
Literature (Fng tr ’^tw York and London, 1807) Herzog-Hauck 
Realomvk foy fnot Theolugu , , and O Baidenhewer, Pa/r(?/ogv 

(Eng ti Freiburg im Bre isgau and St Louis, iyo8) A large 
number of earlier monognphs on special points are cited in the 
yth edn ot the Lnc\ Brit (A Ha , X ) 

TERUEL, a province of north-eastern Spam, formed in 18^3 
from part of the ancient kingdom of Aragon , bounded on the 
N by Saragossa, E by Tarragona, S E and S b> C asttllon de 
la Plan i and Valencia, S W by Cuenca, and W b> Guadalajara 
Pop (1900) 246,001 , area 5720 sq m In the centre of the 
province rise the Sierras of Gudar and San Just , in the south- 
west and west are the lofty Albarracm range, the Montes 
IJmversales, and the isolated ridges of Palomcra and Cucalon 
Outliers of the Gastcllon and Tarragona highlands extend along 
the eastern border The northern districts belong to the Ebro 
basin In the west there are a few peaks, such as the Cerro de 
San Felipe and Muela de San Juan whuh exceed sooo ft m 
altitude and arc covered with snow fur man> months , but the 
highest point is Javalambre (6568 ft) in the south The 
j sierras give rise to several large rivers, the principal being 



664 TERUEL- 

the lagus {qv)y the Guadalaviar, which rises in the Montes 
Universales and flows south-east to enter the Mediterranean at 
Valencia , the J iloca, which flows north from the lake of Celia 
to join the Jaldn at Calatayud , the Guadalope, Martm and 
Matarrafia, tributaries of the Ebro 

Notwitn^^tanding the fertile character of the plains and the 
abundance of mineral wealth, the trade of the province is un- 
importmt and civilization m a backward state, owing to the lack 
of mt ins of trinsporl, want of entii prist and imperfect com- 
munication with tlic outer world Much land is devoted to pasture 
that could be cultivated Extensile forests with hne timber art 
ntgUcted, as an some important coal bed^ in tiK eastern thstricts 
The chief products are corn, wine, oil, cheesi , fruits, timber, flax, 
hemp silk, wool and saflron, together with cattle, shiep and 
swine while in the busier centres some slight manufacture of 
coarst cloth, paper, kalher, soap, pottery and cspirto goods is 
carried on The onI> railw ly is the line from Murviedro, on the 
Gulf of Valencia, to Calatayud 

TERUEL, the capital of the Spanish province of Terucl ^ on 
the left bank of the river Guadalaviar, at its confluence with 
the Alfambra, and on the AIur\ ledro-Calata) ud railway Pop 
(1900) 10,797 The older part of Icriitl is a walled (ity with 
narrow gloom\ streets and crumblmg medieval houses, but 
modem suburbs have been built outside the walls Some of 
the numerous churches are worth seeing, with their paintings 
by the i7th-ccntur} artist \ntonio Visquert In the cloisters 
of San Peilro lie the ^-tmams of the celebrated ‘‘ lovers of 
reruel,” Juan de Marnlla and Isabella dc Segura, who lived in 
the 13th ctntur) and whose pathetic storv has formed the 
subject of numerous dramas and poems by Perez dc Montalban 
Yaqut de Salas, Hartzcnbusch and others The cathedral 
latcs from the i6th centuiy The great aqueduct of 140 
irchts was erected m 1=155-60 by Pierre Pedol, a French 
architect Terud has several good hospitals and asvlums for 
the aged and children, an institute, a training school for teachers, 
)>rimar\ sdiuols a publu library, an athenaeum, a meteoro- 
logiuil station, and a large prison TIk see was created in 
1577 and forms part of the archiepiscopal province of 
Saragossa 

TERVUEREN, a small town of Belgium in the piovince of 
Brabant, midway between Brussels and Louvain Pop (1904) 
4017 It contained an ancient abbey and a hunting chateau 
belonging to the dukes of Brabant 1 he fine park of 1 ervueren 
IS really part of the forest of Soignits The Colonial Museum 
and World’s Colonial School are established here, and Tervueren 
IS connected with Brussds bv a fine broad avenue traversed 
by an electric tramway as well as by carnage and other roads, 
and between 6 and 7mm length 

TERZA RIMA, or “ third rhyme,” a form of verse adap 
from the Italian poets of the 13th century Its origin has been 
attributed by some to the three-lined ntoumel, which w^as an 
( irh Italian form of popular poetry, and by others to the 
s rventes of the Pr()ven9al troubadours The serventese in- 
caicnalo of the latter was an arrangement of triple rhymes, and 
unquestionably appears to have a relation with terza rima , 
this count xion becomes almost a certainty when we consider 
the admiration expressed by the Tuscan poets of the 13th 
century for the metrical inventions of their forerunners, the 
Proven9als In Italian, a stanza of terza rima consists of three 
lines of eleven syllables, linked with the next stanza, and with 
the next, and so on, by a recurrence of rhymes thus aba, 
beb, ede, ded, &c , so that, however long the poem is, it can he 
divided nowhere without severing the (ontinuity of the rhyme 
Schuchardt has developed an ingenious theory that these suc- 
cessive lerzinas are really chains of ritoumels, just as ottava 
rima, according to the same theory, is a chain of rispetti Tlverr 
were, unquestionably, chains of interwoven triple rhymed lines 
before the davs of Dante, but it was ccrt^imly he who raised 
terza nma from the category of folk-verse, and gave it artistic 
character What this character is may best be seen by an 
exammation of the austere and majestic lines with which the 
Inferno opens, no more perfect example of terza nma having 
ever been composed — 
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* Nel mezzo del camimu di nostra vita 
Ml rctrovai per una selva obscura, 

Ch'' la dintta via era smarrita 

Ahi quanto a dir qual era h cosa dun 
Quests selva selvaggla ed aspra e forU, 

Che nel peii&ier rinnova la paura 1 ’ 

It IS impossible, however, to break off here, since there is no 
rhyme to forie^ which has to be supplied twice in the succeeding 
terzma, where, however, a fresh rhyme, irovat, is introduced, 
linking the whole to a still further terzma, and so o 1, inde- 
finitely The only way m which a poem in terza nma can be 
closed IS by abandoning a rhyme, as at the end of Canto i of 
the Inferno j where no third rhyme is supplied to Pietro and 
ihetro Boccaccio wrote terza nma in close following of Dante, 
hut It has not been a form very frequently adopted by Italian 
poets IS or has the extreme difiieulty of sustaining dignity 
and force in these eompheatea chains of verse made Vv-ritcrs 
m other languages very anxious to adventure on terza nma 
In the age of Elizabeth, Samuel Daniel employed it m his 
“ Epistle to the Countess of Bedford,” but he found no followers 
Probablv the most successfully sustained poem in terza nma in 
th( English language is Mrs Browning’s Casa Gmdi Windows 
(1851) The Germans have always had an ambition to wnte 
in terza nma It was used by Paul Schede, a writer of whom 
little IS known, before the close ol the i6th century, and re- 
peatedly by Martin Opitz (iS97“ifi3Q)j who called the form 
dritUeime Two centuries and a half later, W Schitgel h,id the 
courage to translate Dante in the metre of the Italian , and it 
was used for original poems by Chamisso and Ruckert Goethe, 
in 1826, addressed a poem in terza nma to the praise of Schiller, 
and there is a passage in this metre at the beginning of tlie 
second part of haust 

See Hugo Schuchardt, Rttournell nnd I ev me (Falle, 1875) 
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TESCHEN (Czech, Tehn , Polish, Cieszyn), a town of Austria, 
in Silesia 50 m SE of Iroppau by rail Pop (1900) 19,142, 
of which over half is German, 43 per cent Polish and the re- 
mainder Czech It IS situated on the Olsa, a tributary of the 
Oder, and combines both Polish and (lerman peculiarities in 
the style of its buildings The only relic of the ancient castle 
IS j# square tower, dating from the 12th century There are 
several furniture factories and large saw-mills 

Teschen is an old town and was the capital of the duchy of 
Teschen It was at Tcschtn that Maria Theresa and Frederick II 
signed m May 1779 the Peace, which put an end to the w ir of 
Bavarian succession The duchy of Teschen belonged to the dukes 
of TTpper Silcsici and since 1298 it stood under the suzerainty of 
Bohemia It became a direct aiianage of the Bohemian crown m 
1625 at the extinction of the male line of its <lukes, and since 1766 
it Ixire the nanit of baxf -Teschen, owing to th( fact that ITmcc 
Albert of Saxony, who married a daughter of Maria Thertsa re- 
ceived it as part of hv wife s dowry In 1822, it was bestowed on 
the Archduke Charles, the victor of Aspern it was inherited by 
his eldest son, and, at his dtath, in 1895 it passed into the hands 
of hio nephew, tht \rchdukc Frederick 

TESSELLATED (Lai tessellatus)^ formed of tessellae, or small 
tesserae, cubes from hdlf an inch to an inch square like dice, 
of pottery, stone, marble, enamel, &c (See Pavement and 
Mosaic ) 

TESSIN, CARL GUSTAF, Count (1695-1770J, Swedish 
statesman, son of a great aichitect, Nicodemus Tessin, began 
his public Ccireer in 1723, at which time he wa<! a member of 
the Holstein faction In 1725 he was appointed ambassador 
at Vienna, and m that capacity counteracted the plans of the 
Swedish rhanccllor, Count Arvid Horn, who was for acceding 
to the Hanoverian Alliance During the riksdags 1726-27 and 
1731 he fiercely opposed the government, and his wit, eloquence 
and imposing presence made him one of the foremost pro- 
tagonists of the party subsequently known as “ The Hats ” (see 
Sweden History) From 1735 to 1736 he was again Swedish 
ambassador at Vienna During the riksdag of 1738 he was 
elected marshal of the diet and contributed more than anyone 
else to overthrow the Horn administration the same year On 
the division of the spoil of patronage he chose for himself the 
post of ambassador extraordinary at Pans, and from 1739 to 
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1742 delighted Versailles with his brilliant qualities of grand 
seigneur^ at the same time renewmg the traditional alliance 
between France and Sweden which had been interrupted for 
more than sixty years His political ability, however, was by 
no means commensurate with his splendid social qualities It 
was his sanguine credulity which committed the “ Hats ” to 
their rash and unconsidered war with Russia in 1741-42, though 
in fairness it must be added that Tessin helped them out of 
their dilTiculties again by his adroitness as a party leader and 
his stirring eloquence He gained his arm-chair m the senate 
as a reward for his services on this occasion In 1743 lessin 
composed the long outstanding different es between Sweden 
and Denmark in a special mission to Copenhagen In 1744 he 
was sent at the head of an extraordinary embassade to Berlin 
to escort to Stockholm Frcdentk the Great’s sister, Louisa 
Ulrica, the chosen bride of the Swedish crown-prince, Adolphus 
Frederick As overhofmarskalk of the young court, Icssin 
speedily captivated the royal pair He also succeeded in 
withdrawing the crown-prmie from beneath the influence of 
the Russian empress Elizabeth, to whom Adolphus Frederick 
owed his throne when he became kmg of Sweden in 1751, 
thereby essentially contributing to the mamtenance of the 
independence of Sweden From 1746 to 1752 Tessin was 
president of the chancellery, as the Swedish prime minister 
was called in those days His “ system ” aimed at a rapproche- 
ment with Dcnmaik with the view of counterbalancing the 
influence of Russia in the north It was a dignified and piudent 
policy, but his endeavour to consolidate it by promoting a 
matrimonial alliance between the two courts alienated the 
Swedish crown-pniK e, who, as a Holsteiner, nouiished an 
ineradicable hatred of everything Danish As, moreover, on 
the accession of Adolphus Frederick in 1751, Tessin refused 
to couiitenance any extension ol the royal prerogative, the 
rupture between him and the court became final On the 
occasion of the coronation (1752) he resigned the premiership, 
and in 1754 the governorship of the young crown-pnnce 
Gustavus also, spending the rest of his days at his estate at 
Akero Tessin was one of the most brilliant personages of his 
day and the most prominent representative of Trench culture 
in Sweden He was also a fine orator, and his literary style 
IS excellent 

His principal works arc his autobiographical fragments (ist ed 
Stockholm, i8iy), Tesbtn och I ei>i^iniana A G le^^tns Daghok 
(StocKholm, 1824), both of them < vlrarts from his voluminous MS 
memoirs in 20 volumes and hi-, famous E71 gatrmal man<: hrtj til 
en ung Pnns (Stockholm, 175^ English editions, 1755 and 1756), 
addressed to his pupil, afterwards Gustavus III , one of the most 
delightful books for the young that ever saw the light 

Sec R Nisbct Bain, Gws/aiiiis /// and his Contemporaries {London^ 
1895), vol I Birnhard von Be show, Minne af Grefvr K G Tissin 
(Stockholm, 1864) Bernhard Elis Malmstrom, Avenges pohtiska 
histona frdn Konung Karl XII 's did tiH statshvalfningtHy 1772 
(Stockholm, 1893-igoi) (K N B ) 

TEST ACTS The principle that nom but persons professing 
the established religion were eligible tor public employment 
was adopted by the legislatures of both England and Scotland 
soon after the Reformation In England the Acts of Supremaev 
and Unifoimity and the severe penalties denoumed against 
recusants, whether Roman Catholic or Nonconformist, were 
affirmations of this princ iplc Ihc Act of 7 Jac I c 2 provided 
that all such as were naturalized or restored m blood should 
receive the sacrament of the Lord’s Suppci It was not how- 
ever, until the reign of Charles II that actual rti eiving of the 
communion of the Church of England was made a condition 
precedent to the holding of public offices The earliest imposi- 
tion of this test was by the Corporation Act of t66i (13 Car II 
St 2, c i), enacting that, besides taking the oath of allegiance 
and supremacy and subscribing a declaration agamst the 
Solemn League and Covenant, all members of corporations 
were within one year after election to receive the sacrament of 
the Lord’s Supper according to the rites of the Church of Eng- 
land This act was followed by the Test Act of 1672 (2*; Car 
II c 2) The immediate cause of the Test Act (the full title 
of which IS “ An act for preventing dangers which may happen 
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from popish recusants ”) was the king’s declaration of mdulgence, 
dispensing with laws inflicting disabilities on Nonconformists 
This act enforced upon all persons fillmg any office, civil or 
military, the obligation of taking the oaths of supremacy and 
allegiance and subscribing a declaration agamst transubstantia- 
tion, and also of receiving the sacrament within three months 
after admittance to office I he act did not extend to peers, 
but m 1678 30 Car II st 2 enacted that all peers and members 
of the House of Commons should make a declaration against 
transubstantiation, invocation of saints, and the sacrifice of 
the mass — a special exception being made in favour of the 
duke of York Ihe provisions of the Test Act were violated 
by both Charles II and James II on the grounci of the dispens- 
ing power claimed by the Stuart kings In the well-known c^e 
of Ciodden \ Hales (ii State I rials, 1166), an action for penalties 
under the Test Act brought against an officer in tin armv, the 
judges decided in favour of the dispensing powei — a power 
finally abolished by the Bill of Rights After a considerable 
number of amendments and partial repeals by the legislature 
of the acts of i66i, 1672 and 1678, and of acts of indemnity 
to protect persons under certain circumstances from penalties 
incurred under the Test Act, the necessity of receiving the 
sacrament as a quahfiaition for office was abolished by 9 Geo IV 
c 17, and all acts requiring the taking of oaths and declarations 
against transubstantiation, &c , were repealed by the Roman 
Catholic Relief Act of 1829 (10 Geo IV c 7) I his general 
repeal has been followed by the special repeal of the Corporation 
Act by the Promissory Oaths Act 1871, of the Test \(t by the 
Statute Law Revision Act 1863, and of the act of 1678 by an 
act of 1866 (29 & 30 Vict c 19) Religious tests remained 
in the English universities until 1871, in Dublin University 
until 1873, and the Scottish universities until 1889 To be a 
member of the ( hurch of England was a necessarv condition 
precedent for holding most university or college offices b) the 
Act of Uniformity of 1662, and such offices were not affected 
by the loleration Act of 1688 and the Roman Catholic Relief 
Act of 1829 In 1871 the Univcrsitv Tests Act abolished sub- 
scriptions to the articles of the Church of England, all declara- 
tions and oaths respecting religious belief, and all compulsory 
attendance at public worship in the universities of Oxford, 
Cambridge and Durham There is an exception confining to 
persons in holv orders of the Church of England degrees in 
divinity and positions restricted to persons in holy orders, such 
as the divmitv and Hebrew professorships 

Scotland —A religious test was imposed immediately after the 
Reformation By 1 507, c no one was to be appointed to a public 
olhcc or to be a notarv who did not profess the Reformed religion 
The Scottish Test Act was 1681, c 6, rescinded by 1090, c 7 Re- 
nunciation of poper\ was to be made by persons emplo>cd m 
education (1700 c \ motion to add, after the i8th article of 

union, an eximption of Scotsmen from the sacramental test in the 
United Kingdom was negatived by the Scottish parliament A 
smiilar fate awaited a proposal that while a sacramental test was m 
force in Fngland all persons in public office m Scotland should 
subscribe thtir adhesion to the Presbyterian Church government 
B> ^ 7 ^ 7 } ^ b, all professors, principals, regents, masters or others 
bearing office in an\ university, college or school in Scotland were 
to profess and subscribe to the Confession of Faith All persons 
were to be frtt of any oath 01 test contrary to or inconsistent with 
the Protestant religion and Presbytenan Church government The 
icception of the communion was never a part of the test in Scotland 
ns m England and Ireland The necessity for subscription to the 
C onfession of Faith by persons holding a university olhce (other 
than that of principal or professor 01 theology) was removed by 
16 & 17 Vict c 8 q Ihe act provided that m place of subscription 
every person appointed to a university office was to subscribe a 
declaiation according to the form in the act p»-omising not to teach 
any opinions opposed to the divine authorit> of benpture or to the 
Confession of Faith, and to do nothing to the prejudice of the 
Church of Scotland or its doctrines and privileges Ml tests were 
finally abolished bv an act of 1889 (52 I't 51 Virt c 55) 

Ireland — An oath of allegiance was required by the Irish Act 
of Supremacy (2 Ehz c i) The Fnglish \ct of ^ Will A M c 2 
substituted other oaths and enforced m adtlition from peers, 
members of the House of Commons, liishops, hamsters, attorneys 
and others a declaration agamst transubstantiation, invocation of 
the Virgin Mary and the saints, and the sacrifice of the mass By 
the Irish Act of 2 Anne c 6 every person admitted to any office, 
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vil or military, was to take and subscribe the oaths of alkgiancc, 
ipremacy, and abjuration, to subscribe the declaration against 
ansubstaiitiation, Ac , and to receive the Lord’s Supper according 
> the usage of the Church of Ireland English legislation on the 
ibjLCt of oaths ind declarations was adopted in Inland by 
elverton's Act, 21 A 22 (tco III c 48, § 3 (I^ ) Ihesc provisions 
ere all repeah d by the Promissory Oaths Act 1871 Iht Roman 
itholic Relief Act of 1793 (33 Geo III c 21, Ir ) excepted Innity 
)llege, Dublin, from its provisions, and tests existed m Dublin 
iiversit\ until 1873 They were aliolished as far as regarded 
rtain scientific professorships in 1807 by 30 Viet c g, and were 
lally abolished for the whole university by the University of 
ublin lests Act 1S73, except as to professors of and lecturers in 
vmity 

United States — By art 6 of the constitution, “ no religious test 
all ever be required as a qualiheation to any office or public trust 
ider the United States A similar provision is generally included 
the state constitutions 

TESTAMENTS OP THE THREE PATRIARCHS This apo- 
yphcil work of the Hcbiew Scriptures was first published b> 
R James {The Testament of Abraham, the Greik Text now 
st edited with an Introduction and No*es With an appendix 
niaimng extracts from the Arabic Version of the Testaments of 
hraham, Isaac and facob, by Barnes, Texts and Studies, 11 2 
imbndge) The Greek testament of Abraham is preserved 
two recensions from six and three MSS rtspt(tivel> Jhis 
stament is also edited by Vassilicv in his Anecdota Graeco- 
vzantina, 1893, ^ 292-308 from a Vienn«i MS alrcad> used 
' James Accordmg to James, it w^us written in Egypt m 
e 2nd centurv A D , and was translated subsequently into 
ivonic (lichonrawow, Pamjatntkt otretuhennoi russkoi JAte- 
iuri, 1863, 1 79-90), Rumanian ((master, Proceedings of the 
cteiv of Bibltcal Archaeology, 1887, i\ 195-226), Ethiopic 
d Arabic 

This testament deals with Abraham’s reluctance to die and 
e means by which his death was brought about As regards 
origin James writes {op at , p 55) “ Ihe Testament was 

iginallv put together m the second century by a Jewish 
iristian for the narrative portions he employed existing 
wish legends, and for the apocalyptic, he drew largely on his 
agination ” He holds that the book is referred to hy^ Ongen, 
7 m tn Luc \\\v With the exception of \ -\i the work is 
illy a legend and not an apocalypse 

lo the above conclusions Schurcr, Gesch des jud Volkes, 3rd 
, 111 252, takes objection He denies the rcfirencc in Ongen, 
d asserts that there are no grounds tor the tissumption of a 
rtial Jewish origin But the present writer cannot agree with 
hurer in these criticisms, but is convinced that a large body 
Jewish tradition lies behind the book Indeed, Kohler 
nmsh Quarterly Review, 1893, 581-606) has given adequate 

3unds for regarding this apocrvph as in the mam an inde- 
ndent work of Jewish origin subsequently enlarged by a few 
ristian additions 

An English translation of James's texts will be found m the 
\te-Ntcene Christian Library (Clark, 1897), pp 185-201 Tlie 
.tamentsof Isaac and Jacob art in part still preserved in Arabic 
d rthiopic (see James, 0/7 cit 140-161) (R H C ) 

TESTAMENTS OF THE TWELVE PATRIARCHS The 

staments of the Twelve Patriarchs (see Apocalyittc Liti- 
TURE 11 Old Testament), are an important constituent of 
e apocryphal scriptures connected with the Old Testa- 
nt, comprising the dying commands of the twelve sons of 
cob 

They '^were written m Hebrew in the later years of John 
^rcanus — m all probability after his final victory over the 
nan power and before his breath with the Pharisees — in 
tier words, between 109 and 106 Their author was a 
larisee who combined loyalty to the best traditions of his 
rty with the most unbounded admiration of Hyrctinus The 
iccabaean dynasty had now reached the zenith of its pros- 
rity^, and m its reigning represent itive, who alone in the 
itory of Judaism possessed the triple offices of prophet, 
lest and king, the Pharisaic party had come to recognize 
e actual Messiah To this John Hyreanus, in whom had 
Immated all the glories and gifts of this great familv our 


I authoi addresses two Messianic hymns The writer already 
I sees the Messianic kingdom established, under the sway of 
whi( h the Gentiles will m due eourse be saved, Bcliar overthrown, 
sin disappear from the earth, and the righteous dead rise to 
share in the blessedness of the living Alas for the vanitv of 
man’s judgment and man’s prescience ’ Our book had hardlv 
been published, when Hyreanus, owing to an mjury done him 
by the Pharisees, broke with their party, and, joining the 
Sadduiees, died a year 01 two later His successors proved 
themselves the basest of men Their infamy is painted in lurid 
colours bv contemporary writers of the ist century b c , and by 
a strange irony the work, or, rather, fragments of the work of 
one of these assailants of the later Maeeabees, has achieved 
immortality by finding a covert in the chief manifesto that was 
issued on behalf of one of the earlier members of that dynasty’^ 
This second writer singles out three of the Maccabean priest 
kings for attack, the first of whom he charges with every 
abomination , the people itself, he declares, is apostate, and 
chastisement will follow speedily — the temple will be laid waste, 
the nation earned alresh into captivity, whence, on their re- 
pentance, God will restore them again to their OA^n land, where 
they shall enjoy the blessedness of God’s presence and be ruled 
by a Messiah sprung from Judah When we contrast the 
expectations of the original writer and the actual events that 
followed, It would seem that the chief value of his work would 
consist in the light that it throws on this oliscureand temper try 
revolution in the Messianic expectations of Judaism towards 
the close of the 2nd century But this is not so The mam, 
the overwhelming value of the book lies not in this province, 
but m Its ethu il teaching, which has ai hieved a real im- 
mortality by influencing the thouglit and diction ol the writers 
of the New Testament, and even those of our Lord This 
ethical teaching, which is indefinitely higher and purer than 
that of the Old Testament, is yet its true spiritual child, and 
helps to bridge the chasm that divides the ethics of the del and 
New Testaments ” ^ 

In the early decades of the Christian era the text was eurrent , 
in two forms, which are denoted by and H^ in this artic'le 
and in the edition of the text published by the Oxford Uni- 
versity j^ress “ Ihe former of these was translated not later 
than AD 30 into Greek, and this translation was used by the 
scholar who rendered the second Hebrew recension into Greek 
The first Greek translation was used by our Lord, by St Paul, 
and other New Testament writers In tlie second and following 
centuries it was interpolated by Christian scribes, and finally 
(ondemned undiserirninatingly along with other apocryphs 
For several centuries it was wholly lost sight of, and it was not 
till the T3th century that it was rediscovered through the 
agency of Robert Grosseteste, bishop of Lincoln, who translated 
it into Latin, under the misconception that it was a genuine 
work of the twelve sons of Jacob, and that the Christian inter- 
polations were a genuine product of Jewish prophecy The 
advent of the Reformation brought in critical methods, and the 
book was unjustly disparaged as a mere Christian forgery for 
nearly four centuries The time has at last arrived for this 
book, so noble in its ethical side, to come into its own ” ^ 

Versions and MSS — The two recensions ® of the Hebrew original, 
to which wc have already referred, were translated into Greek, tlu 
former being attested by the Greek MSS chi ind the latter by 
ab d e f g, which groups for the sake of brevity we dtsignaU as 
a and A The Greek version was m turn rendered into Anne man 
in the 5th or 6th et ntury The rendering was made, except m a 
limited number of passages, from p Of this version there are at 
least eleven MSS known Here again two types of text, A* and 
A'^, art represented, but for the most part the differences originated 
within the Armenian Finally about the r3th century the Slavonic 
Version was made from the /3 form c^f the Greek Version Here 


1 From § I of the Introduction to R H Charles’s The lestaments 
of the Twelve Patriarchs, translated from the Editors Greek Text 
(A & C Black, 1908) 

* From § I of the Introduction to R H Charles’s The Greek 
Versions of the Testaments of the \ 1 1 Patriarchs (Oxford University 
Press, 1908) 

* Some of the evidence for this conclusion will be given later 
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again we have two recensions and S®, but the one may be on 
tht whole reasonably described as an abbreviation of the other 
The relations ot the above authorities art too complicated to be 
treated of here in detail, but they are represented on the subjoined 
diagram 


H( > Hebrew Archetype) 



Oviginal Language — Apart from Grabe, till within the last fifteen 
years no otabk scholar has advocated a Hebrew original Nitzsch, 
Dillmann, Kitschl and Sinker are convinced that the book was 
not a ti inslation but was written originally in Greek lo Kohler 
and Chaster belongs the honour of rt -opening the question of the 
Hebrew original ol th( lestainents Only the latter, however, 
offered any linguistic evidence In his article ^ on the question he 
sought to establish 1 Hebrew original of all th( Teslamtnts and to 
prove th it the Ht bre w text of N iphtali which ht had fhscovered 
was the original testament, and th it the Grttk Naphtali was a 
late and corrupt reproduction ot it with extensive additions from 
othci sources JJut he failed m estabhshing either thesis Ihe 
subject was next taken in hand b/ R II Charles, who m a pre- 
liminary form in the Lnuyclopaedia Biblica (1 241, 1899), later, 
with considerable fullness, in his edition of the Crreek text of the 
rcstameiits (i9f>ii), biought to hght a number of facts that put the 
question of a Hebrew original beyond the range of doubt We 
will now place a few of the grounils before the reader 

(a) Hebrew Lonstruchons and ixpresi^ions are to he found %n every 
page Though the vocabulary Greek the idiom 1% frequently Hebraic 
and foreign to the genius of ihe Greek language Thus in T Rcub 
VI II €v avTip ^fe\^^aTo=*in!l 13 In T Jud xx 4, ariiOeL 
offTeojv avTov — an utterly unmeaning phrase — becomes intelligible 

on retroversion — “on his very heart “ In T Benj x ii 
KaToiKi)(r€T€ 4 ir* iXwldi 4 v 4 y.QL— ye shall dwell securely with me", 
for here tV’ as several times in the Septuagmt, is a wrong 

ren<lering of n 03 ^ 

(b) Dittographic renderings in the Grtek of the same Hebrew ex^ 
presston , also dittographic expressions in the Greek implying ditto- 
graphs in the Hebrew See Introduction to R H Charles s Text, § 1 1 

{c) Paronomasiae which are lost in the Greek can he restored by 
vetranslation into Hebrew There are over a dozen of such iiislanees 

{d) Many passages which are obscun or wholly unintelligibh in 
the Greek become dear on rctranslaUon into Hebrew Of the large 
body of such passage s (see op iit § 1 2) we will give only one In 
T Jud IX 3, we have the following impossible sentence, where 
Esau IS referred to ijpdr} vcKpbs tV 6 p€L ^leip, nal iropevd/xevos iv 
'Avopipafi diriOapfv Here a fragment of the Hebrew original, 

which has happily been preserved, reads " wounded “ where 

the Greek has v€ff/[)6s = which is manifestly a corruption of 

the former 

In all the above cases there is no divergence among the MSS 
and Versions Yet the restorations are so many and so obvious 
that our contention might be taken for proven But there is 
stronger evidence still, and this is to be founcl where the MSS and 
Versions attest different texts, a standing generally in opposition 
to A ( = Armenian Version), and S ( = Slavonic Version) By 
means of this evidence we arc able to prove not only that our book 
IS from a Hebrew original, but that also the Hebrew existed in two 
recensions, H" and II*®, which art the parents respectively of a and 
(set diagram above) 


' ‘The Hebrew Text of one of the Testaments of the XII 
Patriarchs “ {Proceedings of the Soc of Bibl Archaeology, December 
1893, January 1894) 


a and /3 arc not, strictly speaking, Greek recensions , for their 
chief variations go back to diverse forms of text alreadv existing 
in the Hebrew H“ and H^ For the considerable body of evidence 
supporting this conclusion see the Introduction to R H Charles's 
Text, § 12 A couple ot the many passages in which the variations 
m a and /i are due to vanations in and will now be given 
In T Benj xil 2 a reads iKoipijOr) virv(p Ka\(p, and /it A airiOave 

yr}pei Ka\tp Here iKoifxhdv and aird^ave may be taken as render 
mgs of the same Hebrew word, but birvtp icaXv=n21D an un- 

doubted corruption of n 31 l 3 nW 3 - at a good old age" Iht 
same corruption invaded both Hebrew recensions in T Ztb 
X 0 , I Dan vii i T Ash vni 1 T Jos xx 4, whereas in 
T Iss vn 9 both recensions were right fn the late Hebrew text 
of Naph 1 I the correct Hebrew phrase is found Again m 1 
Ash VI 6 a reads el(T<pipu avrov cis alwviov and (i A 

irapajuvffeiTat avrdp tv Here wapa^vOttrat ~ a eorruptiun 

of It IS the soul of the righteous that is here 

spoken of, and a rightly says that the angel of peace leads 
him into eternal hfe " The rightness of H* is confirmed by T 
Benj VI I which reads 6 ydp tiyyeXoi rrjs eipi/jvrii n-qv 

ai/ToO 

H and however, differed mainly from each other in woids 
and phrases, as we infi r from a and /3 In some passages, however, 
tlie divergence is on a largtr scale as in T Lev 11 7-111 Not- 
withstanding these divergences, however, the great similarities be- 
tween a and fi oblige us to cissumo th it the translator ol used 
the Gnek version of H“, or vice versa That the former is the 
more likely we shall see presently lo the above vve have a good 
parallel m the Book of Daniel for the variations of its two chief 
Greek Versions — that of the Septuagmt and of Theodotion— go 
back te) variations in the Semitic 

Date of the Original Hebrew — " The date of the groundvork of 
the lestaments is not diihcult to determine Thus Reuben (7 
Reub vi lo-ii) admonishes his sons Upos rbp Atvi tyylauTe ev 
Taveivwaei KapbLa^ vp-uiv iva evXoyiav iK tov arbparos airov 

Bn €v avTip t^eki^aro Kvpiof tiaffiXevciv Dieiriop vaurbs toO \aoi> Here 
a high priest who is also a king is referred to Such a combmatior 
of ofhccs naturally makes us think of the Maccabean jincst-kings of 
the 2nd century bc The possibility of doubting this relercnct is 
excluded by the words that immediately follow — kui rpocKiprjeare 
TO (Tv4pp,a avTov bri virbp vpQiV axoOavtirai iv 7roX//io<s oparoU sal 
aoparoii Kai iv vpXv ierai jiaeikevs aiwvtos A similar statement is 
made in T bim v 5 Thus the high-pnest is not onlv a high priest 
and civil rukr, but ilso a warrior That theMaccahi in high pnests 
are here designed cannot be reasonably doubted lint the identihca- 
tion becomes undoniibk, as furiher characteristics of this priestly 
dynasty come to hght It was to be a new priesthood and to be 
called by a new name (1 L».v viii 14 upareiav v 4 av 6 vupa 

Kaivop) Now the Aliecabe.in high jincsts were the hrst to assume 
tlie title ‘ priests of the Most High God ' — the title ancicntlv 
borne by Meiehizedek But the praises accorded in this book 
could not apply to all the Maccabean priest-kings oi the nation 
As it was written by a Pharisee, it could not have been composed 
after the breach arose between John Hyreanus and the Pharisees 
towards the close ol the 2nd century b c Thus the period of 
composition lies between 153 when Jonathan the Maccabec assumed 
the high-pneslhood, and the year ot the breach of John Hyreanus 
With the Pharisees some lime, thtrefore, between 153 and 107 But 
the date can be determined between closer limits To out member 
of the Maccabean dynasty arc the prophetic gifts assigned m our 
text (T Lev viii 15) in conjunction with the functions ol kingship 
and priesthood Now, in all Jewish history the triple oitices wcie 
ascribed to only one individual, John Hyreanus Hence vve con- 
clude that the J estaments were written between J 37 and 107 ” But 
the limits oi the date of composition may be fixed still more definitely 
For the text rcters most probably to the destiuction of Samaria, 
T Lev VI II In that case tlic Testaments were written between 
109 and 107 B c 

Dale of ihe Greek Version — The a Version seems to have been 
translated first, indeed before ad 50 , for it is twice quoted by 
St Paul The first passage is m Rom 1 32 ov fibvov ai^ra iroioiaiv 
aWa Kal ffvvevboKOvtrtv rots irpdaaovaiv, which is taken almost 
verbally from T Ash VI 2, fin ol diirpbaoToi Biffews 1 [Ko\aaovTai 
{fd afjLaprdvovffi) 6ri Kal vpdffffovffi rb KakOP Kal (TVPtvbokOvai rots 
irpdacrovaiy Since bg, A omit the words 6 ti vpavaoiatv, we 

conclude that, tliough it is now found in a, adef, S^, it was 
ongmally wanting m /3 and jirobably also in H^ For as we have 
already seen (see diagram above) act were early influt need by a, and 
d is conflate in charact^'r Hence in reality tht passage was pre- 
served only by a originally 

Ihe second passage is the well-known one in i Thess 11 16 
Htpdaeep 8 b iP ai^rot'f 17 dfeyr) (+T0O 0 €ov DEFO it, Vulg go) els tAoj 
which iS borrowed from i Lev vi, ii, i(t> 0 a<x€v 8 k ( + ^Tr p) avrovs 
V ^pyh 0 €ov eis tAos 

Here reads KvpLov for roC OeoO The krl is omitted by a 
through a simple scnbal error 

On the ground of the above quotations we assume, tlurcfore, 
that a was used by St Paul, and that H“ was thtrefore translated 
into Greek at latest before a d 50 
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When was translated we have no dehnite means of deter- 
mming It was in all hkchhood done subsequently to H'* The 
translator of appears to have had the translation of H** before 
him, and to have followed it generally unless where there were 
manifest divergencies between and ^ 

Jewish Additions to the Text — (a) A large body of these additions 
can be classed under om head as written with a well-defined object 
and at a definite period This period was about 70-40 b c , and 
the object of the additions was the overthrow of the Macc<ibean 
high-prit sthood, which in the ist century bc had become guilty 
ofevcr> lewdness 1 Lev x , xiv -x\i , 1 Jud xvii 2-xviii i (^), 
XXI 6-xxiii , xxiv ^- 0 , T Zeb ix T Dan v b 7, vii ^ 

T Naph iv , T Gad viii 2 , 1 Ash vii 4-7 I hese additions 
are identical in object and closely related in character and diet on 
with the Psalms of Solomon 

(6) Other additions arc of various dates and cannot bc more 
than mentioned here, z c , T Kcub 11 3-ni 2 T Lev xvii 1-9 
T Zeb vi 4-0, vii -via I Jos x 5~xviii 

Christian idditions to tfu Icxt — These additions are to be found 
in most of the Testaments and w'erc made at different periods 
Thf existence of tht^^c Chriistian elements in the text misled nearly 
every scholar lor the past lour hundred years into believing that 
the book itself was a Christian apoeryph To Grabe, bchnapp 
and Conybeirt belongs the eredit of showing that the Christian 
elements were interpolations — to Conybeare especially of the three, 
since, where js the two others showed the high piobability of their 
contention on internal evidence, Conybeare proved by means ol 
th Vrmenian Version that when it was mailc many of the inter- 
polations had not yet found their way into the text For a lull 
treatment of these passages see R H C harles s Testaments of the 
Twelve Patriarchs (190^), Introd § 20 

Influence on the Neiv Testament — We have already shown that 
St Paul twice quoted from the Greek text of the Testaments These 
two passages in Rom ind i Thess give but the very faintest idea 
of the degree ol his indebtetlness in thought and phraseology in 
Several of his Lpistles, especially that to the Romans But of 
still greater interest are the passages in the Gospels which show 
the influence of the Testaim nts and these belong mainly to the 
sayings and discourses of our Lord We may mention two of the 
most notable of these Thus Matt xviu 15, 35, which deal with 
the great question of forgiveness are elearly dependent on our 
text 

Matt xvni 15 'EAv Zk hfiap- T Gad vi 3 ’Edi' rts afiap- 
TTiiT’Q 0 a 5 €\ 06 s aou icard ffou, rijo’ct eU ak enrk aurip iv elpifivu 
iiirayc IXey^ov avrbv fMera^u <ro 0 Kal i 6 .v (xeravoijffri 

Kal avTov /jl 6 vov avrip 

35 ’EA*' fir) 6 .<pr)re tKaaros rip vi 6 ll(rvx<x<fov fik) TKiy^ris 
<lAe\0(^ avrov dvb rwv sapdiuv 

If/Mov V 7 *^A 0 es auT(p airb Kapdlas 

Next, the duty of k ving God and our neighlxnir is aln idy found 
in T Dan v 3, which is the oldest litcrarv authority which enjoins 
these two great commands The form is infinitely finer in Matt 
xxii 37-^9, but the matter is already in the lest Dan See liitroil 
§ 26 to R H Charles s Testaments of the Twelve Patriarchs 

Litfr\turf —(a) Texts —Sinker, Testamenta XII Painarcharum 
(1809) , [this work gives h in the text and a in the footnotes , sub- 
sequently (1879) Sinker issued an Appendix with variations from 
eg] , Charles, The Greek Versions of the Testaments of the XII 
Patriarchs from nine MSS with the Variants from the Armenian 
and Slavonic Versions and the Hebrew T ragmtnts (1908) Com- 
mentary — Charles, The Testaments of the Twelve Patriarchs trans- 
lated from the Editor's Greek Text (1908) Critual Inquiries — See 
Schurer, G J V lu 2O1-262 Chailes, The Tesi XII Patriarchs 
pp xxxvi -xh (R H C ) 

TESTAMENTUM DOMINI (“ Testament OF OUR Lord ”) 
Extracts irom the book which bears this title, contained in an 
Sth-century MS at Pans, were published by Lagardc in 1856 
(Reliquiae luns ecclesiastia antiquissimae 8 o^g) , and a Latin 
fragment, edited by Dr Montague James, appeared m 1893 
(Texts and Studies, 1 134) Ihe whole book was first published 
in Syriac in 1899, with a Latin translation by Mgr Rahmani, 
the Uniat Syrian Patriarch of Antioch His text is that of a 
17th-century MS at Mosul, tne colophon of which says that the 
Syriac text was translated from the original Greek ‘‘ a Jacoho 
paupere,'^ evidently James of Edessa, in a D 687 but he makes 
use of other material, including an Arabic version made from 
a Coptic copy wntten in a D 927 Ihe Mosul MS contains 
the whole Bible m the Peshitto version, followed by the Syrian 
“Clementine Octateuch,’* te, the collection of ecclesiastical 
law, in eight books, which was used by the Nestoiians and 

* § 14 of the Introduction to R H Charles's The Greek Versums 

of the Testaments of the XII Patriarchs 


Jacobites Of this the Testament forms the first two books , 
and according to the title (which, apparently by an error, is 
made to apply to the whole eight books) it contains the “ testa- 
ment, or words which our Lord spake to His holy Apostles 
when He rose from the dead ” Plainly, it is one of that series 
of writmgs, claiming to embody the fundamental rules of the 
Church, which culminates m the Apostolical Constitutions (qv) 

It falls into three distinct parts an apocalyptic introduction 
(book 1 chajiters 1-18 , the divisuin into books, however, is clearl> 
not original) a ‘ church order proper (1 19 11 24) , and i 

conclusion (11 25-27) ol the same apocalyptic character as the 

introduction (a) Ihe Introduction professes to contain the record 
of the revelation of Hiinsell by the Lord to His Apostles, with 
whom arc Martha, Mary and Salome, on the evening after IIis 
resurrection He is represented as unfolding to them, at their 
request, the signs of the end, and giving them instruction on various 
other topics Incidentally, the fact becomes plain that this section 
is composed from tlu standpoint of Asia Minor and Syria, that it 
tiales liom scon after the time of Maximm (255-^8) and Deems 
(249-51), and that it springs from a Christian community of a 
strictly puritan type (i^) The Chunk Order follows the general 
lines of the Canons of Hippolytus and similar documents It 
describes the Church and its buildings (1 19) , the office of the 
bishop ind his functions (1 19 27) the mystagogic instruction 

(1 28) common to this and the Arabic Didascalia, where it occurs 
in an earlu r form, and basid in iiart upon the Gno'^tic Acts ol 
Peter “ , the presbyter (i 2()-32) , the deacon (1 33^38) , con- 
fessors (1 39) , the widows who have precedence in sitting 

(1 40-43), iipiiareiitly the same persons wlio arc sjiokcn ol else- 
where as prcsbytcresscs " (1 35, 11 19), the subdeacon (1 44) 
and the reader (1 j5), the order of whost offices seems to have 

lieen inverted virgins of Ixith sexes (1 46) and those who jiosscss 
charismata or spiritual gilts (1 47) Next conic the regulations 
for the laity, including the whole course ot preparation lor and 
admission to baptism (11 1-8), confirmation (ii 9), and the eucharist 
(11 10) , after which there follows a senes of miscellaneous regula- 
tions lor Easter and Pentecost (11 11-12), the agijie (11 13), the 
funds ot the Church (11 17-20), the visitation ot the sick (11 21), 
the use of psalmody (11 22), the burial of the dead (11 23), and the 
hours of prayer (11 24) (c) Ihe Conclusion (11 25-27) brings us 

back to the injunctions of the Lord as to the keejimg eff these pre- 
cepts, a special charge to John, Andrew and Peter, and a state- 
ment that copies of the testament were made by John, Peter and 
Matthew, md sent to Jerusalem by the hands of Dosithaeus, billas, 
Magnus and Aquila. ' 

In all this there is much that is peculiar to or characteristic 
of the Testament First and foremost is its ascription to the 
Lord Mimseif, which we tan hardly be mistaken in regarding 
Ob an attempt to claim ycl higher sanction than was claimed 
by the various compilations which were styled “ apostolic ” 
This fact alone would lead us to infer the prc-e\istcncc of 
certain of the latter Again, the whole tone of the Testamentum 
IS one of highly strung asceticism, and the regulations are sui h 
as point by their seventy to a small and strictly organized body 
Ihey arc “the wise,” “the perfect,” “sons of light”, but 
this somewhat Gnostic phraseology is not accompanied with 
any signs of Gnostic doctrine, and the work as a whole is orthodox 
in tone They are set in the midst of “ wolves,” despised and 
slighted by the careless and worldly there is Irequtnt mention 
of “ the persecuted,” and of the duty of “ bearing the cross ” 
There appears to be no locus poemtentiae for serious sins ex- 
cepting in the case of catechumens, and there is a notable 
“ perfectionist ” tone m many of the prayers Charismata, and 
above all exorcisms, occupy a very important pkue there is 
a vivid realization of the ministry of angels, and the angelic 
hierarchy is very complete Great stress is laid upon virginity 
(although there is not a sign of monasticism), upon fasting 
(especially for the bishop), upon the regular attendance of the 
whole clerical body and the “ more perfect ” of the laity at 
the hours of prayer The church buildings are very elaborate 
and the baptistery is oblong, a form found apparently onlv here 
and m the Arabic Didascalia Amongst the festivals mentioned 
are the Epiphany, Easter and Pentecost With regard to the 
prayers, they arc based upon forms common to this and other 
Church orders, but have many lengthy interpolations of an 
inflated and rhapsodic kind Ihe bishop appeals to rank far 
above the presbyters (more conspicuously so, for example, 
than in the Canons of Hippolytus), and the presbyters are still 
divided into two classes, those who are more learned and those 
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who are of mature age The deacons have functions in the 
Eucharist and about the altar which pomt to an early date , 
they have also much admmistrative work of an important kind, 
and especial provisions are made for the care of the sick and the 
dead, and the burial of those who pensh by shipwreck One 
of the deacons is to be chosen as “ chief deacon ” (protodiaconuSy 
1 19^ </ 1 34)? ^nd IS charged with the care of pilgrims There 
are no doorkeepers or singers, who begin to appear cm a d 340 
1 he honour given to confessors is very conspicuous, and points 
back to an early date But remarkable above all is the position 
given to women We have “ widows having precedence ” or 
presbyteresses, three in number, deaconesses, virgins, and 
widows who are in receipt of the alms of the Church , and the 
first-named occupy a place of very great dignity, which is almost 
unequalled elsewhere (excepting in the earlier form of the 
apocryphal and l^Iontanistic Acts and Martyrdom of Matthew y 
where the relation of the 7r/j€cr^{»Tt and deaconess corresponds 
with that of the Testament) y ancl which was formally condemned 
by the Council of Laodicea in Phry gia 

What conclusion is to be drawn, then, as to the age and 
character of the Testament ? Mgr Rahmanf s view, that it is 
a work of the 2nd century, is universallv discredited , nor has 
Funk’s contention found acceptance, that it and the Canons 
of Hippolytus are alike denved ultimately from the eighth 
book of the Apostolic Constitutions Some scholars think that 
the Apocalypse at the beginning is pre-Nicene (ad 250-325), 
and that it originates from Asia Minor, probably from Mon- 
tanistic ciules Hamack formerly contended that this was an 
independent work, upon whuh the Church Order had been 
grafted, and that as a whole it dated from circ a d 400 But 
the unity of thought and atmosphere is such as to show that the 
work IS one whole (subject no doubt to a certain amount of 
redaction and interpolation), and that the apocalyptic part was 
composed as an introduction to the rest As to the central 
portion (1 19-11 24) it IS a Chunh Order of the same kind as the 
Canons of Hippohtus (r 220) and the Egyptian (r 310) and 
Ethiopic {c 335) Church Orders, standing nearer to the two 
latter than to the former, and especially to the V’erona Latin 
Fragments, part 111 {c 340) published in 1900 b\ Dr Hauler 
Th( precise relation in which these documents stand to one 
another still remains in a measure doubtful, but it seems pro- 
bable that they are based upon a lost Church Order, to which 
the Canons of Hippolytus stands nearest [The Greek original 
of the Testamentum would seem to date from the middle of 
the 4th century , not long after 350 This is the view of 1 
Zahn and Dom Morin and also of Profs Cooper and Maclean 
It IS possible that about 400 a later editor added a few 
paragraphs ] 

Such redaction was indeed inevitable in the case of a work 
which has had a living history as part of a codex of Church law 
It may be discerned in the interpolations in the prayers , possibh 
in the reference to the chief deacon, for elsewhere no single 
deacon is distinguished by name until the close of the 4th 
century , in the reference to the Epiphany, which is first heard 
of elsewhere at the beginning of the 4th century The sugges- 
tion has been hazarded that this revision was due to the school 
of Apollinaris of Laodicea (died circ A D 390) 

Author! iiES — Tgn Ephr yLiihmdLm, Testamentum Domini nostri 
Jesu Christi (Moguntiae, 1890) , E Hauler, Dtdascahae Aposto- 
lorum F) agmenta Ueronensta Latina (Lipsiae, 1900) A Harnack 
in SHzungshenchte der K Prewis Akad der Wtssen^chaften, xlix 
(Berlin, 1899) Bishop J Wordsworth in Church Quarterly Review 
(London, April 1900) , and Revue Internationale de thiologie (Bern, 
July 1900) , R B Rackham in Indian Chunh Quarterh Review 
(Calcutta, Januarv and April root) F X Funk, Das Testament 
de*i Herrn und die verwandten ^chrtften (Mam/ toot) James 
Cooper and A J Maclean, The Testament of Our Lord, an English 
translation, with introduction and notes (rdmburgh 1902) Cf also 
A J Maclean, Recent Discoveries illustrating Early Christian Life 
and Worship (London, 1904) (W E Co ) 

TESTAMUR, Latin for **we testify” or ** certify” {testan) 
The name given in English universities to a certificate given to a 
student signifying that he has passed an examination, so called 
from the word with which the certificate begins 
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TESTER (Fr Utthcy head-covering, from Ute)y anything 
placed horizontally over the head, as the sound-board of a pulpit, 
the flat boards over an old-fashioned bed, &c 

TETANUS (from Gr retreo, 1 stretch, on account of the 
tension of the fibres of the affected muscles), or Lockjaw, a 
disease caused by the bacilli letani (see Parasitic Diseases) 
The home of these bacilli is the earth, and so it comes about 
that if a man is thrown off his biuile and grazes his ungloved 
hand upon the road, or running without shoes cuts his foot, 
there is a considerable chance of the bacilli entering the wound 
and giving him lockjaw It is popularly thought that wounds 
in the region of the thumb are most often followed by the 
disease, but this is not a fact Wounds about the thumb are of 
common occ urrcnce but they are not, in proportion, more often 
the starting point of tetanus 

Acute traumatic tetanus is very" deadly , and up to the 
present time nothing has been discovered to check or guide 
Its almost certainly" fatal course It often picks out the young 
and vigorous as its victims- -the athlete, for instance, who meets 
with some mishap in the field or on the road, the gardener who 
pricks his hand, the swimmer who cuts his foot, the wounded 
soldier on the field of battle I he violent muscular contractions 
are distressingly painful , and the brain remaining perfectlv 
clear throughout, the unhappy mdividual feels that the vice- 
like gripping of his muscles is steadily exhausting him and 
bringing him down The spasms of tetanus differ from those 
caused by the administration of strychnine m that the muscles 
are all the time hard from rigid contraction, the acute spasmodic 
attacks be ing superaddtd, as it were In poisoning by stry chmne 
the muscles are quite relaxed between the spasmodic attacks 

Tetanus may follow a mere prick or sciateh or a severe 
surgical operation It not seldom complicates burns, gunshot 
wounds and injuries caused by the untimely explosion of fire- 
works It may be met with in the woman in child-bed or in 
the newly-bom infant But wherever it occurs it is due to 
the one cause — to the reception into some wounded surface of 
the specific germs 

In hot countries tetanus is more common and more acute 
than It IS in temperate climes, and a eise has been recorded m 
which a man in the West Indies cut his hand on a broken plate 
at dinner and was dead of tetanus before the day was out 
It is easy to sec that the germs arc more likely to undergo 
virulent cultivation m wann earth than m cold It was 
formerly the custom to speak of idiopathic tetanus — that is to 
say, of the disease occurring without an\ wound having been 
received But modern teaching is to the effect that there 
must have been some wound, however slight, bv which the 
germs found entrance Rheumatic tetanus is as unreal a 
tlisease as that just mentioned The germs themselves do not 
wander from the wound to multiply in the blood as in infecting 
diseases, but remaining at the wound elaborate a terribly 
poisonous substance (a toxin) which makes its wa^ along the 
nerve-trunks to the spinal cord Even prompt amputation, 
however, is likely to prove ineffectual as regards cure, for the 
germs in the wound have in this growth set free so virulent a 
poison (toxin) that the nerves of the voluntary muscles all over 
the body are hopelessly under its influence 

The first s\mptom of the disease is discomfort in the back 
of the neck , the man waking up m the morning, for instance, 
complains of “stiff neck” and of obscure pains, and wonders 
if he has been lying in a draught 1 hen the muscles of the jaw 
and of the face become affected, there being a difficulty in 
opening the mouth, and the comers of the mouth are drawn 
dowm wards and backwards, and fixed m that position {nsus 
sardontcus) The jaw is so firmlv set that it is impossible to 
pass anvthing between the teeth All food, therefore has to 
be fluid and being poured into the pouch of the cheek finds its 
wav into the mouth by the serviceable gap which exists behind 
the wisdom-teeth Soon, however a difficulty in swallowing 
comes on because of the muscles of the throat being in\ olved 
The muscles of the abdomen becoming contracted are rigidly 
fixed, and on laying the hand upon the front of the abdomen 
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they feel ab “ hard as a board Ihe muscles of the limbs are 
also attacked with fearful cramps, and, last of all, the muscles 
of the chest are involved 1 hough all these muscles are m a 
continuous state of contraction, spasmodic contractions, as 
already remarked, come on m addition, and occavSionally with 
such distrebsing energy that the patient is doubled up forwards, 
backwards, or sideways, and, may be, some of the muscles tear 
across Jhe patient is bathed m perspiration, and sinks worn 
out and exhausted, or, perchance, slowly suffocated by the 
locking of the muscles of respiration 

As regards the prospect of recovery m tetanus it may be 
said that when the symptoms break out acutely within a week 
of the reception of an mjury the prospect of recovery is ex- 
tremel> remote If they occur within ten days the prospects 
arc bad But if there is an interval of three weeks or a fortnight 
before their occurrence the case may be regarded more hope- 
fully 

In the treatment of tetanus the first tlung to do is to try to 
make the wound by which infection ha taken place surgically 
clean For though a wound frte from the germs of suppuration 
may be the incubating place of the bacilh of tetanus, btill in most 
cases there is also an invasion of septic germs, and the double 
infection makes the action of the tetinic poison the more virulent 
If the local conditions are such that it is impossible to ckanse the 
wound, the free use of the knife or of the cautery or of pure car- 
bolic acid may be resorted to, or an amputation may be jicrformed 
But even the early amputation of the infected part may not avail 
for the reason that the germs m the wound have already set free 
a lethal dose of their toxin 

The wound having been cleansed the further treatment of the 
disease demands absolute quiet m a darkened room There must 
be no slamming of the door, shaking of tlu bc<l, or the sudden 
bringing in of a light, for any act such as this might cause the 
outbreak of a violent spasm Morphia may be given by the hypo- 
dermic syringe, and if the spasms are causing great distress chloro- 
form may be administered , indeed, in certain severe cases it may 
be necessary to keep the patient almost continuously under its 
influence If there is difficulty m swdllov\ing fluid, rectil feulmg 
must be resorted to 1 hough at present one is unable to speak 
enthiisi istit illy or with confidence about the <intitoxin treatment 
of lockjaw, still it is a method which should certainly be given 
trial— and that early Ihe tctano-anti toxin is prepared from the 
blood of animals which have been rendered immune to repeated 
injections of the poison elalxirated by the ciiltivotion of the tetanus 
bacilli The bacilli themselves are not injected, the injections being 
rendered sterile By passing the sterile injections into one of the 
lower animals the blood of that animal prepares an antidote to 
them known as an antitoxin 

The antitoxin may be injected into the nerve trunks or into 
the sheath of the spinal cord or of the brain But inasmuch as 
the nerves and the nerve-cells are under the influence of the toxin 
before the antitoxin is administered — as evidenced by the occur- 
rence of the symptoms — the injection-treatment has but a poor 
chance of producing a good effect (E O’” ) 

TETRADYMITE, a mineral consisting of bismuth telluride 
and sulphide, Bi,Te2S, also known as ** telluric bismuth ” 
Sometimes sulphur is absent and the formula is then Bi,Tc,, 
traces of selenium are usually present Crystals are rhom- 
bohedral, but are rarely distinctly developed , they are twinned 
together m groups of four , hence the name of the mineral, 
from the Greek, tct/wSc/xos, fourfold There is a perfect 
cleavage parallel to the basal plane , and the mineral usually 
occurs in foliated masses of irregular outline The colour is 
steel-gre>, and the lustre metallic and brilliant The mineral 
IS very soft (H - ij) and marks paper, the specific gravity 
IS 7 2 to 7 6 It was first found, m 1815, at Telcmarken in 
Norway , crystals are from Schubkau near Schemnitz in 
Hungary It often occurs m quartz associated with native 
gold Other species very similar to tetradymite, but witli 
different formulae, are 'josettej from San Jose near Marianna 
m Brazil , grunltngtte (3148^1 e), from Caldbeck Fells in Cumber- 
land , and wehrlite, from Hungary (L J b ) 

TETRAGRAMMATON (Tcrraptt^ four , ypaja/xa, letter), a Greek 
compound, found in Philo and Josephus, whieh designates the 
divine name composed of the four Hebrew letters J H V H 
(nfn') The derivation and pronunc lation of the Tctra- 
grammaton is still doubtful The form “Jehovah’^ (qv) 
used in some of the English Versions is an error which arose 


in the 1 6th century It is now generally assumed that the word 
IS the causative form {hiph tl) and should be pronounced Yahveh 
or Yahweh (accent on second syllable) The Jews quite early 
ceased to pronounce the fetragrammaton, substituting (as 
the Books of Chronicles and the LXX translation already 
indicate) the word Lord (^Adonai) The priests continued to 
use the name in the Benediction of the People (Numbers vi 
22-27), Atonement the High Priest pro- 

nounced it (Leviticus XVI 30) amidst the prostrations of the 
assembled multitude It is recorded m the Talmud that Kabbis 
communicated the true pronunciation to their disciples once 
in seven years {QtddushtUy 71a) Ihe Jews called the fetra- 
grammaton by a Hebrew denomination, Shem Hammephorash 
(£?'’J^DDn I e the distinctive excellent name It was con- 
sidered an a(t of blasphemy for a layman to pronounce the 
Tetragrammaton Ihis avoidance of the original name was 
due on the one hand to reverence and on the other to fear lest 
the name be desecrated by heathens Partly m consequence 
of this mystery and partly in accord with widespread super- 
stitions, the letragrammaton figures m magical formulae from 
the time of the Gnostics, and on amulets Many a medieval 
miracle-worker was supposed to derive his competeme fiom 
his knowledge of the secret of the Name 
TETRAHEDRITE, a mineral consisting typically of copper 
sulph-antimonite, Cu^ShS,, but often of complex composition 
riic copper is usually isomorphously replaced by variable 
amounts of silver, iron, zme, mercury, leacl or cobalt, and the 
antimony by arsenic or bismuth In general, the formula is 
R',5XoS6 + rvR';,X>„ where R'-Cu, Ag, X-Sb, As, Bi, 
R" = Fe, Zn, and is a small fraction, often or J Numerous 
special names have been applied to varieties differing m c hemieal 
composition , the arsenic compound, Cu^AsSa, is known as 
tennantite (after Smithson Tennant) The old German name 
Fahlerz includes both tetrahednte and tennantite, and so does 
the term “ grey copper ore of miners Tetrahednte is an 
important ore of copper, the formula CuaShSa corresponding with 
57 5 per cent of this metal , it is also largely worked as an ore 
of silver, of which element it sometimes contains as much as 
30 per cent Well-developed crystals are of frequent occur- 
rence , they belong to the tetrahedral class of the cubic system, 
and thlir tetrahedral form is a very eharaetenstie feature of the 
minercJ, which for this reason was named tetrahednte Fig i 




Crystals of retrahedntc 

shows a combination of a tetrahedron and a triakis-tetrahcdron 
{211}, and fig 2 a tetrahedron with the rhombic dodecahedron 
Interpenetrating twinned crystals sometimes occur The 
colour is steel-grey to iron-black, and the lustre metallic and 
brilliant The streak is usually black , sometimes, however, 
it IS dark cherry-red, and very thin splinters of the mineral 
then transmit a small amount of blood-red light The hardness 
IS 4J, and the specific gravity varies with the composition from 
4 4 to 5 I There is no cleavage, and the fracture is conchoidal 
The material is often very impure owing to intimate inter- 
mixture with chalcopyrite 

Tetrahednte occurs in metalliferous veins associated with chal- 
copyrilc, pyrites, blende, galena, &c Fint groups of crystals, 
coated on their surface with brassy or brilliantly tarnished ehal- 
copynte, were formerly found at Hcrodsfoot mine, near Liskeard 
in Cornwall Good crystals arc also met with at Kapnik-Banya 
m Hungary, in the Harz, Peru, and other places Tennantite 
occurs as small crystals of cubic or dodecahedral habit in many 
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Cornish copper mines, especially in the neighbourhood of Redruth 
it IS also found as small, brilliant crystals very rich m faces in the 
white crystalline dolomite of the Binnenthal m the Valais, Switzer- 
land, and under the name binnite was long considered as a distinct 
species (L J S ) 


TETRAZINES, in organic chemistry, a group of compounds 
containing the ring system 
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TETRAHEDRON (Gr rerpa-, four, c6pa, face or base), in 
geometry, a solid bounded by four triangular faces. It conse- 
quently has four vertices and six edges If the faces be all 
equal equilateral triangles the solid is termed the regular ” 
tetrahedron This is one of the Platonic solids, and is treated 
in the article Polyhedron, as is also the derived Archimedean 
solid named the truncated tetrahedron ”, m addition, the 
regular tetrahedron has unportant crystallographic relations, 
being the hemihedral form of the regular octahedron and conse- 
quently a form of the cubic system The bisphenoids (the 
hemihedral forms of the tetragonal and rhombic bipyramids), 
and the trigonal pyramid of the hexagonal system, are examples 
of non-reguLir tetrahedra (sec CRYsrALiOGRAi^Hv) “ letra- 
hedral co-ordinates ” are a system of quadnplanar co-ordinates, 
the fundamental planes being the faces of a tetrahedron, and 
the co-ordinates the perpendicular distances of the point from 
the faces, a positive s'gn being given if the point be between 
the face and the opposite vertex, and a negative sign if not 
If {Uy Vy w, t) be the co-ordinates of any point, then the relation 
u + v + w + where R is a constant, invariably holds Phis 
system is of much service in following out mathematical, 
physical and chemical problems m which it is necessary to 
represent four variables 

Related to the tctnihedron are two spheres which have 
received much attention The “twelve-point sphere,” dis- 
covered by P M E Prouhet (1817-1867) in 1863, is somewhat 
analogous to the nine-point (irele of a triangle If the per- 
pendiculars from the vertices to the opposite faces of a 
tetrahedron be concurrent, then a sphere passes through the 
four feet of the pcq^endiculars, and consequently through 
the centre of gravity of each of the four laces, and through the 
mid-points of the segments of the perpendiculars between the 
vertices and their common point of intersection This theorem 
has been generalized for any tetrahedron, a sphere can be 
drawn through the four feet of the perpcnciiculars, and conse- 
quently through the mid points of the lines from the vertices 
to the centre of the hypcrbc^loid having these perpendiculars 
as generators, and through the orthogonal projections of these 
points on the opposite faecs 

TETRARCH (xeTpdpxrj^), the ruler of a tetrarchy, that is, 
m the original sense of the word, of one quarter of a region 
Such were the tctrarchics of Ihcssaly as rcccjnstructcd by 
Philip of Mace don and of (lalatia before its conquest by the 
Romans (i6() b c ) In later times the title of tetrxrch is familiar 
from the New restament as borne by certain princes of the 
petty dynasties which the Romans allowed to exercise a de- 
pendent sovereignty within the provmce of Syria In this 
applir itiun it has lost its original precise sense , and means only 
the rule r of part of a divided kingdom, or of a district too un- 
important to justify a higher title After the death of Herod 
the Great (4 b e ) his realm was shared among his three sons 
the chief part, including Jud lea, Samaria and Idumaea, fell 
to Archclaus (Matt 11 22), with the title of ethnarch (Josephus, 
Aniiq y xvii ii, 4) , Philip received the north-east of the realm 
and was called tetrarch , and Galilee was given to Herexi 
Antipas, who bore the same title (Luke iii i) These three 
sovereignties were reunited under Herod Agrippa from A D 41 
to 44 In the same passage of Luke mention is made of Lv- 
sanias, tetrarch of Abilene near Damascus, m the valley of the 
Barada 

TETRASTO6N (Gr T€T/)a-, four, and o-roa, a portico), the 
term m architecture given to a rectangular court round which 
on all four sides is < arried a covered portico or colonnade , the 
same as peristyle {qv) 

TETRASTYLE (Gr rcr/ja-, four, and irrGXos, a column), the 
term m architecture given to a portico of four columns which 
forms the mam front of a temple {q v ) 


only derivatives of the first two types are known The mem- 
bers of the first senes may be prepared by oxidizmg osazones 
(t e dihydrazones of a-diketoncs), dihydrotetrazmes resulting 
Dihydro-derivatives of thesecond typ^ areformed from hydrazine 
and imino-cthcrs (A Pinner, Ber , 1893, 26, p 2126 , 1894, 
27, p 984) , these easily oxidize to the correspondmg tetrazincs, 
which are stable towards acids , their dihydro-denvatives, 
however, are decomposed, the group — NH NH — being elimi- 
nated as hydrazine and replaced by oxygen, with consequent 
formation of the five membered oxybiazolc iing Concentrated 
acids convert the dihydro-tetrazmes into isodihydrotetrazines, 
thus — 

RCNHNH _^RCNHN 
NN CR NNHCR, 

the N-alkyl derivatives of which type may be prepared by the 
action of alcoholic potash and chloroform on aromatic hydra- 
zines 

Much dibcubbion has circulated about the decomposition of 
diazo-acetic tslcr, from which A Ilantzsch and O Silbcrrad {Ber , 
1000, p 58) obtained what they considered to be a dihydro- 
tetrazim, thus 

CH ( O R HO C CH N N HC NH N 

/\ ■ ^ ■ NN CHCOoH NNHCH 

N N 

C Bulow {Her , 1906, 39, pp 2618, 4106), however, showed this 
substance to be an N -aminotriazole, which necessitates the first 
decomposition product being an acid (I ), the conversion into the 

(I) HO,CCNHNll .... HOCC— NNHo 

\N CCOjjH "NNCCO^H 

triazole derivative (II ) being due to the ring opening on the addition 
of the elements of w^ati r and then closing again to the five membered 
ring with elimination of water again The decompositions of diazo- 
acttic ester wtre then again examined by 1 Curtius and his students 
{ISer , 1007, 40, pp 202, 350, ^50, &c ) who showed that both tnazole 
and tetra/ine derivatives could be obtained from the bisdiazo-acetic 
acid which is formed by the action of alkali on diazo-acetic ester 

TETRAZOLES, m organic chemistry, a group of heterocyclic 
compounds, capable of existing in two isomeric series (formulae 
I and 2), although the methods of preparation do not always 
permit discrimination between the possible isomers They arc 
prepared by the action of nitrous acid on cyanamidrazone 
(dicyanophcnylhydrazme) and hydrolysis of the resulting 
nitrile, from which J A Bladm by elimination of the phenyl 
group (by nitration, reduction, &c ) and of carbon dioxide ob- 
tained free tetrazolc, CH4N , , from amidmes by the action of 
nitrous acid, followed by the reduction of the intermediately 
formed dioxytctrazotic acids with sodium amalgam, from 
amidoguanidine by diazotization, the diazonium nitrate on 
treatment with acetates or carbonates yielding aminotetrazole 
(J Ihiclc, Ann , 1892, 270, p i), from the action of nitrous 
acid on phenyl thiosemicarbazide and by the action of aryl- 
azoimidcs on aldchy de hydrazones (O Dimroth, Ber , 1907, 40, 
p 2402) The tetrazolcs behave as strong monobasic acids, 
and are exceedingly stable A senes of tetrazolium bases 
(formula 3) have been obtained by H V Pechmann (Ber , 
1894, 27, p 2920) starting from formazyl compounds (formula 4), 
which are oxidized by means of amyl nitrite and hvdrochloric 
and They are strong bases, which in aqueous solution absorb 
carbon dioxide readily The free bases have not been isolated, 
hut their salts arc well-crvstallized solids 

HN/N ^ or RN/^ RHN-N CH 

^'^\N Oh ^ \N CH N RN N 

/\ 

HO R 

(i) (2) ( 3 ) , (4) 

TETSCHEN, a town of Bohemia, Austria, 83 m N N E of 
Prague by rail Pop (1900) 9692, exclusively German It is 
situated at the confluence of the Polzen with the Elbe, on the 
right bank of the latter nver opposite Bodenbach (q v ), with 
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which It IS connected b> a chain bridge (1855) and two railway 
bridges The handsome ch.iteau of the counts of Thun (built 
in 1667-73 and restored m 1788), which occupies a rocky height 
above the town, wOvS at one time fortified, and was a place of 
some importance during the Seven Ycars^ War It contains 
a magnificent library, with many valuable MSS and fine collec- 
tions of coins and armour In addition to being the principal 
emporium for the Austrian traffic on the E^bc, 1 etschen has a 
considerable industry, its products comprising chemicals, oil, 
so ip, cotton stufis, plaster of Parib, glazed and coloured paper, 
cellulose, beer, flour and preserved fish 

The town of Tetschen onginally lay on the south side of the 
castle rock, but after its dtstruction by a flood, it was moved in 
1050 to its present site In 1305 it came into the hands of the 
knights of Wdrtenberg who hold it for two hundred years In 
1534 the Saxon lords of Bunau obtained it and introduced the 
Protestant religion, ^vhlch was exterminated when, after the battle 
of the White Hill (1O20) the Bunau family was driven out The 
lordship was bought from them in 1628 by the Freiherr von Thun, 
by whose descendants, the Counts Thun, it is still held 

TETUAN (rETTvwAN), the only open port of Morocco on the 
Mediterranean, a few miles S of the Strait of Gibraltar, and 
about 40 m ESE of Tangier Population about 25,000, of 
whom a fifth are Jews It is picturesquely situ«ited on the 
northern slope of a fertile valley down which flows the W 
Martil, with the harbour of Tetuan, Martil, at its mouth Behind 
rise rugged masses of rock, the southern wall of the Anjera 
country, practic ilh closed to Europeans, and across the valley 
are the hills which form the northern limit of the still more 
impenetrable Rif In point of cleanliness letuan compares 
favourably with most Moorish towns Tlie streets are fairly 
v/ide and straight, and several of the houses belonging to 
anstocratic Moors, descendants of those expeUed from Spam, 
have fine courts sunounded by anades, some with marble 
fountains and planted with orange trees Withm the houses 
the ceilings are often exquisitely carved and painted in 
Mauresque designs, such as are found in the Alhambra, and the 
tile-work for which Tetuan is known may be seen on floors, 
pillars and dados The principal industr’es are tilework, 
inlaying with silver wire, and the manufacture of thick-sokd 
yellow slippers, much-esteemed flintlocks, and artistic ‘‘ towels ” 
used as cape and skirt by Moorish country girls The Jews live 
m a meUdh, separated from the rest of the town by gates which 
are closed at night The harbour of Tetuan is obstructed by a 
bar, over which only small vessels can pass, and the roadstead, 
sheltered to the N , N W and S , is exposed to the E , and is at 
times unsafe m consequence of the strong Levanter 

The present town of Tetuan dates from 1492, when the 
Andalusian Moors first reared the walls and then filled the 
enclosure with houses It had a reputation for piracy at 
\a,nous times in its history It was taken on the 4th of 
February i860 by the Spaniards under O’Donnell, and almost 
transformed by them into a European c ity before its evacuation 
on the 2nd of May 1862 but so hateful were the changes to the 
Moors that they completely destroyed all vestiges of alteration 
and reduced the city to its former state (K A M *) 

TETZEL, JOHANN {c 1460-1519), preacher and salesman 
of papal indulgences, the son of Hans Tetzcl, a goldsmith of 
Leipzig, was bom there about 1460 He matriculated at the 
university in 1482, graduated B A m 1487, and m 1489 entered 
the Dominican convent at Leipzig He early discovered his 
vocation as a preacher of indulgences , he combined the elocu- 
tionary gifts of a revivalist orator with the shrewdness of 
an auctioneer He painted m lurid colours the terrors of pur- 
gatoiy, while he dwelt on the cheapness of the indulgence which 
would purchase remission, and his prices were lowered as each 
sale approached its end He began in 1502 in the service of 
the Cardinal-legate Raymond Peraudi , and m the next few 
years he visited Freiberg (where he extracted 2000 gulden in 
two days), Dresden, Pima, Leipzig, Zwickau and Gorlitz 
Later on he was at Nuremberg, Ulm and innsbmek, where he 
IS said to have been condemned to impnsonment for adultery, 
but released at the intercession of the elector of Saxony This 
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charge is denied by his apologists , and though his methods 
were attacked by good Catholics like Johann Hass, he was 
elected prior of the Dommieans in Glogau in 1505 

Fresh scope was given to his activity m 1517 by archbishop 
Albrecht of Mainz Albrecht had been elected at the age of 
twenty-four to a see already impoverished by frequent suc- 
cessions and payments of annates to Rome He had agreed 
with Pope Leo X to pay his first-fruits m cash, on condition 
that he were allowed to recoup himself by the sale of indulgences 
Half the proceeds m his province were to go to him, half to 
Leo X for building the basilica of St Peter’s at Rome Tetzel 
was selected as the most efiicicnt salesman , he was appointed 
general sub-commissioner for indulgences, and was acc ompanied 
by a clerk of the Fuggers from whom Albrecht had borrowed 
the money to pay his first-fruits letzel’s efforts irretrievably 
damaged the complicated and abstruse Catholic doctrine on the 
subject of indulgences , as soon as the com clinks m the chest, 
he cried, the soul is freed from purgatory In June lie was at 
Magdeburg, Halle and Naumburg , the elector of Saxony 
excluded him from his dominions, but Albrecht’s brother, the 
elector Joachim of Brandenburg, encouraged him at Berlin 
in the hope of sharing the spoils, and by the connivance of 
Duke George of Saxony he was permitted to pursue his opera- 
tions within a few miles of the electoral territory at Wittenberg 
Luther was thus roused to publish his momentous ninety-five 
theses on the subject of indulgences on October 31, 1517 (see 
Lu thfr) 

Even Albrecht was shamed by Luther’s attack, but he could 
not afford to relinquish his profits already pledged for the re- 
payment of his debts, and letzel was encouraged to defend 
himself and indulgences Ihrough the influence of Conrad 
Wimpma, rector of Frankfurt, Tetzel was created D D of that 
university, and with Wimpina’s assistance he drtw up, in 
January 1518, a hundred and six theses in answer to Luther’s 
But the storm overwhelmed him sober Catholics felt that his 
vulgar extravagances had prejudiced Catholic doctrine, and 
Miltitz, who was sent from Rome to deal with the situation, 
admmistered to him a severe castigation He hid himself in 
the Dominican convent at Leipzig in fear of popular violence, 
and (tod there on the 4th of July 1519, just as Luther was 
bcgmmng his famous disputation with Eck 

Many hves of letzel have been published on the Protcbtant and 
on the Catholic side, the most recent being Korncr's (1880), K W 
Hermanns (2nd ed 18^)), and IN Faulus' (1800) also Allge- 

metne deutsche Btographie Cxe>ss Akten und Tinefe zur Kirchen 
pohttk Herzog Georgs von Sachsen ^\o\ 1 (1905), Introd pp 76-8, Ac 
H Barge s Andreas Bodenstein von Carlstadt (2 vols H)0^) , J Jan- 
ssen b Hist of the German People, and An metne Kntiker , M 
Creighton’s Hist of the Papacy, vol vi , and H C lea's Hist of 
Auricular Confession and Indiilgtm cs (3 vols , i8<)6) All the hib- 
tones of the Reformation in Germany and all the lives of T ulhcr 
deal at greater or shorter length with Tetzel , in the index to 
vol 11 of the Cambridge Mod History he is confused with a later 
Tetzel of Nuremberg (A F P ) 

TEUFFEL, WILHELM SIEGMUND (1820-1878), German 
classical scholar, was bom at Ludwigsburg m the kingdom of 
Wurttemberg on the 27th of September 1820 In 1849 he was 
appointed extraordinary, in 1857 ordinary professor in the 
university of lubmgen, which post he held till his death on 
the 8th of March 1878 His most important work was his 
Geschichte der romischen Litter atur (1870 , 5th ed by I Schwabe, 
1890 , Eng tr by G C Warr, 1900), which, although written 
in an unattractive style, is indispensable to the student, the 
bibliographical information being especially valuable After 
the death of A Pauly, the editor of the well-known Real- 
Encyclopadte der classtschen Altertumswissenschaft, Teuffel, at 
first assisted by E C Walz, undertook the completion of the 
work, to which he also contributed numerous articles 

He was also the author of *' Prolegomena zur Chronologie der 
horazischen Godichtc ” (m Zeitschrift fvr die Altertumswissen- 
schaft, 1842) Charakteristik des Horaz (Leipzig, 1842) , Horaz, 
eine htterar-historische Ubersicht (Tubingen, 1843), and of editions 
of the Clouds of Aristophanes (1856) and the Persae of Aeschylus 
(1866) His Studten und Charakterishken (1871 , 2nd ed , 1889) 
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contain valuable contributions to the history of Greek and Roman 
literature See S Teuffel, Wtlhelm Teufel (1889) , C Bursian m 
Btographtsches Jahrbuch (1878) , F Koldewey in Allgentetne 
deutsche Btographts, xxxvu* 

TEUTOBURGER WALD, a mountain range of Germany, 
stretchmg N.W to S E , along the borders of the Prussian 
provmces of Hanover and Westphalia and through the prmci- 
pality of Lippe, for a distance of 70 m , with a width of 2 to 6 m 
It consists of a well-marked mam cham, accompanied m its 
central part by subsidiary ridges It slopes up gradually to- 
wards the E , where it culminates in the Volmerstod (1536 ft ) 
The greater part of the range is densely wooded The mam 
chain IS pierced by several deep gaps or doors/’ through some 
of whi( h important railways have been earned , eg , the line 
connecting Paderbom and Hanover, and that connecting 
Herford and Hamm The chief geological formations belong 
to the Cretaceous system, backed towards the north and east by 
Jurassic and Tnassic formations The feutoburger Wald was the 
scene of a famous battle m which Armmius at the head of the 
Cherusci destroyed three Roman legions imder Qumtilius Varus 
(ad 9) Mommsen has located the battle near the source of 
the Huntc, north of Osnabruck, and outside the range of hdls , 
but most scholars prefer some site in the central part of the 
mountain-chain In accordance with these latter views the 
Grotenburg (1263 ft), 2i m SW. from Detmold, has been 
crowned with a gigantic monument to Armmius Hermann, 
erected in 1838-41 and 1871-75, at a cost of ;£i 3,500 The work 
which was designed by E von Bandel, consists of a gigantic 
statue of the chieftain, 564 ft high, standing on an arched 
pediment 98 ft high 

bee H Thorbecke, FuhYer durch den Teuloburger Wald (15th ed , 
Detmold, 1905) , Wilisch, Der Kampf um das Schlachtfeld tm 
Teutoburgey Walde [Neue Jahrbucher fur das klasstsche Allevium^ 
May 1909), 

TEUTONI, or Teutones, a tribe of northern Europe, who 
became known to the Romans m the year 103 b c , when, accord- 
ing to the Lpilome of Livy, together with the Ambrones they 
reinforced the Cimbn {qv) after their repulse from Spam by 
the Ccltiberi In 102 the feutoni and Ambrones were totally 
defeated by Marius at Aquae Sextiae (see Marius, Gaius) 
The racial affinities of the Teutoni have formed a matter of 
dispute amongst histonans Their name is Celtic in form, and 
many writers suppose that the Teutoni were really a Celtic 
tribe, a branch of the Helvetii But a people of this name seems 
to have been mentioned by the early travellei Pytheas as in- 
habiting the cotists of the northern ocean m his time Strabo 
and Velleius, moreover, classify them as Germani, and this is 
perhaps the more probable view, although apparently the dis- 
tinction between Celt and Teuton was not clearly realized by 
some of the earlier historians If the Teutoni really came from 
the same quarter as the Cimbri, it is possible that their name 
may have been preserved m that of the distnct called until 
recently Thyland or Thythsyssel m the extreme north-west of 
Jutland 

For authorities see Cimbri , also Pliny, xxxvii 35. 

(F G M B) 

TEUTONIC (GERMANIC) LANGUAGES,' a comprehensive 
term for a number of languages most of which are still spoken 
at the present time, namely English, Frisian, Dutch, Flemish, 
German (both High and Low) and the various Scandmavian 
languages (Swedish, Danish, Icelandic and the Norwegian dia- 
lects) The course of time has tended very largely to obscure 
the affinities between these languages, and m several cases they 
have been mutually unintelligible for many centuries In their 
earliest known forms, however, they betray the most unmistak- 
able traces of a common ongin To the languages enumerated 
above we have to add the now extmet Gothic, which m the 
5th and 6th centuries was spoken over a large part of Europe 

Detailed accounts of the various Teutonic languages will be 
found in articles under the respective headings Here it is 

^ The following abbreviations are used A S » Anglo-Saxon , 
O H G =r 01 d High German , O N 5=01d Norse , I -Eur = Indo- 
European The symbol “ ’* denotes relationship between two 
forms or sets of forms. 
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possible only to give a bnef summary of the chief characteristics 
of these languages as a group, and of the chief divergences 
noticeable in early times between the various members of the 
group It should be noted at the outset that the written records 
of the vanous languages date from very different periods 
Gothic IS known to us almost entirely from Ulfilas’ translation 
of the Bible, which dates from the 4th century English written 
literature starts with the beginning of the 7th century, though 
earlier matter may be preserved in certain poems The earliest 
known German and Dutch documents date from the 8th and 
9th centuries respectively, while Frisian is practically unknown 
before the 13th century Scandinavian written literature seems 
to have begun in the 12th century, but many poems are probably 
from two to three centuries older In the North there arc also 
a large number of inscriptions which are of great value for 
linguistic purposes Most of them cannot be dated with cer- 
tainty, but the forms of language which they present show all 
stages of development, from the type found in literary times 
back to one which is somewhat more archaic even than Gothic 
It is probable that the earliest of them date from between the 
3rd and 5th centuries The inscriptions found in England and 
Germany are much fewer and less archaic In the latter case, 
however, a good deal of linguistic evidence is available from the 
proper names and other Teutonic words which occur in early 
Latin and Greek writings Much assistance may also be ob- 
tained from the loan-words borrowed by Teutonic languages 
from Latm and by other languages, especially Finnish and 
Slavonic, from Teutonic 

The Teutonic languages form a distmct and well-defined 
group of the Indo-European family Their nearest aJffinities 
are on the one side with the Celtic and Italic (Latin, &c ) lan- 
guages, and on the other with the Slavonic and Baltic languages 
In regard to the fundamental distinction, however, by which 
the Indo-European languages as a whole fall into two mam 
divisions, namely according to the treatment of certam guttural 
and palatal consonants, the Teutonic group belongs definitely, 
together with Celtic, Ibdic and Greek, to the western of these 
divisions 

I he chief charactenstic of the Teutonic languages as a whole 
lies m their treatment of the Indo-European explosive sounds* 
This charactenstic, generally known as Grimm’s Law, is due to 
sound-changes peculiar to Teutomc, though somewhat similar 
changes may be traced both in Armenian and Celtic The 
most noteworthy phenomena are as follows — 

(1) The Indo-European voiced aspirates, 6A, dh^ gh (Lat 

Gk 0, 0 , x) became voiced spirants, f), ^ After nasals these 

spirants became explosives (6, g) , and in the first two cases 
the same change took place mitially, though hardly during the 
early centuries of our era, eg AS beratiy O N bera Lat fero^ 
Gk , A S sttgan Gk crtlxu , O N middr (A S medu) 

Gk fiiOv 

(2) The I -Eur voiceless explosives, p, A, were preserved only 
after s (f also m the I -Eur groups pt and kt) , eg AS stede^ 
Goth sta ps Gk. <rr(£<rt5 , Goth nahts Lat noctem In all 
oUier cases they became voiceless spirants, /, /, x (b) These new 
sounds remained (1) initially, « g A S hwaety O N hvat Lat qnod . 
A S faedety O N fadtr Lat pater . (11) m combination with other 
voiceless sounds, e g Goth sathsy O H G sehs Lat sex , Goth 
nahts Lat noctem (m) immediately after the (ongmal) accent, 
eg Goth bropaVf AS orodbr Lat f rater ^ Gk fppdnip , Goth 
tathun^ O H G zehan Lat decern^ Gk Mko. In all other cases 
they became voiced spirants (“ Vemer’s Law ”), identical with 
those arising from I -Eur 6A, dhy gh (see above) , e g AS faeder 
Lat pater t Gk Torijp , A S sweger, O H G smgar (mother-in-law) 
Gk iKvpd 

(3) The I -Eur voiced (unaspirated) explosives, b. d, g, became 
voiceless, Py ty k , eg AS etan Lat edere , A S aecer, Goth 
akrs Lat ogcr, Gk dyp 6 s» 

Among other consonantal changes we may note especially the 
foUo'v^ng — 

(4) arising from I -Eur ghw or kw (see above) was reduced 
(except after nasals) before u (perhaps also before I -Eur 0) 
to and in all other cases to . eg AS gu 6 (war), O H G. 
gund Gk -qtaroi (cf ^61^05) , A S sntwed (snows) Lat ntwL 
Gk 

(5) The I -Eur cons group arising from combination of dental 
sound 4 - 1 became sSy as in Celtic and Latin, eg AS sees (seat) : 
sxttany Lat sedere (cf Sanscr pp sattasy Lat obsessus), 

XXVI 22 
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(6) The treatment of I -Eur s was precisely parallel to that of 
the voiceless spirants /, />, x ansing from I -Eur <, h (see above) 
It was preserved (i) initially, (u) in combination with voiceless 
sounds, (ill) immediately after the (original) accent In all other 
cases it became voiced (i’) Ihis voiced spirant subsequently 
became r m all Teutonic languages except Gothic, where however 
the distinction between voiced and voiceless spirants is not well 
preserved , e g AS ceosan, pp coren {g^uso- gt*seno) Gk ytuofiai 
(cf Lat gusius ) , A S snom^ O H G snu ^ (daughter-in-law) 
Sanscr snuSd Gk wv6s 

Most of the other consonantal changes are in the nature of 
assimilation 

(7) tn, itn, jn before the accent became pp, U, kk (probably 
through the intermediate stage bb, dd. gg) , eg AS Itccian, O H G 
lechon (from It^nd-) Gk \txvevu (cf Goth bt^atgon) 

(8) In became // , eg AS full, Goth fulls Lith ptlnas 

(9) nw became nn , eg AS pynne, O N hunnr Lat tenws* 

(10) dl became // , eg AS st{e)all, O N stallr Lat stabulum 
(from stadhlom) 

(11) In some combinations consonants are lost or new con- 
sonants devetoed , e g Goth sunja (truth) Lat praesentta 
i-sntjCi) , O H G hunno (centurion) from hundn-, cf Goth hund 
Lat centum , A S stream, O N straumr from srourn-, cf Gk fteOfia, 
Old Irish sruatm 

The following changes are found in all Teutonic languages, but 
took place apparently later than those enumerated above — 

(1) n was lost before x {h) with compensatory lengthening of the 
vowel , eg AS pohte, Gotli pahta beside A S penuan, Goth 
paek'jan 

(ii) Final explosives and nasals were lost , e g AS mle, Goth 
wih Lat uelit , AS, Ai, Goth ahwa Lat aquam , Goth kustu 
Lat gustum 

In Its vowel-system the carhest known form of Teutonic did 
not differ greatly from the other I -Eur languages Its chief 
pecuharities seem to have been as follows — 

(1) It had one vowel (a) correspondmg to the two vowels a, o 
found m the other I -Eur languages , e g Goth akrs, O N akr 
Lat. ager, Gk ayp6s , Goth ahtau, O H G ahto Lat octo, Gk 

dKTU} 

(2) It had also one vowel (^) corresponding to the two vowels 
a, a. found m the other I -Eur languages, eg AS hrodor, Goth 
bropar Lat frater, Gk (ppdrTjp , A S row (rest), O H G ruowa . 
Gk ip(a(F\i\ 

The other I Eur vowels ? «, were preserved in the earliest 

Tcutomc Soon after the bemnning of our era, however, e began 
to change to t before a nasal followed by a consonant eg Ptol 
^Lvvol (A S Ftnnas, O N Ftnnar) against Tac henm The 
diphthong ei became i eg AS,OHG stigan, O N stiga Gk 
crreix" (the ei of Goth steigan is merely graphic) 

The reduced nasal sounds generally written n m ansing from 
en, ne, em me Ac m unaccented syllables became un, um (rarely 
nu, mu) eg AS, Goth , &c wn- (negative prefix) Lat tn-, Gk 
d-, ar- , AS, Goth hund Lat centum, Gk i Karbv Similarly 
the reduced liquid sounds j, / became ur, ul (rarely ru, lu) , eg AS 
furh Lat porca , Goth Pulan Lat tollo, Gk rcT\dfx€v 

Accent — In the I -Eur languages the position of the accent 
was onginally free — t e , an> syllable in the word could bear the 
chief accent — variation occumng very frequently, e g between 
different cases of the same noun llns freedom of position 
must have been retained in Teutonic at the time when voiceless 
spirants (f, p, x, s) became voiced (see above) Eventually, 
however, as m Gaelic (Irish) and at one time also in the Italic 
languages, the first syllabic of every word c^me to bear the 
chief accent, the only noteworthy exceptions being certain 
compound words, more especially verbs compounded with 
prepositions, which were probably long regarded as more or 
less independent words This system of accentuation was inti- 
mately connected with the prmciple of alliteration, the essen- 
tial charactenstic of early leutonic poetry and the dominant 
factor in family nomenclature Alliteration in family names 
.ertainly dates from the very beginning of the Christian era, 
eg the S-names in one of the princely families of the Cher- 
usci frequently mentioned by Tacitus, and there is also some 
evidence that Teutonic poetry was alliterative by this time 
It IS probable, therefore, that the change in the system of accen- 
tuation took place not later ban the ist century B c 

The descnption of the phonetic characteristics given above 
applies in general to the Teutonic group of languages as a whole 
So far as one can judge from the proper names, &c , which occur 
in Latin worka, the description would probably be true for the 
time about the begmnmg of the Chnstian era Dialectical 
differences no doubt already existed, but few of tnem were so 
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clearly marked that they can now be traced with anythmg like 
certamty Ihe language of the earliest Runic inscriptions 
does not differ very markedly from this type Ihe principal 
changes which we can now detect are as follows — 

(1) c became *, (1) in the unaccented syllable of dissyllabic and in 

the least accented syllables of polysyllabic words , e g etohtnz 
(inscr ), O N doetr Gk Ovyaripfs , (11) in accented syllables 

when the following syllable contained t, j or u , eg AS tmd(d) 
ON mtdr Lat medtus 

(2) t became e when the following syllable contained a r 0 , 
eg A S , O H G wer, O N verr (stem wera-) Lat uiv 

(3) w became o when the following syllable contained a, t, d 
eg (i sing pret ) worahU (mscr ) A S wor{o)hte, O H G wor{a)hta 
A S wyreean, O H G wurchen 

(4) d Ixicame /i always , e g -rnSriz (mscr ) Goth -mers 

(0 final a, e, were lost , e g {1 $ sing pret ) was (mscr ) , cf Gk 
X^Xoor a e 

(6) final long vowels were (m general) shortened dz^u) , eg 
huPti (mscr ) N sing fem (cf Gk ix^p^) 

(7) final nasals and explosives were lost , e g worahtd, i sing 
pret (cf Gk hlB'nv) 

These changes appear to have operated in all the northern 
and western Teutonic languages during the first four centuries 
of our era, except the change elsO, which m the extreme west 
(Frankish) seems not to have taken place until the latter par^^ 
of the 6th century Several of them can be traced more or 
less clearly in Latin writings of the ist century The Gothic 
language, however, seems to have developed on quite different 
lines The more important of its changes are as follows — 

(1) c became t always , eg wigs (road) AS wtg Bui t Uter 
became f (written m Ulhlas^ orthography) before f, A , eg hatrdei^ 
(herdsman) O H G htrh 

(2) u became 0 (written au) before r, h eg baurgs A S htiig 
(In Ulfilas’ orthography the letters transcribed e, o are used for long 
vowels only ) 

(3) an became P, 0 but the digraphs were still written 

(4) short vov^cls (except u) in final syllables were lost , e g dags, 
gash (N mscr) da^az, -'•^astiz 

(5) final nasals and explosives were lost , e g sunu (Acc sing ) 
Sanscr sunum 

(6) final long vowels (including tliose which had become final 

through the last change) were (in general) shortened {f" 1, o -,.41, 
/'-.a) eg waurhta (i sing pret) (N mscr ) Awfra (N 

sing fem ) (N mscr ) liUPiu 

(7) voiced spirants when final (also before s) became voiceless , 
e g b^ (3 smg pret of bidjan) 

All these changes appear to have taken place before or during 
the 4th century Ihe effect of them must have been to render 
the Gothic language hardly intelligible to a person who spoke 
a northern or western language, whereas during the same 
period there is little evidence for differences among the latter 
languages themselves At a later date Gothic underwent 
further changes which do not appear m Ulfilas’ version, or only 
to a slight extent 

(1) 1 became a close e- sound, eg Venethae (Jorclanes) for 
Wtntd- 

(2) u became a close o sound, eg Pbyoi (Procopius) Fugn , 
later o became a m unaccented syllables e g uraz (lor -«?) 

(3) became i , e g leikeis for Ickeis (not unfrequently m the MSS ) 

(4) d became u eg stmjus for sunjos 

The chief sound-changes in the northern and western 
languages seem to have taken plai e in the 6th and 7th cen tunes 
Some of these changes were common to all the languages in 
question, some to English and Scandmavian, some to English 
and German, while others again occurred in only one of these 
languages or a portion of it 

I Among the chief changes common to English Scandmavian 
and German we may reckon (i) the loss of final a (m Scand also 
before final consonants) , eg AS,ON,OHG horn (N mscr 
horna) , {2) the loss of unaccented i u after long syllables, e g AS 
hond ON hand OHG hant Goth handus (3) the change ^ a r 
before vowels or g e g AS deor O N dyr, OHG tior Goth (plur ) 
dtuza 

II Among the most important of the changes common to English 
and Scandmavian must be classed (i) the affection (umlaut) of 
vowels bv the vowels (generally t, u) ol following syllables , eg AS 
ryn{n) (3 N kyn O II G kunm AS geofu, gtof OHG 
geba In early Gtrman the only case of this kind was the affection 
of a by a following % and even this seems to have taken place much 
later To the same category we must reckon (2) the early loss of k 
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between sonants, eg AS sron, sXan, ON O H G &ehan , 

(3) the loss of « before s eg AS fis, O N Ass O H G Ans- 

III Among the chief changes common to English and German 
were the following ( i ) The loss of final x c g A b daeg, O H G 
iag O N dagr (N inscr dazaz) In short monosyllables however 
z became ^n High German, as in Scandinavian , e g mtr (Dat ) 
AS mF, O -Sax mf, ON tnir Goth mts (2) 1 he change ^ 
before d (whereas assimilation took place in Scand ), e g AS hard 
O H G hort O N hodd, Goth huzd (3) The change it in all 
positions (in Scand only initially and after 1), e g AS faeder 
O Sax fader (O H G fater) O N faStr (4) The lengthening of all 
consonants (except r) before ; (in Scand only gutturals) eg AS 
btddan, O H G bitten O N btdta 

The sound-changes peculiar to English, Scandmavian and German 
are treated in the articles dealing with these languages It should 
be noted that the Frisian dialects agree with Fnglish not only m 
the phenomena enumerated above, but also in a numlier of changes 
peculiar to these languages Such are (i) the change before 
nasals, eg AS monad O Fr mdnath O H G m^od , (2) the 
change a de (later t ) m other positions eg AS raed O Fr red 
O H G rat , (3) the labialization of a before nasals, e g \S mon, 
man, O Fr mon, man OHG man (4) the change a'^ae {e in 
Fns ) in close syllables (also in open svllables before front vowels) 
eg AS staef, O Fr stef OHG stap (5) the diphthongizatton 
of vowels before h, e g AS cneoht, O Fr kmucht OHG kneht 

(6) the loss of n before e g AS dder O Fr other OHG ander , 

(7) the palatalization of gutturals before front vowels eg AS 
geldan gteldan (Engl yield) O Fr lelda OHG geltan The 
noteworthy differences between the two languages in early times 
seem to have been very few (i) a, e, i, are diphthongized before r 
followed by a consonant in English but not in Frisian eg AS 
earm O Fr erm (cf Goth arms) , (2) the diphthong at became ii 
in English everywhere, but in Frisian only m open syllables in 
close syllables) , e g AS ad O Fr eth (Goth at l>s), but A b 
O Fr dgun (Goth atgun) , (3) the diphthong au became {aeu, then) 
ra in English but a in Frisian, eg AS tage {ige) O Fr dge (Goth 
augo) , (4) * was labialized m Frisian, but not in English before 
(onginal) w in the following syllable , eg O Fr stunga A S 
stngan (cf Goth siggwan) Frisian texts of the 13th and 14th 
centuries show many characteristic changes which must have 
rendered the language almost if not w^iolly unintelligible to an 
Englishman of the same period , but it is hardly probable that these 
changes were for the most part of a 03’^ great antiquity 

Declension —The I -Eur languages seem originally to have 
had three numbers and eight cases, though it is by no means 
clear that each of the latter had a distinct form in everv class 
of stems In Teutonic there is scarcely any trace of the dual 
m nouns Of the cases all the early Teutonic languages pre- 
served four, VIZ the Nominative, Accusative, Genitive and 
Dative The Vocatite also was kept m Gothic and the Instru- 
mental to a considerable extent m early German, while the 
earliest Anglo-Saxon preserved many traces of the locative 
The case endings are best preserved in the earliest Northern 
mscnptions and m Gothic As an illustration we may take those 
of the I -Eur o-fleclension — 

Goth N sing -f A - G -15 D -a N plur -Us A -ans G D -aw 
N Inscr -as -a -os -e -6 

cf Greek -o? ov -ovs (-ou?) -<ov 

As examples of the forms found in the mscnptions may bo given 
N ertlaz, A staina G A{n)sunsalas D Woduride In the other 
classes of stems also the declension conforms to the general I -Eur 
types Whatever changes have taken place have usually tended 
towards simplification , thus there are but few traces of stem- 
vanation (ablaut) bclwoen different cases of the same noun 

Ihe treatment of adjectives was somewhat more peculiar In 
addition to the old type of declension which conformed to that of 
... ^ the demonstrative pronoun and not, as in Greek and 
Aajec" Latin to that of substantives almost every adjective 
was inflected also after the model of w -stems This type 
of inflection occurs chiefly m conjunction with the demonstrative 
pronoun (definite article) and it is thought that its origin is to 
be found in substantival ^appositional) sage 
The comparative of adjectives is formed partly by a suflix -izan- 
(e g Goth sutiza, A S lengra) which is apparent^ extended from 
the sulhx - 105 -, - 15 - found m the other I -Fur languages and pro- 
bably to be compared with Gk (from swadism), and P^ly by 
a suffix -(ixan- (eg Goth swtnpoza) which is peculiar to Teutonic 
Similarly the superlative is formed partly by a suffix -ista- (e g Goth 
hauhfits, A S lenge*:t) corresponning to -ts/o- in other I -Eur 
languages (e g Gk jj^arros) and partly by a new formation -fista- 
(e g Goth armosts) 

Most of the I -Eur demonstrative pronouns are found m Teutomc, 
and the pecuhanties of their inflection are in general well preserved 
„ The most important arc Goth if OHG er Lat ts 

roaouaa* ^ g Goth sa, so, fata Gk 6, t?, t 6 

The last of these (as in Greek) has become a definite article in all 
except the Scandmavian languages The interrogative pronouns 
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are Goth hwas, A S hwd Sanscr has, and OHG hwer Lat 
quts The place of the relative pronoun is supplied by the demon 
strative or by indeclinable forms The inflection of the personal 
and reflexive pronouns is for the most part pecuhar to Teutonic 
e g Goth I sing N ik, A mtk, G metna, D mts i plur N wets, 
A D uns (unsts) G unsara The majority of these forms are common 
to all the Teutonic languages though there is a vanation between 
~e and -t which is probably due to accentual causes, eg AS ic, 
mec mt , ON ek, mtk mer OHG th, mth, mtr 

Conjugation — ^Thc Teutonic verb-system is simpler than that 
of most of the I -Eur languages The old Middle Voice is 
preserved only in Gothic, where it is used as a passive In the 
other Teutonic languages only one or two isolated forms remain 
In place of the two old moods, Conjunctive and Optative, there 
is but one, which is generally called Conjunctive, though its 
forms are mostly of Optative origin Again, there are only two 
tenses, Present and Preterite, the latter of which is derived 
partly from the I -Eur Perfect, partly from Aonst or Imperfect 
formations A few old Perfects, however, which have no 
Presents, retain their original meaning and are generally known 
as Preterite-presents, e g Goth watt, A S wdt, ** I know ” 
Gk oiSa In place of the Future the Teutonic languages use 
either perfective verbs (generally compounded with a prepo- 
sition) or a periphrasis consisting of the Infinitive with an 
auxiliary verb 

The conjugation of the Pres Indie Act corresponds in general 
to that of most of the I -Eur languages, e g Goth i sing batra, 
2 batrts 3 hatrtj^ 1 plur hatram, 2 batrtjy, 3 batrand, cf Gk 
Sanscr hnarast hharatt Gk <f>tf>on€v, th^pere, tpipovn {4>^pov<rt) Gothic 
had also forms for the i, 2 dual, bairos, batrats, which have not 
been satisfactorily explained In the other languages there is 
scarcely any trace of the dual The conjugation of verbs corre- 
sponding to the Greek verbs in -/it is preserved best in Old High 
German , e g i sing habr-m (-«) 2 hahJs 3 AaM i plur habhnes 
2 habH, 3 habent, cf Gk i sing rl$iifu, Lat 2 sing habts, 3 habet 

1 plur habc'mus, 2 hahiti^, 3 habent A numl>er of arcliaic forms 

are preserved m the “ verb substantive ** e g Goth, i sing tm, 

2 ts, 3 tst 3 plur stnd , O N i plur erum , cf Gk i sing tipi, 

2 iffffl tX 3 icri, I plur iapiv, \ eUrl The forms of the Con- 

junctive (Optative) correspond in general to those of the other 

1 -Eur languages , e g Goth 2 sing batrats 3 sing batrat Gk, 

2 sing tp^pois 3 sing 0^po( So also the Imperative, e g 2 smg 
batr Gk (f>4pe , but the origin of the 3 sing and 3 plur forms 
in Gothic (batradau batrandau) is not quite clear The Gothic 
Passive IS conjugated as follows in the Wes Indie i 3 sing 
bairada 2 sing bairaza, l, 2, 3 plur hatranda cf Gk 3 sing tpiptrat, 
2 sing iplpip (from ^pe(<r)at) 3 plur ip^povrai 

The Preterite formations are of two types, usually termed 

strong and *' weak The latter belong to verbs whose past 
participle has a stem -(fa- (I -Fur , see below) the former to 
the remaining verbs The singular of the strong Preterite is de- 
rived from the I -Eur Perfect while the plural, whicli in most 
verbs has a different stem may come either from the Perfect or 
from Aonst formations In the plural the endings 'were onginally 
accented , hence many verbs show differences not only in the stem 
vowel but also in the consonants (by Vemer's Law see above) 
between the two numbers , eg AS sing woes weard plur wderon, 
wurdon Reduplication is preserved in Gothic only in a hmited 
number of verbs (c g haldan pret haihald) in the other languages 
it is rare Ihe inflection is as follows Goth i smg -haup, 

2 -baust 3 -baup i dual ~budu 2 -buduts, i plur -budum, 2 -hudup, 

3 budun , cf Gk l sing dlda, yiyom, 2 oXa$a, 3 ol 5 f, yiyopt, 

1 plur Xaputy, yiyafuv Except in Gothic and Scandinavian the 

2 sing has generally a form (onginallv Aonst) similar to the plur 
eg AS hude The stem of the Conjunctive also agrees with that 
of the plur e g (lOth i smg -budjau 3 smg ~budt 

The “ weak ” Pretente seems onginally to have arisen out of a 
penphrastic formation of which the second part consisted of Im 
perfect or Aonst forms of the verb seen in A S dJn, OHG tuon 
(related to Gk TiBnpi) and probably identical with the Pret A S 
sing dede (d\de) plur daedon , OHG smg teta plur taiun The 
short reduplication-syllable however is lost in the smg , while the 
long syllable of the plur (and dual) is preserved only in Gothic 
The inflection of the indic is as follows — 

sing Goth I nastda 2 -des, 3 -rfa AS nerede, •des(t), ‘de, 
OHG nortta ‘ids, -ta O N /agda (early inscr - 4 ), -ir, -1 

plur 3 Goth nastdedun , A S neredon , OHG nerttun O N 
logdu 

It IS to be observed that the stem of the weak Pretente almost 
always conforms to that of the past participle Such forms as 
C oth pret waurhta are probably derived from the past part 
waurhts (stem waurhta-) on the analogy of pret nastda beside past 
part nastps (stem nastda-), where the resemblance between the 
two formations is due to the regular operation of the sound laws* 
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The inflection of the Conjunctive agrees with that of the strong 
Preterite, e g Goth nasided^au 

The Infinitive is formed from the present stem with an endmg 
•an {eg AS her an) and probably was ongmaUy a case-form of a 
verbal noun In the western languages wo find also the Dative 
of a stem -an'ja- used after a preposition , eg AS to aosenne, 
O H G ri nemanne 

The Present Participle has a stem -and- (I -Eur -ont-) identical 
with the ending of the 3 plur Indie as in the other I -Eur 
languages , but the Participles in actual use were declined as -an- 
or ja- stems, e g G hatranda, A S berende 1 he unextended stem 
survives only in substantives, eg AS wigend “warriors” Ihe 
stem of the Past Participle (Passive) is formed by the suffixes -to 
and -no- {lent -da-, -na-), as in the other I -Eur languages The 
former occurs as a living formation only in connexion with the 
verbs whose Present stem ends m -;a-, -o-, -J- (in Gothic also -na -) , 
eg Goth nasij>s salbops ( nasjan, salbon) The Past Participle in 
use with other classes of verbs has a stem -ena- or -ana- the former 
in English and Scandinavian, the latter in Gothic and German , 
eg AS botenn ON bortnn Goth baurans, OHG {gt)bovan 
Remains of old Participles in -to-, -no- formed otherwise than those 
in living use may be found in adjectives , e g AS {e)ald alan 
(cf Lat altus), full Lat pleo (cf Lith ptlnas) 

The above sketch will suffice to show that m regard to 
morphology the Teutonic group of languages has many char- 
acteristic features which distinguish it from other languages of 
the same stock On the other hand the morphological differ- 
ences which exist among the Teutonic languages themselves 
are on the whole comparatively slight and due mainly to the 
operation of syncretism and other simplifying processes In 
more recent times these processes have been carried still 
further, so that eg the Danish verb has lost all inflection of 
person and number, while distmction of gender has wholly 
disappeared m English In the earlier stages of the Teutonic 
languages differences of phonology arc more marked than those 
of morphology, and afford surer criteria for determmmg the 
relations of these languages to one another It is customary 
among scholars to classify the whole group m three main 
divisions, an eastern or Gothic, a northern or Scandinavian, 
and a western which mcludes English, Frisian and German 
We have noticed above that Gothic began at an early date to 
show marked divergences from the other languages The 
Scandinavian languages also certainly underwent a considerable 
number of peculiar changes before the beginnmg of their 
literatures But it is to be remembered that from the 6th 
century to the 9th the Scandmavian peoples were practically 
cut off from communication with other Teutonic nations by 
the Slavonic occupation of Mecklenburg and eastern Holstem 
The earliest of the more strikmg sound-changes peculiar to 
Scandmavian, viz the loss of initial is not thought to have 
taken place before the 7th century, while the most charactenstic 
features in its morphology, t e the development of the post- 
positive article and of the new medio-passive, belong in all 
probability to a later period If we confine our attention to 
changes which probably took place before the middle of the 
7th century it will be seen that the English and Fnsian lan- 
guages may fairly be described as lymg about midway between 
Scandmavian and German, though they had already developed 
well-marked characteristics of their own They are doubtless 
to be regarded as the representatives of the old language of 
the mantime distncts, and it is probable that languages of this 
type were at one time spoken along the whole of the coast 
between the present frontiers of Belgium and Denmark On the 
other hand the special characteristics of German m all pro- 
bability developed m the interior and those of Scandmavian 
round the Baltic and the Cattegat From the 8th century 
onwards the High German (southern) dialects of German differed 
greatly from those spoken further north owing to the operation 
of the changes generally known as the second sound-shiftmg ” 
The northern dialects, however (Old Saxon and Low Frankish), 
were essentially German, though both were more or less affected 
by Fnsian influence. 

The Gothic and Scandmavian languages have one or two 
charactenstics m common, the most important of which is 
the treatment of intervocalic ; and m a number of words 
In the former case we find Goth, -dd]- and ON, -ggi-. 


whereas m German a diphthong developed , e g. Goth twaddle 
(Gen of twaty two ’*), 0 N tveggia OHG meto In the 
latter case both Goth and Scand had ggw (0 N ggz^), while a 
diphthong appears both m English and German, eg Goth, 
Inggws (“ true ”), 0 N tryggr A S, getrlowcy getrlewe, OHG, 
gtirtuwt It may also be noted that Gothic and Scandinavian 
preserved the endmg -/ m the 2 sing of the strong Preterite, 
while English and German had a different form with the stem 
of the plur (see above) On the ground of these common 
characteristics some scholars hold that Gothic and Scandinavian 
are more closely related to one another than to the other 
Teutonic languages But, whatever may have been the case 
originally — and the evidence is far from conclusive — it is clear 
that by the 4th or 5th century the Scandinavian languages 
had far more resemblance to English and German than to 
Gothic 

The languages of the Vandals, Gepidae and other eastern 
tribes seem to have been practically identical with Gothic 
That of the Burgundians, so far as we can judge from the slight 
evidence at our disposal, had at least as much m common with 
southern German as with Gothic, which may be due to the fact 
that this tribe, though originally located in the basin ot the 
Oder, had moved westwards by the 4th century The early 
divergence of the eastern languages in general from those of 
the north and west is perhaps to be ascribed m part to the great 
extension southwards of the territories of the eastern tribes in 
the 3rd and 4th centuries Yet it is not to be overlooked that 
all dialectical divergences within the Teutonic group seem to 
be of relatively recent origin, as compared, e g , with the special 
characteristics of some of the Greek dialects Indeed there is 
scarcely one of them of which we can say with certainty that it 
dates from before the beginning of our era 

Authorities — T Grimm, Deutsche Grammattk (Gottingen 1819, 
1822 1837, 2nd ed Berlin, 1870-78 Gutersloh, 1890), W Thomsen, 
Uber den Etnfluss d germ Sprachen auf die finntsch-lapptschen 
(transl by E Sicvers), Halle 1870 , O Schade, Altdeutsches Worter- 
buch (Halle, 1872-82) , K Vemer, Afhandltnger og Breve (reprints) 
(Copenhagen, 1903) , K Bnigmann and B Delbruck, Grundrts$ d 
verel Grammattk d tndogerm Sprachen (Strassburg, 1886-1900 
2na ed 1897) , and A Comparative Grammar of the Indo Germanic 
Languages (London, 1888-189^), W Braune, Goitsche Grammattk 
(HaMe, 1880 4th ed 1895) , and Althochdeutsche Grammattk (Halle 
1880, 2nd ed 1891) , E bievers, Angehachsische Grammattk (Halle, 
1882, 3rd cd 1898) , and Altgermamsche Metrik (Halle, 1893) , 
A Norcen, AUnordtsche Grammattk (Halle, 1884 , 2nd ed 1892) , 
Utkast till Forelasmngar t urgermansh Judlara (Upsala, 1890) , 
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Grammattk (Heidelberg, 1897) , F Dieter, R Bethge, O Bremer, 
F Hartmann and W Schluter, Laut- u Formenlehre d altgerm,. 
Dtalekte (Leipzig, 1900) , Th Siebs, “ Gcschichte d fncsischen 
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Deutsche Grammattk (Strassburg, 1893 — ) , (A Fick) A Torp und 
H Falk, Wortschatz d germ Sprachetnhett (Gottmgen, 1909) 

(H M C) 

TEUTONIC ORDER, THE, or Teutonic Knights of St Mary’s 
Hospital at Jerusalem {Der deutsche Orderly Deutsche Ritter) was 
one of the three great military and religious orders which sprang 
from the Crusades {qv) Later in birth than the Templars 
and Hospitallers, the Teutonic Order traces its first beginnings 
from the thu*d Crusade Already, indeed, m 1143 we hear of a 
hospital of Germans at Jerusalem, which Celestine II places 
under the control of the Hospitallers, with the stipulation that 
the prior and servants alone shall necessarily be of German 
birth ^ But it IS amidst the privations and plague which 
attended the siege of Acre, during the third Crusade, that the 
first certam beginnings of the Order appear. In the winter 
of 1 190-91 certain pious merchants from Bremen and Lubeck 
(towns with which the Order was still to be connected m the 
days of its later history) laid the foundations of a hospital m a 
' R6hncht, Geschichte des Kbntgretchs Jerusalem, p 242. 
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vessel which they had drawn ashore ^ Within a few years the 
foundation apparently became attached to the German Church 
of St Mary the Virgin at Jerusalem , and in March 1198 (there 
being present m the Holy Land a number of Germans, the relics 
of Henry VI ^ projected crusade), the great men of the army 
and the kingdom raised the brethren of the German Hospital 
of St Mary to the rank of an order of knights The original 
members were thus ennobled , and henceforth it was the rule 
that only Germans of noble birth could join the Order The 
Order was from the first, therefore, of a national character, 
unlike the cosmopolitan orders of the Templars and Hospitallers , 
but m other respects it was modelled upon the same lines, and 
shared in the same development Like the knights of other 
orders, the Teutonic knights lived a semi-monastic life under the 
Augustinian rule , and m the same way they admitted priests 
and half-brothers {sermentes) mto their ranks Like the other 
two orders, the leu tonic Order began as a charitable society, de- 
veloped into a military club,and ended as something of a chartered 
company, exercising rights of sovereignty on the troubled confines 
of Christendom Even m its last phase, the Order did not forget 
Its original purpose it maintained several great hospitals in its 
new home on the south-east shore of the Baltic, in addition to an 
hdtel des tnvahdes at Marienburg for its sick or aged brethren 

For a hundred years (1191-1291) the headquarters of the 
Order were at Acre , nor was it until 1309 that, after a brief 
sojourn at Venice, the seat of government was transferred to 
Marienburg on the Vistula But long before that date the 
Order had begun to find that its true work lay on the eastern 
frontiers of Germany Perhaps it was Hermann von Salza, 
the first great grand master of the Order (12 10-12 39), who 
originally conceived the idea of transplanting the Order to the 
west At any rate it was he who accepted the invitation of 
Andrew of Hungary that the Order should aid him with its 
resources against the Comans by whom he was threatened 
In 1211 the Order received from the king the district of Burzen- 
land in Iransylvania Towns arose and agriculture began to 
flourish, but seeking to make itself independent, the Order 
lost Its lands, and disappeared from Transylvania A new 
opportunity almost immediately arose on the banks of the 
Vistula Here Christian, bishop of Prussia, who had received 
from the Polish duke of Masovia a part of Kulmerland as a 
fief, had founded the knightly Order of Dobrzin, and was 
attempting with its aid to subdue the heathens of Prussia 
Unsuccessful m his attempt, he invited the Teutonic Order to 
come to the rescue, and bestowed on the Order Kulm and some 
of the frontier towns in his territory, with such lands as it 
should conquer (1228) Thus the Order took its place as the 
founder of one of the marks on the eastern frontier of Germany, 
and began to play its part in that Drang nach Osten, which is 
perhaps the vitally important thing in the history of Germany 
from the 12th to the 14th century Since the days of Adolf 
of Holstem and Henry the Lion, a movement of German coloni- 
zation, in which farmers from the Low Countnes, merchants 
from Lubeck, and monks of the Cistercian Order all played 
their parts, had been spreading German influence from the 
Oder to the Vistula, from the Vistula to the Dwina — to Prague, 
to Gnesen, and even to Novgorod the Great Of this movement 
the Teutonic Order became, along with the Hanse, the chosen 
representative It was not, indeed, the first knightly Order to 
gird Itself for the task Besides the knightly Order founded 
by Chnstian, there was already another still farther east, 
which had served as Christian’s model, the Knights of the 
Sword of Livonia This was an order founded by Albert, 
3rd bishop of Riga, in 1201, to serve as an instrument under 
his control, for the conquest of the land But m 1237 the 
Knights of the Sword were merged into the Teutonic Order, 
and Livonia became a province of the Order, with a master 
of Its own under the grand master’s control, just as, two years 
before, the Order had also absorbed the Knights of Dobrzin 

' Rohricht Gt^chichte dt^s Komgrnchs Jfru^alem p 542 The 
relations of this new foundation to the German hospital mentioned 
in 1143 cannot be traced 


In 1229 the Order began the conquest of Prussia, founding 
fortresses at each step to rivet its conquests (for mstance, at 
Thom, named after Toron in Palestme), much as the Anglo- 
Normans had done m their conquest of Wales Frcdenc II* 
gave the Order the rights of a prmce of the Empire in its tern- 
tones Conrad of Masovia gave it the whole of Kulmerland in 
1230 , while m 1234 the Order established its independence of 
all authorities except the Papacy, by surrendermg its temtones 
to the Holy See and receiving them back agam as a fief The 
pope gave to those who jomed in the work of the Order the 
privileges of Crusaders , and the knights, supported by numerous 
donations and large accessions to their ranks, rapidly increased 
their territories By 1260 they ruled the eastern bank of the 
Vistula from Kulm to its mouth, and the northern shore of the 
Baltic from the mouth of the Vistula to Konigsberg Livonia 
they held after 1237 , and during the 14th century they gamed 
the Lithuanian territory of Samogitia, which lay between 
Livonia and their Prussian dominions, while they also added, 
to the west of the Vistula, Pomerellen and the Neumark (see 
under Prussia) Already by the beginnmg of the 14th century 
these conquests had fundamentally changed the character of 
the Order It lost any connexion with the East after the 
fall of Acre in 1291, the grand master (whose scat had been at 
Acre, while the German master {Deutschnetster) had controlled 
the Order in Germany) moved first to Venice, and then, m 
1308, to Marienburg on the Vistula Again, with the accession 
of large territories, the Order became a governing aristocracy , 
the original care for the sick, and even the later crusadmg zeal 
of the period of conquest, gave way, when conquests were 
gamed and administration was needed, to the problem, half 
military, half political, of governing a frontier state The 
statutes of the Order were altered to suit the new conditions, 
and a whole system of administration arose At Manenburg 
the grand master mamtamed a magnificent court , round him 
were the five great digmtanes of the Order, the Grand Com- 
mander, the Marshal, the Hospitaller, the Treasurer (Tressler) 
and the Keeper of the Wardrobe (Trapier) to see to the clothmg 
of the Order There was a Landmeister for Livonia, and another 
(the Deutschmetster) for the German province, with his seat at 
Mergentheim in Swabia Over each of the twenty distncts of 
the Order was set a commander {Komiur)^ with the brethren of 
his house at his side as advisers The commander was bound 
by the advice of his brethren , and m the same way the general 
chapter of the Order, consisting of the landmeisters and the 
great dignitaries, formed an advisory board to the ^and master 
in matters such as treaties and internal legislation It was 
government by an anstocracy almost Venetian in character 
Ihe individual was merged m the Order each brother must 
pray four times in the day, and four times at night, and he must 
at all times pay an unquestioning obedience to his supenors 
The Order was at once supreme ecclesiastical and political 
authority There were no struggles of Church and State in its 
dominions the state was also the church the bishops and the 
canons of the four bishoprics (with the exception of Ermeland) 
were priests of the Order The lay subjects of the Order con- 
sisted of two classes , on the one hand there were the conquered 
Prussians, in a position of serfdom, bound m time of war to 
serve with the brethren m foreign expeditions , on the other 
hand there were the German immi^nts, both urban and 
rural, along with the free Prussians who had voluntarily sub- 
mitted and remained faithful The towns were large and 
flounshing , as many as sixty arose in the penod between 1233 
and 1416, including Thom and Elbmg, Danzig and Konigsberg 
(named after Ottocar of Bohemia, who took part in the campaign 
during which it was founded^ The towns possessed the rights 
of Magdeburg, or (like Elbmg) those of Lubeck ; the most 
important of them soon came to join the Hanseatic League 
The Order only imposed customs duties it levied no tolls 
within the land , and thuogh its consent was necessary to any 
change in municipal ordmances, it allowed the towns a large 
amount of self-government. The concord of the Order with 
the towns and the Hanse was one great cause of its prosperity 
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until the close of the 14th century , and the rupture of that 
concord in the 15th century was largely responsible for its fall 

This {xilitical and material strength enabled the Order to 
weather the storm by which the lemplars were destroyed at 
the begmnmg of the 14th century For a time, indeed, the 
Order lay under papal sentence of excommunication , but the 
transference of his seat to Marienburg at this time (1308) gave 
the grand master a basis from which he was able to make easy 
terras with the pope Nor was the Order, during the 14th 
century, at all unfaithful to its original calling Particularly 
under the grand master Winnch of Kniprode (1351-1382) it 
was the school of northern chivalry, engaged in unceasing 
struggle to defend and extend Christianity against the heathen 
Lithuanian To the brilliant court of Marienburg, not only a 
school of chivalry, but under Wmrich’s predecessor Luther of 
Brunswick, a literary centre,^ men came from all over Europe 
to win their spurs John of Bohemia had fought by the 
Vistula Henry of Bolingbroke was of the goodly company, 
Chaucer^s perfect knight had travelled in “ Pruce and Lettowe ” 
The neo-chivalry of the 14th century, in which a fantastic 
love of adventure had displaced the finer and more ideal motives 
of the old chivalry, looked towards the Vistula and Marienburg 

At the height of its glory sudden and ^retrievable rum fell 
upon the Order The conditions which had made possible its 
prosperity now disappeared Externally, a Slavonic reaction 
came, and dealt heavy blows to the eastward advance of German 
civilization The Hussite movement, a victorious expression of 
Czech nationality, is contempioraneous with the loss of German 
dommion m Prussia, the exodus of German students from 
Prague takes place a year before the defeat of the Order at 
fannenburg The particular danger from the Slavs of the 
north-east arose from the conversion of Lithuania, and the 
union of converted Lithuania to Poland The conversion of 
Lithuania depnved the Order of its mission the union of 
Lithuama to Poland robbed it of the security which it enjoyed 
while they were disumted, and gave new strength to Poland, 
a constant enemy to the Order which had deprived it of any 
outlet on the Baltic Internally, too, the Order suffered The 
Hussite wars, the feuds of Burgundian and Armagnac, the 
renewal of the Hundred Years* War, all prevented it from 
drawmg new blood from the west But above all it lost touch 
with Its subjects A religious order, largely composed of immi- 
grants from abroad, could not permanently rule a state which 
had developed a national feeling of its own , and the native 
aristocracy, both of the towns and the country, revolted against 
Its dominion The rebellious elements allied themselves in- 
stinctively with the Poles, who thus found the absorption of 
the greater part of the lands of the Order an easy task Com- 
mercial jealousy aided the process the Order had alienated 
the towns by mitering into competition with their trade , it 
had established a monopoly of amber and even, occasionally, 
of corn , and its agents were spread as far afield as Bruges 
This commercial policy had mdeed a deeper and more fatal 
effect than the alienation of the towns , it secularized still 
further the brethren of the Order, and made them financiers 
ihstead of soldiers Their finances were mdeed excellent , they 
kept regular accounts, and had already developed the modem 
principle of separating the civil list from the expenses of the 
government , but when they brought the tables of money- 
changers mto the temple, they were domg as tlie Templars 
had done before them, and were likely to suffer as the Templars 
had suffered. 

The first blow struck at the Order, if it did not destroy its 
power immediately, rumed its prestige for ever Ihe defeat 
which the Polish king Ladislaus inflicted upon the knights at 
Tannenberg m 1410 was crushing It brought Ladislaus little 
unmediate gam , but it stimulated the elements of unrest in 
Phissia to fresh activity The discontented clergy, especially 

^ Every house of the Order had two learned brethren, one learned 
m the law, one m theology There were also elementary schools, 
and miinicipal foundations in which Latin was taught, in the 
dominions of the Order 


m Livonia , the towns, such as Danzig , the native aristocracy, 
organized m a league (the or League of the Lizard), 

all sought to use their opportunity It was in vain that the 
heroic grand master, Henry of Plauen (1410-1413) sought to 
stem the tide of disaster , he was deposed by the chapter of 
the Order for his pains The success of the Hussite raids m 
Germany gave fresh confidence to the Slavs of Poland. The 
Order was at variance within itself , some of the houses of the 
brethren refused to obey the marshal, and the grand master 
quarrelled with the German master Above all, there arose 
in 1440 the Prussian League (Preusstscher Bund)y in which the 
nobles and towns jomed together, nominally for common pro- 
tection of their rights, but really against the Order The 
League naturally sympathized with Poland, not only because 
Poland was the enemy of the knights, but also because under 
Poland It hoped to enjoy the practical liberty which Polish 
anarchy already seemed to offer Ihe ultimate result was 
that m 1454 an embassy of the League offered Prussia to the 
Polish king, and that, after many years of war, the Peace of 
Thorn (1466) gave to Poland West Prussia, with Marienburg, 
Thom, Danzig and other towns, in full possession, and, while 
leaving East Prussia to the Order, made the Order the vassals 
of Poland for the territory which it retained. Henceforth the 
grand master was to sit m the Polish diet on the left of the king, 
and half of the knights of the Order were to be Polish 

From 1466 to 1 526 grand masters of the Order ruled m East 
Prussia as vassals of Poland But the master of the Livonian 
province and the German master would not obey a Polish 
vassal, and went their own way , the German master took the 
grand master’s place as a pnnee of the Empire The brethren 
of East Prussia, however, still sighed for independence , and 
they pursued the policy of choosing German prmces to be grand 
masters of the Order, in the hope of regaining liberty by their 
aid Frederic of Saxony held the office from 1498 to 1511 , and 
he was succeeded by the Hohenzollcm Albert of Brandenburg- 
Anspach When Lutheranism arose, it spread rapidly m 
Prussia , Albert himself came into contact with Luther, and 
turning Protestant he secularized his territories, and (1526) 
made them mto an hereditary duchy, still held as a fief of the 
kmg of Poland Few of the brethren resisted , and the Order 
quietly ceased from the land where for three hundred years it 
had had its bemg 

Henceforth the Teutonic Order lived in Germany and m 
Livonia The master of the latter province had beaten off an 
attack of the Russians in 1502, and secured a fifty years* peace 
But in 1561 another master followed the example of Albert, 
and received Courland as an hereditaiy fief from Poland 
Henceforth the Order was confined to Germany alone Ihe 
German master — now grand master and German master in one 
— had his headquarters at Mergentheim in Swabia , the revenues 
of the states scattered throughout the twelve bailiwicks of Ger- 
many sustamed him and his Order The Order, dinging to rts 
rights with the conservatism of an ecclesiastical corporation, 
still maintained its claims to East Prussia, and pressed them 
tenaciously even against the electors of llrandenburg them- 
selves, when they inherited the land on the failure of Albert*s 
descendants m 1618 The French Revolution finally deprived 
the Order of all its estates, and for a while of its existence In 
1801 the bailiwicks to the west of the Rhine were absorbed by 
France , in 1809 the Order was entirely suppressed, and its 
lands went to the secular principalities m which they lay But 
m 1840 the Order was resuscitated in Austna, where it now 
exists as a semi-rehgious knighthood, closely connected with 
the Habsburgs 

It has remembered its earliest objects, and has of late years 
engaged dunng war m the ambulance service “ At the foot 
of sunny vineyards,** says Treitschke, “ the house of the 
Teutonic Order now stands at Botzen , on its door is still 
emblazoned the black cross — in the middle of the shield of 
the Habsburg-Lorrainers ’* Whatever its connexion with the 
Habsburgs, the Order has its real heirs in the Hohenzollems of 
Prussia When Frederic the Great gained West Prussia by 



TEUTONIC PEOPLES 679 


the first partition of Poland (1772), he was uniting together once 
more the dominions of the Order, sundered smce 1466 , and it 
IS the kings of Prussia who have inherited the Order’s task of 
maintaining German mfluence on the banks of the Vistula 

Literature — The article 13 chiefly based on H von Treitschke's 
Das deutsche Ordensland Preussens, in Htstortsche und polUtsche 
Aufsatze, vol ii (Leipzig, 1871), and on J Loserth Gesenuhte des 
spateren Mittelalters (Munich and Berlin, 1903) Loserth gives a 
bibliography of authorities dealing with the history of the Order 
on pp 1 31, 365 and 567-8 The original evidence is to be found 
in E Strehlkc, Tabulae Ordtnts Teutontet (Berlin, 1869) and in 
Scr*piores rerum Prusstcarum (Leipzig, 1861-1870) J Voigt has 
traced the history of the Order previous to 1526 in ms Geschtchte 
Preussens (Kdnigsberg 1827-1839), and he has dealt with the 
organization of the Order, and with its history in Germany from 
1525 to 1858, in his Geschichte des deutschen ktUeforden tn setnen 
zwplf Balkten in Deutschland (Berlin 1857-1859) More recent 
writers arc Lohmeier, Geschichte Ost- und Westpreussens (Gotha, 
1880) and Prutz, Geschichte Preussens (Stuttgart, 1900) For 
monographs on the grand masters the various territories and the 
different epochs in the history of the Order see the references in 
Loserth's work (E Br ) 

teutonic peoples, a comprehensive term for those popu- 
lations of Europe which speak one or other of the various 
Teutonic languages, viz , the English-speaking mhabitants of 
the British Isles, the German-speakmg inhabitants of Germany, 
Austria-Hungary and Switzerland, the Flemish-speaking m- 
habitants of Belgium, the Scandinavian-speakmg mhabitants 
of Sweden and Norway and practically all the mhabitants of 
Holland and Denmark 1 o these we have to add small German 
and Flcmish-speakmg communities in Italy and France and 
somewhat larger German and Swedish populations m Russia 
Outside Europe we have to include also the very numerous 
populations m America, Africa, Australasia, &c , which have 
emigrated from the same countries I he statement that the 
Teutonic peoples are those which speak Teutonic languages 
requires a certain amount of qualification on one side. In 
the British Isles, especially Ireland, there is (in addition to 
the Celtic-speaking elements) a considerable population which 
claims Celtic nationality though it uses no language but English , 
and further all Teutonic commumties contain to a greater or 
less degree certain immigrant (especially Semitic) elements 
which have adopted the languages of their neighbours On 
the other hand there does not appear to be any considerable 
population anywhere which claims Teutonic nationality without 
using a Teutonic language We know indeed that France, 
Spain, Italy, &c , contained within historical times large popula- 
tions which were Teutonic both by ongin and by language, 
but these have now been completely absorbed Smiilarly, 
there is no doubt that the inhabitants of England and of the 
German-speaking regions of the Continent are descended very 
largely from peoples which two thousand years ago spoke non- 
Teutonic languages Yet on the whole the definition given above 
may be accepted as generally true for the present time 

It IS to be observed that the term “ Teutonic ” is of scholastic 
and not of popular origin, and this is true also of the other 
terms (“ Germanic,” Gothic,” &c ) which are or have been used 
in the same sense There is no generic term now m popular 
use either for the languages or for the peoples, for the reason 
that their common origin has been forgotten In Tacitus’s 
tune, however, when the area occupied by the Teutonic peoples 
was, of course, considerably less than now, a consciousness of 
their relationship to one another was fully retamed He cites 
native poems which declared that the Inguaeones, Hermiones 
and Istaeuones— the three main branefes of the Germani 
see below) — were sprung from three sons of a certain Mannus 
perhaps “ Man ”), who was himself the son of the god Tuisto 
the son of Earth , and in a Frankish document at Fast four 
centuries later we hear again of three brothers named Ermmus, 
Inguo and Istio, from whom many nations were descended 
In English documents also we find eponymous national ancestors 
grouped together m genealogical trees, and there is reason to 
believe that the common origin of the various Teutonic peoples 
was remembered to a certain extent until comparativdy late 
m the middle ages. 


The Imguistic charactenstics of the vanous Teutcmic peoples 
have been dealt with under Teutonic Languages In regard 
to physical features they present at the present time very many 
varieties both of stature and of pigmentation, though on the 
whole they are probably the tallest and fairest of European 
peoples These characteristics are noted by a number of ancient 
writers m language which seems to show that they must at that 
time have been at least as pronounced as among any of the pre-» 
sent T eutonic peoples Moreover, the tallness and dohchocephaly 
which now specially mark the more northern peoples of the group 
appear very prommently m cemeteries of the migration penod 
in Switzerland and other neighbouring countries On the whole, 
however, the skeletons found m German and Scandinavian 
tombs dating even from the earliest penod do not show any 
very remarkable differences from those of the present day 
But whether we are justified m speaking of a Teutonic race m 
the anthropological sense is at least doubtful, for the most 
strikmg characteristics of these peoples occur also to a con- 
siderable extent among their eastern and western neighbours, 
where they can hardly be ascribed altogether to Teutonic 
admixture The only result of anthropological mvestigation 
which so far can be regarded as definitely established is that the 
old Teutonic lands m northern Germany, Denmark and southern 
Sweden have been mhabited by people of the same type since 
the neolithic age, if not earlier 

The results of mvestigations in prehistoric archaeology are 
treated m the articles Germany and Scandinavian Civiliza- 
tion As no Teutonic mscnptions are extant from before the 
3rd or 4th centuries, it cannot be stated with absolute certainty 
what types of objects are characteristic of Teutonic civilization 
in the bronze and earliest iron ages Yet throughout the 
bronze age it is possible to trace a fairly well-defined group of 
antiquities covering the basm of the Elbe, Mecklenburg, Hol- 
stem, Jutland, southern Sweden and the islands of the Belt, 
and archaeologists have conjectured with much probability 
that these antiquities represent the early civilization of the 
Teutonic peoples The civilization was, of course, not wholly 
of native growth Strong foreign mfluence, first Aegean and 
later Etruscan, can be distinguished , but the types mtroduced 
from the south have generafiy undergone considerable modifi- 
cation and expansion The somewhat surpnsmg degree of 
wealth and artistic skill of which many of even the earliest 
antiquities give evidence is probably to be explamed by the 
importance of the amber trade Both m eastern and m western 
Germany the objects found are of somewhat different types 
and seem to pomt to a lower standard of civilization What 
peoples mhabited these regions can only be conjectured, but 
there is a certain amount of evidence from place-names — not 
altogether satisfactory — ^that the Celtic peoples at one time 
extended eastwards throughout the basm of the Weser. With 
the beginning of the iron age (perhaps c. 500-400 b c ) Celtic 
influence becomes apparent everywhere By this time, however, 
the great Celtic movement towards the south-east had probably 
begun, so that the Teutonic peoples were now cut off from 
direct communication with the centres of southern civilization 

I. History — The first recogmtion that the mhabitants of 
Germany, Holland, &c , were a people distmct from their Celtic 
neighbours dates from about the middle of the ist century B c , 
when Caesar’s conquest of Gaul rendered a knowledge of northern 
Europe more generally accessible to the Romans Certain 
notices relatmg to individual Teutonic tnbes come down from 
still earher times Thus there can be little doubt that the 
Cimbn (qv) and their allies, who invaded Illyricum, Gaul and 
Italy m the last years of the preceding century, were for the 
most part of Teutonic nationality The Bastamae also, who 
m the 3rd century B c mvaded and settled m the regions be- 
tween the Carpathians and the Black Sea, are said by several 
ancient wnters to have been Teutonic by ongm, though they 
had largely mtermarned with the native mhabitants Again, 
mdividual travellers from the time of Pytheas onwards had 
visited Teutonic countnes m the north In none of the early 
records, however, do we get any clear indication that the 
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Teutonic peoples were distinguished from the Celts From 
the tune of Caesar onwards the former were known to the 
Romans as “ Gcrmani,” a name of uncertam but probably 
Gaulish ongin It is said to have been first applied to certam 
Belgic tnbes m the basin of the Meuse, who may formerly 
have come from beyond the Rhine 

At the beginning of our era the Teutomc peoples stretched 
from the Rhme to the Vistula Before Caesar's arrival m 
Gaul they had advanced beyond the former nver, but their 
further progress m this direction was checked by his campaigns, 
and, though both banks of the river were occupied by Teutomc 
tribes throughout the greater part of its course, most of these 
remamed m definite subjection to the Romans llie eastern- 
most Teutomc tnbe was probably that of the Goths, in the basin 
of the Vistula, while the farthest to the south were the Mar- 
comanni and Quadi, in Bohemia and Moravia These latter 
distncts, however, had been conquered from the Bon, a Celtic 
people, shortly before the beginning of our era Towards both the 
south and west the Teutonic peoples seem to have been pressing 
the Celts for some considerable time, since we are told that the 
Helvetu had formerly extended as far as the Mam, while 
another important Celtic tnbe, the Volcae Tectosages, had 
occupied a still more remote position, which it is impossible 
now to identify How far the Teutonic peoples extended north- 
wards at this time cannot be determmed with certamty, but 
It is clear that they occupied at least a considerable part of 
the Scandinavian peninsula 

It has already been mentioned that the Teutonic peoples of 
this penod seem to have been fully conscious of their common 
origm What exactly the groupmg mto Inguaeoncs, Hermiones 
and Istaeuones was based upon can only be conjectured, though 
probably its origm is to be sought rather in religion than in 
political union The name of the Hermiones, who are defined 
as ** central " or ** interior ” peoples, is probably connected 
with that of the Irmmsul, the sacred pillar of the Old Saxons 
The Inguaeones again are defined as being next to the ocean ” , 
but the name can be traced only m Denmark and Sweden, 
where we find the eponymous hero Ing and the god Yngvi 
(Frey) respectively It is hkely that the name really belonged 
only to the peoples of the southern Baltic Very probably 
there were many tnbes which did not regard themselves as 
belongmg to any of these groups Tacitus himself records a 
vanant form of the genealogy (see above), according to which 
Mannus had a larger number of sons, who were regarded as the 
ancestors of the Suebi, Vandilii, Marsi and others (see Suebi, 
Vandals) In two at least of these cases we hear of sanctuanes 
which were resorted to by a number of tnbes It is not to be 
doubted that such religious confederations were favourable to 
the existence of politick unions Generally speakmg, however, 
each tribe formed a political umt m itself, and the combmations 
brought together from tune to tune m the hands of powerful 
kings were liable to fall to pieces after the first disaster. 

For a few years at the begmnmg of the Christian era the 
part of Germany which lies west of the Elbe was under Roman 
government ; but after the defeat of Varus (a d 9) the Rhme 
and the Danube formed m general the frontiers of the empire 
Roman mfluence, however, made itself felt both by way of 
trade and especially by the employment of German soldiers 
m the auxiliary forces In the age of national migrations — 
from the 4th to the 6th century — the temtones of the Teutonic 
peoples were vastly extended, partly by conquest and partly 
by arrangement with the Romans These movements began m 
the east, where we find the Goths ravaging Dacia, Moesia and 
the coast regions as early as the 3rd century In the followmg 
century the Vandals settled m Pannonia (western Hungary), 
while the Goths occupied Dacia, which had now been given up 
by the Romans, and subsequently took possession also of large 
temtones to the south of the lower Danube 

The 5th century was the time of the greatest national move- 
ments In 406-^ the Vandals and other tnbes mvaded Gaul 
from the east and subsequently took possession of Spam and 
north-westem Afnca Immediately afterwards the Visigoths 


mvaded Italy and captured Rome, then turning westwards 
they occupied southern Gaul and Spam. The southern Suebic 
peoples, the Alamanni and Bavarians, extended their frontiers 
as far as the Alps probably about the same time Not much 
later a considerable portion of northern Gaul fell mto the hands 
of the Franks, and before the middle of the century the eastern 
part was occupied by the Burgundians Several of these move- 
ments were due, without doubt, to pressure from the Huns, an 
eastern people who had conquered many Teutonic tribes and 
established the centre of their power m Hungary Their empire, 
however, speedily broke up after the death of their kmg Attila 
in 453 The chief events of the latter part of the century were 
the conquest of the eastern part of Britain by the Angli, the 
mvasion of Italy by the Ostrogoths and the complete subjuga- 
tion of northern Gaul by the Franks By this time, with the 
exception of Brittany and the southern part of the Balkan 
peninsula, practically the whole of southern and western Europe 
was under Teutonic government 

It IS customary to attribute this great expansion partly to 
the increasmg weakness of the Romans and partly to pressure 
of population m Germany Both explanations may contain a 
certam amount of truth , but there is no doubt that the 
military strength of the Teutonic nations was far more formid- 
able now than it had been in the time of the early empire 
Not only is it clear, both from literary and archaeological 
evidence, that they were better armed (see below), but also 
their power was much more concentrated Thus during the 
ist century we hear of about a dozen different tribes in and 
around the lower part of the basin of the Rhme In later times, 
with one or two possible exceptions, these were all included 
under the general term Francty and by the end of the 5th century 
all had become subject to one king Similar processes can be 
traced elsewhere, e g among the Alamanni and m the northern 
kmgdoms Their effect, of course, must have been to provide 
the kmgs with greater wealth and with larger permanent bodies 
of armed men The motive force towards extension of territories 
was supplied by military ambition , especially we have to take 
account of the growth of a warlike spirit in the North which 
was constantly driving young wamors to seek their fortunes in 
the service of contmental princes Where the movement was 
really a migratory character it may generally be ascribed to 
external pressure, in particular from the Huns and the Avars 

The first half of the 6th century saw the subjugation of the 
Burgundian and Visigothic portions of Gaul by the Franks and 
the recovery of Afnca by the Romans This latter event was 
soon followed by the overthrow of the Ostrogothic kingdom , 
but not many years later Italy was again mvaded by the 
Langobardi (Lombards), the last of the great Teutonic migra- 
tions By this time the extension of Teutonic dominion towards 
the south and west had brought about its natural sequel in the 
occupation of the old Teutonic lands in eastern Germany, m- 
cludmg even the basm of the Elbe, by Slavonic peoples Before 
the end of the century Bohemia also and Lower Austria, together 
with the whole of the basins of the Drave and the Save, had 
become Slavonic countnes 

The story of the succeeding centuries may briefly be de- 
senbed as in general a process of return to the ethnographical 
conditions which prevailed before the migration penod The 
Franks and the Langobardi remamed m Gaul and Italy, but they 
gradually became denationalized and absorbed in the native 
populations, while in Spam Teutonic nationality came to an end 
with the overthrow of the Visigothic kingdom by the Moors, if 
not before Yet throughout the west and south-west the 
Teutonic frontier remamed from fifty to two hundred miles in 
advance cf its position m Roman times In south-eastern Europe 
also the Teutonic elements were swallowed up by the native and 
Slavonic populations, though a small remnant lingered in the 
Crimea until probably the 17th century On the other hand 
the political consolidation of the various contmental Teutonic 
peoples (apart from the Danes) in the 8th century led to the 
gradual recovery of eastern Germany together with Lower 
Austna and the greater part of Styna and Cannthia, though 
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Bohemia; Moravia and the basm$ of the Vistula and the Warthe 
have always remained mainly Slavonic In the British Isles 
the Teutonic element, m spite of temporary checks, eventually 
became dommant everywhere Lastly, from the very begmnmg 
of the 9th century b^ies of Scandinavian warriors began to 
found kingdoms and prmcipalities in all parts of Europe The 
settlers, however, were not sufficiently numerous to preserve 
their nationality, and m almost all cases they were soon ab- 
sorbed by the populations (Teutonic, Celtic, Latin or Slavonic) 
which they had conquered Their settlements m Greenland 
and Canada likewise came to an end, but Iceland, which was 
formerly uninhabited, remained a Scandinavian colony The 
permanent expansion of the Teutonic peoples outside Europe 
did not begin till the i6th century 

2 Form of Government — From the evidence at our disposal 
It IS difficult to determine how far the Teutonic peoples were 
under kingly government m early times Taatus speaks of 
tribes which had kings and tribes which had not, the latter 
apparently being under a number of pnnetpes On 
^ nearer examination, however, it appears that kingship 
was intermittent in some tribes, while in others, which had no 
kings, we find mention of royal families All such cases were 
perhaps peculiar to the western peoples , m the east, north and 
centre we have no evidence for kmgless government Further, 
while Tacitus represents the power of Teutonic kings m general, 
with reference no doubt primarily to the western tribes, as 
being of the slightest, he states that among the Goths, an eastern 
people, they had somewhat more authority, while for the Swedes 
he gives a picture of absolutism It is quite in harmony with 
these statements that many Northern and probably all the 
Anglo-Saxon kingly families traced their origin to the gods 
The Swedes, indeed, and some of the eastern peoples seem to 
have regarded their kings themselves as at least semi-divme 
(see below, § Religion) As the west was the side most open 
to foreign influence during the Roman period, it is likely that 
the form of government which prevailed here was less primitive 
than the other, especially as we know that kingship had by this 
time died out among the Gauls In later times we very fre- 
quently find a number of kmgs,’^ generally belonging to one 
family, within the same tribe , and it is not improbable that the 
early pri napes were persons of similar position The kmgless 
hti'te may therefore have arisen out of kingship through divisions 
of the royal power or through failure on the part of the leading 
men to agree on a head acceptable to all On the other hand 
the conditions of the migration period were doubtless favourable 
to monarchical government, and from this time onwards kingship 
appears to have been universal, except among the Old Saxons 
and in Iceland 

The conahum or tnbal assembly figures largely in Tacitus’s 
account of the Germani, and he represents it as the final 
authonty on all matters of first-rate importance Further, 
Tribal it was here that the pnnetpes were chosen, serious 
Aaatmbiy charges brought against members of the tribe and 
youths admitted to the rights of warriors The duties of 
opening the proceedmgs and maintaining order belonged not 
to the king but to the priests, from which we may probably 
infer that the gathering itself was primarily of a religious 
character and that it met, as among the Swedes in later times, 
in the immediate neighbourhood of the tribal sanctuary Such 
religious gatherings were no doubt common to all Teutonic 
peoples in early times, but it may be questioned whether among 
the eastern and northern tnbes they were invested with all the 
powers ascribed to them by Tacitus After his time tribal 
assemblies are seldom mentioned, and though we hear oc- 
casionally, both in England and elsewhere, of a concourse of 
people being present when a king holds court on high days or 
religious festivals, there is no evidence that such concourses 
took part in the discussion of state affairs Indeed, consider- 
ing the greatly increased size of the kingdoms in later times. 
It IS improbable that they were drawn from any except the 
immediately adjacent districts When we hear of deliberations 
now they are those of the king’s counal or court, a body con-' 
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sisting partly of members of the royal family and partly of 
warriors old and young »n the personal service of the king 
Such bodies of course had always existed (see below) and Exer- 
cised at all times a powerful influence upon the kmgs, frequently 
even forcing them mto war against their own wishes ^That 
they appear more prominently now than in earlier times is 
due to the fact that owmg to the mcreased size of the krngdomri^ 
they had become both more numerous and more wealthy The 
pnnciple of representation for the unofficial classes, i r for those 
not under the immediate lordship of the kmg, scarcely begins 
before the 13th century 

Of all the institutions of the Teutonic peoplEs probably none 
exercised a greater influence on their history than the eofnttatus* 
From Caesar we learn that it was customary at tnbal assemblies 
for one or other of the chiefs to propose an expedition* He 
had generally no difficulty in gathermg a following, and those 
who embraced his service were held bound to accompwiy him 
to the end, any who drew back being regarded as traitors 
Incidents illustrative of this custom are of freqUent occurrence 
m early history and tradition Moreover, kmgs and other 
distinguished persons kept standing bodies of young warriors, 
an honour to them in time of peace, as Tacitus savs, as well as 
a protection in war Chiefs of known prowess and liberality 
attracted large retmues, and their influence withm the tnbe, 
and even beyond, increased proportionately The followers 
(called by Tacitus eomttes, m England ** thegns,” among the 
Franks anirusitones, &c) were expected to remam faithful to 
their lord even to death , indeed so close was the relationship 
between the two that it seems to have reckoned as equivalent 
to that of father and son According to Tacitus it was regarded 
as a disgrece for a comes to survive his lord, and we know that 
in later times they frequently shared h^s exile Perhaps the 
most striking instance of such devotion was that displayed at 
the battle of Strassburg m 357, when the Alamannic kmg 
Chonodomariub was taken prisoner by the Romans, and his 
two hundred comites gave themselves up voluntarily to share his 
captivity In return for their services the chief was expected 
to reward his followers with treasure, arms and horses If he 
were a king the reward might take the form of a grant of land, 
or of junsdiction over a section of the populaticm subject to 
him — in early times a village, m later, perhaps, a considerable 
district Further, since the grantees as a rule naturally sent 
their sons into the service of their own lords, such grants tended 
to become hereditary, and m them we have the origin of the 
baronage of the middle ages The origin of the earls or counts, 
on the other hand, is to be found in the governors of large dis- 
tricts (Tacitus’s prtnapes), who seem at first generally to have 
been members of the royal family, though later they were drawn 
from the highest barons 

3 Soaal Organtzahon — ^As far back as the time of Tacitus 
we hear of three social classes, viz nobles, freemen and frEed- 
men The same classes are met with m later times, thoUgh 
occasionally one of them disappears, eg the nobility among 
the Franks and the freedmen (as a distinct class) m the Anglo- 
Saxon kingdoms, except Kent Each of these classed was, to a 
large extent at least, hereditary and had separate lights and 
privileges of its own Among the chief of these must be reckoned 
the wergeld or “man-pnee” When homicide' took place 
vengeance was regarded as a sacred duty meumbent on thE 
relatives, and sometimes at least the lord also, of the slam man ; 
but, as in the case of any other injury, compensation could be 
made by a fixed payment From the evidence of later custom 
It IS probable that the normal payment for a freeman Was a 
hundred head of cattle The sums paid for members of the 
other classes were more vanable ; for the freedman, however, 
they were always lower, and for the noble higher, sometimes 
apparently three or four times as high Similar gradations' 
occur in the compensations paid for various injunes and msults,' 
in fines and, among some tnbes, m the value attached to a man’s 1 
oath There is a good deal of uncertainty in regard to* both 
the ekact position and the numbers of the nobles and freedmen 
of Tacitus’s age It is probable, however, that the lattisr^ hke 
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the -or Zo/ft of later tames, consisted not only of manumitted 
stoves but also of whole communities which had forfeited their 
liberty through unsuccessful warfare or other causes In 
addition to these classes there was also a considerable popula- 
tion i of slaves, who had no legal status or wergeld and were 
regarded as the property of their masters In general, however, 
their ilot seems to have struck the Romans as favourable, since 
they were not attached to their masters’ households but lived 
m homes of then: own, subject to fixed payments in com, 
bve stock and clothing. 

Groups of family aind kindred occupy a prominent position 
in the accounts of Teutonic society given by Caesar and 'lacitus 
It was regarded as a universal duty to afford protection to one’s 
kinsmen, to assist them m the redress of wrongs and to exact 
vengeance or compensation in case of death Hence to have a 
numerous kmdred was a guarantee of security and influence 
The large amounts fixed for the wergelds of nobles and even of 
freemen were paid no doubt, as m later times, not only by the 
slayer himself, but by every member of his kindred m propor- 
tion to the nearness or remoteness of his relationship , and in 
like manner they were distributed among the kmdred of the 
slam The importance of the kindred, however, was not 
limited to purposes of mutual protection It appears also in 
the tenure of land, and according to Tacitus the tribal armies 
were drawn up by kindreds As to the nature of these organiza- 
tions the evidence is not altogether consistent It is clear that 
agnatic succession prevailed among the princely families of the 
Chcrusci, and the general account given in the Germania seems 
to imply that this t>pe of organization was normal On the 
other hand there are distinct traces of cognation not only in 
Tacitus’s works but also m Northern traditions and more 
especially m the Sahc law On the whole it seems not unlikely 
t^t at the beginning of the Christian era the Teutonic peoples 
of the contment were m a state of transition from cognatic to 
agnatic organization 

All the usual forms of marriage were known, including 
nutmage by capture and marriage by purchase The latter 
Mmrri *^PP^®^rs most prominently m Kent and among the 
*** (Md Saxons, Langobardi and Burgundians In other 
nations, the Franks, we find the payment of a very small 
sum, which is often regarded as symbohc and as a relic of real 
purchase. Yet this explanation is open to question owing to 
the very early date at which the regulation appears, and to the 
fact that in the case of widows the sum specified had to be paid 
to relatives of the widow herself on the female side, and by 
preference to those of a younger generation Again, Tacitus 
States that the presents of arms and oxen given by the bnde- 
groom>n.t marriage were made to the bride herself and not to her 
guardian, and such appears to have been the case m the North 
also frpm early times, It is not certain, therefore, that marriage 
by purchase was a universal and primitive Teutonic custom 
Of the actual ceremonies practised at marriage not very much 
IS known. It was preceded, however, by a formal betrothal 
and accompanied by a feast Moreover, even among those 
peoples with whom purchase prevailed it was customary for 
the bridegroom to present the bnde with a “ mormng-gift,” 
uftuch m the case of queens and princesses often took the form 
of considerable estates There is no doubt that the mamages 
of heathen tunes were often of a kind whidi could not be per- 
mitted after the adoption of Chnstianity Among these may 
be mentioned marriages with brothers’ widows and stepmothers, 
the latter especially m England Polygamy was known, but 
limited, both m early and late times, to persons of exceptionally 
high position, while of polyandry there is hardly any trace 
Ii^eedy the sanctity attached to mamage seems to have struck 
the Romans as remarkable On the other hand strife between 
persons connected by naamage appears to have been of ex- 
tremely frequent occurrence, and no motive plays a more 
prominent part in Teutonic traditions 

4, Stajte ijf CvmltzaUon — It is a much disputed question 
whether ]the Teutonic peoples were really settled agricultural 
coKikimnHieii^ the time when they first came mto contact 


j with the Romans, shortly before the beginning of our era^ 
That agriculture of some kmd was practised is clear enough 
from Caesar’s account, and Strabo’s statement to the contrary 
must be attnbuted to ignorance or exaggeration. But Caesar 
himself seems to have regarded the Germam as essentially 
pastoral peoples and their agriculture as of quite secondary 
importance, while from Tacitus we gather that even in his 
time It was of a somewhat pnmitive character For not only 
was the husbandry co-operative, as in much later times, but 
apparently the ploughlands were changed from year to year 
without any recognition of a two-course or three-course system 
Caesar, moreover, says that the clans or kindreds to u hom the 
lands were allotted changed their abodes also from year to 
year — statement which gives a certain amount of colour to 
Strabo’s description of the Germam as quasi-nomadic Yet 
there is good reason for believing that this representation of 
early Teutonic life was by no means universally true We have 
evidence, both archaeological and linguistic, that the cultivation 
of cereals in Teutonic lands goes back to a very remote period, 
while the antiquity even of the ox-plough is attested by the 
rock-carvings at legneby m Bohuslan (Sweden), which are 
believed to date from eiirly m the bronze age Further, that 
the tribes were not normally ot a migratory character, as Strabo 
seems to imply, is shown by the existence of sanctuaries of 
immemorial age and by frontier ramparts such as that raised 
by the Angrivarii against the Cherusci It would seem that 
Julius Caesar encountered the Germam under somewhat ab- 
normal conditions Several of the tribes with which he came 
mto collision had been expelled from their own territories by 
other tribes, and we are expressly told that Anovistus’s troops 
had not entered a house for fourteen years Further, there is 
satisfactory evidence that the basin of the Rhine, perhaps 
also a considerable area beyond, had been conquered from 
Celtic peoples not very long before — from which it is probable 
that western Germany was still in a more or less unsettled con- 
dition Indeed Caesar himself seems to have regarded the 
prevalence of the military spirit as the chief hmdrance to the 
development of agriculture From this time onwards it was 
from the west mainly that Roman civilization made its way mto 
Germany , but m earlier ages, as we have already noticed, 
there are more abundant traces of civilization in the basin of 
the Elbe than m the districts farther to the west Hence it is 
not so surprising as might at first sight appear that the remote 
ACvStu, a non-leutonic people settled about the mouth of the 
Vistula, are represented by Tacitus as keener agriculturists 
than any of the other inhabitants of Germany 
All ancient wnters emphasize the essentially warlike character 
of the German! Yet Tacitus seems to represent their military 
equipment as being of a somewhat primitive type Swords, 
helmets and coats of mail, he says, were seldom to be seen , m 
general they vsere armed only with huge shields, unwieldy spears 
and darts Here again he appears to be thinking of the western 
tribes , for elsewhere he states that some of the eastern peoples 
were armed with short swords and round shields— which pro- 
bably were of comparatively small size, like those used in later 
times This latter type of equipment prevailed also m the 
North, as may be seen, t g from the figures of warriors on the 
inscribed golden hom found at Callous (Jutland) in 1734 
The favourite method of attack was by a wedge formation 
(known later m the North as svin/ylktng), the point being 
formed by a chosen band of young wamors Certain tribes, 
such as the Tencten, were famous for their horsemen, but the 
German! m general preferred to fight on foot Sometimes also 
we hear of specially trained forces m which the two arms were 
combined Naval warfare is seldom mentioned The art of 
sailing seems to have been unknown, and it is probable that 
down to the 3rd century the only peoples which could truly be 
desenbed as seafaring were those of the Baltic and the Cattegat 
There is no doubt that Roman mfluence brought about a 
considerable advance in civilization during the early centuries 
of our era. The cultivation of vegetables and fruit trees seems 
to have been practically unknown before thus period, and almost 
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all their names testify to the source from which they were de- 
rived We may notice also the introduction of the mill m 
place of the quern which hitherto had been in universal use 
In all such cases the tribes subject to the Romans, in the 
neighbourhood of the Rhine, were probably the chief channel 
by which Roman influence made its way, though account must 
also be taken of the fact that considerable numbers of wamors 
from remoter districts were attracted to serve m the Roman 
armies Great improvements took place likewise m armour 
and weapons , the equipment of the wamors whose relics have 
been found in the Schleswig bog-deposits, dating from the 4th 
and 5th centunes, appears to have been vastly superior to that 
which Tacitus represents as normal among the Germani of his 
day Yet the types, both m armour and dress, remained 
essentially Teutonic — or rather Celtic-Teutonic Indeed, when 
in the course of time uniformity came to prevail over the greater 
part of Europe, it was the Teutonic rather than the Roman 
fashions which were generalized 
The antiquity of the art of wnting among the Teutonic 
peoples IS a question which has been much debated Tacitus 
says that certam marks were inscribed on the divmmg 
chips, but It cannot be determined with certamty 
whether these were really letters or not The national type 
of writing, generally known as Runic, must have been fully 
developed by the 4th century, when some of its letters were 
borrowed by Ulfilas (Wulfila) for his new alphabet (see Goths 
§ C ) Indeed, by this time it was probably known to most of the 
Teutonic peoples, for several of the mscnptions found m Jutland 
and the islands of the Belt can hardly be of later date As to 
the source from which it was derived opmions still differ, some 
thinking that it was borrowed from the Romans a century or 
two before this time, while others place its origm much farther 
back and trace it to one of the ancient Greek alphabets Many 
of the earliest inscriptions read from nght to left, and the 
l:iovcTpo<l>rjS 6 v type is also met with occasionally It is clear 
both from literary and linguistic evidence that the character 
was chiefly used for writing on wood, but the inscriptions 
which have survived arc naturally for the most part on metal 
objects — m Sweden, Norway and England also on monumental 
stones In Germany very few Runic inscriptions have been 
found, and there is nothing to show that the alphabet was used 
after the 8th century In England also it seems not to have 
lasted much longer, but mscnptions are far more numerous 
On the other hand, in Scandinavian countries it contmued in 
use through the greater part of the middle ages — m Gotland 
till the i6th century , indeed, the knowledge of it seems never to 
have wholly died out In the course of time, however, it under- 
went many changes, and the earliest inscriptions must have 
been unintelligible for over a thousand years until they were 
deciphered by scholars within the last half century The Roman 
alphabet first came into use among the western and northern 
Teutonic peoples after their adoption of Chnstianity 
5 Funeral Customs — Icelandic writers of the 12th and 13th 
centunes dustinguished between an earlier “ age of bummg ” 
and a later ** age of barrows,” and the investigations of modem 
archaeologists have tended m general to confirm the distinction, 
though they have revealed also the buriai-places of times 
antecedent to the age of burning Throughout the stone age 
inhumation appears to have been universal, many of the neo- 
lithic tombs being chambers of considerable size and constructed 
with massive bloclcs of stone Cremation makes its appearance 
first m the earlier part of the bronze age, and m the latter part 
of that age practically displaces the older rite In the early 
iron age there is less uniformity, some districts apparently 
favourmg cremation and others mhumation The former 
practice is the one recognized by Tacitus In the national 
migration period, however, it fell mto disuse among most of 
the continental Teutonic peoples, even before their conversion, 
though it seems to have been still practised by the Heruli m 
the 5th century and by the Old Saxons prpbably till a much 
later period It came into Bntain with the AnglcnSaxon 
invaders and contmued in use m certam distncts perhaps until 


nearly the dose of the 6th century, j 'in Scandihaviaft lamds the 
chhnge noted by Icelandic writers may be datr^d about the 5th 
and 6th' detitunes, though mhunmtioii was certainly i nod alto* 
gether imknown before that time 1 After the 6th century 
cremation seems not to have been commiOn, if we may' trust tlW 
sagas, but isolated msitanoes occur as lata as the loth century- 
It 18 td be observed that cremation and the use of the bartow 
are not mutually exclusive, fbr cremated' remams, geheiUly in 
urns, are often found m barrows On the otheir hand ihhuma- 
tion below the surface of the ground, without perceptible trace 
of a barrow, seems to have been the most usual practice durmg 
the national migration penod, both m England and on the 
contment- A special form of funeral nte peculiar to tbd North 
was that of cremation on a ship! Generally the’ ’ship was* 
drawn up on land , but occasionally We he-dr, in legendary sagas,’ 
of the bummg ship bemg sent out to sea Large ships con- 
taming human remains have sometimes been found in barrows’ 
of the viking age Arras and ornaments are frequently met 
with, sometimes also horses and human remams which may be 
those of slaves, the belief being that the dead ^would have all 
that was bun^ with him at his service m the life beyond,^ 
Usage, ‘ however, seems to have varied a good deal in thi^ 
respect at different times and m different districts 
6 The conversion of the Teutonic peoples' to 

Christianity was a gradual process, coveting some seven cen-t 
tunes The first to accejit the new religion seem to have been' 
the Goths, beginning about the middle of the 4th <ientury, and 
the Vandals must have followed their example very quickly 
In the course of the 5th century it spread to several other nations, 
including the Gepidac, Burgundians, Rugii and Langdbardr 
In all these esfees the Anan form of Chnstiahity was the ond 
first adopted 1 he; first conversion to the Catholic form was 
that of the Franks at the end of the 5th century The ex- 
tension of Frankish supremacy over the neighbouring TeutomP 
peoples brought about the adoption of Christianity by them* 
also, partly under compulsion, the last to be converted bemg 
the Old Skxons, m the latter half of the 8th century. The 
conversion of England began m 5^7 and was complete in* less 
than a century In the north, after several attempto during tht 
qdi century which met with only temporary success, Chnstianity 
w.is established m Denmark under Harold Bluetooth, aboiit 
940-960, and m Norway and Sweden before the end of the 
century, while m Iceland it obtained public recognition ' in the 
year 1000 Many distncts in Norway, however, remamed 
heathen until the reign of St Olaf (ioi4-l[028), and m Sweden 
for half a century later ' * 

Ihe subsequent religious history of the vanous Teutomd 
peoples will he found elsewhere Here wc are concerned only 
with the beliefs and forms of worship which prevailed liefore 
the adoption of Christianity For our knowledge of this subj^‘ 
we are indebted chiefly to Icelandic literary men of the 12 th and 
13th centunes, who gave accounts of many legends which had 
come down to them by oral tradition, besides coihnuttlng to 
wnting a number of ancient poems Unfortunately Icek^ic 
history is quite unique m this respect In the literatures of 
other Teutoiiic countnes we have only occasional refet^nces to 
the religious ntes of heathen times, and thdse alreigmerall} m 
no way comparable to the detailed accounts gi^fen m loelandib 
writings Hence it is often difficult to decide whether a giv^n 
rite or legend which is rtientioned only Iff Icdacndic hteraturd 
was really peculiar to^ that country alone or to the Ndithr 
generally, or whether it was once the oommon property of all 
Teutomc peoples ' ' ’ i .. 

A number of gods were certainly knOwn bbth’ffi Ehgland 
and among many, if not all, the rreutbnic peoples of* the co»-; 
tment, as well as m the North, Among these were Odpi tWoden)/ 
Thor (Thunor) and Tfr (Tr) ‘•y, so also Frigg (J‘ng)y tile wife of 
Odin (see Frigg, Odin, Wode^i^ Thor, rvn)^ ' $ome scholavi 
have thought that Balder, the son of Odm; was dno^ known m 
Geimany, but the evidence is at least' doubtfolv 1 ' Heimdalr, 
the watchman' of the gods and Ullr, the stepson lof Tlwr, as^^Tloil’ 
as Hoenir, Bragi hnd most of the othbr less promiffcnt'god^; 
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were abo pcohaUy' peculiar to the Noirth, though Ullr at least 
viras known ta Deiuhark Some of these deities may origmally 
have been q|uite local Indeed, such may very well have been 
the» case with Frey, the chief god of the North after Thor and 
Odin Tradition at all events uniformly 1 points to Upsala as 
tbe> onginal home of his cult But it is probable that both he 
and (his sister Frey lai wire really speaalized forms of a divinity 
which had once been imore widely known Their father, Niorbr, 
the god of wealth, who is a somewhat lessi important figure, 
corresponds in name to thi goddess Nerthus (Hertha), who in 
ancieilt times was worshipped by a number of tribes, mciudmg 
the AngUyiouhd the coasts of the southern Baltic. Tacitus de- 
scribes her as ‘‘.Mother Earth,” and the account which he gives 
of her cult 'bcai^'a somewhat remarkable resemblance to the 
ceremonies associated in later times with Freyi This family 
of deities worje’ColIcctively ' known as Vanir, and are said to have 
once been hostile to the Aesir, to whom 0 dm belonged fheir 
worship was generally - connected with peace and plenty, 3ust 
as I that of Odin was chiefly bound up with war Gefion was 
another goddess who may represent a later form of Nerthus 
Ih her case tradition piomts distmctly to a connexion with 
Denmark (Sjaelland) On j the other hand, the portraiture of 
SkaSi, the wife of Nior^r, seems to pomt to a Finnish or Lappish 
origin The rest of . the itiorthem goddesses are comparatively 
unimportant, and only one of them, Fulla, the handmaid of 
Fngg, seems to have bei^ known on the contmenL 

&me of the deities known to us from German and English 
sources seem also to have been of a. local or tnbal character 
Such doubtless was Fosite, to whom Heligoland was sacred 
Saxnot (Seaxneat), from whom the kings of Essex claimed 
descent, was probably Sa' god of the Saxons Holda, who is 
know n only from the folklore of later tunes, appears to have been 
a German counterpart of Nerthus Ing, who is connected with 
Denmark in lAngld-Saxon tradition, was m all probability the 
eponymous ancestor of the Inguaeones (see above) His name 
connects him, too, with the god Frey, who was also called Yngvi- 
freyr and Ingunarfreyr, and ht must at one time have been 
closely associated with Nerthus The relationship of Ing to 
tht Inguaeones 1$ paralleled by that of Irmin to the Hermiones 
(see above) He may be the deity whom Tacitus called “ Her- 
cules ” 

Some of these eponymous ancestors may be regarded as heroes 
rather than gods, and classed with such persons as Skioldr, tne 
eponymous ancestor of the Danish royal family, who is not 
generally included m the Northern pantheon But the Ime of 
division between the human and the divine is not very definite 
I he royal family of Norway clauned descent from Frey, and many 
royal families, both English and Northern, from Woden (Odin) 
Ir^eed, ‘several legendary kings are desenbed as sons of the 
latter Sometimes, again,, the relationship is of a conjugal 
character Skioldr> though hardly a god himself, is the husband 
of the goddess Gefion* So we find Freyia’s pnest described as 
her husband and Frey’s pmestess as his wife, and there is no 
reason for regarding, such cases asj exceptional 

If It as not always easy, to distinguish between gods and 
heroes, there 1$ still greater difficulty m drawmg a line between 
tine fCirmer and othtsr classes of supfematufral beings, such as 
thfc giants ” (0 A.Sj totems) Here again we have 

intermarriage Ska 5 i, the wife ofNiorSryandGerSr, the wife of 
Frey, wete ,ithe daughter^ of i the giants Thiazi and Gymir re- 
spectively^/though SkaSi is always reckoned as £t goddess . Loki 
also wasioii^ant birth ; but her is always reckoned among the 
gods, and we find him constantly in their company, in spite of 
his malevc^enD idtsposition In general it may be said tl^ the 
giants were regagdie^ asv hostile to both gods and men. Often 
they aie .represented'^ ad living a pnmitive life m caves and 
desolate places, and ihdir^dh^cter is usiiaEy ferocious But 
there are exceptions ^Ven among the male giants, such as Aegir, 
whom iwO find on ineiidlyi. terms .With the godL It is worth 
ne^g alsti that dome' of the leading families of Norway are said 
to have dalmed descent from 'giants, especially from Thrymi^, 
tho chief opponent of Thor In such -oasds there may be some 


connexion between the giants and the semi-civilized (Finnish 
or Lappish) communities of the mountainous districts This 
connexion is more clear in the case of fhdrgerSr Hdlgabriibr, 
who IS known Chiefly from the extreme veneration paid to her 
by Haakon, earl of Lade (+995) According to one story she 
was the daughter of Holgi, the eponymous king of Halogaland 
(northern Norway) , according to another she was the wife of 
Holgi and daughter of Gusi, king of the Fins She ought 
perhaps to be regarded rather as a goddess than as a giantess, 
but she IS never associated with the other deities 

Another class of supernatural beings was that of the dwarfs 
rhdy were distmguished chiefly for their cunning and for skill 
m working metals More important than these from a religious 
point of view were the elves (0 N alfar^ A S ylfe), who certainly 
received worship, at all events in the North Ihey are almost 
always spoken of collectively and generally represented as 
beneficent In some respects, eg in the fact that they are 
often said to inhabit barrows, they seem to be connected with 
the souls of the dead In other cases, however, they are 
hardly to be distmguished from spirits (the Icel landvaetttr, ), 
which may be regarded as gemi locorum. 

In addition to the above there were yet other classes of super- 
natural Demgs (see Norns and Valkyrifs) Mention, however, 
must be made here of the fylgtur and hamingiur of Northern 
belief Ihese are of two kinds, though the names seem not 
always to be clearly distinguished Sometimes the fylgta is 
represented as a kind of attendant spirit, belonging to each 
individual person It may be seen, generally in animal form, 
m \isions or by persons of second sight, but to see one’s own 
fylgta IS a sign of impending death In other cases the fylgtur 
(or perhaps more correctly the hanitngtur) apparently belong 
to the whole family These generally appear in the form of 
maidens 

Human beings, especially kings and other distinguished 
persons, were not infrequently honoured with worship after 
death In Sweden during the 9th century wc have trustworthy 
record of the formal deification of a dead king and of the erection 
of a temple in his honour In general the dead were believed 
to retain their faculties to a certain extent in or near the place 
where tfcey were buried, and stones are told of the resistance 
offered by them to tomb-robbers It would seem, moreover, 
that they were credited with the power of helping their friends 
(and likewise of injuring other people) very much m the same 
way as they had done in life Hence the possession of the 
remains of a chief who had been both popular and prosperous 
was regarded as highly desirable 

llie blessings which kings were expected to bestow upon 
their subjects, in life as well as after death, were partly of a 
supernatural character Chief among them was that of securing 
the fertility of the crops The prevalence of famine among the 
Swedes was attnbuted to the king’s remissness in performing 
sacrificial functions , and on more than one occasion km^s are 
said to have been put to death for this reason Under similar 
circumstances Burgundian kings were deposed In connexion 
with this attnbution of superhuman powers, we may mention 
also the widespread belief that certain persons had the faculty 
of “ changing shape,” and especially of assuming the forms of 
animals 

Besides the vanous classes of beings to the worship of which 
we have already referred, we hear occasionally also of sacred 
animals. Tacitus tells of horses consecrated to the service of 
the gods, and of omens drawn from them, and we meet again 
vnth. such horses in Norway nearly a thousand years later In 
the same country we find the legend of a king who worshipped 
a cow Besides the anthropomorphic “giants” mentioned 
above, Northern mythology speaks also of thenomotphic 
demons, the chief of which were Midgarftsormr, the “ world- 
serpent,” and Fennsulfr, a monster wolf, the enemies of Thor 
and Odin respectively These beings are doubtless due m 
part to poetic imagination, but underlymg this there may be a 
substratum of pnmitive religious belief In contrast with later 
Scandmavian usage Tacitus states that the ancient Germans 



TEtJTONIG 

had no images of the gods But he does speak of certain sacred 
symbols w^ch he defines elsewhere as figures of Wild beasts 
One of the chief objects of veneration among the Cimbn is feaid 
to have been a brazen bull ' 

Figures of animals, however^ were not the only inanimate 
things regarded m this way The Quadi are said to have 
considered their swords divine. More important than this was 
the worship paid, especially in the North, to rocks and stone 
taims, while springs and pools also were frequently regarded 
as sacred in all Teutonic lands But, on the whole, there is 
perhaps no characteristic of Teutonic religion, both in early and 
later times, more prominent than the sanctity attached to 
certain trees and groves, though it is true that in such cases 
there is often a doubt as to whether the tree itself was wor- 
shipped or whether it Vv^as regarded as the abode of a god or 
spint The sanctuaries mentioned by Tacitus seem always to 
have been groves, and in later times we have references to such 
places in all Teutonic lands One of the most famous was 
that m or beside which stood the great temple of Upsala Here 
also must be mentioned the Swedish V^lrdtrad or guardian 
tree,” whuh down to our own time is supposed to grant pro- 
tection and prosperity to the household to which it belongs 
One of the most stnking conceptions of Northern mythology 
is that of the world-tree,” YggdrasiPs Ash, which sheltered 
all living beings (see Yogdrasii) The description given of it 
recalls in many respects that of a particular!} holy tree which 
stood beside the temple at Upsala For the idea we may com- 
pare the Irminsul, a great wooden pillar which appears to have 
been the chief object of worship among the Old Saxons, and 
which IS described as ** universalis columna quasi sustinens 
omnia ” 

The Northern sanctuaries of later times were generally build- 
ings constructed of wood or other materials A space apparently 
partitioned off contained figures of Ihor or Frey and perhaps 
other gods, together with an altar on which burned a perpetual 
fire In the mam body of the temple were held the sacrificial 
feasts Ihe presiding priest seems always to have been the 
chief to whom the temple belonged, for there is no evidence for 
the existence of a special priestly class in the North In England, 
however, the case was otherwise , we are told that the priests 
were never allowed to bear arms There is record also of 
pnests among the Burgundians and Goths, while in Tacitus’s 
time they appear to have held a very promment position in 
German society Among all Teutonic peoples from the time 
of the Cimbn onwards we frequently hear also of holy women 
whose duties were concerned chiefly with divination Some- 
times, indeed, as in the case of Veleda, a prophetess of the 
Bructen, during Vespasian’s reign, they were regarded practi- 
cally as deities After the adoption of C hristianity, and possibly 
to a certain extent even before, such persons came to be re- 
garded with disfavour — whence the persecutions for witchcraft 
— but it IS clear from Tacitus’s works and other sources that their 
influence in early times must have been very great In the 
North the sanctuaries called fwrgar seem to have been usually 
under the charge of the wives and daughters of the household 
But there is some evidence also for the existence of special 
pnestesses at certam sanctuaries 

Of religious ceremonies the most important was sacrifice 
The victims were of various kmds Those offered to Odin 
(Woden) were generally, if not always, men, from the time of 
Tacitus onwards Human sacnfices to Thor and the other gods 
are not often mentioned Of animals, which were consumed 
at the sacrificial banquets, we hear chiefly of horses, but also 
of oxen and boars At human sacnfices, however, dogs and 
hawks were often offered with the meh At all sacrifices it 
seems to have been customary to practise divination , m con- 
nexiOTi with human sacrifice we have record of this rite from the 
time of the Cimbn One barbarous custom which was regarded 
as a sacnfice was the dedication of an enemy’s drmy to the 
gods, especially Odin This custom, which is likewise known 
to have prevailed from the earliest times, involved the- total 
destruction of the defeated army, together with everything 
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belonging to thetn Ip ^nerkl ‘the sici'ifttia^ 
to have taJk^n place at^ed ti^nes m tW year, m early or 
mid-autumn, another at mid-winter and a ^rd dunhg the 
sprmg. Sacnfices on an exceptionally lai^e scale were held at 
Upsala and Leife every nin^ ycar^, at tike fomj^sir place abpu^ 
the time of the spring eqmnox, at the latter in the early part of 
January Besides these fixed festivals sacrifices could>of course 
be offered m all time of publifc or private need ^In the latter 
case resort was "very frequently hhd al^o to sorcety necro- 
mancy ‘ 

Mention has been mode above of the belief that the dead re- 
tamed a conscious existence m or near th4 place where th^ 
bunerf, and that they were able to cbnfler b^skipgs upon tn# 
friends Beside this belief, however, we find another whioh 
seems hardly ta be compatible with it, ve , that the souk of 
the dead passed to the realm of Hel, who ih Northern mythology 
IS represented as the daughter of llok| Again, those who had 
fallen in battle were supposed to go to Valhalla, where they 
became warriors m Odin’s sjervice < This last belief seems to 
have been connected at one time With thi practice of cremation 
In conclusion it must he mentioned that even tbe life of the gods 
was not to be for ever A day wa*,t5dja6m6' HHielnOditt ahd-Thor 
would fall m conflict with the woll rtndithe! world-sOrpent, when 
the abode of the gods would be destroyed by fire and thb earth 
sink into the sea But the destruction was not to be final , m 
the future thei gods of a younger generation would govern a 
better wcw'ld. How far these beliefs were common to the 
Teutonic peoples as a whole cannot be determined with cer- 
tainty Some scholars hold that they werfe peculiar to the 
mythology pf Norway and Iceland and that they arose at a 
late period, largely through Christian influence. But a serious 
objection to this view is presented by the fact that very similar 
ideas m some respects were current among the anaeit Gaulsw 

Authorities — I A yteteni The ' most important of' the early 
authonties (down to the 2nd oentary) are Caesar (esp B Gait 
i 3 i- 54 » IV 1-19 VI 21-24), Strabo (esp p 290 ff Plmy, fitst 
Nat (esp iv 9C ff , XVI i fl , xxxvii 42 ff ) Tacitus (esp Gertnama), 
Plutarch Manus, and Ptolemy, Gtogr li ii Among later wnters 
much valuable information is given by Ammianbs Mkrcellintis, 
Jorclanes Procopms Gregory of Tours f Bede, Panlus Diaoonud, 
Widukiud, Thietmar, Adam of Brem,<?n and Saxo Grammaticus^ as 
w<ll as by the early laws and charters To these must Ik? ^ 4 ed 
a huge number of Old Norse writings mcliKlmg the older Edda 
and the prose F dda (the chief authonties for Northern thythology). 
Islands Landn^mabok and many sagas dealing with the history 
of families in Iceland (such as F yrbyggia Sagsg or with the lives 
of Norwegian and other kings both histondi' and (in 

Heimskrmgla, bornmanna Sogur and Rain’s homaldar bpgui Norr- 
landa) For further references see Britain (Anglo-Saxon) Ger- 
many (Fthnography and Eaily History), and Scandinavian 
Civilization 

II Modern Authonties {a) Archaeology L Lindenschmit, Die 
Altertunier unserer hetdmschen Vorzeit (Mam*, 1864-T* ), Hand- 

hitch d deuischen Alkrtumshunde (Brunswick 1880), S Muller 
Vor Oldtid (Copenhagen 1897) Nordtscht Alteriumskundt (Strass- 
burg, 1897-08) , Urgeschttkte Europas (Strassbnrg 1905) Sfce also 
Britain (Anglo-Saxon) Germany (Archaeology) and Scandi- 
navian Civilization 

(6) History and Ethnography K Zeuss Die Deutsche^, ^nd die 
Nachharskmme (Munich, 1837), K Mfdlenhoff, Deutsche Alter- 
tumshunde (Berlin, 1870-1900) , H d’Arbois de TubarhVille, Les 
Premters Habitants de V Europe (Pans, 1889-94); 1 O Bremer, 
" Ethnographie d germ. Stamme ” in H Paul's Grimdrtss d germ. 
Fhthlogte, 2nd td , vol 111 (Strassburg 19CX:)) M Chad^^ick, 
The Origin of the English Nation (Cambridge, 1907) , G Scl^utte, 
Oldsagn om Godtjod (Copenhagen, 1907) , Germanisthe Ethno^apHi^ 
See also Alamanni, Angli, Britain (Ahglo^Saxon), CEAtlfrl, 
Chkrusci, CiMRRi, Denmark Franks, Frisians GehMA^NV 
(Fthnography and Early History), G9;rHS, Herux-i, Tom»aros, 
NrTHERLAND^, NORWaY, SaXoNS, SUEBI, SWEDEN, TeUTONI 
Vandals 

(c) Gouemment, Social Orgamsatum 4nd State > 0/ Civilitattoii 

Gnmjn, RgchtsaltertHtner {1^2^, 4th ed i Leipzig, 1309 ) » T* Dahn, 

te Ki>iiige d* German^n (Muipch i8$i-i90S) , G. 'Watt*, Deu^chfi 
Verfassungsgeschichte (Kliel i860, 3rd td iWo), H l^runner, 
Deutsche' Rechtsgeschfckte (I^pZig 1887) K 'wernhOld, piutsche 
Frauen {VventTBi 1851 J 2nd ed 1882), AHfiar^slhes Leben (Betlm 
i8s6) R Keyser, Efterladte Skrifter (11 i 2, Clinstiamaii l86;ri) , 
A Meitzen Siedehngu 4grarwescn R.Gunm 

Germanic Origins ^ew Xorlc, 1892) , K Th von Iname^Ster- 
negg, K von Amma, V Crudmund^n and Kr 
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‘ WirtfiCtoit. ’ r ‘ R^ht/' «ci " Sitte ” i» Paul s C^rww^fwf d ^erm 
Phit, Voi ill (sefe aoov^) , F Se^lxinm, TVtfto/ Custom tn An^h- 
Sa)iM Law {Lbndtih i^ot) ;* P Gtiilhiermdi Biiskt sui^ V online de 
la ’noblesse )en> ’Bhince '(Pans; ^p02} , M Heyne, Deutsche Hausaltei^- 
tu^v t(I>ap^g, i» 99 ’-ido|)'» A M Haoson, Laninam % Norge 
(Clur^^tiaj^ ^904)^ J Hoop?, IVc^ldi^ufne u KuUwpflanzen tm 
Wm Alreritum (Strassburg 1005! L F A Wimmer Runeshrtfiens 
Opfnndelid (Cop^Hageti 1874) Dte ItMienschrtft (Berlin 1887) 

J Onmm, Deutsche Mythologxe (i6t ed 18^5 
4t^,0d, Berlin ^878) , Afy^Ao/c^ (trans by* J S Stally 

br^s Londoi^, 1,383) ^ ,K, M^urex, Dte Behehrung des norweeischen 
Sfammes zum ChrtStentum (Humch 1855-56), W Mannhardt, 
Baumhultus der Germanen u threr N achharstamme (Berlin 187^) , 
Hk Petersen Dm NereAdemes Gudedyrhelee og Gudetro t Nedenold 
(^panh^e^n ^876) * f H»i PlannentM^hmul, Germantsche EMUfoste 
(Happvqr^ 1878), V (Jalm, Dte deutschen Opfergelfrauche (Breslau 
188^ ^ E H Meyer, Germantsche Myihologte (Berlin, 1891), 
w Golther Hnndbuch d germ (Leipzig 1895), P Herr 

mazing Deutsche Mvthologte (Leipzig 1898) ,> Nordtsche Nfythologu 
{Le^p^g, h9Q3)l H M Cbadwu^,, TheiCuU of Oihtn (Cambridge, 
j 3 ^) ,, Et I^Qgk,^ •' Mythology*’ m Paul’s Grundnss d, ge^m PM 
(ra 111 , see above) , P D Oiantepie de la Saussaye, Geschtednts 
van dik' Oodsdienst der Ge'rmahen (Haarlem ipcx^) The Religion 
of the Teutons (Boston, 1902) , F Kauifniann Balder * Mythus u 
, (^trassburg E^ H Mjejyer, Myihologte der Germanen 

(Strassburg 1903) , (H M. C ) 

TEVIOT, ANDREW RUTHERFORD, Earl of (d 1664), was 
the son of Wifliam Rutherfotd of Qoarrelholes, Roxburghshire 
His education was rcterved irt Edinburgh, and he took up the 
career' of soldier of fortune His services were given to the 
French government, which maintained regiments of Scottish 
mercenanesi 'On the restoration of Charles IL, Rutherford 
was taken into employment by his own king on the recommenda- 
tion of Louis XIV of France. He had held a commission as 
beutenant-gcneral ih France and had a high reputation for 
personal courage Charles II gave him the Scottish title of 
Lord Rutherford' and the governorship of Dunkirk, which 
had been acquired by the Protector Oliver Cromwell When 
Charles II. sold the town to France m 1662 Rutherford was 
consoled by the command of the 2nd or langier regiment, was 
made carl of Teviot in the peerage of Scotland, and was sent m 
t663 as governor to 'Tangier His tenure of office was very 
short, for on ^he 4^h of May ^664 he allowed himself to be en- 
trapped into an ambush by the Moors, who earned on incessant 
irre^ar warfare against the English garrison, and was killed, 
together with nineteen officers and nearly five hundred men of 
his garrison. 

See W F Lord. The Lost Possessions of England (London, 1896) 

TEVIOTDALE, the valley of the Teviot, Roxburghshire, 
Scotland In a limited sense the word desenbes the stretch 
above Hawick (9 m) and, in a wider sense, the whole vale, 
extending in a north-easterly direction from 'Teviothead nearly 
to the confiiies of the pansh of Roxburgh, a distance of 23 m 
It IS sometimes mcorrectly used as an alternative name for the 
shire, much of the area of which, in point of fact, lies outside 
the Teviot drainage basin 'There are numerous points of 
interest m the dale Henry Scott Riddell (1798-1870), the poet, 
was buried at Teviothead Almost side by side m the church- 
yard arfe the obelisk near his grave and the memorial stone 
erected in the cemetery wall to John Armstrong of Gilnockie, 
the celebrated freebooter, who, along with several followers 
was treacherously seized in 1530 ana hanged at Caerlanngg, 
m the immediate vicmity, by order of James V Riddell is 
fu]::^er qommemorated by a monument on Dryden hill 
Brahxholm tower, the peel of Goldielands, and Harden castle 
(on Harden bum, a tributary of Northwick Water) are spots 
familiar through the writings of Sir Walter Scott and many 
Border ballads Five m to the east of Hawick stands the hill 
of Ruberslaw (ijipa it)* Among the crags on its summit is 
the rock, still caRed Peden’s chair,** from which Alexander 
Peden 'prcadi6d to cbnVenticles of Covenanters Below Hawick 
interest pjinqmafly ^jcentres around Mmto, Hassendean-— the 
Hazddean Walter Scott^s song, “ Jock o’ Hazeldean 
andAnaron* y, 

^edive of Egypt, son pf the 
Sh<q<gv<i’j^?if[jp, wJ^ibqriT, on the„i5Jh o( November 185? 


mother was a fellah woman Although the eldest son, he was 
not sent to Europe to be educated, like his younger toothers, 
but was left to grow up m his native country In Ismail 
succeeded in his endeavour to alter the order of sucfsssion to 
the khediviate The title, instead of passing to the eldest 
living male descendant of Mehemet Ah, was now to descend 
from father to son Ismail sought this alteration mainly be- 
cause he disliked his uncle, Halim Pasha, who was his heir- 
presumptive, and he is supposed to have imagined that he would 
be able to select whichever of his sons he pleased for his suc- 
cessor But he found, after the change had been made, that 
the powers interpreted the new arrangement as applying 
strictly to the eldest son Tewfik therefore became heir- 
apparent He wa.s given a palace near Cairo to live in, and for 
twelve years he passed an uneventful life, farming, and estab- 
lishing a reputation for good sense and fair dealing with his 
fellah tenants In 1878 he was appointed president of the 
counal after the dismissal of Nubar Pasha He held this office 
(mly for a few 1 lonths , but this was long enough to show that, 
if he was unambitious and not particularly intelligent or ener- 
getic, he had the wisdom to refrain from taking a part in the 
mtrigues which then formed the chief part of political life m 
Egypt He went back to his estate, and settled down once more 
to a quiet country life He was not left undisturbed for long 
On the 26th of June 1879 Ismail, at the instance of Great Britain 
and France, was deposed by the sultan, who sent orders at the 
same time that Tewfik should be proclaimed khedive The new 
viceroy was so little pleased by the news of his accession that 
he soundly boxed the ears of the servant who first brought the 
tidmgs to him Egypt at that time was involved m financial 
and political troubles brought about by the policy of Ismail 
(q V ), and the situation was made worse by the inaction of 
England and France for some months following Tewfik’s ac- 
cession Tewfik’s people were dissatisfied, his army disaffected , 
his advisers were nearly all of the adventuiei (lass, with their 
own ends to gain , and he himself had neither the character of a 
strong ruler nor the experience that would have enabled him 
to secure an orderly administration of affairs Disorder pre- 
vailed until November 1879, when the dual control was re- 
established by the governments of Great Britain and France 
For over two years Major Baring (alterwards Lord Cromer), 
Mr (afterwards Sir) Auckland Colvin, and M de Blignieres 
practically governed the country, endeavouring to institute 
refwms while possessing no means of coercion During all 
this time the disaffection m the Eg>^ptian army was increasing 
Tewfik has been blamed for his failure to take a firm line with 
the rebels, but his attitude was governed by his relations with 
Great Britain and France, and he was unable to control events 
The dissatisfaction culminated in the anti-foreign movement 
headed b> Arabi Pasha (q v ), who had gamed complete command 
of the army In July 1882 the attitude of Arabi, who was 
carrying out defensive works on a large scale, made it necessary 
for the British admiral (Sir Beauchamp Seymour, afterwards 
Lord Alcester) to declare that he would bombard the forts of 
Alexandna unless they were handed over to him Before the 
bombardment began it was suggested to Tewfik that he should 
leave the city anci embark either upon a man-of-war belonging 
to one of the neutral powers, or m his own yacht, or in a mail 
steamer which was then in the port His answer was, ** 1 am 
still khedive, and I remain with my people in the hour of their 
danger” At his palace of Ramleh, 3 m from the town, he 
was beyond reach of the shells, but his life was nevertheless 
unpenlled When the rebel soldiers attacked the palace he 
managed to make his escape and to reach another palace after 
passing through the burning streets of Alexandria Here he 
was obliged to agree that a guard of British bluejackets should 
protect him from further nsk He showed his courage equally 
during the cholera epidemic at Alexandria in 1883 He had 
gone oack to Cairo after the battle of Tel-el-Kebir, had con- 
sented to the reforms insisted upon by Great Bntain, and had 
assumed the position of a constitutional ruler under the guid- 
ance pf Eord >Dufferin, the British special commissioner. WTien 
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the oholera broke out^ he insisted upon gomg to Alexandria 
His accpmpanied him, and he went round the hospitals, 
settmg ip excellent example to the authonties of the city, and 
encourdrog the patients by kind and hopeful words In 1884 
Sir Evelyn banng went back to Egypt as diplomatic agent and 
consul-general of Great Bntain His first task was to demand 
that Tewfik should abandon the Sudan Tewfik gave his con- 
sent with natural reluctance, but, havmg consented, he did 
everythmg he could to ensure the success of the policy which 
Baring had been sent to carry out He behaved with equal 
propriety durmg the negotiations between Sir H Drummond 
Wolff and the Tutkish envoy, Mukhtar Pasha, in 1886 His 
position was not a dignified one — that of a titular ruler com- 
pelled to stand by while others discussed and managed the 
affairs of his country The sultan was his suzeram , m Great 
Britain he recognized his protector to the representative of 
each he endeavoured to show friendliness and esteem As 
time went on his confidence m Baring increased, until at last 
he deferred to the British agent in almost everytlung On 
occasion, however, he acted on his own initiative, as when m 
June 1888 he dismissed Nubar Pasha and summoned Riaz 
Pasha to form a ministry — an action influenced, nevertheless, 
by Tewfik’s knowledge of the duTrgence of views between 
Nubar and the British agent Baring encouraged Tewfik to 
show his activity in matters of admmistration, and he took a 
great interest in all matters connected with irrigation, educa- 
tion and justice He was not a particularly strong man either 
in mind or in character, but he showed a genuine desire to 
govern his country for its own benefit He understood the 
importance to Egypt of British assistance and support, his 
natural shrewdness made him accept the British conditions , 
his natural good feeling kept him from any inclination to in- 
trigue In private life he was courteous and amiable He 
had no desire to keep up the unapproachable state of an oriental 
ruler Indeed, m many ways his manners and habits were less 
oriental than European He married in 1873 kinswoman, 
Amina Hanem, with whom he lived very happily She was his 
only wife and Tewfik was a strong advocate of monogamy 
He died on the 7th of January 1892, at the Heluan palace near 
Cairo, and was succeeded by his eldest son, Abbas II (qv) 

A warm tribute to Te'W’fik’s many admirable qualities was paid 
by Banng (Lord Cromtr) in his report on the administration of 
Egypt for 1891 (see Ef'vpt, No 3 1892, pp i and 2) 

TEWKESBURY, a market town and municipal borough in 
the Tewkesbury parliamentary division of Gloucestershire, 
England, i5i m NE of Gloucester by the Midland railway 
Pop (1901) 5419 It lies in a flat pastoral district, with low 
hills to the south, on the Warwickshire Avon, close to its junc- 
tion with the Severn The Severn is crossed by an iron bridge 
with a flattened arch of 170 ft span, erected by Telford m 1824 
Of the gieat Benedictine abbey, one of the richest foundations 
m England, refounded and enlarged by Sir Robert Fitz-Hamon 
in the 1 2th century on the site of an ancient hermitage and 
Saxon monastery, there only remain the gate and a few other 
fragments The abbey church, however, consecrated in 1125, 
is a magnificent specimen of early Norman This elaborate 
cruciform building consists of nave and side aisles, with transepts 
united by a grand central tower richly arcaded The choir 
terminates in an apse and is surrounded by an ambulatory 
One of the most remarkable features of the building is the 
unique western front, the central part of which is occupied by 
one vast arch extending from the ground to the roof Originally 
it was filled in with Norman windows, but a Perpendicular 
window now occupies the space The whole building under- 
went restoration m the Decorated period, and of this style it 
IS one of the finest existing examples The Norman windows 
m the nave were replaced, and stone groining was substituted 
for the carved wooden ceiling, a like transformation taking 
place in the transepts The Norman columns m the choir still 
exist , but above them rises a grand superstructure of Decorated 
work The elegant clerestory windows are of the 14th century, 
with stamed glass of the same date The ambulatory was re- 


built some distance farther out, and from it prcjected a beautiful 
series of chapels The elaborate tombs mdude those Sir 
Robert Fitz-Ham<m, the De Spensers, Alan prior of Cantetbuty, 
Sir Guy de Brien, and the vault of Geor^ duke of Glareilce 
(murdered in the Tower) and his wife Isabella Edward^ 

(A Wales, slam after the battle of Tewkesbury (1471) by'thfe 
Yorkists, IS also buned m the church Of the two organs, orte. 
dating from the early 17th century, is of singularly beautifm 
tone In the High Street there are several ancient tiiUbered 
and gabled houses Remains of an ancient wall have' been 
discovered adjoining the town There are a free grammar 
school (1625) and a number of chanties and alr^ouseS 
Tewkesbury is chiefly dependent on its agricultural ' trkdC 
Below the junction of the rivers there is a great lock and wCir 
on the Severn, up to which the stream is sometimes reVetsed 
by the tidal bore The borough is under a mayor, 4 aldermen 
and 12 councillors Area, 2532 acres 

Remams of Roman encampments and roads prove that the 
earliest settlement near Tewkesbury {Thioteshurg, Thfockes^ 
buna, Thooksbun) of which we have evidence was a military 
encampment against the British It was the site of a Saxon 
castle and monastery, and its position near navigable rivers 
led to the growth of a town, which was a borough with a market 
m 1087 when it was part 6f the royal domam It wa? subse- 
quently granted to Earl Robert of Gloucester, who granted a 
charter before 1107, which exempted the borough from certam 
tolls and from suit at the hundred court Edward III con- 
firmed this charter m 1337, and made Tewkesbury free from 
tolls throughout England The borough was mcorporated by 
Elizabeth by a charter of 1574, which was confirmed m 1604, 
1605, 1609 (when the manor and borough were sold to‘ the 
corporation) and 1685, while the town was governed under the 
charter granted by William III m 1698 until the corporation 
was remodelled in 1835, the modem government consisting of 
a ma^or, 4 aldermen and 12 councillors Tewkesbury returned 
two members from 1609 to 1867, when it lost orje member, 
and m 1885 the representation was merged in that of the 
county A fair on July 20 was granted in 1323, and fairs on 
September 21 and August 24 in 1440, and on April 25 in 1574 
For the last Ma> 3 was substituted m 1605, and two more fairs 
on June ii and September 29 were granted in 1609 All these 
grants were confirmed by the charter of 168 ^ One fair onl) 
is now held, on October 10 It is a pleasure fair and a fair for 
hiring servants, and has lost the commercial importance of the 
earl) wool fairs The long-existing provision trade along the 
four nvers declined through railwa) competition Cloth-msiking 
lasted from the nth centur)^ until the beginning of the i8th , 
gloving in the 17 th century was followed by worsted-combihg 
m the 1 8th Cotton-thread lace-makmg, introduced in 1825, 
collapsed about 1862 Tewkesbury was once celebrated for the 
manufacture of mustard, which ceasea to be important at the 
end of the i8th century Stocking-frame knitting was the chief 
trade in 1830, but has been replaced by the boot and shoe trade 
Tewkesbury was stiategically important in the Wars of the 
Roses, and was the site of a battle in 1471, and in the Civil War 
was four times besieged 

See Victoria County History, Gloucestershire , Jaikies Bennet, 
History of Tewkesbury (1850) , Wilhani Wvde, History of Tewkes 
bury (179^). 

TEXARKANA, two adjoining cities forming one community, 
situated on either side of the boundary Ime between Arkansas 
and lexas, USA, about 165 m E by N of Dallas, Texas , 
Texarkana, county-seat of Miller county, Arkansas, pop (1900) 
4914, of whom 2078 were negroes , Texarkana, Bolvit count) , 
Texas, pop (1900) 5256, of whom 1964 were negroes ,rm 1909 
the joint population was locally estimated as 20,000 ' Texarkana 
IS served by the Kansas City Southern (Port Arthur Route), 
the Texas & Pacific (of which it is the terminus), the 

St Louis, Iron Mountain & Southern (Iron Mountam Route, pf 
which it is the southern terminus), the St Louis Sduth- Western, 
and the Texas & Pacific railwa) s The puisne bvhldlAjs mdude 
two city halls, a well-desigh'ed Post Office, which stad^ 6h the 
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luie and serves both cities, a county court; house (on the 
^^Ituosas side), and a Federal court building (on the Texas side) 
,Tholohief trade is in lumber (especially hard woods, such as 
wbijte ^oak and ash), cotton, cotton-seed oil and hides Natural 
^ piped here from the Caddo gas-fields, about 48 m. S , m 
isij^a The first permanent settlement here was made in 
1874 1 Texarkana, Texas, was mcorporated in 1875, and fexar- 
j|f:ana, Arkansas, in 1881 

h TEXAS, a south central state of the United States of America, 
extending from lat 26° N* to lat. 36® 39' N and from long 
93° 30' W to long 106° 30' W A western projection is bound^ 
N, by New Mexico, but the mam portion of the state is bounded 
N. by Oklahoma, from which it is separated in part by the Red 
nver, a northern projection (the Panhandle) is bounded E 
by Oklahoma, but the mam portion is bounded E by Arkansas 
and I Louisiana, the Sabme nver separating it in part from 
Louisiana , on the S E the state is bounded by the Gulf of 
Mexico ; on the S W by Mexico, from which it is separated by 
the Rip Grande , on the W by New Mexico Texas is much 
the largest state m the Union Its length and breadth are 
nearly equal — about 750 m — and its area is 262,398 sq m , of 
which 3498 sq m are water surface. 

, PkySftcal Features — Texas is crossed by four physio^aphic pro- 
vmpes In the S E are the West Gulf Plains, a part of the Coastal 
Plain province Thence westward to the looth meridian aie the 
prairies, the south-westward extension of the Prairie Plain pro- 
vince The Great Plains (really a plateau) comprise the W half 
of the state except a mountainous area m the W part of the 
Panhandle which belongs to the Basin Range province The 
surface is principally a senes of plains sloping S E from the high 
plateau or from the mountains in the W to the low shore of the 
Gulf of Mexico The mountains of the Basm Range region known 
m Texas as the Trans-Pecos Province rise in Guadalupe Peak 
near the border of New Mexico, to nearly 9000 ft (the greatest 
elevation in the state) and the Great Plains have a maximum 
elevation in northern Texas exceeding 4000 ft but from these 
heights the surface descends to sea level and the mean elevation 
of the state 1$ about i;oo ft The Gulf Plains have a coast line 
of about 400 m , and are bordered along the Gulf of Mexico by i 
senes of long narrow Islands and peninsulas or sandbars which 
have been formed by the waves breaking on the shelving shore 
Padre the loi^est of these islands extends northward from the 
mouth of the Rio Grande more than 100 m Back of the islands 
are the quiet waters of lagoons and at the mouths of nvers are several 
Sxiallow Days indenting the mainland these bays were formed by 
only a Slight subsidence of the land and the rivers are filling them 
with deposits of silt For 20 m or more inland m the N and 
for 50 m inland in the S the Gulf Plains are low and flat, seldom 
rising as much as 100 ft above the sea but farther W the surface 
lb more broken and rises to a maximum elevation of about 700 ft 
Along a line drawn approximately S S W from the S E comer 
of Oklahoma, the N W part of the Gulf Plains merges with the 
Frame Plains The N E portion of the Texas Prairie Plains is 
only gently rolling but the S portion is quite rugged and the 
W half rises m a succession of scarps or steps to an elevation of 
2500 ft to the Great Plains region which extends westward past 
the valley of the Pecos nver One of the scarps or steps is the 
result of a great fault or displacement of the earth’s crust and is 
known as the Balcones fault scarp , others arc due to ero&ion and 
weathenng of alternate layers of hard and soft rocks Ivmg almost 
honrontal South of the parallel of the S boundary of New 
Mexico the Great Plains province is known as the Edwards Plateau 
between the Edwards Plateau and the valley of the Canadian 
nver, as the Llano Estacailo or Staked Plains , and N of the 
Canadian Valley as the North Plains The E and S parts of 
the Edivards Plateau and the E margin of the Llano Estacado 
have been much dissected by headward erosion of streams but the 
central portion of the Edwards Plateau and nearly all of the Llano 
E&tacado have a notably even surface rising slowly to the north- 
westward In the S E comer of the Trans-Pecos Province is a 
smaller plain known as the Stockton Plateau but the remaining 
portion of this province is tra^ ersed from N E to S W by isolated 
mountain ranges of the Basin Range or block mountain tyi^ 

The N portion of the Panhandle is drained by the Canadian 
nver eastward into the Arkansas The S portion of the Panhandle 
and a stnp along the N border of the state, E of the Panhandle 
IS drainecl by the Red nver south-eastward into the Mississippi 
The r^t of the state la drained b E directly into the Gulf of Mexico 
The Rio Grande and its principal tnbutary the Pecos, dram narrow 
basins m the S W, , these two nvers and the Canadian nver nsc 
in the Rocky Mountains in Colorado and New Mexico but all the 
other rivers by which the state is dramed nse within its borders 
The the the Colorado, the Guadalupe, and the Nueces 

nse op pr S.!l^ h<^d^r of the Great Plains , the Sabine and 


the Tnnity, on the Frame Plains , and numerous small streams, 
on the Coastal Plain In the Great Plains region and in the Trans- 
Peebs Province the nvers have cut deep canyons, and the chatacter 
of the longer nvers m their upper courses vanes from mere nvulets 
late in summer to swift and powerful streams dunng spring freshets 
Most of the large Texas nvers have deposited great quantities of 
silt along their lower courses on the Coastal Plain, where the current 
is often sluggish and the banks are periodically overflowed Texas 
has no large lakes , but freshwater lakes which are fed cither by 
streams or springs, are common on the Coastal Plain , the best 
known of them are Grand Lake in Colorado county. Clear Lake 
m Hams county and Caddo Lake on the Louisiana border On 
the Llano Estacado there are both freshwater and salt lakes, and 
there are a few salt lakes in the Trans-Pecos Province and near 
the mouth of the Rio Grande on the Coastal Plam 

The Texas Cretaceous is notably rich in the fossil remains of an 
invertebrate fauna and in the vicinity of Waco Cretaceous fossils 
of vertebrates have been obtained Fossils of both vertebrates 
and invertebrates are also common in the Permian and Jurassic 
formations 

Fauna — Ihe vaned fauna and flora of Texas may be classified 
m the following life-zones the Canadian zone, on the highest 
parts of the Davis Mountains , the Transition zone, including high 
parts of the Davis, Chisos and Guadalupe mountains , the l^per 
Austral zone, Upper Sonoran division, in the Panhandle, E of 
the Pecos Valley, and m the Staked Plain and Edwari Plateau 
and the .vidcly extending Lower Austral zone covering most of 
the state and subdivided into the Lower Sonoran or and western 
part, the Austronpanan, or humid eastern and the narrow Gulf 
Strip which is semi-tropical Originally great herds of bison 
roamed over the Texas plains and deer bears and wolves were 
numerous especially m the forests Only a few of the larger wild 
animals remain, but the Texas fauna is still varied, for it includes 
not only many species common to northern and eastern United 
States but also several Mexican species The few remaining bison 
are on a ranch near Goodnight, m Armstrong county, where they 
have been crossed with polled Angus cattle White-tailed, Sonora 
and grey mule-deer {Odocoileus) are found in the south western 
counties, and there are a few antelope {Anttlocapra Americana) 
in the west Louisiana bears (Ursus luteolus) still inhabit the 
inaccessible canebrakes near the coast and occasionally one is 
found farther west , and in the western mountains black (and 
cinnamon) bears, including the New Mexico black bear {Ursus 
Amertcanus amhlyceps) still are found Coyotes or prainc wolves 
(of which there is a local sub-species, Cams nehracensts texmsis) 
grey wolves praine dogs (gophers) and jack rabbits are commop 
on the plains less common are the grey wolf or lobo {Cams griseus) 
and the timber wolf , and there are several species of foxes includ- 
ing the swift Cottontail rabbits raccoons (including the Mexican 
vanet^, and squirrels are common in the forests A few otters 
beaveri and minks are still found in eastern Texas Opossums 
and skunks (several vaneties of the Mephitis and several of the 
Spilogale including 5 tnterrupta, the praune spotted skunk or 
“ hydrophobia cpt ’’) are found m nearly all parts of the state 
Ihe peccary {Tavassu angulatum), the armadillo 
the civet-cat {Bassartscus astutus flavus), the Mexican bighorn 
{Ovis mexicanus) and the jsa^ar are Mexican species found in 
southern or south-western Texas The Mexican cougar {Felis 
hippolestes aztecus) is found in the west Other felines are the 
ocelot {F pardahs hmitis) and red and grey cats (F cocomtth) 
in the south, the Texan lynx {Lynx rufus texensis) in the south 
east, and the plateau wild cat {L baileyi) in the west TJiere are 
several vaneties of grasshopper mice {Orychomvs), white footed 
mice {Peromyscus), harvest mice {Reithrodontomys) rice-nts {Ory 
zomys)i wood-rats {Neotoma) voles {Microtus) &c Bats inhabit 
caves m Burnet, Williamson, Lampasas, Gillespie and other 
counties The mockmg-bird is the principal song bird and it 
and the lark-sparrow are common throughout the state The 
snowy heron is a rare plume bird seen occasionally along the coast 
The scissor-tailed flycatcher, or Texas bird of paradise, is common 
on the praines and m the lightly wooded distncts The Texas 
screech-owl the Texas woodpecker, and the road runner, or ground 
cuckoo, are found mostly m southern and south-western Texas 
Among birds common to Texas as well as to the other Southern 
States are the cardinal, golden-fronted woodpecker, Mississippi 
kite mourning-dove, and turkey-buzzard In a narrow strip 
along the Gulf there are some Mexican or tropical birds, notably 
the caraeara and two varieties of grackle {Mega^uiscalus) The 
Texas Bob ^^^lte or Texas quail is found principally in Texas 
and a few neighbouring states The Texas game birds consist 
chiefly of plover, snipe teal, mallard and wild geese Texas has 
also the American coot or mud-hen and the pelican Of reptiles 
there are the alligator and several species each of turtles, lizards 
and snakes Alligators are found in the low coast region and are 
especially numerous in the Nueces nver The painted box tortoise 
is common in the central part of the state , the snappmg-turtle 
and the soft-shell turtle in most of the rivers and creeks , the 
Louisiana mud-turtle, in the coast marshes The horned lizard, 
OT homed toad {PhrynosomacorHUtum, P hernandest, P modestum), 
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IS the most common of Texas lizards* except lit the western counties 
where the Texas rock lizards (Sceloporus torqucUus , S clay hit , 
sptnosus , S consobnnus , S dispav) are numerous The tree swift 
or hcaly hzard. is also an inhabitant of western and south-western 
Texas The green hzard, the fence lizard and whip-tailed lizard 
{Cnemtdophorus gularts , C se^lpneatus ^ C tesselatus, &c ) are quite 
widely distnbuted ihe Gila Monster (Heloderma suspectum) a 
poisonous hzard, whose bite is injurious but rarely, if ever, fatal to 
man, also occurs m the desert regions The blow snake, or spreading 
adder {Heterodon platyrrhinus), black snake {Bascanton constrictor), 
coach whip {Bascanton flagellum) and praine bull snake {Pttuophts) 
are common . the diamond water snake {Natnx fasetaia) is found 
along creeks . the king snake (Lampropelhs getula), in central and 
southern Texas , and the pilot snake {CaUopelHs ^soletus), mostly 
in the woods of McLennan county Among venomous snakes the 
harlequin, or coral snake {Elaps fulvtus) is common along the 
coast , the copperhead {Agkistrodon contortnx) along the wooded 
banks of creeks and rivers , the cottonmouth ( Agkistrodon pisct- 
vorufi), in all parts of the state except the more and districts . the 
“ sidewiper ” or massasauga {Sistrurus catenatus consors, sometimes 
called Crotalophorus tergeminus) and the ground rattlesnake {Sts- 
irurus miharius) m all sections Ihe green rattlesnake {Crotalus 
molossus) inhabits the valley of the Rio Grande , the plains rattle- 
snake {Crotalus confluentus), the north-western counties , the 
diamond rattlesnake {C adamanteus), the wooded river bottoms , 
the lexas rattlesnake, western Texas and the southern coast 
counties , the banded rattlesnake, a few widely separated woodland 
districts There are several varieties of the skmk {Eumeces) 
Freewater fish, consisting mostly of catfish, buffalo fish bass 
sunfish and drum, are common in the lower courses of the nvers 
Oysters, clams and shnmp abound along the coast, and there are 
more than 500 species of mollusks in the state The boll-weevil 
preying on the cotton, is the most noxious of the insects 

Flora — Ihc arlxircal flora of Louisiana and Arkansas extends 
into . north-eastern Texas, conformable with the Coastal Plain 
where, immediately south of the Colorado river, the great pme 
belt of the Atlantic anti Gulf coasts terminates The flora of the 
Great Plains region, consisting pnncipallv of nutritious grasses 
enters the north-western portion of the state and extends south 
to the Edwards Plateau and east into the Prairie Plains region 
The peculiar plants of the Rocky Mountain plateaus penetrate 
into the Trans-Pecos region while the north Mexican flora mclud 
mg the Agave lechegutlla a valuable commercial fibre is found 
along the Rio Grande The central region is a transition ground 
where these floras find representation generally m deteriorated 
and dwarfed species The long leaf pine is the dominant forest 
tree on the uplands of the Coastal Ham north of the Colorado 
nver for 100 m or more from the coast , farther inland and 
especially in the north-eastjsm comer of the state, it is succeeded 
by the sln^-leaf pmc BeGyeen the rising swells of long-leaf pine 
lands are impenetrable thickets 01 ha'w thorn, holly privet plane 
trees and magnolias Loblolly pine cypress oaks, hickory, ash 
pecan maple, beech and a few other deciduous trees are inter 
speised among both the long-leaf and the short-leaf pines an<l the 
proportion of deculuous trees increases to the westward In the 
broad nver valleys of the eastern part of the Prairu Plains region 
are forests and isolated groves consisting pnncipally of pecan, 
cypress, cottonwood and several species of oak Farther west 
two narrow belts of timber, consisting mostly of stunted jxist oak 
and black jack, and known as the Eastern and Western Cross 
Timbers cross the praines southward from the Red nver and n. 
low growth of mesquite, other shrubs and vines are common in 
the eastern half of the Prainc Plains The western half of these 
plains has only a few trees along the watercourses and some scraggy 
buslies of oak juniper and cedar in the more hilly sections In the 
canyons of the Edwards Plateau grow the pecan live oak syca- 
more elm, walnut and cypress on the hilly dissected bonlers 
of the sam^ plateau are cedars, dwarf and scrubby oak, and higher 
im are occasional patches of stunted oak called “ shinnenes " 
Tlie upper slopes of some of the mountains in the Trans Pecos 
region are clothed with forests of large pines cedars and other 
trees Smaller trees and shrubs grow farther down the same 
mountain slopes but other mountains and the valleys are wholly 
destitute of trees The entire valley of the Rio Grande from 
El Paso to Brownsville grows many species of cactus, and other 
prickly coriaceous shrubs The low country along the coast i'» 
covered chiefly witli grasses and rushes but scattered over it are 
clumps of live oak called ' mottes ” Grasses representing several 
species also cover most of the Great Plains the uplands in the 
southern portion of the Coastal Plain and the treeless portions 
of the thrairic Plains and the Trans-Pecos region 

Climate — In the region of Galveston along the northern section 
of the coasts where southerly or south-easterly winds from the 
Gulf prevail throughout the year, the climate is warm moist and 
equable, but the moisture decreases westward and south-westward, 
and the equability, partly because of northerly winds dunng the 
winter months, decreases in all directions inland The mean annual 
temperature decreases to the north-westward with an increase of 
both altitude and latitude, and ranges from 73^ F m the lower 


Rio Grande Valley to 53® F. m the northern portion of the Pan- 
handle The range between the mean of the maxima of the summer 
months (June, July and August) and the mean of the minima 
of the winter months (December January and February) te only 
from 88® to 50® at Galveston, but at Mount Blanco Crosby county, 
on the eastern border of the Llano Estacado, it is from 90® to 00^ 
Dunng a jieriod of twenty-six years (from January 1882 to December 
1908) the greatest extremes that were recorded m the state by the 
Umtod States Weather Bureau were im® at El Paso m Juno 1883 
and - 16® at Amarillo, Potter county, in the Panhandle in February 

1899 . within the same period the extremes at Galveston ranged 
only from 98® to 8® Along the coast the average number of days 
during a year in which the temperature falls below freedng-point is 
only 3 or 4 but in the Paniiandle this average is 1 1 1 January is the 
coldest month in nearly all parts of the state and July is the warmest 
The mean temperature for January decreases from 59® at Browns- 
ville at the southern extremity of the state to 36® at Amanllo 
m the Panhandle The mean temperature for July is 85® both at 
Beeville, Bee county in the southern coast region and at Waco, 
much farther north but also farther inland , at Amanllo it falls 
to 76® The average annual rainfall decreases quite regularly 
westward and south-westward from 47 6 in at Galveston to 9 3 In 
at FI Paso Along the coast the autumn months are the wettest 
and the spring months are the dnest for example, at Galveston 
the rainfall amounts to 5 7 in in September and only 2 0 in in 
April In the middle eastern and north-eastern parts of Texas 
the spring months are the wettest and the winter months are the 
dnest for example at Waco the rainfall amounts to 4 5 in m 
May and only i 9 in in December In the western and south- 
western parts the summer months are the wettest and the spring 
months are the dnest thus at El Paso the rainfall amounts to 
2 2 in in July and only 02m in April The average annual 
snowfall for the state is about 5 m , ranging from 19 m in the 
northern portion of the Panhandle to scarcely any along the coast 
and m the lower Rio Grande Valiev Ihe prevailing winds are 
southerly or south-easterly tliroughout most of the state m spnng 
and summer Along the coast they continue in the same direction 
throughout the year but mland they usually shift to the north 
or north-west cither in lutumn or winter 

Soils — Ihe Coastal Plain has for the most part a light sandy 
soil but there ls a fertile alluvium in the nver bottoms and good 
clay soils on some of the uplands The eastern part of the Praine 
ITams IS a belt known as the Black Praine and it has a nch black 
soil derived from Upper Cretaceous limestone immediately west 
of this IS another belt with a thinner soil denvetl from X^wer 
Cretaceous rocks a southern part of the same plains has a soil 
denved from granite , in a large area in the north west the plains 
havt a reddish clay soil denv-'d from Permian rocks and a vanety 
of soils — good black soils and infenor sandy and clay soils — denved 
from Carl^nilerous rocks A very thin soil covers the Edwards 
Plate lu but on the Llano Estacado are brownish and reddish 
loams denv ed from the sediments of a Neocene lake 

Agriculture — The total farm acreage was 123807017 acres in 

1900 the tottil number of farms ‘ being 331085, their average 
acreage 338 3 acres, 84 9 per cent being operated by white farmers 
Ihere were 11,220 lanns of looo acres and more , 10 183 between 
500 ind 1000 acres 113 393 between 100 and 500 acres, and 
88,3 37 Ixitween 50 and 100 acres 

The production of Indian corn was 122,230.000 bu in 1909 
(valued at S92 910,000) , the wheat crop 5 050 000 bu (valued 
at 85 959 <XX)) the oat crop 1 1 300 000 bu (valued at $7 T30 000) 
the ncc crop, 9894000 bu (valued at 87717CXJO), the acreage 
under hay was 618 000 the crop being 387 000 tons and its value 
$6983000 Texas ranked first in 1899 among the states in the 
jirodiiction and value of cotton the acreage of which increased 
Jrom 2 178 433 acres in 1870 to 6960 367 acres in 1899 and the 
number of commercial bales from 805 284 in 1879 to 2,306,212 m 
1899 when the total crop vNas valued at $96729304 The esti- 
mates for 1909 were 9 334 000 acres and 2 570 000 bales 

In the value of live stock on farms and ranges Texas ranked 
seventh among the states in 1880 and second in 1900 with a value 
of $240 376955 The value of all domestic animals on farms and 
ranges m 1900 was $236 227 934, Texas ranking second in this 
respect among the states The censuses from i860 to iQoo showed 
a far greater number of neat cattp on farms and ranges in Texas 
than in any other state or ferntory , in 1900 the number was 
7279933 (excludinti^ spnng calves) and in 1910 there were 
8 308 000 neat cattle including 1 1 37 000 milch cows In the 
number of horses the state ranked thu*d in 1900 with i 174,003 
head — excluding colts — and m igio with i 369000 head In the 
number of mules the state ranked first by a wide margin m 1900 
with 474.737 head, and in 1910 with 702 000 head In the number 
of swine the state ranked eighth in 1900 with 2 66$ 614 head, and 
third m 1910 with 3 205 000 head In the number of sheep the 
state rose from fourth rink in 1880 to first in 1890, but dropped 
to tenth rank in 1900 when there were i 439 940 head , in igio 

* Not including farms of less than three acres and of small pro- 
ductive capacity ' 1 
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there were i,909,ocx> sheep xn the state Tbi wo6l |>rodiict of the 
state xn 1900 was 9 638,002 tb, and in 1910 was 8,943,750 lb 
washed and unwashed and 3,040,875 lb scoured. In the number 
of chickens (13,562 »o2 in 1900) the state ranked fifth and in the 
number of ducks, geese and turkeys (1,299,044 m 1900), ranked 
^ first 

The cereals grow generally throughout the state, excepting in 
the and western lands Ihe crop of Indian com is especially 
large m a belt of counties Ixeginning near the north-eastern corner 
of the state and extending in a south-westerly direction Most of 
the rice is raised along the seaboard m the south-eastern comer 
of the state The largest crops of cotton are grown in the cereal- 
growing counties 

Forests and Timber — About 64,000 sq m or 24 per cent of 
the area of Texas, is estimated to be wooded The area of yellow 
pine forests (the stand is estimated at 67,568 5 million ft ), and the 
lesser one of hardwood together with considerable softwood, repre- 
sent lumber-producing possibilities of much economic importance 
The pine and hardwixxi areas occur chiefly in the north-eastern 
part of the state and are bordered on the west by scattenng growths 
of hardwood, extending as far westward as Austin Sparse scrub 
timber, of little value except for jxists, poles and rough beams 
and for fuel occupies the region westward to approximately the 
longitude of the Pease nver Outside of these general areas, forest 
products are of relatively little value the exceptions being the 
dense growths, in certain restneted areas of live-oak which is m 
demand for ship timbers , and scattering patches of hickory which 
IS requisite for certain manufactures The pine and hardwood 
forests are of great economic value because of the density of their 
growth, and there are at hand the means of profitable development 
of this industry in the numerous watercourses which make logging 
cheap and expeditious Ihe maple walnut oak ash beech elm 
gum, sycamore hickory and poplar, found on the southern slope 
of the Osage highlands on the uplands about the source of the 
highlands and m the central portions of the Red nver valle> are 
valuable for cabinet woods The cut consisting almost entirely 
of yellow pine, was \alued m 1900 at 816 296 473 

Fisheries — The value of the fishenes product of Texas increased 
from $286610 (7174530 lb) in 1897 to $353814 (8044404 lb) 
m 1902 , and the amount of capital invested in the industry from 
$237 496 m 1897 to $373 724 in 1902, but the number of wage- 
earners employed decreased slightly — from 1199 in 1897 to 1144 m 
1902 The values of the principal catches in 1902 were red 
snapper. $103 398 , oysters, $100 359 , squeteague, $49 577, and 
channel bass, $39,325 ^ 

Minerals — ihe total value of the mineral products of Texas m 
1890 was $1986679 in 1902 $6981 332 m 1907, $19806458 
and m 1908 $13212929 — the valuations for the two years last 

named being those of the United States Geological Survey By 
far the largest item in these totals after 1902 represented the value 
of petroleum Little attention was paid to this resource until 
1883 , in 1890 the product was valued at only $227 , and five 
vears later it liad increased to only $250 A good quality of oil — 
better m fact than the Ohio product but not as goo<l as that 
of Pennsylvania — was accidentally found at Corsicana, Navarro 
county, about 1894, and in 1898 it was discovered at a depth of 
1040 ft In 1901 an extraordinary “ gusher " well was drilled 
near Beaumont, Jefferson county , in the nine days before this 
well was capped, it threw a stream of oil 160 ft high and poured 
out about 500,000 barrels The development of the Hardin county 
held also began in 1902 As the result of these tU vHopments the 
value of the oil product increased from $277 135 (346,070 bbls ) 
in 1898, to $871,996 (836039 bbls) m 1900 to $4174731 
(18083,658 bbls) in 1902, and to $10410865 (12 322696 bbls) 
m 1907, it decreased to $6700708 (11206464 bbls) m 1908 
The v^ue of the bituminous coal output was $465900 (184,440 
short tons) in 1890, $i 581914 (968 373 short tons) m 1900, 
$2,778 81 1 ( 1, 648 ,<^>9 short tons) in 1907 and S3 419481 (i 805,377 
short tons) in 1908 The value of the product of limestones and 
dolomites m 1900 was $124 728 , in 1902, $228 662 , of sand- 
stones and quartzites in 1900 $37038 in 1902 $165 365 , while 
the value of all stone produced in 1907 was $497 962 and in 1908 
$659,574 Natural gas was discovered in Washington county in 
1879 but was not commercially used m that vicinity until 1888 
In 1902 gas was discovered in Jefferson county Other minerals 
found m small quantities are copper lead zinc iron ores man- 
ganese ores and tin 

Manufactures — The value of the manufactured products of 
Texas in 1905 was $150528,389 the capital invested in manu- 
facturing bemg $1 1 5,664 871 and the number of factories 3 1 58 

In the value ($14005 324 in 1900* and $18698,815 in 1903) 

‘ Phbbcations of the U S Commission of Fish and Fishenes 
Part XXIX , Report of the Commissioner for ihe Year ending June 30, 
t ^3 (Washm^on 1905) 

* TWi statistics given in the text for 1900 from this point are 
for factory products and are thus comparable with those given 
for 1905 , special census of the latter year was limited to the 
manufacfiires under the factory system 


of its cotton-seedf^oil and cake product Texas surpassed all other 
states Flour and gnst mill products advanced in value from 
$ii 948,556 in 1900 to $22,083,136 in 1905 The values of other 
products in 1905 were as follows slaughtering and meat packing 
(wholesale) $15,620,931 , lumber and timber products (which 
employed the largest average number of wage-earners — 13,332, or 
272 per cent ), $16 278 240, cars and general shop construction 
and repairs by steam railway companies, $10,472 742 , printing 
and publishing, $7,782,247 , foundry and machine shop products, 
1905 $4,952,827 , malt hquors, $4 153,938 , saddlery and harness 
1905. $3 251,525 The highest average quantity oi rough miUed 
nee per establishment in the United States in 1905 i^sdor Texas, 
where seventeen establishments produced an average of 18,598,259 lt>, 
valued together with that of other nee products, at $4 638,867 

Transportation — Until the middle of the 19th century transpor- 
tation facilities remained practically undeveloped in Texas In 
i860 the steam railway mileage was 307 m , in 1870, 71 1 m 
in 1880, 3244 m , in 1890, 8709 m , in 1903, ii,949 m , m 1907 
12,877 m , and in 1908, 13 066 m Most of this mileage la ifii the 
eastern part of the state the western and southern portions haying 
slight railway facilities The principal railway ^sterns are the 
Southern Pacific, the Santa Fe, the Texas & Pacific and the 
( olorado & Southern Ihe inland waterways include the 25 ft 
ship canal from the Gulf to Port Arthur (the Port Arthur canal) 
opened m 1899, and transferred to the United States government 
in 1906 the Galveston and Brazos River canal, 29 5 m long and 
of a ruling depth of 3 ft also acquired by the government in 1902 
and a priv«ately owned canal, 9 m long and from 6 5 ft to 10 ft 
deep, extending from Corpus Christi to Aransas Bay Other 
important waterways which have been authorized by the United 
States government and on which work was proceeding in 1910 are 
canals from the Rio Grande river to the Mississippi river at Donald- 
sonville, Louisiana , and “ a navigable channel depth of 5 ft m a 
canal along the coast of Texas underlying the lagoons lying between 
the islands and the mainland " to develop light navigation t6 
points not reached by the railways Another important under- 
taking IS the deepening of the Tnnitv nver to Dallas, a distance 
of 5 1 1 m , thereby affording a navigable waterway almost to the 
northern boundary of the state Congressional appropnations for 
the survey, improvement and maintenance of waterways began in 
1832 amounted to $15 033 088 between 1891 and 1896 inclusive 
and $1,613829 between 1897 and 1907, the total appropnated 
being $23,249 419 The ports of entry of Texas are Galvesttifi, 
Corpus Chnsti Eagle Pass El Paso and Brownsville 

Population — The population m i88o was 1^591,749, in 189^, 
2 ) 235 . 5 * 3 ) 190O) 3.048,710, and in 1910, 3,896,542 » Of the 

population in 1900, 94 i per cent w&s native bom, 79 6 per cent 
was white and 204 per cent ^pt%2o,^22) was ne^o, or of 
negro|descent There were m ^900, 3,249,088 r>ative whites^ 
179,357 persons of foreign birth, 836 Chinese, 470 Indians and 13 
Japanese Of the inhabitants bom in the United States 130,389 
were natives of Tennessee, 129,945 of Alabama, 90,584 of 
Mississippi, 77,950 of Georgia and 75,633 of Arkansas , and of 
the foreign-born 71,062 were Mexicans, 48,295 Germans, 9204 
Bohemians, 8213 English, 6870 Austrians and 6173 natives, of 
Ireland Of the total population 471,573 were of foreign parent- 
age — i € either one or both parents were foreign-born, apd of 
those both of whose parents were foreign-bom 70,736 were of 
German, 10,967 of Bohemian, 7759 of Irish and 6526 of Austrian 
parentage In 1906 1,226,906 mhabitants of the state were 
members of religious societies Of these 401,720 were Baptists, 
^17495 Methodists , 308,356 Roman Catholics ; 73,556 

Disciples of Christ , 62,090 Presbyterians , 27,437 Mtherans , 
14,246 Protestant Episcopalians , 7745 members Of the German 
Evangelical Synod of North Amenca, and 1856 Congrega- 
tionalists The principal cities of the state are San Antonio, 
Houston, Dallas, Galveston, Fort Worth, Austm, Waco, El 
Paso, Laredo, Denison and Sherman 

Admnisiration — ^Texas as a part of Mexico was governed 
under the constitution (1827) of the “ Free State of Coahuila 
and Texas , a separate constitution adopted in 1835 was 
never recognized by the Mexican government and never went 
into effect The Ttxan Declaration of Independence, IjBopted 
m November 1835, was accompanied by a provisional constitu- 
tion , and with the Declaration of Independence o^^March ^1836 
there were adopted an executive ordinance and a constitUfloft 
As a state of the United States Texas adopted a constitution 
m 1845, another m i866, and a third in 1868, and now 

* In other census years the populations were 185O (the first 
i under the United States), 212,59'* , i860, 604,215 , 1870, 818,57^, 
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governed under the constitution of 1876, with amendments 
of 1879, 1S83, 1890, 1891, 1897, 1904 and 1906 All male 
citizens over twenty*-one years of age and resident in the state 
for one year and m the county or election precmct for six 
months unmediatcly preceding election (except paupers, idiots, 
lunatics, felons. United States soldiers, marines and seamen, 
and persons whahave taken part, either as principal or second, 
m fightinjLA dud or in sendmg a challenge) have the right of 
suffrage Tlie constitution originally forbade the registration 
of voters, but an amendment of 1891 permits it m cities having 
a population of ten thousand or more, and the Australian 
ballot system was adopted m such cities by an act of the 
twenty-second legislature m 1892 An amendment to the 
constitution may be proposed by a two-thirds vote of all members 
elected to each house of the legislature, and is adopted if it is 
approved by a majority of the popular vote on the amendment 

Ihe executive department consisth of a governor lieutenant- 
governor secretary of state, comptroller of public accounts, trea- 
surer, commissioner of the general land office and attorney-general 
Contrary to the usual custom m other states, the secr^^tary of state 
is appointed by the governor The other officials are electetl by 
popular vote for two years’ terms Ihc governor and lieutenant- 
governor must be at the time of election at least thirty years 
of age citizens of the United States and residents of the state for 
the preceding five years Ihe governor receives an annual salar\ 
of $4000 and the use of the governor’s mansion His functions 
an rather more extensive than those of the average \mencan 
executive In addition to the usual privilege of granting pardons 
and reprieves, he controls considerable patronage, and possesses a 

E ower of veto which extends to separate items in appropriation 
ills \ two-thirds majonty in each house is necessary to over- 
ride a veto 

Ihe legislature of the state is composed of a senate and a house 
of representatives The senate consists of thirty-one members, 
chosen by popular vote for four years, one half retiring every two 
years Representatives are elected biennially fheir number 
originally ninety- three is determined by apportionment bills passed 
after the publication of each Federal census but under the con- 
stitution it can never exceed one hundred and fifty Senators and 
representatives must bt at least twenty-six years old, citizens of 
the United States qualified electors of the state, and residents of 
the state for two years, and of the ihstnct for one year preceding 
the election The unusual provision that two-thirds of each house 
shall constitute a quorum would probably prove inconvenient if 
the political parties were approximately equal in stren^h Bills 
for raising revenue ma> originate only in the house of represen- 
tatives, but may be amended or rejected by the senate Meetings 
of the legislature are biennial, although special sessions may be 
called by the governor 

The judicial system revised by a constitutional amendment of 
1891, consists of a supreme court of three members, elected for a 
term of six >ears with civil junsdiction only largely apj^llate , 
a court of criminal apjieals, of three members elected for six ye irs, 
with appellate jurisdiction in criminal cases , courts of civil appeals 
(numbci determined by the legislature) of three members eacli 
elected for six years , district courts each with one juilge, elected 
for four years with original jurisdiction 111 tht more important 
civil and cnminal (felony) cases and a limited appellate jursdic- 
tion , county and justice of the peace courts with original juris- 
diction m misdemeanours and petty cml cases The commissioners’ 
court of five members including the presiding jutige attends to 
county business matters, the county being the unit of local govern- 
ment 

Miscellaneous Laws — Ihe long dommation of Spam and Mexico 
exercised an influence on the institutions of the state, but it can 
easily be exaggerated It must be remembered that during the 
colonial period the Spanish and Mexican population was never very 
largo, that the first permanent Anglo- Amenc in settlement was 
not established until 1821, that there was ill-feehng between the 
two peoples almost from the very beginning and that in fifteen 
years the Americans carried through a successful rebellion The 
framework of the governments established in 1836-37 and 1845 
was not essentially different from those with which the framers 
were familiar in tne Umted States But while this was true of 
the outward structure it was impossible to disregard entirely private 
rights based upon Spanish and Mexican legislation In other words 
the system of junsprudeiice is the most striking txample of ^mmsh 
influence There was the same conflict between the Enghsh 
Common Law and the Roman Civil Law which had taken ^ce 
in Louisiana a few years before (see Louisiana) , but the result 
was different Owing to the peaceful character of its acquisition 
and the relative strength 01 the Romance (French) element 
Louisiana continued the use of the Civil Law The lexas invaders 
on the other hand, adopted the Common Law, but with the addition 
of many Civil Law principles For example, the state has never 


made any distinction between law and equity, and it iias always 
followed the C ivil Law procedure bv petition and a^iiwer 1 The 
independent existence of Texas as a repuhuo (1836-45) was also 
not without influence By strengthening the Idling of local pride 
it added force to the states’ rights sentiment* and it enabled the 
state on coming into the Union to retain possession of all its public 
lands This vast domain has been utilized to provide homes for 
settlers, to encourage education, to subsidize railways, and to 
build the state capitol There is a general land office at Austin 
under the charge of a commissioner Among other features of 
interest the constitution forbids the suspension of the writ of habeas 
corpus, makes duelling a disqualification for holding office or exer- 
cising the right to vote, and authorizes the exclusion of atheists 
from office There is also a clause which exempts from seizure 
for ilebt the homestead not more than two hundred acres of land 
in the vountry or a houst of any value in a city or town on a lot 
or lots not exceedmg live thousand dollars in value at the time 
of its designation as the homestead The object is the protection 
of widows and orphans, but the right has been very muen abused 
and its abuse is in part responsible for the high rate of interest 
which prevails State-wide prohibition of the sale of intoxicating 
hquors wai voted down in 1887 and a local option law went into 
effect , in 1907, when there was no licence in 145 (out of 243) 
counties and hcence only in parts of 51 other counties a law was 
passed giving local option to parts of cities and towns In 1908-09 
there was an unsuccessful attempt to pass jn the legislature a con- 
stitutional amendment providing for state- wide prohibition , the 
amendment was favoured by the Democratic state platform but 
the hostility of the legislature to Governor Campbell who favoured 
the amendment, seemed its defeat 

Both husband and wife retain their separate title to the pro- 
perty which each owned before mamage and to that acquired 
after marriage by gift, devise or descent and to the increase of 
all lands thus acquired, but the husband has the sole management 
both of his own and of his wife's scjiairate property However 
should the husband neglect to sue for the recovery pf any separate 
property of his wife she may, with the permission of the court 
sue for it in her own name , or should the husband refuse to sup 
port his wife and educate h^r children as her fortune would war- 
rant the county court may in answer to her complaint require a 
fixed portion of the proceeds from her property to be paid to her 
Ml property which eitlur husband or wife acquires durmg tht 
marnage, other than by gift devise or descent, is their common 
property, and dunng coverture may be disposed of by the husband 
only , on the death of tlie husband the widow has one half of the 
property wluch they held in common The causes for a divorce 
are cruelty, adultery, disertiou for tliree years or conviction after 
mamage of a felony and imprisonment m the state prison without 
being pardoned within one year after conviction , the plaintiff 
must result in the county six months before beginning suit 

I ducation — Educational matters are supervised by a staj^ 
board composed of the governor comptroller and secretary 
state by a superintendent of public instruction, who is enf offUw 
secretary of the board, by county superintendents (in counties 
having a school population of 3txx> or more) by supennteadeuts 
and boaids of trustees m corporate towns and cities, and by school 
commissioners in the rural distncts The permanent pubhe school 
fund IS the largest of any state m the Union , m 1908 it jucluded 
$38,406 222 in land notes, $15 136808 in bonds, $7,9154^ (esti- 
mated) in leased lands and $679^6 in cash awaiting mvestment 
Ihe invested fund is largely in Federal, state and county bonds 
Ihe levcnuc foi schools m 1907-08 was $8 020,229 which 
$2,761,651 was from tlie state tax, $2 080,159 from the local tax, 
$1,640969 from the one dollar poll tax on males between the ages 
of twenty-one and sixty $481,899 from a state occupation tax, 
$429 365 from county funds, and $105 806 from tuition fees Ihe 
slate apportionment to the distncts was $5 per capita of school 
jiopulation in 190(5-07, and was $6 m 1907-08 In the latter 
year the total enrolment in public schools was 777 545, of whom 
i4«; 748 were negroes Separate schools are mamtained for wlute 
and negro chiklren and impartial provision is made for both races 
In 1839 the Congress of the Republic set apart fifty square leagues 
(221,420 acres) of land for the establishment of two universities 
The state legislature approved this grant in 1858, added to the 
endowment one section (640 acres) out ot every ten appropnated 
to encourage the building of railways, and provided that tliere 
should be one university instead of two The Civil War and 
Reconstruction delayed the execution of the plan, and the 
university of Texas was not opened until September 1883 
The mam uiuversity is at Austin, and the medical department 
(established 1891) at Galveston The state also supports, wholly 
or in part the Agricultural and Mechanical College at College 
station (opemd in 1876, a land grant college under the Momll 
\ct of 1862) near Bryan which has a course m textile engineering 
besides the courses usually given in state agncultural and mechanical 

^ For a full discussion of this question see E W Townes Quarterly 
of the Texas State Htstoncal Association, 11 29-53, 134-1 51 (July 
and October 1898). 
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colleges , the Sam Houston Normal Institute (1879) at Huntsville 
the North Texas State Normal (1901) at Denton, the South-west 
Texas Normal (1903) at San Marcos the School of Industrial Arts 
for girls at Denton and the Frame \ lew Industrial and Normal 
School (1876) for negroes near Hempstead The system is not 
unified or organized the university’s department of education, 
the school for girls at Denton and the negro normal school all issue 
teachers’ certificates but are not under the control of the State 
Department of Education or the State Board of Education The 
state library and museum are a part of the Dtpartment of Banking 
Statistics History and Insurance Denominational schools are 
Baylor University (Biptist, 1841;) at Waco 'with a medical de 
partment at Dallas the East Texas Normal and Industnal Academy 
(Baptist , 1905) at Tyler , Trinity University (CumberHnd Presby- 
terian , i86g), at Waxahachic Austin College (Presbyterian , 

1850) at Shtrinan South-western University (Methodist Epis- 
copal 1871) at Georgetown with a medical department at 
Dallas the Polytechnic College (Methodist Episcopal South 
i8gi) at Fort Worth Texas Holiness College (Holiness, 1899), 
at Pemel near Green v die lexas Christian University (Chnstian , 
187 s until 189'; at Thorp's Spring until 1902 Add Ran College) 
at Waco, St Edward’s Colkge (Roman Catholic under the Con- 
gregation of tht Holv Cross i88s) at Austin St Mirv's T^ni 
vcrsity (i8s4 since 1884 under the Society of Jesus) at Galveston 
St Basil’s College (umler the Basilian Fathers 1899) at Waco for 
girls Baylor Femah College (Baptist 184';) at Belton , San 
Antonio Female College (Methodist Fpiscopal South , 1894) at 

San Antonio , North Texas Female College (Methodist Episcopal, 
South 1877) at Sherman , and the Academy of our Lady of the 
Lake under the Sisters of Divine Providence at San Antonio, 
and for negroes Paul Qumn College (African Methodist Episcopal , 
1881) at Waco, lillotson College (( ongregational , 1881) at 

Austin Samuel Houston College (Methodist Episcopal 1900) at 
Austin Bishop Colkge (Baptist 1881) at Marshall Wiley 
University (Methodist Episcopal , 1873) at Marshall , and Texas 
College (Coloured Methoaist Episcopal 1895) at Tyler 

Charitable and Penai In^tituttons — Texas has done more than 
any other Southern state for the humane and scientific treatment 
of its dependent and defective classes There are insane asylums 
at Austin (the State Lunatic Asylum) San Antonio (the South 
western Insane Asylum), and Terrell (North Texas Hospital for 
the Insane) , the Texas School for the Deaf (1857) an institution 
for deif dumb and blind coloured youths (iH8q) a School for 
the Blind (1856), and a home for dependent Confederate soldiers 
at \ustin a state orphan home (1889) at Corsicara an epileptic 
colony at Abilene and a state reformatory (1889) for boys under 
seventeen years at Gatesville A statute of 1899 iiithorized by a 
constitutional amendment of 1897, instituted a system of pensions 
for Confederate veterans tor this purpose S2CK) ooo was appro- 
pnated during the fiscal year 1902-1903 The maximum permitted 
W the constitution is $2 so 000 per annum The pemtentianes are 
it Huntsville and Rusk and there is a reform school for juvenile 
offenders at Gainesville The convict lease system in its most 
objectionable form was abolished in 1883 and convicts are now 
employed on state account or by private contract Ihere arc 
several state farms in successful operabon Each of these institu 
tions, penal and charitable has its own superintendent and board 
of mana^ts appointed by the governor 

Ftwiww i-*-The heavy debt incurred in the struggle with Mexico 
was paid out of the Siooooooo received from the United States 
government under the Compromise of 1850 New loans were 
made during tlie Civil War but they were repudiated by the con- 
stitut’on of 1866 and were made void by the fourteenth Amend- 
ment to the Federal constitution The extravagance of the 
Reconstruction governments resulted in tnc accumulation by 1876 
of a debt of S4 792 394 The constitution of 1876 forbids the 
borrowing of money except to supply casual deficiencies of revenue 
(amount limited to S200 oexi at a time) repel invasion suppress 
insurrection defend the state in war or pay existing debts The 
nominal amount of the public debt on the ist of September 1908 
was 83 989 4(X) but the figures are misleading because with the 
exception of 82 2 ooo (held partly by counties) all of these obliga- 
tions were in the permanent school fund or in funds for the Univer- 
sity the Agricultural and Mechanical College and the various 
charitable institutions 0^vlng to a clause in tiie constitution 
forbiflding the issue of bank charters the financial business of 
the state was controlled hv national and private banks until 1904 
when the constitution w is amended and provision was made for 
the incorporation of state banks under a system of state super- 
vision regulation and control deposits being guaranteed as in 
the Oklahoma banking system 

History — The history of Texas may be regarded as a step in 
the great struggle between England, France and Spam for 
the possession of Amenca The earliest explorations were 
made by the Spaniards, Cabessa de Vaca, 1528-36, and Francisco 
Vdsquez de Coronado, 1540-42, but the first colony was that 
planted on Matagorda Bay m 1685 by the French under the 


Sieur de la Salle This was, however, soon abandoned, and the 
field left to the Spanish Beginning m 1690 they established 
several ecclesiastical, military and civil settlements known 
respectively as missions (Franciscan), presidios, and pueblos 
In or near the city of San Antonio are the rums of five missions 
built of stone , and missions were more numerous in east 
Texas, but they were built of wood and nothmg remains to mark 
their location In 1727 the territory, with vapneJy defined 
limits, was formed into a province and named Tejas, or Tfexas, 
after the tribe or the confederacy of Tejas Indians For more 
than a century the conditions were favourable for colonization 
The French in Louisiana proved to be peaceable neighbours, 
and that province, both under French (to 1763) and under 
Spanish rule (1763-1803) served as a protection against the 
English Spam failed to take advantage of the opportunity, 
however, and it was lost when the United States purchased 
Louisiana in 1803 Three abortive Anglo-American invasions 
during the first few years of the century indicated the future 
trend of events I he first, under Philip Nolan, m 1799-1801, 
was poorly supported, and was crushed without difficulty , 
the second, under Bernardo Gutierrez and Augustus Magee, 
1812-13, captuied San Antonio and defeated several Mexican 
armies, but was finally overpowered , the third, under James 
Long, an ex-officer of the United States army, 1819-21, was less 
formidable I he year 1821 marks a significant turning-point 
in the history By the Florida treaty finally ratified at that 
time, the claims of the United States to Texas, based on the 
Louisiana purchase, were given up, and the eastern and northern 
boundaries of the province were determined They were to be, 
m general terms, the Sabine river, the 94th meridian (approxi- 
mately), the Reel river, the looth meridian, the Arkansas river, 
and the 42nd parallel So far as Spam was concerned this was 
only a form, inasmuch as Mexico, of which Texas foimed a 
part, was just completing its long straggle for independence 
(1810-21) In that year also (December 1821) Stephen F 
Austin established the first permanent Anglo-American settle- 
ment at ban Felipe de Austin on the Brazos river This was 
followed by an extensive immigration from the United States 
during the period of Mexican rule (1821-36) It is estimated 
that tha population, exclusive of Indians, increased from four 
thousana in 1821 to ten thousand in 1827, and nearly twenty 
thousand in 1830 Most of the settlers came from the southern 
section of the Union and of course brought their slaves with 
them, but there is no evidence to show that their object was the 
tcmtonal extension of slavery, or that the revolt against 
Mexico was the result of dissatisfaction with that country’s 
anti-slaveiy policy Texas was joined to Coahuila m 1827 to 
form a state of the Mexican federation Although the attempt 
to force the Roman Catholic religion upon Ihc people, the 
federal decree of 1830 forbidding further immigration from the 
states, and the reckless grants of land to Mexican favourites 
aroused some ill-feeling, the government on the whole was 
fairly liberal Ihe peace party, led by Stephen F Austin, 
was able to restrain the more warlike followers of William 
H Wharton and Henry Smith (1794-1851) until 1835, when 
Santa Anna overthrew the federal constitution of 1824 and 
established a dictatorship A consultation of representatives 
from the various settlements met at San Felipe de Austin, 
October to November ir35 Under Austin^s mfluence the 
delegates rejected an independence resolution and recommended 
a union with the Mexican Liberals for the restoration of the 
constitution of 1824 A provisional government was organized 
with Henry Smith as governor and James W Robinson (d 1853) 
as lieutenant-governor, Sam Houston as major-general of the 
armies of lexas, and Austin, Wharton and Branch T Archer 
(1790-1858) were elected commissioners to seek aid m the 
United States Hostilities had already begun Ihe Icxans 
routed the Mexicans near Gonzales on the 2nd of October 
About a hundred men under Colonel James Bowie and Captain 
J W Fannin defeated a Mexican force near Mission Conception 
on the 28th of October , and after a campaign of nearly two 
months Bdjar wa<r surrendered to them on the nth of December 
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In the Matamoras expedition the Texan forces i^ere severely 
cnppled on account of a quarrel between Governor Smith, who 
desired independence, and the majority of his council, who 
favoured union with the Mexican Liberals The command 
was divided between Houston, who was supported by the 
governor, and two leaders, Frank W Johnson and J W Fannin, 
who were appointed by the council The Mexicans under 
Santa Anna captured the Alamo on the 6th of March 1836 and 
slaughtered its garrison of 183 men , on the 20th of the same 
month they captured Fannin and his force of 371 men, and a 
week later slaughtered all except twenty who escaped Houston 
now assumed active command and retreated before Santa Anna 
until he reached the San Jacinto nver, where he dealt the enemy 
a crushing blow and brought the war to an end , nearly all of 
Santa Anna’s army were killed, wounded or taken pnsoners, 
and even Santa Anna himself was captured the next day, 
while the Texans lost only two killed and twenty-three wounded 
The weakness of the Mexican Liberals and the necessity of 
secunng aid in the States led the Austin party to abandon 
their opposition to independence A convention, assembled 
in the town of Washington on the ist of March, adopted a 
declaration of independence on the 2nd and a republican con- 
stitution on the 17 th Houston was elected president in 
September 1836, and the independence of the republic was 
recognized in 1837 by the United States, Great Britain, France 
and Belgium After a long conflict over the slavery question, 
the state was admitted into the Union under a jomt resolution 
of Congress adopted on the ist of March 1845,^ on condition 
that the United States should settle all questions of boundary 
with foreign governments, that Texas should retain all of its 
vacant and unappropriated public lands, and that new states, 
not exceeding four in number, might be formed within its 
limits The western boundary claimed by the republic was 
the Rio Grande to its source and the meridian of longitude 
from that point to the fort> -second parallel, although as a 
political division of Mexico its limits never extended farther 
west than the Nueces and the Medina The United States 
government asserted the Rio Grande claim and prepared to 
enforce it at the cost of war , at the same time the Mexican 
government considered annexation, regardless of the boundary 
question, a declaration of war by the United States An army 
of 2000 men under Zachary laylor {qv) arrived on the north 
bank of the Rio Grande, opposite Matamoras, on the 28th of 
March 1846 The Mexican commander, Pedro de Ampudia, 
demanded laylor’s withdrawal beyond the Nueces within 
twenty-four hours He did not obey, and Mariana Arista, 
Ampudia’s successor, opened hostilities Ihe Americans, out- 
numbered three to one, defeated the Mexicans in the battles 
of Palo Alto (May 8th) and Resaca de la Palma (May 9th) 
The war termmated in the treaty of Guadalupe Hidalgo 
(February 2, 1848) by which Mexico accepted the Rio Grande 
boundary By the Compromise of 1850 Texas received 
$10,000,000 for its territory lying north and west of a line 
drawn from the looth meridian to the Rio Grande, following 
36° 30' N , 103° W and 32® N The final step m the determina- 
tion of the present boundaries of the state was taken in 1896, 
when the Supreme Court of the United States decided the Greer 
county case Under the Florida treaty of 1819-21 a portion 
of the Red river was to be the northern boundary of Texas 
east of the looth meridian, but as there are two branches of the 
river meeting east of the meridian the enclosed territory (Greer 
county) was m dispute The decision of 1896 selected the 
southern branch and thus deprived Texas of a large tract of 
fertile land over which it had previously exercised jurisdiction 

In the crisis of 1860-61 Texas sided with the other Southern 
States m spite of the strong unionist mfluence exerted by the 
German settlers and by Go^ emor Sam Houston An ordinance 
of secession was adopted February i, 1861, and Governor 
Houston was deposed from office on March i6th The state 
was never the scene of active military operations during the 

' This acquisition of foreign territory by joint resolution instead 
of by treaty was followed in the case of Hawaii in 1898 


Civil War (1861-65), although it is interesting to note that 
the last battle of the conflict was fought on its soil, at Palmito, 
near Palo Alto, on the 13th of May 1865, more than a 
month after the surrender at Appomattox In conformity 
with President Johnson’s plan of reconstruction, a constitution 
recognizing the abolition of slavery, renouncing the right of 
secession, and repudiating the war debt waS adopted m 1866, 
and J W 1 hrockmorton, unionist Democrat, was elected 
governor When, m 1867, the Congressional plan of recon- 
struction was substituted, Texas was joined to Louisiana to 
constitute the fifth military district, and the first commander. 
General P H Sheridan, removed Throckmorton from office as 
“ an impediment to reconstruction ” and appointed E M Pease 
m his place Delegates to a new constitutional convention 
were elected in 1868, the constitution framed by this body was 
ratified in November 1869, state officers and congressmen were 
elected the same day, the new legislature ratified the Thirteenth 
and Fourteenth Amendments, and on the 30th of March 1870 
Texas was readmitted to the Union But the state remained 
under the rule of negroes and carpet-baggers, supported by 
United States troops until the inauguration of Governor Richard 
Coke in 1874 It has since been consistently Democratic 
The supremacy of the party was threatened for a time by the 
growth of Populism, but the danger was avoided by the accept- 
ance of free silver, and the partial adoption of the Populist 
local programme This surrender aroused strong opposition 
among the conservative or Cleveland Democrats, which cul- 
minated in the Hogg-Clark gubernatorial campaign of 1892 
The victory of the Radicals resulted m the establishment of a 
railway rate commission, based upon a constitutional amendment 
of 1890 and a statute of 1891, the passage of an alien land law 
in 1891, which was declared unconstitutional and amended m 
1892, the adoption of the Australian ballot system for cities 
and towns of more than 10,000 inhabitants (1892), the retire- 
ment of Roger Q Mills from the United States Senate (1899) 
and the sendmg of free silver delegations to the national con- 
ventions of 1896 and 1900 


Governors 

Spanish Period (1690-1821)* 


Domingo Terin de los Kios 
Don G'lspardo de Anaya 
Don Martin de Alarcon 
Marquis San Miguel de \gtiayo 
Fernando de Alraazan 
JNIelchior de Mediavilla y Arcona 
Jiiin Antonio Bustillos y Ceval- 
los 

Manuel de Sandoval 
Carlos de Frarquis 
Prudencio de Onbio de Basterra 
Justo Boneo 

Jacinto de Bairios y Jaurequi 


\ntonio de Martos y Navarrete 
Juan Mana Baron dc Ripperda 
Domingo Cabello 
Rafael Pacheco 
Manuel Miifioz 
Juan Bautista Flguezabal 
\ntonio Cordero 
Manuel de Salcedo 
Juan Bautista Casas, provisional 
Manuel de Salcedo 
Chnstoval Dominquez 
\ntonio Martinez 


Mexican Period (1821-36)* 

Trcspalacios 

Don Luciana Garcia provisional 
Kafacl Gonzales provisional 
Victor Blanco 
Jose Mana Viesca 
Josd Maria Letona 

Trancisco Vitlaun y Villasefior provisional 

jSS.’jrSSrt 

Augustin \iesca 


Henry Smith provisional 1835-36 

Period of the Republic (1836-46) * 

David G Burnet provtsional 1836 

Sam Houston 1856-38 

Mirabeau B Lamar 1838-41 

Sam Houston 1 84 1 -44 

Anson Jones 1844-46 


* Coahuila and Texas, 1690-1725 Texas alone 1725-1824 
Coahuila and Texas 1824-35 

* The state was annexed to the Union in 1845, but the govern* 
ment of the Republic continued m existence until early m 1846 
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Period of Statehood (1846- ) 


James Pinckney Henderson, Democrat 1846-47 

tieorge 1 Wood, , 1847-49 

P Hansborough Bell, 1849-53 

Elisha M Pease, 1853-57 

Hardin R Runnels 1857-59 

Sam Houston 1859-61 

Edward Clark (lieutenant-governor, acting) Dein 1861 
Francis R Lubbock, Democrat 1861-63 

Pendleton Murray , 1863-65 

Andrew! Hamilton provisional 1865-66 

James W Throckmorton Conservative Democrat 1866-67 
Elisha M Pease, provisional 1 867-70 

Edmund T Davi«, Repubbean 1870-74 

Richard Coke Democrat 1874-76 

Richard B Plubbard, Democrat 1876-79 

Oran M Roberts 1879-83 

John Ireland 1885-87 

Lawrences Ross, 1887-91 

James S Hogg, , 1891-95 

Charles A Culberson, ,, 1895-99 

Joseph D Sayers 1899-1905 

Samuel W 1 Lanham, ,, 1903-1907 

Thomas M Campbell ,, 1907- 


Bibliography — For general physical description see Annual 
Reports of the Texas Geological Survey (Austin, 1890 sqq ), F W 
Simonds, Geografhy of Texas (New York, 1905) W L Bray, Dis- 
tribution and Adaptation of the Vegetation of Texas (Austin 1905) 
For economic description sec The Natural Resources and Economic 
Conditions of the ^tate of Texas (New York 1901) On the fauna 
and flora see Vernon Bailey Biological Survey of Texas (Washington 
D C 1905) in North American Fauna No 21; 

On the administration stc the Constitution of the State of Texas 
with Amendments (Austin, 1891), John and Henry Sayles Anno- 
tated Civil Statutes of Texas (2 vols , St Louis 1897) , The Session 
LawSf Twenty-fifth to Twenty ninth Legislature (Austin 1897- 
1905) W M Gouge The Fiscal History of Texas (Philadelphia 
1852) for the early financial history , O M Roberts m D G 
Wooten’s history (see below) 11 7-525 for an account of legis- 
lative and judicial history , and J J Lane m Wooten for the 
educational system Some valuable statistics will be found in 
C W Raines, Year-Book for Texas rgoi (Austin 1902) 

\n excellent guide to the history of the state is C W Raines, 
Btbho^aphy of Texas (Austin 1896) The best history of the 
state IS George P Gamson’s Texas (Boston and New York 1905) 
in the American Commonwealth senes but its treatment of the 

? 5 nod since 1845 is too bnef John Henry Brown’s History of 
exas from i6Ss to 18^2 (2 vols St Louis 1892) is a detailed 
rather biased treatment, by an old Texas pioneer who had access 
to a large mass of unprmted material The liest of the older works 
and the basis for subsequent books on the penod which it covers 
is Henderson Yoakum's History of Texas from its first Settlement 
in i68s to its Annexation to the United States in 1S46 (2 vols New 
York 1856) See also David B Edward The History of Texas 
(Cincinnati, 1836) slightly pro-Mexican in sympathy , H H Ban- 
croft History of Texas and the North Mexican States (2 voLs San 
Francisco 1884-89) valuable for authorities cited in the foot- 
notat, and H M Williams, Sam Houston and the War of Inde- 
pendence in Texas (Boston and New York 1895) the best life of 
Houston Dudley G Wooten (ed ), A Comprehensive History of 
Texas, i68j-i8py (2 vols, Dallas, 1898) contains a repnnt of 
Yoakum with notes and several chapters by various writers on 
Anglo-American colonization the revolution against Mexico the 
land system the educational system, &c A series of monographs 
dealing mostly wnth the penod before 1845 will be found m The 
Quarterly of the Texas State Historical Association (Austin 1897 sqq ) 
Among the manusenpt treasures at Austin may be mentioned the 
diplomatic correspondence of the Republic in the state department 
the Nacogdoches archives and the \V D Miller papers in the state 
library and the Bexar archives and the Guy M Bryan (Austin) 
papers m the university 

TEXT (Lat textum, woven fabnc, from teocere, to weave), a 
term which is applied with several varieties of meaning to the 
actual words of an author as wntten , it is thus used of the 
onginal composition as opposed to the commentary, paraphrase, 
notes, &c , wntten by others upon it, and to the wntten printed 
matter as opposed to the illustrations, diagrams, &c , accom- 
panying It (see Textual Criticism below) A specific meaning 
IS that of a passage of Scripture used as the subject of a sermon 
or discourse, as an argument or illustration in theological dis- 
cussion or as a means of edification, exhortation or admonition 
Technically the term is also applied to a particular form of 
writing m MSS before the age of pnntmg, and so, in com- 
position, in such uses as text-hand,*^ “ text-wnter,” &c A 
“ text-book ” is a manual or handbook of instruction, such as 


IS used oy students as the standard book on the subject which 
they may be studymg 

TEXTILE-PRINTING “ Textile ” (see Weaving) is a general 
name for all woven fabrics (Lat texere, to weave) , and the 
art of omamentmg such fabrics by prmting on designs or 
patterns in colour is very ancient, probably originating in the 
East It has been practised m some form, with considerable 
success, m China and India from time immemorial, and the 
Chinese, at least, are known to have made use of engraved 
wood-blocks many centuries before any kind of printing was 
known in Europe That the early Egyptians, too, were ac- 
quainted with the art is proved not merely by the writings of 
Pliny but by the discovery, in the Pyramids and other Egyptian 
tombs, of fragments of cloth which were undoubtedly aecorated 
by some method of printing 

The Incas of Peru, Chile and Mexico also practised textile- 
printing previous to the Spanish Invasion in 1519 , but, owing 
to the imperfect character of their records before that date, 
it is impossible to say whether they discovered the art for them- 
selves, or, in some way, learnt its principles from the Asiatics 

There is no doubt that India was the source from which, by 
two different channels, Europeans derived their knowledge of 
block-printing By land its practice spread slowly westwards 
through Persia, Asia Minor and the Levant, until it was taken 
up in Europe — during the latter half of the 17th century Almost 
at the same time the French brought directly by sea, from their 
colonies on the east coast of India, samples of Indian blue and 
white “ resist prints, and along with them, particulars of the 
processes by which they had been produced 

I 1 ECHNOLOGY 

Textile-printing was introduced into England in 1676 by a 
French refugee who opened works, m that year, on the banks 
of the Thames near Richmond Curiously enough this is the 
first print-works on record, but the nationality and political 
status of Its founder are sufficient to prove that printing was 
previously carried on in France In Germany, too, textile 
printing was in all probability well established before it spread 
to England, for, towards the end of the 17th century, the dis- 
tnet of^ugsburg was celebrated for its printed linens — a reputa- 
tion not likely to have been built up had the industry been 
introduced later than 1676 

On the continent of Europe the commercial importance of 
calico-pnntmg seems to have been almost immediately recog- 
nized, and in consequence it spread and developed there much 
more rapidly than in England, where it was neglected and 
practically at a standstill for nearly nmety years after its intro- 
duction During the last two decades of the 17th century and 
the earlier ones of the i8th new works were started in France, 
German), Switzerland and Austria, but it was only in 1738 
that calico-printing was first practised in Scotland, and not 
until twenty-six years later that Messrs Clayton of Bamber 
Bridge, near Preston, established in 1764 the first print-works 
m Lancashire, and thus laid the foundation of what has since 
become one of the most important industries of the county 
and mdecd of the country At the present time calico-pnntmg 
IS carried on extensively in every quarter of the globe, and it is 
pretty safe to say that there is scarcely a civilized country m 
either hemusphere where a pnnt-works does not exist 

From an artistic point of view most of the pioneer work in 
calico-pnntmg was done by the French , and so rapid was 
their ^vance in this branch of the business that they soon 
came to be acknowledged as its leading exponents Their 
styles of design and schemes of colour were closely followed — 
even deliberately copied— by all other European pnnters , and, 
from the early days of the industry down to the latter half of 
the 19th century, the productions of the French printers in 
Jouy, Beauvais, Rouen, Alsace-Lorraine, &c , were looked upon 
as representing all that was best ” m artistic calico-printing 
This reputation was established by the superiority of then? 
earher work, which, whatever else it may have lacked, possessed 
in a high degree the two mam qualities essential to all good 
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decorative work, viz , appropriateness of pattern and excellency 
of workmanship If, occasionally, the earlier designers per- 
mitted themselves to indulge m somewhat bizarre fancies, 
they at least carefully refrained from any attempt to produce 
those pseudo^realistic effects the undue straining after which 
in later times ultimately led to the degradation of not Only 
French calico-printing design, but of that of all other European 
nations who followed their lead The practice of the older 
craftsmen, at their best, was to treat their ornament m a way 
at once broad, simple and direct, thoroughly artistic and per- 
fectly adapted to the means by which it had to be reproduced 
The result was that their designs were characterized, on the one 
hand, by those qualities of breadth, flatness of field, simplicity 
of treatment and pureness of tint so nghtly prized by the artist , 
and, on the other, by their entire freedom from those meretri 
Clous effects of naturalistic projection and recession so dear 
to the modem mind and so utterly opposed to the principles 
of applied ait 

Methods of Printing 

Broadly speaking textile-printing means the local application, 
to textile fabrics, of any colour in definite patterns or designs, 
but in properly printed goods the colour becomes part and 
parcel of the fibre, or, in other words, the latter is dyed so as 
to resist washing and friction Textile-printing, then, may be 
looked upon as a form of dyeing , but, whereas in dyeing proper 
the whole fabric is uniformly covered with one colour, in printing 
one or more colours are applied to it in certain parts only, and 
in sharply defined patterns In principle these two branches of 
textile colouring are closely allied, for the colouring matters 
used in each case arc practically identical, but in practice the 
means whereby their respective objects are attamed bear little 
or no resemblance to each other In dyeing, for instance, it is 
sufficient, for the most part, to immerse the fabric in an aqueous 
solution of the dye-stulf, stirring it about constantly or other- 
wise manipulating it to prevent unevenness In prmting, 
however, the colour must be applied by special means — either 
by a wooden block, a stencil or engraved plates, or rollers — 
and thickened to prevent it from spreading, by capillary attrac- 
tion, beyond the limits of the pittern or design Many colours 
also contain, besides the colouring matter and thickening, all 
the substances necessary for their proper fixation on the cloth 
when the latter is simply passed through a subsequent process of 
steaming, and others again require to be subjected to many 
after treatments before they arc thoroughly developed and 
rendered fast to light and washing 

There are five distinct methods at present in use for producing 
( oloured patterns on cloth — 

1] Hand block-printing 

2) Perrotine or block-printing by machine 

(3) Engraved plate-printmg 

(4] Engraved roller-printing 

(s) Stencilling, which although not really a printing process 
may be classed here as one 

(I) Hand Block Pnnttn^ — This process though considered by 
some to be the most artistic, is the earliest simplest and slowest of 
all methods of printing 

The blocks may be made of box, lime holly, sycamore plane or 
pear wood the latter three being most generally employed They 
vary m size considerably but must always be between two and 
three inches thick, otherwise they are liable to warp — a defect which 
IS additionally yarded against by backing the wood chosen with 
two or more pieces of cheaper wood, such as deal or pine The 
several pieces or blocks are tongued and grooved to fit each other 
and arc then securely glued together under pressure into one solid 
block with the gram of each ^temate piece running in a different 
direction 

The block, being planed quite smooth and perfectly flat next 
has the design drawn upon or transferred to it This latter is 
effected by rubbing off. upon its flat surface a tracing in lamp- 
black and oil, of tne outlines of the masses of the design The 
portions to be left in relief are then tinted between their outlines, 
in ammoniacal catmine or magenta, for the purpose of distinguishing 
them from those portions which have to be cut away As a separate 
block 18 required for each distinct colour in the design a separate 
tracing must be made of eafch and transferred (or “ put on as it 
IS termed) to its own special block 


Having thus received a tracing of the pattern the block is 
thoroughly damped and kept in condition by bei^ covered 
with wet cloths dunng the whole process of “ cutting ” The block- 
cutter commences by carving out the wood around the heavier 
masses first leaving the finer and more dehcate work until the 
last so as to avoid any nsk ot injunng it during the cutting of the 
coarser parts When large masses of colour occur in a pattern, the 
correspondmg parts on the block are usually cut m outline the 
object being filled in between the outhnes with felt which not only 
absorbs the colour better, but gives a much more even impression 
than it IS possible to obtain with a large surface of wood When 
finished the block presents the ap}'>earance of flat relief carving, the 
design standing out like letterpress type 

Fme details arc very difficult to cut in wood, and, even when 
successfully cut wear down very rapidly or break off in printing 
They are therefore almost invariably built up in strips of brass or 
copper, bent to shape and driven edgewise into the flat surface of 
the block This method is known as “ co|>penng " and by its 
means many delicate little forms, such as stars rosettes and fine 
spots can be printed which would otherwise be quite impossible 
to produce by hand or machine block*printing 

Frequently, too the process of “ coppering " is used for the pur- 
pose of making a mould, from which an entire block can be made 
and duplicated as often as desired by casting In this case the 
metal stnps are dnven to a predetermined depth into the face of a 
piece of lime-womi cut across the gram, and when the whole design 
IS completed in this way the block is placed metal face downwards 
in a tray of molten typ3-metal or solder which transmits sufficient 
iieat to the inserted portions of the stnps of copper to enable them 
to carbonize the wood immediately m contact with them and, at 
the same time firmly attaches itself to the outstanding portions 
When cold a slight tap with a hammer on the back of the lime- 
wood block easily detaches the cake of the type-metal or alloy and 
along with it, of course the stnps of copper to which it is firmly 
soldered leaving a matrix or mould in wo^ of the onginal design 
The casting is made m an alloy of low melting-point, and, after 
cooling IS filed or ground until all its projections are of the same 
height and perfectly smooth after which it is screwed on to a 
wo^en support and is ready for pnnting Similar moulds are 
''Iso made by burning out the lines of the pattern witn a red-hot 
Steel punch capable of being raised or lowered at will, and 
under which the block is moved about by hand along the hnes of 
the pattern 

In addition to the engraved block a printing table and colour 
sieve are required The table consists of a stout framework of wood 
or iron supporting a thick slab of stone varying in size according 
to the width of cloth to be printed Over the stone table top a 
thick piece of woollen printer's blanket is tightly stretched to 
supply the elasticity necessary to give the block every chance of 
making a good impression on the cloth At one end the table is 
provuled with a couple of iron brackets to carry the roll of cloth 
to be printed and, at the other a senes of guide rollers, extending 
to the ceiling, arc arranged for the purpose of suspending and 
drying the newly printed goods The colour sieve ” consists of 
a tub (known as the swimming tub) half filled with starch paste 
on the surface of which floats a frame covered at the bottom with 
a tightly-stretched piece of mackintosh or oiled caheo On this the 
“ colour sieve ” proper a frame similar to the last but covered 
with fine woollen cloth is placed, and forms when in position a sort 
of elastic colour trough over the bottom of which the colour is 
spread evenly with a brush 

The modus oberandi of pnnting is as follows — The pnnter' 
commences by drawing a length of cloth, from the roll over the 
table, and marks it with a piece of coloured chalk and a ruler td 
indicate where the first impression of the block is to be apphed 
He then applies his block m two different directions to the colour 
on the sieve and finally presses it firmly and steadily on the cloth, 
ensunng a good impression by stnking it smartly on the back with 
a wooden mallet The second impression is made in the same wav 
the printer taking care to see that it fits exactly to the first a point 
which he can make sure of by means of the pins with which the 
blocks are provided at each comer and which are arranged m such 
a way that when those at the right side or at the top of the block 
Hll upon those at the left side or the bottom of the previous im- 
pression the two printings join up exactly and continue the pattern 
without a break Each succeeding impression is made in precisely 
the same manner until the length of cloth on the talile is fully 
pnnted When this is done it is wound over the drying rollers, 
thus bringing forward a fresh length to be treated similarly 

If the pattern contains several colours the cloth is usually first 
pnnted throughout with one then dned re-wound and pnnted 
with the second, the same operations being repeated until an the 
colours are printed 

Many modifications of block-pnnting hpve been tned from time 
to time, but of these only two — “ tobying ” and “ rainbowing — 
are of any practical value The object of “ toby -printing ** is to 
pnnt the several colours of a multicolour pattern at one operation, 
and for this purpose a block with the whole of the pattern cut ujson 
it and a speaaUy constructed colour sieve ” are employed The 
sieve consists of a thick block of wood on one side of which a senes 
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of compartments are hollowed out, corresponding roughly in shape, 
size and position to the vanous objects cut on the block The tops 
of the fhviding walls of these compartments are then coated with 
melted pitch and a i)iece of line woollen cloth is stretched ovei the 
whole and pressed well down on the pitch so as to adhere firmly 
to the top of each wall , finally a piece of stiing soaked in pitch is 
cemented over the woollen cloth along the hnes of the dividing 
walls, and after bonng a hole through the bottom of each compart- 
ment the sieve is ready for use In operation each compartment 
is filled with its specul colour through a pipe connecting it with a 
colour box situated at the side of the sieve and a little above it so 
is to exert just sufficient pressure on the colour to force it gently 
through the woollen cloth but not enough to cause it to overflow 
its proper limits formed by the pitch-soaked string boundary lines 

The block is then carefully pressed on the sieve, and as the different 
jiarts of its pattern fall on different parts of the sieve each takes 
up a certain colour which it transfers to the cloth in the usual way 
Bv this method of “ toby mg " from two to six colours may be 
printed at one operation but it is obvious that it is only ajiplic- 
able to patterns where the different coloured objects are placed at 
some little distance apart, and that, therefore, it is of but limited 
application 

Block-pnnting by hand is a slow process it is however capable 
of 5neldmg highly artistic results some of whicn are unobtamable by 
any other means and it is therefore still largely practised for the 
highest class of work m certain styles 

(2) Perroiine-Pnnitng — The ‘ perrotine ** is a block-prmting 
machine invented by Perrot of Rouen in 1834, and practically 
speaking is the only successful mechamcal device ever introduced 
for this purpose For some reason or other it has rarely been 
used m England but its value was almost immediately recognized 
on the Continent and although ulock printing of all sorts has been 
replaced to such an enormous extent by roller-printing the “ perro- 
tme ” IS still largely employed in trench, German and Italian works 

The construction of this mgenious machine is too complex to 
describe here without the aid of several detailed drawings but its 
mode of action is roughly as follows — Three large blocks (3 ft 
long by 3 to «; m wide) with the pattern cut or cast on them in 
relief are brought to bear successively on the three facts of a 
specially constructed printing table over which the cloth passes 
(together w ith its backing of printer's blanket) after each impression 
Ihe facts of the table are arranged at nght angles to each other, 
and the blocks work m slides siniilarl) placed so that their engraved 
faces are perfectly parallel to the tables Each block is moreover 
provided with its own particular colour trough distributing brush 
and woollen colour pad or sieve, and is supplied automaticadly 
with colour by these appliances during the whole time that the 
machine is in motion The first efiect of startmg the machine 
IS to cause the colour sieves which have a reciprocating motion 
to pass over and receive a charge of colour from the rollers, fixed 
to revolve m the colour troughs They then return to their 
original position between the tables and the printing blocks, coming 
in contact on the way with the distnbutmg brushes, which spread 
the colour evenly over their entire surfaces At this point the 
blocks advance and are gently pressed twice against the colour 
pads (or sieves) which then retreat once more towards the colour 
troughs During this last movement the cloth to be printed is 
(brawn forward over the first table, and immediately the colour 
pads are sufticiently out of the way the block advances and, with 
some force stamps the first impression on it The second block 
IS now put into geau* and the foregoing operations are repeated 
for both blocks, the cloth advancing after each impression a 
distance exactly equal to the width of the blocks After the 
second block has made its impression the tlurd comes into play 
in precisely the same way, so that as the cloth leaves the machines 
it IS fully printed in three separate colours, each fitting into its 
proper place and completing the pattern If necessary the forward 
movement of the cloth can be arrested without in any way inter- 
fering with the motion of the blocks — an arrangement which allows 
any insufficiently pnnted impression to be repeated in exactly the 
same place with a precision practically impossible m hand-pnnting 

For certain classes of work the “ perrotine " possesses great 
advantages over the hand-block , for not only is the rate of pro- 
duction greatly increased, but the joining up of the vanous impres- 
sions to each other is much more exact — in fact, as a rule no 
sign of a break m continuity of line can be noticed m well-executed 
work On the other hand however the “ perrotme " can only be 
apphed to the production of patterns containing not more than 
three colours nor exceeding five inches m verticsu repeat whereas 
hand block-pnnting can cope with patterns of almost any scale 
and containing any number of colours All things considered, 
therefore, the two processes cannot be compared on the same 
basis the “ perrotine " is best for \ ork of a utilitarian character 
and the hand-block for decorative work in which the design only 
lepeats every i*; to 20 in and contains colours varying m number 
from one to a dozen 

(3) Engraved Copperplate-Printing — ^The printing of textiles 
from engraved cop^rplates was first practised by BeU m 1770 
It IS now entirely obsolete, as an industry, m England, and is only 


mentioned here because it is, to a sbght extent, still used m Switzei^- 
land for pnntmg finely engraved oorders on a special style of 
handkerchief the centre of which is afterwards filled m by block- 
pnntmg 

The presses first used were of the ordmaiy letterpress type the 
engraved plate being fixed m the place of the type In later 
improvements the well-known cylinder press was employed , the 
plate was inked mechanically and cleaned off by passing under a 
sharp blade of steel , and the cloth instead of being laid on the 
plate was passed round the pressure cylinder The plate was 
raised into frictional contact with the cylmder and in passing 
under it transferred its ink to the cloth 

The great difficulty in plate-printing was to make the various 
impressions join up exactly , and as this could never be done with 
any certainty the process was eventually confined to patterns 
complete m one repeat, such as handkerchiefs, or those made up 
of widely separated objects in which no repeat is visible, like, for 
instance patterns composed of little sprays, spots, &c 

(4) Poller- Printing Cylinder-Printing, or Machine-Printing — 
This elegant and efficient process was patented and worked by 
BeU in 1785 only fifteen years after his application of the engraved 
plate to textiles It will probably remain a moot question as to 
whether he was the originator of the idea, but it is beyond doubt 
that he was the first man to put into practice the continuous pnntmg 
of cloth from engraved copper rollers Bell's first patent was for a 
machine to print six colours at once, but, owing probably to its 
incomplete development this was not immediately successful 
although the principle of the method was shown to be practical 
by the printing of one colour with perfectly satisfactory results 
The difficulty was to keep the six rollers, each carrying a portion 
of the pattern in perfect register with t<ich other Tins defect 
was soon overcome by Adam Parkinson of Manchester, and in 
1785, the year of its invention, Bell s machine with Parkinson s 
improvement was successfully enmloyed by Messrs Livcsey Har- 
greaves, Hall & Co , of Bamber Bridge, Preston for the printing 
of calico m from two to six colours at a single operation 

What Parkinson's contribution to the development of the modern 
roller-pnnting machine really was is not known with certainty 
but it was possiblv the invention of the delicate adjustment known 
as “ the box wheel " whereby the rollers can be turned, whilst the 
machine is in motion, either m or against the direction of their 
rotation 

In Its simplest form the rollcr-prmtmg machine consists of a 
strong cast iron cylinder mounted m adjustable bearings capable 
of sliding up and down slots in the sides of the rigid iron framework 
Beneath this cylinder the engraved copper roller rests in si itionary 
bearings and is supplied with colour from a wooden roller which 
revolves in a colour-box below it The copper roller is mounted 
on a stout steel axle at one end of which a cog-wheel is fixed to 
gear wit(|^ the driving wheel of the machine, and at the other end 
a smaller cog-wheel to drive the colour-fumishing roller The 
cast iron pressure cylinder is wrapped with several thicknesses of 
a special material made of wool and cotton — lapping — the object 
of which IS to provide the elasticity necessary to enable it to properly 
force the cloth to bo printed into the hnes of engraving A further 
and most imx>ortant tq^phance is the “ doctor " — a thin sharp 
blade of steel which rests on the engraved roller and serves to 
scrape off every vestige of superfluous colour from its surface 
leaving only that which rests in the engraving On the perfect 
action of this “ doctor " depends the entire success of pnntmg 
and as its sharpness and angle of inclination to the copper roller 
vanes v/ith the styles of work in hand it requires an expert to 
‘‘get it up” (sharpen it) properly and 
considerable practical experience to 
know exactly what qualities it should 
possess m any given case In order to 
prevent it (the ‘ doctor”) from wear- 
ing irregularly it is given a to-and-fro 
motion so that it is constantly changing 
its position and is never in contact with 
one part of the engraving for more tlian 
a moment at a time A second ‘ ‘doctor’ ’ 
of brass or a similar alloy is frequently 
added on the opposite side of the roller 
to that occupied by the steel or ” clean- 
ing ” doctor , It IS known techmcally as 
the “lint doctor” from its purpose of 
cleaning off loose filaments or “hxit” 
which the roller picks off the cloth 
during the pnntmg operation Iho 
steel or “cleaning doctor" is pressed 
agamst the roller by means of weighted 
levers, but the ” lint doctor ” is usually 
just allowed to rest upon it by its own weight as its function is 
merely to intercept the nap which becomes detached from the cloth 
and would, if not cleaned from the roller, mix with the colour and 
give nse to defective work 

The working of the machine will be best understood by referring 
to the accompanying diagrammatic sketch of a single colour (fig i ) 
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A IS the cast iron pressure cylinder , B the lappinj^ with which 
it IS usually wrapped , C the engraved copper printing roller . 
D the steel “ cleaning doctor ” , E the brass lint doctor " , 
F the colour-furnishing roller , G the colour-trough or ** box ** 
in which the latter (F) works partly immersed in colour , X an 
endless woollen blanket continually circulating between the cloth 
to be pnnted (K) and the cylinder A , and K the cloth in question 
In operation the cylinder A is screwed down with an even pres- 
sure into frictional contact with the roller C , the machine is then 
set in motion turning in the direction indicated by the arrows , 
the cloth IS now intr<^uced between A and C and as it leaves the 
machine fully pnnted it is carried over a senes of drying cyhnders 
situated above and heated by steam The pnnting roller C is 
the only part of the machine directly connected with the motor 
or mam dnve of the works through the cog wheel on its axle — 
the “ mandril ” — all the other parts deriving their motion from 
tt either by friction as in the case of the cylinder or by a spur 
wheel as in that of the colour-furnishmg roller The mode of 
pnnting is almost self-evident , the roller C revolving in the direc- 
tion of the arrow takes colour from the “ furnisher ” F, the excess 
IS scraped off by the “ doctor ” G and in continuing its course, 
it comes in contact with the cloth K, which being pressed by the 
cylinder A into the engraving abstracts the colour therefrom and 
of course receives an exact impression of the engraved pattern 

Larger machines printing from two to sixteen colours are pre- 
cisely similar in principle to the above, but differ somewhat m 
detail and arc naturally more complex and difficult to operate 
In a twelve-colour machine for example, twelve copper rollers, 
each carrying one portion of the design are arranged round a 
central pressure cylinder, or bowl, common to all and each roller 
IS driven by a common dnving wheel called the crovn ” wheel 
actuated, m most cases, by its own steam-engine or motor Another 
difference is that the adjustment of pressure is transferred from 
the cylinder to the rollers v/hich work in specially constructed 
bearings capable of the following movements ( i ) Of being screwed 
up bodily until the rollers are lightly pressed against the central 
bowl , (2) Of being moved to and fro sideways so that the rollers 
may be laterally adjusted , and (3) of being moved up or down 
for the purpose of adjusting the rollers in vertical direction Not- 
withstanding the great latitude of movement thus provided each 
rolltr IS furnished with a “ box-wheel ” which serves the double 
purpose of connecting or gearing it to the dnving wheel, and of 
affording a fine adjustment Each roller is> further furnished with 
its own colour-box and doctors 

With all these <lclicate equipments at his command a machine- 
pnnter is enabled to fit all the various parts of the most com- 
plicated patterns with an ease, despatch and precision which are 
remarkabV ronsidenng the complexity and size of the machine 

In recent years many improvements have been made in pnnting 
machines and many additions made to their already wonderful 
capacities Chief amongst these are those embodied m the “ Inter- 
mittent ” and the “ Duplex " machines In the former any or all 
of the rollers may be moved out of contact with the cylinder at will 
and at certain intervals Such machines are used in the pnnting of 
shawls and “ satnes " for the Indian market Such goods require a 
wide border nght across their width at varying distances — sometimes 
every three yards sometimes every nine yards — and it is to effect 
this, with rollers of ordinary dimensions that “ intermittent ” 
machines are used The body of the “ same ” will be pnnted 
say for six yards with eight rollers , these then drop away from 
the cloth and others which have up to then been out of action 
immediately fall into contact and print a border or “ crossbar," 
say one yard wide, across the piece , they then recede from the 
cloth and the first eight again return and pnnt another six yards, 
and so on continually 

The “ Duplex " or " Reversible " machine derives its name from 
the fact that it prints both sides of the cloth It consists really 
of two ordinary machines so combined that when the cloth passes, 
fully pnnted on one side from the first, its plain side is exposed 
to the rollers of the second, which print an exact duplicate of the 
first impression upon it in such a way that both printings coincide 
A pm pushed through the face of the cloth ought to protrude 
through the corresponding part of the design pnnted on the back 
if the two patterns are m good " fit " 

The advantages possessed by roller-pnnting over all other pro- 
cesses are mainly three firstly its high productivity — 10,000 to 
12,000 yds bemg commonly printed m one day of ten hours by 
a single -colour machine , secondly, by its capacity of being appljea 
to the reproduction of every style of design, ranging from the fine 
delicate fines of copperplate engraving and the small “ r^eats ” 
and hmited colours of the " perrotme " to the broadest effects of 
block-pnnting and to patterns varying in “ repeat " from i to 
80 in , and thirdly, the wonderful exactitude with which each 
portion of an elaborate multicolour pattern can be fitted into its 
proper place and the entire absence of faulty joints at its points 
of ^ repeat " or repetition — a consideration of the utmost import- 
ance in fine delicate work, where such a blur would utterly destroy 
the effect 

(5) Stenctlhng art of stenciUing is very old It has been 


apphed to the decoration of textile fabrics from time immemorial 
by the J^anese, and, of late years, has found increasing employ- 
ment m Europe for certain classes of decorative work on woven 
goods for furnishing purposes 

The pattern is cut out of a sheet of stout paper or thin metal 
with a sharp-pointed knife the uncut portions representing the 
part that is to be " reserved " or left uncoloured The sheet is 
now laid on the material to be decorated and colour is brushed 
through its interstices 

It IS obvious that with suitable planmng an ** all over ** pattern 
may be just as easily produced by this process as by hand or machine 
pnnting and that moreover, if several plates are used, as many 
colours as plates may be introduced into it The pecuhanty of 
stencilled patterns is that they have to be held together by ** ties ’’ 
that IS to say, certain parts of them have to be left uncut, so as 
to connect them with each other and prevent them from falling 
apart in separate pieces For instance, a complete circle cannot 
be cut without its centre dropping out, and, consequently, its 
outline has to be interrupted at convenient points by “ ties ” or 
uncut portions Similarly with other objects The necessity for 

ties ’* exercises great influence on the design, and in the hands of a 
designer of indifferent abihty they may be very unsightly On 
the other hand, a capable man utilizes them to supply the drawmg, 
and when thus treated they form an integral part of the pattern 
and enhance its artistic value whilst complying with the condi- 
tions of the process 

For single-colour work a stencilbng machine was patented in 
1894 by S H Sharp It consists of an endless stencil plate of 
thin sheet steel which passes continuously over a revolvmg cast 
iron cylinder Between the two the cloth to be ornamented passes 
and the colour is forced on to it, through the holes m the stencil, 
by mechanical means 

(6) Other Methods of Printing — Although most work is executed 
throughout by one or other of the five distinct processes mentioned 
above combinations of them arc not infrequently employed Some- 
times a pattern is pnnted partly by machine and partly by block , 
and sometimes a cyhndncal block is used along with engraved 
copper-rollers in the ordinary pnnting machine The block m this 
latter case is in all respects except that of shape, identical with 
a flat wood or " coppered " block, but, instead of being clipped m 
colour it receives its supply from an endless blanket one part of 
which works in contact with colour-furmshing rollers and the 
other part vath the cyhndncal block This block is known as a 
“ surface " or " peg " roller Many attempts have been made to 
pnnt multicolour patterns with " surface " rollers alone, but 
hitherto with little success, owing to their irregulanty’ m action 
and to the difficulty of preventing them from warping These 
defects are not present m the pnnting of linoleum in w hich opaque 
oil colours are used — colours which neither sink into the body of 
the hart! linoleum nor tend to warp the roller 

I he printing of yarns and warps is extensively practised It is 
usually earned on by a simple sort of " surface printing machine 
and calls for no special mention 

Lithographic pnnting too, has been applied to textile fabnes 
with somewliat qualified success Its irregulanty and the dififi- 
cnlty of pnnting all over " patterns to " repeat " properly, have 
restneted its use to the production of decorative panek, equal in 
size to that of the plate or stone, and complete in themselves 

Engraving of Copplr Rollers 

The engraving of copper rollers is one of the most important 
branches of textile-pnnting and on its perfection of executioii 
depends, m great measure, the ultimate success of the designs 
Roughly speaking, the operation of engraving is performed by 
three different methods, viz ( i ) By hand with a graver which cuts 
the metal away , (2) by etching, m which the pattern is dissolved 
out in nitnc acid , and (3) by machine, in which the pattern is 
simply indented 

(1) Engraving by hand is the oldest and most obvious method of 
engraving but is the least used at the present time on account of 
Its slowness The design is transferred to the roller from an oil- 
colour tracing and then merely cut out with a steel graver pns- 
matic m section, and sharpened to a bevelled point It requires 
great steadiness of hand and eye and although capable of yielding 
the finest results it is only now employed for very special work and 
for those patterns which are too large in scale to oe engraved by 
mechanical means 

(2) In the etching process an enlarged image of the design 
IS cast upon a zme plate by means of an enlarging camera and 
pnsms or reflectors On this plate it is then painted in colours 
roughly approximating to those in the onginal, and the outhnes of 
each colour are carefully engraved in duplicate by hand The 
necessity for this is that m subsequent operations the design has to 
be again reduced to its onginal size and if the outhnes on the zinc 
plate were too small at first, they would be impracticable either to 
etch or print The reduction of the design and its transfer to a 
varnished copper roller are both effected at one and the same 
operation in the pantograph machine This machine is capable of 
reduemg a pattern on the zme plate from one-half to one-tenth 
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of its size, and is so arranged that when its pointer or “stylus” is 
moved along the engraved lints of the plate a senes of diamond 
points cut a reduced facsimile of them through the varnish with 
which the roller is covered These diamond pomts vary in number 
according to the number of times the pattern is required to repeat 
along the length of the roller Each colour of a design is trans- 
ferred in this way to a separate roller The roller is then placed m 
a shallow trough containing nitnc acid, which acts only on those 
parts of it from which the varnish has been scraped To ensure 
evenness the roller is revolved during the whole tune of its immersion 
m the acid WTien the etching is sufficiently deep the roller is 
washed, the varnish dissolved on. any parts not quite perfect being 
retouclied by hand 

(3) In machmc en^avmg the pattern is impressed m the roller 
by a small cylindrical “ mill ” on which the pattern is in relief It 
IS an indirect process and requires the utmost care at every stage 
The pattern or design is first altered in size to repeat evenly round 
the roller One repeat of this pattern is then engraved by nand on 
a small highly pofished soft steel roller, usually about 3 in long 
and V m to 3 m in diameter , the size varies according to the size 
of the “ repeat ” with which it must be identical It is then re- 
polished, painted with a chalky mixture to prevent its surface 
oxidizing and exposed to a red-heat in a box filled with chalk and 
charcoal , then it is plunged in cold water to harden it anil finally 
tempered to the proper degree of toughness In this state it forms 
the “ ilic ” from \\ hich the “ mill ” is made To produce the actual 
“ mill with the design in relief a softened steel cylinder is screwed 
tightly against the hardened die and the two are rotated under 
constantly increasing pressure until the softened cyhnder or “ mill ” 
his received in exact replica in relief of the engraved pattern 
The “ mill ” in turn is then hardened and tempered when it is ready 
for use In size it may be either exactly like the “ die ” or its 
circumferential measurement may be any multiple of that of the 
latter according to circumstances 

The copper roller must in hke manner have a circumference equal 
to an exact multiple of that of the “ mill,” so that the pattern will 
join up perfectly without the slightest break in line 

The modus operamh of engravmg is as follows — The “ mill ” 
IS placcil m contact w ith one end of the copper roller, and being 
mounted on a lever support as much pressure as requiied can bc 
put upon it by adding weights Roller and “ null ” are now 
revolved together during which operation the projecting parts of 
the latter are forced into the softer substance of the roller, thus 
engraving it, m intaglio witli several replicas of w hat was cut on 
the onginal “ die ” When the full circumference of the roller is 
engraved the ‘ mill ” is moved sideways along the length of the 
rouer to its next position, and the process is repeated until the 
whole roller is fully engraved 

Preparation of Cloth for Printing 

Goods intended for cahco-pnnting ought to be exceptionally 
well bleached otherwise mysterious stains and other senous de 
fects are certain to arise dunng subsequent operations Parti 
culars of bleaching will be found in the article Blf aching {qv) 

The chemical preparations used for special styles will ne men 
tioned in their proper places , but a general “ prepare ” employed 
for most colours that are developed and fixed by steaming only 
consists in passing the bleached calico through a weak solution of 
“sulphited” or turkey red oil containing from 2\ per cent to 
5 per cent of fatty acid Some colours are printed on pure 
bleached cloth, but all patterns containing alizanne red rose and 
salmon shades, are considerably brightened by the presence of 
od, and indeed very few, if any, colours are detrimentally affected 
by it 

Apart from wet preparations tho cloth has always to be brushed, 
to free it from loose nap flocks and dust which it picks up wrhilst 
stored Frequently too, it has to be “ sheared ” by being passed 
over rapidly revolving knives arranged spirally round an axle, 
which rapidly and effectually cuts off all filaments and knots, leaving 
the cloth perfectly smooth and clean and in a condition fit to re- 
ceive impressions of the most delicate engraving borne figured 
fabrics, especially those woven in checks, stripes and “ cross-overs,” 
require very careful stretching and straigntemng on a special 
machine, known as a “ stenter ” before they can be pnnted with 
certain formal styles of pattern which are intended m one way or 
another to correspond with the cloth pattern Finally, all de- 
scnptions of cloth are wound round hollow wooden or iron centres 
into rolls of convenient size for mounting on the printing machines 

Preparation of Colours 

The art of making colours for textile-printing demands both 
chemical knowledge and extensive technical expenence, for their 
ingredients must not only be properly proportioned to each othci , 
but they must be specially cnosen and compounded for the par- 
ticular style of work m hand For a pattern containing onlv one 
colour any mixture whatever may be used so long as it fulfils all 
conditions as to shade quality and fastness , but where two or 
more colours are associated in the same design each must be capable 


PRINTING CrECHNOI^OGY 

of undergoing without injury the various operations necessary for 
the development and fixation of the others 
All pnnung pastes whether containing colouring matter or not 
are known technically aus “ colours,” and are referred to as such in 
the sequence 

Colours vary considerably in composition The greater number 
of them contain all the elements necessary for the direct production 
and fixation of the colour-lake Some few contain the colouring 
matter alone and require various after-treatments for its fixation , 
and others agam are simply ” mordants ” thickened A mordant 
IS the metallic salt or other substance which combines with the 
colounng pnnciple to form an insoluble colour-lake, either diiectly 
by steaming or mdirectly by dyeing 

All prmtmg colours require to be thickened for the twofold 
object of enabling them to be transferred from colour-box to cloth 
without loss and to prevent them from “ running ” or spreading 
beyond the Emits of the pattern 

Thickening A(>ents — The thickening agents in most general use 
as vehicles m printing, are starch, flour, gum arabic, gum Senegal 
and gum tragacanth, British gum or dextrine and albumen 

With the exception of albumen all these are made into pastes, or 
dissolved by boiling in double or “ jacketed ” pans, between the 
inner and outer casings of wdiich either steam or water may be 
made to circulate, for boiling and cooling purposes Mecliamcal 
agitators are also fitted in these pans to mix the various ingredients 
together, and to prevent the formation of lumps by keepmg the 
contents thoroughly stirred up during the whole time they are 
being boiled and cooled 

Starch Paste — This is made by mixing i «; lb of wheat starch 
with a little cold water to a smooth creamy paste , a little olive oil 
is then added and sufficient water to bring the whole up to 10 gallons 
Ihe mixture is then thickened by being boiled for about an hour 
and after cooling is ready for use 

Starch is the most extensively used of all the thickenings It is 
applicable to all but strongly alkaline or strongly acid colours 
With the former it thickens up to a stiff unworkable jelly, while 
mineral acids or acid salts convert it into dextnne, thus diminishing 
its thickening power Acetic and formic acids have no action on it 
c\en at the boil 

rionr paste is made in a similar way to starch paste At the 
present time it is rarely used for anything but the tluckening of 
aluminium and iron mordants, for which it is eminently adapted 
Gum arable and gum Senegal are botli very old thickemngs, but 
their expense prevents them from being used for any but pale 
dehcate tmts I hey are especially useful thickenings for the light 
ground colours of soft muslins and sateens on account of the pro» 
perty they possess of dissolving completely out of the fibres of the 
cloth in the washing process after printing Starch and artificial 
gums ^ways leave the cloth somewhat harsh in “ feel ” unless they 
are trStecl specially and are moreover incapable of yielding the 
beautifully clear and perfectly even tmts resulting from the use of 
natural gums \ery dark colours cannot well 1^ obtained with 
gum senega] or gum arabic thickenings , they come away too 
much m washing, the gum apparently preventing them from com- 
bining fully with the fibres Stock solutions of these two gums 
are usually made by dissolving 6 or 8 fb of either in one gallon of 
water cither by boiling or in tlic cold by standing 

British gum or dextrine is prepared by heating starch It vanes 
considerably in composition — sometimes being only shghtly roasted 
and consequently only partly converted into dextrine and at other 
times being highly torrefied, and almost completely soluble m cold 
water and very dark in colour Its thickening power decreases and 
its “ gummy ’ nature increases as the temperature at which it is 
roasted is raised The lighter coloured gums or dextnnes will make 
a good thickening with from 2 to 3 of gum to one gallon of 
water, but the darkest and most highly calcined require from 6 to 
10 R) per gallon to give a substantial paste Between these limits 
all qualities are obtainable The darkest quahties are very useful 
for stronglyj acid colours and with the exception of gum Senegal, 
are the best for strongly alkaline colours and discharges 

Like the natural gums neither light nor dark Bntish gums 
penetrate into the fibre of the cloth so deeply as pure starch or 
flour, and are therefore unsuitable for very dark strong colours 
Gum tragacanth, or “ Dragon,” is one of the most indispensable 
thickening agents possessed by tho textile printer It may be 
mixed in any proportion with starch or flour and is equally useful 
fm: pigment colours and mordant colours When added to starch 
paste it increases its penetrative power, adds to its softness without 
diminishing its thickness, makes it easier to wash out of the fabric 
and produces much more level colours than starch paste alone 
Used by itself it is suitable for printing all kinds of dark arounds 
on goods which are required to retain their soft clothy feel A 
tragacanth mucilage may be made either by allowing it to stand 
a day or two m contact with cold water or by soaking it for twenty- 
four hours in warm water and then boding it up untu it is perfectly 
smooth and homogeneous If boiled under pressure it gives a very 
fine smooth mucilage (not a solution proper), much thinner than if 
made in the cold 

Albumen — Albumen is both a thickening and a flxing agent tor 
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insoluble pigments such as chrome yellow, the ochres, vermihon 
and ultramarine Albumen is always dissolved in the cold, a pro- 
cess which takes several days when large quantities are required 
Ihe usual strength of the solution is 4 lb per gallon of water for 
blood albumen, and 6 lb per gallon for egg albumen The latter 
IS expensive and only used lor the lightest shades For most 
purposes one part of albumen solution is mixed with one part of 
tragacanth mucilage, this proportion of albumen being found amply 
suhicient for the fixation of all ordinary pigment colours In 
special instances the blood albumen solution is made as strong as 
50 per cent but this is only in cases where very dark colours are 
required to be absolutely fast to washing After printmg, albumen- 
thickened colours arc exposed to hot steam, which coagulates the 
albumen .and effectually fixes the colours 

formerly colours were always prepared for printing by boiling 
the thickening agent, the colouring matter and solvents, &c , to 
gether then coohng and adding the various fixing agents At the 
present time, however concentrated solutions of the colouring 
matters and other adjuncts are often simply added to the cola 
thickenmgs, of which large quantities are kept in stock 
Colours are reduced in shade by simply adding more starch or 
other paste For example a dark blue containing 4 oz of methylene 
blue per gallon may readily be made into a pale shade by adding 
to it thirty times its bulk of starch paste or gum, as the case may 
be Similarly with other colours 

Before printing it is very essential to strain or sieve all colours 
in order to free them from lumps, fine sand, Ac , which would in 
evitably damage the highly pohsned surface of the engraved rollers 
and result in bad printing Every scratch on the surface of a roller 
nntb a fine line in the cloth and too much care, therefore, cannot 
e taken to remove, as far as possible, all gnt and other hard par- 
ticles from every colour 

Ihc straining is usually done by squeezing the colour tlirough 
fine cotton or silk cloths Mechanical means are also employed 
for colours that are used hot or are very strongly alkalmc or acid 

Styles of Printing 

The widely differing properties of the hundreds of colouring 
matters now on the market give nse to many different styles ol 
textile printing Generally speaking these fall into the following 
four great divisions — 

( I ) Direct pnuting 

(j) The printing of a mordant upon which the colour is after- 
wards dyed 

( j ) 1 he discharge style 
(4) The resist or reserve stylo. 

ihc fact that each of these divisions is further sub-dividcd into 
many smaller divisions renders it out of the question to give more 
than a few typical examples of the vanous styles they include 
( i ) Direct Printing —This style is capable 01 application to almost 
every class of colour known Its essential feature is tliat the 
colounng matter and its fixing agent are both applied to the fabric 
simultaneously In some instances the fabric requires to be pre- 
viously prepared for certain of the colours used along with those 
characteristic of the process , but this is one of many cases where 
two styles are combined, and it must be classed with the one which 
it most resembles 

(a) ipphcation of Mordant Dye-Stuffs — Mordant colours include 
both artificial and natural dye-stuffs (see also under Dyeing), the 
most important of all being alizarine an artificial preparation of 
the colounng-principle of the madder root With different metallic 
oxides ahzanne forms different colour-lakes all exceedingly fast to 
light and soap Aluminium mordant gives red and pink lakes , 
iron mordant, purples and lavenders , chromium yiclcfs maroons , 
and uranium gives grey shades Mixtures of iron and aluminium 
produce vanous tones of chocolate and brown 

In addition to alizarmo the following are a few of the more 
important mordant dye-stuffs employed in textile-printing — 
Aluanne orange with aluminium and chrome mordants for 
orange and warm brown shades respectively , ahzanne bordeaux, 
with alumina, for violets , alizarine blue with chrome and zinc 
for quiet blue shades , coeruleme and ahzanne vindine for greens 
and olives with chromium mordants , gallocyanmc chrome 
violet bhe, alizarine cyanines &c with chromium for vanous 
shades of blue and violet , alizarine yellows and anthracene 
brown for yellows and fawn shades respectively with either alu- 
minium or chrome mordants The natural dye-stuffs belonging to 
tills senes are chiefly logwood, with chromium and iron mor- 
dants for blacks , Persian bemes and quercitron bark with 
aluminium, tin and chromium mordants, for colours ranging from 
bnlhant yellow to quiet old golds and browns , catechu, with 
chromium, for very last dark browns , and, occasionally m mix 
turcs sapan-wood, peach-wood Brazil-wood, and dm-divi extracts 
with any of the above-mentioned mordants 

The mordants are mostly in the form of acetates which are 
stable m the cold but decompose during the steaming process and 
combine as hydroxides with the colours forming and fixing on the 
fabnc the insoluble lake 


Alizarine reds and pinks are the most complicated of the mor 
dant colours, requiring for their proper production the addition 
of bnghtemng agents, such as oxalate 01 tin, oils tartanc acid, 
and also acetate of hme This also apphes to alizarine orange 
but all the oilier colours are very simple to compound anti are 
st<ible for a long time after making Reds, pinks and cringes 
are best prepared freshly each day , their constituents arc liable 
to combine 11 the colour stands twenty-four hours before printing 
The following types of recipes will give some idea of the way in 
which colours are mixed — 

Red 6^ gallons thick starch and tragacanth paste 

if ,, ahzanne (20 per cent commercial paste) 

I nitrate of alumina 18® Iw 

\ „ acetate of hme, 28® Tw 

f oxalate of tin lo® Iw 

V 10 per cent solution of tartanc acid 

Pink gallons starch- tragacanth paste 

I blue shade alizarine (20 per rent paste) 

I I , sulphocyamde of alumina, 18® Iw 

I , acetate of lime, 28® Tw 

I , oxalate of tin 

I , citrate of alumina, 40® Tw 

For reds and pinks the nitrate sulphocyamde and citrate of 
alumina are generally preferred m practice to the acetate though 
the latter is also largely used Oranges from ahzanne orange are 
made similarly 

Purple 9^ gallons starch paste 

J , blue shade alizarine, 20 per cent 
* acetic acid 

1 acetate of lime 28® Tw 

4 acetate of iron, 24® Tw 

Maroon 5 V gallons paste 

I ahzanne, 20 per cent 

2 „ acetate of chrome, 32® Tw 

^ ,, acetate of lime, 28® Tw 

Blues and the other colours arc made by leaving out the lime 
in the last recipe and replacing the ahzanne with another colour 

Ihzarine Blue I It) ahzanne blue shade (powd ) 

{Light Shade ) i gallon water 

, thick paste 

1 1 ,, acetate of chrome, 40® Iw 

Logwood and other natural colours are specially boiled 
Logwood Black T 1 5 lb starch 

1 10 , British gum 
1 4] gallons water 

I I „ acetic acid 

1 1 „ logwood extract, 48^ Tw 

I „ quercitron extract, 48® Tw 

Boil cool and add — 

\ Ib red prussiate of potash 
I gallon water 

2 „ acetate of chrome, 40® Tw 

2 oz chlorate of potash 

Quercitron Yellow i] gallons quercitron extract, 48® Tw 
6* ,, water 

1 1 lb starch 

Boil, cool and add — 

I gallon acetate of chrome, 30® Tw 

The proportions here given are hable to vanations according to 
circumstances Indeed no two works employ quite the same 
recipes, although the proportion of mordant to dye-stuff is pretty 
generally known and observed 

After pnnting, the goods arc dned, steamed for one hour, and 
then washed and finished 

(6) Application of Baste A mime Dye-Stuffs — These colours all 
form insoluble lakes with tannic acid , hence tannic acid is the 
common fixing agent of the group Arsenic in combination with 
alumina also gives basic-colour lakes, but their wisonous char- 
acter and their inferior fastness to most reagents considerably 
limit their application 

The more important basic dye-stuffs are m''thylene blue, 
methyl violet rho<lamine auramine yellow, safranme emerald 
green and indome blue Most of them are fairlv fast to soaping 
but towards the action of light they vary a good deal methylene 
blue being perhaps as good as any, and the malachite greens the 
least stable 

Their application is simple A solution of the colounng matter 
IS added to the requisite quantity of starch paste or gum and, 
when well mixed in, the tannin is added m the form of a solution 
also If desired they may be boiled up like the extract dye-stuffs 
(logwood &c ) but this is not necessary unless large Quantities 
are required, when it would be more convenient to boil the whole 
at once than to mix small batches b> hand 
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Methylene blue will «!erve as a type of the method by which 
all basic colours are compounded 

Blue 2 gallons methylene blue, lo per cent solution in water and 
acetic acid 

6 ,, thick starch paste 

I , tragacanth mucilage 

I „ tannic acid solution, 50 per cent 

10 gallons 

All other bxsic colours are made up for pnnting in a similar way 
by replacing the blue with the required dye-stufl 

After printing, goods containing basic dyes are “ steamed ** and 
passed through a solution of tartar emetic, or other salt of antimony, 
whereby an insoluble double tannate of antimony and colouring 
matter is formed which constitutes a much faster colour than the 
single tannate of the dye stuff 

Basic colours may be printed along with ** mordant ** and albumen 
colours 

(c) Application of Direct Dyeing Colours — These colours have a 
n.atural affinity for the cotton fibre and therefore require no mor- 
dant They art not very “ fast ’* however, and though used 
enormously in the dyeing of plain shades, they hnd but little 
employment in pnnting except for the tinting of pnntcd goods 
and for the “ crepon *’ style, where the colours must be able to 
withstand the action of caustic soda 

They are usually printed with the addition of a slightly alka- 
line salt (phosphate of soda) and sulphate of soda Amongst the 
hundreds of direct colours equally suitable for pnnting mention 
may be made of enca for pinks , diamine sky-blue for blues 
diamine violet and diamine chrysamine, cliloraniine and dianil 
>ellows In fact, most of the benzidine, diamine, dianil and 
Congo dye stuffs can lx, used for printing but with the exception 
of the yellows none of them will resist the action of light and 
washing to anything like the extent that ‘‘ mordant ” and basic 
colours will The general formula for printing these colours is as 
follows — 

4 oz colouring matter 
gallon water 

1 „ starch or tragacanth thickening 

4 oz phosphate of soda 

2 oz sulphate of soda 

After pnnting with direct colours the goods are first steamed, then 
slightly washed m a weak tepid soap solution and finally fimshed 

Xd) Application of Pigment Colours — Before the introduction of 
coal-ttir colours, pigments and lakes played a much more important 
part m textile-pnnting than they do at present though they arc 
still largely used for certain styles of work Thty form a senes 
of colours more difficult to work than those already mentioned 
but very fast to soap and light 

Pigment colours being insoluble mineral precipitates or lakes, 
can only be fixed on the fibre mechanically , consequently they 
require to be applied in conjunction with vehicles which cause 
them to adhere to the fabric m much the same way that paint 
adheres to wood 

Of these vehicles, albumen is the most important and the best 
It forms a smooth viscous solution with cokl water, mixes readily 
with all the colours used in pigment pnnting, and possesses the 
property of coagulating when neated to the temperature of boiling 
water When cloth pnnted w^th colours containing albumen is 
passed tliroueh hot steam or hot acid solutions, as m the indigo 
discharge style, the albumen coagulates, forming a tough insoluble 
colloidal deposit, which firmly fixes on the fibre any colour with 
which it 18 mixed 

The colours chiefly employed in pigment printing are chrome 
yellow and orange, Guignct’s green or chrome green , artificial 
ultramanne , lamp black for greys , the vanous oclires for golds 
and browns , zme oxide , vermilion and its substitutes, and occa- 
sionally lakes of the natural and artificial colounng matters All 
these bodies are applied in exactly the same way and may be 
mixed together in any proportion to form compound shades The 
amount of albumen necessary to fix them vanes according to the 
depth of shade required (oetween 10 and 25 per cent of the total 
weight of the made-up pnnting colour), and although it is usually 
considered in text-books as a thickening agent it is rarely used as 
such in practice on account of its expense As a rule the colouring 
matter is beaten up into a smooth paste with the necessary quantity 
of a strong solution of albumen and then reduced to its proper 
strength by the addition of tragacanth mucilage or starch paste 

The main factor in the successful working of pigment colours 
IS their fineness of division , the finer they arc the better they 
print and the more beautiful is their quahty of colour If they 
are too coarse they give nse to innumerable defects cither by 
sticking m the enwaving or by scratching the roller or, if they 
print at all by jaelding uneven masses of colour granular and 
speckled m ap^arance and quite unsaleable Even when finally 
ground they are hable to clog the engraving of the rollers — a 
defect which is more or less successfully overcome by replacing the 
colour-fiirnishing roller in the printing machine by a revolving brush 


The following formula of dark ultramarine blue will serve as a 
tyi>e of all other pigment pnnting colours — 

24 lb artificial ultramarine 

Place m grinding machine and beat up gradually with 
4j gallons 40 per cent blood albumen solution 
2I tragacanth mucilage, 8 oz per gallon 

^ ,, ammonia 

i*f M glycerin 

^ „ turpentine 

„ olive or cotton -seed oil 

Make to 8 gallons with tragacanth or water, and grind the whole 
until perfectly homogeneous 

The small quantities of ammonia, turpentine, glycerin and oil 
are added to prevent the colour from frothing during the pnnting 
process 

Chrome yellows and oranges are frequently mixed with a little 
cadmium nitrate to counteract the action of sulphuretted hydrogen 
on the lead salts 

The great disadvantage of pigment colours is that although 
extremely fast to light and soap they are hable to rub off, if tlie 
fabric IS subjected to much friction in washing They also impart 
considerable stiffness to the goods and for these two rcisons they 
are therefore restricted to the printing of small patterns or are 
used for such styles as window -blinds where the stiffness is not 
objectionable In very pale shades they art used for printing the 
grounds or ** blotches ” of multicolour patterns, the small quantity 
of albumen they then contain being insufficient to appreciably 
affect the softness of the cloth In several discharge styles too 
— notably indigo — they find extensive use, and on the whole they 
constitute a most useful class of colours 

(r) Application of Indigo — Indigo is pnntcd on cloth several 
different methods, the chief of winch are ( i ) Schlieper and Baum's 
glucose process , (2) the hydrosulphite process , and (3) the pro- 
duction of indigo on the fibre itself by means of Kalle’s indigo 
snlt and several other artificial preparations The first and second 
processes depend upon the facts that indigo in presence of caustic 
alkalis may be converted into mdigo-white by reducing agents, 
and tliat the indigo-white, being soluble in the alkali, penetrates 
into the fibres of the cloth, where it is subsequently re-oxidized 
to its original insoluble state 

In Schlieper and Baum's process (also known as the glucose 
process) the cloth is first prepared in glucose, and then pnntcd 
\ ith a colour containing finely ground indigo, caustic soda and 
dextrine thickening (also made with caustic soda) After printing 
the cloth IS aged ” that is passed through damp steam for a 
few minutes to effect the reduction and solution of the indigo 
and IS then hung up in a cool chamber for a day or two, m order 
to re-ox^ize the mdigo-white to indigo by the action of the oxygen 
m the air A wash m cold water finally completes the fixation of 
the indigo, and the cloth may then be soaped and finished as usual 
The cloth is prepared by running through a box containing a 
30 per cent solution of glucose in water , the excess is squeezed 
out in a mangle, and the cloth dned It is then printed with the 
following colours according to shade required — 

Daik Medium I ight 

Blue Blue Blue 

Alkaline dextnne paste 7 gals 8 gals 8 gals 

Caustic soda, 38® Tw . T „ iL „ 

Indigo 20 per cent paste »» J ] 


10 gals 10 gals 10 gals 

The pnnted goods should be dned quickly, and “ aged " as soon 
as possible to prevent the absorption of carbonic acid gas from 
the air after which the operations already mentioned may be pro- 
ceeded with at leisure 

The well-known blue and red pattern is produced by this pro- 
cess, the only difference being that, instead of white cloth, turkey 
red dyed cloth is used, the strong alkali dissolving out, or “ dis- 
charging,” completely the colour from those parts of the cloth 
upon which it falls, and leaving the indigo as a blue pattern on a 
red ground 

In the hydrosuiphite process^ which is much quicker than the 
preceding, the reducing agent, the indigo and the alkali are all 
printed together on unprepaied white cloth The goods are then 
” aged,” and allowed to tie a short time, after which they are 
washed-off in cold water first until the indigo is thoroughly re- 
oxidized, and then m hot water or soap 

The hydrosuiphite pnnting colour is as follows — 

^200 parts hydrosuiphite N F (or 100 of the concentrated pro- 
\ duct) 

V450 „ alkaUne dextrine paste 

(ISO „ indigo 20 per cent paste (ground up in gum) 

(200 ,, alkaline dextnne paste 

Thickemng ( 1 50 parts dextnne or Bntish gum 
\ 850 ,, caustic soda, 70® Tw 

Print, dry ” age ” and wash off in a copious supply of cold water 
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Ihe third process with Kalle’s salt is not properly speaking the 
printing of indigo, but of a special preparation capable of forming 
indigo when treated with caustic alkahs The salt is merely dis- 
solved and thickened with gum or starch, pnnted, and then passed 
direct through a solution of caustic soda, when the mdigo is immedi- 
ately developed Instead of being passed through the alkab, which 
IS apt to cause the colour to run before it is properly developed, 
the cloth IS more commonly printed with thickened caustic soda, 
whereby the indigo is equailly well produced without any fear of 
“ running ” 

Besides indigo, other vat dye-stuffs, such as indanthrenes, the 
algol, hehndone and ciba colours, thiomdigo scarlet, &c , are also 
pnnted largely at the present time, yielmng colours of hitherto 
unattained fastness to washing and to light 

(/) Insoluble Azo-Colours — These colours do not exist as such 
but require to be produced on the hbre itself from their components 
They lorm a range of exceedingly fast colours, including orange, 
red, pink, maroon, brown, chocolate, blue and black, and are 
produced by the combination of various diazo-bodics with phenolb 
the most important of which latter is /3-naphthol (beta-naphthol) 

In practice their application is briefly as follows — ^The bleached 
cloth 13 prepared m a solution of ^-naphthol in caustic soda 
(naphtholate of soda), then gently dned and pnnted with the 
thickenecl diazotizcd amine required to produce the desired shade 
The printing colour must be cooled with ice to prevent its decom- 
position , hence such colours are sometimes known as “ ice colours ” 
The two colours most extensively used arc para-mtramhne red 
and a naphthylamine maroon, both of which are bright fast 
colours only equalled by turkey red and madder chocolate for 
gentral usefulness 

On /3 naphthol prepare the following colours may be obtained — 

K(.d with paranitramlme 
Maroon with a-naphthylamine 
Grange with orthonitrotoluidine 

Pink with azo pink 2 B 

C hocolate with benzidine 

Brown with benzidine and orthonitrotoluidine 

Blue with (lianisuline 

Black with diamsidmc and benzidine 

Other naphthols and other bases give a still greater variety of 
shades 

Ihe naphthol prepare requires to be freshly made, and the cloth 
prepared with it carefully dried, if good results are to be obtained 
Paranitramlme is made up for printing by dissolvmg in hydro- 
chlone acid Nitnto of soda is then added and, after standing a 
short time to complete the reaction the resulting diazo-solution is 
mixed with thickening, and acetate of soda is then added to 
neutralize any free mineral aeid still remaiiung, the presence of 
which would prevent the formation of the colour 

In practice the following formulae have given good results — 


(i) Paranitraniline Red 

Prepare the bleached cloth in — 

47 parts ^-naphthol 
3 „ naphthol R 

I07 ,, caustic soda 50® fw 

400 „ hot water 

10 „ tartar emetic 

12 „ tartaric acid 

Make up to 1000 parts with hot water 

The cloth is passed through a trough containing this solution, 
the excess is squeezed out ^+ween two wooden rollers, and the 
cloth ts gently dried and then printed with — 

{ 36 parts paranitramlme C 
100 ,, ice 

100 „ hydrochloric acid, 30® Tw 

70 ,, water 

Mix and add quickly 

J 24 parts nitrite of soda, 93 per cent 
( 70 , water (cold) 

And just before pnnting add further 
100 parts acetate of soda 
100 ,, ice m large pieces 

400 ,, tragacanth mucilage, 12 per cent 

Pnnt dry and wash 

V similar prepare without the naphthol R may be used for 
a-naphthylamine maroons, the pnnting colour for which is made 
up as follows — 

30 parts a-naphthylamine 
93 , hydrochlonc acid, 30® Tw 

171 „ tragacanth mucilage 


Gnnd till perfectly smooth m a mill and then add 
100 parts ice 

20 „ nitrite of soda of 93 per cent strength 

80 „ water 

4<x) „ starch and tragacanth thickening 

25 „ benzine 

75 , acetate of soda 

1000 

Pnnt dry and wash 

Immediately these diazo-colour pastes come m contact with the 
naphthol-prepared cloth the colour itself is formed and fixed and 
requires no further treatment except that of washing to remove 
the naphthol from the imprinted parts of the cloth 

Ihe other bases are ihazotized m precisely the same way the 
quantities of acid and nitnte of soda being varied according to the 
molecular weights of each base 

Several processes of pnnting azo-colours directly without any 
previous preparation 01 the cloth, have been proposed but they 
are not in general use as yet , those which have passed the experi- 
mental stage arc not very successful on the large scale, and have 
for the most part, been abandoned 

(g) Application of Sulphur Dyes — Of late years the class of colours 
known as “ sulphur colours " have assumed a prominent place in 
textile-pnntmg They are really direct dyeing colours but their 
special properties entitle them to bo classed apart from those usually 
known under this name 

There are now an enormous number of sulphur-colours on the 
market under many different names but, as they are all similar in 
general properties, it is needless to mention more than one series 
The “ thiogen colours ” of Meister, Lucius and Brunmg will serve 
as well as any to exemplify the application of these dye stuffs m 
pnnting They comprise yellows golds browns violets, blues greys 
and blacks, all fairly and some very fast to light and soap and, 
under proper conditions easy of application to a vancty of styles 
The general recipe for printing is as under — 

30 jiarts by weight of colouring matter 
glycenn 
water 

china clay beaten up with 
water 

concentrated hydrosulphite N F , 50 per 
cent solution 

alkaline Bntish gum thickening 


This paste is pnnted on unprepared bleached cloth, gently dried 
and then passed through a rapid steam ager m from 4 to 7 minutes 
m dry steam at 212® F to 220® F (or twice for 3 minutes), after 
which the cloth is passed m the open width tlirough the washing 
and soaping machines and finally dried up and finished 

The sulphur colours may be used in combination with the azo- 
colours, on naphthol-preparctl cloth for the production of multi- 
colour effects, and are eminently adapted also to the production of 
coloured discharges on paranitramlme red and the direct-dyeing 
colours 

(h) A mime Black — Aniline black was discovered and first used 
by Lightfoot in 1863 It is one of the fastest blacks known, and is 
equally useful for direct printing by itself and for working along 
with pnnted mordants and discharge pastes Amline black & 
formed by the oxidation of aniline 

As a rule the oxidation of the aniline is brought about by means 
of sodium chlorate in presence of suitable oxygen earners such as 
copper sulphide, vanadium chloride or potassium ferrocyamde 
Copper and vanadium blacks are usually developed after pnntmg 
by being aged m a moderately warm room for a day or two, when 
they become converted into " emeraldme,” at which stage they 
are taken down, and passed through a hot solution of bichromate 
of potash to complete the oxidation of the aniline Great care is 
required in printing these two blacks as if overdried they take fire 
and have occasionally caused considerable damage to buildings in 
consequence The blacks made with ferrocyamde, on the contrary 
may printed in conjunction with “ steam " colours, and, after a 
preliminary passage through a rapid steam ager and an ammonia 
“ gassing box will withstand the long steaming necessary for 
alizarine colours 

A copper amline black may be made as follows — 
r 1 5 n> starch 

■! 8 lb Bntish gum or dextnne 
V5J gals water 
4 ro chlorate of soda. 

J- gal olive oil 

Boil, cool and add 
"S lb aniline salt 
3 lb amline oil 

- 5 lb sulphide of copper (precipitate pressed to a 30 per cent. 

paste) 
j gal water 


80 

50 

50 

40 


700 

1000 
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This black may be either hung to develop which h tlie safer 
course, or, if printed in fine shirting patterns, it may l^e ‘ aged ” 
through steam for 2 to 3 minutes Whichever mcthc^ is adopted 
the pnnted cloth must afterwai Is be passed through hot bichromate 
— chroming — and then well washed 

The following ferrocyamde black works well in practice — 

10 lb starch 

2 lb British gum 

6 lb yellow prussiatc (ferrocyamde) of potasli 

7 gals water 

Boil, turn off the steam, and add 
2^ lb chlorate of soda m powder 
Cool and add 
8J lb aniline salt 

Print, age 4 minutes tlirough the rapid ager, chrome, wash and 
soap If printed with alizarine steam colours it must l>e passed 
through ammonia vapour after *' ageing," and then be steamed for 
one hour ^fore chroming and washing Sometimes the chroming 
IS omitted, but the colour is then apt to become green after a short 
time owing to the action of sulphur dioxide present m the air 

Aniline black is now used almost exclusively for printing along 
with mordants for the madder style and for black ground goods 
that were formerly dyed with logwood on an iron mordant Shirt- 
ings and all smgle-colour black dress goods are also executed in 
aniline black which is faster to light washmg, and perspiration 
than any other black except some 01 the sulphur blacks 

(2) Printing of Mordants — This, the second of the great styles 
of textile pnntmg was, at one time, the most extensively practised 
of all and is still the most important for all classes of work where 


its weight of arsenious acid or " white arsenic," a substance which 
retards its oxidation For this purpose the goods are pnnted with 
either aluminium or iron acetates and hung or " aged " for 2 to 
3 days in a bnek chamber contamirig moist air at about 30® C 
dry bulb, and 27® C wet bulb thermometer In this operation the 
" ageing ** (which is really the volatilization of the acetic acid, 
leaving the hydrated oxide on the fibre) goes on slowly and evenly 
After hanging the last traces of acid are removed and the hydroxide 
thoroughly fixed by " dunging," a process m which the goods are 
passed through a mixture of cow-dung and chalk at a temperature 
of about 50® C In this " dunging ” bath they are worked alto- 
gether about hours, at the end of which the mordants are 
thoroughly fixed, and all the thickening agents perfectly eliminated 
thus leaving the cloth in the best condition to absorb the dye-stufif 
The dyeing is earned out by working the goods at 60® C in a mixture 
of alizanne, a little chalk, and glue size for i to 1} hours They 
are then well washed soaped, and the whites cleaned by a passage 
through weak bleaching powder solution, followed by a passage 
through steam Further soaping and washing is then resorted to 
until the goods are quite clear and bright 

In the case of cloth dyed in red and pink alone the goods after 
dyein|^ are well washed, passed through a bath of alizanne oil 
contaming oxalate of ammonia and then steamed for one hour at 
1 5 lt> pressure This bnghtens the colours by removing the brown 
appearance they possess after dyeing When reds are associated 
with chocolates and purples, however, the oiling process must be 
carefully conducted, otherwise the two latter suiter , frequently it 
IS omitted altogether, the bnghtcning being effected by vigorous 
soaping 

By printing the following mordants a six-colour design may be 
produced with a single dye-stuff and in one dyeing — 



Red 

Pink 

(. hocol ite 

Dark Purples 

Violet 

Black 

Muminium acetate G® Tw 

12 gals 

3 gals 

loj gals 




Black liquor, 24® Tw 




1 gil 

i gal 

8 gals 

Water 


8 gals 


1 1 

Hi 

4 .. 

British gum 


36 lb 



36 lb 


Acetic acid 


1 1 gil 





Tin crystals 

I \ lb 

1 





Cotton seed oil 

1 1 g'^1 


i g^il 

1 gal 


i g'll 

Starch . 

1 16 lb 

I 

1 

iG lb 1 

If) lb 


If) lb 


the fastest colours are required It may be conveniciitl) divided 
into two branches {a) the m ulder style, and {J)) the pnntmg of 
other mordants such as chrome, tannic acid, /3-naphthol, &c 

(a) The Madder StyU — In this style the only mordants used are 
those of aluminium and iron 

Aluminium alone yields various shades of red and pink when dyed 
up m madder or its artificial competitor alizarine Iron alone 
yields with the same dye stuffs shades varying from black to the 
palest lavender Iron and aluminium mordants in combination 
yield colours ranging in shade from claret through all gradations 
of bordcaux and maroon to the deepest chocolates according to 
which of the two mordants predominates m the mixture Browns 
and allied colours may be dyed on the same mordants ^^ith either 
nitroahzanne alone, or with alizanne itself mixed with dyewood 
extracts — logwood, Persian berry or quercitron bark, d,c , 

Both aluminium and iron mordants consist of the acetates of 
their respective metals The iron mordant which gives the best 
results IS known as " black liquor " It is a crude acetate contain- 
ing a goocl deal of organic matter which appears to regulate the 
speed of its oxidation and so produce much more level colours than 
have ever been obtained from any other iron mordant 
Aluminium acetate in the pure state is also rarely employed, the 
crude commercial " red liquor " being found in practice to yield 
the best results, both as regards colour and ease of working The 
" red liquors " vary considerably m composition, some being normal 
acetates, others basic acetates, some normal sulphate-acetates, 
others basic sulphate-acetates, but their mode of apphcation is 
always the same, that is, they are thickened, printed aged and 
dyed in ahzanne If they are too basic they decompose on boiling, 
or on dilution and become utterly useless but this rarely happens 
nowadays and need not be further gone into Many difficulties 
occur in the printing of mordants and their subsequent dyeing, but 
if the following points are ol served most of them may be sur- 
mounted , (i) after printing the cloth must be gently dried other- 
wise the mordants become dehydrated or " burnt," and instead of 
dyeii g up evenly they appear patchy and very light in the over- 
dned parts , (2) the dye-stuff must not be used in excess , and 
(3) the temperature of the dye-bath must be kept as low as is con- 
sistent with the fixation of the colour If these last two points 
care neglected the unpnnted parts of the cloth which should remain 
a pure white when it is finished will be soiled beyond repair unlc"* 
indeed the " whites " arc cleared at the expense of weakening t 
colour Iron mordants especially arc liable to unevenness due to 
the oxidation being too rapid , and as this defect is most noticeable 
m purples and lavenders the pyrolignite of iron or " black liquor " 
IS frequently boiled for half an hour or more with i per cent of 


The above mordants are printed on white bleached cloth dned, 
hung 2 to 3 days, "dunged," dyed, washed well soajx^d and washed 
again , then " chemick^ " through weak bleaching powder solu- 
tion and finished 

The " dunging " is performed in vats through which the cloth 
circulates continually during the operation As a rule dunging is 
done twice, the second bath being weaker than the first The vats 
or " becks " contain a mixture of — 


100 gals water v 
10 lb chalk [■ 1st dunging 
50 Ih cow-dung J 
at Go® C 

100 gals water 

1; lb chalk > 2nd dunging 
25 lb cow dung J 


Wash well after " dunging " and dye in alizarine Ac 

The dyeing is earned out in large becks over which a rolhr or 
lx)wl revolves equal in hngth to tlie beck Over this rolKr the 
cloth IS wound spirally 111 large loose loops so that one end of the 
loop IS on the roller and the other dips into the dye liquor When 
about 700 yd'* of cloth have been entered m this way the two 
ends of it are knotted together, thus forming an endless rope which 
circulates continuously m and out of the dyc-hquor The vat or 
beck IS then charged with alizarine, chalk and glue the propor- 
tions varying according to the amount of space covered by the 
mordants on the clqth If for instance, half the surface is printed 
then the dyc-liquor might be made up as follows the quantities 
being calculated on the weight of the cloth — 


4^ per cent aluaiine (blue shuU) 20 per tent 

1 % „ acetate of lime, 28® Tw 

10 „ glue solution or size, 15 per cent 


m a feulficiency 
of water 


The goods are entered into this solution cold Ihe temperature 
IS gradually raised to Go® C and the dyeing tontinutd at this for 
one hour or more The goods arc then washed in a ^imiLir machine, 
boaped well and finished off by drying 

Aniline black may be pnnted along with " red liquor " and iron 
liquor and many othei modifications also cmploved, but the pnn- 
ciple of dyeing is always the samt 

{h) The Printing of other Mordants —Of these the most important 
are tannic acid, chrome mordants and ^-naphthol 
For printing tannic acid the following is used — 

^5 lb tannic acid dissolved in 
] I gal acetic acid and added to 
1 9 , starch and tr-agacanth paste 
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The goods are simply dned after pnnting and the tanmc acid 
immediately fixed by passing through a solution of — 

{ 2 02 tartar emetic 
I oz chalk 
I gal water at 60® C 

After washing they may be dyed up in any of the basic aniline 
colours 

Various chrome mordants are employed in pnnting amongst 
which may be mentioned chromium chromate, and chromium 
acetate The former is thickened with starch or gum. printed 
and fixed by being passed through boiling sodium carbonate The 
latter is applied in the same way but, after printing is steamed 
before the carbonate treatment Both these mordants are suitable 
for dyeing with any of the dyes mentioned under the difect printing 
of mordant colours, such as alizarine, alizarine bordeaux, coeruleine 
and the natural dye-wood extracts They are dyed similarly to 
the madder colours, with an atlaition of glue size to preserve the 
white of the unpnnted parts of the cloth 

(3) rhe Discnarge Style — This style is now one of the most 
important produced Its range is so extensive, and its modifica- 
tions so numerous that it is impossible to mention more than a 
few of its chief applications It may be used for locally destroying 
either the colours dyed on cloth, or the mordants with which they 
have licen previously prepared In both cases the resulting pattern 
appears in white or colours on a full rich ground the beauty of 
winch cannot be equalled by direct pnnting 

The discharging agents consist of organic acids, caustic alkalis 
oxidizing agents and reducing agents, each used according to the 
kind of colour or mordant to be discharged 

(a) Discharge of Iron and Aluminium Mordants — The cloth is 
padded with a solution of these mordants, dned hot air, and 
then pnnted with thickened citric acid or acid citrate of soda 
mixed with china clay to prevent the pattern running It is then 
passed through the rapid igcr once or twice ‘ dunged " washed, 
and dyed in the usual way for madder colours Wherever the 
discharge has been pnnted the mordant is dissolved out leaving 
a white pattern on a dyed ground 

( 6 ) Tannate of antimony mordant is similarly discharged by print- 
ing on caustic soda 1 he goods are passed in like manner through the 
ager, well washed m water and dyed-up m any basic aniline dye 
(c) The chrome discharge 13 produced by padding the goods in 
chromium bisulphite , then drying them and printing on citric 
acid, or chlorate of soda and yellow prussiatc of potash They arc 
then steamed, passed through chalk and water well washed and 
dyed up m any mordant dye 

{d) Turkey red may be discharged m both white and colcuired 
patterns by cither oxidizing agents or caustic alkalis (i) Iht 
dyed cloth is printed with strong citric acid, or arsenic acid at 
180® iw and then run through bleaching powder solution whereby 
the printed parts are completely decolorized If colours are n 
quired the citric acid is mixed with lead salts and Prussian bhu 
and the fabric after passing through the bleaching powder solution 
IS further treated m a bath of bichromate of potash which forms 
with the lead salts the insoluble chrome yellow Green is obtained 
by the combination of Prussian blue with the chrome yellow 
Examples — 

White 6 !t) citric acid or tartaric acid 
1 gal water 

4 Ib Bnlisli gum or dextrine 
Boil together 

Yellow 15 lb British gum 

1 1 gals dark British gum paste, 30 per cent 
21 ,, water 
20 lb tartaric acid 
12 lb nitrate of lead 

Print, dry diseharge through bleaching powder solution 
18® Tw , and chrome 


{e) The dyed cloth is printed with strongly alkaline discharge 
pastes, passed through the “ ager ” two or three tunes, and then 
washed off in silicate of soda- If blue, yellow and green discharges 
arc desired the d>cd cloth must first be passed through glucose 
solution, well dried prmted with the colours *‘agod” passed 
through silicate of soda, chromed m bicliromate, well washed and 
dried ExampU s — 

White 10 lb stannous chlondc dissolved cold in 
8 gals alkaline thickening 

2 Silicate of soda, 70® Tw 


Blue 1 lb indigo pure 20 per 
cent paste 
,ij gal turpentine 
tV •• glycerin 

„ British gum paste 
7 ,, alkaline thicken- 

ing 

Green 8 parts of the yellow 
without silicate 
I part of blue 


Yellow 30 !b lead hydrated 50 
per cent 
2 gals water 
I „ silicate soda 
5J „ alk thickening 

Alkaline Thickening 
I ^ lb yellow dextrine 
8 gals caustic soda 
100® Tw 


(/) Paranxtr aniline red is discharged by means of the new hydro- 
aulphite-formaldehyde compounds The dyed cloth is pnnted witli 
the following — 

25 lb hydrosulphite N F cone , or hydraldite cone 
ij gals British gum paste 

Heat till dissolved and add — 
h gal glycerin 

4\ „ starch tragacanth thickening 
After pnnting age twice for 4 minutes through dry steam 
at 220® F , then wash well and soap 

Coloured discharges are obtained by mixing hydrosulphite, tannic 
acid, anihne or phenol and basic colouring matters together Mor- 
dant dyes fixed with chromium acetate may also be used 

On o-naphthylamine maroon the abov< discharge white requires 
the addition of induline scarlet, patent blue or anthraquinone, 
before it liecomes effective, otherwise the procedure is the same as 
for paramtraniline red 

(g) Indigo IS usually discharged by oxid ition For this purpose 
the dyed cloth is pnnted in two different ways Firstly, with 
chlorate of soda and red or yellow prussiate of potash together 
with a little citric acid or citrate of soda , secondly with chromate 
of potash In the first instance, the cloth is “ aged ” through the 
rapid ager after printing, and in the second is passed through a 
vat containing hot sulpnunc acid and oxalic acid Coloured dis- 
charges mav be obtained in both methods by adding albumen and 
pigment colours to the discharging agents 

(1) Discharge by steaming — 

I 1 2 lb citric acid, dissolve in 
] 7 lb caustic soda, 70® Tw , and add 
1 2 lb sodium chlorate 
5 gals British gum paste 

Heat till dissolved, cool and atld — 

J 1 1 gals British gum paste 
j 2 lb yellow prussiate of potash 

Print steam and wash 

Chlorate of aluminium is also used for this process, but it acts 
verv energetically and is apt to tender the cloth 

(2) Chromate discharge — 

White 8J gals British gum paste 

1 2 lb bichromate of soda 
^ gal turpentine 

Yellow 32 lb chrome yellow pigment 

3 gtils 50 per cent albumen solution 
^ , thick tragacanth mucilage 

J , oil (vegetable) 

r\2 lb bichromate of soda neutralized with 
■{ I gal caustic soda, 70® Tw 

I I ,, water 

Print dry pass through a “ beck ” (a c a bath) containing — 
100 gals water 

;olb sulphuric acid (168® Tw ) 
i;o lb oxalic acid 

Then well wash and dry 

With these oxidation discharges it is impossible to prevent the 
fibre being attacked in the discharged portions with the result 
that it IS partially converted into oxyceJlulose Recently a method 
has been brought out for the production of a white discharge 
on indigo which is said to do away with the formation of oxy- 
cellulose and which consists in printing on a thickened solution 
of sodium nitrate and after drying running through sulphuric 
acid of 50® Tw 

Another methotl of prcKiiicing white discharges on indigo consists 
in printing the dyed cloth with hyclrosulphite N F , then steaming 
and running through a boiling solution of caustic soda Good 
whites are thus obtained without the formation of oxycellulosc, but 
the process is expensive 

(A) Direct dyeing or substantive colours can be easily discharged 
with the hydrosulphite discharge used for paranitraniline red (see 
above) It must be reduced in strength to about one fourth for 
dark shades, and much weaker for lighter colours Direct colours 
were formerly discharged b) stannous chloride or aettat^ but the 
hydrosulphite has almost entirely displaced these salts for white 
discharges 

(1) Discharges on manganese bronze are of little importance at 
the present time They are eflfected by means of stannous chlondc 
colouis being obtained by the addition of basic dyes and dyewood 
extracts 

(;) Sulphur colours, dyed basic colours, and some alizarine 
colours are discharged with chlorate and pnissnte like indigo 

(4) The Resist or Reserve Stvle — Reserves are substances which, 
wlien pnnted, prevent the fixation or development of mordants 
and colours subsequently applied and are used to prcxluce effects 
similar to those obtained by discharge pnnting 

The pnncipal reserves are those ustd for madder d\ed good’=’ 
s^eam alizanne reds and pinks steam basic colours, vat mdigo 
blue insoluble azo colours, sulphur-colours and anihne black 
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Blue 

Yellow 

Green 

Pink 

New methylene blue N 
Auramine G (BASF) 
Brilliant green 

Theoflavine T 

Rhodamine 6 G (extra) 

2 \ lb 

2 lb 

2 ib 

1 lb 

Acetic acid 

2 gals 

2 gals 

2 galb 

2 gals 

Citnc acid 


2i lb 

2} lb 

2 l lb 

Starch 

10 , 

10 ,, 

10 ,, 

10 

Water 

2 gals 

gals 

2 gals 

2 gals 

Tragacanth mucilage 

I .1 


I , 

1 

1 annic acid sol 50 per cent 

.. 

2 

i] 

2 

Im crystals 

20* lb 

20 lb 

20 lb 

20 lb 

Make up to 

10 gals 

10 gals 

10 gals 

10 gals 
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(а) Reserves under A lumtmum and Iron Mordants — For 
the production of this important class of goods, use is 
made of the fact that alkahne citrates prevent the 
fixation of the mordants The cloth is first printed 
with citrate of soda (or sometimes citnc and tartanc 
acids for iron mordants), then dried and again printed 
over the previous impression, with either a fine “ all 
over " pattern or flat uniform ground, m iron or 
aluminium mordants The fabnc is then aged dunged 
washed and dyed as already desenbed, with the result that 
wherever the ‘ reserve " of citrate or acid was printed 
a white pattern is left cm a figured or plam ground 
Ihe fine patterns printed over “reserves’* art called 
“ covers “ and the plain grounds pads,” hence the name 
“cover and pad style in cases where, as frequently 
happens, a dark “ cover” and a hght “ pad ” arc both 
printed over a white “reserve’^ The “cover and 
pad” style is, for the most part, restricted to dyed 
alizarine purples under which red black, dark puiqile and white 
can all be reserved at the same time, thus giving nst to very pleasing 
effects For example white cloth is first prmted with four 
“ colours,” viz citrate of soda and citnc acid for the white , log- 
wood and iron for the black , strong iron mordant for the purple , 
and aluminium acetate at 6® Tw with 8 oz per gallon of stannous 
chlonde for the red (The stannous clilonclc acts as a resist for 
iron mordants ) The whole is then “ covered ” in a fine pattern 
pnntcd in a fairly strong iron mordant, dried and again prmted, 
in a very weak iron mordant, with a pad roller, that is, a roller 
which prints a uniform ground over the whole surface of the cloth 
After this last printing the cloth is “ aged ” for a day or two 
by being hung as previously desenbed, then “ dunged ” washed 
and dyed in a blue shade of alizanne When finally washed, 
soaped and “ cleared ’ in bleaching powder solution the first 
pnnted pattern in white, red, black and purple is seen to stand 
out clearly and sharjily, from a figured background in two fighter 
shades of purple Ihis “ cover and pad ” style of reserve printing 
constitutes one of the staple processes of nearly all print works 
and is produced in enormous quantities for both home and foreign 
markets Red is not often introduced as in the above example 
the usual colours being white, black and two purples The same 
method of working can be adopted with aluminium mordants for 
red and pink covers and pads but they are better produced with 
the steam alizarine colours as liclow 

(б) Rt serves under Steam Alizarine Red and Pink — In this case 
a reserve composed of citrate of chromium alone, or in conjunction 
with citrate of soda gives the best results The goods are first 
prepared in alizanne oil and then pnnted with the following — 

10 lb chma clay 
\ gal citrate of soda, 54® Tw 
i citrate of chromium 42® Tw 
\ ,, water 

2 \ Bntish gum paste 

After pnnting the above the goods are dried and again pnnted 
either with “ cover ” or “ pad ” or both, in alizarine pink, dned, 
steamed for i\ hrs well washed and soaped On leaving the 
steamer the parts printed with the resist are yellow but become 
quite white on soaping lake the purples, the alizanne pinks can 
reserved in colours For blue green yellow and violet the 
ordinary steam basic colours are used with additions of citnc or 
tartanc acid 

Example — 

j 7 lb china clay 
) } gal water 
6^^ British gum paste 

2 lb methylene blue 
I lb citnc acid 
I gal acetic acid. 

Boil, cool, and add — 

gals 50 per cent tannic acid solution in acetic acid 

Red wath steam alizanne red , yellow with thioflavine in place 
of methylene blue in above , green a mixture of blue and yellow 
These colours with the white reserve may all be printed at once 
Then steam as usual, pass through a solution of tartar emetic 
and chalk, wash well ana soap 

{c) Reserves under Insoluble Azo-Colours — These are based upon 
the action of stannous chlonde, which prevents the combination 
between the / 3 -naphthol and the diazo bodies by reducing the 
latter to hydrazines The /S-naphthol prepared cloth is pnnted 
with the following colours, then dned and passed through diazo 
tized solutions of paranitramhne for red grounds , a-naphtnylaminc 
for maroon , ortho-nitrotoluidine for orange &c , &c The cloth 
is then washed and soaped until the “ whites ” are clean 

White Resist 5 gals gum Senegal solution 
30 Ib tin crystals 
5 lb tartanc acid 

For heavy rollers this may be reduced with more gum 


Potassium sulphite is also used as a white reserve under insoluble 
azo-colours with good results 

{d) Reserves under Steam Basic Colours — The white cloth is 
pnnted with — 

1 20 lb china clay 
2\ gals water 
1 5 lb Bntish gum 
20 lb sodium tartar emetic 
20 lb zinc sulphate 

All boiled well together, 

and then covered or over-printed with any steam basic colour — 
steamed one hour, passed through tartar emetic, then washed and 
soaped, when the reserve white above comes away, bnnging along 
with it the colour printed upon it and leaving a white pattern on a 
pnnted ground 

{e) Reserves under Vat Indigo Blue — This was formerly a very 
important style, but at present is only used in special cases Resist 
or reserve effects are obtained by printing the white cloth with 
oxidizing agents, &c , and subsequently dyeing it in the indigo vat 
In addition to oxidizing agents the reserve pastes contain lead 
sulphate, banum sulphate resins, fats and thickenings m various 
proportions The following is a good white reserve — 

1 5 lb flour 
6 gals water 

Boil cool a little, and add — 

18 lb copper sulphate powdered 
2\ lb copper nitrate, 90® Tw 
^ I "^pint alizarine oil 

Yellow gals British gum paste 

33 lb lead sulphate 66 per cent paste 
18 lb zinc sulphate 
22 lb lead nitrate 

Print the white and yellow dry dye m the indigo vat — sour slightly 
m sulphunc acid wash and pass into a hot solution of bichromate 
of soda, which develops the lead yellow Reserve whites also 
contain lead salts when used for white alone, but obviously the 
white given is liest suited to white and yellow reserves as its 
soluble copper salts wash out before the “ chroming ” stage is 
reached 

(/) Reserves under Sulphur Colours — These are obtained with 
zinc chloride They are not much used, but are capable of yielding 
fine effects 

(g) Reserves under A niline Black — Reserves under aniline black 
are produced with caustic alkalis, alkahne carbonates, silicates 
and sulphites, sulphocyamdes, oxide of zinc and the acetates of 
magnesia, zinc and soda The white and coloured resists may be 
pnnted upon either the undeveloped black or upon the cloth before 
the black is applied 

In the former case the cloth is slop-padded through a mangle- 
box with the following black — 

tb aniline hydrochlonde 
lb sodium chlorate 
4* lb potassium ferrocyamde 
10 gals water 

It IS then very carefully dned m hot air so that it becomes no 
darker than a pale yellow , if it is green before pnnting, the white 
IS sure to be bad 

The dned padded cloth is then pnnted with the “ resist ” colours, 
dned and steamed 3 to 4 minutes m a rapid ager chromed through 
warm bichromate of potash and finallv washed and soaped During 
the steaming the black is developed all over the cloth except where 
the colours are pnnted Here its development is prevented by the 
alkali or the reducing agent whichever may be present in the colour, 
and instead of a plain black dyed piece a coloured design on a black 
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ground is produced Ihe following formulae may be employed for 
white and coloured resists — 

White 8 lb starch 

8 lb British gum 
30 Ib potassium sulphite 90® Tw 
3 gals water 
1 5 lb soda acetate 
10 lb bisulphite of soda 66® Tw 
I lb ultramarine blue 


It consists of an iron box AAA through which the goods (indi- 
cated by the dotted line) pass m the direction of the arrows They 
enter at B, and traverse the whole chamber over a senes of tw 
and bottom rollers C C C, finally emermg at the same point B 
whence they are drawn forward by mechamcal means and plaited 
down on a waggon placed convemently near Steam enters the 
chamber \ A A by the steam pipe D at the bottom, and escapes 
through the same slot (B) that the cloth enters and leaves by 
An engine or electnc motor dnves the geanng, and the whole process 
is continuous 


Boil together 



Red 

Pink 

Blue 

Khodamine 6 G ( 1 00 per cent ) 
Auramine O 

Acndme yell G 

Thionme blue 0 

New solid green 2 B 

Methyl violet B \ 

2t lb 
i . 

I lb 

2 tb 

\\ atcr 

gals 

gals 

i| gals 

Iragacanth mucilage 

Glycenn 

I •• 

I 

I 

1 

\lburaen 40 jier cent solution , 

1 i Kal 

1 gal 

Resist paste 

6 

6 



Print on the padded cloth age chrome and wash Ihe resist 
paste IS as under — 

Resist Paste ro lb zinc oxide 

1 ’ gals magnesium acetate, 40® Tw 
2\ ,, tragacanth mucilage (dragon) 

I „ starch paste 

Tor reducing the colours take 6 parts resist paste 
4 starch paste 

4 , white resist 

Very good results can be obtained by the alternative method 
t c printing the resists on white cloth and appl3nng the black 
afterwards The basic colours are chiefly used though chrome 
yellow and ultramarine are also employed for some styles The 
following formulae will serve as types of the composition of white 
and colours — 


Ycliou 


2 lb 


ih gali> 




Gictn 


2^ lb 

I lb 


gals 




Violet 


2rb 

H gab> 

1 

i . 

I 

u 


This ager affords quite a sufficient steaming for anihne blacks 
pnnted indigo chlorate discharges, 
and for some mordants but ahaanne 
reds and pinks mordant dyes gener- 
ally, and basic colours require much 
more than the 2 to 3 minutes* exposure 
to steam which is all that can be 
given in the ordinary Mathcr-Platt 
ager, although they are frequently 
passed through it to chminate the 
greater part of the volatile acids 
they contain Paranitrinilinc red 
discharged with hydrosulphite also 
requires a modification of the ager 
for its success — for the steam must 
be very hot and very dry if any of 
the azo-colours are to be effectivelv 
discharged by the hydrosulphite method 

A longer exposure to the action of steam is obtained by means 
of the cottage steamer and the continuous steamer, in both of which 
goods may he steamed for any length of time The cottage steamer 
consists (!) of a cylindrical iron l^x or chamber fitted vnth a false 
bottom on which rails are laid and under which he the pipes for 
the admission of steam and for the drawing off of the condenseil 
water , and (2) of a carnage or iron framework mounted on wheels 
and furnished with a senes of removable rods capable of being 
revolved by means of spur-wheel gearmg Convenient lengths cw 
the cloth to be steamed together with a “ back grey ” (a piece of 
unbleached calico) are then wound in the open width into a sort 
of broad hank on a folding frame As each hank, so to speak is 
completed it is removed from the winding frame and hung over 
one of the rods, which is then placed in position on the carnage. 


White 20 lb precipitated chalk 

^ lb potassium sulphitt go® Tw 
> lb icetatc of soda 
I lb ultramarine blue for sightening 

I gal water 1 

6 „ starch paste j 

The whole ground together in a mill 1 

Colour f2 lb basic dye stuff 

I gal water 1 

'2] ,, starch paste 

'17 lb zinc oxide 
I gal water 

^ , glycerin ( 

J „ turpentine 

} bisulphite of soda 1 

^ 3 starch pasb , 

Pnnt on white cloth allovs to he a day or two, then slop pad 
in the PTud’homme black already given, dry, age, chrome and 
soap 

Pigment colours may be aindied on black padded cloth as 
follows — 



\ illow 40 lb chrome yellow, tic &c 
2) gals 40 per cent albumen 
2 \ , tragacanth water, 6 oz per gal 

6 lb soda ash 

I gal citrate of soda 40° T\\ 

Other methods varying in tletail have been used from time to 
time but the above two are at the present time generally employed 
— especiallv the formtr by which many fine patterns have been 
produced in all sorts of delicate and artistic shades 

The Treatment of Cloth after Printing 

After printing, the vanous classes of goods undergo many different 
tieatments according to the character of the colours printed 
These treatments include steaming, han^g in the ageing chamber 
passing through tartar emetic, the chs^ bath, washing, soaping, 
“ chemicking or cleanng and finishing 

(1) The operation of steaming is necessary for all styles except 
those with the insoluble azo-colours vat dyes discharged^, and some 
colours that are precipitated on the fibre The short steaming 
necessary for most disiffiarges indigo blue prints, and aniline black 
IS effected in the Mather and Platt ager, of which a sketch is here 
given (fig 2) showing its principle 


When the latter is fully loaded m this way it is run into the 
“ cottage,” the doors arc closed and steam turned m. The 
steaming is continued for vanous periods of time — from ^ hour 
to 2 hours — according to the style of work m hand, and either 
with or without pressure, as may be required The carnage is then 
withdrawn and the goods unwound in readiness for subsequent 
operations 

The object of enveloping the pnnted goods m a ” back grey ” 
IS to prevent the colour from marking off from the face of one fold 
on to the back of the next and also to minimize the nsk of damage 
from drops of condensed w ater This latter defect is further guarded 
against by heating up for an hour or so every morning before any 
goods are intro<luced 

In works where the modem continuous steaming apparatus 
IS installed the cottage steamer is reserved for the treatment of 
dyed ahzanne reds and for goods, such as heavy pnnted v^vets, 
which are difficult to manipuUte in the contmuous steamer 

The ronhnuous steamer was onginally invented by Cordillot. but 
its present efficient form is due to Messrs Mather and Platt, who 
have continually improved it, so that now it bears but little resem- 
blance to CordiUors original machme Its construction is too 
complex to be adequately desenbed without the aid of detaded 
sketches Generally speaking it may bo said to consist of a long 
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high, narrow chamber of bncU, through which the cloth passes 
continuously in the form of long loops suspended from rods resting 
upon, and earned forward by travelling chains situated at the 
top, and close to the sides, of the chamber Steam is admitted 
to this chamber through a series of pipes at the bottom, and the 
cloth enters and emerges through slots at the top of its opposite 
ends On entering, the cloth falls over one of the slowly travelhng 
rods and continues to run downwards until a sufficient length to 
form the loop has run m By this time the first rod has moved 
forward uid a second taken its place, with the result that the cloth 
now falls over the second rod and commences to form the second 
loop. At this pomt — the commencement of a second looj) — the 
second roil comes m contact with a brass bar carried by arms 
pivotted above The object of this bar which clips the continuously 
entenng cloth firmly between itself and the rod until the second 
loop IS complete, is twofold namely (i) to prevent too much cloth 
being fed mto the first loop and (2) to prevent the weight of the 
first loop from pulling the cloth ovtr the second ro<l during the 
formation of the second loop By the time this latttr is complete 
the second rod has moved sulficienlly far forwara to escape contact 
with the pivotted brass bar, which thereupon siMngs back and 
takes up a similar position on the tlurd rod In this w<iy each 
rod IS supplied with cloth which it carries forward continuously 
until the other end of the steamer is rc iched where both cloth 
and rods emerge — the former through the top of the chamber and 
the latter through a slotted opening at the top ot the entl i\all 
Through a similar slot, at the beginning end of the steamer the 
rods are fed m automatically as long as any cloth remains to be 
steamed 

The usual time occupied m passing the goods through a steamer ” 
of this description is one hour but it may be shortened or prolonged 
at will and, if desirable, tlie goods may be allowed to remain in 
it for any length of time 

The room used for ageing is lofty and is furnished near the top 
with suspending rods of wood, and at the bottom with a senes of 
steam inlet pipes through which thin streams of free steam may 
be introduced into the chamber as required Its temperature is 
generally kept about 36“ C on the dry bulb thermometer and 
32®- 33® on the wet bulb thermometer 

Dungtng ” IS earned out in a senea of becks provided with rollers 
at the top and bottom and heated bv steam pipes It may also 
be performed in becks through which the cloth passes m ropi' form 

Many attempts have bttn made from time to time to replace 
cow-dung b> sckIiuiu silicate phosphate arscnite and carbonate of 
ammonia, but none of them yield results quite so good as cow 
dung 

The tartar emetic treatment is only used for the fixation of tannin 
mordants an<I of basic aniline colours pnnted with tannic acid 
It IS performed by passing the cloth in the open width over and 
under a senes of wooden rollers arranged m a water-tight box — 
a beck — contaimng the following solution — 

2 tb tartar emetic 

2 lb chalk 

16 gals water at 6o®-7o® C 

The chalk is added simply to neutralize the acid salt produced 
in the bath — a salt which exerts a solvent action on the basic 
colour tannin lakes and utterly spoils any ultramarine blues that 
may have been pnnted in combination with them 

Chroming is only applied to a few styles such as aniline black 
catechu brown, and colours containing salts of lead which have 
to be converted mto chrome yellow “ Chroming ” is earned out 
m a beck similar to that used for tartar emetic The cloth nins 
continuously through a 3 to 4 per cent solution of bichromate of 
potash at 60® C , the excess is squeezed out in a mangle and 
the cloth then passes directly into a washing machine to clear it 
completely of the chrome When ahzanne reds and other colours 
susceptible to chrome are present, the chrommg must be either 
omitted altogether or the operation conducted cold with a very 
weak solution 

Washing is a very important process and upon its proper per- 
formance depends a good deal of the final success 01 the work 
It may be earned out m several different ways according to the 
different styles of work to be treated Alizanne reds and pmk 
both pnnted and dyed, dyed chocolates, purples &c amhne black 
indigo blue &c &c all very fast colours are usually washed and 
soaped m the rope form in machmes like that desenbed for madder- 
dyeing Other colours, especially piments, must be washed, in 
the open width through a senes of wash-boxes furnished with 
rollers over which the cloth passes In these boxes the water 
usually enters where the cloth leaves thus ensunng that the cleanest 
cloth gets the cleanest water Some of the boxes are occasionally 
fitted with heaters and others again with ** spirt pipes " through 
which the water is forced at a high pressure for the purpose of 
cansmg it to pass straight through the cloth Other types of 
machine are alk) used, w details of which some techmcal work 
must be consulted 

Soaping is also an important factor m the production of the 
best work It clears the white parts of the goods, brightens the 
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colours and generally improves the whole appearance of the clot! 
The strength and temperature of the soap solution, the duratio 
of the soaping and the type of machine used are all vaned accordin 
to the fastness of the colours to be soaped As in washing th 
alizarine dyed colours, alizarine “ steam reds and pinks, anihn 
black and the icc-colours, will not only withstand a fcng hot an 
strong soaping but are greatly brightened and enhanced m beaut 
thereby On the other hand, direct dyeing colours basic colour* 
pigments and a few others require only a moderate soaping aiv 
that in the open width Colours which will stand a drastic soapin 
are usually soaped m spiral becks, m the rope state, and pass w’oi 
one to another of these becks going through as many as half 
dozen times before being washed on in water Goods requirin 
to be soaped in the open width are treated in a special soapm 
machine known as the “ open soaper ” In principle this is simpl 
a range of watertight boxes each fitted with rollers at the top an< 
bottom The first two or three boxes contain hot soap solutioi 
and the rest hot or cold water or a series of “ spirt pipes ” to bette 
wash out the soap Very frequently open soajxirs are supplic( 
with “ tartar emetic ” and “ chrommg ” boxes so that the good 
can go through two or more processes directly and without an^ 
intermediate handling 

Chemiching ” — In this process all traces of colour otill remamini 
after soaping are removed from the white parts of the pnntec 
cloth, by a weak solution of bk idling powder Two methods ar 
used in applying the “ chemick ” or bleaching powder solution 
to the cloth In the first the cloth is pissed lx tween a pair o 
squeezing bowls the lower of which is of wooil, and revolves parth 
immcised in a solution of bleaching powder or “ chemick ” vary 
ing 111 strength from J® Tw to I® Iw This lower bowl came 
the chcmick to the cloth the excess is then squeezeil by passini 
between the two, and the cloth goes forward over a set of steam 
heated drying cylinders during its passage over which the bleachiiij 
properties of the chemick effectually remove the last traces o 
colour on the white parts of the cloth and leave it perfectly clcai 
and bright 

The second method of “ chemickmg ” is employed when th< 
cloth IS too deeply stained to be successfully “ cleared " by lh< 
first All madder-dyed goods and goods pnnted in strong heavj 
dark-coloured patterns are liable to attract to their white parts 
a considerable amount of colour during tht dyeing, washing ani 
soaping operations They therefore require a stronger “ chemick 
mg " to clear them ind this the second method supplies Th( 
goods are passed successively through (i) a trough contaminj 
‘chemick” at about f® Iw , (2) a pair of squeezing rollers 

(^) a small steam chest fitted with half a dozen guide rollers tq 
and bottom, and a steam admission pipe (4) a senes of spir 
pipes” to wash out the bulk of the lime salts, and (q) througl 
a washing-box and squeezing rollers, whence they go directly to c 
drying machine 

In both methods the strength of the ” chcmick ” depends upor 
the power of the lesistanec to its iction of the colours printed 
and great care must therefore be taken to keep it weik enough 

Occasionally a little ultramarine blue is added to the chenueJ 
for the purpose of correcting the yellowish tinge usually possesser 
by bleached cotton 

From the fact that two or more styles can be combined m on( 
pattern it is obviously impossible to formulate any general rul 
lor the practical application of any of the foregoing after treatments 

For example m andine black resists the black ground will st int 
any amount of soaping but the basic colours which constitute th( 
pattern are only moderately fast to soaping and consequently 
this process must be so regulated as to yield the best possibli 
results The same may be said of alizanne reds and pinks pnntec 
in combination with basic or pigment colours and of paranitranilm( 
red and other ice-colours associated with basic colours 

Finishing — In this process the cloth undergoes various opera 
tions of softening, stiffening, embossing and polishing or smoothing 
according to the requirements of the customer The following 
substances are chiefly employed for the above purposes — 

Softening Agents — Turkey red oil tallow par'ilfin, steanne, wa'' 
and certain soaps 

Sheening Agents — Starch of all sorts, dextrine gum tragacanth 
vegetable gelatine or Blandola, glue size, various preparations o 
soluble starch lichens, &c &c , all of which are applied on specia 
finishing mangles and either to one or both sides of the cloth 

Hvgroscopic substances, such as zinc chloride glycerin anc 
glucose are added to the stiffening pastes for the purpose of softening 
the feel of the cloth without detracting from its ” body ” 

The smoothing, polishing and embossmg of the fabnc arc al 
performed on vanous types of calenders Smoothing and polishing 
calenders have highly polished steel ” bowls ” which may be heatcc 
by steam or gas, embossing calenders have an engraved steel o^ 
brass bowl working against one of compressed paper or one ir 
which depressions are engraved to exactly correspond with th< 
projections on its fellow The cloth is run between these vanou 
Kinds of bowls according to the effect desired In the finishmf 
process all creases are smoothed out of the cloth, and it is stretchec 
to its proper width land its weft straightened if awry) on specia 
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** stenteriiig ” machines On these machines the damped cloth is 
carried forward, over steam-heated drying plates, by two travelling 
endless chains, each link of which is constructed to clip the selvedge 
of the cloth Ihe distance apart of these chains can be regulated 
to suit various widths of cloth and in travelling forward they 
diverge so that as the cloth advances it gradually becomes stretched 
out to the required width and is dried at the same time to prevent 
It contracting when it is released from the pull of the chains as 
it leaves the machine 

Finally the goods are cut into certain lengths, wound round flat 
boards, tied up, ticketed and packed 

Wool-Prinitng 

The printing of wool differs little from the pnntmg of cotton m 
general Most of the colours employed m the one industry are 
used in the other, and the operations of steaming, washing and 
soaping are almost identical 

Unlike cotton however wool requires to be specially prepared 
after bleaching if the full tmctorial value of the colours is to be 
obtained 

Two quite dillerent methods of preparation are resorted to, 
namely (i) the chlorination of the wool , and (2) the precipitation 
of stannic acid on the libre In the first method the woollen fabric 
is first passed through a solution of bleaching powder then well 
squeezed and passed, without washing into dilute sulphuric or 
hydrochloric acid, squeezed again and well washed m water, after 
wluch it IS dried Great care and experience are demanded in this 
operation to prevent the wool from becoming hard and yellow 

In the second method the cloth is padded in stannate of soda 
well squeezed passed into dilute sulphuric acid well washed and 
dried I* or certain styles of work it is necessary to combine both 
preparations 

Although «ilizdrine mordant colours and dyewood extracts can 
be used on wool the vast majority of patterns printed on wool 
are executed by means of acid dye-stufls and basic colours, for both 
of which this fibre possesses a natural affinity In most cases 
therefore these colours are simply dissolved m a little acetic and 
citric acids thickened with gum and printed without any further 
addition The addition of tannic acid, however, can be made to, 
and considerably increases the fastness of the basic dyes Mordant 
colours like logwood black are apphed in the usual way 

The pnntmg of wool is earned out exactly as for cotton, but, 
if the best results arc to be obtained the engraving of the rollers 
must be deep, the blanket on the machine as soft as possible and 
the drying of the printed cloth very gentle After printing the 
goods are steamed in moist steam or wrapped between moistened 
“ greys ” and steamed in a “ cottage ” steamer If too httle 
moisture is given, the colours lack both strength and brilliancy , 
if too much thty run The correct degree of dampness can only 
be determined by experience of the work, combined with a special 
knowledge of the particular apparatus employed 

After steaming, the printed goods are washed in plenty of water 
then dried up and finished with a httle glycerin or some waxy 
preparation 

Discharges may be verv easily obtained on wool dyed m acid 
dye-stufls by nif ans of stannous chloride and basic colours for the 
coloured eflect, and hydrosulphite for the white 

Silk-Priniing 

Silk printing calls foi no special mention The colours and 
methods employed are the same as for wool, except that m the 
case of silk no preparation of the material is required before pnnt- 
ing and the ordinary dry “ steaming ” is preferable to damp 
“ steaming ” 

Both acid and basic dyes play an important rule in silk-pnnting 
-which for the most pirt is confined to the production 01 articles 
for wearing apparel — dress goods, handkerchiefs, scarves, &c &c 
— articles lor winch bright colours are in demand Alizarine and 
other mordant colours are mainly used or ought to be, for any 
goods that have to resist repeated washings and p’^olonged exposure 
to light In this Cd^e tlie silk frequently requires to l>c prepared 
in alizarine oil, after which it is treated in all respects like cotton 
— steamed, washed and soaped — the colours used being the same 

Silk 18 esjMjcially adapted to discharge and reserve eflects Most 
of the acid dyes can be discharged in the same way as when they 
are dyed on wool , and reserved effects are produced by pnntmg 
mechanical resists such as waxes and fats on the cloth and then 
dyeing it up m cold dye-hquor The great affinity of the silk fibre 
for basic and acid dye-s+uffs enables it to extract colouring matter 
from cold solutions, and permanently combine with it to form an 
insoluble lake After dyeing the reserve pnnts are washed, first 
in cold water to get rid of any colour not fixed on the fibre, and 
-then in hot water or benzene, &c to dissolve out the resisting 
bodies ^ 

As a rule after steaming silk goods are only washed m hot 
water, but, of course, those printed entirely in mordant dyes wiU 
stand soapmg and indeed require it to brighten the colours and 
soften the material (F K ) 
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Pnntmg patterns on textiles whether of flax, cotton or silk, 
by means of mcised wooden blocks, is so closely related in its 
ornamental effects to other different methods of similar inten- 
tion, such as by painting and by processes of dyeing and 
weaving, that it is almost impossible to determme from the pic- 
turesque indications afforded by ancient records and writings, 
of pre-Chnstian, classical or even medieval times, how far, if at 
all, allusion is being made in them to this particular process 
Hence its onginal invention must probably remain a matter of 
mference only As a process, the employment of which has 
been immensely developed and modified m Europe dunng the 
last hundred years by machinery and the adoption of stereotypes 
and engraved metal plates, it is doubtless traceable to a 
primeval use of blocks of stone, wood, &c , so cut or carved as 
to make impressions on surfaces of any matenal , and where the 
existence of these can be traced m ancient civilizations, e g oi 
the Chinese, Egyptians and Assyrians, there is a probability 
that pnntmg ornament upon textiles may have been practised 
at a very early period ^ Nevertheless, highly skilled as the 
Chinese are, and for ages have been, m ornamental weaving and 
other branches of textile art, there seem to be no direct evidences 
of their having resorted so extensively to pnntmg for the 
decoration of textiles as peoples in the East Indies, those, for 
instance, of the Punjab and Bombay, from whose posterity 16th- 
century European and especially Dutch merchants bought 
goods for Occidental trade in ‘‘ Indiennes ” or pnnted and 
painted calicoes 

Whilst the earlier history of stamping patterns by hand on 
to textiles m the East has still to be written, a serious attempt 
has recently been made to account for the existence of this 
decorative process in Europe dunng several centunes prior to 
the introduction of the “ Indiennes ** above mentioned As m 
the case of weavmg and embroidenes, specimens of printed 
stuffs have of recent years been obtained from disused cemeteries 
in Upper Egypt (Akhmlm and elsewhere) and tell us of Egypto- 
Roman use of such things Some few of them are now lodged 
in European museums For indications that earlier Egyqitians, 
Greeks and Romans were likely to have been acquainted with 
the process, one has to rely upon less certain evidence Of 
textiles painted by Egyptians there are many actual examples 
Apart from these there are wall paintings, e g , those of Beni 
Hassan — about 2100 bc — in which are represented certain 
Asiatic people wearing costumes irregularly patterned with 
spots, stripes and zig-zags, which may have been more readily 
stamped than embroidered or woven A rather more com- 
plicated and orderly pattern well suited to stamping occurs in 
a painting about 1320 b c , of Hathor and King Meneptha 1 
Herodotus, referring to the garments of inhabitants of the 

Caucasus, says that representations of various animals were 
dyed into them so as to be irremovable by washmg Pliny 
describes ** a very remarkable process employed m Egypt for 
the colouring of tissues After pressing the material, which is 
white at first, they saturate it, not with colours, but with 
mordants that are calculated to absorb colour He does not 
explain how this saturation is done But as it is clearly for 
the purpose of obtaining a decorative effect, stampmg or brush- 
ing the mordants into the matenal may be mferrS When this 
was finished the cloth was ** plunged into a cauldron of boiling 
dye ” and “ removed the next moment fully coloured ** It 
is a singular fact, too, that although the dye m the pan is of one 
uniform colour, the matenal when taken out of it is of vanous 
colours according to the nature of the mordants that have been 
respectively applied to it Egypto-Roman bits of pnnted 
stuffs from Akhmlm exhibit the use, some three hundred years 
later than the time of Plmy, 0! boldly cut blocks for stampmg 
figure-subjects and patterns on to textiles Almost concurrent 

* When Cortez conquered Mexico he sent to Chailes V cotton 

f arments with black red, yellow, green and blue figures The 
lorth American Indians ha\e a mode of applying patterns in 
different colours to cloth , sec Parnell’s Dyetng and Caheo J^nitng, 
P X*) 
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With their discovery was that of a fragment of printed cotton 
at Arles m the grave of St Caesarius, who was bishop there about 
AD 542 Equal m archaeological value are similar fragments 
found in an ancient tomb at Quedlmburg These, however, 
are of comparatively sunple patterns Other later specimens 
establish the fact that more important pattem-pnntmg on 
textiles had become a developed mdustry in parts of Europe 
towards the end of the 12 th and the beginning of the 13th 
century 

Accordmg to Forrer {Dte Kunst des ZeugdruckSy 1898) 
medieval Rhenish monasteries were the cradles of the artistic 
craft of ornamental stamp or block cutting In rare monastic 
MSS earlier m date than the 13th century, initial letters 
(especially those that recurred fre<^entl>) were sometimes 
stamped from hand-cut blocks , and German deeds of the 14th 
century bear names of block cutters and textile stampers as 
those of witnesses Between the nth and 14th centuries there 
was apparently in Germany no such weaving of rich orna- 
mental stuffs as that carried on in Spain and Italy, but her 
competitive and commercial mstincts led her to adapt her art 
of stampmg to the decoration of coarse textiles, and thus to 
produce rather rough imitations of patterns woven in the 
Saracenic, Byzantine and Italian silks and brocades Amongst 
the more anaent relics of Rhenish printed textiles are some of 
thm silken stuff, impressed with rude and simplified versions 
of such patterns m gold and silver foil Of these, and of a 
considerable number of later vanously dyed stout Imens with 
patterns printed in dark tones or in black, specimens have been 
collected from reliquaries, tombs and old churches From these 
several bits of evidence Dr Forrer propounds an opinion that 
the printing of patterns on textiles as carried on in several 
Rhenish towns preceded that of printing on paper He pro- 
ceeds to show that from after the 14th century increasing 
luxury and prosperity promoted a freer use of woven and em- 
broidered stuffs, in consequence of which textile-printing fell 
into neglect, and it was not until three centuries later that 
It revived, very largely under the influence of trade import 
mg into Europe quantities of Indian prmted and painted 
ciilicoes 

Augsburg, famous in the 17th century for its printing on 
linens, &c , supplied Alsace and Switzerland with many crafts- 
men m this process After the revocation of the edict of Nantes, 
French refugees took part in starting manufactories of both 
painted and prmted cloths in Holland, England and Switzer- 
land , some few of the refugees were allowed back into France 
to do the same m Normandy manufactones were also set up 
m Pans, Marseilles, Nantes and Angers , but there was still 
greater activity at Geneva, Ncuchatel, Zurich, St Gall and Basel 
The first textile-printing works in Great Britam are said to 
have been begun towards the end of the 17th century by a 
Frenchman on the banks of the Thames near Richmond, and 
soon afterwards a more considerable factory was established 
at Bromley Hall in Essex , many others were opened m Surrey 
early m the i8th century At Mulhouse the enterprise of 
Koechlin, Schmatzer and Dollfus m 1746, as well as that of 
Oberkampf at Jouy, led to a still wider spread of the mdustry 
in Alsace In almost every place m Europe where it was 
taken up and followed, it was met by local and nation^ 
rohibitions or trade protective regulations and acts, which, 
owever, were gradually overcome 

Towards the end of the i8th century a revolution m the 
British manufacture of prmted textiles was brought about 
through the invention of cylinder or roller prmtmg from metal 
plates This is usually credited to Oberkampf of Jouy, but it 
seems to have also occurred to a Scotsman named Bell, and was 
successfully ^plied in a large way about 1785 at Monsey near 
Preston From this and the calico-pnnting works at Manchester 
m 1763, and in Scotland m 1768, the present huge proportions 
of the mdustry m the United Kingdom have grown 

Illustrations accompanying this bnef account merely indicate 
^^few types of patterns used m vanous European countries up 
fo the begmmng of the 19th century Typical specimens of 
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East Indian painted and pnntcd calicoes for coverlets and other 
draperies are shown m the Indian division of the Victoria and 
Albert Museum These are sut genenSf and therefore differ 
from the bulk of Western prints on chmtz, cretonne, &c , which 
together with a less quantity of prmtmg on satin, silk, velvet, 
erSpe and the like are principally from adaptations of weaving 
patterns An interestmg series of over 2500 patterns, chiefly 
of this character, was made by M Corunand between 1846 and 
i860, and IS preserved in the National Art Library at South 
Kensington For many years of the latter part of the 19th 
century, William Morns designed and produced attractively 
ingenious floral and bird patterns, admirable m contrasts of 
bright colours, frequently basing his arrangement of crisply 
defined forms m them upon that of Persian surface ornament 
His style, which on its appearance struck a distmctive note, 
has very considerably affected numbers of British and foreign 
designers of prmted patterns whether for textiles or wall 
papers 

The portion of linen hanging or valance given in fig i (Plate I ) 
comes from an ancient cemetery at Akhmtm in Upper Egypt 
The linen dyed blue bears ornamentation with figures undyed or 
“ reserved," through the previous application to it by means of 
an engraved block, of some such saturating fluid as that mentioned 
by Pliny The design and cutting of the block were no doubt 
the work of Coptic artificers the style of the composition being 
Egypto-Roman of the 5th century ad On the child's tunic dyed 
blue (fig 2) the simple trellis and blossom pattern is similarly 
produced by the “ reserve ’ process, and the specimen is of the 
same provenance as that of fig 1 It is perhaps rather earlier 
in date t e 4th century a d Fig is from a fragment of red silk 
printed m red, green and black from wood-blocks, thus illustrating 
another method of applying colours to textiles It is probably of 
Rhenish work m the 12th or 13th century and came from the 
Eifel district The ornament however is a survival of a scheme 
of pattern which was m use m Perso-Roman weavings as early as 
the 7th century a d Fig 4 shows a piece of red silk punted with 
a Rhenish adaptation ot a 13th-century North Italian weaving 
pattern possessing earlier Byzantine features The design m fig 5 
is another Kliemsh version of a richer style of 14th-century North 
Italian weaving An advance in refinement of block-cutting is 
seen m fig 6 a Rhenish adaptation of a 14th-century North Italian 
pattern often employed m brocade weaving of that period' Ihc 
pattern in fig 7 (Plate II ) is typical of a style introduced during 
the 1 5th century in sumptuous damask satms and velvets woven 
at Florence Genoa and Venice Very different is the style exem- 
plified in fig 8, taken from a Dutch 17th-century “ Indienne," 
tht trade name for such prints Ihe repeated wide and narrow 
stripes recall a scheme of design which the Siculo-Saracens of the 
nth century employed for brocades , the intertwining floral orna- 
ment close ly resembles such as occurs m 16th-century Indian 
painted and printed cottons Fig 9 is a 19th-century Italian 
reproduction of the Pcrsianesque spreading tree device often used 
in Indian palimpores from the i6th century onwards to the present 
(liy Ihese however were either painted or printed from wood 
blocks wliereas for this Italian copy engraved metal plates wen 
used after the manner of the process which was started as already 
mentioned, by Oberkampf and Bell m the 18th century TIk 
remaining figures 10 11 and 12 are from stuffs metal-pnnted 
with subjects of a pictonal character which had a vogue for some 
time In fig 10 — a French pnnt — are family gioups shepherds 
ind shepherdesses with their flocks , children at play buildings 
rocks trees dc , the decorative effect of which, for the purposes 
of curtains and furniture covers, resulted mainly from the ordered 
repetition of these somewhat unrelated details A landscape with 
a Chinese pagoda was repeated in lengths of the English cotton 
pnnt, a mece of which was cut to fit thi back of a chair as m 
fig u Fig 12 IS from a linen panel printed in colours with a 
stipple engraving to be used as a small fire screen The style 
reflects the pseudo-classical taste of the end of the i8th century 
m England Beneath the group of figures in the original is an 
inscription, "London, engraved and published August i 1799 by 
M — Bost No 207 Piccadilly " This sort of printing has practically 
disappeared it was unsuitable for manufacture on a large scale 

Authoritifs — J Persoz, L ’ Impression des Ttssus (Pans, 1846 
see vol I Preface) , E A Parnell Dyeing and Calico Printing 
(London, 1849) W Crookes FRS, Dyeing and Calico Printing 
(London, 1864, see Introduction) : Di R Forrer, Dte Kunst des 
Zeugdruchs (Strassburg 189^) (A S C ) 

TEXTUAL CRITICISM, a general term given to the skilled 
and methodical application of human judgment to the settle- 
ment of texts By a “ text is to be understood a document 
wntten ui a language known, more or less, to the inquirer, and 
assumed to have a meaning which has been or can be ascertained 
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The aim of the “ textual critic ” may then be defined as the 
restoration of the text, as far as possible, to its ongmal form, 
if by “ ongmal form ” we understand the form intended by 
Its author 

Texts may be either atUo^aphs or they may be transmitted 
texts , the latter, again, being tmtnedtate copies of autographs 
or co'^es of copies m any degree 

Autographs (which may be taken to mclude whatever, 
though not actually m the wnting of its author, has been revised 
and attested by him) are not exempt from the operations of 
textual criticism Editors of journals remove the slips of the 
pens of their contnbutors , editors of books, nowadays usually 
m footnotes, the similar lapses of their authors With this 
branch of textual criticism, however, modem scholarship is not 
largely concerned Not so with immediate copies Textual 
criticism is called upon to repair the mischief done to inscriptions 
(texts inscribed upon stones) by weathenng, maltreatment or 
the errors of the stone-cutter Any great collection, such as the 
Corpus of Latin inscriptions or the similar Corpus of Greek, will 
show at once its activity and ability in this direction 

The chief held of textual criticism is elsewhere The texts 
of the older authors which have come down to us were written 
for the most part not on stone but on papyrus, parchment or 
other perishable material Of these several copies had to be 
made, both by way of prevention against the wear and tear of 
use and as a means of satisfying the desire of other persons 
than the original possessor to be acquainted with their contents 
Had the copies made of ancient writings been mechanical 
reproductions of the originals, such as the photographic fac- 
similes of modem times, there would have been little here for 
textual criticism to do The ancient texts have not come to 
us m this way, but through copies made by the human hand 
directed more or less by the human intelligence Now a copy 
made thus can in no circumstances be a quite exact rendering 
of that from which it »s copied or its exemplar A copy, qua 
copy, fan never be the equal of the exemplar, and it may be 
much Its inferior Ihis deterioration increases with the number 
of successive copyings Let us suppose that from a text which 
we will call A a copy has been made which we will call B, and 
from this again a copy which we will call C If the copyist of 
B goes wrong once and the copyist of C twice m a hundred 
times, then, assuming that there is no coincidence or cancelling 
of errors, the relative correctness of the three texts A, B, C will 
be 100 (absolute correctness), 99 and 97 02 If C had made 
his copy direct from A, his percentage would have been 98 
The importance of this must be borne in mind when we are 
dealing with transmitted texts j which have passed through manv 
stages of copying 

In the Epidtcus of Plautus, i i 10, the right reading habtlior, 

more portly,” has been preserved to us by Donatus, an ancient 
commentator on Terence (Eunuchus, 2211) It was corrupted 
to ahiltor by omission of the h and confusion of t and /, and this 
corruption, which is attested by the oldest extant copy, the 
Ambrosian palimpsest, was still further corrupted m the other 
copies to qgiltor 

The first step towards the restoration of a text is the examma- 
tion of the evidence upon which it is or is to be based This 
begins with the investigation of its traditional or transmitted 
form For this we have usually to rely upon manuscripts 
(MSS) By manuscripts {qv) we understand copies of the 
text made before the art of pnnting came into general use 
These may be either extant or non^extant The evidence of 
extant manuscripts must be ascertained by collation To 
collate a manuscript is to observe and record everything in it 
which may be of use towards determining what stood in the 
source or the sources from which it is denved A manuscript 
is not usually a clean or single piece of wnting , it is commonly 
found to contain alterations by erasure, addition or substitu- 
tion Such alterations may be due to the writer or wnters of 
the MS , called the senbe or scribes , or to some other person 
or persons (for there may be several) called correctors The 
relative importance of these corrections, it is obvious, may 
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be very different It is therefore necessary to distinguish the 
different hands which have been at work on the manuscript 
Account must also be taken of the number of lines m each 
page, the number of pages m each quire, of gaps or lacunae in 
the manuscript, and so forth The work cannot be considered 
complete till all the extant manuscripts have been collated 
or at least exammed 

When this is done we shall have the matenab for pronouncing 
a judgment upon the text as directly transmitted Perhaps 
there is only one extant MS of the text, as m the case of the 
Mimes of Herodas and the Armais and Histories of Tacitus 
Then this part of our work is done 

But often we have to take account of a number, and it may 
be a large number, of manuscripts, whose respective claims to 
attention we must determme In the first place we shall 
discard all manuscripts which are denved by copying from 
other extant manuscripts If a MS is immediately or ultimately 
denved by copying from another MS , it cannot, qua copy, 
tell us anything that we do not know already if the latter MS 
IS knov/n to us But how can we tell that a MS is so denved ? 
It must be later than the other MS , and the similarity between 
them must be such as to permit of no other explanation In 
the absence of explicit dates the relative age of MSS is often 
hard to determine, and hence the entenon of unmistakable 
rcsembUnce is one of special importance If the MSS agree 
in singular though tnvial mistakes, if they omit, apparently 
without motive, words and passages which other MSS preserve, 
we shall be safe in pronouncmg that there exists a close bond of 
connexion between them, and if one of them shows errors 
which, though strange m themselves, are quite mtelligible 
when we see what stands in the other, then we shall be justified 
in concluding that the second is that from which the first is 
derived For the proper consideration of such pomts a personal 
examination, autopsy ^ of the MSS or of facsimiles of them, is 
very often indispensable It was thought at one time that a 
MS of the Latin poet Propertius at Naples {Neap 268) might 
have independent value as an authont) for the text But its 
claims were disposed of when (amongst other facts) it was ob- 
served that at book iv 8, 3, the MS with which it most closely 
asreed (F, No 36, 49 m the Laurentian library) had a gap at 
the beginning of the line and onl> the end words ** uetus est 
tutela draconis,” with the marginal note “ non poiuit legi in 
exemplari hoc quod deficit,” and that JSieap 268 gives the line 
as follows, “ non potmt legt uetus est tutela draconis ” 

Accident apart, identity of reading implies identity of sources 
Ihe source of a transmitted reading may undoubtedly be the 
author’s autograph but if not, then it is some MS. in the line 
of transmission 

The peculiar resemblances of two MSS , though not sufficient 
to warrant the denvation of either from the other, may be 
sufficient to establish some connexion between them From 
the axiom which has just been cited it follows that this con- 
nexion can be due onl> to community of source, and we thus 
amve at the idea of families of MSS Suppose that a text is 
preserved m seven MSS , A, B, C, D, E, F, G If we find that 
of these A stands apart, showing no great similanty to any of 
the other six, while B, C, D on the one side, and E, F, G on the 
other, much resemble each other though differmg considerably 
from the rest, we may express this by saying that B, C, D form 
a “ family ” descended from a hypothetic^ common “ ancestor ” 
which we may call X, and E, F, G another ** famil> ” descended 
from a hypothetical ancestor ” which we may call Y The 
readings of X which can be deduced from considenng the agree- 
ments m B, C D will be of higher antiquity and of greater 
external authority than any of me readings in B, C, D taken 
singly And similarly for the readings of Y and those of E, F, G 
j Nor shall we stop here but we shall further compare the 
I readings of X and Y with each other and with those of A, and 
I thus deduce the readings of a still more remote ancestor which 
we may call Z Z will be the archetype of all our existing MSS , 
and we may embody our results in a pedigree of manuscripts or 
stenima codicum as follows — 
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(archetype) 


«*X” “Y” 



BCD E F G 


If we have done our work properly, the texts that we arrive at 
for X and for Y will be freer from error than the texts of the 
separate members of the families B, C and D, and E, F, G 
respectively, and that of Z freer from error than that authenti- 
cated by any existmg MS 

The procedure, however, is by no means always so simple 
I hat a text may be improved by the comparison of different 
MSS IS not a modem discovery It has long been known, and 
the knowledge has led to the production of what are known as 
conflated manuscripts or Mtsch-codtces Ihese are MSS pro- 
duced by crossmg or “ intermixture ** In the following 
stemma M and N are “ mixed ” or “ conflated ” MSS , being 
formed by the blending of readings from the “ pure ” or un- 
mixed codices A, B and D, E respectively. 

«*Z” 


<<Y>» 



BCD E F G 


M N 

Intermixture may take place to any extent, and the more of it 
there has been tiie more difficult does it become to trace the 
transmission of a text 

Whether crossing improves a given text or not depends 
ultimately on the Imowledge and the ludgment of the crosser 
and these will vary mdefinitely On the whole it is probable 
that it does, provided it is not accompanied by other attempts 
at improvement If it be, as may very well be the case, the 
text will probably suffer For but a smajl proportion of scholars^ 
corrections are really amendments, and a far smaller proportion 
of scnbes’ 

The “ genealogical ” method, as we may call it, cannot in 
strictness be applied to conflated MSS , as their mutual relations 
can rarely be with certainty disentangled But it is often 
possible to detect in such MSS a common stram, shown by 
their agreement m peculiar corruptions or m probable readings 
when these latter would have been hard to discover by con- 
jecture This is practically an application of the method to 
a portion of such manuscripts 

A special value attaches to a conflated codex when one of the 
MSS from which it has been compounded has perished and its 
readings are thus otherwise irrecoverable This is exemplified 
in the Neapohtanus of Propertius, a manuscript now at Wolfen- 
buttel 

It not unfrequently happens that good or instructive readings 
are found m manuscnpts which are m general of small trust- 
worthiness (see below), and whose relations to the general 
tradition it is not worth while to investigate These readmgs 
may be cited by the name of the MS , or if still greater brevity 
IS required as the readings of mfenor MSS (detenores), or, as 
is frequently done, by the symbol S 

N on-extant Manuscripts — Some of the most valuable of 
ancient MSS have disappeared since their discovery in modem 
times When this has happened wc have to rely upon mere 
copies, many times of mfenor quality, or upon the information 
which old scholars have given us respecting them In the 
latter case what we have are not ** collations,” for the art of 
collation was not understood till the 19th century, but sel^tions 


or ** excerpts ” of readings which we have reason to fear are 
often imperfect and erroneous Further, it must not be assumed 
that all readings which are cited as bemg “ ex uetusHs codtabus ” 
are necessarily from older or better MSS than we now possess 
or mdeed from MSS at all Scholars smee the Renaissance 
have not always been above mventing codices to obtain currency 
for their own conjectures The codices of Bosius (1535-1580) 
are just as imaginary as the “ old plays ” which appear as the 
source of so many of the quotations that head the chapters of 
the Waverley novels, and suspicion rests on Barth, Lambinus 
and others 

Some texts and portions of texts of ancient writers are now 
only known from printed books The metrical treatise of 
Terentianus is now preserved in the edttto prtneeps (1497) alone. 
All known MSS of Silius Italicus have a considerable gap in 
the 8th book, first filled up on the authority of Jac Con-^ 
stantius (1503), and not printed with the rest of the poem till 
the edition of Aldus (1523) The early printed books are 
often called by old scholars codices unpresst {typis), “ printed 
manuscripts,” a phrase which at first seems curious to us but 
becomes perfectly mtelligible when we examine these codices 
tmpressi and observe how closely they follow the codices scripti^ 

By the methodical employment of these means we shall 
arrive at a text different from any existing one It will not 
be the best one, possible or existing, nor necessarily even a 
gjod one But it will be the most ancient one accordmg to the 
direct line of transmission ^ and the purest in the sense of being 
the freest from traceable errors of copying and unauthorized 
improvements 

The textual critic has occasionally to deal with the effects 
of oral transmission A text so transmitted must m the lapse 
of tjme be profoundly though insensibly modified, its forms 
and expressions modernized, and, if widely disseminated, local 
variations introduced mto it 1 his is the case with the Homeric 
poems, che ascertainment of the original form of which is a task 
beyond the powers of criticism Even where, as in the Vedas, 
the sacred books of India, there is proof that the work has been 
transmitted without change through many centuries, the exist- 
ence of unintelligible passages and unmetnaxl verses shows that 
here t^ there is work for textual criticism to perform, though 
in the opinion of most scholars it should be confined to the res- 
toration of such forms as would be unconsciously and inevitably 
corrupted through changes of pronunciation and the like 

The invention of printing has naturally limited the province 
of textual criticism, and modified its operations The writer’s 
autograph, if it is preserved after it has been through the hands 
of the printer, has seldom more than an antiquarian value As 
a source for the text it is superseded by the printed edition, 
and if there is more than one, then by the latest printed edition, 
which has been revised m proof by the author, or, in certain 
cases, by his representative , and the task of the textual critic 
IS restricted to the detection of “ misprints,” m other words, 
of errors which the compositor (the modem analogue to the 
scribe) has made in “ setting up ” the manuscript, and which 
have escaped the notice of the proof-reader and tl^ author 
or his representative If, however, this revision has been 
neglected or incompetently performed, the number of such 
mistakes may be considerable 

Another question with which the textual critic of modem 
authors must be prepared to deal is the relative importance of 
different editions, each of which may have a prima facie claim 
to be considered authentic Thus Shakespearean (riticism 
must decide between the evidence of the first folio and the 
quartos the cntic of Shelley’s poems must consider what 
weight is to be attached to the readings in the posthumous 
edition by Mrs Shelley, and in unpublished transcripts of 
various poems Where there is great or complicated divergence 
between the editions, as in the case of Marlowe’s Faustus, the 
production of a resultant text which may be rehtd upon to 
represent the ultimate mtention of the author is well-nigh 
impossible 

For the bettering of the transmitted text we can call in aids of a 
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partial or subsidiary character which are known in general as 
testimoma Such are Anthologies or collections of extracts 
The oldest authority for an epithalamium of Catullus (62) is an 
anthology at Pans wntten in the 9th century 

Translations from one language into another may help to 
fix the readmg of the ongmal, or this again that of the trans- 
lation 

In Shelley's Prometheus Unbound, 11 5 54 Child of Light I 

thy limbs are burning | Through the vest which seems to hide 
them " — “ limbs ” is supported against “ bps " (ed 1 ) by membre ” 
in the Italian prose version made by Shelley himself and similarly 
ml 52 “ looks " (not “ locks ”) by the rendering sguardi ’* In 
his translations of Eunpdes' Cyclops 381 “a bowl | Three cubits 
wide and four in depth as much | As would contain four amphorae ’* 
the Greek original clearly points to “ ten amphorae ” and four may 
have come from the previous line 

In direct quotahonSy either of passages or single words, and 
either with or without the author’s name, we must be sure 
that the wnter is quoting exactly 

A couplet of Propertius is wntten upon the walls of Pompeii 
in the following form “ Quisquis amator ent, Srvthtae licet 
ambulet ons, | Nemo adeo ut feriat, barbarus esse uolet ” Here 
the inanujcnpts have “ Scytktexs ” — “ deo ut noceat,'* of which deo 
IS rejected by every one m favour of the Pompeian reading, but 
Scythicts and noceat arc retained on the ground that they are in 
themselves better than the Pompeian readings, which may be 
imply due to lapse of memory In Shelley’s Julian and Maddalo, 40 
(talk) such as once, so poets tell | The devils held within the 
dales of Hell | Concerning God, freewill and destiny,” — veUes has 
been suggc'-ted to make it harmonize with the passage of Milton 
to which j < ftrence is made but the argument is not conclusive 

Parodies may prove of service in restoring the form of what 
IS parodied or this in restoring the parody So also obmous 
imitations, especially m a highly imitative literature such as 
Latin poetry The connexion of the passages must m all 
these cases be unmistakable 

In Homer, Iliad \ 4 seq Aristarchus had the common reading 
avroiii dk At6pia revx^ ( olitfpoiffl re iraat but another Homeric 

cntic of note 7 enodotus read Saira for n-atri and this is supported 
by the obvious imitation m Aeschylus, Supphees, 800, who has 
tpviai hdtrvov 

The support which a reading gams from the evidence of the 
directly transmitted text and from the auxiliary testimoma may 
be called its documntal probability To restore a text from the 
documental evidence available we must know and weigh the 
( auses which tend to vitiate this evidence m its various kinds 
\\c shall speak first of those which affect the diiect transmission 
of texts These are either external or internal 

External — A text may become illegible through damp or 
constant thumbing , portions of it may be torn away , if it is 
in book form, leaves or whole quires may be detached and 
either lost or misplaced When this has taken place on a con- 
siderable scale, the critic is helpless , but minor mjunes may 
sometimes be traced and remedied The weakest parts of a 
MS book were the outer margins , and hence the beginnmgs 
and the ends of lines, whether of verse or prose, were specially 
liable to injury It obviously makes a difference upon which 
side of a leaf, whether on the verso or the recto, a line was 
wntten Hence the determination of the paging of the arche- 
type (as was done for the archetype of Lucretius by I^chmann) 
has more than a merely antiquanan value In ancient classical 
MSS the first letters of poems in verse and of paragraphs m 
prose usually, and the initial letters of lines in verse occasionally, 
were wntten separate and by another person than the scribe 
(who was called the rubricator), and hence were apt to be 
omitted Other external circumstances may prejudicially 
affect a text The copy from which Shelley’s Julian and 
Maddalo was printed was written on very narrow paper, and 
the punctuation marks at the ends of the lines were frequently 
omitted 

Internal — ^These errors arise from the default of the senbe 
or copyist, and, in the case of pnnted books, the compositor ^ 
They are very numerous They may be roughly arranged 

* For the convenience of the general reader these errors have 
been illustrated as far as possible from English authors and especi- 
ally from the poems of Shelley (ed Hutchinson) 
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accordmg to the degree m which the volition of the copyist 
is absent or present, as mvoluntary or mechanical, semi- 
voluntary and voluntary , or again as they affect smgle signs 
(letters, figures or symbols), words, lines or even larger units 
such as sentences or paragraphs 

Simple Errors of the Eye — {a) Confusions of letters These are 
very numerous, and different in different scripts or styles of 
writing (aee Palaeography) Thus the Roman letters E and 
F are liable to be confused in capital script, but not in cursive 
capitals, m the cursive writing called Caroline 
minuscule, c, t, m the angular cursive of the 13th century and 
later Texts which have had a long history will often show by 
the letter-confusions which they exhibit toat they have passed 
through several distinct stages of copying It is to be observed 
that two different styles of wntmg are often found m the same 
manuscript, the difference being utilized for the purposes of 
distmction Ihus m Greek cursive MSS notes were often 
wntten m uncials , the use of majuscules or capitals for headings 
and for the initial letters of lines is well known (p) Omissions 
of letters (c) Shiftings of letters, sometimes by syllables 
This IS very common m half mtelligent or half mechanical 
copymg In printing we get the disarrangement of type which is 
known as “ pic ” (d) Confusions of symbols and abbreviations 

{a) Examples of confusion of capital letters from Shelley’s poems 
are Prometheus 1 553, ” Afark that outcry of despair” for 

” Hark ” , Hellas, 472, “ Hold each to the other in loud mockery ” 
for ” Told ” Of cursive letters Maren^i no, “ the Cum ocean ” 
for '* the Aun ocean ’’ , Letter to Marta Gisborne 126, sqq , 
” above 1 One chasm of Heaven smiles like the age of Love | On 
the unquiet world ” for “ eye ** (6) Translations front Goethe* s 

Faust SC i 46, ” To live more beas/tly than any beast,” for 
“ beas//ily ” , 11 165 “ eye ” for ** eync ” (in spite of the rhyme 
with 163) (c) Prometh , iv ^75, ” Neither to change, nor f/atter, 

nor repent,” for ” falter ” In Latin MSb we often find a mere 
jumble of letters {d) Confusion of words through abbreviations 
19 very common m ancient MSS where they were much employed 
At a famous place in the doxology of i Timothv 111 16 the MSS 
vary between 5s (or 6) ami Qe6s _ In uncial writing OC (5s) might 
easily be miswritten or altered to ^ (9e5s) or vice versa 

Loss of Letters, Syllables, Words or Lines, through Stmilarity of 
Writing Homoeographon — When similar letters or groups of 
letters stand next to each other, one of these is liable to be 
omitted This is the simplest case and is called haplography 

Similarity operates differently if the similar groups stand m 
different lines of the exemplar Then the copyist’s eye is apt 
to slip from the first of two similarly written groups to the 
second , and he will thus omit all that is between The term 
homoeoteleuton (“ similarity of ending ”) is often used of these 
omissions, but it is not adequate, as similarity anywhere may 
produce the same result 

Examples of homoeographon and haplograbhy Shelley’s Cenex v 
4 1 36, * whose love was [as] a bond to all our loves ” a similar 
omission m Witch of Atlas, S99 In Stamas written' in Dejection 
near Naples the two lines 4, ^ ** The puiple noon’s transparent 
might, I iht breath of the moist earth is tight ” were printed in 
the I St edition ” The purple noon’s transparent light,** owing to 
the homoeographon “ might ** ‘ light ” 

Omissions through Simple Negligence — Groups of letters, 
words, syllables and lines are often omitted without any con- 
tributory cause Short words or such as are not necessary to 
the sens^ are especially prone thus to disappear 

Examples of omission bhelley's Prometheus, lu 1 70, “ No 
refuge ! No appeal I Sink with me [then] , ” Cenci 1 1 26, 

* Respited [me] from Hell 1 So may the Devil | Respite their 
souls from Heaven • ” , Hellas 657, ” Bask in the [deep] blue 
noon divine ” , Julian and Maddalo, 218, where ” Moans shrieks, 
and curses, and blaspheming prayers ” is absent in the earlier 
editions though required for the rhyme , so lines 299-301 of the 
Letter to Marta Gtsoorne 

Repetitions Dittography — Letters, groups of letters, words 

and lines may be written twice (or even oftener) instead of once 

Other repetitions of words already wntten and anticipations 
of words yet to be wntten are also found, through the scribe’s 
eye wandering mto the preceding or the following context 
^^erever the word or group of words repeated is not the one 
that he has just copied loss is liable to occur 
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Dittography is common enough m manuscnpts but is usually 
deteoted m reading proofs In the unique MS of Cicero’s treatise 
de RepuMtca 2 57 secutiis appears as ** secututus secutus 

Other kinds of repetition are Shelley's Witch of Atlas 61 1 seq , “ Like 
one asleep in a green hermitage, | With gentle sleep about its eye- 
lids playing ” {deep for smiles has come from the previous line) , 
Revolt of Islam 4749 Where " for " When ” appears have 
come from ' Where *’ in 4750 or 47 1; i Often the word thus extruded 
is irrecoverable, Gtnevra, i2«; sqq “The matin mnds from the 
expanded flowers j Scatter their hoarded incense and awaken I The 
earth, until the dewy sleep is shaken ] From every Uving heart 
which it possesses J Through seas and winds cities and wilder 
nesses” , the second ” wmtls ” is a repetition of the first, but what 
should stand m its pi ice — ” lands ” or ** strands ” or “ waves ” 
or something else— no one can say 

Confusions of Words — Words are not only changed through 
confusion of single letters or abbreviations, but iso through 
general resemblance or (a semi-voluntary change) through 
similarity of meanmg 

Prometheus, n 2 “ There streams a plunie-uphftmg 

wind ” for ‘steams ” In Shelley’s hues When the lamp ts shattered 
\-v ^-6 ” When the lute is broken | Sweet tones are remembered 
not ” the printed edition had ” notes ” for ” tones ” In Mrs 
Gaskell’s Cranford ch xiv (near the end) “The lunch — a hot 
savoury mutton-chop, and a little of the cold Unn shced and fned 
— ^was now brought in ” is the reading of most if not all the 
editions , but ” loin ” should be “ hon/* the reference being to the 
pudding ” a lion with currant eyes,” described earlier in the chapter 
In Shelley’s ” Fvening Ponte al Mare, Pisa ” 20, ” By darkest 
baniers of enormous cloud” for ** cinereous” , “Hymn to Mer- 
cury” (trans ) 57, ” \nd through the tortoise’s hard strong skin” 
for ” stony ” Shelley’s ” The Boat on the Serchio,” 1 17, ” woods of 
stunted pr” for ” pin^' ” which the rhyme requires , Prince 4 ihanase 
250 “ \nd sea buds buist beneath the waves serene ” for ” under ” 

The same character frequently attaches to transpositions of 
words and parts of words The copyist does not as a general 
rule consciously intend a change, but he falls into one through 
the influence of dominant associations He substitutes an order 
of words which, in respect of syntax, metre or rhythm is more 
familiar to him 

Transpositions of words if not purely accidental, as in Chaucer 
” Parson’s lale,” p 68 q (ed Skeat), ” God yaf (gave) his benison 
to Laban by the service of Jacob and to Pharao by the service of 
Joseph” whcie the MSS transpose I aban and Pharao, arc gene- 
rally to a more usual order as m Shelley’s Witch of Atlas 65, “She 
first was changed ” to ” she was first changed ** An mstance of 
transposition of words in part is in Shelley’s “ Invocation to Misery, ’ 

1 27 ” And mine arm shall be thy pillow,” where the ist cd had 
“ thine arm ” and “ my pillow ” 

Faidty Divisions of Words — ^These will generally imply an 
exemplar in which the words were without any division or 
without a sufficient one Under this head we may class errors 
which arise from the omission or the insertion of such marks 
as the apostrophe and the hyphen 

Examples of wrong ditiswn of words C haucei’s House of Fame 
ill 197^ “ Of goo<l or misgovernement ” which should be “ mis 
(* e , bad) govemement ” Shelley’s Promt theus in 2 22 ” Round 
many peopled continents ” for ” manv-pcopled,” th 26, “ the hght 
laden moon ” for “ light-laden ” , kevolt of Islam 4805, “ Our 
bark hung there as one line suspended | Between two heavens,” 
for ** on a line ” 

With this we may class faidty division of sentences Wrong 
punctuation is a common error and usually easy to correct 

As an example of mispunctuation wc mav take Shcllev’s Triumph 
of Life, 18R sqq ** ‘ Tl thou can’st forliear | To join the dance 
which I had w ell forborne ’ | Said the gnm Feature of my thought 
* Aware | I will unfold ’ ” Ac for ” said the gnm Feature (of my 
thought aware) * I will unfold ’ ” 

Grammatical Asstmilaiions — ^These are often purely mechani- 
cal errors but they may be semi-voluntary or even vduntary, 
the cop> 1st desiring to set the syntax right 

Examples Shelley’s Rosalind and Helen, 63, ” A sound from 
thee, Rosalind dear” instead of there , Mash of Anarchy, 280 seq 
” the dady strife | With common wants ind common cares | Which 
sow the human heart with tares ” for ” sows ” 

Insertions {or Omissions) of Seemingly Unimportant Words — 
These, inasmuch as they must often import some judgment on 
the sense of the passage copied, will be frequently semi-voluntary 
if not volupt^try 

Example! { SheUey, Prometheus, lu i, 5, ” The soul of jnan like 
[an] unextinguished fire ” So m Triumph of Life, 265, ” Whom 
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from the flock of conquerors I Fame singled out for her thunder- 
bearing minion ” out seems to ne due to the compositor 

Fdse RecoUeettons —The passage which a copyist is repro- 
ducing may suggest to him somethmg else and he will write 
down what is thus m his mind instead of what is before his eyes 

There is a noteworthy instance m Horace, Odes, 111 18, ii seq , 
” festus in pratts uacat ottoso 1 cum boue pagus ” where some MSS 
give pardus a reminiscence of Isaiah xi 6, ” The leopard {pardiis) 
shall he down with the kid ” In iv 1 20, for ” trabe citrea ” many 
MSS have ” trabe Cypna,” which occurs in 1 i, 13 

Incorporation of Marginalia — ^The copyist may erroneously 
suppose that something written in the margin, between the 
lines or at the top or the foot of the page which he is copying, 
IS intended to be placed in the text The words so mcorporated 
may appear side by side with the genuine reading or they may 
expel it 

In Horace, Odes, 111 27, 47, “amati | cornua monstn** (of the 
l>ull which earned off Europa), more than one MS has cornua 
taurt ” an explanation of monstn The celebrated passage about 
the tliree heavenly witnesses inserted in the Epistle of St John 
(v 2) seems to have been originally a comment explanatory of tlv 
text 

Transpositions of Lines and Passages — ^lliis kmd of trans- 
position IS really arrested loss An accidental omission is dis- 
covered, and the person responsible, or another, places v;hat is 
omitted m the margin at the foot of the page or m some othci 
part of the text, usually addmg a mark to show where it ought 
to have been The next copyist may easily overlook this sign 
and thus the passage may be permanently displaced 

In Chaucer’s Canterbury Tales most MS'S place the couplet 
“ And eek of many another maner cryme | Which nedeth nat 
rehercen at this tyine,” which should stand after v 8 of the ' Fnar's 
Tale ” in the Prologue to the Tale before the fourth hne from the 
end In the “Monk’s Tale” a block of 88 lines (3565-3652) is 
transposed m most MSS to follow 3956 

Interpolation — This is the deliberate alteration of an exemplar 
by way of substitution, addition or omission, but when it takes 
the particular form of omission it is naturally very hard to detect 
Interpolation then always has a motive The most frequent 
motive is the removal of some difficulty m the sense, expre'jsion 
or metre of the text, and especially obvious gaps or corruptions 
which the interpolator endeavours to fill or to heal Fraudulent 
intprpolation, whether the fraud be pious or otherwise, does 
occur, but IS comparatively rare The removal or the mitiga- 
tion of objectionable matter is also occasionally found Inter- 
polation is then a voluntary alteration, but in practice it is 
often hard to distinguish from other changes m which its motive 
is absent 

The usual character of senbes* alterations is well illustrated bv 
a passage in Bacon’s Advancement of Learning II xix “ hor 
these critics have often presumed that that which they understand 
not IS false set down as the Priest that where he found it written 
of St Paul Demtssus e%t per sportam ” [Acts ix 25] “ mended his 
book, and made it Demissus est per portam, because spoita was an 
hard word, and out of his reading ” Shelley in Triumph of Life, 
201 seq , wrote, “ And if the spark with which Heaven lit my spirit | 
Had been with proper nutriment supplied ” but the printed editions 
made it “ sentiment ” The transcript used for the printed edition 
of Marenght apparently often corrupted what was rare and strange 
to what was commonplace , e g , l i iQ, “ dewglobes ” to “ dew- 
drops ” Interpolation is sometimes due to an inopportune use ot 
knowledge, as when a quotation or a narrative is made to agne 
with what the interpolator has read elsewhere The text ot the 
Septuagint, a translation of the Old Testament made from MSS 
older than those accessible to Ongen was much altered by him 
in order to make it conform more closely to the Hebrew text with 
which he was famihar, and in the Synoptic Gospels changes are 
found, the aim of which is to “ harmonire ” the accounts gi\cr» 
by the different evangelists Deliberate alteration is occasionally 
due to disapproval of what stan<ls m the text or even to less credit- 
able reasons There is an old and seemingly trustworthy tradition 
that some lines m Homer’s “Catalogue of the Ships,” Hiad, u 
553-555 and 558, were introduced there to gratify the vanity or 
ambition of the Athenians Insertions of this or of a similai 
character may be of almost any length, from a few words to i 
whole chapter or a complete poem Literary forgery has nevei 
set any bounds to itself, and the history of every literature ^\lll 
supply examples of entire works being foisted upon authors and 
personages 01 repute A notable one was the Epistles of Phalans 
a late Greek forgery, demonstrated to be such by Bentley in a 
treatise which is a model of what such a demonstration should be 
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Special Condiitons conducing to Corruption —The chief of these 
is strangeness or difficulty m the matter to be copied Proper 
names, technical expressions, quotations from foreign languages, 
and frequent change of subject, are all likely to cause difficulty 
to a scribe and error in his work ' 

Careful and continuous regard to the various kinds of errors 
and defaults that are found in transcnption will enable us to 
judge whether a reading which it is Suggested stood in the 
archetype of our text is likely to have been corrupted to the 
reading, or readmgs, which stand in the extant manuscripts 
or editions If it is, we say of this reading that it is item- 
scripttonaUy probable^, 

Some precautions must be observed First we must rule 
out any proposal which assumes confusions of letters and 
abbreviations which are not attested for the particular tradi- 
tion Secondly, since different scribes are prone to different 
kinds of error, we must ever bear in mind the particular failings 
of the scribes responsible for the transmission of our text as 
these failings are revealed m the apparatus cnttcus 

Maxims of criticism to which we may here refer are that 
“ harder readmgs are better than easier ” and that “ the shorter 
reading is generally the truer ” The first maxim is indisput- 
able, provided we understand by “ harder harder to the scribe, 
and by “ eaSicr ” easier to the scribe The characteristic of scribes' 
emendations or interpolations is that they are superficial 
Their mark is that at the time of their making they ** combme 
the appearance of improvement with the absence of its reality ** 
(Westcott and Hort, New Testament, i p 27) The second 
maxim refers to the well-known fact that accretions from 
marginalia, &o , lengthen and at the same time weaken a text 
The virtues of a scribe are honesty and care (or in a single 
word fidelity) and intelligence But it is rare to find these 
combined m a very high degree, and out of them we can least 
easily dispense with fidelity Paradoxical as it may seem, the 
mechanical corruptions of a stupid but faithful copyist may 
tell us more than the intelligent copyings of a less faithful one 
A nice question is how far any alteration of the text of the 
exemplar is compatible with fidelity Is a scribe, who recognizes 
under a corruption the word certainly intended, to perpetuate 
the error of the exemplar ? Considering the liability of corrup- 
tion to breed corruption we can hardly blame him if he does not, 
and we may say that it is no derogation to his fides if he makes 
self-evident corrections But with these he must stop 

At certam epochs m the transmission of literature systematic 
efforts have been made to improve the transmitted texts, and 
these efforts have naturally been accompanied by a good deal 
of emendation both successful and unsuccessful Such an 
epoch was the revival of Latin and Greek learning m the 15th 
century, and a modem scholar would for that reason naturally 
prefer to have a manuscript to work on, which was written 
immediately before this epoch to one which was wntten imme- 
diately after it 

The fidelity of a senbe has to be judged chiefly by internal 
tests, and these are best applied to his work in passages where 
there is no reasonable doubt of the correctness of the trans- 
mitted text But there are two tests of a more objective 
character that may be used — orthography, and indication of 
lacunae or other faults m his exemplar A scribe who preserves 
in his spelling the traces of a bygone age is probably trust- 
worthy If faithful in small things, he is likely to be faithful 
m great A senbe again who scrupulously records the presence 
of a lacuna or illegibility in what he is copying, inspires us with 
confidence in the rest of his work 

As regards the use of tesiimonia, it may be observed to begin 
with that their value must depend on the trustworthiness of 
the texts of the writers from whom they are taken, and further 
upon that of the text used bv the translator, the excerptor or 
the quoter, about which can know nothing for certain, 
though we may sometimes make probable inferences. In the 
case of quotations we must allow for failures of memory 
Many times m the course of his investigations the cntic will 
be confronted with problems which cannot be resolved by 
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considerations of transcriptional or documental probability* To 
take an mstance already referred to, it is not clear at first 
sight whether m the couplet from Propertius, Scythtae is more 
likely to be a misrecollection of some text of the ist century A D , 
or Scythicis some scribe's assimilation which made its way into 
the transmitted text in the course of the next thousand years 

This leads us to consider Intrinsic Probahtltiy By this is 
meant the likelihood that the writer of our text would at the 
time of writing have written, or not have wntten, a particular 
thing Two questions which may be separated, though they 
are not entirely distinct, are here involved What was the 
meaning of the writer ? And how did he express it ? The 
sense may be clear though the words may no longer be deter- 
minable 

A reading may be impugned on a number of grounds that it 
gives no sense or an inappropriate sense, that it involves a 
usflge or an idiom not current at the assumed time of writing, 
or foreign to the repl^lied author, or to the style in which he 
then was wntmg, thafcit mvolves some metrical or rhythmical 
anomaly, or that the Annexion of thought which it produces 
is incoherent or disorderly. These charges cannot be played 
off agamst each other It is no answer to the objection that a 
reading in some Roman poet makes nonsense to say that its 
Latinity is perfect or its metre excellent But they may 
remforce each other, and to such corroboration great weight 
must be assigned 

To set the meaning of a passage in a foreign language before 
us we must frequently have recourse to translation But this 
method of representation is a very imperfect one, we may 
easily impose on ourselves and others by strained and ambiguous 
rendermgs A more subtle danger to which we are especially 
liable m the case of a dead language is that of our acquiescing 
in a sense which satisfies us but which would not have satisfied 
the ancient writer Above all we must avoid applying our own 
standards of taste, style and morality to the judgment of the 
text before us The textual critic has no concern with what 
the wnter ought to have thought or said , his business is solely 
with what he did say or think or might have said or thought 
Amongst the legitimate reasons for suspecting the correctness 
of a text are patent contradictions in a passage or its immediate 
neighbourhood, proved and inexplicable deviations from the 
standards for forms, constructions and usages (mere ranty or 
singularity is not enough), weak and purposeless repetitions of 
a word (if there is no reason for attnbuting these to the wnter), 
violations of the laws of metre and rhythm as observed by the 
author, obvious breaks in the thought (incoherence) or dis- 
orderly sequence m the same (double or multiple incoherence) 

Where the cntic has ascertained the earliest form of a reading 
in his text, he will apply to it the tests of intnnsic probability^ 
No part of a text can be considered exempt from this scrutiny, 
though for a very large part of it it may be dispensed with It 
should, however, be here observed, that whoever takes a 
reading without investigation, on the authonty either of a 
manusenpt or of a great scholar, or of a number of scholars, 
ceases for the time being to be a textual critic 

After every such cntical examination four conclusions are 
possible — acceptance, doubt, rejection and alteration In 
other words, a cntic may deliberately pronounce that i^hat 
stands in the text represents what the author wrote or might 
well have wntten, that it is doubtful whether it does, that it 
certamly does not, or, in the last event, that it may be re- 
placed with certainty by somethmg that does In the three 
first cases his judgment will be governed by considerations 
of intrinsic probabihty alone but m the last it must regard 
transcriptional probability as well No alteration of a text, or 
efnendattOHy is entitled to approval, unless m addition to pro- 
viding the sense and diction required, it also presents a reading 
which the evidence furnished by the tradition shows might 
not improbably have been corrupted to what stands m the text 
These tests, and these alone, are emendations bound to satisfy , 
but others are often tacitly imposed upon them Of this Uie 
transposition of lines is the most notable example This kind 
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of change is troilblesome to estimate and inconvenient to adopt, 
as It involves plaung passages where we are not accustomed 
to look for them, but to the question^ did the author write 
the passage here or there ? the matter oi our trouble or incon- 
venience IS wholly irrelevant There is, however, one class 
of cases m which no conclusion may be drawn, documental 
and intrinsic probability both fading us This is where two 
ahemative readings, neither of which can have cotme from the 
other, have equal external support and equal mtnnsic ment 
Isolated discrepanaes of this kind may be due to some accident 
to our text at a period now beyond our power to trace 
Numerous and striking discrepancies may be due to the fact 
that there was more than one edition or recension of it in early 
times, or to the author leaving his work in such a condition 
that such discrepancies must mevitably gam currency In the 
case of dramas, different acting editions will give rise to them 
Up to this point all schools of textual criticism are theo- 
retically at least m accord But here bogms a divergence which 
has done more than anything else to disacdit the study with the 
outside world It emerges because in all judgments on textual 
matters it is presupposed that they wdl be acted on, that a 
reading accepted wiU remain m the text, a rejected one obelized, 
enclosed between brackets or removed, and, m this last case, 
something else substituted m its place 

Ihe “conservative” critic’s chief concern is for the safety 
of the traditional and by preference the transmitted text 
He urges very nghtly that if alteration is carried beyond a 
certain pomt it cuts away its own foundation, and so all cer- 
tamty is destroyed. His objective is the minimum of change 
And as the need of making a text compels some sort of de- 
cision m every case, the “ doubtful ” readmgs of the tradition, 
some of which on the evidence would be doubtfully accepted 
and others doubtfully rejected, will all appear with the ac- 
cepteds in the text As to alterations (emendations) that are 
less than certain, his attitude is clearly if somewhat crudely 
expressed in the dictum that it is better to leave m the text 
“ what if not the original reading is at least the remams of it ” 
The corresponding thesis of the opposite school would be that 
It IS better to present to the reader something which the author 
might have written than something which he could not or, 
in other words, that “ stopgaps ” should be preferred to d^bns 
An editor of a corrupt and disputed text may reasonably 
adopt either of two methods of procedure He may present 
the text in the purest form which the external evidence warrants, 
and place all plausible suggestions for its improvement in notes 
or appendices The text will be faithful but unreadable, and 
his work will be that of an honest man but of a textual anti- 
quarian, not a textual critic, since he declmes the duty of the 
restoration of the text, as far as possible, to its ongmal form ” 
On the other method the editor will pro\ide all necessary 
information about the evidence for the text in the notes of his 
critical apparatus , but m the text itself he will give whatever 
m each case is supported by the balance of the probabilities 
Each and every case he will deade on its own merits and without 
reference to decisions upon the other cases not now before 
him Special consideration will be paid to “ doubtful ” readmgs, 
which will be distinguished in his work as “ doubtfully ac- 
cepted ” or “ doubtfully rejected ” Legitimate doubt arises 
when the evidence pro et contra of documental and mtnnsic 
probability is equal, or nearly equal, or when documental 
probability pomts strongly to one side and mtnnsic probability 
to another. Illegitimate doubt is the uncertainty of the 
doubter as to whether he has examined the whole of the evidence 
Such doubt IS much more frequently felt than acknowledged, 
and Its effect upon critical work is highly injunous On throne 
hand, it is apt to take refuge m an uncntical acceptance of v the 
traditional readings, and, on the other hand, to produce a crop 
of hesitant and mutually destructive conjectures which a reader 
naturally resents as a needless waste of his time 
The so-called “ conservative text ” is neither an antiquarian’s 
text nor a cntic's text, but a compromise between the two 
When it IS consaentiously obtained, it is arrived at by handi- 


capping, more or less heavily, mtrmsic probability as compared 
with ! documental probability, or by raismg the minimum of 
probability which shall qualify a readmg for axlmission mto the 
text until It IS in agreement with the notions of the editor 
Both of these procedures are arbitrary in their prmciple, and 
liable to be erratic in their application The text will suffer 
whichever course is adopted, and it will suffer the more the more 
conservative is the editor, as may easily be shown Thus, to 
take the latter one, if we suppose that of two editors of equal 
competence A requires a probability of four-fifths to admit a 
reading into his text and B a probability of three-fifths only, 
then in all the cases in which the probability hes between 
tnese two fractions B \jrill be right seven times to A’s three, 
while outside these limits there will be no difference between them 

Many persons appear to suppose that decisions upon doubtful 
I points can be avoided by the expedient of leaving the tradi- 
tional reading m possession of the text The rule is a simple 
one and easy to apply But owmg to the constitution of the 
human mind it has consequences which possibly they have not 
contemplated The great works of classical literature are not 
studied as pathological specimens, and they will be studied 
the less the more they contain to repel and disquiet the reader 
If a corruption is left in a text when something might be sub- 
stituted which would at least, as a “ stopgap,” give the sort 
of sense required, then one of two things must happen 
Either the sense of the passage is blotted out for the reader and 
the conservation of the corruption is tantamount to the ex- 
pungmg of the rest of the sentence, or else he will obtain the 
required sense by wresting the meaning of the other constituents 
of the context until they furnish it So far so good the re- 
quisite sense has been obtamed, but the price has now to be 
paid And the price is that the reader’s perception of the 
signification of the word or words so wrested is dimmed and 
impaired, and his power of discnmmatmg and understanding 
them when he meets them again is shot with doubt and error 
In dealing with wntings m dead languages this is particularly 
mischievous 

There are two reasons in particular why the part which 
emendation plays m the shaping of Greek and Latin texts is 
apt to be overlooked Most people take their notions of a 
cla^ical book not from its traditional form but from a “ re- 
ceived ” or vulgate text This in the case of most writings is 
fairly readable, because it has been purged by the continuous 
emendation of scholars during several centuries But the 
received conjectures which make this text acceptable have no 
more authority m themselves than equally good conjectures 
which have not yet won their way into the text, and it is clearly 
illogical to treat a text largely built upon conjectures as if it 
were now beyond the reach of conjecture Again, it has often 
happened that readmgs which have been discovered by con- 
jecture, and as such received into a text, have afterwards been 
found to have the support of MSS Thus m one speech of 
Cicero, pro Caeho^ some thirty conjectures of critics were found 
to be attested by a single recently discovered MS Such read- 
ings it IS now commonly the practice to transfer to the credit 
of the MS and to suppress the fact that they were ongmally 
discovered by emendation These confirmaitons , as they are called, 
should be carefully recorded in all critical texts, inasmuch as they 
constitiite the most stnking justification of the cntical method 

Some exam])les from Shelley’s poems are Prometheus n S) *>0, 
“ See* St thou Shapes withm the mist (Zupitza for “ / see thin 
jSbapes”), ih IV 4, ^42^ “Purple and f^zure, white and. green, 
and golden “ {and inserted by Kossetti) ; f^r'^nce 4tfianase, 1^0 sqq 
“ the rugged path | Where &hc once saw that Iiorseinan toll With 
bncf I And blighting hope, who with the news of death | Struck 
body and soul as with a mortal blight ’ {hhghttng, condemned bv 
Rossetti, lb cancelled in the Bpdleian MS ) 

It IS a weakhess of conservative cntics to extol interpretation 
(or exegesis) at the expense of emendation Some have even 
ventured to say tliat the successful defence of a 1 passage m a 
text is a greater service than its successful correction, This is 
not true The service to the text is the same, what was 
previously dark bemg now made clear But the emendation 
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deserves the higher praise as being m most instances the more 
difficult achievetpent f he fault, of the opposite school, on the 
other hand, tp disparage mterpreitation and to regard coirec- 
tion as the proper field of a scl?olar and gentleman, This bias 
IS reflected in the maxim that “ correction should precede 
mterpretation/’ which is no more than a half-truth For 
emendation must inevitably fail unless it express the meaning 
which the proper interpretation of the passage has shown )to be 
required Further, a corrector may propose the right word 
with the >vrong meaning Yet the custom is to give the credit 
of the emendation to him, and not to a succ^sor who has se^n 
what the right sense was and that this was the only word to 
express it, whereas the first scholar blundered once if not twice, 
first assigning the wrong sense to the passage and then selecting 
what (in most cases) would be the wrong word to express it 
Ihe proper course would be not to mention the first conjerturer 
or to mention him only for his error 

One of the most vexed questions of textual criticism, and one 
which divides 3cbolars more perhaps than any other, is the 
question to what extent admitted imperfections and incon- 
sistencies may properly be left in a text as due to the default 
of an author rather than of a scribe or compositor No uni- 
versal rule is here attainable Each case must be considered on 
its merits , and the entices procedure must of necessity be 
“ eclectic ** — an epithet often used with a tinge of reproach, 
the ground for which it is not easy to discover 1 wo general 
considerations may be indicated If the autograph of a work 
is not accessible, there is no means of distinguishing between 
the invduntary errors of a scribe and the involuntary errors — 
‘‘ slips of pen ” — of an author For the latter are in fact only 
scribe's mistakes, the author being his own amanueasis To take 
the example given under Confusions of Word^ above, lotn for 
lion in Cranford is probably a printer^s error, but it is con- 
ceivable that it IS due to a deflexion of the authoress's mmd or 
pen through the accidental proximity of the “ mutton chop " 

Passing over this class we come to one about which there may 
frequently be serious doubt What is clearly erroneous or 
faulty may as clearly be mtende<l, and therefore not. to be re- 
moved by the :ntic In Chaucer’s Miller's Tale " (3451, 345?) 
astrotme is used for astronomies and Noe and Noel (Christmas) 
confused, “ Now^lis flood ” (3451, 34S7)> because the speaker 
IS an illiterate carpenter In the Prologue to the “ Parson's 
lale " (ro) there is, on tlic other hand, a mistake of Chaucer's 
own, which no judicious critic would think of removing, the 
constellation Lilira being said to be the tmon^s exaltation " 
when It should be Saturn's But this error m an astrological 
detail would not warrant us m assigning to the poet the blunder 
about Jacob and Laban in the same tale (see above). Much 
depends on the precision with which an error can be corrected 
wherever there are more plausible ways than oqe of doing this, 
the faulty reading must be allowed to remain Collateral as 
well as direct evidence must be obtained^ If there are a number 
of instances where there is faultmess which is hard to remove. 
It IS probable that the evil lies too deep for emendation The 
author's own carelessness may be to blame, or, as in the case of 
Virgil and Lucan, he may not liave been allowed to put the 
finishing touches to his work 

Certain lapses from grammatical correctness and metncal regu 
lanty tliat we find in the poem's of Shelley are undoubtedly dut 
to the authoi, though the number of these ha» l>een reduced fas 
Mr Buxton Forman has pointed out) lyith our improved knowledge 
of the sources of the text Amongst such lapses we may instan9e 
Prince Aihanase (287), “ The shadow of thy moving yvings imbue | Its 
deserts and its mountains ” , “ To a Skylark (80). “ Thou lovest-^ 
but ne’er knew loVe’s sad satiety*” Tlisei solecism m the Preface 
to the A donate ” My known, repuraance to the narrow pnnnples 
of taste on which several of his earlier compositions were modelled 
Srove at least that I am an impartial judge,” woilld prbbably have 
been corrected by the poet if nis attention had been c died to it 
but the two first onoS, 'with others, cannot be thus regarded We 
may ^etect occasional laxity also m his handling of his verse 
Lines are left unrhvmed c , Julian and Maddalo (211), Rosalind 
and Helen {^66) Or the same word' is used in place of another 
rhyming word* Revolt of Islam (3573 and 3576, 3829 and 3831) 
In the Daemon of the World (341-2) Shelley himself cancelled a 
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metrical reathng for one that makes the verse a syllable too si ort 
It us m this deportment of criticism that the personal equation 
has the freest play, and hence the natural adherents of cither 
school of cntics should be specially on their guard against their 
school's pecuhar bias 1 

The part which conjectural emendation should plav must 
obviously be very different in different texts In the New 
Testament, for example, this part is very small mdeed, though 
It cannot be altogether excluded Colossianfs 11 18 is ebrrupt 
as It appears , but the adoption of a correction recommended 
by Bishop Lightfoot and Dr C 1 aylor will restore it to sense 
It has been maintained that emendation (being guessing) 
IS no part of textual critiasm at all, though judgment upon 
emendation is The position approaches to paradox and is 
not likely to be generally accepted But it does contain an 
element of truth and mdicates a well-founded reproach against 
the majority of those who pr€u:tise conjecture Nothing has 
discredited emendation as a means of improving texts more 
than the want of method, common care and re«^carch, whidh 
those addicted to it show Some of the most distinguished 
scholars have offended worst Ihe Milton of Bentley, England's 
greatest critic, is a by-word To examine all the causes which 
may vitiate emendations would mean writing a treatise upon 
human frailty But the reason wh) the vast majonty of them 
fail is that the vast majority of them should never have been 
made at all Their proposers do not take even eidAentary 
precautions to be nght An inquirer who examines the stars 
with a shilling telescope is not likely to make observations of 
value, and even a trained astronomer has to allow for his 
“ personal equation " — a point to which even a finished critic 
rarely attends Successful emendation requires a rare union 
of qualifications — msight, prudence, patience and familiarity 
with the author emended and the conditions of his text If any 
of these is absent, the work is apt to be wasted 
Authonty, as already hinted, has properly no place m textual 
cntjcism For his facts a textual cntic may, and often must, 
lie beholden to others but never for his opinions It adds 
nothing to the evidence for a readmg that it has been approved 
by a Lachmann or a Madvig or rejected by a Stoeber or a 
Carutti and an appeal to names on any such question confuses 
issues and deters inquiry But inasmuch as there are man> 
persons, mcluding most makers of school editions, who prudently 
and m^estlv desire a better road to truth than their own 
investigations can discover and think thus to find it, it will not 
be amiss to observe on the one hand that the concurrent e of a 
succession of editors m a reading is no proof and often no 
presumption either that their agreement is independent or that 
their reading is right, and on the other that, though inde- 
pendence may generally be granted to coinciding emendations 
of differ^t scholars, yet from the general constitution of the 
human mmd it is likely that not a few of these will be com- 
adences in error rather than m truth 
One of the marks of a great textual Cntic is his attention 
to details He will not consider his work upon the text com- 
plete until he has made it, as far as he can, such as the author 
would approve m every particular Accordingly he Will restore 
the spelling of the author if that can be ascertained * he will 
not accept the corruptions which have been introduced into it 
by copyists or printers, even though these may not affect its 
sense, nor will he modernize it so as to bring it into harmony 
with that of a later and to him a more familiar age Thus, to 
take an example, he will not print a critical text of Plautus 
with two letters (Y and Z) which were no part of the Latin 
alphabet in the age of that comedian ; still less will he introduce 
into Latin texts distinctions, such as i , ; and w, v, which were not 
used till long after the middle ages 
As time goes on, textual criticism will have less ahd less to 
do In the old texts its Work will have been performed so far 
as it is performable ' What is left will be an obstinate remainder 
of difficulties, for whidi there is no solution or only too many 
In the newer texts, on the other hand, as experience has already 
shown, it will have from the outset but a very contracted field, 

(JPP) 
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TBZPUR. or Tejpur, a town of British India, the adminis- 
trative headquarter?) of Darrang district, Eastern Bengal and 
Assam, on the right bank of the Brahmaputra Pop (1901) 
5047 It IS the centre of a flourishing tea mdustry, and contains 
many houses of English residents Conununications are main- 
tained by river steamer, while a light railway runs northward 
through the tea-growing tract 

THAALIBI I^Abu Manfur *Abd ul-Malik ibn Mahommed ibn 
Isina*Il uth-Tha alibi] (961-1038), Arabian philologist, was bom 
m Nishapur, and is said to have been at one time a furrier 
Although he wrote prose and verse of his own, he was most 
famous for his anthologies and collections of epigrams Like 
many other Arabian writers, he does not always distmguish 
between his own and other people’s work Of the twenty-mne 
works known to have been written by him, the most famous 
IS his Kttab YcUlntai ud-Dahr, on the poets of his own and earlier 
times, arranged according to the countries of the poets, and 
contaming valuable extracts (published at Damascus, 4 vols , 
1887), Another of his works, the Kttdh Ftqh ul-Lugha, is 
lexicographical, the words being arranged m classes It has 
been published at Pans (1861), Cairo (1867), and Beu-Qt (1885, 
incomplete). 

For his other works see C Brockelmann’s Geschichte der A rabtschen 
Littiratur, \ol 1 (Weimar, 1898), pp 284-86 (G W T ) 

THACKERAY, WILLIAM MAKEPEACE (1811-1863), English 
novelist, only son of Richmond and Anne Thackeray (whose 
maiden name was Becher), was born at Calcutta on the 18th of 
July i8n Both his father and his grandfather (W R Thack- 
eray) had been Indian civil servants His mother was only 
nineteen at the date of his birth, ^\as left a widow m 1816, and 
afterwards married Major Henry Carmichael Smyth Young 
Thackeray was brought home to England from India as a child, 
and was sent to private schools, first m Hampshire and then at 
Chiswick In 1822 he was transferred to Charterhouse, at that 
time^ still on its ancient site near Smithfield Anthony Trollope, 
in his book on Thackeray m the “ English Men of Letters ” 
senes, quotes a letter written to him about Thackeray’s school- 
days by George Stovm Venables “ He came to school young,’* 
Venables wrote, a pretty, gentle, and rather timjd boy” 
This accords with the fact that all through 1 hackeray’s writings 
the student may find traces of the sensitiveness which often 
belongs to the creative mmd, and which, m the boy who does 
not understand its meanmg and its possible power, is apt to 
assume the guise of a shrmkmg disposition To this very 
matter Venables tersely referred in a later passage of the letter 
quoted by Trollope When I knew him better, in later years, I 
thought I could recognize the sensitive nature which, he had as 
a boy ” Another illustration of this idiosyncrasy is found in 
the statement, which will be recognized as exact by all readers 
of Thackeray, that “ his change of retrospective feeling about 
his schooldays was very characteristic In his earlier books he 
always spoke of the Charterhouse as Slaughter House and 
Smithfield As he became famous and prosperous his memory 
softened, and Slaughter House was changed into Grey Fnaxs, 
where Colonel Newcorae ended his life ” Even m the earlier 
references the bitterpess which has often been so falsely read into 
Thackeray is not to be found In “ Mr and Mrs Frank Berry ” 
{Men!s Wives) there is a description of a fight at Slaughter 
House following on an incident almost identic^ with that used 
m Vantly Fair for the fight between Dobbin and Cuff In both 
cases the brutality of scho<d life, as it then was, is very fully 
recognized and described, but not to the exdusion of the 
chivdry whiqh may go alongside with it In the first chapter 
of “ Mr and Mrs Frank Berry,” Berry himself and old Hawkins 
both have a touch of the heroic, and m this story the bully whom 
Berry gallantly challenges is completely defeated, and one hears 
no more of him. In Vamty Fair Cuff the swaggerer is defeated 
as completely as is Berry’s opponent, but regams hiS populanty 
by one well-timed stroke of magnanimity, and afterwards shows 
truest kindness to his conqueror Thackeray left Charter- 
house m i8a8 to join his mother and her husband at Larkbeare 
m Devonshire, near Ottery St Mary, Ottery St Mary is the 


“ Clavermg St Mary,” as Exeter and Sidmouth are respectively 
the “ Chatteris ” and “ Baymouth ” of Pendennts 

In February 1829 Thackeray went to Tnnity College, Cam- 
bridge, and m that year contnbuted some engaging lines on 
“Timbuctoo,” the subject for the Prize Poem (the prize for 
which was won in that year by Tennyson), to a little paper called 
The Snob, a title which Thackeray afterwards utilized in the 
famous Book of Snobs The first stanza has become tolerably 
well known, but is worth quoting as an early instance of the 
direct comic force afterwards employed by the author in verse 
and prose burlesques — 

In Africa — a quarter 01 the world — 

Men’s skins arc black , their hair is crisp and curled , 

And somewhere there unknown to public view, 

A mighty city lies, called Timbiictoo ” 

One other passage at least in The Snob, m the form of a skit 
on a paragraph of fashionable intelligence, seems to bear traces 
of Thackeray’s handiwork At Cambridge, James Speddmg, 
Monckton Milncs (Lord Houghton), Edward FitzGerald, W H 
Thompson (afterwards Master of Trinity), and others who 
made their mark in later life, were among his fnends In 1830 
he left Cambridge without taking a degree, and went to Weimar 
and to Pans His visit to Weimar bore fruit m the keen 
sketches of life at a small German court which appear in Fttz- 
Boodle's Confessions and m Vanity Fair In G H Lewes’s 
Life of Goethe is a letter containing Thackerav’s impressions 
of the German poet On his return to England in 1831 he 
entered the Middle Temple He did not care to pursue the 
study of the law, but he found m his expenence of the Temple 
the matenal for some capital scenes m Pendenms In 1832 he 
came of age, and inherited a sum which, according to Trollope, 
” seems to have amounted to about five hundred a year ” The 
money was soon lost — some m an Indian bank, some at pla\ 
and some in two newspapers, The National Standard (with a 
long sub-title) and The Constitutional In Lovel the Widower 
these two papers are indicated under one name as The Museum, 
m connexion with which our friends Honeyman and Shern6k 
of The Newcomes are briefly brought in 1 hackeray’s adventures 
and losses at play were utilized in his literary work on three 
occa^ns, m ” A Caution to Travellers ” {The Pans Sketch- 
Boo^, m the first of the Deuceace narrations {The Memoirs of 
Mr C J Yellowplush), and m Pendenms, vol ii chap v , m a 
story (wherein Deuceace reappears) told to Captain Strong 
by ** Colonel Altamont ” As to Deuceace, Sir Theodore Martin 
has related how once in the playrooms at Spa Thackeray called 
his attention to a certain man and said presently, ” That was the 
onginal of my Deucedee ” 

In 1834 or at the end of 1833 Thackeray established himself 
in Pans m order to study art seriously He had, like Clive in 
The Newcomes, shown talent as a cancatunst from his early 
boyhood His gift proved of great value to him m illustrating 
much of his own literary work in a fashion which, despite all 
incorrectness of draughtsmanship, conveyed vivid suggestions 
that could not have been so well given by anyone but himself 
Perhaps his pencil was at its best technically in such fantastic 
work as is found constantly m the initial letters which he fre- 
quently used for chapters m his various kinds of work, and in 
those drawmgs made for the amusement of some child friends 
which were the ongm of The Rose and the Ring 

In 1836 Thackeray married Isabella, daughter of Colonel 
Matthew Shawe There were three daughters bom of the 
marriage, (»ie dying m infancy The eldest daughter, Anne 
Isabella (b 1837), married in 1877 Mr Richmond Ritchie, of 
the India Office, who m 1907 was created a K C B She 
mhented hterary talent from her father and wrote several 
charming works of fiction, notably Miss Angel (187^), and subse- 
quently edited Thackera/s works and published some volumes 
of cnticism and remmiscences The younger daughter, Hamet 
Marian (b 1840), manned (Sir) Leslie Stephen in 1867 and died 
m 1875, rhsbckeray’s^ own family life was early broken, for 
Mrs Thackeray, to quote Trollope, became ill and her mind 
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failed her/* m 1840, and he ** became as it were a widower to 
the end of his days ** , Mrs Thackeray did not die till 189a 

In 1837 lliackeray came to London, worked at various kinds 
of journalism, and became a regular contributor to Fraser^s 
Magazine In this m 1841 appeared The History of Mr Samuel 
Ttitnarsh and the Great Hoggarty Diamond f a work filled with 
instances of the wit, humour, satire, pathos, which found a 
more ordered if not a fresher expression m his later and longer 
works For freshness, indeed, and for a fine perception which 
enables the authc«- to perform among other feats that of keeping 
up throughout the story the curious simplicity of its supposed 
narrator's character. The Great Hoggarty Diamond can scarcely 
be surpassed The characters, from Lady Drum, Lady Fanny, 
Rakes, Lady Jane and Edmund Preston, to Brough, ^Irs and 
Miss Brough, Mrs Roundhand, Gus Hoskins, and, by no means 
least, Samuel Titmarsh’s aunt, Mrs Hoggarty, with her store 
of “ Rosolio,” are full of life , the book is crammed with honest 
fun , and for pure pathos, the death of the child, and the 
meeting of the husband and wife over the empty cradle, stands, 
if not alone m its own line, at least in the company of very few 
such scenes in English fiction The Great Hoggarty Dtanumd) 
oddly enough, met with the fate that afterwards befell one of 
Lever’s best stories which appeared m a periodical week b> 
week — it had to be cut short at the bidding of the editor In 
1840 came out The Parts Sketch-Book^ much of which had been 
written and published at an earlier elate The book contains 
among other things some curious divagations m criticism, along 
with some really fine critical work, and a very powerful sketch 
called “ A Gambler’s Death ” In 1838 Thackeray had begun, 
in Fraser, The Yellowplush Papers, with their strange touches of 
humour, satire, tragedy (in one scene, the closing one of the 
history of Mr Deuceace), and their sublimation of fantastic 
bad spelling (M‘Arony for macaroni is one of the typical touches 
of this) , and this was followed by Catherine, a strong story, 
and too disagreeable perhaps for its purpose, founded closeK 
on the actual career of a crimmal named Catherine Hayes, and 
intended to counteract the then growing practice of making 
ruffians and harlots prominent characters m fiction Now, 
when Pendenms was coming out in serial form (1850), Miss 
Catherine Hayes, a singer of Irish birth and a famous prtma 
donna (Sims Reeves described her as the sweetest Lucia fdi 
Lammermoor] he had ever sung with”) was much before the 
public A reflective passage in a number of Pendenms referred 
indignantly and scornfully to Catherine Hayes, the criminal 
of old time, coupling her name with that of a then recently 
notorious murderer. It would appear that Thackeray had for 
the moment, oddly enough, omitted to think of Miss Catherine 
Hayes, the justly famed soprano, while certain Irish folk were 
obviously Ignorant or oblivious of the history of Cathenne Haves 
the murderess Anyhow, there was a great outcry in the Irish 
press, and Thackeray was beset by private letters of indignation 
from enthusiastic compatriots of the prtma donna In deierence 
to susceptibilities innocently outraged Thackeray afterwards 
suppressed the passage which hod given offence The thing 
IS worth mention if only because it explains the initial letter 
drawn by Thackeray for chap xv , vol u , of Pendenms,. The 
drawing is in itself highly comic, but must seem quite meaning- 
less without the key.] 

There soon followed Fitz-Boodlps Confessions and Professions, 
including the senes Men's Wives, already mentioned , and 
slightly before these, the Shabby Genteel Story, a work inter- 
rupted by Thackeray’s domestic affliction and afterwards re- 
published as an introduction to The Adventures of PhtUp, which 
took up the course of the original story many years after the 
supposed date of its catastre^he In 1843 came out the 
Irish Sketch-Book, and in 1844 appeared the account of the 
journey From CornhiU U> Grand Cairo, m which was mcluded 
the excellent poem of ‘‘ The White ^uall ” In 1844 there 
began m Fraser the Memoirs of Barry Lyndon, called in the 
magazine ” The Luck of Barry Lyndon, a Romance of the Last 
Century ” ** Barry Lyndon ” has, with a very great difference 
m treatment, some resemblance to Smollett’s “ Ferdinand, 
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Count Fathom the hero, that is to say, is or becomes a most 
intolerable scoundrel, who is magnificently unconscious of his 
own iniquity The form and pressure of the time depicted are 
caught with stnkmg vensimihtudej, and in the boyish career 
of Barry Lyndon there are fine touches of a wild chivalry, 
simplicity, generosity, which mingle naturally with those worse 
qualities that, under the influence of abominable training, 
afterwards corrupt his whole mind and career The man is so 
infatuated with and so blind to his own roguery, he has so 
much dash and daring, and is on occasions so infamously 
treated, that it is not easy to look upon him as an entirely 
detestable villain until, towards the end of his course, he be- 
comes wholly lost in brutish debauchery and cruelty His 
latter career is founded on that of Andrew Robinson Stoney 
Bowes, who married tjie widow of John, 9th earl of Strathmore 
There is also no doubt a touch of Casanova m Barr\ Lymdon’s 
character Thackeray became a contributor to Punch within 
the first year of its existence John Leech, who was one of 
the earliest contrih]utors, had been at Charterhou^^e with 
Thackeray and the two men were friepds through life Thack- 
eray’s first senes contnbuted to Punch did not attain or mdeed 
deserve signal success He made his first hit with Jeames's 
Diary, begun m November 1845, ^^-y he said to have estab- 

lished his reputation by the Snob Papers (1846), now better 
known ^ The Book of Snobs These, besides greatly improving 
lhackeray’s position, provoked much discussion of various 
kinds Thackeray himself was naturally accused of being a 
snob To this charge he had partly given an anticipatory 
answer (m the third cliaptcr) in the statement that “it is im- 
possible, m our condition of society, not to be sometimes a 
Snob,” and m giving the name of “ Mr Snob ” to the supposed 
historian of snobs throughout the series Thackerav’s con- 
nexion with Punch came piactically to an end in 1851 The 
severance was due partly to differences m political opinion 
His personal relations with the staff of Punch always remained 
cordkil Special mention may be made of one other contribu- 
tion of his to the paper, “ Punches Prize Novelists,^* conuming 
some brilliant parodies of Edward Lytton Bulwer, Lever, 
Benjamin Disraeh (in “ Codlingsby,” perhaps the most perfect 
of the senes), and others Among minor but admirable works 
of the same period are found A Legend of the Rhine (a burlesque 
of the great Dumas’s Othon V Archer), brought out in George 
Cruikshank’s Table Book, edited by Gilbert Abbott A Beckett, 
Cox's Diary (on which has been founded a well-known Dutch 
comedy, Janus Tulp), and The Fatal Boots This is the most 
fitting moment for naming also Rebecca and Rowena, which 
towers, not only over lhackeray’s other burlesques, excellent 
as they arc, but over every other burlesque of the kind ever 
wntten Its Uste, its wit, its pathos, its humour, are unmatch- 
able , and It contains some of the best songs of a particular 
kind ever written — songs rivalled only by Peacock’s best of the 
same sort In 1846 was published, by Messrs Bradbury and 
Evans, the first of twenty -four numbers ot Vanity Fair, the 
work which first placed Thackeray in his proper position before 
the public as a novelist and writer of the first rank. It was 
completed in 1848, when Thackeray was thirty-seven years 
old , and m the same year Abraham Hayward paid a tribute 
to the author’s powers in the Edinburgh Review It is probable 
that on Vanity Fair has been largely based the foolish cry, now 
heard less and less frequently, about Thackerav’s cvnicism, a 
erv which he himself, with his keen knowledge of men, foresaw 
and provided against, amply enough as one might hav e thought, 
at the end of the eighth chapter, m a passage w hich is perhaps 
the best commentary ever wntten on the author’s inethcKl, 
He has explained how he wishes to describe men and women 
as they actually are, good, bad and indifferent, and to claim a 
privilege 

“ Occasionally to step down from the platform and talk about 
them , if they are good and kindly to love and shake them by 
the hand . if they are silly, to laugh at them confidentially in the 
reader’s sleeve , if they are w icked and heartless to abuse them 
m the strongest terms politeness admits of Otherwise you might 
fancy it was I who was sneering at the practice of devotipn,, which 
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Miss Sharp finds so ridiculous , that it was I who laughed good- 
humouredlv at the railing old Silenus of a l^aronet — whereas the 
laughter comes from one who has no reverence except for pros- 
perity and no eye for anything beyond success SuCh people 
there are living and fioimshing m the world — Faithless, Hopeless 
Chantyless ^ let us have at them, dear fnends with might and 
mam Some there are, and very successful too mere quacks and 
fools , and it was to combat and expose such as those, no doubt, 
that laughter was made 

As to another accusation which was brought against the 
book when it first came out, that the colours were laid on too 
thick, in the sense that the villains were too villainous, the good 
people too goody-goody, the best and completest answer to 
that can be found by anyone who chooses to read the work 
with care Osborne is, and is meant to be, a poor enough 
creature, but he is an eminently human being, and one whose 
poorness of chara( ter is developed as he hllows bad influences to 
tell upon his vanity and folly The good in him is fully recog- 
nized, and comes out in the beautiful passage describing his 
farewell to Amelia on the eve of Watenoo, m which passage 
may be also found a sufficient enough answer to the statement 
that Amelia is absolutely msipid and uninteresting So with 
the companion picture of Rawdon Crawley’s farewell to Becky 
Sharp who that reads it can resist sympathy, m spite of 
Rawdon’s vices and shady shifts for a living, with his simple 
bravery’^ and devotion to his wife ? As for Becky, a character 
that has since been imitated a host of times, there is certamly 
lot much to be said in her defence We know of her, to be 
mre, that she thought she would ha\e found it easy to be good 
if she had been rich, and we know also what happened when 
Raw don, released without her knowledge from a spunging- 
^ouse, surprised her alone with and singing to Lord Ste)mc 
in the house m Mavfair After a gross insult from Stcync, 

‘ Rawdon Crawley, spnngmg out, seized him by the neckcloth, 
jntfl Steyne, almost strangled, writhed and bent under his arm 
You he, you dog,’ said Rawdon , ^you he, you coward and 
inllam ’ ’ And he struck the peer twice over the face with 
[ns open hand, and flung him bleeding to the ground It was 
ill done before Rebecca could interpose She stood there 
Tembhng before him She admired her husband, strong, 
wave, and victonous ” This admiration is, as Thackeray 
nmself thought it, the capital touch in a scene which is as 
)owerful as any Thackeray ever wrote — as powerful, indeed, 
IS any in English fiction Its full ment, it may be noted in 
)assmg, has been cunously accented by an imitation of it in 
Uphonse Daudet’s Fromont Jeune et Rtsler Atne As to the 
‘xtent of the miserable Beckv’s guilt m the Steyne matter, 
Thackeray leaves it practically open to the reader to form what 
'onclubion he will There is, it should be added, a distmtt 
ouch of good m Becky’s conduct to Amelia at Ostend in the 
ast chapter of the book, and those who think that too little 
punishment is meted out to the brilliant adventuress in the end 
nay remember this to her credit It is supreme art in the treat- 
nent of her character that makes the reader understand and 
eel her attractiveness, though he knows her extraordinanly 
qualities , and m this no writer subsequent to Thackeray 
vho has tned to depict one of the genus Becky Sharp has even 
■afntly succeeded Anlong the minor characters ^ere is not 
me— and this is not always the case even with Thackeray’s 
*Wef figures — who is incompletely or inconsistently depicted , 
md no one who wishes fully to understand and appreciate 
'he book can afford to miss a word of it 

Vanity Fair was followed by Pendenms, Esmond and The 
^ewcomesj which appeared respectively m iSjo, 1852 and 1854 
[t might be more easy to pick holes cntically m Pendennts than 
n Vanity Fair Pendennis himself, after his boyish passion 
md university escapades, has disagreeable touches of flabbmess 
md worldliness , and the important episode of his relations 
^rlth Fanny Bo|0n, which Thackeray could never have treated 
otherwise thai*,3elicately, is so lightly and tersely handled that 
It is a* little vague even to those who read between the lines 
It can hardly be said that there is adequate preparation for the 
final announcement that those relations have been innocent, 


and one can hardly see why it should have been so long delayed 
Ihis does not, of course, affect the value of the book as a picture 
of middle- and upper-class life of the time, the time when Vaux- 
hall still existed, and the haunt for suppers and songs which 
Thackeray in this book called the Back Kitchen, and it is a 
picture filled with striking figures In some of these, notably 
m that of Foker, Thackeray went, it is supposed, very close 
to actual life for his material, and in that particular case with 
a most agreeable result As for the two ‘‘ umbrae ” of Lord 
Steyne, it is difficult to believe that they were intended as 
cancatures of two well-known persons If they were, for 
once Thackeray’s hand forgot its cunning Here, as in the 
case of Amelia Sedley (Vanity Fair), the heroine has been thought 
a little insipid , and there may be good ground for finding 
Laura Pendennis dull, though she has a spirit of her own In 
later books she becomes, what Thackeray’s people very Seldom 
are, a tiresome as well as an uninviting person Costigan is 
unique, and so is Major Pendennis, a type which, allowing for 
differences of periods and manners, will exist as long as society 
exists, and which has been seized and depicted by Thackeray 
as by no other novelist The Major’s two encounters, from 
both of which he comes out victonous, one with Costigan m 
the first, the other with Morgan m the second volume, are true 
touches of genius In opposition to the worldlineSs of the Major, 
with which Pendennis does not escape being tainted, we have 
Warrington, whose nobility of nature has come unscathed 
through a severe trial, and who, a thorough gentleman if a 
rough one, is really the guardian of Pcndennis’s career There 
is. It should be noted, a characteristic and acknowledged confu- 
sion m the plot of Pendennts ^ which will not spoil any mtelligent 
reader’s pleasure 

Probably most readers of The Newcomes (1854) to whom the 
book is mentioned think first of the fine, chivalrous and simple 
figure of Colonel Newcome, who stands out in the relief of almost 
ideal beauty of character against the crowd of more or less 
imperfect and more or less base personages who move through 
the novel At the same time, to say, as has been said, that this 
book ** IS full of satire from the first to the last page ” is to 
convey an impiession which is by no means just There is 
plenty ^f kindliness m the treatment of the young men who, 
like Clive Newcome himself and Lord Kew, possess no very shin- 
ing virtue beyond that of being honourable gentlemen , m the 
character of J J Ridley there is much tenderness and pathos, 
and no one can help liking the Bohemian ‘‘ F B ,” and looking 
tolerantly on his failings It may be that there is too close an 
insistence on the fiendish temper of Mrs Mackenzie and on the 
sufferings she inflicts on the colonel , but it must be remembered 
that this heightens the singular pathos of the closing scenes 
of the colonel’s life It has seemed convenient to take The 
Newcomes after PendenmSj because Pendennis and his wife 
reappear m this book as in The Adventwes of Phtltp , but 
Esmond (1852) was written and published before The Newcomes^ 
To some students Esmond seems and will seem Thackeray’s 
capital work It has not been rivalled as a romance repro- 
duemg with unfailing interest and accuracy the figures, manners 
and phrases of a past time, and it is full of beautiful touches 
of character But Beatrix, upon whom so much hinges, is an 
unpleasing character, although one understands fully why men 
were captivated by her insolent beauty and brilliancy , and 
there is some truth m Thackeray’s own saying, that “ Esmond 
was a prig ” Apart from this, the story is, like the illusion of 
a past time m the narrative, so complete in all its details, so 
harmoniously worked out, that there is little room for criticism. 
As to Esmond’s marriage with the lady whom he has served and 
loved as a boy, that is a matter- for individual judgment 
Beatrix, it has been indicated above, is wonderfully drawn and 
not the least Wonderful thing about her is her reappearance as 
the jaded, battered, worldly, not altogether unkindly, Baroness 
m The Virginians It was just what Beatrix must have come 
to, and her decline is handled with the lightest and finest touche 

In 1851 Thackeray hkd written The English Humourists of 
the Eighteenth Century ^ delivered as a senes of lectures at Willis’s 
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Rooms in the same year, and re-delivered m the Umted States 
in 1852 and 1853, as was afterwards the senes called The Four 
Georges, Both sets were written for the purpose of lecturing 
In 1854 was published a most delightful burlesque, The Rose 
and the Rtng^ whereof the origin has already been mentioned^ 
In 1857 Thackeray stood unsuccessfully as a parliamentary 
candidate for Oxford against Mr Cardwell, and m the same 
year appeared the first number oi The VtrginiAns, a sequel to 
Esmond This is a most unequal work — inferior, as sequels 
are apt to be, to Esmond as an historical romance, less compact 
and coherent, prone to divagation and desultoriness, yet charm- 
ing enough in its lifelikeness, in the wit and wisdom of its re- 
flexions, and, as has been said, m its portrait of Beatrix grown 
old The last number of The Virginians came out in 1859, 
and in the same year Thackeray undertook the editorship of 
the Cornhill Magazine This was a task which, as readers of 
his Roundabout Paper Thoms in the Cushion ” will remember, 
the kmdliness and sensitiveness of his disposition made irksome 
to him, and he resigned the editorship m April 1862, though he 
continued to write for the magazine until he died In the 
Cornhill appeared from his pen Lovel the Widower y previously 
written, with different names for some of the personages, in 
dramatic form. The Adventures oj Philip (1861-62), the 
Roundabout Papers y and (1860-63) story, unhappily 
never finished, called Dents Duval Lovel the Widower, changed 
from the dramatic to the narrative form, remams a piece of 
high comedy in which the characters are indicated rather than 
fully worked out, with a bold and practised touch The Round- 
aboiU Papers, a small storehouse of some of Thackeray’s best 
qualities as an essayist, came out in the Cornhill Magazine 
simultaneously with Lovd the Widower and with The Adventures 
of Philips Among these papers is one differing m form from the 
rest, called '' The Notch on the Axe — a. Story k la Mode It is 
an almost perfect specimen of the author’s genius for burlesque 
story-telling , but it contains an odd instance, which a careful 
reader will not fail to discover, of that odd habit of maccuracy 
of which Thackeray himself was conscious The Adventures 
of Philip is, as has been before said, m the nature of a sequel to 
or a completion of A Shabby Genteel Story As with the other 
direct sequel, it is a work of great inequality It contains 
scenes of humour, pathos, satire, which rank with Thackeray^s 
best work, some old friends from others of the novels make 
brief but pleasant reappearances in its pages , there are fine 
sketches of journalistic, artistic and diplomatic life, and the 
scene from the last-named in Pans is inimitable The Little 
Sister is altogether delightful , the Twysden family are terribly 
true and vastly diverting , the mmor characters, among whom 
old Ridley, “ J J ’s ” father, should be mentioned, are wonder- 
fully hit off , nor did Thackeray ever write a better scene than 
that of the quarrel between Bunch, Baynes and M*Whirter in 
the Pans pension Philip himself is impossible , one cannot say 
that the character is ill-drawn — it is not drawn at all It is an 
entirely different personage in different chapters , and it has 
here and there a very unpleasant touch which may perhaps 
have come of rapid wntmg Yet so admirable are many parts 
of the book that Philip cannot be left out of the list of Thack- 
eray most considerable works Dents Duval, which reached 
only three numbers, promised to be a first-rate, work, more or 
less m the Esmond manner The author died while it was 
in progress, on the day before Christmas day 1863 He was 
buned m Kensal Green, and a bust by Marochetti wks put up 
to his memory in Westminster Abbey 
Little has yet been said of Thackeray’s performances in poetry 
They fonned a small but not the least significant part of his 
fife’s work The grace and the apparent spontaneity of his 
versification arc be>ond question Some of the more seriolis 
efforts, such as ‘‘ The Chronicle of the Drum ” (^841), fqll 
of power, and instmct with true poetic feelmg. Both the half- 
humorous, half-pathetic ballads and the wholly extravagant 
ones must be class^ with the best work m that kind , and the 
translations from ^dranger are as good as verse translations 
can be Thackerav had the true poetic instindt,- and proved 
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It .by writing poetry which equalled his prose m grace and 
feelmg 

There can be httle doubt that Thackeray will always be 
ranked among the foremost English writers of fiction, or that 
his more infrequent work as essayist and poet will go hand m 
hand with his wider achievements as a novelist Many attempts 
have been made £U: many times to institute a comparison be- 
tween Thackeray and Dickehs as novelists In truth it would 
be as much to the purpose, to borrow a homely metaphor, 
to compare chalk with cheese The two authors were so 
radically different in their purviews, m theu: modes of thought, 
m their methods of expression, that critical comparison between 
them is of its nature absolutely unprofitable It is better to 
recognize simply that the two novelists stood, each in his own 
way, distinctly above even their most distinguished con- 
temporanes As to preference, that is a matter with which 
criticism has nothmg, and mdividual mclmation has every- 
thing, to do 

The books of reference that can be best commended to the student 
of Thackeray’s hfe and works are Menvale and Marziak’ I ife of 
Thackeray (1891), R H Shepherd, Bihhogvaphy of Thackeray 
(1880), C P Johnson The Early Writings of Thackeray (1888), 
Charles Whibley's Thackeray (1905) a cntical commentary, the 
edition of Thackeray's Works with biographical mtrociuctions 
(1897-1900) by Ins daughter, I^y Ritchie , the Life of Thackeray 
(" Englush Men of Letters Senes,'* 1899) by Anthony Trollope 
It is curious that Trollope sliowed m his own Autobiography lar 
more appreciation of Thackeray's great qualities than is apparent 
in the formal Life (W H P ) 

THAIS, a Greek courtesan, who lived durmg the time of 
Alexander the Great She accompanied him on hts Asiatic 
campaign, and is chiefly known from the story which represents 
her as having persuaded the conqueror to set fire to the city of 
Persepolis This anecdote forms the subject of Dryden’s Ode 
to Saint Cectha's Day But its authenticity is doubtful, since 
It is based upon the authority of Qeitarchus, one of the least 
trustworthy of the histonans of Alexander Thais subse- 
quently became the wife of Ptolemy Lagus, king of Egypt 
Numerous anecdotes and witticisms attributed to her will he 
found m Athenaeus 

See Diod Sic xvii 72, Plutarch, Alexander, 38, \thenaeus 
xiii 576 585 , . Qnintns Curtins v 7 

THALBERG, SIQISMOND (1812-1871), German pianist and 
compioser, was born at Geneva m 1812 (May the 5th or January 
the 7th) In 1822 he was taken to Vienna, where, under the 
watchful care of Count Dietnchstem, his education was com- 
pleted He made his first appearance as a pianist at Prince 
Mettemich’s m 1826, and published his first composition — a 
Fantasia on Airs from “ Euryanthe ” — 1828, but it was not 
until 1830 that he was first fairly mtroduced to the public, with 
such brilliant success that from that time forwai^ his only 
nval was Liszt (qv) In 1834 he was appointed “ kammer- 
virtuos” to the emperor of Austria He first appeared m 
Pans m 1837 , and m 1838 he went to England, astonishing 
his hearers with the novel effects produced m his VariaHons on 
God Save the Queen, while lie charmed them with his delicate 
touch and the purity of his expression Thenceforward his 
career was a succession of triumphs In order to disprove the 
popular idea that he could execute no music but his own, he 
played Beethoven’s Concerto tn C minor (Op 37) at the London 
Wednesday Concerts, held m 1846-47 at Exeter Hall, with a 
keen mtelligence which proved his power 6f interpreting the 
works of the ^eat masters to be at least on a level with his 
wonderful tedinique Besides his piknoforte compositions, 
which are almost innumerable, Thalberg produced two operas — 
Cristina, which proved a complete failure, and Llortnda, which 
fared but little better at Her Majesty’s Theatre m 1851 He 
played in London for the last tune m 1863, and afterwards 
retired to his estate near Naples, He died at Naples on the 
27th of April 1871 

THALE, a town of Germany, in the Prussian province of 
Saxony, charmingly situated under the northern declivity of 
the Harz Mountams, 8 m rail S W of Quedlmburg, at 
the entrance to the romantic gorge of the Bode, and m thej 



20 THALES OF MILETUS 


immediate vicinity of the Rosstrappe, the Hexentanzplatz and 
other notable points in the Harz Pop (1905) 13,194 It is 
largely frequented as a summer resort and for its salme 
springs It IS also a brisk manufacturing centre, its chief pro- 
ducts bemg enamelled goods, iron-ware and machinery 

THALES OF MILETUS (640-546 bc), Greek physical 
philosopher, son of Examyus and Cleobuline, is universally 
recognized as the founder of Greek geometry, astronomy and 
philosophy He is said by Herodotus and others to have been 
of Phoenician extraction, but the more common account (see 
Diogenes Laertius) is that he was a native Milesian of noble 
birth Zeller thinks that his ancestors belonged to the Cadmean 
tribe in Boeotia, who were intermingled with the lonians of Asia 
Minor, and thus reconciles the conflicting statements The 
nationality of Thales is certainly Greek and not Phoenician 
rhe high estimation in which he was held by his contemporaries 
IS shown by the place he occupied as chief of the seven “ wise 
men ” of Greece , and m later times amongst the ancients his 
[ame was quite remarkable It is well known that this name 
[cro</>os) was ^ven on account of practical ability , and in accord- 
ince with this we find that Thales had been occupied with civil 
\ffairs, and indeed several instances of his political sagacity 
^lave been handed down Of these the most remarkable is the 
id vice, praised by Herodotus, which he gave to his fellow- 
ountrymen “ before Ionia was ruined ** — “ that the lomans 
>houId constitute one general council m Teos, as the most 
entral of the twelve cities, and that the remaining cities should 
levertheless be governed as independent states ” (Herod^ l 170) 
[t IS probable, however, that in the case of Thales the appella- 
ion “ wise man,” which was given to him and to the other six 
n the archonship of Damasius (586 b c ),^ was conferred on him 
lot only on account of his political sagacity, but also for his 
scientific eminence (Plut Solon, 03) To about the same time 
nust be referred his celebrated prediction of the eclipse of the 
sun, which took place on the 28th of May 585 b c. This event, 
vhich was of the highest importance, has given rise to much 
hscussion The account of it as given by Herodotus (1 74) 
ontains two statements — (i) the fact that the eclipse did 
ictually take place during a battle between the Medes and the 
^ydians, that it was a total eclipse (Herodotus calls it a “ night 
lattle ”), that it caused a cessation of tiostihtaes and led to a 
asting peace between the contending nations , (2) that Thales 
lad foretold the eclipse to the lonians, and fixed the year m 
vhich it actually did take place Various dates — ^ranging from 
>25 BC to 583 BC — have been assigned by different chrono- 
ogists to this eclipse , but, since the investigations of Airy ,2 
iind,® and Zech,^ the date determined by them (May 28, 585 b c ) 
las been generally accepted (for later authorities see Eclipse 
ind Astronomy) This date agrees nearly with that given by 
^hny (H N n 12) The second part of the statement of 
lerodotus— thp reality of the prediction by Thales — has been 
requently called in question, chiefly on the ground that, m 
irder to predict a solar eclipse with any chance of success, 
me should have the command of certain astronomical facts 
vhich were not knoiyn until the 3rd century b c , and then 
nerely approximately, and only employed with that object 
n the foUowmg century by Hipparchus The question, how- 
‘ver, IS not whether Thales could predict the eclipse of the sun 
vith any chance of success — ^much less whether he could state 
leforehand at what places the eclipse would be visible, as some 
lave erroneously supposed, and which of course would have 
>een quite impossible for him to do, but simply whether he 

* Bretschneider {Dte Geom vor biililides, p 40) ^ylthout stating 
119 authority Rives “ between 581; and 583 b c ’* as the date of 
he archonship of Damasius In this he js followed by some other 
ecent writers, who infer thence that the name " wise " was con- 
erred on Thales on account of the success of his prediction The 
late 586 B c , given above, which is taken from Clinton, is adopted 
jy ZeUer 

• On the Eclipses of Agathocles, fhalea, and Xerxes/’ Phil 
Trans vol cxlm p 179 seq 1853 

^ Astrop^tsche Untersnehungen der mchhgeren FtnsUrnisse, &C,, 

?• ^ 7 . 1853 


foretold that there would be a solar eclipse in that year, os 
stated by Heroaotus^ Now as to this there is quite & remarkable 
unanimity m the testimony of the ancients, and tht evidence 
IS of the strongest kmd, ascending to Herodotus, and, according 
to the account of Diogenes Laertius, even to Xenophanes, who 
was an Ionian, and not much later than Thales Further, 
we know that in the 8th century b c there were observatories 
in most of the large cities m the valley of the Eupiirates, and 
that professional astronomers regularly took observations of 
the heavens, copies of which were sent to the king of Assyria , 
and from a cuneiform mscription found in the palace of Senna- 
cherib at Nmeveh, the text of which is given by George Smith, ^ 
we learn that at that time the epochs of eclipses of both sun and 
moon were predicted as possible-^probably b> means of the 
cycle of 223 lunations or Chaldaean Saros — and that observa- 
tions were made accordingly 

The wonderful fame of 1 hales amongst the ancients must have 
been m great part due to this achievement, which seems, more- 
over, to have been one of the chief causes that excited amongst 
the Hellenes the love of science which ever afterwards char- 
actenzed them Thales seems not to have left any wntings 
behind him, though as to this there appears to be some doubt 
(see Diog Laer 1 23) Many anecdotes, amusing rather 
than instructive, are related of him, which have been handed 
down by Diogenes Laertius and other writers From some of 
them it would appear that he was engaged in trade, which is 
indeed expressly stated by Plutarch {Solon, c 2) It is probable 
that m the pursuit of commerce he was led to visit Egypt Of 
the fact that Thales visited Egypt, and there became acquainted 
with geometry, there is abundant evidence Hieronymus of 
Rhodes (ap Diog Laer 1 27) says, he never had an}- teacher 
except during the time When he went to Egypt and associated 
with the priests ” ® 

But the characteristic feature of the work of Thales was that to 
the knowledge thus acquired he added the capitali creation of the 
geometry of lines, which was essentially abstract m its character 
The only geometry known to the Egyptian priests was that o£ 
surfaces, together with a sketch of that of solids, a geometry 
consisting of some simple quadratures and elementary cubatures, 
which they had obtained empirically Thales, on the other 
hand, iHtroduced abUract geometry, the object of which is to 
establish precise relations between the different parts of a 
figure, so that some of them could be found by means of others 
m a manner strictly rigorous This was a phenomenon quite 
new in the world, and due, m fact, to the abstract spirit of the 
Greeks 

The following discovenes m geometry are attributed to 1 hales — 

(1) the circle is bisected by its diameter (Prod op cit p 157), 

(2) the angles at the base of an isosceles triangle are equal (JTd, 
p 250), (3) when two straight lines cut each other the vcrtic^ally 
opposite angles are equal (Id p 299) , (4) the angle in a semi- 
circle is a tight angle ^ (5) the theorem Euclid 1 26 is referred 
to Thales by Eudemus (Prod op ett p 3 <12) Two a'pphcations 
of geometry to the solution of practical problem^ are also attri- 
buted to hjm — (i) the determination of the distance of a ship 
at sea for which ho made use of the last theort in , (2) the deter- 
mination of the height of a pyramid by means of the length of its 
shadow according to Hieronymus or Rhodes (Diog Laer 1 27) 
and Pliny (N H xxxvi 12), the shadow was measured at the 
hour of the day when a man’s slxadow is the same length as. him 
self Plutarch, however, states the method m a form requiring the 
knowledge of Enthd vi 4, but without the restriction as to the 
hour of the day (Sept Sap Conviv a) Further, we learn from 
Diogenes L<aertiu8 (i 2j) that he perfected the things relating to 
the scalene triangle and the theory of hues Produs, too in his 
summary of the history of geometry before Euclid, which he prob- 
abfy derived froin Eudemus of Rhodes, says that Thales having 
visited Egypt, first brought the knowledge 01 geometry into Greece 

— — , .1 — — 

• Assyrian Dificovertes, p 409 

• Cf, Paniphxla and the spurious letter from Thales to Pherecydes, 
^ Diog lAef , Produs, in pnmum Vuchdts Elementorum Lihrum 
Comm&niaru ed Friedlein p 65 , Pliny H N xxxvi 12 lam- 
bhehus, In Vit Pythag, 12, Piutai:*ch, Sept Sap. Convw 2, De 
Istde, 10 and Plac 131 

’ This IS unquestionably the meaning of the statement of Pitnphila 
(temp Nero), ap Diog Lafcr 1 24 that he was the first person to 
desenbe a right-angled triangle in a circle 
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that he discovered many things himself, and commumcated the 
beginnings of many to his successors, some of which he attempted 
in a more abstract manner {Ka$o\iK(iT€f>Q») and sOiyie m A more 
intuitional or sensible manner (alffBifriKtbrepov) {op (nt p 65) 

From these indications it is no doubt difficult to determine what 
Thales brought from Egypt and what was due to his own inven- 
tion This difficulty has, however, been lessened smee the trans- 
lation and pubhcation of the papyrus Rhmd by Eisenlohr , ^ and 
it IS now generally admitted that in the distinction made m the 
last passage quoted above from Proclus reference is made to the 
two forms of his work — al(r67jTiKdyr€poy pointing to what he 
denved from Egypt or arrived at in an Egyptian manner, while 
Ka0o\iK<bT€poy indicates the chscovenes which he made in accord- 
ance with the Greek spirit To the former belong the theorems 
(i), (2) and (3), and to the latter especially the th^rem (4) and 
also probably, his solution of the two practical problems We 
infer, then [i] that Thales must have knovn the theorem that 
the sum of the three angles of a triangle are equal to two right 
angles This inference is made from (4) taken along with (2) No 
doubt we are informed by Proclus, on the authority of Eudemus, 
that the theorem Fuclid i 32 was hrst proved in a general way 
by the Pythagoreans, but, on the other hand, we learn from 
Geminiis that the ancient geometers observed the equality ta two 
right angles in each kind of triangle— -in the equilateral first then 
in the isosceles and lastly in the scalene (ApoU Conica, ed 
Halleius, p g) and it is plain that the geometers older than the 
Pythagoreans can be no other than Thales and his school Ihe 
theorem, then seems to have been arrived at by induction and 
may have been suggested by the contemplation of floors or walls 
covered with tiles of the form of equilateral triangles, or squares 
or liexagons [2] Wc see also m the theorem (4) the first trace 
of the important conception of geometrical loci which we there- 
fore attnbute to Thales It is worth noticing that it was m this 
manner that this remarkable proptrty of the circle, with which 
in fact, abstract geometry was inaugurated presented itself to the 
imagination of Dante — 

O se del mezzo cerchio far si puote 

Iriangol si ch’un retto non avessc — Par c xin lOl 

[3] Thales discovered the theorem that the sides of equiangular 
triangles are proportional The knowledge of this theorem is dis- 
tinctly attributed to Tliales by Plutarch, and it was probably 
made use of also in his determination gf the distance of a ship 
at sea 

Let us now consider the importance of the work of Thales 

I In a scientific point of view (a) we see m the fir^t place that 
by his two theorems he founded the geometry of hnes which has 
ever since remamed the pnncipal part ol geometry , (^) he may 
in the second place, be fairly considered to have laid the fognda 
tion of algebra for his first theorem establishes an equation in the 
true sense of the word, while the second institutes a proportion * 

II In a philosophic point of view we see that in these two theorems 

of 1 hales the first type of a natural law te the expression of a 
fixed dependence between different quantities or in anotlier form 
the disentanglement of constancy m the nudst of vanety— has 
decisively ansen * HI I^tly in a practical point of view 
Thales furnished the first example of an application of tlieoreticnl 
geometry to practice,* and laid the foundation of an important 
branch of the same — the measurement of heights and distances 
For the further progre'^s of geometry see Pythagoras , 

As to the astronomical knowledge of Thales we have the follow- 
ing notices — (i ) besides the prediction of the solar eclipse, Eudemus 
attributes to him the discovery that the circuit of the s\m between 
the solstices is not always uniform • (2) he called the last day of 
the month the thirtieth (Diog Laer 1 24), (3) he divided the 
year into 365 days (Id i 27) , (4) he determined the diameter 
of the sun to be the 72Qth part of the zodiac, • (t) he appears 
to have pointed out the constellation of the Lesser rp his 

countrymen, and instructed them to steer by it [as pearer, the 
pole] instead of the Great Bear (Gallimachus ap Diog i 

23 , cf Aratus, Phaenomena, v 36 seq ) Other discoveries ui 
astronomy are attributed to Thales but on authonties which are 
not trustworthy He did not know, for example, that “ the earth 
IS spherical,’* as is erroneously stated by Plutarch {Plaata, in 10) , 
on the contrary, he cpnceived it to a flat disk, and in thi^ sup- 
position he was fo^owed by most of his sugeessors lu the Ionian 
schools, including Anaxagoras The doctrine of the sphericity of 


^ Etn mathemattsches Handbuch der alien Ae^yptef (Leipzig, 1877) 

* Augpste Comte, Sy^iime de Pohitque Po^titve, in, pp 297,11300 

* P Laffitte, Les Grands Types de fHumamti, vol 11 p. 29a 

* lb\d , p 294 

* Theonis Srn^aei Platomci Liber de Asironomtat ed* Th, H 

Martin, p 324 (Pans, 1849) Cf Diog l^r t >241 ^ 

* This IS the received mterpi^tation of the passage la Diogenes 

Laertius, 1 24 (see Wolf, Gesc/t der Astron p 169), where veSTivaiov 
is probably a scribe’s error for Cf Apuleius, Florida 

iv 18, who attnbutea to Thales then old, the discovery “ quotiens 
sol magnitudme sua circulum quom permeat metiatur 


the earth, for which the researches of Anaximander had piepared 
the way,^ was in fact one of the great discoveries of Pythagoras, 
was taught by Parmenides, who was connected with the Pytha- 
goreans, and remamed for a long time the exclusive property of 
the Italian schools ® (G J A ) 

Philosophy — Whilst m virtue of his political sagacity and 
intellectud eminence Thales held a place m the traditional list 
of the wise men, on the strength of the disinterested love of 
knowledge which appeared in his physical speculations he was 
account^ a “ philosopher ” {<liik 6 (ro<fos) His “ philosophy ** is 
usually summed up in the dogma “ water is the principle, or 
the element, of thmgs , but, as the technical terms “ principle ” 
(apX^) ** element ” ((rroix^iov) had not yet come into use, 
It may be conjectured that the phrase “ all things are water ” 
(wdrra tJSiop loTt) more exactly represents his teaching Writings 
which bore his name were extant in antiquity , but as Aristotle, 
when he speaks of Thales’s doctrine, alwajs depends upon 
tradition, there can be little doubt that they w ere forgeries 

From Aristotle we learn (i) that ITiales found in water the 
origin of things , (2) that he conceived the earth to float upon a 
sea of the elemental fluid , (3) that he supposed all things to be 
full of gods , (4) that m virtue of the attraction exercised by the 
magnet he attributed to it a soul Here our information ends 
Aristotle’s suggestion that Thales was led to his fundamental 
dogma by observation of the part which moisture plays in the 
production and the maintenance of life, and Simplicius’s, that 
the impressibility and the bmding power of water were perhaps 
also m his thoughts, are by admission purely corjectural 
Simplicius’s further suggestion that Thales conceived the ele- 
ment to be modified by thinning and thickening is plainly 
inconsistent with the statement of Theophrastus that the h}'po- 
thesis m question w^as peculiar to Anaximenes The assertion 
preserved by Stobaeus that Thales recognized, together with 
the matenal element “ water,” ‘‘ mind,” which penetrates it 
and sets it m motion, is refuted by the precise testimony of 
Aristotle, who declares that the early physicists did not distin- 
guish the moving cause from the matenal cause, and that before 
Hermotimus and Anaxagoras no one postulated a creative 
mtelligence 

It would seem, then, that Thales sought amid the variety of 
things a single matenal cause , that he found such a cause in 
one of the forms of matter most familiar to him, namely, water, 
and accordingly regarded the world and all that it contains as 
water variously metamorphosed , and that he asked himself 
no questions about the manner of its transformation. 

The doctnne of Thales was interpreted and developed in the 
course of three succeeding generations First, \naximaniit r chose 
for what he called his “principle” (dpx'^) nof water but a cor- 
poreal element intermediate between hre and air on the one hand 
and water and eartll on the other Next, Anaximenes preiemng 
air resolved its transformations into processes of thinning and 
thickening Lastly, Heraclitus asserted the claims of fire which 
he conceived to movhfy itself not occasionally but perpetuaEv 
Thus Thales recognized change but was not careful to explain it , 
Anaximander attnbuted to change two directions Anaximenes 
conceived the two sorts of change as rarefaction and condensation , 
HeracUtus, perceiving that if, as his predecessors had taatly 
assumed change was occasional, the interference of a moving cause 
was necessary made change perpetual But all four agreed in 
tracing the variety of tnings to a single matenal cause, corporeal, 
endowed wath qualities, and capable of self-transformation A new 
departure was taken by the Eleatic Parmenides {q v ) who expressly 
noting that, when Thales and his successors attnbuted to the sup- 
posed element changing qualities they became plurahsts required 
that the superficial vanety of nature should be stnctlv distin- 
^ished from its fundamental unity Hence, whereas Tliales and 
his successors had confounded the One^ the element, and the Many, 
Its modifications, the One and the Not-One or Many became with 
Parmenides matters for separate investigation In this wav two 
Unes of inquiry onginate<l On the one hand Empedocles and 
Anaxagoras, abandoning the pursuit of the One gave themselves 
to the scientific study of the Many , on the other Zeno abandoning 
the pursuit of the Many, gave himself to the dialectical study of 
the One Both successions were doomed to failure , and the result 


’ In likening the earth to a cylinder Anaximander recogmzed its 
circular figure in ohe direction 

• See G V Schiaparelli, / Precursort dt Copemteo nelV AnttchUd, 
p 2 (Milan, 1873) 
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was a scepticism from which the tliought of Greccse did not emerge 
until Plato returning to Parmenides declared the study of the 
One and the Many, jointly regarded to be the tnie ollice of philo- 
sophy Thus, meagre and futile as the doctrine of flialcs was 
all the Greek scliools with the solitary exception of that of Pytha- 
goras, took tlieir ongui from it Not m name only» but also in 
fact, Thales the hrst of the Ionian physicists, was the found^er 
of the philosopliy of Greece 

Bibliography — (a) Ge-ometncai and Astronomical C A Bret- 
schneider Die Geometric tt die Geometer vor Eukhdes (Leipzig 
1870) , H Hankel Aur Geschuhte der Mathematik (Leipzig, 1874) , 
G I Allman “ Greek Crcomctry from Thales to EucUd,^* Her- 
mathna, No v (DubUn, 1877) , M Cintor, Vorlesungen iiber 
(iischtchte der Mathematik (Leipzig, ,1880) , P Tannery, Thales 
de Milet ce qu’il a empnint^ A TEgypte Revue Philosophique 
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Astronomxe (Munich, 1877) See also under Eclipse and Astro- 
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tioned s v Parmenides A B Knsche Forschungen, pp 34-4^ 
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THALLIUM [symbol Tl, atomic weight 2040 ( 0 =:i 6 )], a 
metallic chemical element It was discovered in 1861 by Sir 
William Crookes, who, during a spectroscopic examination of 
the flue-dust produced in the roasting of selemferous pyrites 
occurring at 1 ilkerode in the Harz, observed a green line foreign 
to all then known spectra He concluded that the mineral 
contained a new element, to which he gave the name of thallium, 
from OaWoq, a green twig Crookes presumed that his thallium 
was something of the order of sulphur, selemum or tellurium , 
but Lamy, who anticipated ham in isolating the new element, 
found It to be a metal Our knowledge of the chemistry of 
thallium IS based chiefly upon the labours of Crookes 

The chemical character of thallium presents striking pecu- 
lianties Dumas once called it the ** orntthorhynchus paradoxus 
of metals ” As an elementary substance, it is very similar in 
Its physical properties to lead , it resembles lead chemically 
inasmuch as it forms an almost insoluble chloride and an 
insoluble iodide But the hydroxide of thallium, in most 
of Its properties, comes very close to the alkali metals , it is 
strongly basic, forms an insoluble chloroplatinate, and an alum 
strikingly similar to the corresponding potassium compounds. 
Yet, unlike potassium or lead, it forms a feebly basic sesquioxide 
similar to manganic oxide, Mn^s 

Traces of thallium exist in many kinds of pyntes, as used 
for vitriol-makmg The only known mineral of which it forms 
an essential component is the rare mineral crookesite of Skri- 
kerum, Smiland, Sweden, which, according to Nordenskiold, 
contains 33 3 per cent of selenium, 45 8 per cent of copper, 
3 7 per cent of silver, and 172 per cent of thallium The best 
raw materials for the preparation of thallium are the flue-dusts 
produced industrially in the roasting of thalliferous pyntes 
and the chamber muds ” accumulating m vitriobchambers 
wrought with such pyntes , in both it is frequently associated 
with selenium- The flue-dust from the pyrites of Thtux, near 
Spa (Belgium), according to Bottchcr, contains o 5 to o 75 per 
cent of thallium , that of the pyntes of Meggen, according to 
Carstanjen, as much as 3 5 per cent , while that of the pyntes 
of Ruhrort yielded i per cent of the pure chlonde to Gunnmg 

For the extraction of tlie metal from chamber mud, the latter is 
lx>iled with water which extracts the thalhom as the sulphate 
From the filtered solution the thalhum is precipitated as the 
chlonde by addition of hyditxihlonc acid along m general with 
more or less of lead chloride The mixed chlondes are boiled 
down to dryness with sulphuric acid to convert them into sulphates 
which are then separated by boihng water which dissolves only 
the thallium salt From the filtered solution the thallium is re- 
covered, as such by means of pure metaUic zinc, or by electrolysis 
The (approximately pure) metalhc sponge obtained is washed 
tnado compact by compression, fused in a porcelain crucible in an 
atmosphere of hydrogen, and cast into sticlw 

Metallic thalhum is bluish white , it is extremely soft and 
almost devoid of tenacity and elasticity Its specific gravity 
IS n 86 It fuses at 290® C , at a white heat it boils and can 
be distilled id hydrogen gas Its vapour density at 1728® 
corresponds to the molecule flj. Its s^ts colour the Bunsen 
flame a bright green When heated in air it is readily oxidized, 


with the formation of a reddish or violet vapour When ex- 
posc^ to the air it becomes quickl) covered with a film of oxide , 
the tarnished metal when plunged into water reassumes its 
metallic lustre, the oxide film bemg quickly dissolved When 
kept in Contact with water and air it is gradually converted into 
hydroxide, TlOH It decomposes water at a red heat, liberat- 
ing hydrogen and being itself converted into the hydrate It is 
readily soluble in nitric and sulphuric aads, but less so m hydro- 
chloric 

Thallium forms two senes of salts thallous, m which the 
metal is monovalent , and thallic, in which it is trivalent In 
the thallous ^enes many analogies with lead compounds are 
observed ; m the thallic some resemblance to aluminium and 
gold 

Thallous hydroxide, TlOH is most conveniently prepared by dc- 
composmg the solution of the sulphate with baryta water It 
crystallizes from its solution in long yeUow needles TIOII or 
which dissolve readily in water, forming an intensely 
alkalme solution, which acts as a caustic, and like it greedily 
absorbs carixinic acid from the atmosphere Unlike the alkalis, 
it readily loses its water at 100'’ C and even at the ordinary tempera- 
ture to form the oxide ILO which is black or black-violet 

Thallic oxide i TIO or was obtained by O Rabe (Absl 

J C S , 1907 11 7^9) by acting with hydrogen peroxide on an 

alkahn^ solution of thallous sulphate at low temperatures an 
initial red precipitate rapidly changing into a bluish-black com- 
pound It melts at 730° and decomposes rapidly above 800® 
giving oxygen and thallous oxide Thallous chloride TlCl is 
readily obtained from the solution of any thallous salt by the 
addition of hydrochloric acid, as a white precipitate similar in 
appearance to silver chloride, like which it turns violet in the hght 
and lusts below redness into a (yellow) liquid winch freezes into a 
horn-likc flexible mass It is also formed when the metal is burnt 
in chlorine The specilic gravity of this “ horn ” thallium is 7 02 
One part of the precipitated chlonde dissolves at o® C in 5(X) parts 
of water, and in 70 parts at 100® C It is less soluble m dilute 
hydrochlonc acid C irbonate of soda solution dissolves it pretty 
freely Thallous iodide, Til, is obtained as a yellow precipitate 
which requires 16 000 parts of cold water for its solution by the 
addition of potassium iodide to a solution of a thallous salt or 
by the direct union of its components The yellow crystals melt 
at 190®, anil when cooled down assume a red colour, which changes 
to the original yellow on standing Thallous bromide, TlBr, is a 
hght yellow crystalline powder it is formed analogously to the 
chlonde Thallous fluoride TIF, forms white glistening octahedra , 
it IS obtained by cr^tallizing a solution of the carbonate m hydro- 
fiuonc alid It resembles potassium fluoride m forming an acid 
salt, TlIIFa Thallous chloroplatinatt T^PtCL readily obtainable 
from thallous salt solutions by addition of platinum chlonde is a 
yellow precipitate soluble in no less than 15 600 parts of cold water 
Thcdlous perchlorate, IICIO^ and periodate TI1O4, are interesting 
inasmuch as thfey are isomorphous with the corresponding potassium 
salts Other instances of the isomoi pliism of thallous with potassium 
salts are the nitrates phosphates, h>drazoates, sulphates, chromates 
selenatos, and the analogously constituted double salts and also the 
oxalates, racemates and picrates Thallous carbonate Tl^COg, more 
nearly resembles the lithium compound than any other ordinary 
carbonate It is produced by the exposure of thallous hydrate to 
carbon dioxide, and therefore is obtained when the moist metal is 
exposed to the air It forms resplendent monoclinic pnsms, 
soluble m water Thallous sulphate rigS04 forms rhombic pnsms, 
soluble in water, which melt at a red heat with decomposition, 
sulphur dioxide being evolved It unites with sulphuric acid giving 
an acid salt TIHSO4 3HgO, and with aluminium, chromium ana 
iron Shlphates to form an “ alum ’* It also forms double salts of 
the type Tl2S04(Mg,Fe,ZnS04) 6H2O Thallouk sulphide, TlgS, is 
obtain^ as a black precipitate by passing sulphuretted hydrogen 
into a thallous solution It is insoluble in water and in the 
alkalis, but reat^ily dissolves m the mineral acids On thaUium sul- 
phides ^ II P 61 abon, Abst ' J C S , 1907 11 770 Thallous nitrate 
TINO3, is obtained as white, rhombic pnsms by crystalhzing a 
solution of the metal, oxide, carbonate, Ac , In nitnc acid Various 
thallons phosphates are known The normal salt, Tlj,p04, is soluble 
in 2d6 parts of water and may be obtained by precipitation On 
thallous salts see W Stortenbeker, Abst JCS 1907, 11 770 
Thallic oxide, TlgOg, is obtained as a dark reddish powder 
insoluble in water and alkalis^ by plunging fiiolten thallium into 
oxygen, or by electrolysing water, using a thallium anode Thallic 
hydroxide, Tl(OH)3, is obtained as a brown precipitate by adding a 
hot sOlutibn of thallous chloride in sodium carbonate to a solution 
of sodium hypochlorite On dr3dng it has the composition riO(OH) 
Hydrochloric acid gives thallous <^londe and chlonne , sulphuric 
acid gives off oXygen , and on heating it first gives the tnoxide 
and afterwards xiie monoxide The hydroxide is obtained as 
brown hexagonal plates by fusing thallic Oxide with potash to 
which a little water has been added Thdlhc chloride, TICL,, is 
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obtaineci by tre&tihg thd motiochlonde \nth chlorine under water 
evaporation iti a Vacutfm gives colourless deliquescent crystals of 
TK Ig HoO By heatmg the metal or thallous chloride m chlonne, 
TlCl TlClg IS obtained, which on further heating gives 3TICI TlCIg 
as a yellowish brown mass The chloride when anhydrous is a 
crystalline mass which melts at 24*^ It forms several double salts 
with hydrochloric acid and the alkahne chlorides, and also 
with introsyl chloride ihe chlorine is not completely precipitated 
by silver nitrate in nitnc acid solution, the ionization apparently 
not proceeding to all the chlonne atoms Thalhc xodtde^ Tllg, is 
interesting on account of its isomorphism with rubidium and 
caesium tri-iodides a resemblance which suggests the formula 
lll(lo) for the salt, m Which the metal is obviously monovalent 
On the halogen compounds ^ec V Thomas, Abst JCS (1907) 
n «;47 Thalhc sulphate ri2(S04)g 7H2O, and malhc mtrate 
Tl(NOj,)p SHgO, are obtained as colourless “crystals on the evapora- 
tion of a solution of the oxide in the corresponding acid The 
sulphate decomposes into sulphuric acid and the trioxide on warming 
with water and differs from aluminium sulphate in not formmg 
alums 

Analysts — All thallium compounds vola<-ile or liable to dissocia- 
tion at the temperature of the flame ol a Bunsen lamp impart to 
such flame an intense green colour ihe spectrum contains a 
bright green of ^^ave-length 53e;i From solutions containing it 
as thallous salt the metal is easily precipitated as chlonde iodide, 
or chloroplatinate by the corresponding reagents Sulphuretted 
hydrogen in the presence of free mineral acid, gives no precipitate , 
sulphide of ammonium, fiom neutral solutions precipitates Tl^ 
as a dark brown or blaok precipitate insoluble in ext css of reagent 
fhallic salts are easily reduced to thallous by means of solution 
ot sulphurous acid, and thus rentlerecl amenable to the above 
reactions Iht chloroplatinate serves for the quantitative estima- 
tion L r H iwley employs sodium thiostannatc which precipi- 
tates thallmm as Tl2SnS4 insoluble in water and which may be 
dried on a (looch lilter at ms® It may be noted that all thalUum 
com]-)ounds are poisonous 

The atomic weight of thallium was determined very carefully 
hv Crookes who found Tl = 204 2 ( 0 =i 6 ), this hgure was con- 
firmed by Lepierre in 1893 

THALWEG (a German word compounded from Thaly valley, 
and We^j wav) in physical geography, a term adopted into 
English usage signifying the line of greatest slope along the 
bottom of a valley, i e a line drawn through the lowest points 
of a valley m its downward slope It thus marks the natural 
direction of a watercourse 

THAMES, the chief river of England, nsing m several small 
streams among the Cotteswold Hills m Gloucesterslnre Its 
source is generally held to be at a place known as Thames Head, 
in the parish of Coates, 3 m W by S of Cirencester , but claims 
have also been advanced on behalf of the Seven Springs, the 
head waters of the river Chum, 5 m, S of Cheltenham The 
length of the river from Thames Head Bndge to London Bridge 
IS 161J m and from London Bridge to the Norc, 47! m , a total 
of 209 m The width at Oxford is about 150 ft , at Teddmgton 
250 ft , at London Bndge 750 ft , at Gravesend 2100 it , and 
between Sheerncss and Shoeburyness, immediately above the 
Nore, 5^ m The height of Thames Head above sea-level is 
356 ft , but that of Seven Springs, the adoption of which as 
the source would extend the length of the river by several miles, 
IS 700 ft The height of the nver at Lechlade is 237 ft , the 
average fall between Lechlade and London, 143 J m , being 
rather less than 20 in per mile The drainage area of the Thames 

5924 sq m , including that of the Medway, which, as it joins 
the estuary unmediately above Sheerness, may be considered 
a tnbutary of the Thames The Thames forms part of the 
Gloucestershire-Wiltshire boundary to a point below Lechlade , 
ibence for a short distance it separates Gloucestershire from 
Berkshire , after which it $eparates successively Oxfordshire 
and Berkshire, Buckinghamshire and Berkshire, Middlesex and 
Surrey, and finally, at its estuary, Essex and Kent In the 
succeeding paragraph the bracketed figures indicate the dis- 
tance m miles above London Bndge 

The upper course lies through a brood valley, between the 
foot-hills Of the Cotteswolds on the north, and the slight eleva- 
tions dividing it frofn the Vale of White Horse on the south 
Ihe scenerv is rurd and pleasant, the course of the nver 
winding Before reaching Oxford the stream swings north, 
east and south to encircle the wooded hills of Wytham and 
Cumnor, which Overlook the city from the west. The Windnish 


30ms from the north (left) at New Bndge (126!), the Evenlode 
near Eynsham (119), and the Cherwell at Oxford (112) Be- 
tween Lechlade and Oxford the mam channel sends off many 
narrow branches , the waters of the Windnish are similarly 
distributed, and the branches m the nei^bourhood of Oxford 
formt the picturesque backwaters which only light pleasure 
boats can penetrate The river then follows a valley confined 
between the hills on cither side of Oxford, passes the pleasant 
woods of Nuneham, and at Abingdon (103!) receives the Ock 
from the Vale of White Horse At Dorchester (95 1 ) the Thame 
enters on the left, and the river then passes Wallingford (90!) 
and Goring (H5) Hitherto from Oxford its course, though 
greatly wmdmg, has lain generally m a southerly direction, 
but it now bends eastward, and breaches the chalk hills m 4 
narrow gap, dividing the Chiltems from the downs of Berkshire 
or White Horse Hills FrOm this point as far as Taplow the 
southern slopes of the Chiltems descend more or less closely 
upon the nver , they are finely wooded, and the scenery is 
peculiarly beautiful, especially in early summer Ihe charm 
of the Thames is indeed maintained throughout its course , the 
view of the rich valley from Richmond Hill, of the outskirts of 
London, is celebrated , the river is practically the only physical 
attribute to the beauty of the metropolis itself and the estuary, 
with Its burden of shipping and its industrial activity, is no 
less admirable At Pangboume (8of) the Thames receives the 
Pang on the right, and at Readmg (744) the Kennet on the same 
side After passing Reading it bends northward to Henley 
(65), eastward past Great Marlow (57) to Bourne End (54), and 
southward to Taplow and Maidenhead (49 J), receiving the 
Loddon on the right near Shiplake above Henley Winding in 
a south-easterly direction, it passes Eton and Windsor (43I), 
Datchet (41 i), Staines (36), Chertsey (32), Shepperton (30) 
and Sunbur}' (26 J), receiving the Coin from the left at Staines, 
and the Wey from the right near Shepperton Flowing past 
Hampton Court, opposite to which it receives the Mole on the 
right, and past Kingston (2oi), it reaches Teddmgton (18}) 
Passing Richmond (16) and Kew the river flows through London 
and its suburbs for a distance of about 25 m , till it has passed 
Woolwich Gravesend, the principal town below Woolwich, 
IS 264 m from London Bndge The estuary may be taken to 
extend to the North Foreland of Kent In the tideway the 
principal affluents of the Thames are the Brent at Brentford, 
the Wandle at Wandsworth, the Ravensboume at Deptford, 
the Lea at Blackwall, the Darent just below Enth, and the 
Ingreboume at Rainham, besides the Medway 

The basin of the Thames is of cunously composite character 
Thus the upper portion of the svatem above the gap at Gonng, 
IS a basin m itself defined on the uest and south bv the Cotteswold 
and White Horse Hills and on the east and north by the Chiltems 
and the uplands of Northamptonshire But there are several 
points at which its division from other river l>asiDS is only marked 
by a verv low parting Thus a weU-marked depression m the 
Cotteswolds brings the head of the (Gloucestershire) Coin, one of 
the head streams of the Thames very close to that of the Isbome, 
a tnbutary of the upper \von , the parting between the head- 
streams of the Thames and the Bristol Avon sinks at one point, 
near Malmesbury below 300 ft. , and head-streams of the Great 
Ouse nse little more than tvro miles from and only some 300 ft, 
above, the middle valley of the Cherwell The "White Horse Hills 
and the Chiltems stnke right across the fhames basin but almost 
their entire drainage from either flank lies withm it, and similarly 
a great part of the low Ivmg W'eald though marked off from the 
rest of the basin by the North Downs drams into it through these 
hills It may be noted further that the Kennet continues upward 
the line of the main valley below the Gonng g%p and the Cherwell 
that of the mam vallev above it The basin thus presents interest- 
ing problems The existence of wide vnUcys where the smaU 
upper waters of the Cherwell Evenloc^ and Coin now flow, the 
occurrence of w^aterborne dtixisits in their be<ls from the north-- 
west of England and from Wales, and the fa^t that the Thames* 
like its lower southern tributaries which pierce the North Downs, 
has been able to maintain a deep valley through the chalk eleva- 
tion at Gonng, are considered to pomt to the former existence of 
a much larger river, in the system of wluch were included the 
upper waters of the present Severn, Dee and other nvers of the 
west The question, in fact, involves tliat of the development of 
a largo port of the h;^rography of England 
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as I the Persian period the Greek text is quite discrepant 
Thapsacus was the crossing-place of Danus Codomannus, before 
and after his defeat (Arnan 11 13), and of Alexander (111 7), 
and in Strabo’s time it was the usual crossing-place (xvi 1,21), 
but Tiglath-pilestr 1 and Assur-nasir-pal crossed considerably 
farther north, and we have no reason to suppose that they were 
not simply following ttie practice of those early times y and we 
do not know when the custom of crossing at fhapsacus which 
the Hebrew text of the passage m 1 Kmgs may presuppose 
sprang up Xenophon’s army had to be content with fordmg 
the stream. Alexander, however, effected his crossmg (Arnan, 
111 7) by two connected bridges (of boats ?), and it Wtvs from this 
place that later be had the matenal for his fleet sent down 
(Arnan vii 19 , Strabo xvi 741) to Babylonia His successors 
must also have valued the place, for accordmg to Pliny (v* 87) 
it bore later the name of Amphipolis, perhaps bestowed on it 
(Steph Byr , Appian Syr 57) by Seleucus 1 , although the name, 
hke so many others, probably failed to win acceptance , and 
m the time of Eratosthenes the position of I hapsacus had be- 
come so central that he chose it as the point from which to 
I make his measurements for all Asia (Strabo 11 79, 80), and in 
the time of Strabo himself it was there that goods were em- 
barked for transport down the Euphrates (Q Curt x i), and 
landed after having come by stream from lower districts 
(Strabo xvi i, 33) After Phny the city is not again men- 
tioned ^ 

After various attempts at identification (see Ritter, Erdkunde) 
it has apparently been correctly identified by J P Peters {Nation, 
May 23, 1889) and B Montz ySitz^Ber d Bcrl Akad*, July 2^, 
1889) The name may survive in KaVat Dibse, “ a small rum 
8 m below Mcskcnc and 6 m below the ancient Barbalissus 
See J P Peters, Ntppur 196 ff (H W H ) 

THAPSUS, a low peninsula, now known as Magnisi, joined 
by a narrow isthmus to the mainland of Sicily, about 7 m 
N N W of Syracuse The founders of Megara Hyblaea settled 
here temporarily, according to Thucydides, m the winter of 
729-728 B c , but it seems to havi remained almost if not 
entirely uninhabited until the Athenians used it as a naval 
station m their attack on Syracuse early in 414 b c A number 
of tombs were excavated in 1894, containing objects belonging 
to a transitional stage between the second and third Siccl 
period, attributable roughly to 1000-900 c , and with a certain 
proportion of Mycenean importations 

See Orsi m Monumenti det Lincet (1897), vi 89-150 

THAR AND PARKAR, or Thur and Parker, a distnct of 
Bntish India in the Smd province of Bombay Area, 13,941 
sq m 1 he district is divided into two portions The western 
part, called the “ Pat,” is watered b> the Eastern Nara and the 
Mithrau canals, which constitute the sole water-system of the 
district, and the presence of water has created a quantity of 
jungle and marsh , the other part, called the Thar,” is a 
desert tract of rolling sand-hills, runnmg north-cast and 
south-west, composed of a fine but slightly coherent sand To 
the south-east of Thar is Parkar, where there are ranges of 
rocky hills, nsmg to 350 ft above the surrounding level, and 
open plains of stiff clay This portion contains the rums of 
several old temples The climate is subject to considerable 
extremes in temperature, being excessively hot in the summer 
and very cold in winter, the cold increasing as the sand-hills 
^are approached In 1901 the population was 389,714, showing 
an increase of 22 per cent m the decade The principal crops 
are millets, nee, wheat, oil-seeds and cotton Cultivation 
largely depends upon the control of the water which pomes 
down the canals and occasionally causes flood. Salt is found 
}n two or three places The western border of the district is 
entered by the narro\v-gauge railway from Hyderabad to Shadi- 
palli, connected with the North-Western mam line by a bridge 
across the Indus at Kotn, and with the Rajputana system , at 
Jodhpur Umarkot, the administrative headquarters of the 

^ Stephanus of Byzantium gives it in a hat of cities as a ‘‘ S3rrian 
town on the Euphrates " quotmg from Theopompus, without noting 
tliat he has already referred to it under the name Amphipolis 


distnct, IS on the edge of the desert Pop. (1901) 4924 It is 
historically mterestmg as the birthplace of the emperor Akbar 
in 1542 

Very little is known of the early history of the district The 
Soda Rajputs, said to be descendants of Parmar Soda, art sup- 
posed to have come into this part of Smd about 1226^ when they 
quickly displaced the rulers of the country, tl^ough, according 
to other authorities, they did not conquei; the country from the 
Sumras, the dominant rape, before the begmning of the i6th 
century The, local dynasty of the Sodas succumbed to the 
Kalhoras about 1750, since which period the flistriqt has bepn 
subject more or less to Smd The lalpur mii;s succeeded the 
Kalhoras, and built a number of forts to overawe the pcppl|e, 
who were lawless and addicted to robbery On the British 
conquest of Smd m 1843 the greater part of the district was ma$}e 
over to Cutch, but in 1856 it was mcorporated m the province 

of Smd In 1859 a rebellion broke out, which was quickfy 
suppressed 

THARANDT, a town of Germany, m the kingdom of Saxony, 
romantically situated on the Wilde Weisseritz, 9 m S W of 
Dresden, on the Dresden-Reichenbach railway Pop (1905) 
2967 It has a Protestant church, a hydropathic establish- 
ment, and the oldest academy of forestry m Germany (founded 
by Heinrich Cotta m i8n) with about sixty students Tharandt 
IS a favourite summer resort of the people of Dresden, one of 
Its principal charms being the magnificent beech woods which 
surround it 

See Donner Tharandt (Tharandt, 1890) 

THARGEUA, one of the chief Athenian festivals in honour 
of the Delian Apollo and Artemis, held on their birthdays, 
the 6th and 7th of the month Thargelion (about the 24th and 
25th of May) The name, which was derived by the ancients 
from Okp€iv rrjv y^v (“ to reap the land ”), is more probabl> con- 
nected with T€f)(r-yvai (cf Lat torreo, toAm), signifying the 
produce of the earth baked ” by the sun Essen tiallv an 
agricultural festival, the Thargeha included a purifymg and 
expiatory ceremony While the people offered the first-fruits 
of the earth to the god m token of thankfulness, it was at the 
same time necessary to propitiate him, lest he might rum the 
harvest by excessive heat, possibly accompanied by pestilence 
The purificatory preceded the thanksgiving service On the 
6th a sheep was sacrificed to Demeter Chloe on tfio Acropohs, 
and perhaps a swine to the Fates, but the most important 
ntual was the following Two men, who were called ipapfiaKol or 
irvpaKxoi>, the Ugliest that could be found, were chosen to die, 
one for the men, the other (according to some, a woman) for 
the women Qn the day of the sacrifice they were led round 
with strmgs of figs on their necks, and whipped on the genitals 
with rods of figwood and squills Wl>en they peached the place 
of sacrifice on the shore, they were stoned to death, their bodies 
burnt, and the ashes thrown into the sea (or over the land, to 
act as a fertilizing influence) The whipping with squills and 
figwood was mtendefl to stimulate the reprqductive energies 
of the </)ttp/xaKos, who represented the god of vegetation, annually 
slain to be born again It is agreed that an actual human 
sacnfice took place on this occasion, replaced in later timqs by a 
milder form of expiation Thus at Leu,ca§ a , criminal was 
annually thrown from a rock intq the sea as a scapegqat but 
his fall was checked by five birds and feathers attached to his 
person, and men watched below m small boats, wfio caught him 
and escorted him beyond the boundary of the cfty > 
at Massiha, on the occasion of some heavy calamity 
famine), one pf the poorest inhabitants vplunt^qried as a scape- 
goat For a year he was fefl up at thp pubbt expense, then 
dothed m sacred garments, led through the city apudst execra- 
tions, and cast out beyond the boundanes. The ceremony on 
the 7 th was of a cheerful character AU kinds of first-b^its 
were carried m procession and offered tp the god, and, as at the 
Pyanepsia (or Pyanopsia), etpea-Kovat (bifanoha^ of olive bpund 
with wool), borne by, children, were affixed by tl^em to the doors 
of the houses These branches, onginally intended as a charm, to 
avert failure of the crops, were afterwards regarded, as forming 
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part of a supplicatory service On the seccaid) day i choruses 
of men and boys took part m musical cohtestsy the pme^for 
which was a tnpod Further, on this day adopted persons 
were solemnly received mto the %enos and phraina of their 
adoptive parents (see Apaturia) 

See Pteller-Robtert, Grtechtsche Mytholo^ie, 1 (1804) j G F 
Schomann Gtiechtsche AUerthumer (4th ed by J H Lipoids ‘1897- 
1902) , P Stengel, Dw grtechtschen KuUus alter thumer (1890) , 
article in Smith’s Dictionary of Greek and Roman Antiamtws revised 
by L C Purser (3xd ed , 1891), A Mommsen Feste aer Stadt Athen 
(1898), h R Farncjll Cults of the Greek States, w (1906), pp 268- 
283 , J G Frazer, Golden Dough (2nd ed , 1900), » appendix C, 
‘ Offerings of First-Fruits ” and 111 p 93, § 15, “ On Scapegoats ** , 
W Mannhardt, intikeWedd- und Felaku^ (2nd od by 

1904-^S) 

THARRAWADDY, a town and district m the Pegu division 
of Lower Burma The town has a station on thfe railway, 
68 m NW from Rangoon Pop (1901) 1643.' The di^tnct 
has an area of 2851 sq m The Pegu Yoma range separates rt 
from Toungoo district, and forms the water-parting between 
the rivers Irrawaddy and Sittarlg , there are also many si!hall 
elevations The Irrawaddy is the principal navigable river 
Another important river is the Hlaing, which runs throii'gh the 
district from north to south, receiving from the east, through 
numerous channels, the drainage of the Pegu Yoma Mpqptains, 
which fertilizes the plain on its eastern bank There are teak 
forests and fuel reserves, covering an area of 732 sq m Among 
the wild animals found in the mountains are elephant, rhmoceros, 
bison and various kinds of feathered game The rainfall m 
1905 was 91 65 in Pop (1901) 395,570, showing an increase of 
17 per cent in the deeadc The railway runs through the 
centre of the district, with ten stations Ihe chief toWns are 
Gyobmgauk (6030) and fhonzd (6578) The staple crop is 
nee, but orchards and gardens are also common Ihe history 
of the district is identical with that of Henzada (qv) Tharra- 
waddy was formed m 1878 out of that portion of Henzada lying 
east of the Irrawaddy 

THARROS, an ancient town of Sardmia, situated on the west 
coast, on the narrow sandy isthmus of a peninsula at the north 
extremity of the Gulf of Oristano, now marked by the tower of 

5 Giovanni di Sinis it was 12 m W of Othoca ‘(Onstano) by 
the coast road, which went on northward to Cornus (a milestone 
of it IS given in Corp Inscr. Lat x 8009), and thence to Turns 
Libisoms It was of Phoenician origin, but continued to exist 
m Roman times, as the inscriptions show, though they give but 
little information (Mommsen in Corp imer Lot x 822) It 
was destroyed by the Saracens m the nth Century Scanty 
traces of Roman buildings may be seen, and an anment road 
paved with large blocks of stone A part of the site of the town 
IS now invaded by the sea The church of S, Giovanm di Sinis 
IS a heavy building of the 8th (?) century a d originally cruci- 
form, with a dome over the crossing , the transepts and dome 
are still preserved, but the nave with its two aisles is later It 
is naturally built of materials from the old town Close to it is 
a watch-tower and a spring of fresh water The importance of 
Pharros mav be inferred from the extent of its necropohs, which 
lies on the basaltic peninsula of S Marco to the S •, on the 
summit of It are the remains of a nuraghe Casual excavations 
are mentioned under the Spanish viceroys, but regular explorar 
tion only began m 1838, when the Roman tombs were examined 
In. 1850 Spano excavated many Phdenidan tombs , they are 
rectangular or square chambers cut m the rock, measurmg from 

6 to 9 ft* each way, m which inhumation was the rule The 
objects found— pottery, scarabs, jewelry, amulets, &c -trwere of 
considerable mterest In 1851 Lord Vernon opened fourteen 
tombs, and after that the whole countryside ransacked' the 
ilecropolis, without any proper records or notes being taken> and 
with great damage to the objects found Somte of these ob- 
jects are pa the museum at Cagliari, others m private collections, 
and main;yi scarabs are in the British Museum, alP of> which by 
the coins found with them are dated later than the Roman 
occupation {Catalogue of GeniSy London, 188^, pp 13 sqq )» In 
1885-86 regular excavations were made, the results of which 
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may be seen in the museum at Cagliari One tomb contained 
some fine gold ornaments, with Roman coins of the ist to 3rd 
century a d (F Vivanet m Notme degh Scam, 1886, 27 , 1887, 
46, 124) Th^ objects, like those found at Sulcis, show con- 
siderable traces of Egyptian mfluence, but are probably all of 
Phoenician importation — the theory of the existence of Egyptian 
colonies m Sardinia being quite inadmissible Some 3 m to 
the N IS the churdi of S Salvatore, with underground rock-cut 
chambers below it, used as a baptistery (^) by the early Christians, 
though the walls are decorated with pamtmgs of a dccidecll> 
pagan nature (T As ) 

THASOS, an island m the north of the Aegean Sea, dff' the 
coast of Ihrace and the plain of the river Nestus (now the Kara- 
Su) The island was colonized at an early date by Phoenicians, 
attracted probably by its gold mines , they founded a temple 
of Heracles, which still existed in the time of Herodotus Thasus, 
son of Phoenix, is said to have been the leader of the Phoenu lans, 
and to have given his name to the island In 720 or 708 B C 
Thasos received a Greek colony from Paros In a war which 
the Panan colonists waged with the Saians, a Thracian tribe, 
the poet Archilochus threw away his shield Ihe Greeks ex- 
tended their power to the mainland, where they owned gold 
mines which were even more valuable than those on the island 
From these sources the Thosians drew great wealth, their annual 
revenues amounting to 200 or even 300 talents Herodotus, 
who visited Fhosos, sa) s that the best mines on the island were 
those which had been opened by the Phoenicians on the east 
side of the island facmg Samothrace 1 he place was important 
during the Ionian revolt against Persia After the capture of 
Miletus (494 B c ) Histiaeus,the Ionian leader,laid siege to Thasos 
The attack failed, but, warned by the danger, the Fhasians 
employed their revenues to build war ships and strengthen their 
fortifications This excited the suspicions of the Persians, and 
Darius compelled them to surrender their ships 'tod pull down 
their walls After the defeat of Xerxes the Thasians joined 
the Delian confederacy , but afterwards, on account of a 
difference about the mmes and marts on the mainland, they 
revolted Ihe Athenians defeated them by sea, and, after a 
siege that lasted more than two years, took the capital, Thasos, 
probably in 463, and compelled the lhasians to destroy their 
walls, surrender their ships, pay an indemnity and an annual 
contribution (in 449 this was 2} talents, from 445 about 30 
talents), and resign their possessions on the mainland In 
41 1 BC, at the time of the oligarchical revolution at Athens, 
Thasos again revolted from Athens and received a Lacedae- 
monian governor , but m 407 the partisans of Lacedaemon 
were expelled, and the Athenians under ihrasybulus were ad- 
mitted After the battle of Aegospotami (405 bc), lhasos 
again fell into the hands of the Lacedaemonians under Lysander 
who formed a decarchy there , but the Athenians must have 
recovered it, for it formed one of the subjects of dispute between 
them and Philip II of Macedonia In the embroilment be- 
tween Philip III of Macedonia and the Romans, Thasos sub- 
mitted to Philip, but received its freedom at the hands of the 
Romans after the battle of Cynoscephalae (197 B c ), and it was 
still a “ free ’’ state in the time of Pliny After a penod of 
Latm occupation, it was captured by the Turks m 1462 , it 
was given by the Sultan Mahmud II to Mehemet Ah of F g> pt 
and still remams the property of the khedive Thasos, the 
capital, stood on the ntdth side 6 i the Island, and had tw o 
harbours, one of which was closed ' Archilochus described 
Thasos as “ an ass^s backbone crowned with wild wood,” and 
the description still suits the mountamous island with its 
forests of fir. The highest mountam, Ipsano, is 3428 ft high 
Besides its gold mmes, the wuie, nuts and marble of Thasob 
were well known in antiquity The mmes and marble quames 
are no longer worked 5 and the chief exports are now fir timber 
for* shipbuilding, olive oil, honey and wax The imports 
consist of manufactured goods, beasts of burden and com, 
for the island is too mountamous to grow enough com for the 
inhabitants 

Ihe population, distnbuted m ten villages, is estimated at 
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8000 llie people are Greek Christians, and do not differ in 
appearance from the inhabitants of the other Greek islands 
The villages are mostly situated at some distance from the sea , 
for the island suffered from pirates Even in the early part of 
the 19th century sentinels stood on duty night and day, and at 
a signal of alarm the whole population, including the Turkish 
aga himselt, used to hide m the woods. 

For a description of the island and its remains of antiquity see 
A. Conze, Retse auf den Jnsein des thraktschen Meeres (Hanover 
i860) , for inscriptions see Inset Gr xii 8 , the island is fuUy 
desenbed by J ff uaker-Penoyre in Journal Hell Stud xxix (1909) 

THATCH (0 E thaec , the word is common to many Teutonic 
languages in the sense of “ roof,'* “ cover ” , cf Du dak, Ger 
Dach , from Du dekken comes “ deck ” , the Indo-European 
root IS stag, whence Gr o-rcyos, roof, Lat. tegere, to cover , the 
French equivalent is chauttu), the material employed sometimes 
for roofs m the place of tiles or slates , it consists of wheat straw, 
of which several layers are required, to the depth of from 12 to 

14 in , or even extending to 18 m Unthreshed straw is said 
to last from twenty-five to thirty years, and is easily repaired 
In Norfolk the reeds of marshland are employed, and they con- 
stitute a durable thatch lasting from thirty to forty years or 
more Thatched roofs are not now allowed m London or other 
towns and their vicmity, but if saturated with a solution of j 
lime the thatch is said to be incombustible It forms an ex- 
tremely good roof, warm m w mter and cool in summer 

THATON, a town and district m the Tenasserim division of 
Lower Burma The town is situated below a hill range, 10 m 
from the sea It was formerly the capital of the Talamg 
kingdom and a sea-port Pop (1901) 14,342 The district has 
an area of 5079 sq m , pop (1901) 343,510, showing an in- 
crease of 29 ger cent in the decade It was formerly a sub- 
division of ^hferst distnct, but was formed m 1895 out of 
part of that fllid of Shwegyin district, which has now ceased to 
exist The kaple crop is rice, but a good deal of tobacco also 

15 grown The railway from Pegu to Martaban, recently opened, 
passes through this district and is calculated to increase its 
prosperity and population 

THAXTER* CELIA (1836-1894), American poet, was bom at 
Portsmouth, New Hampshire, on the 29th of June 1836 Her 
father, Thomas B Laighton, became offended with some of his 
associates in state politics, and retired about 1841 to the barren 
and isolated Isles of Shoals, ten miles off Portsmouth, where for 
about ten years he was keeper of the White Island lighthouse , 
and his daughter’s girlhood was therefore spent m marine 
surroundings, which coloured the best of the verse she after- 
wards wrote Her poems, mamly in lyrical form, deal with 
the beacon-light, the sea-storm, the glmt of sails, the sand- 
piper, the flower among the rocks, &c , m charactenstic and sym- 
pathetic fidelity She also wrote prose sketches of life and 
scenery, Among the Isles of Shoals (1873), stones and poems 
for children, and letters , besides a book about flonculture, 
An Island Garden (1894) In 1896 appeared a complete edition 
of her poems, edited by Sarah Ome Jewett She mamed m 
1851 Levi L rhaxter (d 1884), a devoted student of Robert 
Browning’s poetry, and spent most of her life on Appledore, 
one of the Isles of Shoals, where she died on the 26th of August 
1894 Her son Roland Thaxter (b 1858), a well-known crypto- I 
ganuc botanist, became professor of botany at Harvard in 1891 ! 

THAYER, ABBOTT HANDERSON (1849- ), Amencan 

artist, was bom at Boston, Massachusetts, on the 12th of 
August 1849 He was a pupil of J L Ger6me at the 6cole des 
Beaux Alts, Pans, and became a member ot the Society I 
Amencan Artists (1879), National Academy of Design 

(1901), and of the Royal Academy of San Luca, Rome As a 
painter portraits, landscapes, animals and the ideal figure, 
he wda hig^ rank among Amencan artists Among his best- 
known pictures are, ** Virgin Enthroned,” ** Cantas,” “ Ih 
Memona&vRobert Louis Stevenson,^’ and “ Portrait of a Young ' 
Woman ^’‘5 and he did some decorative work for the Walker 
Art Building, Bowdom College, Maine Thayer is also well 
known os a naturalist He developed a theory of protective 


coloration ” in animals (see Colours of Animals), which has 
attracted considerable attention among naturalists According 
to this theory^ “ animals are painted by nature darkest on those 
parts which tend to be most lighted by the sky’s light, and 
vice versa ” , and the earth-brown of the upper parts, bathed 
in sl^y-light, equals the skylight colour of the belly, bathed in 
earth-yellcw and shadow 

See his article “ Ihe Law which underlies Protective Coloration ” 
in the Annual Report of the Smithsonian Institution for 1897 
(Washington, 1898) , and Concealing Coloration in the Animal 
Kingdom (New York 1910), a summary of his discoveries, by his 
son Gerald H Thayer 

THAYER^ JAMES BRADLEY (1831-1902), Amencan legal 
writer and educationist, was bom at Haverhill, Massachusetts, 
on the 15th of January 1831 He graduated at Harvard CgUege 
m 1852, and at the Harvard Law School in 1856, in which year 
hp was admitted to the bar of Suffolk county and began to 
practise m Boston In 1873-83 he was Royall professor of 
law at Haryard , m 1883 he was transferred to the professor- 
ship which after 1893 was known as the Weld professor&hip 
and which he held until his death on the 14th of Februar) 1902 
He took an especial interest in the histone^ evolution of law 

H© wrote The Origin and Scope of the American Doctrine of 
Constitutional Law (1893) , Cases on Evidence (1892) , Casts on 
Constitutional Law (189O , The Develobment of Trial by Jury 
(1896), A Preliminary Treatise on Evidence at the Common Law 
(1898), and a short life of John Marshall (1901) and edited the 
twelfth edition of Kent’s Commentaries and the Letters of Chatincey 
Wrtght (^877) and A Westward Journey with Mr Cmtr<ton (1884) 

THAYER, JOSEPH HENRY (1828-1901), American biblical 
scholar, was bom at Boston on the 7th of November 1828 He 
studied at the Boston Latin School, and graduated at Harvard 
in 1850 Subsequentlv he studied theology at the Harvard 
Divimty School, and graduated at Andover Theological Seminary 
in 1857 He preached in Quincy, and in 1859-64 m Salem, 
Massachusetts, and in 1862-63 was chaplain of the 40th 
Massachusetts Volunteers He was professor of sacred literature 
m Andover Seminary m 1864-82, and in 1884 succeeded Erra^ 
Abbot as Bussey professor of New Testament criticism in the' 
Harvard Divinity School He died on the 26tn of November 
1901, soon after his resignation from the Bussey professorship 
He wasia member of the Amencan Bible Revision Committee 
and recording secretary of the New Testament company His 
chief works were his translation of Gnmm’s Clams horn Testa- 
menu (1887 , revised 1889) as A Greek-English l^tcon of the 
New Testament and his New Testament bibliography (1890) 

THAYETMYO, a town and distnct m the Minbu division of 
Upper Burma The town is situated on the nght bank of 
X\k Irrawaddy, opposite Allanmyo Pop (1901) 15,824, The 
cantonment contains tne wmg of a Bntish battalion and a 
native regiment It enjoys a high reputation for healthmess 
There is a special mdustry of silver work 

The district has an area of 4750 sq m , pop (1901) 239,706, 
showing a decrease of 4 per cent in the decade The total 
rainfall m 1905 was 41 30 m On the west is the Arakan 
Yoma range, and on the east the Pegu Yomas , and the face of 
the country, where it does not nse into mountains, is every- 
where broken by low ranges of hills, many of which are barren 
and destitute of all vegetation The greater part of the district 
IS wooded, and the Yomas east and west are covered with forests, 
now mostly preserved The chief nver is the Irrawaddy, which 
traverses Thayetmyo from north to south TJhe drainage finds 
Its way to the Irrawaddy by three main streams (the Pwon, 
Ma^htfin and Ma-de) on the west, and by two (the Kye-ni and 
Hput) on the east Several salt and hot spnngs occur m many 
localities , petrdeum is also found, and extensive lime quames 
exist a few miles south of Thayetmyo The principal wild 
animals are elephants, rhinoceros, tigers, IcopardSy black bears 
andKXnld ho^ Silver pheasants and partndges arei found in 
largfe>ttfefmbers, especially m the mountains The chief products 
are nce,» cotton^, oil^seeds and tobacco, cutch is also very 
abundant) and th^ manufacture of the dye-stuff is earned on 
extensively. Coal has been found m the distnct, and earth 
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Oil-wells exist, but neither coal nor oil has yet been extracted 
m any quantity There are 403 sq m ol reserved forest Three 
oil-wells were sunk in 1883 at Pedaukpm, but they were found 
unprofitable and abandoned 

On the annexation of Pegu by the British m 1852-53, Tha- 
jretmyo was formed into a subdivision of Prome distnct , and 
in 1870 it was erected into a separate jurisdiction and placed 
Linder a deputy-commissioner It was formerly in the Irra- 
waddy division of Lower Burma, but was transferred to Upper 
Burma for administrative purposes ir 1896 

THEATRE (Oiarpov, “ a place for seeing,” from 0 €axrdai), a 
building specially devised for dramatic representations The 
drama arose from the choric dances m honour of Dionysus, 
which were held m a circular dancmg-place (opxqa-rpa, Lat 
orchestra) m his preemet at the foot of the Acropolis at Athens 
^hen the leader of the chorus held a dialogue with the remammg 
horeutae he mounted the table which stood beside the altar of 
Dionysus m the centre of the orchestra , but as the number of 
u tors and the importance of the dialogue increased, it became 
lecessary to erect a platform at the side of the dancing-place 
ind a booth in which the performers could change their dresses 
ind masks At the same time temporary wooden stands 
tK/Ma) were set up for the spectators, who no longer ranged 
hem selves around the whole ring, but only on the slope of the 
\cropolis, facing southward We are told that the collapse of 
he Upia m 4QC) b c led to the erection of a permanent theatre , 
his was not, however, a stone building Embankments were 
nade for the support of the spectators* benches the stage 
)uildings were of wood, and, although some traces of a stone 
heatre belonging to the end of the 5th century have been 
lointed out, the “ theatre of Dion>sus,” whose remains may still 
)c seen (PI I and II ), is in the mam a work of the 4th centuiy 
ft was completed soon after 340 B c under the administration 
)f the statesman and financier Lyeurgus Alterations were 
nade in th stage-buildings m the Hellenistic period, under 
^cro, and again in the 3r(l ( entury A d Although the proto- 
ype of Greek theatres, it is not the most perfectly preserved 
\mong^t those of purely Greek design the most typical is that 
)f Epidaurus (PI I ), which was built in the latter part of 
he 4th century b c by Polyclitus the Younger The largest 
mown to Pausanias was that of Megalopolis, excavated by the 
Intish School at Athens m 1889-91, in which the stage build- 
ngs were replaced by the Thcrsilion, a large council-chamber 
)thcrs of importance for the studv of die ancient theatre have 
)een excavated at Delos, Erctr’a, Sicyon and Oropus None 
)f these, of course, is contemporary with the classical period of 
he Greek drama, and their stone stage-fronts belong to the 
dellenistic period 

In Asia Minoi wt find a type of theatre (belonging to a some- 
vhat later date) with a broader, lower and deeper stage , and 



Fig I —Diagram showing the principle on which the Greek 
theatre was planned according to Vitruvius 

he Roman theatre (see below) carries these changes still further 
before discussmg their significance it will be best to describe 
he parts of the ancient theatre, the fullest account of which is 
o be found m the fifth book of Vitruvius (written m the Augustan 
lenod) 

Its three main divisions were the auditorium (Lat cavea , it had 
10 technical name m Greek), the orchestra and the stage buildings 
literally “ tent ” or “ booth,” Lat scena) As the orchestra 
vas the germ of the theatre, so it determined its shape, and in the 
jrreek theatre preserved its circular form in many instances (as at 


Epidaurus) In the scheme of proportions mven by Vitruvnis, 
however (see fig i, which comes its own explanation)^ a segment 
i^hgf) was cut off by the ste^e-front {wp 9 (fKifyu»f, proscenium) 
The auditorium was divided by flights of seats into wedge-shaped 
blocks {k€pkIS€$, cunet) and also longitudinally by a gangway 
pratcincho) In Greece the slope of a hill was always 
chosen for the auditonum and furnished with stone seats in tiers 
like steps. The slope of the Acropolis faces south, which (as 
Vitruvius points out) was the worst aspect for the spectators , 
but this was unavoidable for religious reasons, since the perform- 
ances had to be held m the precinct of Dionysus At Athens the 
inner boundary was a semicircle with the ends prolonged m parallel 
straight Imes, which gave the spectators m the wings a better view 
of the stage tlian that obtamable m those theatres where (accorcUng 
to the Vitruvian rule) the boundary was segmental At Epidaurus 
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Fig 2 

from Dorpfcld and Reisch Das griechische Theater 

ah, double western wall 
he, single wall 

'valls terminating wings of auditorium 
h f entrances 

c, the “katatorae” (where the rock of the Acro{>olis was met 
by the walls) 
d e, diazoma 

fg eastern boundary wall 

hh front wall of Neronian stage 

t, fragment 5th-century orchestra 

klm, ancient masonry (? of supporting walls) 

nn, oklest stage buildings 

00, stone proscenium (ist or 2nd century b c ) 

p foundations of Neronian side wings 

qr fragments 5th-ccntiiry orchestra 

5, 4th-century portico 

t old Dionysus temple 

a compromise was effected by prolongmg the ends of the Semi- 
circle as segments of a curve with a longer radius The best seats 
were m the lowest row , at Athens this was formed by a senes 
of marble thrones assigned to various pnests or officials whose 
titles may be read on those (60 out of 67) which are now preserved 
ihe priest of Dionv’^us occupied the central throne In some 
theatres benches with backs took the place of separate thrones 
The right of sitting m reserved places was called irpoeBcta 
The orchestra which was separated from the auditonum by a 
gutter and kerb and generally paved with slabs, contained an 
altar of Dionvsus called the BvfjJXrt whence the choral or musical 
contests which took place in it were called dyOret BvfUkiKol 
At Athens this altar stood in the middle of a losenge-shaped marble 
pavement In a few theatres subterranean passages Mve been 
lound, leading from the stage-buildings to the middle of the 
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orchestra, which may be supposed to have been used for the 
appearance of actors ^ as ghosts) m the orchestra they do not 
esMt however at Athens or Epidaurus so that no general argu- 
ment can be fotinded on their remains 
The stage building of the earhest Greek theatres have been 
destroyed save for the foundations and architectural fragments, 
and the interpretation of their remains presents a difficult problem 
Whether built on level ground or (as at Sicyon and elsewhere) 
excavated in rock or earth they consisted of a rectangular structure 
two stones high usually with projecting side wings {vapofficfivta) 
Between tliesc wings was the ■wpoerK'^viov (stage) which at Athens 
and indeed in all early theatres was built of wood but was after- 
wards reconstructed in stone, with a front formed by a row of 
columns from 10 to 13 ft high its depth varied from 8 to loj ft 
It has been argued by Dorpfeld that the rpocKifinov was not a 
stage but a background, which could be characterized as a palace, 
temple &c by means of painted irlvaKtt set up in the inlervals 
l-ietween the columns and that throughout the history of the Greek 
ilrama actors as well as chorus performed in the orchestra This 
theory has been supported by arguments drawn from passages of 
the classical dramatists which seem to imply that actors and 
chorus were on the same level, and by a priori considerations 
regarding the unfitness of so high and narrow a platform, uncon- 
nected with the orchestra by stairs (except such temporary wooden 
steps as may have left no trace m extant remains) for a stage 
But these arguments are outweighed by the positive testimony of 
ancient writers and inscriptions that the actors in the Greek drama 
mounted on a platform {dKpl^a^) which was also called the \oyeiov 
(“speaking-place”) and the description of the Greek theatre by 
Vitruvius who tells us that the \oyeiov (Lat pulpitum) was narrower 
than that of the Roman theatre and was from 10 to 12 ft high 
Moreover the background afforded b> the Helknistic ‘rpoaK’ffvia would 
have been diminutive in its propoi^ons — it must be remembered 
that Greek actors stood some 6 ft 6 in high when wearing tht 
cothurnus and tragic mask — and quite unhke a palace or temple 
They never have more than one doorway in the centre, though 
Vitruvius prescribes three and in some theatres (where the stage- 
biuldings were partly excavated) there are no rooms at the back 
of them, but either virgin rock or earth We may therefore dis- 
miss D6rpfeld*s theory but it is more than probable that the 
wooden sta^e of the ‘;th century b c was much lower than that 
of Hellenistic times, when the chorus had either disappeared from 
dramatic performances or performed musical interludes uncon- 
nected with the action of the play Horace in fact says of 
Aeschylus “ Aeschylus modicis instravit pulpita tignis ” and 
doubtless preserves a fragment of genuine tradition Wien chorus 
and actors came into contact, wooden steps could be used and 
that such were employed even in the later drama is jirovcd by 
the evidence of South Italian vase-paintings which represent the 
Phylakes or burlesques popular at Tarentum 

The facade of the aKnvft furnished an architectural background, 
and this was supplemented by painted scenery, which according 
to Anstotle was intrexluced by Sophocles \itruvius however tells 
us that the hrst scene-pamter Agatharchus wx)rke<l for Aeschylus 
In their days the was of course a mere booth Changes 

of scene were very rare — there are only two m the extant classical 
tragedies — and were brought about by the use of revolving prisms 
{nplaKToi) Other appliances used in the Greek drama were the 
^KKVKX-ijfAa, a low platform on rollers which was pushed forward in 
order to show an action supposed to take place m the interior of 
the aKTtvifi (tlic scene in a Greek play was always laid in the open 
air), and the 3 - crane by which an actor representing a 

od could lie suspended in mid air (hence the phrase deus ex machina) 
n the upper part of the <r/n7vi) was a balcony called the Sureyla 
(‘ second story") and at the top a narrow platform called the 
fieoXoyeior, Upon which gods supposed to be stationary in heaven 
Could appear Ghosts ascending from the underworld mounted 
the KXlfiaKes, whose position is uncertain The ^porrclov 

was a machine for imitating thunder by means of stones rolled 
in metal jars It is far from certain whether a drop scene was 
used in tlie classical period of the Greek drama , in later times 
and in the Roman theatre a curtain {avXala, Lat aulaea, stpartum) 
was let down into a narrow slit in front of the stage bekre the 
play began anti drawn up at the end 

It has been mentioned above that in the later Hellenistic theatres 
the stage was made broader, lower and deeper, and in the Roman 
theatre, the pnncmlc of v\hose conotniction as explained by Vitru- 
vius, is illustrated by fig 3, the orchestra is reduced to a semi- 
circle {acd) The line ef is that of the background {scenae frons) 
and its limits are those of the cavea or auditorium 

The Romans, by their use of the arch m construction and also 
of concrete for vaulting, were enabled to erect theatres on level 
ground, such as the Campus Martius at Rome, where an elaborate 
structure, usually in three stones of arcades,^ took the place of 

^ Vitruviua prescribes for the Roman theatre a portico running 
round the^intenor of the auditonum on the level of the topmost 
row of leiats remains of such a portico (or, as at Aspendus, of a 
senes of arcades) can sometimes be traced 


'he natural hill-slope of Greek theatres The Roman theatre 
thus became an organic whole , the auditonum and stage- 
buildings were structurally connected, and the orchestra was 
entered from the wings, not by open passages (rraf) 6 ^i) as m 
Greece, but by vaulted comdors The orchestra was no 
longer used for the performances (whether dramatic, musical 
or merely spectacular), but wa«? reserved for senators and 
other persons of distinction Hence (as Vitruvius points out) 
arose the necessity for lowering and enlarging the stage It is 
hard to say when this change was made or at what date it was 
first introduced into Italy (if it did not originate in the west) 
The larger of the two theatres at Pompeii dates from the Hellen- 
istic period, but was thrice reconstructed, and it is not clear to 
what date we are to assign the low stage of Roman pattern , 
possibly it belongs to the earliest period of the Roman colony 
at Pompeii founded by Sulla (b c 80) The theatre of Pompey 
(see below) is said by Plutarch to have been copied from that 
of Mytilene, which suggests that the Roman theatre was de- 
rived from a late Greek model , and this is made probable by 
the existence of transitional forms 
During the Republican period the erection of permanent 
theatres with seats for the spectators was thought to savour 
of Greek luxury and to be unworthy of the stern simplicity 
of the Roman citizens Thus in 154 b c Scipio Nasica induced 
the senate to demolish the first stone theatre which had been 
begun by C Cassius Longinus (“ tanquam inutile et nociturum 
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Fig 3 — Diagram showing the principle on which the Roman 
theatre was planned according to \ itruvius 

publicis moribus,^’ Liv Epit 48) Even in 55 BC, when 
Pompey b^an the theatre of which remains still exist in Rome, 
he thoughtit wise to place a shrine to Venus Victrix at the top 
of the cavea, as a sort of excuse for having stone seats below it— 
the seats theoretically serving as steps to reach the temple 
This theatre, which was completed in 52 b c , is spoken of by 
Vitruvius as the stone theatre ” par excellence it is said by 
Pliny to have held 40,000 people ^ It was also used as an amphi- 
theatre for the bloody shows in which the Romans took greater 
pleasure than in the purer intellectual enjoyment of the drama 
At Its inauguration 500 lions and 20 elephants were killed by 
gladiators Near it two other theatres were eri cted one begun 
by Julius Caesar and finished by Augustus in 13 B c , under the 
name of his nephew Marcellub,^ and another built about the 
same date by Cornelius Balbus (Suet Aug 29 , Pliny, H N 
xxxvi 59) Seanty remains exist of this last theatre, but the 
rums of the theatre of Marcellus are among the most imposing 
of the buildings of ancient Rome 

A long account is given by Pliny {H N xxxvi 5 and 114) 
of a most magnificent temporary theatre built by the aedilc 
M Acmihus Scaurus in 58 b c It is said to have held the in- 
credible number of 80,000 people, and was a work of the most 
costly splendour Still less credible is the account which Pliny 
gives (11 N xxxvi 1 16) of two wooden theatres built by 
C Cuno m 50 B c , which were made to revolve on pivots, so 
that the two together could form an amphitheatre in the after- 
noon, after having been used as two separate theatres m the 
morning 

All Roman provincial towns of any importance possessed at 
least one theatre , many of these arc partly preserved On 

* Huelsen has shown that this statement is exaggerated, and 
estimates the number of spectators at 9000 to 10 000 

• According to Livy (xl 51), the theatre of Marcellus was built 
on the site of an earlier one erected by Aemilius Lepidiis 
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ATHENS, THE THEATRE OF DIONYSUS FROM THE ACROPOLIS. 
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PI II Will be found reproductions of two of the most important 
— that of Aspendus in Pamphylia, which illustrates the Eastern 
type showing Hellenistic influence, and that of Arausio (Orange) 
m South Gaul Covered theatres were sometimes built, whether 
on account of climatic conditions (as at Aosta) or more commonly 
for musical performances Ihese latter were generally called 
Odea (Gr ySctov, a place for singing) The best preserved is 
the Odeum of Ilerodcs Atticus, at the south-west angle of the 
Athenian Acropolis, which has a semicircular orchestra It 
was built in the reign of Hadrian by Herodes Atticus,^ a very 
wealthy Greek, who spent enormous sums in beautifymg the 
city of Athens, in honour of his wife Regilla Its cavea, which 
IS excavated in the rock, held about 6000 people , it was con- 
nected with the great Dionysiac theatre by a long and lofty 
porticus or stoa, of which considerable remains still exist, 
probably a late restoration of the stoa built by Eumencs II 
of Pergamum It was also a common practice to build a small 
covered theatre in the neighbourhood of an open one, where per- 
formances might take place in bad weather We have an example 
of this at Pompeii The Romans used scenery and stage effects 
of more elaboration than was the custom in Greece Vitruvius 
(ill 7) mentions three sorts of movable scenery — (i) for the 
tragic drama, facades with columns representing public build- 
ings , (2) for (omic plays, private houses with practicable 
w indows and balconies , ^ and (3) for the satyric drama, rustic 
scenes, with mountains, caverns and trees 

Bibliography — By far the fullest account of the Greek theatre 
is given in Dorpfeld and Reisch, Das gnechtsche Theater (Athens 
i8q 6) Its mam thesis is, however, rejected by many archaeo 
logistb on the grounds stated above Puchstem, Die gnechtsche 
Buhne endeavours to prove that a stone theatre was built at 
Athens in the 5th century b c and that the proscenium usually 
supposed to be llellenistic dates from the time of Lycurgus (above) 
bor English readers the best account of the Greek theatre is to 
he found in A E Haigh’s Attic Theatre (3rd ed , revised by A W 
Pickard Cambridge IQ07), where a bibliography of the voluminous 
literature of recent times is given Albert Muller’s Lehrbuch der 
gnechischen Buhnenaltet himer (Freiburg 1886) is indispensable to 
the student For the Roman theatre reference may be made to 
] 3 urm Baukunst dtv Bonier, ed 2, pp 645 ff 

(J H M . H S J ) 
Thf Modern Theatre 

During the middle ages miracle plays with sacred scenes were 
the favounte kind of drama , no special buildings were erected 
for these, as they were represented either m churches or in 
temporary booths In the i6th century the revival of the 
secular drama, which, in the reign of Elizabeth, formed so im- 
portant a part of the literature of England, was carried on in 
tents, wooden sheds, or courtyards of inns, mostly by strollmg 
actors of a very low class It was not till towards tjfie close of 
the century that a permanent building was constructed and 
licensed for dramatic representations, under the management 
of Shakespeare and Burbage 

The first building specially erected m London for dramatic 
purposes was built m 1576-77 by the actor James Burbage 
It was constructed of timber, and stood m Holywell Lane, 
Shoreditch, till 1598, when it was pulled down , it was known 
.IS “ The Theatre ” par excellence Of almost equally early date 
was the “ Curtain ’’ theatre, also m Shoreditch , so called from 
the plot of ground, known as “ The Curten,'’ on which it stood 
It probably continued in use till the gener^ closing of theatres 
by order of the parliament in 1642 The Globe ” theatre, 
famous for its association with Shakespeare, was built by James 
Burbage, who used the materials of “ The Theatre,’^ m the year 
I £599 Its site was in Southwark, in the Bankside, near the 

Bear Gardens ” It was an octagonal structure of wood, with 
lath and plaster between the mam framework It was burnt 
in 1613, rebuilt, and finally pulled down and its site built over 

^ This theatre was not begun when Pausanias wrote his book 
Attica, and was complete when he wrote the Achatca (see Paus 
vii 20) It IS illustrated m Mon Inst vi , plate 16 

* These aie shown on Graeco-Roman vases of the latest type, 
with paintings of burlesque parodies of mythological stones 


m 1644 Its name was derived from its sign of Atlas supporting 
the globe Near it were two less important theatres, The 
Rose,” opened m 1592 by Henslowe, and ” The Swan ” (see 
below), opened m 1598 and partly owned also by Henslowe , 
like the Globe, the latter was an octagonal wood-and-plaster 
buildmg The ** Blackfnars ” theatre, another of the Burbages^ 
ventures, was built in 1596, near the old Dominican fnary The 
“ Fortune ” theatre was built by Edward Alleyn, the actor, m 
1599, at a cost, including the site, of £1320 It stood between 
\^itecross Street and Golding Lane It stood as late as 1819, 
when a drawing of it was given by Wilkinson (Londtna tllusirata, 
1819) The “ Red Bull ” theatre was probably ongmally the 
gallened court of an mn, which was adapted for dramatic pur- 
poses towards the close of Elizabeth’s reign Other early 
theatres were the “ Hope ” or Pans Garden ” theatre, the 
“ Whitefriars ” and “ Salisbur)^ Court ” theatres, and the 
“ Newington ” theatre A curious panoramic view of London, 
engraved by Visscher m 1616, shows the Globe, the Hope and 
the Swan theatres 

The plan of the first English theatres appears to have had no 
connexion with those of classical times, as was the case in Ital> 

It was evidently produced in an almost accidental way by the 
early custom of erecting a temporary platform or stage m the 
middle of the open courtyard of an inn, in which the gallencs 
all round the court formed boxes for the chief spectators, 
while the poorer part of the audience stood in the court on all 
sides of the central stage Something similar to this arrange- 
ment, unsuitable though it now seems, was reproduced even 
in buildings, such as the Globe, the Fortune and the Swan, 
which were specially designed for the drama In these and 
other early theatres there was a central platform for the stage, 
surrounded by seats except on one side, where there was a 

green-room ” or tireynge-howsc ” The upper gallenes or 
boxes completely surrounded the stage, even the space over the 
green-room bemg occupied by boxes This bemg the arrange- 
ment, it is easy to see why the octagonal plan was selected m 
most cases, though not in all — the Fortune theatre, for example, 
was square An interesting specification and contract for the 
buildmg of the Fortune theatre (see below) is pnnted by 
Halhwell-Phillipps {op at infray p 164) In all its details the 
Fortune is specified to be like the Globe, except that it is to be 
square m plan, and with timbers of heavier scantling The 
walls are to be of wood and plaster, the roof tiled, with lead 
gutters, the stage of oak, with a “ shadow ” or cover over it, and 
the “ tireynge-howse ” to have glazed wlndo^\s Two sorts of 
boxes are mentioned, viz , “ gentlemen’s roomes ” and ** twoo- 
pennie roomes ” A woodcut showmg this arrangement of the 
interior is given m a collection of plays edited by Kirkman in 
1672 The vexed question of the construction of these theatres 
has been much discussed in recent years In 1888 a drawing 
of the Swan theatre (fig 4), apparently copied from a rough 
drawmg in a London letter from the tra\cllcr Johannes de Witt, 
was discovered by Dr Karl Gaedertz m a manuscript volume 
m the Utrecht University library, consisting of the common- 
place book of Arend van Buchell (1565-1641) While un- 
doubtedly authentic, and probably broadly accurate this 
copied sketch cannot be accepted, however, as giving the regular 
or typical plan of the contemporary theatre, as in some respects 
it does not fulfil the known conditions of the stage What 
that typical plan was, if (as is probable) one actual!} existed, 
has led to much learned conjecture and great difference of 
opinion as regards the details required by the interpretation 
of contemporary stage directions on the necessities of the action 
in contemporary drama Ihe mgenious reconstruction (fig 5), 
drawn by W H Godfrey m 1907, of the Fortune theatre, 
following the builder’s specification, appears to approach very 
nearly to satisfy mg all the requirements (See “ 1 he Elizabethan 
Stage,” m the Quarterly Remew (London), Apnl 1908 ) 

In the 1 6th and 17th centuries a favourite kind of theatrical 
representation was in the form of “ masques,” with processions of 
grotesquely attired actors and temporary scenic effects of great 
splendour and mechanical ingenuity In the reigns of James I 
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and Charles I , Ben Jonson and the architect Inigo Jones worked 
together in the production of these “ masques/’ Jonson wnting 
the words and Inigo Jones devising the scenic effects^ the latter 
being very costl> and complicated, with gorgeous buildings, 
landscapes, and clouds or mountains, which opened to display 
mimic deities, thrown mto relief by coloured lights These 
masques were a form of opera, m which Ben Jonson’s words 
were set to music Ben Jonson received no more for his libretto 
than Inigo Jones did for his scenic devices, and was not un- 
naturally annoyed at the secondary place which he was made 
to occupy he therefore revenged himself by writing severe 
satires on Inigo Jones and the system which placed the literary 
and mechanical parts of the opera on the same footmg In an 
autograph MS which still exists this satirical line occurs — 
‘‘ Paintmg and carpentry are the soul of masque ” (see Cunning- 
ham, Life of Int^o Jones, London, 1848) 

In Italy, during the i6th century, the drama occupied a 
more important position, and several theatres were erected, 
professedly on the model of the classic theatre of Vitruvius 
One of these, the Icatro Olimpico at Vicenza, still exists, it 
was designed by Palladio, but was not completed till 1584, 
four years after his death. It has an architectural scena, with 
^drlous orders of columns, rows of statues m niches, and the 
three doors of the classic theatre , but the whole is painted with 
strong perspective effects wnicn are \cr} unclassical m spirit 
Scamozzi, Palladio’s pupil, who completed the Tcatro Olimpico, 



built another pseudo-classical theatre m 1588 at Sabbionetta for 
the duke Vespasiano Gonzaga, but this does not now exist 
In France the miracle play developed mto the secular drama 
rather earlier than m England In the reign of Louis XI , 
about, the “ Brothers of the Passion ” had a theatre 

which was partly religious and partly satincal In the i6th 
century Catherine de’ Medici is said to have spent mcrediblb 
sun^rpn the dresses and scenery for the representation of the 


Italian ballet , and m the middle of the 17th century the regular 
opera was mtroduced at Pans 

At the end of the i8th century the theatres of San Carlo 
at Naples, La Scala at Milan, and La Femce at Venice were the 
finest in Europe , all these were rebuilt m the 19th century. 



Fk 5 — The rortuuc Theatre , restoration of Walter 1 1 C.odfrt.> 


but have been eclipsed by the later theatres of London, Pari'5, 
St Petersburg and other great cities of Europe and America, 
both in nze and architectural splendour 

Authorities — Much v iluable information about the early 
theatres of London is given by Wilkinson, Londina %llustrata (1819), 
m whith are engravings of some of them See also Collier, Htst 
of Dramatic Poetry (1879) , Halhwtll-Philhpps, Life of Shakespeare 
(1883), R Lowe, Life of T Betterton, Malone History of th 
Stage (1790), republished by Boswell in 1821 , the publications of 
the New Shakspere Society , the Ninth Report of the Historical 
MSS Commission , and a series of articles on eaily London theatres 
b> r F Ordish in The Antiquary voLs xi >n and xiv (i88i;-86) 

On the problems connected with the construction of the Eliza- 
bethan theatre see Dr Cecil Brodmeier, Die Shakespeare-Buhne 
nach den alien Buhner anweisungen (Weimar, 1904) , Dr Paul 
Monkemeyer, Prolegomena einer Darstellung der Englischen Volks- 
buhne zur Elizabeth und Stuart Zeit (Leipzig 1905), Dr Richard 
Wegener, Die Buhneneinrichtung des Shakespeareschen Theaters nach 
dem zeitgenossischen drama (Halle, 1907) George F Reynolds 
Some Principles of Elizabethan Staging (Chicago University, 1905) , 
E K Chambers, “ The Stage of the Globe " m vol x of the Strat- 
ford Shakespeare (1904) , Victor E Albnght, A Typical Shake- 
spertan Stage (New York tqo8) ( J H M H Ch ) 

Modern Stage Mechanism 

A movement known as ** Stage Reform originated in 
Austria about 1880, with the pnmary object of encouraging 
the greatest possible mutation of nature in the presentation of 
opera and drama The rudiments of art as understood by 
painters, sculptors, architects and the cultured public of the 
day were to be applied to the stage, and a true scenic art was 
to take the place of the nondesenpt mounting previously given 
To facilitate the efforts of the scenic artist, the fullest applica- 
tion of modem science, notably of mechanics and hydraulics, 
and the introduction of up-to-date methods of lighting were 
considered essential The numerous fatal conflagrations 
which had originated on the stage caused the question of pro- 
tection from fire to be closely associated with this movement. 
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and the enterprise made great headway, more particularly on 
account of the protective measures against fire proposed soon 
after the burnmg of the old Rmg Theatre at Vienna The 
movement gradually developed throughout Austria and Ger- 
many and spread beyond the frontiers of these countries Con- 
currently, mdependent movements onginated elsewhere, and 
from 1885 to 1895 a transitional penod may be said to have 
existed for the stage, both m Europe and in the United States, 
hut by the close of the 19th century the necessity for reform 
was recognized in every country During the transitional 
time various unsatisfactory experiments were made, some of 
the boldest experiments proving costly failures, yet servmg, 
because of such features as were valuable, as a basis for further 
developments Great Britain and France were almost the last 
countries touched by this movement, although m England 
throughout the ’nineties there was considerable improvement 
m actual scenic art and stage-mounting, as far as this could be 
brought about without the aid of improved stage mechanism 

Among those primarily responsible for this new epoch in 
scenic art in Great Britam were Sn Henry Irvmg and Mr 
Beerbohm Tree, both actor-managers, Mr Hubert von Herkomer, 
R A , Sir L Alma-Tadema, R A , and Mr Edwin 0 Sachs, 
architect Although almost last in the application of stage 
reform in its best sense, England really completed the experi- 
mental period with the modernization of the Royal Opera 
House, Covent Garden, where, by the openmg of the season 
of T902, the directorate were provided with the latest improve- 
ments of mechanical skill for the almost complete re-equipment 
of stage scenery Tins work of remodelling was carried out by 
the Grand Opera Syndicate, with Mr Edwin 0 Sachs as tech- 
nical adviser and architect Modern mechanism has also been 
applied at the Apollo Theatre, London, where, however, the 
stage equipment was bodily imported from the Continent and 
does not include any mechanically or electrically driven parts, 
manual labour alone being used The stage mechanism which 
was employed in the equipment of the Royal Opera House, 
( ovent Garden, embodies the Sachs system of dividing the stage- 
floor into a few large sections and working them with the aid 
of electrical power, the Brandt system of counter-weightmg 
for the suspension of all scenery from above, the application 
of light in four colours by electricity, and the designing of all 
scenery to accord as much as possible with nature, the whole 
mounting being built up on the basis of a flat stage as distinct 
from the sloping stage of old 

The classification of stages generally, both home and foreign, 
whether for the production of opera or plays, should be made 
stage as follows wood stagcs, wood and iron stages, and iron 
Meebtut- stages, with subdivisions according to the power chiefly 
employed in working the appliances These subsections 
are manual labour, hydraulics and electncity Owing to the 
almost entire absence of steam for motor power in connexion with 
stage machinery, a separate subdivision for appliances where 
steam is employed is not required With the wood stage and the 
wood and iron stage manual labour alone is utilized But in 
the iron stage manual labour, hydraulic power and electric 
power are either used individually, or a combmation of any 
two or three of these classes is applied The first senes of stages 
built in accordance with the principles of Stage Reform was 
err'cted on what was termed the “ asphaleia ” system, in which 
direct hydraulic power was utilized throughout The stage- 
floor is divided into innumerable small sections supported on 
rams (some working telescopically), whilst everything suspended 
from above is also worked mechanically by hydraulic power 
Notable examples are the Budapest Opera House and the 
Municipal Theatre at Halle 

The next type is that of the stage of the Court Theatre, 
Vienna, which, although based to a considerable extent on the 

asphaleia ” system, showed somewhat larger sections. These 
are suspended b> cables and worked indirectly by small 
hydraulic rams placed at the side, whilst the whole of the top 
work IS Aianipulated by manual labour with the partial assist- 
ance of counter-weights The next type is the Brandt type. 
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where the number of divisions of the stage is further reduced 
to a few medium-sized sections, worked by means of a com- 
bmation of a central hydrauhe ram and suspended cables dul> 
counter-weighted The top work m this case is entirely counter- 
weighted, and requires the least possible manual labour for 
mampulation. An example will be found at the Wiesbaden 
Court Theatre We next have the Sachs system, where electric 
power is substituted for hydrauhe power, the number of stage 
divisions limited to several large sections, suspended on cables 
partly counter-weighted and partly worked by electnc motors, 
while the whole of the top work is balanced on a system similar 
to that of the Brandt, with mtermediate electric motors for 
the manipulation of particularly heavy loads It is this last 
system that has been adopted at the Covent Garden Opera 
House, with the modification that the top work is entirely 
operated on the latest development of the Brandt system of 
manual labour and counter-weights Another example of the 
Sachs system, as far as mdividual stage sections are concerned, 
will be found in a portion of the Theatre Royal, Drury Lane 

Regarding the question of expense and practicability, the 
hydraulic system has generally been found to be expensive and 
impracticable The system of the Court Theatre, Vienna, 
though practicable, is costly both m capital and annual outlay 
The Brandt method of equipping the upper stage mechanism has 
been found particularly suitable for medium-sized theatres, 
and not expensive The Sachs system has been found practic- 
able, of moderate initial cost and minimum annual outlay 
The advantages of electricity over hydraulic power have been 
most marked both in capital and m annual expense There is 
of course a far greater initial outlay required to-day than with 
the wooden stage of old, but the saving in staff and wear and 
tear of the scenery, and the absence of expensnT temporary 
makeshifts, repairs and reinstatements, compensate for this by 
a material reduction of annual charges It is known as a fact 
that upon an overhaul of the Covent Garden equipment being 
ordered after five years’ runnmg, the contractors could not find 
anything to do in the way of repairs or reinstatements The 
stage carpenter has long reigned supreme in England and France, 
although in England there are already one or two notable 
exceptions of men who are advancing to the position of engineers 
rather than carpenters In Germany and Austria the stage 
carpenter is already being replaced in most theatres by men of 
engineermg or technical training, as the more complex arrange- 
ments of a modern stage demand mtelligent and careful control 
It is merely a question of tunc for the engineer to obtain general 
control in these matters 

Regarding the actual designing and paintmg of the scenery, 
the English scene-pamter may now be considered in advance 
of his Continental and Amencan colleagues, although Scene- 
the productions of some notable ateliers at Vienna pointing 
and Munich run the English scene-painter’s work very 
closely In 1890 Vienna was in advance of England in scene- 
pamting, but the English scene-painters have smee then rapidly 
come to the front, and it is to be anticipated that it will never 
agam be necessary to import scenery from Austria, as has been 
the case, both at the Theatre Royal, Drury I^e, and at the 
Royal Opera House, Covent Garden As a matter of fact 
scenery from Covent Garden and Drury Lane is already exported 
to the United States The position of the scene-painter is 
particularly difficult, inasmuch as whilst artistic temperament 
and thorough knowledge of art are essential for the practice of 
his vocation, it is equally essential that he should be thoroughly 
practical and to a considerable extent a mechanic He lacks 
recognition among artists and there is unfortimately a tendency 
to depreciate his work 

During the penod of mterregnum in stage reform there ap- 
peared a number of faddist mventions which, while creating 
public interest, cannot be considered of lasting 
practical utility Thus in the United States an at- imyn- 
tempt was made to have a large platform constructed 
like a lift, bodily nsing and fallmg, with three different tiers or 
stages on which scenery could be mounted at different levels 
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and then raised or lowered into position Again, at Munich, 
a scheme of tum-tablcs based on the Japanese revolving stage 
was put forward, but this can only be looked upon as an in- 
terestmg experiment of little practical value 
Numerous methods of illummatmg the stage have similarly 
been attempted, with the aid of search-lights, and proscenium- 
hghts, or by the absence of foot-lights, and the like, 
but the general method of lighting the stage from 
the top with battens, from the side with wing-ladders, 
and from below with foot-lights, if carefully regulated 
and skilfully handled, produces excellent results The 
lighting arrangements as practised at the Royal Opera 
House, Covent Garden, in which building the lighting 
engineer is Mr Crawshaw and the consulting engineer 
for the lighting installation was Mr Bowles, leave 
nothing to be desired from an artist’s point of view 
The great difficulty of the light coming too strongly 
from below, t e from the foot-lights, can be overcome 
by the regulation and colouring of the lights 

As examples of modem mechanism, two photo- 
^aphs have been reproduced showing views of the 
electrical stage ** bridges ” of the Royal Opera House, 

Covent Garden, and of the Theatre Royal, Dmry 
Lane, respectively, both on the Sachs system (see 
PI III ) A small general plan and section of the 
Covent Garden stage are also shown (see fig 6), 
and another illustration (see PI IV) presents the 
“ gridiron ” at Covent Garden on the Brandt 
system 

The following is a detailed description of the Covent 
Garden installation 

The stage may be described as consistmg of a senes of 
SIX honzontal sections running parallel with the curtain 
line from front to back, each section being 8 ft wide, 
and the whole being followed by a large back or rear 
stage Ihe first section contains nothing but a plain 

carpet cat," and openings to take the old-fashioned 
** grave " trap, ‘ star " trap, or other similar contriv- 
ances The second and third sections comprise large 
bridges, which can be raised 6 ft above the stage or 
lowered 8 ft below the stage, constructed m two levels, 
on the lower level of whicn appliances can be installed 
for the purpose of raising minor platforms above stage 
level or sinking traps and the hkc The fourth, fifth 
and sixth sections comprise large bridges running nght 
across the stage front which can be raised 9 ft above 
the stage or lowercxi 8 ft below it The back stage has 
no openmgs or mechamsra beyond certam trap-doors to 
a scenery store and the necessary electncal mechanism 
for raising and lowenng scenery for storage purposes 
Between the various sections of the stage, long longi- 
tudinal flaps, 2 ft wide, have been formed, which can 
bo easily opened to allow scenery to be passed through 
below for transformation scenes and the like Each 
section IS equipped with what is termed a pair of 
chariots, to hold “wing" lights placed on so-called 
wing ladders All the electrical bridges are worked 
from the " mezzanine " level and from ordmary switch- 
boards, and can be raised and lowered at various 
speeds and take loads up to 2 tons Ihey can be 
moved without vibration or noise at a cost of about 
^d for power on a full rise when loaded 

Above the stage level each section has its senes of lines 
to take cloths borders, &c Each section has a batten 
from which the electnc battens are suspended, and has 
also a large wooden lattice girder, from which heavy 
pieces of setnery can be hung There are, on the 
average, about ten hnes for ordinary battens, a girder 
batten, and a light batten to each section , besides these lines, 
there are the equipments of flying apparatus and the like, whilst 
in front there are of course the necessary hnes for tableaux curtains 
act-drops and draperies Everything that is suspended from 
ibove can be worked at stage level or at either of the gallery levels 
every scene being counter-weighted to a nicety, so that one man 
can easily handle it No mechanical contrivance is required, and 
m practice quite a number of scenes can be rapidly changed m a 
very short time Throughout the structure and mechanism steel 
has been used, with iron pulleys and wire cable , and the inflam- 
mabls materials have been absolutely reduced to the floonng of 
the gridiron and galleries and the hardwood floonng of the stage 
and mezzanine In other words, an ilbsolute minimum of inflam- 
jnable material replaces what was almost a maximum ; and seeing 


I that the electric light has been installed, the risk of an outbreak 
of fire or its spread has been materially reduced 

No mention of stage mechanism would be complete unless mention 
were made of the necessity of providing a carefully made and 
easily worked fire-resisting curtain of substantial but bght con- 
struction On the Continent metal curtains are favoured lii 
England the double asbestos curtain is more common Ihe London 
County Council prefer a steel framing with asbestos wire- wove 
cloth on both faces, the intervening space being filled with slag 
wool, well rammed and packed Such curtains are somewhat 
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Fig 6 — Plan and Section of Covent Garden Stage 

heavy and require counter-weighting to a nicety, but if well made 
and fitted may be deemed satisfactory It is advisable to fit 
drenchers above fire-resisting curtains and to so arrange the working 
of the curtain that it can be lowered from four points, t e from both 
sides of the stage, from the prompt side flies and from the stage 
door According to tlie Lord Chamberlain’s rules, fire-rc sisting 
curtains must be lowered once during a performance This is a 
wise measure for testing the efficiency of the appliances 

Authorities — Modern Opera Houses and Theatres, 3 vols grand 
folio, by Edwm O Sachs (1896-99), Stape Construction » i vol 
grand folio, by Edwin O Saclis (1896) , “ Engineering " Articles 
on Stage Mechanism, by Edwin O bachs (1895-97) , Fires and 
Public Entertainments, i vol quarto, by Edwin O Sachs (1897) , 
Le ThiAtre, 1 vol oct , by Charles Gamier (1871), Les Th^tres 
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Anglais, by Georgs Bourdon (1902) , Die Theater, Vienna, 2 vols 
quarto, by Josef Bayer (1894) (EOS) 

“ Spectacle ” 

The appeal to the eye has been the essential feature of 
dramatic production m its many stages of development from 
the earliest times of the miracle plays and “ moralities,” 
mummers and moms-dancers, down through the centuries, m 
the form of masques and ballets, to the luxuriance of scenic and 
costume display that is lavished on the latest forms of theatrical 
entertainment Considering the enormous advance that has 
been made in mechanical appliances, more especially in the 
increased powers of illumination supplied by gas and electricity ^ 
as compared with oil and candles, we must acknowledge that the 
artistic achievement of spectacle has hardly kept pace with the 
times If we may credi t the veracity of contemporary chroniclers, 
the most elaborate effects and illusions were successfully at- 
tempted m the various courtly entertainments that are recorded 
under the Tudor and Stuart dynasties, and found perhaps their 
most sumptuous expression m the courts of Louis XIV and 
Louis XV It would be a difficult task for the most experienced 
of modern stage managers to rival the splendours of apparel 
and the ingenious devices that were exploited m increasing 
magnificence during successive periods, as described by Froissart, 
Holmshed, Cavendish, Stow, Pepys and other writers The 
sums expended on these entertainments were prodigious, and 
a perusal of the extraordinarily detailed descriptions of such 
lavishly appointed masques as those designed by Inigo Jones 
in particular renders credible the statement that a certain 
masque presented before Charles I at the Inns of Court in 1633 
cost £21,000 Spectacle in its earlier phases appears to have 
existed chiefly in connexion with court and civic ceremonial as 
evidenced in the wonderful pageantry of the Field of the Cloth 
of Gold , in such princely entertainment as the Revels at 
Kenilworth, when the Earl of l^eicester welcomed Queen 
Elizabeth in a series of splendid f^tes , and in the more accom- 
plished imaginings of Ben jemson, decorated by Inigo Jones, 
such as the Inns of Court masque, already cited The scenic 
effects and illusions which had evidently been brought to great 
perfection in these masques were not devoted to the service 
of the drama in the public theatres until Davenant mtroduced 
them at the period of the Restoration, although simple scenery, 
probably mere background “ cloths,” had been seen on the 
stage as early as 1605 The built-up stage pictures, familiar 
to us as set-scenes,” are said to owe their origm to Philip James 
de Loutherbourg, R A , and to have been first used in 1777 , 
but it is difficult to believe that some such elaborate construc- 
tions had not already enjoyed a term of popularity in view 
of the contemporary paintings and engravings of the epoch of 
Louis XIV, who was himself not averse from appearing (in 
1653) as “ Le Roi Soleil ” in the midst of an entourage com- 
bining much that was artistic iind fanciful with the most pompous 
and most absurd incongruities of character and costume A 
greater measure of elegance and refinement distinguished the 
spectacles of the reign of Louis XV , mspired by the delicate 

1 ihe Savoy Theatre, London, was first entirely lighted by 
electricity in 1882 The various methods of lighting used have 
been an important item in the production of stnking effects The 
old system of a row of " foot-lights ” with their unpleasant upward 
shadow, IS now almost obsolete Dip candles were used till 1720 
when moulded candles were mtroduced mto French theatres The 
next improvement was the lamp of M Ar^and with its circular 
wick In 1822 gas was first used m a Parisian theatre next came 
the oxyhydrogen lime-hght used for special effects and then 
eketne hghtmg 

The old way of producing lightning was to blow lycopodium or 
powdered resin with bellows through a fiame and this is still used 
in realistic effects of conflagrations More effective hghtning is 
now made by flashing the electric hght behind a scene painted 
with clouds, m which a zigzag aperture has been cut out and filled 
with a transparent substance Thunder is made by shaking large 
sheets of iron Wind is imitated by a machine with a cogged 
^linder, which revolves against coarse cloth tightly stretched 
The sound of ram is produced by shaking pardied peas m a metal 
cylinder 


art of Watteau, Boucher and Lancret, and preserved for our 
delectation m their delightful canvases Under the French 
Revolution the spectacular ballet lost much of its prestige, 
and Its decorative features were tor a time pnncipally associated 
with the f^tes inaugurated by the Republic, and presented m 
the classic costume, which the seventy of the new regime 
adopted as a reaction, or as a protest against the fnvolities and 
furbelows of the obliterated monarchy The Festival of the 
Supreme Bemg, decreed by the National Convention, designed 
by David and conducted by Robespierre, was perhaps the most 
impressive spectacle of the close of the i8th century 

The 19th century saw spectacle devoted almost exclusively 
to theatrical entertainment In London, melodrama, both of 
the romantic and domestic description, claimed its illustrative 
aid At Drury Lane Theatre (which, with Covent Garden, the 
Addphi and Astley's, was first illuminated by gas in 1817-18) 
the Cataract of the Ganges, with its cascade of real water and its 
prancing steeds, made a great sensation m 1823, and the same 
stage m 1842, under Macready’s management, displayed the 

movmg wave ” effect m the Sicilian views, painted by William 
Clarkson Stanfield for Acts and Galatea The Lyceum Theatre 
from 1847 1^0 1855 introduced a long senes of elegant extrava- 
ganzas from the pen of J R Planche, elaborately illustrated 
by the scenery of Wilham Beverly The Golden Branch, the 
King of the Peacocks and the Island of Jewels (Chnstmas 1849) 
were the most lemarkable of these productions, and were 
noteworthy as originating the fantastic fairy pictures that 
became known as “ transformation scenes,” and were copied 
and popularized in all directions Beverly's skilful brush 
was at a later date employed at Drury Lane to enhance the 
attractions of a succession of spectacular versions of Sir Walter 
Scott's novels, Amy Robsart (1870), Rob Roy (with a beautiful 
panorama of the Trossachs scenery), Rebecca, England tn the 
Days of Charles 11 , and others Later still, under the r^me 
of Sir Augustus Harris and his successors, spectacle at Drur\ 
Lane assumed even more costly proportions, and modem 
melodramas, representing well-known locabties with extra- 
ordinary fidelity and all kinds of disasters from earthquakes 
to avalanches, have been alternated with sumptuously mounted 
pantomimes (so-called), m which the nominal fairy-tales were 
almost smothered by the paraphernalia of scenery and costume 
It is remarkable that, for a “ run ” of ten weeks only, such a 
sum as £16,000 each can have been profitably expended on 
more than one of these productions 

London playgoers will recall the processional glories of 4 Dnam 
of hair Women designed by Alfred Thompson , The Land of Fairy 
Tales by Percy Anderson , and The Stiver Wedding (Puss in Boots) 
The Paradise of the Birds (Babes m the Wood), and Ihe Gods and 
Goddesses of Olympus (Jack and the Beanstalk) for which Mr Wil- 
helm was responsible The Armada a historical drama (1888) also 
deserves to be remembered for the completeness and excellence of 
its spectacular features In addition to the names of Clarkson 
Stanfield and Beverly, already cited as masters of scenic art, it 
must not be forgotten that tlie skill of Da\id Roberts was also 
devoted to the embellishment of the stage , and the names of 
Gneve the lelbms (father ind son) Hawes Craven and J Harker 
have in successive years earned on the best ti^itions of the art 
Alfred Thompson was one of the first to revise the conventionahties 
of fanciful stage costume, and to impart a French lightness of 
touch and delicacy of colour A ballet Yolande which he dressed 
for the Alhambra in the 'sixties, was the first Japanese si^ctacle 
to grace the English stage , and he was also mainly responsible 
for the attractions of Babil and Btjou, which cost upwards of 
;^ii 000 at Covent Garden Theatre in 1872, and was at the time 
considered to have surpassed all former spectacular accomplish 
ments It achieved, however merely a succh dCesUme, and has 
bequeathed to a later generation only the recollections of its 
“Spnng” choir of boys, and of the brilliant danseuse, Hennette 
d’C>r who revived memories of the great days of the ballet when 
Taglioni, Cento, Elssler, Duvemay and other “ D6esses dc la 
Danse,” appeared under Lumley's management at the old Hci 
Majesty's Theatre in the Haymarket Since the memorable 
tenancy of Sadler's Wells Theatre by Phelps (1844-62), Shake- 
speare and spectacle have been honourably associated Charles 
Kean's revivals at the Pnneess's Theatre (i85o-«;9) deservedh 
attracted considerable attention for the splendour and accuracy 
of their archaeology Byron's Sardanapalus was also a tnnmph 
for the same management m 1853 , and the same theatre three 
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decades later witnessed the production (Decemlier ib8^) by Wilson 
Barrett of Claitdtan, a romantic poetic drama of classic days, 
mounted so exquisitely as to gam Rnskin's enthusiastic praise 
But undoubtedly the earliest noteworthy alhance of spectacle with 
Shakespeare was made by Sir Henry Irving at the Lyceum The 
art of koyal Academicians was happily enlisted to add lustre and 
distinction to his productions Ravenswood and the sumptuously 
presented Henry VlII (1892) owed much to the co-operation of 
ftir Seymour Lucas Sir Lawrence Alma-Tadema supervised Cyw- 
beltne and Cortolanus ( 1901 ), whilst Sir Edward Burne-Jones inspired 
the decoration of Ktng Arthur (1895) Tennyson’s Cup (pro- 
duced in January 1881) and m the b^utiful revival of Romeo and 
Jtiitet it was felt that perfection of stage illusion could scarcely 
go farther, but the next production, Much Ado about Nothing, 
^Mth its superb church scene by Telbm, was admittedly Irvmg^s 
crowning success, ahke from the artistic, the dramatic, the spec- 
tacular and the financial standpoints Great praise was equally 
won by the version of Faust, which was frankly spectacular, and 
by the more recent Robespierre by Sardou Shakespeare and the 
poetic drama were also finely illustrated by Mr Beerbohm Tree, 
who secured Su Lawrence Alma-Tadema's mterest for Hypatia at 
the Haymarket, and Julius Caesar at the new His Majesty’s , 
whilst for his later productions, King John 4 Midsummer Night* s 
Dream, Herod (by Stephen PhiUips), Twelfth Night (1901) and 
such later plays as his revival of Antony and Cleopatra (1907), he 
was assisted by the designs of Percy Anderson, an artist who made 
his mark m the costumes for a senes of the ooeras at the Savoy 
Theatre notably the 1 5th-century dresses for the Beauty Stone 

Spectacular features of exceptional refinement distinguished the 
pantomime of Cinderella presented by Mr Oscar Barrett at the 
Lyceum Theatre in Chnstmas 1893, and designed by Mr Wilhelm 
This production also enjoyed a prosperous season m New York 
Ihe system of international exchange seems to hold good m stage 
spectacle as m other cases and m return for English successes 
that have been welcomed in Amenca Augustin Daly s Shakespearean 
productions were greatly admired in London Other entertain- 
ments of a more absolutely spectacular order found acceptance 
in London In connexion with Barnum and Bailey’s Hippodrome, 
Imr6 Kiralfy’s show Nero constituted a ** mammoth combination ” 
and attracted crowds to “ 01 >mpia ” m 1890 The success of this 
latter spectacle of colour ana movement which was also designed 
by Mr Wilhelm, induced Mr Kiralfy to produce a still more am- 
bitious entertamment the following season Venue, designed by the 
same artist A spectacle on these lines may be regarded as the 
outcome of such ballets as have long been popular on the continent 
of Europe — especially in Italy, where grace of movement and 
spontaneity of gesture are natural to the people, and greatly facili- 
tate such an enterprise as the famous Excelsior ballet of Manzotti 
which lasted a whole evening, m several acts, and required the 
services of hundreds of figurantes Excelsior was onginally pro- 
duced at La Scala, Milan, in January 1881, and was subsequenHy 
given with great success at the Eden Theatre, Pans, in 1883 The 
revived popularity of the modern ballet, as at the Empire Theatre, 
London has also been associated with some memorable tnumphs 
of spectacle wnth which the name of Mr Wilhelm was closely 
identified as designer (C Wi ) 

Law Relating to Theatres 

It was not until comparatively late in Roman history that 
acting became a distinct calling The troops of public actors 
{mtntstena pttbltca) were generally slaves, and their earnings 
ennehed their masters more than themselves 

The regulation of the theatre by legislation (except as to struc- 
ture) belongs chiefly to the time of the lower empire, m which it 
depended almost wholly upon constitutions of Theodosius and 
Valentiman, incorporated in the Theodosian Code (Tit xv 5, 6, 7), 
and a century later to a large extent adopted by Justinian In 
the whole of this law there is an evident attempt at a compromise 
between the doctrines of Christianity and the old Roman love of 
pubhc spectacles of all kinds It deals less with theatrical repre- 
sentations proper than with gladiatonal contests and chanot races * 
The Theodosian Code provided that the sacraments were not to be 
administered to actors save where death was imminent and onl> 
on condition that the calling should be renounced in case of recovery 
Daughters of actors were not to be forced to go on the stage pro 
video that they lived an honest life An actress was to be allowed 
to quit the stage in order to become a nun There were also 
numerous sumptuary regulations as to the dress of actors None 
of the law which has been mentioned so far was adopted by Jus- 
timan, but what follows was incorporated m Cod xi 40 {De Spec- 
taculis et Scenicts), which consists entirely of extracts from the 
Theodosian Code of a \erv miscellaneous nature Provision was 
made for the exhibition of pubhc games and theatrical spectacles 

^ The word ludt seems sometimes to mclude, sometimes to exclude, 
dramatic performances Its meaning in a particular instance 
depends on the context 


by ma^trates, practically confining them to exhibiting hi their 
own cities Statues of actors were not to be placed in the pubhc 
streets, but only in the proscenium of a theatre A governor of a 
province was entitled to take the money raised for pubhc games 
for the purpose of repairing the city walls provided that he gave 
security for afterwaras celebrating the games as usual Munici- 
pahties were encouraged to build theatres {Dig i, 10, 3) By 
Novel cxvii , it was wound for divorce if a wife went to the theatre 
without her husband’s knowledge In Cod 111 12, ii {De herns) 
IS a constitution of Leo and Anthemius forbidding dramatic repre- 
sentations on Sunday The Digest (111 2) classed all who acted 
for hire {omnes propter pecuntam in scenam prodeuntes) as infamous 
persons, and as such debarred them from filling pubhc offices A 
mere contract to perform not fulfilled did not, however, carry 
infamy with it By Novel h actresses could retire from the stage 
without meumng a penalty even if they had given sureties or 
taken an oath There was probably a censorship at certain periods,^ 
as well as provisions for safety of the building and the audience 
(Tacitus, Ann iv 63 , Leonine Constitutions cxiii ) The seats 
were allocated by the state, and the care of the building committed 
to certain magistrates {Novel cxlix 2) 

England, — In England, as m other countries of western 
Europe, theatrical legislation was of comparatively recent 
introduction Such legislation was unnecessary as long as 
the theatre was under the control of the Church and actors 
under its protection, the Church having turned to its own uses 
what it was powerless to prevent The earliest regulations 
were therefore, as might be expected, made by the Church 
rather than by the state The ecclesiastical ordinances were 
directed chiefly against the desecration of churches, though they 
sometimes extended to forbidding attendance of the faithful as 
spectators at plays even of a harmless kmd ® Sacraments and 
Christian burial were denied by the canon law to actors, whose 
gams, said St Thomas, were acquired ex turpt causa and who, if 
they exceeded what was proper, might be m mortal sin It was a 
doubtful pomt as to whether spectators might not be m similar 
case The same law forbade plays to be acted by the clergy^ 
even under the plea of custom, as in Chnstmas week, and 
followed the code of Justinian in enjoining the clergy not to 
consort with actors or be present at plays (see Decretals^ m 
1, 12 and 15, De Vita et Honestate Clertcorum) As Jate as 1603, 
canon Ixxxviii of the canons of the Church of England enacted 
that churchwardens were not to suffer plays in churches, 
chapels or churchyards The latest occurrence of such a play 
seems to have been at Oxford m 1592 

The Reformation marks the period of transition from the 
ecclesiastical to the non-ecclesiastical authority over the drama 
Precautions began to be taken by the crown and the legislature 
against the acting of unauthorized plays, by unauthorized 
persons, and in unauthorized places, and the acting of pla>s 
objectionable to the government on political or other grounds 
The protection of the church being withdrawn, persons not 
enrolled in a fixed company or m possession of a licence from 
the crown or justices were liable to severe penalties as vagrants 
The history of the legislation on this subject is very curious 
An act of the year 1572 enacted that “ all fencers, bearwards, 
common players of interludes, and minstrels (not belonging to 
any baron of this realm, or to any other honourable person of 
greater degree),’’ wandering abroad without the licence of two 
justices at the least, were subject “ to be gnevously whipped and 
burned through the gnstle of the right ear with a hot iron of 
the compass of an inch about ” This statute was superseded 
by 39 Eliz c 4, under which the punishment of the strolling 
player is less severe, and there is no mention of justices Iht 
jurisdiction of justices over the theatre disappears from legislation 

* If one may judge from Horace’s Ime (Sa/ , 1 10, 38) Quae 
neaue in aede sonent certantia ^udtee Tarpa 

^ A large number of such ordinances will be found cited in 
Prynne, Histriomastix , Bossuet, Maxtmes et reflexions sur la 
conUdte , Manana, De Spectaculis They followed the almost unani- 
mous condemnation by the Christian fathers See, for example 
Chrysostom, Contra Ludos et Theatra , Tertullian, De Spectaculis 
An^stine, De Civ Dei, 1 31, Confessions, m 2 , Dill, Roman 
Society, pp 47, 1 17 

* For this reason it appears to have been the custom in France 
for actors to be mamed under the name of musicians See Hist 
parUmentaire de la Revolution franfaise, vx 381 The difficulties 
attending the funeral of Moh^re are well known 
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from that time until 1788 In 39 Eliz c 4 there is a remark- 
able exception in favour of persons licensed by Dutton of 
Dutton m Cheshire, in accordance with his claim to hberty 
and jurisdiction m Cheshire and Chester, established m favour 
of his ancestor by proceedmgs m qiM warranto m 1499 ^ The 
stricter wording of this act as to the licence seems to show that 
the licence had been abused, perhaps that m some cases privi- 
leges had been assumed without authority In 14 Eliz c 5 
the pnvileges of a player attached by service of a noble or 
licence from justices, in the later act only by service of a noble, 
and this was to be attested under his hand and arms The 
spirit of the acts of Elizabeth frequently appears in later legis- 
lation, and the unauthorized player was a vagabond as late as 
the Vagrancy Act of 1744, which was law till 1824 He is not 
named m the Vagrancy Act of 1824 The Theatre Act of 1737 
narrowed the definition of a player of mterludes, for the pur- 
poses of punishment as a vagabond, to mean a person actmg 
interludes, 2 &c , in a place where he had no legal settlement 

Before the Restoration there were privileged places as well as 
privileged persons, e g the court, the universities, and the inns 
of court With the Restoration privilege became practically 
confined to the theatres in the possession of those companies 
(or their representatives) established by the letters patent of 
Charles II in 1662 In spite of the patents other and un- 
privileged theatres gradually arose ® In 1735 Sir John Barnard 
introduced a bill to restrain the number of playhouses for 
playing of mterludes, and for the better regulation of common 
players ” On Walpole’s wishing to add a clause givmg parlia- 
mentary sanction to the junsdiction of the lord chamberlam, 
the mover withdrew the bill In 1737 Walpole introduced a 
bill of his own for the same purpose, there being then six 
theatres in London The immediate cause of the bill is said 
to have been the production of a political extravaganza of 
Fielding’s, The Golden Rump The bill passed, and the act of 
10 Geo II c 28 regulated the theatre for more than a century 
Its effect was to make it impossible to establish any theatre 
except in the city of Westminster and in places where the 
king should in person reside, and dunng such residence only 
Hie act did not confine the prerogative within the city of 
Westmmster, but as a matter of policy it was not exercised m 
favour of the non-pnvileged theatres, except those where the 
“ legitimate drama ” was not performed The legitimate 
drama was thus confined to Covent Garden, Drury Lane and 
the Haymarket from 1737 to 1843 In the provmces patent 
theatres were established at Bath by 8 Geo III c 10, at 
Liverpool by ii Geo III c 16, and at Bristol by 18 Geo III 
c 8, the act of 1737 bemg m each case repealed pro tanto The 
acting of plays at the universities was forbidden by 10 Geo II 
c 19 It IS not a little remarkable that the universities, once 
possessing unusual dramatic pnvileges, should not only have 
lost those pnvileges, but have in addition become subject to 
special disabilities The restnctions upon the drama were 
found very inconvenient m the large towns, especially m those 
which did not possess patent theatres In one direction the 
difficulty was met by the lord chamberlam grantmg annual 
licences for performances of operas, pantomimes and other 
spectacles not regarded as legitimate drama In another 
direction relief was given by the act of 1788 (28 Geo III c 30), 
under which licences for occasional performances might be 
granted m general or quarter sessions for a period of not more 
than sixty days The nghts of patent theatres were preserved 
by the prohibition to grant such a licence to any theatre withm 
eight miles of a patent theatre Dunng this penod (1737-1843) 
there were several decisions of the courts which confumed the 

1 The ** advowry/' as it was called, over the Cheshire minstrels 
lasted until 1756, when the latest minstrel court was held at Chester 

» Interludes were acted m the open air at Bemew in Mont- 
gomeryshire as lately as 1819, when the players were indicted 
before the Great Sessions of Wales They had been prohibited 
in the Declaration of Sports (1633) and in the Propositions of 
Uxbndge (1644) 

• See W Nicholson, The Struggle for a free Stage in London 
(1907) 
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operation of the act of 1737 as creating a monopoly. The ex- 
clusive nghts of the patent theatres were also recognized m 
the Disorderly Houses Act, 1751, and m pnvate acts dealing 
with Covent Garden and Dniry Lane, and regulatmg the nghts 
of parties, the application of chantable funds, kc (see 16 
Geo III cc 13, 31 , 50 Geo III c ccxiv , 52 Geo III c xix , 

I Geo IV c lx ) The results of theatncal monopoly were 
beneficial neither to the public nor to the monopohsts them- 
selves In 1832 a select committee of the House of Commons 
recommended the legal recognition of “stage-nght” and the 
abolition of theatncal monopoly The recommendations of 
the report as to stage-nght were carried out immediately by 
Bulwer Lytton’s Act, 3 & 4 Will IV c. 15 (see Copyright) 
But it was not till eleven years later that the Theatres Act, 1843, 
was passed, a previous bill on the same Imes having been re-r 
jected by the House of Lords The act of 1843 inaugurated a 
more liberal policy, and there is now complete “ free trade ” 
m theatres, subject to the conditions impost by the act The 
growth of theatres smee that time has been enormous Nor 
does the extension seem to have been attended with the social 
dangers anticipated by some of the witnesses before the com- 
mittee of 1832 

The suppression of objectionable plays was the ground of many 
early statutes and proclamations While the religious drama 
was dying out, the theatre was used as a vehicle for enforemg 
religious and political views not always as orthodox as those 
of a miracle play Thus the act of 34 & 35 Hen VIII c i 
made it crimmal to play m an interlude contrary to the orthodox 
faith declared, or to be declared, by that monarch Profanity 
m theatres seems to have been a crymg evil of the time Stephen 
Gosson attacked it as early as 1579 m his School of Abuse The 
first busmess of the government of Edward VI was to pass an 
act reciting that the most holy and blessed sacrament was 
named m plays by such vile and unseemly words as Chnstian 
ears did abhor to hear rehearsed, and mfiictmg fine and im- 
prisonment upon any person advisedly contemnmg, despismg 
or reviling the said most blessed sacrament (i Edw VI c i)^ 
A proclamation of the same king m 1549 forbade the actmg of 
mterludes in English on account of their dealmg with sacred 
subjects In 1556 the council called attention to certain lewd 
persons m the livery of Sir F Leke representmg plays and 
interludes refiectmg upon the queen and her consort and the 
formalities of the mass The same queen forbade the re- 
currence of such a representation as the mask given by Sir 
Thomas Pope m honour of the Prmcess Elizabeth at Hatfield, 
for she ‘‘ misliked these follies ” By the Act of Uniformity, 
I Eliz c 2, It was made an offence punishable by a fine of a 
hundred marks to speak anythmg m the derogation, depraving 
or despismg of the Book of Common Prayer m any mterludes 
or plays In 1605 “ An Act to restrain the Abuses of Players ” 
made it an offence punishable by a fine of fio to jestingly or 
profanely speak or use certam sacred names in any stage play, 
mterlude, show, may-game or pageant (3 Jac I c 21) In 
consequence of the appearance of players m the characters 
of the kmg of Spam and Gondomar, an ordinance of James I 
forbade the representation on the stage of any livmg Chnstian 
kmg The first act of the reign of Charles I forbade actmg on 
Sunday Puntan opposition to the theatre culmmated m the 
ordinance of 1648, making it a enme even to be present as a 
spectator at a play^ After the Restoration there are few 
royal proclamations or ordmances, the necessary junsdiction 
being exercised almost entirely by parliament and the lord 
chamberlam Among the few post-Restoration royal pro- 
clamations IS that of the 25th of February 1664-65, restraming 
any but the company of the Duke of York’s theatre from enter- 
mg at the attinng house of the theatre, and that of the 27th 
of February 1698^9 against immorality in plays 

Preventive censorship of the drama by an officer of state dates 
from the reign of Elizabeth The master of the revels (see 
Revels) appears to have been the dramatic censor fjxmi 1545 to 

* For the anti-theatncal Puntan literature see Courthope, Hxsiory 
of English Poetry, 11 381 ^ 
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1624, when he was superseded by his official superior, the lord 
chamberlain.^ In some cases the supervision was put into 
commLS‘?ion Ihus with Tilney, the master of the revels in 
1581, were associated by order of the privy council a divine 
and a statesman In other cases it was delegated, as to Daniel 
the poet by warrant in 1603 The proposal to give statutory 
authority to the junsdiction of the lord chamberlam led, as has 
been already stated, to the withdrawal of Sir J6hn Barnard’s 
bill in 1735, and to considerable debate before the bill of 1737 
became law Lord Chesterfield’s objection to the bill in the 
House of Lords was not unreasonable. If the players,” 
said he, ** are to be pumshed, let it be by the laws of their 
country, and not by the will of an irresponsible despot ” A 
stage play must now be duly licensed before performance 
§ 12 of the act of 1843 prescribes that a copy of every new play 
and of every addition to an old play, and of every new prologue 
or epilogue or addition thereto (such copy to be signed by the 
master or manager), shall be sent to the lord chaiti&rlain, and, 
if the lord chamberlam does not forbid it within seven days, it 
may be represented § 13 empowers the lord chamberlam to 
fix a scale of fees for examination , the fee is now two gumeas 
for a play of three or more acts, one guinea for a pUy of less than 
three acts All plays represented previously to the act are held 
to be licensed A play once licensed is licensed once for all 
imless the licence be revoked under § 14 The examination is 
the duty of a special officer of the lord chamberlain’s department, 
the exammer of stage plays In spite of occasional lapses of 
judgment, a belief m the wisdom generally shown m the 
exercise of the censorship has been confirmed by the report of 
the select committee of the House of Commons in 1866, and also 
by the report of the joint committee of both Houses m 1909 
Ihe censorship has been consistently supported in recent 
years by theatrical managers, but violently opposed by an 
advanced sectKMi of dramatic authors There have been 
instances, no doubt, where perhaps both the lord chamberlain 
and his subordinate officer, the examiner of stage plays, have 
b^en somewhat nice in their objections Ihus, during the 
illness of George III , King Lear was inhibited George Colman, 
when examiner, showed an extraordinary antipathy to such 
words as heaven ” or angel ” The lord chamberlain’s 
powers are still occasionally exerted agamst scnptural dramas,^ 
less frequently for political reasons Later instances are Oscar 
Wilde’s SalonU (1^2), Joseph of Canaan (1896), Maeterlmck’s 
Monna Vanna (1902), Housman’s Bethlehem (1902), Gilbert 
and Sullivan’s Mtkado (temporarily m 1907), and a play by 
Laurence Housman dealing with George IV, (1910). Before 
1866 the lord chamberlam appears to have taken into considera- 
tion the wants of the neighbourhood before granting a hcence, 
but since that year such a course has been abandoned The 
joint committee in 1909 recommended that it should be optional 
for an author to submit a play for hcence, and legal to perform 
an unlicensed play whether submitted or not, the risk of police 
mtervention bemg taken They also recommended that the 
reasons for which a licence should be refused should be m- 
decency, offensive personalities, the representation m an in- 
vidious manner of a hvmg person or a person recently dead, 
violation of the sentiments of religious reverence, the presence 
of anything likely to conduce to crime or vice, or to cause a 
breach with a fnendly power, or a breach of the peace 

A theatre may be defined with sufficient accuracy for the present 
purpose as a building in which a stage play is performed for hire 
It will be seen from the following sketch of the law that there are a 
considerable number of different persons corporate and umneor- 
porate, with jurisdiction over theatres A consolidation of the law 
and the placing of junsdiction in the hands of a central authonty 
for the united Kingdom would probably be convement The 
committee of 1866 recommended the transfer to the lord chamber- 
lain of the regulation of all places of amusement, and an appeal 
from him to the home secretary in certain cased, as also the exten- 
sion of his authonty to preventive censorship in all pubUc enter- 
tainments , but no legislation resulted The committee of 1909 

‘ It was brobably through his influence that the expletives in 
Shakespearniwere edited The quarto of 1622 contains more than 
the folio ot §62% 


recommended the abohtion of any distinction between theatres and 
music-halls, Several bills for the amendment of tfie law have been 
introduced, but without success in the face of more burning politic il 
questions • 

Butldtng — A theatre (at any rate to make it such a building 
as can be licensed) must bo a permanent building, not a mere tent 
or booth, unless when hcensecf by justices at a lawful fair by § 23 
of the act of 1843 It must if in the metropolis, conform to the 
regulations as to structure contained m the Metropolis Management 
Act 1878, and the Local Government Act 1888 These acts make 
a certificate of structural fitness from the county council necessary 
as a condition precedent for hcence m the case of all theatres of a 
superficial area of not less than 500 sq ft hcensed after the passing 
of the act, give power to the council in certain cases to call upon 
proprietors of existing theatres to remedy structural delects and 
enable it to make regulations for protection from fire The existing 
regulations were issued on the 30th of July 1901 and 25th of March 
1902 As to theatres in provincial towns, the Towns Improve- 
ment Act 1847, and the Fubhc Health Act 1875, confer certain 
limited powers over the building on municipal corporations and 
urban sanitary authorities In many towns however, the btruc- 
tural qualifications of buildmgs used as theatres depend upon local 
acts and the by-laws made under the powers of such acts 

Performance — To constitute a building where a performance 
takes place a theatre the performance must be (a) of a stage-play, 
and (6) for hire (a) By § 23 of the act of 1843 ^he word stage- 
play includes tragedy comedy, farce opera, burletta, interlude, 
melodrama, pantomime or other entertainment of the stage, or 
any part thereof The two tests of a stage -play appear to be the 
excitement of emotion and the representation of action 1 he 
question whether a performance is a stage -play or not seems to be 
one of degree, and one rather of fact than of law A ballet d action 
would usually be a stage play, but it would be otherwise witli a 
ballet divertissement § 14 empowers the lord chamberlam to forbid 
the acting of any stage play in Great Britain whenever he may 
be of opinion that it is fittmg for the preservation of good manners, 
decorum, or the public jieace to do bo § 15 imposes a penalty 
of /50 on any one acting or presenting a play or part of a play aftei 
such inhibition and avoids the hcence of the theatre where it 
appears Regulations of police respecting the perfornnnee are 
contained m 2 & 3 Vict c 47, and m many local acts A per- 
formance may also be proceeded agamst as a nuisance at common 
law, if, for instance it be contra honos mores or draw together a 
great concourse of vehicles or if so much noise be heard in the 
neighbourhood as to interfere with the ordinary occupations of 
life Very curious instances of proceedings at common law are 
recorded In Sir Anthony Ashley s case (2 Rolle's Rtp 109) 
1615, players were indicted for not and unlawful assembly In 
1700 the grand jury of Middlesex presented the two play-houses 
and also the bear-garden on Bankside (the “ Pans garden ” of 
Henry VIII act v sc 3) as notous and disorderly nuisances Per- 
formances on Sunday GooqI Fnday, and Christmas day are illegal 
Regulations as to the sale of mtoxicatmg hquors during the per- 
formance arc made by the licensing ads end other public gemral 
acts, as well as by local acts and rules made by county councils 
It IS frequently a condition of the licence granted to provincial 
theatres that no excisable hquors shall be sold or consumed on the 
premises. The excise duty where such hquors arc sold vanes 
according to the annual value of the theatre up to a maximum 
of I20 The Dangerous Performances Acts, 1879 and 1897 forbid 
under a mnalty of ;^to any public exhibition or performance 
whereby the life or limbs of a child under the ago of sixteen if a 
boy, eighteen if a girl, shall be endangered It also makes the 
employer of any such child indictable for assault where an acculcnt 
causing actual bodily harifi has hapj^ned to the child and enables 
the coiirt on conviction of the emiffoyer to order him to pay the 
child compensation not exceeding £20 The Prevention of Cruelty 
to Children Act 1904 forbids a child to appear in any pubUc enter- 
tainment without a licence from a petty sessional court {h) Ihe 
performance must be for hire § 16 of the act of 1843 makes a 
budding one in which acting for hire takes place not only where 
money is taken directly or indirectly, but also where the purchase 
of any article is a condition of admission, and where a play is per- 
formed in a place m which excisable liquor is sold In the rabc of 
Shelley v Bethell, 1883 (Law Reports, 12 QBP ii), it was held 
that the proprietor of a pnvate theatre was liable to penalties 
under the act, though he lent the theatre gratuitously, because 
tickets of admission were sold in aid of a chanty 

Licensing of Building — By § 2 of the act of 1843 theatres 
(other than patent theatres) must be licensed By § 7 no licence 


• Dryden's words m the “ Essay on Satire " (addressed to the 
earl pf Dorset, lord chamberlam) still describe the duties of the 
office “ As lord chamberlam J know you are absolute by your 
office in all that belongs to the decency and good manners of the 
stage You can banish from thence scurnlity and profanencss, and 
restrain the licentious insolence of poets and their actors in all 
things that shock the public quiet or the reputation of pnvate 
persons under the notion of humour ” 
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18 to be graiited ei^cept to the actual and responsible manager, who ! 
IS to be bound by himself and two sureties for due observance of 
rules and for securing payment of any penalties incurred The 
metropolitan theatres other thah the patent theaflrcs (as far at 
least as they are included in the boroughs named m the act of 
1843) licensed by the lord chamberlain By § 4 his fee on 
grant of a hcence is not to exceed los for each month for which 
the theatre is hcensed The lord chamberlain appears to have no 
power to make suitable rules for enforcing order and decency He 
can however, by § 8, suspend or revoke a licence or close a patent 
theatre where any not or misbehaviour has taken place. He has 
isbued a cpde of regulations 

Provincial theatres fall under three different licensing authonties 
The lord chamberlain licenses theatres in Windsor and Brighton 
and theatres situated in the places where the king occasionally 
resides but only durmg the time of such occasional residence (§3) 
Theatres at Oxford and Cambridge, or within 14 m thereof, are 
licensed by the justices having jurisdiction therein, but before any 
such hcence can come into force the consent of the chancellor or 
vice-chancellor must be given The rules made by the justices 
for the management of the theatre are subject to the approval 
of the chancellor or vice-chancellor, who may also impose such 
conditions upon the licence as he thinks fit In case of any breach 
of the rules or conditions, he may annul the licence (§ 10) All 
other provincial theatres are licensed by the county councils or 
county borough councils ^ under s 7 01 the act of 1888, except 
in case of a special and temporary ^rformance, where justices 
still grant the hcence as they did in all cases before that act came 
into operation The regulations of the London County Council are 
dated the 27th of July 1897 Penalties are imposed by the act 
for keeping or acting in an unlicensed theatre, and for producing 
or acting in an unlicensed play A contract to perform in an 
unlicensed theatre is unenforceable 

Music Halls — Music was at no time the object of restrictions 
as severe as those imposed upon the drama The present English 
act governing music halls the Disorderly Houses Act 1751, was 
passed probably in consequence of the publication m 1750 of 
Fielding’s Inquiry into the Causes of the late Increase of Robbers 
It IS remarkable that two works of the same writer should from 
opposite causes have led to both theatre and music-hall legislation 
of lasting importance The act was onginally passed for a term 
of three years, but was made perpetual by 28 Geo II c 19 It 
applies only to music halls -within 20 m of London and West- 
minster Every such music hall must be licensed at the Michaelmas 
quarter sessions the licence to be signified under the hands and 
seals of four or more justices ihe hcence may be granted for 
music or dancing or both Public notice of the hcence is to be 
given by affixing over tlie door the inscnption “ Licensed in pur- 
suance of act o^arlianicnt for," with the addition of words showing 
the purpose The penalty for keeping an unlicensed music hall 
IS 1 00 I his act IS amended as to Middlesex by the Music and 
Dancing Licences (Middlesex) Act 1894, putting the licensing into 
the hands of the county council ReguUtions were made by the 
council under this act on the ^ist of July 1900 and the 27th of 
June 1901 Music halls beyond the radius of 20 m from London 
and Westminster are mainly governed by the Pubhc Health Act 
1890, the licensing authonty being the licensing justices There 
IS no censorship of music-hall performance, the only remedy for 
anything objectionable is for the hccnsing authority to withdraw 
the licence or refuse to renew it 

See generally W N M Geary Law of Theatres and Mustc Halls 

(1885), C Hamlyn, Manual of Jheatrtcal Law (1891), A. A 
Strong, Dramatic and Musical Law (1898) , J B Wilhamson, 
Law of Licensing (1902) 

Scotland — In Scotland the theatre has al-ways exercised a smaller 
amount of influence than m England, and there has been little 
exclusively Scottish legislation on the subject ISS5> C. 40, dis- 
countenanced certain amusements of a semi-theatncal kind by 
enacting that no one was to be chosen Robert Hude {sic), Little 
John abbot of unreason, or queen of May A proclamation of 
James VI in 1574, and 1579, c 12, followed the Imes of English 
legiblation by making persons using unlawful plays, such as jugglery 
or fast and loose, punishable as vagabonds In 1574 tfie General 
Assembly claimed to license plays and forbade representations on 
Sunday As in England, the licensing power seems then to have 
passed from the church to the crown, for m 1599 James VI hcensed 
a theatre at Edinburgh 1^72, c, 21, exempted comedians while 
upon th^ stage from the sumptuary provisions of the act respecting 
apparel The chamberlain 01 Scotland, while such an office existed, 
to have exercised a certain police jurisdiction over theatres 
Ine Theatres Act 1843 extends to Scotland, as did also the previous 
act of 1737, and further provisions are made by the Burgn Police 
Act 1892 ^ 

Ireland — ^Tlieatncal legislatiOii as far as it went, was based upon 
English models Thus ridicule Of the htUrgy Was fomddeil by 
2 Elici c '2 (Ir,) , cmtim on players of mterradei and wandering 

* The councils may delegate their authonty to justices, a district 
council, or a committee of their own body, such aS the Theatre 
and MusUf,Ha^ Committee of the London Cduntyi Council 
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minstrels wore deemed vagabonds, ^ IQ & ix’Can I- c 4 fin.) I» 
1786 an act was passed to enable the pown to grant letters ^tent 
for one or more theatres in Dubhn ciiy and county 26 Geo III 
c 57 (Tr ) The preamble Alleges thar tlie establishing of a well- 
regula-ted theatre at the seat of governftieDt' will be productive 
of public advantage and tend to improve the morals of the people 
exceptions from the restrictions ot the act were fiade in favour 
of entertainments for the benefit of the Dublin lying-in hospital 
and exhibitions of hofseinanship or puppet-Shows Xh^ existing' 
theatre and music-hall acts do not apply to Ireland, except the 
Pubhc Health Act 1890, s. 51 ’ 

British Colonies — There is a large amount of legislatioxL An 
example is the Victoria Act, No 1430 (1897), giving the chief 
secretary power to cancel or suspend the hcence of any theatre 
if used on Sunday without special permit 

Untied States — Pubhc entertamments dramatic or other, ore 
usually under the control of the mumcipal authonties, and there 
IS no act of Congress on the subicct, except one of 1898 imposing 
a temporary war tax on the theatres In most states there is 
state legislation, requiring places of public entertainment to be 
licensed by the proper authonty In many states it is a condition 
of the licence that mtoxicatmg hquors^ shall not be sold in such 
places Other conditions, more or less usual, are that there shall 
be no Sunday or dangerous performances, that acrobats shall be 
properly protected, and that female waiters shall not be employed 
Structural qualifications are m some cases made necessary Ihus 
in 1885 the New York legislature passed an act containing many 
minute provisions for ensunng the safety of theatres against fire 
A characteristic piece of legislation is the New York Act of 1873, 
c 186, enacting that no citizen is to be excluded from a theatre 
by reason of race, colour or previous condition of servitnde This 
act of couThc merely carnes out the important principle afi^med 
in art xiv of the amendments to the constitution of the United 
States There are two curious and conflicting decisions of other 
states on the matter MisSonn held that a manager conld dis- 
onimnate against a person of colour, Michigan that he could not 
(see Green’s Digest, vol i 642) 

Continental Europe — The pnncipalpomts in which the continental 
theatre differs from the English are that Sunday is the most impor 
tant day, and that the theatre is oft^n owned or subsidized by the 
state or a municipahty In E ranee there has been much legislation 
since the days of the Revolution, the principal law bemg one of 
1864, A feature is the tax known as le droit des pauvres, which 
has been the subject of much discussion The censure prSatable 
was abolished m 1906 The object is attamed by police penalties 
Most of the authonties will be found in Dalloz, Supplement, vol 
xvn , and for the older law Lacan, La Legislation et la jurisprudence 
des thddtres (18^3), and Maugras, Les Comidiens hors de la lot (1887), 
may be consulted Italy has produced at least two modem works 
on the subject, Rivalta, Stona b Sistema del Diritto del Tcairt (1886), 
and Tabanelh, Codice del Teatro (1901) What stnkea one is how 
little sjiecial legislation thiere is on the subject The penal code 
meets most cases Spam x^eiained the autos sacrpimentaks much 
longer than other countries retained the religious drama Legisla 
tion begins very early The Siele Partidas enacts that' the clergy 
ure not to take part as actors or Spectators m sCumlous plays 
(Juegos por escarnio) Cervantes in the first part of Don Quixote 
mokes the canon of Toledo regret that the govemi^eut had not 
appointed a censor to prevent the acting of plays not only injurious 
to mbrals but also offendmg hgiihst the clafesibal rules of the drama 
There 19 a considerable amount eyf law in the Ottoman empire * ' 
details wiU be found m G, Young, Corps de droit, ottomaut vol lu 
320(1904) .(JW) 

THSBES the Greek name of the anaeiit capital 

of Upper Egypt, presumably an Egyptian name (e g 2.^1, seen 
m assimilated to that of the Greek city* It occurs 

m Homer {11 ix 381-4) where it has the epithet cKdropiTwAos, 
“ hundred-gated/’ probably derived m the first place from, the 
gateways of its endless temples, though perhaps ihisimderstood 
as if It referred to a city with a hundred gates! ih the circuit of 
its walls Thebes was never a walled city m this sense, though 
Its vast temple enclosures m different quarters whuld form as 
many fortresses m case of siege or tumulU Its Egyptian name 
was Wesi (or Wis ?), later Ne, “ the aty ” (sometimes Ne- 
Amun, hence No-Amon in Nahum m, 8), and different quarters 
w^re known by special names In non-literary Greek Thebes 
was regularly called Diospolis the Great Ammon, Amen-Re, 
or Amenmsonther (“ Ammoa-R€ long of the gods ”) was its 
deity, with his consort Mut and their child Khons Mont* also 
was a local deity and Hatheu^ presided over the western cliffs 
of Thebes In very ancient -tunes the aty ky on the east 
bank, the necropolis oh the west As it grew, howrever, al- 
though the necropolis was still confined to the west bar^, a 
vast city of - temples, pnests and necropohs people, to which 
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were added royal palaces and their accompaniments^ covered 
the western shore as far back as the desert hills The chief 
nucleus of the ancient W6si was a town about the temple of 
Elamak • it probably reaches back to the prehistoric period 
At Drah abu’l nagga, opposite to it, are tombs of its prmces 
under the Vlth Dynasty The temple of Karnak is no doubt 
of immemorial antiquity Perhaps no sculpture earlier than 
the Xllth Dynasty has survived there, but Senwosn I. dedi- 
cated statues to his predecessors of the Vth Dynasty who had 
probably showed their devotion to Ammon m a substantial 
manner, and Cheops of the IVth Dynasty is named m it After 
the end of the Old Kingdom Thebes grew from an obscure pro- 
vmcial town to be the seat of a strong line of prmces who con- 
tended for supremacy with Heracleopolis and eventually 
triumphed m the Xlth Dynasty of Manetho The most im- 
portant monument of the Middle Kmgdom now extant at 
Thebes is the funerary temple of Menthotp III of this dynasty, 
which has been revealed by the excavations of the Egypt 
Exploration Fund at Deir el Bahri (see Architecture, section 
Egyptian, fig 4) and the period is well represented by an 
abimdance of statues of the Xllth and Xlllth dynasties from 
the temple of Karnak The hame Amenemhe, so common m 
the Xllth Dynasty, shows the importance of the Theban god 
at this time. It was not, However, till the XVIIIth Dynasty, 
the beginning of the New Empire, that the whole site began to 
be occupied by monuments which have survived to the present 
day The early rulers of this dynasty down to Tethmosis III 
developed Karnak, and on the west bank built the great funerary 
temple of Deir el Bahri and smaller temples as far south as 
Medinet Habu, and began the long series of royal tombs m the 
famous Valley of the Tombs of the Kings far back in the desert 
behind Deir el Bahri Amenophis III contmumg, trans- 
formed western Thebes monumentally built three great 
temples m addition, that of Mont on the north of Karnak, the 
temple of Mut on the south and the temple of Ammon at 
Luxor, and connected the last two with the state temple of 
KarnaJc by avenues of sphmxes- On the west bank the huge 
colossi of Memnon marked the entrance of his funerary temple, 
a magmficent buildmg which was afterwards destroyed, and the 
great lake of Burket Habu was dug and embanked m front of 
his bnck palace at the extreme south The chief energies of 
this kmg m fact were expended on developing the south ex- 
tremity of Thebes on both banks The city and its monuments 
now covered an area about three miles square After this 
Thebes expenenced a serious set-back with the heresy of 
Akhenaton, the son of Amenophis III He moved his capital 
northward to Akhetaton (El Amama) and strove to suppress 
the worship of Ammon, domg mfinite damage to the monu- 
ments of Thebes by defacmg his name and figure After about 
twenty years, however, the reaction came, Thebes was agam the 
capital, and a little later under Seti (Sethos) I and Rameses II 
of the XXth Dynasty it was raised to greater architectural 
magnificence than ever These two kings built the great 
columnar hall of Karnak, added a large court with pylons to 
Luxor, and on the west bank built the funerary temple of Seti 
at Kuma, and the Ramesseum with its gigantic colossus, be- 
sides other edifices of which only traces remam Under the 
XVIIIth and XIXth Dynasties Thebes was at the height of 
its greatness. Conquenng Pharaohs brought home trams of 
prisoners and spoil, embs^ies came thither of strange people 
m every vanety of costume and of every hue of skm, from 
Ethiopia, Puoni (Punt), Mesopotamia, Asia Mmor, Libya, and 
the islands of the Mediterranean, brmgmg precious stones, rare 
animals, beautiful slaves, costly garments and vessels of gold 
and silver, while the ground st^k with the movement of 
colossal architraves, statues and obelisks The tombs of the 
XVIIIth Dynasty on the west bank and the sculptures in the 
temples reflect the brilliancy of these days, but even the reign 
of Rameses II. marks the begmnmg of the declme of Thebes. 
The enormous constructive energy of the proud Pharaoh, m- 
stead of bemg concentrated on the capital, was expended with 
almost equal lavishness on other psjts of the country. In 


every city he left his rnark^ A great temple at Tams boasted a 
larger colossus than existed m Thebes Heliopolis and Memphis 
must have been lavishly adorned, and the temples of Abu 
Simbel (qv) alone would have been sufficient to satisfy the 
ambition of many of the great Pharaohs. After Rameses II 
the efforts of all his successors combmed could add little to 
the wonders of Thebes The temple and tower of Rameses III 
(XXth Dynasty) at Medinet Habu, his tomb m the Biban el 
Moluk, the temple of Khons (Rameses III and later) and the 
court of Sheshonk I (XXIInd Dynasty) at Karnak are the only 
great achievements 

For the rest there are the tombs of many kmgs m the Biban 
el Moluk and a good deal of comparatively petty construction 
and tinkermg, with the help of stone robbed from older 
structures Earlier and greater kings had remorselessly de- 
stroyed buildings which mterfered with their own plans. The 
“ Memnon temple of Amenophis III had already gone, 
sacnficed perhaps to Akhenaton^s god Rameses II. had 
plundered his predecessors' monuments for materials Hitherto 
Thebes had been glorified by the process, but henceforth it was 
rather to perish The tide of prospenty was flowing northward 
and such monumental energy as remained was expended more 
widely For several centuries after the fall of the New Empire 
Theb^ was but one of several alternating or contemporaneous 
capitals^ Memphis, Tams, Bubastis, Sais, Heracleopolis had at 
one time or another at least equal claims The Ethiopian con- 
querors of Egypt made Thebes their Egyptian capital, but in 
^8 Assur-bani-pal sacked the city Psammetichus did not 
neglect it, and during the XXVIth Dynasty Petemenopi, a 
wealthy pnest and official, excavated for himself the greatest 
private tomb that ever was made Probably every king that 
mcluded Thebes m his realm, except the Assyrians and the 
Persians, left his memorial there in chapels erected or sculptures 
added Of the Persians, however, not even Darius is traceable 
at Thebes , on the other hand, there is no support for the tradi- 
tion that Cambyses destroyed its monuments Ptolemy I gave 
a new capital to the upper country m the Greek foundation of 
Ptolemais, and thus struck a fresh blow at the prosperity of 
Thebes For a short period m the reign of Epiphanes, when 
Upper Egypt was in rebellion against the Ptolemaic rule, 
Thebes was the capital of mdependent native dynasts In a 
later rebellion, Thebes was captured after a three years* siege 
and severely punished by Lathyrus (Ptolemy X , Soter II ). 
In the reign of Augustus, having joined in the insurrection 
against the tax-gatherers, it was destroyed by Cornelius Gallus 
and became a collection of villages Though its vast buildings 
have smee served as quarries for mill-stones and for the lime- 
bumer, Thebes still offers the greatest assemblage of monu- 
mental ruins in the world 

We will now briefly enumerate the prmcipal groups of monu- 
ments On the east bank at Karnak stand the great state 
temple of Amen-Re with its obelisks of Hatshepsut and Teth- 
mosis I and the vast columnar hall of Rameses II ; the temple 
of Mut and the well-preserved temple of Khons , the temple of 
Luxor and avenues of rams and sphmxes connecting all these 
These temples are described in the articles Karnak, Luxor and 
Architecture Egyptian* On the west bank, in front of the 
necropolis, on the edge of the desert or projecting mto the 
cultivation, was a low row of temples . the northernmost, 
placed far m front of the others, is the well-preserved temple of 
Seti I at Kuma, then follow the Ramesseum and Medmet 
Habu, and the foundations of many others can be traced. 
The temple of Amenophis III, to which the colossi of 
“ Memnon ” were attached, was agam far forward of the Ime. 
The Ramesseum contams the remams of a stupendous seated 
colossus, m black granite, of its builder Rameses II , thrown 
on Its face When perfect it was probably 57 ft high and 
weighed about 1000 tons, surpassmg the Memnon ** statues 
of Amenophis III m size and weight The temple of Rameses 
III. at Medmet Habu, sculptured with very mterestmg scenes 
from his Syrian, Libyan and other wars and from religious 
festivals, IS remarkable abo for the unique entrance-tower 
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which probably formed part of the royal palace^ Northward 
and far back m the foot-hills is the Ptolemaic temple of Deir el 
Medma, and beyond under the cliffs of Deir el Bahri the terrace 
temple of Queen Hatshepsut, the walls of which are adorned 
with scenes from her exp^ition to Puoni (Somalifand) m search 
of incense trees, and many other subjects The necropolis 
extends from Kuma m the north through Drah abu’l nagga, 
the Assasif, and Shekh abd el Kuma to Kumet Murrai of 
Medmet Habu The finest tombs are of the XVIIIth Dynasty 
Far behmd Medmet Habu are the Tombs of the Queens, where 
royal relatives of the XXth Dynasty are buried , and imme- 
diately behmd the lofty cliffs of Deir el Bahri, but accessible 
only by a very circuitous route from Kuma, are the tombs of 
the kings (from Tethmosis I onward to the end of the XXth 
Dynasty) in the Biban el Moluk and the Western Valley They 
are decorated with religious scenes and texts, especially those 
which describe the passage of the sun through the underworld 
Those of Seti I and Rameses III are the most remarkable. 
These royal sepulchres are long galleries excavated m the rock 
With chambers at intervals m one of the mnermost chambers 
was laid the body m its sarcophagus In the XXIst Dynasty, 
when tomb robberies were rife and most of their valuables had 
been stolen, the royal mummies were removed from place to 
place and at last deposited for safety m the tomb of Amen- 
ophis II and m the burial-place of the pnest-kmgs at Deir el 
Bahri The finding of the two cachettes nearly mtact has been 
among the greatest marvels of archaeological discovery, and 
the systematic exploration of the Valley of the Tombs of the 
Kings by Theodore M Davis has been annually rewarded with 
results of the highest interest. 

See Baedeker's Egypt , E Naville, (Temple of) Deir el Bahart^ 
introduction and parts i-v (London, 1894-1906), WMF 
Petrie Six Temples at Thebes (ruined temples on west bank), 
(London, 1897) , G Daressy, Notice explicative des ruines de 
MMinet Habu (Cairo, 1897) , G Maspero Les Momies royales 
de Deir el Bahan " in MSmoires de la mission arcMologique franfatse 
au Catre tome I , and many other works (F Ll G ) 

THEBES (anciently 0 ^/Jat, Thebae, or m poetry sometimes 
Oy]l 3 a, m modern Greek Phtvaf or, according to the corrected 
pronunciation, Thtvae)^ an ancient Greek city m Boeotia, is 
situated on low hilly ground of gentle slope a little north of the 
range of Cithaeron, which divides Boeotia from Attica, and on 
the edge of the Boeotian plain, about 44 m from Athens, whence 
it is reached by two carriage-roads and by railway since 1904 
It has about 4800 mhabitants, and is the seat of a bishop. 
The present town occupies the site of the ancient citadel, the 
C)admea , two fragments of ancient wall are visible on the north, 
and another, belongmg either to the citadel or the outer wall, 
on the south Two streams, rising a little south of the town, 
and separated bv an average distance of about half a mile, 
flow on the two sides, and are lost in the plam These are the 
ancient Ismenus on the east and Dirce (AtpK»j) on the west, 
which gave to the town its name S/Trora^o? The Dirce, now 
Plakidtissa, has several sprmgs From the west side of the 
Cadmea another copious fountain (Paraporti^ falls to the Dirce 
In a suburb to the east is another (Fountam of St Theodore), 
and north-west are two more The ([ladmea itself is supphed 
with water brought from an unknown source to the south by 
works supposed of prehistoric antiquity It now enters the 
town by an aqueduct of twenty arches of Frankish construction 
The “ waters ” of Thebes are celebrated both by Pmdar and by 
the Athenian poets, and the site is still, as described by Dicae- 
archub (3rd century B c ), “ all springs,” KaSvSpos iraxra One, 
from which a pasha of Negroponte (Euboea) is said to have 
supplied his table, is still called “ the spnng of the cadi ” Some 
of the marble basms, seats, &c., remain, and, with the fragments 
of wall above mentioned, are the only relics of the classic time 
The most curious of later buildings is the church of St Luke, 
south-east of the Cadmea, believed to contam the tomb of the 
evangelist From the abundance of water the place is favour- 
able to gardens, and the neighbounng plam is extremely fertile 
But the population is scanty, and the town at present of no 
importance. 
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History — ^The record of the earliest days of Thebes was pre- 
served among the Greeks m an abundant mass of legends 
which rival tie myths of Troy m their wide ramification and 
the mfluence which they exerted upon the literature of the 
classical age Five mam cycles of story may be distmguished 
(x) the foundation of the citadel Cadmea by Cadmus, and the 
growth of the Sparti or “ Sown Men ” (probably an aetiological 
myth designed to explam the origm of the Theban nobility 
which bore that name m histoncal times) , (2) the building 
a ** seven-gated ” wall by Amphion, and the cognate stones 
of Zethus, Antiope and Dirce , (3) the tale of the “ house of 
Laius,” culminatmg in the adventures of Oedipus and the wars 
of the ** Seven ” and the Epigoni , (4) the advent of Dionysus ; 
and (5) the exploits of Heracles It is difficult to extract any 
histoncal fact out of this maze of myths , the vanous groups 
cannot be fully co-ordinated, and a further perplexmg feature 
IS the neglect of Thebes in the Homenc poems At most it 
seems safe to mfer that it was one of the first Greek com- 
munities to be drawn together withm a fortified city, that it 
owed Its importance m prehistoric as in later days to its military 
strength, and that its origmal “ Cadmean ” population was 
distmct from other mhabitants of Boeotia such as the Mmjrae 
of Orchomenus 

In the penod of great mvasions from the north Thebes re- 
ceived settlers of that stock which m histoncal tunes was h<«no- 
geneously spread over Boeotia The central position and 
military secunty of the city naturally tended to raise it to a 
commandmg position among the B(^otians, and from early 
days its inhabitants endeavoured to establish a complete 
supremacy over their kmsmen m the outlymg towns This 
centralizmg policy is as much the cardmal fact of Theban 
history as the counteractmg effort of the smaller towns to 
resist absorption forms the mam chapter of the story of Boeotia^ 
No details of the earlier history of Thebes have been preserved, 
except that it was governed by a land-holdmg aristocracy who 
safeguarded theu* mtegnty by rigid statutes about the owner- 
ship of property and its transmission In the late 6th century 
the Thebans were brought for the first time onto hostile con- 
tact with the Athenians, who helped the small fortress of 
Plataea to maintain its independence against them, and m 506 
repelled an inroad into Attica The aversion to Athens best 
serves to explam the unpatriotic attitude which Thebes dis- 
played durmg the great Persian mvasion Though a con- 
tmgent of 700 was sent to Thermopylae and remained there 
with Leonidas to the end, the govemmg aristocracy soon after 
joined the enemy with great readiness and fought zealously on 
his behalf at the battle of Plataea (479) The victorious Greeks 
subsequently punished Thebes by depnvmg it of the presidency 
of the Boeotian League, and an attempt by the Spartans to 
expel It from the Delphic amphictyony was only frustrated by 
the mtercession of Athens In 457 Sparta, needmg a counter- 
poise against Athens m central Greece, reversed her policy and 
reinstated Thebes as the donunant power m Boeotia. The 
great fortress served this purpose well by holding out as a 
base of resistance when the Athenians overran and occupied the 
rest of the country (457-447) In the Peloponnesian War the 
Thebans, embittered by the support which Athens gave to the 
smaller Boeotian towns, and especially to Plataea, which they 
vamly attempted to reduce m 431, were firm alhes of Sparta, 
which m turn helped them to besiege Plataea and allowed them 
to destroy the town after capture (427) In 424 at the head of 
the Boeotian levy they mflicted a severe defeat upon an invadmg 
force of Athenians at Delium, and for the first time displayed 
the effects of that firm military organization which eventually 
raised them to predommant power m Greece After the 
downfall of Athens at the end of the Peloponnesian War the 
Thebans, finding that Sparta mtended to protect the states 
which they desired to annex, broke off the alhance In 404 
they had urged the complete destruction of Athens, m 403 
they secretly supported the restoration of its democracy m order 
to find in It a counterpoise against Sparta A few years later, 
influenced perhaps in piart by Persian gold, they forced on the 
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so-called Corinthian War and formed the nucleus of the league 
against Sparta At the battles of Haliartus (395) and Coroneia 
(394) they again proved their rising military capacity by stand- 
ing their ground against the Spartans The result of the war 
was especially disastrous to Thebes, as the general settlement 
of 387 stipulated the complete autonomy of all Greek towns 
and so withdrew the other Boeotians from its political control. 
Its power was further curtailed in 382, when a Spartan force 
'occupied the citadel by a treacherous coup-de-^atfu Three 
years later the Spartan garrison was expelled, and a democratic 
constitution definitdy set up m place of the traditional oli- 
garchy. In the consequent wars with Sparta the Theban army, 
tramed Slid led by Epammondas and Pelopidas (q v ), proved 
Itself the best m Greece Some years of desultory fighting, m 
which Thebes established its control over all Boeotia, culmmated 
in 371 m a remarkable victory over the pick of the Spartans at 
Leuctra {qv\ The winners were hailed throughout Greece as 
champions of the oppressed They carried their arms into 
Peloponnesus and at the head of a large coalition permanently 
crippled the power of Sparta Similar expeditions were sent 
to Thessaly and Macedonia to regulate the affairs of those 
countnes^ But the predominance of Thebes was short-lived 
The states which she protected were indisposed to commit 
themselves permanently to her tutelage, and the renewed 
nvalry of Athens, which had been Imked with Thebes since 395 
m a common fear of Sparta, but smce 371 had endeavoured to 
maintain the balance of power against her ally, prevented the 
formation of a Theban empire With the death of Epammondas 
m 362 the city sank agam to the position of a secondary power. 
In a war with the neighbourmg state of Phocis (35^346) it 
could not even mamtam its predommance m centi^ Greece, 
and by inviting Philip II of Macedon to crush the Phocians it 
extended that monarch’s power withm dangerous proximity to 
its frontiers A revulsion of feelmg was completed m 338 by 
the orator Demosthenes, who persuaded Thebes to jom Athens 
m a final attemJpt tO b^ Philip’s advance upon Attica The 
Theban contmgent fought bravely on behalf of Grecian liberty 
in the decisive battle of Chaeroneia, and bore the brunt of the 
slaughter Philip was content to depnve Thebes of her domi- 
nion over Boeotia , but an unsuccessful revolt m 335 against 
his son Alexander was punished by the complete destruction 
of the city, except, aocordmg to tradition, the house of the poet 
Pmdar Though restored in 315 by Cassander, Thebes never 
again played a prominent part m history It suffered from the 
establishment of Chalcis as the chief fortress of central Greece, 
and was severely handled by the Roman conquerors Mummius 
and Sulla^ Strabo describes it as a mere village, and m 
Pausanias’s time (ad 170) its citadel alone was inhabited 
Dunng the Byzantine penod it served as a place of refuge 
agamst foreign invaders, and from the loth century became 
a centre of the new silk trade Though severely plundered 
by the Normans in 1146 it recovered its prosperity and was 
selected by the Frankish dynasty de la Roche as its capital 
In 1311 it was destroyed by the Catalans and passed out 
of history^ 

The most famous monument of ancient Thebes was the outer 
wall with its seven gates, which even as late as the 6th century 
B c was probably the largest of artificial Greek fortresses Ihe 
names of the gates vary, but four are constant — the Proetides 
Electrae, Neistae or Neitae, and Homoloidcs , Pausanias gives the 
others as Ogygiae, Hypsistae Crenaeae There is evidence that the 
Mte Electrae wais on the south, and near it was the tomb of the 
Thebans who fell at the capture by Alexander The gates shown 
to Pausanias as Neistae and Proetides led respectively north-west 
and north-east Two of the ^nngs have feen identified with 
some probability — that of St Tmeoaore with the Oodipodea m 
which Oedipus is said to liave purged himself from the pollution 
of homicide, and the Paraporti with the dragon-guarded fountain 
of Ares (see Capmus) Dicaearchus, referring to the town of 
Cassander gives two measurements for the circuit, equal to about 
9 m and 5+ m. , the smaller fauly corresponds to the 4} m over 
which the extant remams have been traced it consisted of sun- 
dned bnek on a stone foundation Beyond this the topography 
13 wlioUy uncertain From the mterest of the site in history and 
still more in literature, as the sceae of so many dramas the tempta- 
tion to fik details has been specially strong Conjectural plans or 


deacnptiOBs, difiermg widely, are given, by Leake, Fotchhammer, 
Ulnchs, Bursian, F^icius and others (reference^ below) there 
are two mam difficulties to contend with The 4 escription of 
Pausanias was written at a time when the lower city was deserted, 
and only the temples and the gates left ; and the references to 
Thebes m the Attic dramatists are, hke those to Mycenae and 
Argos, of little or no topogra^cal value ihe hterary glory of 
Thebes is centred m the poet Pindar It had a flounsmng school 
of paintmg in the 4th century, of which the most famous repre- 
sentation was Anstides, who excelled in pathetic subjects 

Authorities* — Herodotus bks v-ix , Thucydides and Xeno- 
phon {Hellentca), passtnt , Diodorus xvn , xix , PaUsanias ixi 
5-17, M Geschichte Thebens (Lei'pzig, 1879), E v Stern, 

Ge^chichtt ikr spurtamschen V'tid ihebamschen Hegemome (Dorpat, 
1884), pp 44-246 , E Fabricius, Thebcn (Freiburg im Breisgau, 
1890); E Funk, De Thebanorum aHx$^ ^8-362 (Berlin, 1890), 
B V. Head, Htstoria Numorum (Oxford* 1887), pp. 295-299 See 
also Boeotia throughout (E Gr ) 

THEBES, ROMANCE OP The French Roman de Thebes is a 
poem of some 10,000 lines which appears to be based, not on 
the Thebatd of Statius, but on an abridgment of that work 
This view IS supported by the omission of incidents and details 
which, in spite of the altered conditions under which the poem 
was composed, would naturally have been preserved in any 
imitation of the Thebatd, while again certain modifications of 
the Statian version can hardly be due to the author’s invention 
but point to an ancient origin As in other poems of the same 
kind, the marvellous disappears , the Greeks adopt the French 
methods of warfare and the French code of chivalric love 
The Raman dates from the 12th centuly {c 1150-55), and is 
written, not in the hrades of the chansons de geste, but m octo- 
syllabic rhymed couplets It was once attributed to Benoit de 
Sainte-More, but all that can be said is that the Thebes is 
prior to the Roman de Trote, of which Benoit was undoubtedly 
the author The TJiehes is preserved also in several French prose 
redactions, the first of which, printed in the i6th century under 
the name of Edipus, belongs to the early years of the 13th 
century, and originally formed part of a compilation of ancient 
history, Htstotre anctenne lusqtCd Char The first volume of 
Les htstoires de Paul Crose tradmtes en frangais contams*a free 
and amplified version of the Thebes The Romance of Thebes, 
written about 1420 by John Lydgate as a supplementary 
iSanterbury Tale, was prmted by Wynkyn de Worde about 
1500 From the Roman de Thebes also were possibly derived 
the Ipomedon and its sequel Prothestlaus , two romans d’aventures 
written about the end of the 12th century by Hue de Rotelande, 
an Anglo-Norman trouvhe who lived in Credenhill, near Here- 
ford The author asserts that he translated from a Latin book 
lent him by Gilbert Fitz-Baderon, 4th lord of Monmouth, but 
in reality he has written romances of chivalry on the usual 
Imes, the names of the characters alone bemg derived from 
antiquity. 

See I . Constans, La L6genda (TOedtpe Uudtte dans Vanttquti& au 
moyen dge et dans les temps modernes (Pans, 1881), and in the 
-section ** L* ^popde antique " in De JulleviIIe's Hist de la langua 
et de la hit fran^aise, Le Roman de Thdbes, ed L Constans ( 5 oc. 
des anctens iextes fram^is (Pans, 1890) , G Elhs, Specimens of 
Early English Metrical Komances, m (1805) 

THECLA, ST, one of the most celebrated samts m the Gieek 
Church (where she is commemorated on the 24th of September) 
and m the Latm Church (where her festival is the 23rd of 
September) She is honoured with the title of protomart vr ** 
The centre of her cult was Seleucia, m Isauria Her basilica, 
south of Seleucia, on the mountain, was long a very popular 
place of pilgrimage, and is mentioned in the two books of St 
Basil of Seleucia. The great popularity of the saint is due 
more particularly to her Acta, which in all their forms derive 
from the apocryphal work known as the Acta Pauli et Theclae^ 
Accordmg to her Acta, Theda was bom of illustrious parentage 
at Iconium, and came under the personal teachmg of the 
apostle Paul In her eighteenth year, havmg broken her 
engagement with Thamyns, to whom she had been betrothed, 
she was accused by her relations of being a Christian. Armed 
with the sign of the cross, she threw herself on the pyre, but the 
flames were extmguished by a sudden rain She then went to 
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Antioch, where she was exposed to wild beasts, then fastened to 
bulls in order that she might be tom asunder, and finally thrown 
into a pit full of serpents , but she was delivered from all these 
perils She converted many heathen Retummg to Iconium, 
she withdrew mto a mountain solitude, and became distm- 
guished by many virtues and miracles In spite of their highly 
fabulous character, which caused them to be more than once 
condemned by the Church, the Acta of Paul and Thecla, which 
date back to the 2nd century, are among the most mterestmg 
monuments of ancient Christian hterature 

See Acta Sanctorum, September, vi 546-568 , J A Lipsius 
Acta apostolofwn apocrypha (Leipzig, 1891), 1 235-269 , C Schmidt 
Acta Pauli (Leipzig 1905), where an attempt is made to prove 
that the Acta ol Paul and Thecla formed an mtegral part of the 
Acta Fault , see also Apocryphal Literature W M Ramsay 
The Church xn the Homan Empire before ad 170 (London, 189^) 
PP 375 seq , C Holzey, Die Thekla-Ahten, thre Verbreitung und 
Bt^urthexlung tn der Kirche (Munich 1905) (H De ) 

THEFT, the act of thievmg or stealmg In English le^al 
usage the practice is to call this act by its Norman-French 
name of “ larceny,’* but properly theft is a wider term mcluding 
other forms of wrongful deprivation of the property of another 
(see Larceny) 

The OE word peof6e or fnef66 is formed from peof, thief or 
beofian, to thieve, cf Ger Dxeb, Du dtef, Goth thx^^s The ongin 
lb not known It may be related to Lithuanian iupitt, to crouch or 
squat down , thus “ thief ” would mean “ one who hides himself '' 
The O E stelan to steal, appears also in other Teut languages 
cf Du stelen Swed strata, Goth stillan, &c It has been doubt- 
fully connected with Gr <rr€ptiv, to deprive 

THEGN, or Thane, an Anglo-Saxon word meanmg an at- 
tendant, servant, retainer or official, and cognate with Gr 
rkKvov, a child From the first, however, it had a military 
significance, and its usual Latin translation was miles ^ although 
minxbter was often used J Bosworth {Anglo-Saxon Dteitonary, 
new eel by T N Toller) describes a thegn as one engaged m a 
king’s or a queen’s service, whether m the household or in the 
country,” and adds, ” the word in this case seems gradually 
to acquire a technical meaning, and to become a term denoting 
a class, containing, however, several degrees ” The precursor 
of the thegn was the geslth) the companion of the kmg or great 
lord, the member of his comitatus, and the word thegn began 
to be used to describe a military gesith It is only used once 
m the laws before the time of Aethelstan (c 89«5-94o), but more 
frequently in the charters H M Chadwick {Studies on Anglo- 
Saxon Institutions, 1905) says that “ the sense of subordmation 
must have been inherent in the word irom the earliest time,” 
but It has no connexion with the German dtenen, to serve In 
the course of time it extended its meaning and was more 
generally used The thegn became a member of a territorial 
nobility, and the dignity of thegnhood was attainable by those 
who fulfilled certam conditions Thus from a document of 
uncertain date, possibly about the time of Alfred the Great, 
and translated by Stubbs {Select Charters) as Of people’s 
ranks and laws,” we learn . — “ And if a ceorl throve, so that he 
had fully five hides of his own land, church and kitchen, bell- 
house and burh-gate-seat, and special duty in the king’s hall, 
then was he thenceforth of thegn-right worthy ” And again — 
“ And if a merchant throve, so that he fared thrice over the wide 
sea by his own means, then was he thenceforth of thegn-nght 
worthy ” In like manner a successful thegn might hope to 
become an earl In addition to the thegns there were others 
who were thegns on account of their birth, and thus thegnhood 
was partly inherited and partly acquired The thegn was 
inferior to the aethel, the member of a kingly family, but he was 
superior to the ceorl, and, says Chadwick, “ from the time of 
Aethelstan the distinction between thegn and ceorl was the 
broad line of demarcation between the classes of society ” His 
status is shown by his wergild Over a large part of England 
this was fixed at 1200 shillings, or six times that of the ceorl 
He was the twelfhynde man of the laws, sharply divided from 
the twyhynde man or ceorl 

The increase in the number of thegns produced in time a 
subdivision of the order There arose a class of king’s thegns. 
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corresponding to the earher thegns, and a larger class of mfenor 
thegns, some of them the thegns of bishops or of other thegns 
A king’s thegn was a person of great importance, the con- 
temporary idea bemg shown by the Latm translation of the 
words as comes He had certam special privileges No one 
save the king had the right of jurisdiction over him, while by a 
law of Canute we learn that he paid a larger henot than an 
ordmary thegn 

But, like all other words of the kind, the word thegn was 
slowly changmg its meanmg, and, as Stubbs says {Const Hist , 
vol 1 ), “ the very name, like that of the gesith, has different 
senses m different ages and kingdrans, but the original idea of 
military service runs through all the meanings of thegn, as that 
of personal association is traceable in all the apphcations of 
gesith ” After the Norman Conquest the thegns appear to 
have been merged m the class of knights 

The twelve senior thegns of the hundred play a part, the 
nature of which is rather doubtful, in the development of the 
English system of justice By a law of Aethelred they “ seem 
to have acted as the judicial committee of the court for the 
purposes of accusation” (W S Holdsworth, History 0/ English 
Law, vol 1 1903), and thus they have some connexion with 
the grand jury of modem times 

The word thane was used m Scotland until the 15th century, 
to describe an hereditary non-mihtary tenant of the crown 

(A W H*) 

THEINNI, or Hsenwi, one of the Northern Shan States of 
Burma It is called by the Shans Hsenwi, and also officially 
so designated, but is better known by the Burmanized name of 
Theinni It was by far the largest of the cis-Salween Shan 
states, and at one time mcluded not only all the territory of the 
present states of North and South Hsenwi, but also Kehsi 
Mansam, Mong Hsu, Mong Sang, and Mong Nawng, besides 
havmg a sort of protectorate over Mang Lon and other Wa 
states east of the Salween These had, however, fallen away m 
Burmese times, and at the penod before the British annexation 
Theinni was divided mto five parts by name , but there was no 
central authority, and the whole state was in hopeless disorder 
This continued until the appearance of British troops m March 
i888, when it was divided mto two states — North Theinni, 
which was assigned to a successful adventurer, Hkun Sang, of 
Ton Hong, and South Theinni, which went to Nawmong, of 
the old Shan ruling house North Themm has an area of 6330 
sq m , and a population (1901) of 118,325 persons , estimat^ 
revenue, £(>000 South Theinni has an area of 2400 $q m, 
with a population (m 1901) of 67,836, estimated revenue, 
£4800 

The northern part of North Theinni is a mass of hills affected 
by the geological fault which has produced the nft that forms the 
Nam Tu or Myit-ngfe valley and has thrown up a senes of parallel 
ranges which extend northwards to the Shweh (Lung Kiang), 
without altogether destroying the north and south trend which is 
the charactenstic of the Shan hills as a whole In the valleys 
between these hills are numerous tracts under nee cultivation 
some circular or oval some mere nbands along the nver banks 
The southern portion has much more flat land along the hne of 
the Nam Tu, its tnbutanes the Nam Yao and the Nam Nim, and 
the Nam Yek flowing mto the Salween This was formerly thickly 
populated, and still remains the most valuable portion of the state 
A range running westwards from the Salween, and marking the 
southern border of the nft in the hills, divides North from South 
Themm Both north and south of the Nam Tu there are many 
peaks which nse to 6000 ft , and several over 7000 ft The northern 
portion IS almost consistent enough m its altitude of about 4000 ft 
to be called a plateau It has large, grassy, upland do^\ns This 
part of the state has fallen almost entirely mto the hands of the 
Kachins The Shans axe found m the Nam Mao (Shweli or Lung 
Kiang) valley, and m the Nam Tu and other valley s in the southern 
part of the state The line of the Nam Mao is the lowest portion 
of North Themm, being httle over 2000 ft above sea-level The 
southern valleys are about 500 or more ft higher South Theinni 
is practically bisected by the huge mass of Loi’ Ling nearly 9000 ft 
above sea-level, and by the spurs which that peak sends north and 
south Apart from this it consists of broken hill-country of no 
great height or open rolling downs the latter chiefly in the eastern 
half of the state It is watered by numerous streams, of which 
the chief is the Nam Pang, an affluent of the Sah^een The chief 
liver in the northern state, apart from the Salween, is the Nam 
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Tu or Myit-ng6, which rises on the Irrawaddy*Salween watershed, 
not far from the latter river, and flows westwards through the state 
into Taungbamg or Thibaw, and eventually into the Irrawaddy at 
Amarapura The Nam Mao or Shweh only skirts the state, but 
It recedes a considerable tnbutary, the Nam Paw, which has its 
entire course in Theinni territory, and is large enough to be barely 
fordable in the dry weather, and only passable by boats in the 
rams The deforestation caused by years of upland cultivation 
has dned up many of the springs, but as a whole North Theinni 
IS very well watered Considerable deposits of coal, or rather of 
lignite, exist m both North and South Themni, but do not appear 
to be of high quality Gk>ld is washed in many of the streams 
in a fltful way Limestone exists in large quantities No valuable 
timber exists to any considerable extent There is some teak in 
the Nam Yao valley, and scattered wood-oil trees exist Pme 
forests cover some of the ranges, but, as elsewhere m the Shan 
states, vaneties of the oak and chestnut are the commonest forest 
trees The chmatc of the state as a whole is temperate In the 
plains of the uplands there are yearly frosts in January, February 
and March, but m the greater part of the state the thermometer 
rarely falls to freezmg-point, and in the hot weather does not 
exce^ ninety degrees for any length of time The average ramfall 
seems to be about 6o in yearly After the disruption of the ancient 
Shan empire at TaU by Kublai Khan, Theinm seems to have been 
the centre of the independent Shan kii^dom, with various capitals 
m the Shweh and Nam Tu valleys This kmgdom of Kawsampi 
was ended by the Burmese about 1738, and the country was divided 
mto vanous states with appointment orders from Ava Numerous 
rebellions and civil wars have reduced Theinni from its position as 
the most powerful and populous Shan state to a condition of fearful 
desolation It has regained much population since the British 
occupation in 1888 but is still far from its old prosjienty Much 
may be expected from the cart roads that have been made, and 
from the Mandalay- Kun long Railway 

Hsenwi, the capital of North Theinni, stands near the north 
bank of the Nam Tu The rums of the old capital he at a short 
distance, and show it to have been a large and well-built town 
with a number of houses vanously estimated at from tliree to ten 
thousand Mdng Yai is the capital of South Themm, with a popu- 
lation of about 2000 Lashio, the headquarters of the super 
mtendent of the Northern Shan State, is in North Themm The 
races found m Themni compnse Shans, Kachins, Chinese Burmese, 
Lihsaws, Wa, Palaungs and Yanglam The Shans and Kachins vastly 
predominate, and are nearly equal in numbers (J G Sc ) 

THEISM (Gr god), literally, and in its widest sense, 
the belief in a god or gods The term has had several changes 
of meanmg (i) It appears for the first time m 18th-century 
English as an occasional synonym for “ deism ” (q v ), and 
therefore as applying to those who believed in God but not m 
Christianity I^ter criticism, orthodox and heterodox, upon 
the English deists mclines to charge them with the conception 
of a divme absentee, who wound up the machme of nature and 
left it to run untended That was the general 18th-century 
way of thmkmg God was apt to be thought of as purely 
transcendent, not immanent m the world (2) In the 19th 
century theism is generally used of positive belief in God, 
either with or without belief in the claim of Christianity to be 
a revelation, but unassociated with any peculianties of 18th- 
century deists If the word ** deism ” emphasizes a negative 
element — ^rejection of church Chnstianity — ** theism^’ generally 
emphasizes the positive element — belief m God (3) There is 
also a third usage “ Theism was reclaimed by Theodore 
Parker, F W Newman, Frances Power Cobbe, and others, 
for their more modem speculative belief m God, which, while 
non-Chnstian or at least non-orthodox, held to an immanent 
God, continually revealmg himself — in the moral consciousness 
The ambiguity cannot be cured We use the word m this 
article m the second sense ^ 

I From this point of view theism is a synonym for Natural 
Theology, or almost so But the expression Natural Theology 
Nmturmi itself has a history (i) The “ three theologies ” — 
neology recognized by the early Roman Stoics — ^probably on 
the suggestion of a passage in Aristotle’s Metaphysics, xi 8 — 
are named by St Augustme (Latmizmg the Greek terms) 

1 Imm Kant’s distinction of “ deist ” and ** theist ” may be 
found m the Critique of Pure Reason, ** Transcendental Dialectic,” 
Book II. chaps m. and vn. It is cunous, but, unless for the study 
of Kant, unimportant 

* Cf Thsology Natoxp’s article quoted there gives the reference 
to passage in Anstotfe, but does not recognize its connexion 
with WPP later Stoical distinction 
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mythical, natural, and civil or pohtical {City of God, iv. 27)^ 
There is probably a mahcious echo m a well-known passage 
of Gibbon {Decline and Fall, chap 11 ) “ The various modes of 
worship which prevailed in the Roman world were all con- 
sidered by the people as equally true, by the philosopher as 
equally false, and by the magistrate as equally useful ” 
Augustme rejects all three “ theologies ” as pagan figments, and 
not a few church writers follow him m this — borrowing his 
leammg without naming him (eg the Protestant Grotius in 
his notes on Rom 1 20) Yet the natural or physical theology 
of the philosophers — m contrast to mere myths or mere state- 
craft — seems a straightforward effort to reach faith m God on 
grounds of scientific reason It deserves the name, m the 
modem sense, of Natural Theology (2) Raymond of Sabunde’s 
Liber naturae swe creaturarum (1434-36) bears also the title 
Theologia Naturalis — but not from the author’s own hand,® 
though his mtroduction to the book in question, the Prologue, 
put upon the Index at Rome for its daring, describes the “ book 
of nature ” as ** connatural to us,” in contrast with the super- 
natural ” book, the Bible, which belongs to the clerics Laymen 
may read the book of nature, and Man himself is the most 
important “ leaf ” in it Raymond attempts to demonstrate 
the whole of church theology upon principles of reason That 
is a task quite beyond what is generally recognized as Natural 
Theology (3) With Francis Bacon {Advancement of Learning, 
1605) the expression Natural Theology emerges m what has 
become the modem sense — as standing for a part of Christian 
theology, attainable by reason, and contrasted by most theo- 
logians with the “ mysteries ” of faith (Bacon uses that term 
too) on the prmciples of Albert the Great and Thomas Aquinas 
(see Apologetics) 

[It is not clear that Bacon is the first to use the term m the 
now accepted sense , but he and Theophilus Raynaudus, S J , 
m his Theologia Naturalis (1622), of which there is a copy m the 
Bodleian, must at least be among the first m their respective 
communions to do so Raynaudus’s authorities, m favour of 
the recognition of a natural theology and against it, do qot, so 
far as the present writer has been able to consult them, use the 
expression So too H Alsted, an early Protestant writer on 
Natural Theology (in his Methodus Theologiae, 1611, and in 
liter works), defines it as modems do — some of the contents of 
his Natural Theology are fantastic enough — and hts authorities, 
again so far as consulted, differ upon the place to be assigned to 
Natural Theology within a system of study, but do not employ 
the term ] 

In later times the expression is common , it is used ^ g by 
Locke, Leibnitz and Wolff Wolff’s influence made the usage 
habitual,* though Schleiermacher and Ritschl, like the Socinians 
earlier, deny the existence of a natural theology Following 
the text and ordmary mterpretation ® of Aristotle’s nomaa 
Metaphysics, it is believed that Aristotle already Catholic 
identified metaphysics with a theology accordmgly grouping. 
modem Roman Catholic leammg, which owes a great debt to 
Aristotle through the schoolmen, mcludes Natural Theology 
in philosophy, not m theology properly so called With 
Natorp’s article W Wallace’s Gifford Lecture,^ chap 1 , may 
also be consulted , but Wallace does not distinguish the un- 
usual sense which the term bears as applied to Raymond’s 
book R Flmt has remarked that Natural Theology ought 
not merely to prove the being of God, but to give a full sys- 
tematic view of what (it is contended) can be learned of theo- 
logical truth from the “ light of nature ” (St Augustme, and 

® See art ** Raimundus Sabieude ” by Schaarschmidt in Herzog- 
Hauck, Realencyklop&die (ed 1905) At this point we must also 
call to mind the wide currency pven to the term theology by 
Abelard, and his editors or copyists 

^ A Hamack and some others use the expression in a wider sense 
Any supposed principles (even if not worked out into a system of 
inferences) used as ready-made clues for the study and interpretation 
of Christianity are described by this school as natural theology 
(cf Theology) 

• ChaUenged by Natorp , see Theology* 

® Published in Lectures and Essays, 



WRimi ^ '^5 


theologians generally after him). The name'^‘ theism mikes 
that requirement less emphatic (see below) 

Another kindred term w Natural Rehgion We meet 
with this in the titles of two Latm woHcs ^ by German authors 
Nmiafni m reply to Lord Herbert of Chetbury. They use it 
Rtiigiott with strong condemnation, from the standpoint of 
rigorous Christian orthodoxy; but it domes mto England 
withm very few years upon the Christian side — religion against 
irreligion — in Bishop John Wilkinses Pttnctples ctni Duties of 
Natural Reltpon (1678) The ahthor died‘i67e, and left the 
book unfinished ; but the language of the title occurs in the 
first sentence ; so it is undoubtedly Wilkms’s, as well as sanc- 
tioned by his editor and connexion through marriage, Tillotson, 
afterwards the archbishop We meet with Natural ‘Religion ” 
again m Samuel Clarke's works, and notably in Bishop* Joseph 
Butler’s Analogy (1736) Thus, as employ^ by most writers, 
“ Natural Religion ” connotes neutrality or even fncndlmess 
towards Christianity ^ just as is the case with theism m sense 
(3), or with Natural Theology ‘‘ Deist,” or sometimes “ theist ” 
in sense (i), or Naturalist, is a term of reprobation with English 
18th-century apologists, but not Natural Religion ” If 
there is any difference between'^* theism” or ” Natural Theo- 
logy ” on the one hand, and Natural Religion on the other, it is 
to be found m the more practical character attaching to natural 
” religion ” While Romans 1 19 ahd 20 (yet cf Acts xiv 
17, xvii 24, &c) IS the mam New Testament passage which 
seems to recognize a Natural Theology, Rom 11 14, 15 may be 
said to assert Natural Religion When the expression Natural 
Theology^ comes to the front once more with Archdeacon W 
Paley (1802), this is a sort of after-birth or anachronism ^ 

Natural Law — ^We do not pretend that Law of Nature — 
the junst’s term, not of course that of inductive science — is 
Nmturut strictly a synonym for theism But it is a cognate 
conception, of great importance histoncally, bearing 
the marks of the Stoic doctrme of nature,” and helpmg to 
turn men’s minds towards a natural ” theology A pantheist 
may believe in Law of Nature and go no further , a theist who 
accepts Law of Nature has a large instalment of natural theology 
ready made to his hand ; including an idealist, or else an 
intuitionalist, scheme of ethics Both ]us naturale and Ux 
naturahs are as early as CiCero, and the jus genhum of the 
Roman lawyers is earlier still Ambrose of Milan {Epistles ix 71) 
quotes Romans 11 14, 15 — the passage already referred to, 
under “ Natural Religion as asserting “ Natural Law ” , 
St Paul’s words suggest that form of thought and may con- 
ceivably have been suggested by it J G Ritchie’s Natural 
Rt^htSy from the point of view of a very hostile (evolutionary) 
idealism, sketches the early history of the phrase Natural Law “ 
The philosopher m Abelard’s Dtalogus inter Judaeutn Phtlo^ 
^opkunt et Chnsttanum expects to be saved ex sola lege naturaU , 
here “ law of nature ” is fully equivalent to Natural Religion, 
and the word sola sets it m contrast with Chnstianity Not to 
speak of the canonists, Thomas Aqumas gives natural law an 
important place; while Melancthon, drawing from Aquinas, 
gives it art entrance into Protestant thought Zwingli and 
Calvin on the other hand prefer the positive view of law as in- 
stituted by God far back m history in the days of the Old 
Covenant ; but, when exegesis or controversy puts pressure 
upon them, they fall mto line and reiterate the appeal to a 
Natural Law Richard Hooker, again with traces of Aquinas, 
uses the conception aS a weapon against Puritanism, with its 
aggressive positivism of scnptural precept Natural Law, he 
claims, leaves room for discretionary arrangements like epis- 
copacy ; Scripture does not mean to supersede the light of 
reason It is intelligible that Locke {TfeaHses ofCtvti Govern- 
ment) should have a relish m quoting Hooker against the divine- 
right royalism of Sir John Pilmer , but m Locke there is already 

» Recorded in J G Walch's Biblfoiheca Theotopca SSeUcta (1751) 

* See Wallace’s Gtffdrd Lecture 

^ For the influence of that conception in thciology, especially 
through the mediuoi pf Isidore of Seville seelsuooesaive chapters 
^ A, J Carlyle’s Hwf, <^f Medtaevaf, Political Lhpj^gfft, tn West 
vol i 


a 'rarival of belief in (beau-id«al) stat^ bf* hitiite ahd ^a 
growing emphasis upbn natural ideas wln^, heraldidd 

by Rousseau, echoed round the wedd m the French Revoluticni 
Locke had spent somb years m Hbiknd, the Country of OtMUs, 
who, with help from other great law^ert, ahd under a tnis- 
apprehensicai as to the mcanmg of the Roitian jus gentium, 
shaped modem concepts of international law by an appeal to 
law of nature This moral ideal rendered Considerable services 
to civilisation ; we must not fbrget these, irt the o^ence which 
the myth of a primitive ghlden age may offer to our' histone 
sense The kernel is sound enough though the husk is a pobr 
thing Finally, it is of some' interest to note that Chr Wolff, 
in the interv^ of his chequered theological career, lectured 
and wrote as a jurist upon the Law of Nature 

Philosophy of religion ’* is the modem term It' agah^ is 
not exactly a synonym, though more nearly so than the Iasi;. 
The new phrase indicates tlSit we are to approach ptiipM- 
the thought of God through a study of rel^ous beliefs pky 0/ ’ 
and practices , “ theism ” tended to make God a reUgipm, 
purely scientific inference from the facts of nature But 
” philosophy of religion ” can be construed in many different 
ways An mvestigator, pledgmg himself to no beliefs— even 
perhaps one who definitely disbelieves and rejects theism — may 
yet interest himself m tradculg Out the psychology of rdigion 
Or a philosopher like Hegel, armed with a metaphysical thCoiy, 
may descend upon the facts of religion and interpret them m 
its hght, till they almost lose their ongmal significance, whi^ 
we might provisionally define as consisting m this, that the be- 
liever m any religion finds himself helped or (as he daims) 
saved by it Again, we must not be misled by verbal idiosyn- 
crasies What James Martmeau calls A ^iudy 0/ Religion is 
reallv m the mam a re-statement of old theistic arguments * 

[Wallace’s Gtfford Lecture may be consulted upon this phrase 
also He observes with truth that Natural Theology, if 'ytw 
remove from it the idea of subordmation to Ginstianjty As 
(claiming to be) a Special revelation, tends to pass mto a 
philosophy of religion But it does not follow that the neW 
standpoint involves what Wallace seems to hint, thoiigh he 
conceals his meaning behmd complimentary rhetonc — rejection 
of church Christianity A M Fkirbaim's of the Chrhttpn 
Religion shows by its very title that an effort is bemg made to 
combine great confidence m metaphysics with strong belief m 
the uniqueness of Christianity ; and the effort will be found 
to characterize all Fairbaim’s work Possibly, fuller study of 
religions may help theologians to formulate the imperial claims 
of Christianity more happily than in the dry contrast between 
what is ” revealed ” and what is ” natural ” But that cOnti;ast 
IS traditional , and it is implied m the ordinary theologies 
usage of such phrases as ” natural theology ” tir ** liatmfEl 
religion ” and almost of “ theism ”] 

Comparative religion, or, as some call it, history of k^etigictU; 
IS yet another modem study, closely akm to the l^t'di^sdOd, 
although more strictly confined to registering the compan- 
sequence of religious phenomena and less disposed 
towards cnticizmg religions or towards rankmg the^ 
m an order of ment We cannot, therefore, call it precisely 
synonymous with theism And yet theism-^ mOr^otheism-r 
constitutes a special locus in the history of religion The 
historian observes and records, m different lands and ages, the 
rise or explicit utterance of belief m one God ' 

Some uncertamty may be felt whether pantheism should 
rank as a theism Is unity the maiq pdint ? Or is not per 
sonality rather of prime importance, though doubtless pre- 
supposing unity ? ^sage docs not kllof^ us to rank polytheisin 
as a form of theism ) E TroeltsCh, Kultur der Gegenwaft, 
Tell I Abt 4, p 470, finds that the wisdom of the priests, in 
one land after another, tises to the thought of divine unity 
That suggests pantheism, the usual form of such esoteric 
wisdom. Professor T. W Rhys Davids (Amertcan LeOures, 
P 37) sums up that, when the name of an earlior deity is 

* See (with writers already roeapoaed) S|r H. 

® See his Tfitroductton 
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att^ch^ tpjtbe object of ^preme worship, tnpno^eism proper js 
apprpa 9 he 4 *' Fhile> when a nev^thPHghtrOQnstryptioo pvt m 
the supreme place, ^h^re is a lather ipwaros pan- 

theism* ^9 ^ar as this is true, theism (proper), would seem to 
be ah accident of language. 

There is a ^urthef problem^ whether monotheism is of v^ery 
early occurrence Belief m a, primitive historical revelation, 
once universal among Clmistiafus, has almost disappeared , but 
belief m a very eirr^y highly moral theism is stoutly defended, 
chiehy on Australm evidence, by Andrew lang {The Making of 
and later, worhs) If Lang is nght, ‘'primitive’* 
peoples drew typical theistic mferences, and argued to God 
(rom nature, and h^om conscience, though without displacing 
other types of religious belief and .practice In many regions — 
P^g/pt, Babylonia, &c, — mdiyidual investigators of the great 
[fefigipns have thought they found traces of an early — one 
hesitates to write, of a “ primitive ” — monotheism. Perhaps 
who finds true theism at the dawn of Chinese history, 
is« the most authoritative reprcsentatiye pf such views 

Passing to later times, we can watch a theory of monotheism 
rfsing, and dying down agam, durmg what opr scholars distm- 
guish as the Brahmampal period of Indian religion 
thehm The supreme god, Isvara, has the personal name 
Prajppati, Visvakannan or some other But this theism is 
lifeless~ra “ pale and shallow deism, which India has , often 
confessed with the lips, but which has never won the homage of 
tier heart ** ^ The thought of India is upon the side of pan- 
heism- Again, the heretical Egyptian king Amenophis IV. 
- or Akhenaton, one of the sovereigns to whose goverp- 

^ ment the celebrated Tell el-Amama letters from 

?alestme were addressed, was a zealous champion of the ex* 
lusive clauns of the sun-disk God, Ra , but his pohcy died 
vith him In Babylonia a mutilated mscription printed by 
3 akyha^ T. Pinches {Transactions of Vutoria Institute , vol 28), 
identifymg (so far as preserved) thirteen other Gods 
Krijth^arduk, has been hailed by Fnedrich Delitzsch {Babel und 
3 ibet) as the great fountam-head of monotheism, and has m- 
luenced the bold if highly precarious conjectures of H Winckler ^ 
3 f assured importance was the Zoroastrian faith — “ pure 
moral dualism if not theism (L H. Mills) — which 
proved its zeal by persecutions But later times 
yearly strangled 21a|'oastrian piety, not only by laws of ntual 
JUlllty but also by newly evolved secondary deities — personified 
^.ttribvtes, and the like. So that here again theism, if theism 
it was, did not continue m strength If we understand by theism 
]i9t simple behef in a divine unity, but such faith m one divine 
^etspn as will constitute the basis for a popular religion, then — 
ihJess allow a doubtful exception m Zoroastrianism — ^we must 
i^ee with those historians of religion who afiirm that the world 
^las known only a single living monotheism, viz. that of the Old 
r^^tament, along with what are historically the daughter faiths, 
^istianity and Islam. 

The theist believes that he can i^urther trace many mcomplete 
of the monotheistic mstinct m the history of religion 
Not only is it true, as A. Menzies observes, that 
“ Reason knows only God, not Gods ’* , if we take 
r religion as saving help, no worshipper possesses re- 
a^uiM9M ijgjQjj 5 ^curity until he ha^ gone straight to the 

Ec^nt^m head, and gained the friendship of the God of God^ 
fnaian Vedic henotheism .(otherwise called kathenotheism) ? ® 
Semitic monolatry, so important as the probable starting-point 
if religious development, m Israel , the Greek uspjof “ Zeus” 
i^ost as we say ‘ God — even t^e attempt to arrange deities 
in a moparchlcm, pantheon, all show the tendency, thopgh it 
JO seldom attains a ^^1 victory. , 

* / . ' 

} A Barth, Rehgione ^ Ejng transi, pp. 29; 30, ^ We 

probably exjtepd.fma hostile judgment tp the , theism of 
tnooeni Sdmaj-es , 

The centraUmn^ rif wotshifi 'it Babylon by' Sts last Wng 
bfabbnidoB,' handly aedms tti have lamcmnted to monotheifon ^ 

• The two terms are explicitly identified by F Max Mfiller, their 
mVeittor {e g Mibbdrt tectUres, chip vf p 271 . 


Jl.r Wa haver already suggested that theism covers more ground 
than the name at first may suggest. It can never quite confine 
attention to the problem of the being of God.. Where 
God IS believed m at all, it is believed that upon God inim«ie» 
everythmg else depends. With the thought of God, meauot 
accordingly, there is correlated a modification m 
.thoughts upon all other subjects , and a full system of theism 
must discourse “ Of God, of the world, of the Soul,” hke Matthew 
Arnold’s Moses. Jo other words there must be doctrmes re- 
garding matter and mind, the world and the self, as well as 
regardmg that Absolute Bemg who is believed to exist behind 
both, revealing Himself through them. This way of approach- 
ing theism IS illustrated m A C Fraser’s Gifford Lectures, or 
in earlier times m the writings of Christian Wolff, whose sciences, 
according to the slightly different nomenclature which Kant 
imposed on them, were “ rational psychology,” “ rational 
cosmology,” and “ rational theology ” Kant swept away, so 
far as his mfluenqe extended, such “ dogmatic metaphysics ” 
and the old-fashioned theism which it constituted or included , 
but Kant himself mtroduced, m his own more sceptical yet also 
more moral type of theistic doctnne, a new tnchotom> — God, 
Freedom, Immortality, the three “ postulates ” of the Kant^a 
“ practical reason ” It is temptmg to try to correlate **poatu* 
the members of this triad with the mdividual members tates ** 
of the older triad But that would only mislead us , free will 
and immortality are really predicates ascribed — on whatever 
grounds — ^to the soul , and it is natural that m theism the soul 
of man should be a topic second in importance only to God 
Himself Every theistic system, or almost every one, makes 
provision m some way for Kant’s three postulates Accord- 
ingly, even m a humed survey of the history of theism, we 
must try to question the systems we are reviewing upon their 
attitude towards human freedom and iimnortahty, as well as 
upon their doctnne of God Sometimes it will be found that 
free will is asserted as an assured fact, as a datum, Pna 
and so as a ground of inference to God But some- wui 
times free will is rather a probandum In Christian theology, 
much labour has been spent upon vindicating man’s freedom 
against God’s mtrusion, or upon blottmg out human power in 
or<^ to leave room for the divme Theism suggests at the 
ve^ outset that we should rather expect to find a correlation 
l^etween the two If there is a God at all, he must be thought 
of as the guarantee of freedom m man and as the pledge of his 
immortality 

Ihe mention of Christian theology may remmd us that, for 
the majority of theists in medieval and modem times, theism 
proper has ranked only as a secondary wisdom It simpiuh 
is possible for Christians to work out natural theology cation of 
in separate detail ; but we cannot wonder if they 
rarely attempt the task, believing as they do that they have 
a fuller xevelation of religious truth elsewhere. In point 
of fact, as we look to history, we find that theism has been 
much simplified and cut down First of all, attention has been 
concentrated upon God One does not suggest that this con- 
centration was an error On the contrary, even Christian theo- 
logy makes at least the effort to show that the thought of God 
regulates the whole system of behef. Yet while an adequate 
doctrine of God may settle everythmg in principle, we ought 
to remember that there are appluaUons of the principle, apart 
from which we do not see our way clearly As a second step pi 
cpncentration, attention is almost confined to the question 
“ Does God exist ? ” end to theistic proofs as answering “ Yes ” 
Thp further question “ What is God,? ” is slurred, as if there 
could be no two opinions regarding that , whereas m truth 
there are two hundred ppmions A B Bruce feels this sq 
strongly that , the natural theology section of hi$ Apologetics 
entirely omits the question “ Poes {God exist ? ” ui favour of 
the question “ What is God ^ Perhaps that is equally one- 
sided When we do find theism dealmg with the question 
“ Wha,t IS . CrOd ? ” ,-it tends to borrow from scholastic forms 
of Ghnstion theolpgr the scheme of Being and Attributes 
(see eg Wolff) But siich a i^heme ^ves at best afr 





external preliminary descriotion of the object to which it 
IS applied ^ 

So our wealth of material narrows down in the ordinary 
handling to a single question God, the world, the soul, free 
will, immortality, optimism , What then is Gpd ? All these 
questions, and perhaps others, tend to conceal themselves 
behind a single discussion Does God exist ? But further 
still Either the fuller or the ntoower way of dealing with 
theism will differ according to the philosophical stand- 
MM ^ point of the particular theist who speaks to the ques- 
#Ai/o- tion As long as the battle of the philosophies 

aopbicMi endures, theism can hardly be unified Its history is 
much that of a single evolving doctrine, but 
^ ^ rather the history of many and diverse theistic schemes 

III It may help us if we rapidly review at this point the 
leading types of philosophy in their application to the theistic 
problem Grouping and nammg are fixed here for one special 
purpose From other points of view they may perhaps appear 
open to blame , but it is hoped they will throw light upon our 
present study 

The simplest basis for philoiophy^ is empiricism Such a 
philosophy makes little serious attempt at constructive work 
Bmptri- m antiquity , but, upon the first great victories of 

dam physical science in modern times, a desire arose to 

extend the new and wonderfully fruitful method to the ultimate 
problems of speculation Let us take experience as our teacher I 
Let us stand upon realities — upon facts * Difficulty may be 
found in carrying out this empiricist programme , but at the 
outset no one dreams of failure Beginning with the certainties 
of everyday experience, it reaches theism at last bv means of 
an analogical argument Many objects in nature, organisms 
especially, seem to resemble the works of human design , there- 
Argumaat fore with high probability we infer a designing mind 
from behind nature, adequate to the production of these 

doaiga special results ® Ha\ mg got such a mind, we may 

next inquire whether, on the principle of parsimony, it will not 
account for more , perhaps for everything in nature * But 
the starting-point of the argument in question is the purely 
empirical evidence of a single fact or set of facts , it proceeds 
by way of analogy, not of strict demonstration , and it claims 
for its results nothing more than probability From Socrates, 
in Xenophon’s Mejnorahtha, downwards, the argument is toler- 
ably common , it is notable in Cicero , in the modem discussion 
It dominates the 18th-century mode of thought, is confidently 
appealed to though not worked out by Butler, and is fully 
stated by Paley The argument does not necessarily imply 
empiricism in philosophy , still, it is peculiarly characteristic 
of empiricism In ethias empiricism begins by recognizing that 
man possesses sensations, and so is liable to pleasures and 
pains Hence, early empiricism makes ethics simply a calculus 
Btbica» of pleasures (“hedonism^’) We may doubt, with 

Hedon- W E H Lecky,** whether such a philosophy affords 

a basis for natural theology at all , but the attempt 
IS made As J S Mill tried to reconcile criminal law ahd its 
punishments with his very hard type of determinism by saying 
that law was needed in order to weight the scale, and m order 
to hold out a prospect of penalties which might deter from 
crime and impel towards good citizenship, so Paley held that 
virtue was not merely obedience to God but obedience “ for 

^ Cnticism of the scheme, from the point of view of an idealist 
theism, will be found in John Caird’s Introduc to the Phtl of Rehgton, 
chap vin Yet the formula is serviceable Perhaps it is even 
indispensable as a preliminary statement We fine! it substanti- 
ally revived m the opening sentence and general scheme of a useful 
book, A. Caldecott's study of The Ph%l of Pehg tn England and 
A mertca 

* An outline of the history of theism is reserved for Section IV , 
but it has not proved possible to sketch the types of philosophy 
without introducing references to the history of philosophy and 
sometimes even to the history of theism as well 

® Of course the pesi^ Argument is well known in antiquity, 
but not the type of philosophy which stands or falls by that fine 
of proof ” 

* Cf Htst of European Morals, pp 58, 59 
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the iSake of eternal happittesii A second type of hedonism — 
less Ignoble, but perhaps also l^ss logical — calls men to seek 
the happmess of othets Paley mcludes that too, virtue is 
** doing good to mankind,” in obedience to God, for the sake 
of heaven 

The second type of philosophy, for our purpose, is intuition- 
alism It finds Its chance in the misadventures of empiricism 
The Scottish philosophy of Thomas Reid and his intuition-^ 
successors believed that David Hume’s scepticism was *ffam 
no more than the genume outcome of Locke’s sensationalist 
appeal to experience when ripened or forced on by the im- 
materialism of Bishop Berkeley — God and the soul alone , not 
God, world and soul And so the Scotsmen fell back upon the 
witness of consciousness They did not make much use of the 
word “ intuition,” which may mdeed be taken m different 
senses, eg oi visionary experiences as well as of the prmciples 
of “ common sense ” {i e universal beliefs) They spoke of 
“ natural realism ” and a “ natural dualism ” of mind and 
matter (reinstating here the element which Berkeley had struck 
out) Still, they do not repudiate the word “ mtuition,” and 
kindred writers make it prominent The term is borrowed from 
Sight, of all the physical senses the one which most rapidly 
instructs the mind You see, at a glance, that things are so 
Indeed, there is a further implication, when the term intuition 
IS borrowed for mental vision , you see at a glance that things 
must he so Here then characteristically intuitionalism occupies 
a half-way house between empiricism, with its appeal to real 
given fact, and idealism, with its appeal to necessity The 
senses, in perception as contrasted with sensation, are held to 
give immolate knowledge We perceive, beyond all possi- 
bility of doubt, that things are so and so This is Reid’s first 
reply to Hume Define more carefully than Locke did, with 
his blunder about ” ideas,” the process of perception, and you 
cut up scepticism by the roots ’ So far, this philosophy has 
little bearmg upon theism But Intuitionalism has further 
arguments for the doubter Besides testimony from outer 
sense, we have testimony and teachings from consciousness 
within — “ first prmciples,” as Reid generally calls them There 
are some principles which, as soon as they are presented to the 
mmd and correctly grasped, must be assented to , we see the 
truth f Two regions become prominent in the working out of 
mtuitionalism, if still more prominent in the widely differing 
philosophy of Kant — the regions of mathematics and of morals 
Though J S Mill boldly affirmed that there might be remote 
realms in space where 2 + 2 did not make 4 but some different 
total, even empiricists may hesitate to concur , and yet Mill’s 
assertion is at least the most obvious empiricist reading of the 
situation If all knowledge is drawn from experience, state- 
ments universal in form are but generalizations, holding within 
the limits of actual experience, or advanced beyond them at 
our peril Geometry again is regarded by thoroughgoing 
empiricists as hj^pothetical It deals, according to Mill, with 
arbitrary and imaginary constructions If there were such a 
thing as a triangle contained by absolutely straight lines, its 
three angles would no doubt measure what Euclid says , but 
straight lines and true tria.ngles nowhere exist tn reruth nalura 
Kant’s point is ignored, that deductions from these “ imaginary ” 
figures apply to the ” real ” world of experience Ever> time 
we survey a field, we go upon the prmciples, not of special 
experience, but of a priori necessity GiVeri certain linear and 
angular measurements, the area must be so and so Great as 
is the difference when we pass from mathematics to morality, 
yet there are stnking similarities, and here again intuitionalism 
claims to find much support If we accept moral ideals at all, 
we are no longer m the world of mere phenomenal sequences, 
but m a new world It is a problem for empiricism , given a 
world where nothing but phenomenal sequences exist, to account 
for moral ideals Vulgar materialism sneers at the problem , 
duty IS a fraud or hobgoblin, a mere superstition Even 
Jeremy Bentham, restive under appeals to vague and in- 
tangible standards, breaks out m despairing indignation a^inst 
the word ” ought ” as ” the talisman of arro^tnee, ihdd^ce 
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and Ignorance,** and as an authontative ^nmosture ** ^ Later 
ethicd empincism is more refined. J. S. Mill recognizes an 
ultimate difference m quality between higher and lower plea- 
sures A 3ain finds that benevolence is one given element m 
man*s original constitution H Sidgwick holds that mtuition 
must justify the claims of the general happmess upon the 
indiviaual, though everythmg subsequent is hedonistic cal- 
culus Herbert Spencer finds that the modem mdividual has 
intuitions of duty which represent the mherited experience of 
what has been go^ for the race in the past Sir Leshe Stephen 
finds that moral laws ^re the conditions needful for the go^ of 
the social organism, and are imposed as such by society upon 
its individual members The problem has altered its form 
What the modem empiricist needs is a rational bond unitmg 
the individual with the community or with the aggiegate of 
mdividuals — a rational prmciple distmguishmg high pleasures 
from low, sanctiomng benevolence, and giving authority to 
moral generalizations drawn from conditions that are past and 
done with The non-empirical moralist will not of course 
admit that duty to the community or to mankmd is a final 
defimtion of the ethical ideal He will accept it as a stage, of 
no small importance, m progressive definition , but he will seek 
to go further 

We have already remarked that the difficulties of empu-icism 
constitute the strength of intuitionalism A critic of intuition- 
CriticiMm alism might add that they are its whole strength , 
oilmtui» mtuition^ism is sound upon the mtellectual and 
tlpmmUBm moral interests of humanity, but it does little to 
justify them It reasserts them, with resolute loyalty, but 
if philosophy ought to vindicate, to explam, perhaps inciden- 
tally to modify, even, it may be, to purify our primary beliefs, 
intuitionalism is hardly a philosophy at all For good or for 
evil, so far as there is an accepted line of theistic doctrine, that 
doctrme is mtuitionahst Other schools of philosophy pay 
flying visits to theism , intuitionalism is at home there Its 
leaduig argument is the cosmological, concluding to God as 
cause ’* (Martmeau) When David Hume (Dialogues concern- 
xng Natural Religion) protests that the universe is a singular 
effect and that we have no right to affirm a cause for it, unless 
we have experience of the ongm of many universes, and can 
generalize the conclusion, They all have causes — he may be 
unassailable upon empiricist grounds But intuitionalism 
claims to allege a higher certamty , ever> thing (or every change) 
must have a cause — this is not merely actual fact but necessary 
truth The universe exists — or, as otherwise stated, the uni- 
verse IS “ contingent ” — therefore, even without detailed know- 
ledge of different universes, we can affirm that it must be 
cau^ and m its Great First Cause ” we recognize God “ 
It is generally stated that this argument was for the first time 
definitely formulated m Aristotle’s philosophy Of course the 
cosmological argument is rarely or never left to stand quite 
alone The design argument is available for the shghtly bolder 
philosophy of intuitionalism as well as for empiricist theism 
But there is yet another argument which is even more important 
Moral elements must enter into theism at some pomt and, as 
against empiricism, intuitionalism is morally strong Hence it 
naturally has a moral argument in reserve Moral law imphes 
a law-giver , “we are conscious of moral dependence ” (Robert 
Flint) Still the mam weight of mtuitionalist theism rests upon 
the conception of God as First Cause 

As a philosophy, intuitionalism leaves the mind m all the 
embarrassment of an indefinite number of separate starting- 
points Every percept is such a starting-point, it is an 
immediate certainty, remainmg with us unmodified as the basis 

» Deontology p 42 F H Bradley {Ethical Studies, p 2) quotes 
an even plainer attack on the conceptions as well as the terminology 
of ethics m a IVestmtnster Review article (Oct 1S73, p 31 1) which 
desenbes “ responsibiUty or (nc) “ moral desert in the vu^ar sense ” 
as homd figments of the imagination 

• Any attempt to treat ** cause ’* as pointing to a truth here 
but inadequaHly would lead us beyond mtuitmnahsm into some 
plMt9 ol idealism To revise one’s first principles is to be an 
no longer 


of reliable inference Every First Principle of the mind is 
a startmg-pomt too Reid — certainly a very unsystematic 
thmker*— furnishes long and random lists of first principles , 
a late^r wnter, J M'Cosh, m his Intuitions of the Mind^ attempts 
a more systematic study (For ethics v e may also compare 
Miss F P Cobbe Contemporary with Reid and even more 
popular m treatment was James Beattie, Dugald Stewart 
with trivial modifications followed Reid, but m Sir W 
Hamilton and H, L Mansel there were sweeping changes m 
the direction of agnosticism — changes due partly or primarily 
to the influence of Kant ) Memory is mcluded among First 
Prmciples Testimony is also a First Principle (this is aimed 
against Hume’s Essay on Miracles) Inevitably the question 
forces itself upon the mind, is not some fuller synthesis possible ? 
All these isolated starting-pomts of thought are said to be, one 
by one, necessary. Is there no higher or broader necessity ? 
Can we not attain to some farther-reaching philosophy ? 

If we answer “ Yes ” to that question, we pass on from 
mtuitionalism to idealism — an idealism not on the lines of 
Berkeley (matter does not exist) but of Plato (things ^ 
obey an ascertainable rational necessity) This third tion to 
possibility in philosophy does not enter at all into ideaiiMm 
Lecky’s grouping referred to above , m fact, it is orMcep- 
very generally strange to older British thinking,® 
which, if It conceives any tertium quid besides empiricism and 
mtuitionalism, is apt to think of scepticism The fixed given 
points of mtuitionalism furnish Hamilton with one of his 
arguments m his unexpected development towards a sceptical 
or “ faith philosophy ” You cannot prove any first principle 
You accept it by “ faith ” So — for this among other reasons 
— ^we mfer that knowledge has narrow limits, beyond which 
doubt, or faith, presently begins But is it really a matter of 
faith that two and two make four ^ Do wc “ believe where we 
cannot prove ” that the whole is greater than its part > A less 
sophisticated intuitionalism would rejoin with great force, 
“ These are matters of sight , it could not be otherwise, and you 
see that it could not I ” Hamilton’s line of thought ijiay, 
however, impress on us the conviction that it is extremely 
natural for philosophy to pass beyond the limitations of a 
purely mtuitionahst programme It does so notably in Kant 
irt is a most difficult writer , different readers under- gg 
stand him differently , and he uses in the earlier parts « trmnai- 
of his Critique of Pure Reason much of the language tionml 
of mtuitionalism But nothing is more certain than ^^***^*^ 
that his thought is a strong solvent of the mtuitionahst way of 
thmking , and he has had an immense influence m many direc- 
tions We may state his chief results m our own words First 
he breaks up the percept It is no ultimate given point of 
departure , it is due to the reaction of thought upon sensation 
Sense alone will never create orderly experience, as empiricism 
supposed, but a group of sensations reacted on by thought 
does so , it becomes, it is, a percept. Secondly the “ forms ” 
of time and space, not referable to any sensation, and pre- 
supposed in every expenence, come from the mind (“ Trans- 
cendental Aesthetic”) Thirdly we cannot explain how 
these three elements — sensation , time and space , thought — 
work together True, Kant refers often to the ideal of a “ per- 
ceptive ” or “ intuitive understandmg,” whose thought would 
produce the whole of knowledge out of its native contents 
But our understanding, he is convinced, is of a different and 
mfenor type Incomprehensibly, we are dependent upon 
sensation , and incomprehensibly, we place our sensations in 
time and space Fourthly • if we try to thmk of objects not 
built up out of sensations and not in time and space, we are 

• Austin's Jurisprudence explicitly assumes that the dilemma of 
** intuitive ” and “ utilitanan " is exhaustive Hence F H 
Bradley's characteristic protest {Ethical Studies pp 82, 83) '* If 

we wished to cross an unknown bog, and two men came to us of 
whom the one said, ‘ Some one muw know the way over this bog, 
for there must be a way, and you see there is no one here beside 
us two, and therefore one of us two must be able to guide you And 
the other man does not know the Way, as you can soon see , there- 
fore I must' — should we answer, ' Lead on, I follow * ? ** 
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baffled by contradictions or absurdities Kant admits that we 
necessarily aspire to think of such objects — ** God, the World, 
the Soul” — ^possibly this alleged tendency of our thought is 
already implied in the dream of a ” perceptive understanding ” 
But speculative knowledge breaks down or breaks off at an 
eadier point If we try to know the soul, we grasp at a phantom 
The self is always subject in consciousness and never can be- 
come an object of knowledge (” Paralogism of Pure Reason ”) 
If we try to know the real world, we find ourselves distracted 
by opposite arguments (” Antithetic of Pure Reason ”), plausible 
and resistless in attack, helpless in defence The only thing 
which the ” Ideas ” of ” Reason ” can do for theoretic know- 
ledge IS to exert a ” regulative ” function They teach the m- 
ferior but working part of our intellect, the ** Understanding,” 
that its picture of sensuous reality envisaged in time and space 
must be as fully articulated as is possible — ^as much differentiated 
into detail, and as perfectly integrated again into unity and 
system God, for Pure Reason, is an illegitimate personifica- 
tion of the idea of perfected experience (” Ideal of Pure Reason ”) 
Fifthly there are fixed limits to the possibility of improving the 
quality of experience Sense-knowledge is an endless process, 
inconsistent with the requirements of thought We can by no 
means regard the physical world as the real world But we 
possess knowledge of the physical world and of it alone 

Things in themselves ” — whether defined by Kant, illogically 
enough, as causes of sensations, or again defined by him as the 
ultimate realities towards which thought vaguely pomts — in 
either case, ” things in themselves ” are unattainable by any 
definite knowledge Our ** reach ” exceeds our ** grasp ” with 
a vengeance 

So far ab a remedy for scepticism is found at all, Kant places 
it, not within theoretic knowledge, but in moral or “ practical " 
g. experience Pure knowledge for man, moves among a 

^ world of sliadows , duty is certain Mansel charged Kant 

with inconsistency in this preferential treatment of the 
certM aty consciousness , all our knowledge, even in moral 

things was ** relative ” and was “ regulative ” i But whether con- 
sistent or inconsistent Kant was deliberate m differentiating 
between the ethical and the theoretic knowledge of man “ Ana- 
lytic ” or tautological thought docs not become “ synthetic ” or 
capable of embracing a rexl content except under the sting of 
sensation , why sensation should thus help it is obscure, yet the 
fact IS plain But analytic thinking is victorious in morals where 
the test of formal srlf-conststencv distinguishes virtue from vice 
The good man is the perfectly rational or perfect self-consistent 
man and that is a lull account of virtue though Kant pro- 
fesses to re-interpret it still further in a much more positive sense 
as implying the service of humanity True, at a later stage, 
the opposition of sense and thought reasserts itself strongly with 
Kant even in ethics We are allowed moral certainty, but are 
forbidden the hope of genuine moral victory Just as our knowledge 
never can finish its task of reducing world experience to an intelli- 
gible system, so our will is never once able perfectly to obey the 
law of reason There is always a tamt of feeling in man’s goodness 
This portion of the ethical theory does curious service m Kant’s 
doctrine of religion That doctrine runs, briefly, as follows Duty 
must be accepted as a given certainty or it is vindicated — unsatis- 
factorily enough, perhaps — m the way just explained Next from 
the certainty of duty we infer as our first moral postulate free 
will — “ I can because 1 ought " , which, primarily at least, means 
“ 1 know I can because I know I ought * But tins strong asser- 
tion iG greatly qualified when Kant recurs to what he considers 
the least discredited portion of our theoretical knowledge In the 
world of phenomena not freedom rules but determinism Causahty 
IS one of the " categories ” which our mind uses m building up 
orderly experience So we are left with a see-saw Will is noumen 
ally free , but phenomenally, in all real exercises of will we are 
determined by the past Secondly from the discrepancy between 
the pure abstract law of self-consistent reason and the pleasure- 
tinged nature of man, we infer or postulate Immortality As we 
never can hit the bull's eye, we must have literally endless oppor- 
tunities of aiming at it, so as to get indefinitely nearer the central 
spot If we did hit the exact mark, apparently we need no longer 
be immortal Lastly, God We must not, we dare not, aim at 
happiness It is an eternal weakness in our moral being which 
makes us constantly squint aside from the thought of duty towards 
the forbidden motive — wincing under pain or hungering after joy 

' Manscl's term for Kant’s " practical ” It must be carefully 
distinguished from Kant’s “ regulative,” which refers to know- 
ledge — regulative m contrast to consfitutwe of knowledge — not to 
practice 


Yet, if the motive is fprbidden us,. It Is plain from another point 
of vihw that good peitons ought to be happy And, as nature 
reveals no great care fcM* this postulate, we must appeal away 
beyond nature to a power who shall make good men at the last 
as happy as they deserve to be And this powei is God Such 
IS the tram of thought as stated for us in the Critique of Practical 
Reason 

In the Critique of Judgment, Kant restates his new tyjpe of theistic 
argument m a way which has had great subsequent influence We 
must conceive nature as overruled by God not so much 
for the sake of man’s happiness as for the sake of his 
moral development Or to state this as a theistic argu- 
ment we are bound to postulate a God who overrules 
nature for moral ends This new statement has at least * 

the ment of bnngmg God into touch with man’s good- 
ness as well as with his happiness But the tram of thought is 
deeply embedded among c^ractenstic sceptical hesitations In 
spite of the various details of the Judgment Critique (as to beauty , 
and as to the ” internal ” or as Hegel subsequently phrased it, 
“ immanent ” adaptations seen m living orgamsms) Kant regards 
as extremeb precarious all these hints of a higher view of nature 
Nature as a machine, governed by changeless causal law is neces- 
sary to thought Were no such mach^e recognised, the thread 
of consciousness would be cut and orderly experience impossible , 
we must all go mad * But nature breathing of life, or of beauty, 
or, however mintly, of a God immanent in the whole process, and 
shaping it towards moral purj>oses — that is or may be no better 
than a subjective dream It is doubly uncertain It has infenor 
guarantees, as compared with our knowledge of the meclianism of 
nature \nd, after all not even our knowledge of the mechanism 
of nature is a knowledge of reality Things as they truly are lie 
wholly beyond our poor human vision 

Kant then has broken away from intuitionalism by sub- 
stituting one system of necessity for the many necessary truths 
or given experiences from which mtuitionalism takes 
Its start But there are gaps in Kant’s system — a. imperfect 
gap between sensation and the sense-forms of time uaifiem- 
and space , a gap between sense-forms and thought , 
a gap between the lower but practicable processes of the Under- 
standing and the higher but unrealizable ideas of Reason 
And thus Kant’s idealism is incomplete On one side, the 
world we know by valid processes of thinking cannot, we are 
told, be the real world Or, beginning from the other side , 
neither the reality which ideal thought reaches after, nor \et 
the reality which our conscience postulates, is the valid world 
of orderly thinking The great critic of scepticism has diverged 
from idealism toward scepticism agam, or has given his idealism 
a sceptical colour, mitigated — but only mitigated — by faith in 
the moral consciousness If there arises a system of philosophy 
in which all truths are grasped in unity, and it is seen that the 
principles of things must be what they are^ such a philosophy 
will give us m perfection the idealistic conception of reality 
and the idealistic guarantees of truth which Kant gave brokenly 
The Absolute Ideabsm of G W F Hegel was such a system 
It ranks, up to our own day, as the last of the great 
philosophies, and the boldest of all Kant had fewer 
isolated points of departure than intuitionalists , yet gaps and 
isolation recurred in Kant, and helped to make him the father 
of modem agnosticism In the later intuitionalism of Hamiltcm, 
recoiling from Hegel, the many subjective necessities of the 
intuitionalist scheme were made to breathe the new agnostic 
suggestions We necessarily think as we do— -but only because 
of our en tanking faculties It is a mental ” impotence ” that 
makes us believe m such a law as Cause and Effect Kant liad 
substituted one great necessity, sprung from an ideal source 
Reason — ^under conditions of sensation — created the world of 
(valid) knowledge , Reason created the practical world of duty 
But, having said this, Kant went on to repeat the sceptical 
suggestion The whole coherent necessary world of his philo- 
sophy became ‘‘ our world ” as we necessarily think it, but not 
by any means of necessity the world a^ it is Hegel brushes aside 
all these hesitations His Philosophy of Nature — one of the 
least admired parts of his system — is the answer from his point 
of view to Kant’s assertion that a “ perceptive understanding ” 
is for us impossible Hegel offers a supposed proof that Time 
and Space, Matter, Nature, are ascertainable and definable 

- This IS Kant’s positive refutation of Hume’s scepticism 
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necessities in a reasonable universe. Rational system is the 
first and last word in this philosophy The element of given- 
ness, dominant m empiricism, and partially survivmg through 
intuitionalism even into Kant, is sublimated in HegeFs thinking 
Everything is to be exhibited, m outline or in essence, as the 
working of necessary truth You need not wish anythmg m 
the universe to be other than it is , as well grumble at once 
that two and two do not make five I ^ Hegel will allow no 
dualism of fact and prmciples Nothing is bare fact Philo- 
sophy will show you that everythmg has to he so and so. The 
effect of this point of view in regard to moral perceptions is that 
they represent an important relative truth, but that philosophy 
“ passes beyond them into a higher region, where imputa- 
tion of guilt IS** absolutely “ meanmgless**^ — jensetts des Guten 
und Bosen» More peculiarly his own is Hegel’s great doctrine 
of contradiction, whereby opposing views of truth 
••Dim- rank as stages in one progressive definition We 
itctic** may explain this to ourselves as an extraordinarily 
method vehement recoil from Kant’s deification of formal 
logic with Its principle of “ analytic ** tautology As a result, 
Hegel’s system undertakes to show candid minds that incom- 
patible assertions not only may but must both be true ® 
Through this unexpected and obscure pnnciple of “ dialectic *’ ^ 
Hegel claimed to fulfil his programme of mterpretmg everything 
as manifest necessary truth of ideal relationship. It all must 
be so and you see ti must 

Hegel wrote extensively upon religion especially m his Philo- 
sophy of Religion Yet it remains doubtful whether he was a 
AmbI !• *'beist with large pantheistic elements — such as every 
speculative mind will be likely to incorporate in theism — 

II . or a pantheist rejecting theism altogether We may 

* regard his ambitious programme as the last logical 
development of idealism and indeed of philosophy itself If 
perfect knowledge be pos’^ible for us, it must take the form of 
such a system as Hegel offers If the world exists purely to be 
known and if every other working of reason comes into con- 
sideration qua incomplete knowledge Hegel is nght with his sweep- 
mg intellectualism Or at least he has nghtly seen what are the 
assertions to aim at , it is difficult to accept the pnnciple or method 
upon which his answer to the ndale proceeds, the dialectic method 
Perhaps it was necessary for human thought to try how far it 
would carry out this programme And yet perhaps full success 
was neither possible nor desirable If such are our conclusions 
we return to a possible basis for theism not ver^ far removed f^'orn 
that of intuitioaaUsm Certainly history shows that theism has 
generally been associated with some reduced or limited form of 
philosophy, usually with the mtuitionahst scheme It is not the 
first runnings of the stream of religious thinking wh^ch have given 
the world its theistic philosophies Theism is an afterthought — 
the reply to doabt — the attempted reflective justification of what 
announced itself at first as a prophetic certainty But no more 
IS theism the first runmngs of the stream of philosophy It is 
philosophy harnessed to a practical and religious interest It is 
philosophy called into court to answer selected questions 

Theism then has its most habitual affinities with mtui- 
tionalism, but may fall under any one of our philosophical or 
quast philosophical types We have distinguished three types 
or tendenaes empincism, intuitionalism, idealism They deal 
respectively with what is — partly with what is and partly with 
what must be — with what must be. lliey are based on facts — 
upon facts m the light of principles — ^upon pnnciples purely 
and ultimately upon one prmciple They claim probability — 
moral certainty — mathematical certamty They incline to the 
Design Argument and Analogy — ^to the Cosmological argument 
(with other elements in a subordinate place) and proof by 
inference — ^to the Ontological argument This last and boldest 
argument is a system of idealistic philosophy in a nutshell 

' “ It may be asked Why can God not create a tnangle whose 
three angles shall not be equal to two right angles ? To abstraction 
and Ignorance everything is possible ** From notes of a class lecture 
by Dr E Caird 

* F H Bradley, Ethical Studies, p 4 

* J E. MacTaggart {Studies in Hegelian Dialectic) contends that 
direct contradiction is confined to the elementary portions of Hegel's 
Logic but he does not deny its existence there, though his inter- 
pretation, could one accept it softens the paradox 

* Used by Kant sceptically of the limitations of reason, dialectic 
in Hegel becomes constructive , and scepticism itself becomes a 
stage in knowledge 


When such a system is worked out in full detail, it essays or 
ought to essay a proof of the following points (i) God or the 
Absolute necessarily exists , (2) He necessarily is what He is , 
(3) He or It necessarily manifests itself m the finite, (4) and 
necessarily manifests itself in just this finite which we know 
from experience If philosophy is able to fill up that pro- 
gramme, it justifies itself , it raises all belief to necessary truth , 
and whether its teaching be theistic or pantheistic, pantheism 
or theism, whichever turns out victorious, must henceforth rank 
as a demonstrated certainty 

Again, these contrasted philosophies throw light upon the 
meaning of a posterton and a prton in Kant and subsequent 
writers® To empiricism, all is a posteriori To in- 
tuitionalism, half is a posteriori and half a priori To tertoH •• 
idealism, all is a priori Not that a posteriori is denied, **• 
or that idealism even in Hegel tries to evolve reality " 
out of the philosopher’s inner consciousness Mere given fact 
may be the starting-point , but it is sublimated We see by 
degrees — in general outline or upon general principles ® — that 
what IS is no other than what must be 

There is another conception of necessity which has estab- 
lished itself m the history of science and philosophy We may 
call it mechanical necessity If this conception is ^^fdecha- 
regarded as full and absolute truth, it involves aicai ne- 
materialism When we recollect the empiricist start- *^^»*i*y ** 
mg-point of science, it is curious to observe with what vehemence 
the average man of science now rejects free will To him, it 
cannot be true William James stood almost alone in being 
prepared to go anywhere at the bidding of apparent facts, un- 
concerned about rational probabilities On this ground James 
IS a libertarian The fact appears to be so , he reports it 
Similarly, James is willing to believe in many universes nehen- 
etnander or durcheinander but not ineinander Dualism, 
pluralism, manifold parallel inconsistency may belong to the 
nature of fact Does our intelligence demand unity ? That 
may be a mere subjective fancy Even polytheism,^ or some- 
thing indistinguishable from it, is suggested to this doggedly 
empiricist mind by the Varieties 0/ Religious Experience , they 
are all good to these to whom they appeal , and what nght 
h^e we to talk of objective standards ? ® Ordinary “ induc- 
tivk ’* empiricism shows that it has travelled far from this 
unprejudiced credulity when it asserts its hard determinism — 
uniform law, never broken, never capable of being broken^ 
But what IS mechanical necessity, if we admit that in some 
sense it exists ? It is a relative necessity The present and 
the future have to be what the past and the absent make them 
Past events, “ happening *’ to be what they were, have fixed 
subsequent processes to their channels But you can never, at 
any one pomt, say, from the scientific or mechanical or material- 
istic standpoint, this “ had to be ” ® The relative necessity 
never passes into an absolute one A different pnmitive 
“ collocation,’* as T Chalmers put it, would have yielded, by 
the same process of natural la^^ as ours, quite a different uni- 
verse from ours ^ T H* Huxley admitted that this contention 
could not be ruled out as impossible Again, m the scheme of 
mechanism, everythmg is determined by everything else — in 


® (i) Aristotle and the schoolmen meant by a proof a priori 
reasoning from cause to effect (2) Kant is often supposed to 
mean by a prion — see Hamilton’s Reid, p 762 — “ innate ” as 
opposed to ” acquired from experience ” (3) If we accept the 
suggestion offered above — ^that a prion m Kant and later thinkers 
=s necessary — we place ourselves on the track which leads from 
intuitionalism to some form of idealism 

• Why only in Such general terms ? But this limitation is always 
taken for granted 

’ It does not seem as if James’s " Pragmatism ” could lend 
itself to anything so concrete as a theistic conclusion 

• A very different thinker, Dr J E MacTaggart, works round 
from idealism to an eternal quasi polytheistic society of equal souls 

• H Spencer’s “ instability of the homogeneous'* is perhaps an 
attempt to perform the impossible (First Principles, chap xix ) 

Quoted m J S Mill’s Logic, and with fuller sympatny in W S 
Jevons’s Pnnciples of Science 

** God has ordered the original ** collocation ** — a new statement 
of the argument which traces Design in nature 
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space as well as m time , nothing does anythmg for itself Yet 
again, nature is broken up into co-operati^ p^rts ; the whble 
IS tke sum of these parts , ot, if you prefer to say so, there is 
no whole But, if we sliouW take the view that nature is 
infinitely extended — part of the Antithesis ” m Kant^s first 
“ Antinomy relative necessity breaks down on the last 
analysis, since boundless nature may overwhelm that sequence 
which we thought most securely estabbshed. Who can sfl^y 
what may emerge from an infinite background ? We reach 
similar conclusions when we recognize that the laws of nature 
are general or 'h3q)0thetical , not m Mill’s sense (** If you had 
such a non-existent thing as three perfectly straight Imes united 
m a triangle ”), but m a sense noted m F H lEhadley’s Logic 
“ If ” or “ As often as you have the cause workmg unimpeded, 
you get the effect’’ Pure scientific theory cannot tell you 
when you have got such a cause, or whether you ever get it at 
all No law of nature contains m itself a promise that it shall 
pass into operation Its doing so depends upon the totality of 
conditions Materialism supposes that this mechanical order 
IS the real world and the only real world — ^mechanical monism*' 
Intuitionalism supposes that there are two realms— of necessity 
and freedom, of nature and will, of matter and mind , con- 
tiguous, independent, yet interacting — dualism Idealism in 

one way or other supposes that mind is more real than matter 
And thus its first programme — AU ts tn accordance with reason^ 
may pass into the more doubtful programme All ts reason^ m 
one of the two forms (a) nothing exists but mmd (e g Hegel, as 
often interpreted — pantheisticaUy ?) or (d) nothing exists but 
minds {eg Hegel, as mterpreted by Dr MacTaggart^ Any- 
how, whatever the method or interpretation is to be, idealism, 
even more fully than materialism, is pledged to monism and to 
the rejection of dualism The valid or scientific but meta- 
physically untrustworthy knowledge, to which Kant shut us 
up, was knowledge of a mechanical universe His reply to 
KmBfE Hume was this— Mechanical causation is as real as 
reply to the unity of consciousness It is false to suggest that 
nume* sequence is a fact and causal connexion a figment , 

apart from causal connexion, there could be no consciousness 
of sequences Over against this “ valid ” mechanism, m some 
truer but vaguer region, Kant placed free will , and so left 
things The English thinkers mfluenced by Hegel are mclmed 
to assert mechanism unconditionally, as the very expression of 
reason — the only thinkable form of order llius libertarian 
free will has to disappear from their belief In this interpreta- 
tion of the universe, the difference between mechanical or 
relative necessity and absolute or ideal necessity is slurred, or 
dogmatically affirmed to be non-existent It mi^ht be sug- 
gested in reply that free will, whether or not it be ultimate truth, 
IS true to the same degree of analysis as mechanical necessity 
itself Mechanism is that which obeys impulses from outside 
It 15 profoundly unsatisfactory to regard mechanism as the whole 
ultimate truth For such a role it is in no sense fitted If it 
IS ultimate truth in its own region, that region cannot be accepted 
as more than half the entire universe of reality (common sense 
intuitionalism , dualism) If mechanical detertnmation applies 
to the whole universe^ it cannot be ultimate truth at all (cf H 
Lotze , more drastic m Ward’s Naturalism and Agnosticism) 

Quite a different view of necessity iS the moral necessity 
pointed to by Kant’s “ Practical Reason ” And, as the sym- 
Moraioe- pathizers with Hegel try to force mechanical necessity 
cesMityf into the garb of absolute or ideal necessity, so they 
seek to show that moral necessity is only an inferior 
form of absolute or ideal or, we might say, mathematical 
necessity TheiSts, on the other hahd, will contend that the 
distinctiveness of moral necessity is vital to religion Thus we 
might restate our groupmg of philosophies m tern^s of the 
views they take regarding necessity Theism is directly inte- 
rested m this, since it affirms the necessity of God’s existence 

' Ernst Haeckel will not allow us to call his systenl “ Matcarialism ** 
because he affirms that the rudiments of matter are also rudimentaiy 
“ mind stuff (to use W K Clifford's term) But in spite this 
its materialistic affinities are unmistakable 


At least, It would be hard to! name any school of theists wbidi 
Waa content tb affirm that thdre V happened ” to fie a Godl^ 
On /the other hand, theism does not desire to see necessity--^ 
or Fat^ranked as superior to the hvingi God. 

One great change and cmly one amce Kaht’a day has affected 
the outlook upon theistic problem&-Mfi^ increasing belief in 
evolution^ It is a manifest weakness m mtuitiQnabsin Bvotu^ 
that It finds suich difficulty ih leavmg room for evolfa;i^ tiwi. • 
tionary change All men may perhaps be aiihmg everywhere 
at the same moral ideal, ^ but it is absurd to say that men 
actually formulate eame moral judgments On tfie other 
hand, many evolutionists ignore the certainty that there must 
be a continuum m any real evolutionary process In the 
of that truth, a reformed intuitionalism might justify itself 
But fuller conceptions of evolution raise further difficulties 
for intuitionalism m its wonted forms* Knowledge cannot 
be divided into the two components — immediate certamtieS) 
precarious inferences. The startujg-pomt is reconsidered, 
modified, transformed, m the light of subsequent acquisitions 
Knowledge grows, not by mechanical addition, but by organic 
transformation This may help us to appreciate the meaning 
of Hegel’s Dialectic* His thought then is not wholly paradox, 
whatever the expression may be Hegel’s system is, m its own 
way, a great evolutionary philosophy of an ideal type * Evolu- 
tion, repelled by the older intuitioiialism. was thus ipcorporated 
in the greatest of all idealisms It has also been largely applied 
to empiricism Sometimes one questions whether empincisro 
IS really still empiricist , so much of the a priori has come m 
under the name of evolution m Herbert Spencer). But 
the change, if it has taken place, is unrecognized 

IV Greek philosophy for our purpose begins with Soci:ates> 
who formulated the Design Argument His ethics have some*- 
times been regarded as pure utflitananism (so e g ontumo 
H Schultz) , but It IS surely significant that the great tMory 
idealism of Plato was developed from his suggestions. tMem 
'fhe new method of definition which Socrates ap- *** 
plied to problems of human conduct was extended by Plato 
to the whole universe of the knowable In the light of this. 
It may be possible (with J. R Seeley m Ecce Homo) to call 
Socrates the ’’creator of science” The man who mspired 
Plato deserves that name Those Ideas accordmg 
to which all reality is objectively shaped— and there- 
fore too, as a modem would add, subjectively construed — m- 
clude the idea of the Good, which Plato identifies with God. 
We might mislead ourselves if we mterpreted this expression 
as refemng to moral goodness , on the other hand, Plato more 
than most of the Greeks thmks of moral virtue as an imitation 
of God With all its idealism, Greek thought had difficulty 
in regardmg rational necessity as absolute master of the physical 
world Matter was a potentially recalcitrant element Hence 
there are tendencies even m Plato to build up the ideal world 
m sharp contrast to the actual world — to the half mtdrpene- 
trated or half tamed world of matter His suggestions as to 
immortality are affected by this The body is the soul’s prison 
He teaches (whether suggestively, metaphoncally or de- 
liberately), pre-existence * as well as survival , perhaps he is 
moved to this by nort-Greek influences Thus at several points 
Plato reveals germs of dualism and asceticism Free will had 
not yet been formulated as a problem. Aristotle has impressed 
the ordinary mind chiefly fiy his criticism of Plato’s 
ideal theory , and therefore he is often rahked as the 
father of emptnasts But those who treat him as the great 

* Still, Lotze’s criticism of the cosmOlogical argument reveals 
his realist side On the other hand, in discussing the ontoSoncal 
argument, Lotze commits himself to a moral a pnort (below; ad fin*)* 

* “ We are all embarked upon a troublesome world, the chiidres 

of one Father slrtvtnff tn many esssntxal points to do tend to become 
the same ” (R L StevensOn) > * * 

* The idea Of evolution in Hme (physical ev<^ution) was laughed 

at by Hegel ‘ 

* A belief hinted again at the close of Lessing’s Education of the 

Human Race , also — more definitely— by J E MacTaggart {Studus 
tn Hegelian Cosmology p 48 and elsewhere) ' 
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Realist make him almost il nnot qattt ' tntmkonaltst whil 6 
there is also aii tdeahst reading possiblej The threatened 
dualism of ideal and material beromes far Anstotle mainly a 
contrast of matter and form y the lower stage m development 
desires or aims at the higher^ matter ihore and more tending 
to pass into formy till God is form without any matter > But 
this< God of tAnstode’s is a cold consaousness^ imitated only by 
the contemplative virtue of the philosopher, not by the morally 
active citizen And the chief cpntnbution of Anstotle to theism 
18 a theory,' found m his Phystcs as well as his Metaphysics, of 
God as first mover of the umverse, himself unmoved This 
theory is generally tanked as the earliest appearance m European 
thought of the 'Cosmological argumtnti Free will is shaping 
Itself towards discussion m Anstotle’s Ethics, but is hardly 
yet a formulated problem For anythmg like personal immor- 
tality the im^ieval Schoolmen searched him anxiously but 
in vam.j 


“ Epicureanism need not detain us It is a system of ethpfniciSm 
md materialism* remarkable only for teaching free will Atoms 
iwetved as they fell endlessly downwards, and thus introduced an 
indeterminate or irrational element into the processes of the world 
Phfeism can take but little interest in this peculiar type of free will 
ioctnne, or again in Epicurus's professed admission of the existence 
^ god8*^made of atoms inhabiting the spaces between the worlds * 
careless pf men, Stoicism is a much mote important system, 
hafder to classify Perhaps m the department of 
bought where it is most m eamest—m ethics — it is an Idealism It 
ens tneh to *• obey reason '* and crush passion or to live “ according 

0 nature."! In physics — but in that re^on of speculation its positions 
ire more perfunctory^it teaches pantheism on a ^uasi-tn^tenalistic 
3^13 God IS the soul of the world , although the goas of pwular belief 
ire (at least by the later Stoics) respectfully if exotencafly acknow- 
edged Human survival is taught, but not ultimate immortality , 
ind, as against Epicurcamstn Stoicism on the whole tends to deny 
ree will., There is perhaps a certain religious enthusiasm in the 
bought of being^passivejy determined by Fate, th,e Universe, Zeus 
"inaSy, the Stoic analysis of the process of knowledge is sensa- 
lonalwt ^nd empincist 

S6 ihr as a coherent body of theistic doctrine exists, it did not 
jrow out bf the great aystems, but out of the lesser men who stood 
learer to the apprehension of practical citizens Perhaps the most 
mportant of these popular thinkers was Marcus Tullius Cicero— 
lO great philosopher, but a graceful and effective man of letters 
' f It has been truly observed ^ that the hneaments of 
, mtttitionalism are very clear m him. He also gives us 
‘ natural law " * — a Stoic inheritance, preserving the form of an 
dealist appeal to systematic requirements of reason, while prac’ 
tcally limiting its assumptions to those of intuitionalism Formally, 
.icero adher^ to the Academic • philosophy during its “ middle ” 
)r almost sceptical period (The senses are so far from truth that 
ve must be content with reaching probabihty ) In Cicero's De 
datura Deorum the burden of theism rests mainly on the Stoic 
ntietlocutoT The coUclusioh, " academically " recognizing the 
ontbndings of one disputant as more " probable '' is imitated m 
'>» Hume's DtdUogues Concernmg Naiurw Religion In the great 
l.oman Stoics — Seneca Epictetus , leas material for theism perhaps 
, in Marcus Aurelius — we see the partial softening and 

rphgious deepening of the system, and a doctrine of the 
vise man's power over passioii and circumstance which has all the 
ssentials of Tibertananism Phib of Alexandna should also be 
mentioned He blends the tradition of the Old Testa- 
ment with Greek philosophy, and, within the latter, 
sdubits that union of Platonism with Stoicism especially in the 
locfnne of the Ix>goa, which became dominant m the Christian 
ipologists and the great theologians of the anaent church Philo 
s Greek enough to beUeve in the eternity ; of matter , otherwise 
le preserves the mam outlines of Old Testament theism He 
baches free will and immortality , and the design and cosmological 
irguments are both traceable tn him Augustine of Hippo trans- 
. mits a type of Platonism as part Of his legacy to the 
Western church Against Mamchaean dualism he had 
• vindicated free will , but as against Pelagiamsm he 

aught the bondage of sinful man — a position accepted in the East 
)ut never welcome there and not more than half welcome even 
n the West From this theological entanglement the problem of 
roe wiB did not escape for long oentunes In spite of some waver- 
ngs towards what has lately been called " Conditional immortality " 
see Apologetics) the doctrine of " natural immortality ” cham- 
>ioned by Augustine became dominant in the church , an instal- 
nent of what was afterwards to be called Natural Theology , and 

1 postulate or possupposition to-day — bke free will-^in Roman 

'athohe apologetics > 


D G ^Ritchie, Natural RtgktB, pi 36 
f, See above (ad init ) » 


* Platonic 


I The nbddlo ages, in the person of Anselm of Canterbury con- 
tribute thb hrsi) <^bar form o« the Qntplpgical argument for theism 
If our grouping of philq^ophles, as giyen above, is sound, 
every idfealist Scheme contains potentially an ontologi- 
cal arghnleiit ^ In bther words , Whenever philosophy 
teachee a doctrine of the Absolute, and regards such doctrine as 
valid and certain, wb have the essence of an ontological or a priori 
argum,ent Of course it reuwius <;],ebatable whether this philo 
sbphical Absolute 'is necessarily interpreted as a personal God, or 
perhaps even whether logically it cart be But the Christian bias 
18 sure to make thcolQgihns, who borrow a doctnne of the Absolute, 
interpret it m u Christian sense , hence we may consider it aome- 
Idung of an accident that^evep an Augustine fails exactly to put 
the argument In form Anselm tells us that a most perfect being 
must exist, since the perfection which includes existence is mani- 
festiy greater than a ^rfection confined to an object of thought 
Some m the impression of paradox here is due to Anselm's treating 
the Absplute simply as one among many other b^ngs, and to InS 
treatmg existence simply as one element in the quantitative sum 
of perfections At leait, ideahst philosophy will hold that the 
substance if not the form of the argument is sound * though the 
question of its interpret;ation remamsi In Anselm's case ve have 
the further sanguine hope of justifying not theism merelj but all 
( hnstian doctnne to the scientific reason Thomas Aquinas, 
following Albertus Magnus, but with greater power and greater 
influence, occupies substantially mtuitionalist ground He will not 
have the Ontological argument , but he asserts Natural Law, and 
relies upon the cosmological and design arguments — with various 
refinements and, distinctions differently stated in his two Summae 
In declaring the supreme doctrines of Christianity to be mvstenes 
above reason, he marks off a lower region where reason is to reiign , 
tlie study of that lower region pi^y ^<^^1 be called, as later centuries 
have callied it, Natural Theology , and as such it presents strong 
mtuitionalist afiinities The critics of Aquinas — Duns Scotus and 
the later Nominalists — Show some tendency towards rational scepti- 
cism. They exercise their acumen in multiplying difficulties , liut 
all such questionable doctrines are presently re-established from 
a different point of view as trutlis of faith or findings of church 
authority The Church of Rome has discouraged these daring 
tactics in favour of the more cautious and probably more defensible 
positions of Aquinas In Raymond of Sabunde’s form of moral 
argument — tliere must be a Gid to reward and punish, if human 
life IS not to be “ vam " — we see the kinship of that argument to 
the argument from design 

Ren^ Descartes, a faithful though not an unsuspei^d 
Roman Catholic, founded modem philosophy by his starting- 
point of umvcrsal doubt and by his arguments in 
rep^ One may regard him as an ideahst, though ** 
Scditish intuitionalism — especially m the writings of Professor 
John Veitch — has claimed him for its own, and indeed Descartes’s 
two substances of active mind and passive extended matter are 
very much akm to “ Natural Duahsm ” Still, Descartes has 
marked idealist traits, as when he refurbishes the ontological 
argument with clearer emphasis on the perfect being as 
** necessarily ” existent ^ — ^reasopmg a shade less quantitative or 
a shade more subtle than Anselm’s, Descartes’s prelimi- 
nary statement of the argument in somewhat popular form 
brings it very near the lines of the cosmological proof ® There 
must be a cause for nature, but particularly for the idea of 
perfection in us — that cause must be God The radical side 
of Descartes appears again in his offering his own type of theism 
os a substitute for the old proofs — not a supplement Design 
especially was under suspicion with him. He was even more 
definitely opposed to “ final causes ” than Francis Bacon, who 
excluded them from science but admitted them to theology 
All this was connected with zeal fpr physical and mathematical 
science Descartes was an expert , Bacon was the prophet 
of a great, li half comprehended, future , and the science they 
loved was struggling for its infant life against a mass of tradi- 
tional prejudices, which sought to foreclose every question by 
confident assertions about the purposes of God and Nature A 
difficult question arose for Descartes’s philosophy, when it had 
to explain the union mman of the absolutely opposite substances, 

^ Cf J E ^acTaggart in regard to Hegel, Studies in Hegelian 
Cosmology chap iii " 

* So MedUation 5, at least in the Ftench version Again 
“ Existence cannot be separated from the essence of God " , com- 
pare Spinoza's ethics, definition i , "By causa sut I understand 
that the essence of which involves existence, or that which by its 
own nature can only be conceived as existing " 

• Meditation 3 
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mitid and matter Malebranche gave all causation to God , 
and the aco^^st— as Hegel called 1^, m repudiation of Bayle’s 
nickname atheist ” — Spmozai from the premises of Carte* 

siamsm, and from other suggestions of the past, 
^ developed that great system of detetmmik pantheism 
which lyas a scandal and a terror to his generation Reany> 
he urged, there could be only one substance — ^Descartes hims^ 
had dropped a passmg hint to that effect — and the bold de* 
ductive reasoning of Spmoza^s Ethics, in process if not in result, 
betrays its kinship to the ontological argument, with its affirma- 
tion of what must be Thought and extension are peaceable 
attributes in this one substance , there are infinitely many 
other attributes, but these only are known to us 
In a different region, the tradition of Descartes passes on to 
G W Leibnitz He accepts the ontological argument with a 
^ qualification — almost like his diteciple Woiff, who 

* ^ tries to use it for defining the divine attributes Leib- 
nitz's Monadology — which has little mfluence on his theism — 
may be viewed as a strong recoil from Spmoza’s all-swallowing 
substance The more Spmozistic side of Leibnitz’s thought — 
God as Monad of Monads — is a theistic postulate if hardly a 
theistic proof The free will which Leibnitz teaches is not 
libertarian but determmist Each monad works out necessary 
results, but these flow from its own nature , and so m a sense 
It IS free Reciprocal action is explained away into a “pre- 
established harmony ” between every monad and all others 
In his Theodicy Leibnitz argues, like not a few predecessors, 
that this universe must be regarded as the best of all possible 
universes Pain and sm must have been reduced to a mmimum 
by God , though they are so mgrained in the finite that we 
have to make up our minds even to the endless sm and endless 
punishments of hell It has been truly said that such optunism 
IS a profound relative pessimism The best ? Yes, perhaps the 
best possible , in familiar speech, the best of a very bad business 
But why must universes be so bad ? Leibnitz’s philosophy 
has no answer for us In another direction, Leibnitz — and 
Wolff — give emphasis to the contrast between the necessary and 
the contingent , with important results for popular philosophy, 
WoUf indirectly for theism The disciple, Christian 

** Wolff, is one of the most typical figures m the history 
of theistic thought He is a pure scholastic The great 
thoughts of his master — or perhaps indeed rather Leibnitz’s 
secondary thoughts— are dried and pressed by him, labelled 
and catalogued Monadology drops out of Wolff’s teaching 
Pre-established harmony drops Out — except that it is us^ 
to explain the union of soul and body Wolff tells us 
that SIX Latin works contain his system — Ontology, General 
Cosmology, Empirical Psychology, Rational Psychology, Natural 
Theology, i , Natural Theology, ii In the volume on 
Emptneal Psychology, Wolff discusses free will He decides 
that human actions are caused or determmed by the nature 
of the agent, but that, as man is not a necessary bemg, 
his actions are contingent This view seems to preserve 
all that is questionable m Libertarianism, while omittmg its 
moral meanmg The Rational Psychology formulates immor- 
tality on the ground that the immaterial soul has no parts to 
suffer decay — the argument which Kant’s Critique of Pure 
Reason “ refutes ” with special reference to the statement of it 
by Moses Mendelssohn The earlier of the two volumes on 
Natural Theology relies on the cosmological argument , the 
later — obviously an afterthought — tries to vindicate the onto- 
logical argument as an alternative basis for theism, but 
awkwardly and with manifest uneasiness In the end, this 
volume diverges into the Attributes, construing God m the 
likeness of man via eminentiae ^ No writer can be less mtrinsi- 
cally worthy of study than Wolff But he is immortal as the 
man against whom Kant directed his tremendous battery ; * 

^ Human attributes magnified, or their weak points thought 
away The Schoolmen sought to establish other dmne attnbutes 
by negation of human weaknesses and by finding m God the cauee 
Of the varied phenomena of creation 
* On one Side , another battery of Kant’s was aimed against 
Hume 


and he w also tolerably characteristic m outlook He « no 
mtuitionalist ; but he is a dnly common-sense mmd| piling up 
m hehps the rumous fragments of an idealist system 
In England, empiricist thought found a prophet in Bacon 
He draws rid inferences to theology or religion, whether friendly 
or hostile, froih hfs new positions He takes the Ime * 
of separatmg the thmgS of God from those of Caesar, 
and defends the traditional Protestant theology with obviOtlls* 
smeenty Thomas Hobbes^ a rough and anomalous but vigor- 
ous thinker, is the fountanffiead of a more formidable 
empiricism He is almost a materialist In ethicS, 
he IS a hard determmist and hedonist, though not without 
qualifications (man’ll boundless desire for “ gam and glory 
and peculiarities He saves himself theologically by affirmirig 
that the good citizen will be of the same faith as the government 
— which had best be a monarchy In that sense, living under 
a professedly Christian ruler, Hobbes himself is a Christian 
John Locke, the real father of English philosophy, 
took the field s^ainst what he r^rded as Descartes’s 
impossible programme of “ Innate Ideas ’* ® But Locke is a 
double-minded or half-hearted philosopher He admits two 
sources of knowledge — sensation and reflexion , and God is to 
him the Great First Cause, especially of our own existence (or 
of the existence of finite minds) This is a form of the cosmo- 
logical argument, and ought to go with an mtuitionalist nbt 
an empiricist doctrine of causality On ethics, Locke says Very 
little, although that little is hedonist and determinist But 
once again m his political writings he breaks away from em- 
piricism in appealing to natural law — an Intuitionalist or con- 
ceivably an idealist tradition Locke is thus a sensationaKst 
and empiricist, but incompletely, and without perfect coherence 
His suggestions led to different developments In France, 
through Condillac, the inconsistencies were purged coadlUae 
out, and materialism was ready for the next comer aadmw 
to affirm — though it may be said with R Flint 
that while materialism requires sensationalist psychology, yet 
the psychology in question allows no valid inference to 
matter, and therefore destroys materialism Bishop George 
Berkeley, afraid of matenalistic developments from ^ ^ ^ 
philosophy he was not prepared fully to recast, took 
refuge m immatenalism Locke had treated ideas as testifying 
to the existence of matter But can the> ? The inference 
seemed unwarrantable Why should not God, a spirit like our 

own, though greater, speak to us m this language ? In 
Alciphron or the Minute Philosopher Berkeley gives the fullest 
statement of this argument, while adding more commonplace 
attacks on the pettiness of religious scepticism David Hume, 
following up Berkde/s leading suggestion, pointed i 

out that the inference to God is as precarious as the i 

inference to matter, and that the assertion of a continuous or 
immaterial mmd in man also goes beyond the immediate facts* 
The truth is, that all truth is uncertain 1 Scepticism, with 
which P Bayle had played as a historian — ^he amused himself, 
too, with praising the Manichaean solution of the riddle of the 
umverse — became a serious power in the history of philosophy 
with the advent of David Hume Still, it may be doubted how 
far Hume was m earnest Nay, it may be questioned how far 
it is either psychologically or logically possible to turn general 
scepticism into a coherent doctrme The Dialogues Concerning 
Natural Religion constitute Hume’s formal profession of re- 
ligious faith The existence of God was no doubt probable, 
but what a number of difficulties there were * Still, one would 
not dispute whether God existed , but what he was — that was 
the hard question This treatise must not be confused with 
the Natural History ofRthpon, m which Hume acts as a pioneer 
for comparative religion, with its study of facts Even in that 
book Hume is able to play with sceptical solutions Religion 
began in fear — as if it were no more than a lying superstiUbh* 
Of course once more Hume saves himself by strong professions, 
of admiration for rational or natural religion It was not yet 
socially safe to be a confessed religious sceptic , 

* And against similar views m Lord Herbert of Cherbury. 



714 




Samuel Cl^ke, who defended Newtpn’s vi§w of the world 
a^mst teibnit?’$ stncture^^ is perh^p^ ^le^ly interesting to 
us 4s one of the authorities of Bishop Joseph Butlen 

“ It IS darkens defence of free will, Cl^ke’s ide^hst 
tt^ry of eternal ** fitness ” as the basis of ethical distinctions, 
perhaps Clarke’s teaching* on ipimortality, that Butler regards 
as tkfe common known arguments ” and authoritative enunaa- 
Upi^s of truth in the regions of, philosophy or Natural Theology ^ 
l^tler hunself occupies a peculiar position m more respects 
than one He has profoundly infiuenced British thinkmg, 
but IS little known abroad He is difficult to classify We 
may be helped m assigning him his proper pl^ce if we observe 
that, almost mvariably, he accepts certam befiefs which he 
forbears to press Thus in his most important contribution 
to ethics, the T^^ree Sermons on Human Nature — i , n , m. of the 
be grants the validity of an appeal to “nature” 
upon the lines of a sort of Stoical idealism, but for his own part 
iie prefers the humbler appeal to human nature He makes the 
issue,'as far as possible, a question of fact We, from the altered 
modem point of view, may doubt whether Butler’s curious 
account of the mechanism of moral psychology is a simple 
report of facts There are (a) given mstmctive “ propensions ” , 
[b) a pair of higher prmciples, “ benevolence ” and “ rational 
>elf-love ” equally vahd with each other, though at times they 
nay seem to conflict , (r) there is the master prmciple of con 
»cience, which judges between motives, but does not itself 
onstitute a motive to action Butler is opposing the psycho- 
ogical hedonism^ of Hobbes He does not find it true to 
experience that man necessarily acts at the dictation of selfish 
notives But Butler — for reasons satisfactory to himself, and 
‘mmently characteristic of the man , he hoped to conciliate 
ns age ’ — dwells so much upon the rewards of goodness, as 
jnbes (we must almost say) to rational self-love, that some 
lave called Butler himself an ethtcal hedonist, though his 
>ermon on the “ Love of God ” ought surelv to free him from 
hat charge In all this, Butler was convmced that he was 
fiving a simple statement of facts Any one mtrospectively 
ipprehendmg the facts must grant, he thought, that bene- 
volence was an integral part of human nature and that con- 
cience was rightfully supreme* This reveals the empiriast 
emper, and points to an attempted empiricist solution of great 
iroblems. Butler holds that more ambitious philosophies 
tre valid, but he shrinks from their use The same thing is 
een agam m the Analogy Butler divests himself m this book 
>f the principles of “liberty” and “moral fitness” m which 
lersonaily he believes * 

Part 1 of this book shows the “ Analogy ” of “ Natural Religion ** 
o the “ Constitution and Course of Nature " Probably “ Nature ” 

3 here employed in a more familiar or humbler sense than in the 
>assmg reference in the Sermons The Analogy means by “ nature,” 
ndisputable human experience Deists believed in a God of un 
nixed benevolence Butler’s contention is that justice punish- 
nent hell-fire itself are credible in their similarity to the known 
xpenences of man’s life upon earth. What the Three Sermons 
ought to find written small within — a law of inflexible justice or 
igfiteousness — part i of the Analogy seeks to discover written in 
arger characters without us Butler is charged by Sir Leslie 
>tephen with arguing illegitimately— professing to make no appeal 
o moral fitness ” and yet contending that the facts of human 
ife show (the beguimngs of) moral retnbution for gcxxl and evil 
Assuredly Butler did not mean to give up his nght of speaking 
ibout moral evil and good when he waived the ” high pnon ^ 
n^thod of vindicating their real exl<itence Yet it is a very grave 
[uestion whether the idea of God's moral government admits of 
)|Bi|ig argued as pure matter of fact. Butler tries tp do this. You 
all it unjust he says in effect, that you should be punished You 
LTgue, for example, that you have no free will Well, what of 


* Analogy part i chap i (” the natural atid moral proofs of a 
uture life commonly insisted upon ”) , last sentence of part i , 
Zoncluston (” the proper proofs of [natural] religion from our moral 
lature " <%c ) , part ii chap, viii sub fin , '' the proof ” of religion, 
*^ansine out of the two pnnciples of liberty and moral 

iT^hese Useful distinctions a«e stated and well explained in 
N R Soil's Ethics of Natwalisfft , 

• Analogy, Iff chap viii , following S, Clarke? 


tliat ? Does it not look very much as though you utere bping 
punished ? Does not nature seem to treat you as if you had free 
win?* One thing more should be'hoted about Butler He 
nowhete formally axgues for the truth of theism He will not waste 
time upon triflers who deny what he thinks, m the fight of the 
(empiricist 1) Pcsign argument, an absolutely clear truth ® On the 
whple then Butler in personal conviction is an mtuitionalist, waver- 
ing ' towards the idealism of his age , but in Argument he 'is an 
empiricist, trying to reason every question as' one of given facts 
None the less, m the issue, it is the very element which goes beyond 
an appeal tp , facts — it is the depth and purity of Butler's moral 
nature — which fascinates the reader and wins praise from Matthew 
Arnold or Goldwin Smith or even Leslie Stephen Precisely because 
he goes beyond phenomenal sequences, it is impossible to fling 
him aside unheard On the other hand, no Cliristian and perhaps 
no theist, is interested m maintaining that Butler grasps the whole 
truth At the most we might say this If theism is a growing 
doctrine, Butler in England like Kant in Germany stanos for a 
fresh ethical emphasis 

Stephen accuses Butler of reasoning in a circle. The things 
which make for our ultimate welfare are the Hungs wc cull morally 
good No wonder if they prove to involve happiness , that is 
their definition ! But is it ? Does not Stephen himself rather 
say that morally good things are conditions of social not personal 
welfare ? Butler’s argument is that the individual suffers (and 
feels that he suffers deservedly) from neglecting these Xf George 
Eliot is guilty of a platitude when she says that ** consequences 
are unpitying ” then Butler’s argument is empty but not other- 
wise 

Butler on the soul may be studied m chap i of the -dna/ogy*— where 
we observe the old assumption of an immaterial and so immortal 
pnnciple — and in his appendix on Personal Identity Wherever 
moral postulates make their presence felt Butler's doctrine of man, 
as of God leaps into new vigour 

It IS a moot point whether S Clarke’s Demonstration of the Being 
and Attributes of God is really a priori Clarke appeals to the 
immensity of time and space as involving infinity in God A 
modification of his views is the starting point of W H Gillespie’s 
able Argument a prion for the Being and Attributes of the Godhead 
pubhsh^ part by part 1833-1872 We find something curiously 
similar in James Martineau’s Study of Religion (” Implicit Attri- 
butes of God as Cause,” sub fin ) One might also compare 
J R Seeley’s Natural Religion — though he is no decided champion 
of a personal God — and F Max Muller’s Gifford Lectures Dismiss- 
ing his earlier intuitionalism in order like Butler to conciliate 
an empiricist age, M Muller tned to show that even sense experi- 
ence throws us on the Infinite — which for him was the kernel of 
the idea of God Ho therefore appealed to the Indian goddess 
Aditi or Immensitv, a deity connected with a set of personal 
gods called Adityas Looking into the immensity of space, man 
als 4 l looks into the depths of godhead Whatever one may think 
of the cogency of such arguments, it seems safe to conclude that 
thinkers, who dislike constructive idealism, but accept time and 
space as boundless given quanta reach in that way the thought 
of mfimty, and if they are thexsts necessanly connect their theism 
with reflexions on the nature of Time and Space 

We have already spoken of Kant’s peculiar philosophical 
positions One result of these is a very damaging attack upon 
traditional theism Kant puts together, as belonging a* 
to “Rational Theology,” three arguments -- he is critic of 
fond of triads, though they have not the significance 
for him which they came to have for Hegel Then he 
attacks the arguments, one after another Is there anything 
fresh m the attack ^ Or is it simply a reiteration of his sceptical 
contrast between phenomena and noumena, and of his confine- 
ment of (valid) knowledge to the former ? Perhaps the attack 
on cause as used in the cosmological argument is independent 
of Kant s philosophical peculiarities The argument affirms a 
first cause, or uncaused cause Does it not then deny rather than 
assert universal causation ? But that special criticism is a 
question of detail A more entirely novel and more general 
principle of Kant’s attack upon theism is the challenge of bur 
right to build up the idea of God bit by bit out of different 
arguments The arguments had been regarded as alternative 
or else as cumulatiae proofs, all pointing to one conclusion^ 
God exists. Kant insists that they are mcompatible with each 

* Part u of the Analogy tri^s similarly tg establish Chnstiauity 
as credible matter of fact sufficiently analogous to known facts 
of experience (Apologetics) apart from any moral ” value Judg- 
ments ” (ks Ritschlians mignt say) 

• See {eg) li‘ chap ix The Three Sermons also point to a 
moral argument for theism, but forbear to press it (Sermon il , 
when the third sense of the word “ Nature ** is being explained) 
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other They ofier alternative mutually exclusive copf^ep- 
tions of God If the God of the cosmological ar^ment is the, 

Great First Cause,’ ^ we have no right to identify him yfith the 
“ Most real bemg ” of the Ontological argument. If the ,Go 4 of 
the Design argument seems a limited bemg, working as 
artist upon given materials, ^ he is hardly God at all,, Kmtt 
takes for granted that we cannot sum up these imperfect con; 
ceptions m a wider reconciling truth It is a shrewd critieispv 
but needs arguing out A great deal of popular theispi is un- 
doubtedly hard hit by it , for popular theism is apt to^ thifoiy 
its arguments together m very random fashion. 

It IS no more than characteristic of Kant’s whole speculative 
philosophy that he should thmk the Ontological arguii>ent 
the one which comes nearest to success (yet the Ontological 
argument is held to prove — or rather to point out — ^not that 
God must exist, but that we think of him as necessary if we 
thmk of him as existing at all) As a result of this, Kant is 
metaphysically a sort of pantheist The God whom all our 
thinking feels after is the all-inclusive system of reality On the 
other hand, Kant’s religion is of a t>pe which requires a sort of 
deistic God, standing outside the world and constrainmg it into 
moral paths, or standing outside our moral struggles and re- 
warding our goodness Butler fears profoundly that there must 
be a just God who will punish us Kant hopes, with tolerable 
strength of conviction, that there may be a just God who wjU 
reward us 

The mam line in pure philosophy runs on from Kant’s waver- 
ing and sceptical idealism to the all-mcludmg gnosis of Hegel ^ 
Hegel on Hegel inherits from Kant the three arguments, and 
tbeiattc takes them as stages m one developing process of 
thought The cosmological argument pomts to 
ments nature-paiitheism, with the religions — especially those 
of India — ^which embody that attitude of mind This mvolves 
a re-interpretation of the Cosmological argument, or a criticism 
of the view ordinarily taken of it Trace out the clue of causa- 
tion to the end, says Hegel in effect, and it mtroduces you, not 
to a single first cause beyond nature, but to the totality of 
natural process — a substance, as it were, m which all causes 
inhere This is a suggestion which deserves to be well weighed 
The Design argument is held to give a contrasted view It 
suggests in very deed a personal but limited God, or a number 
of Gods — “ Religions of spiritual Individuality,” mcludmg, 
along with ** Judaism,” the anthropomorphic religions of Greece 
and Rome Fmally the Ontological argument sums up the 
truth in the two previous arguments, and gives it worthier 
utterance in its vision of the philosophical Absolute This is the 
last word of religious truth, though pure philosophy stands still 
higher And, in some sense not clearly explamed, Hegel 
identifies this final religion with Christianity 

The theism of Hegel is ambiguous^ Later theists may be 
grouped according as their thought has been remoulded or not 
Tbeiem by the influences of Kant The distmguish^ 

after writers, whom we have to regard as repeating m 

essence pre-Kantian theories, generally know Kant, 
and frequently show traces of him in detail But it is a plam 
finding of history that he has brought no Copemican revolu- 
tion ” ^ to their minds 

Empiricism is restated by Paley, who is Kant's younger con- 
temporary as a man and also on the whole as a writer Doubt- 
less the archdeacon knew nothmg of the German 
* professor, and would have cared nothmg for him ho|w- 
ever well he had known him A much more significant jfigure' 
IS that of J S Mill in the tentative approach to theism found 
m his posthumous volume {Three Essays on Reltpon, 1874), 

' The Design argument has mainly to do with living bodies 
Might one suggest that organisms seem at least to be a working 
up of inorganic matter for new ends viz those of life ? 

■ The idealisms of Fichte and Schilling made contnbutions to 
Hegel’s thought , Krause and the Homan Catholic Baader repre^ ' 
sent parallel if minor phases of idealism 

• Equally so the Hegelian attitude towards personal immortality 

• Such as Kant claimed to effect Cnnqne of Pure Meason, 
preface to 2nd ed 
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Mill directs attention to the Design argumci^t^ The mfer- 
ence that organized bodies are dtie to, an intelligent cansc is only 
reached by the ‘‘ Method of Agreemf^t ” —a full . ^ 

^piductive proof requiring, according to ^Vs logic, , 

th,e “ Methqd, p£ Difference ” StiU, the jD^sigp argument is a 
good sample of a proof by means of th^ infenpr mKhod^^ 
Although nothing more than probability is established, it is ai 
Iqgh probability.* Unfortunately, however, the «Qethod ot 
agreement is liable to ibe baffled by “ plurality of causes.” In 
this instance it may happen that the work of intelligence has 
only been mimicked m nature by b^ind forces wSS have 
accidentally produced orgajpic life , and Mill is disposed, to 
hold that if the evolution of species should be clearly estabr 
lished as due to natural law — if thw has been no creation by 
spepial interposition — the argument falls to the ground and 
theism (apparently) is lost* A further point is of some mte^ 
rest If Mill’s theism holds, what is it ? The belief m a God 
of limited power That is what Kant contended that the 
Design argument pointed to, ^d Mill, proceeding on the 
Design argument, mims nothmg more for his conclusion Of 
course that was not MilTs special or conscious motive for deny- 
mg divine omnipotence His extreme sensitiveness and hatred 
of pain constramed Mill to hold that, if a good God exists, he 
cannot possess mfinite power Yet the correspondence between 
Mill’s conclusion and what Kant had alleged to be implied m 
the underlymg metaphysical position is very striking mdeed. 

Intuitionalism also has its restatements of theistic reasoning 
little modified by Kant R Flmt’s theism carefully excludes 
the early random talk {eg Cicero) of an mtuitive or 
innate Imowledge of God What is self-evident, Flint aUem «• 
justly remarks, neither needs nor admits of argument pemted. 
We have intuitions of causCy of mfintty, of good and 
evil The Cosmological argument proves, with the help of the 
first-named mtuition, that there is one great Fust Cause , and 
the Design argument shows the First Cause to be intelligent or 
personal The Ontological argument, though not wholly re- 
jected as a proof, is taken rather as pointing to God’s attribute 
of mfinity , thought rather than e?cperience making affirmation 
that the mtuition in question must be attached to God The 
moral argument, relying upon the third mtuition named, certifies 
US of a g(x>d God In this way, the attributes are suggestively 
allotted among the four traditional proofs , " but we miss an 
explicit rebutting of Kant’s hostile assumption, that it is m- 
competent for us to take the thought of God piecemeal 
Martmeau’s Study of Rehgton is also essentially intuitiopalist 
It has two parts “ God as cause ” and God as jumr^ 
perfection ” The Design argument comes m as a tineau, 
special illustration or mtensification of the former of these, 
{ ^ of the cosmological proof , but Martineau follows a side 
modification of mtuifionahsm (Maine de Biran, &c ) in idenf;i- 
fymg cause with will. This mvolves a very high doctrine of 
Libertarianism The only ultimate cause is God Nature 
exists over against Him , but its forces or processes are fiis 
own power m immediate exercise, except in so far as Gqd has 
delegated freedom to human wills , and there follows a theodicy, 
repeatmg Leibnitz m more modem form Martmeau’s two 
mam proofs yield two sets of attributes , those known as 
** natural ” and “ moral,” R Browmng’s “ power ” and “ love ” 
In " God as perfection ” Martmeau bodies the basis of ethics 
without reference to his own modification of the mtuitionahst 
position {Types 0/ Ethical Theory), according to which ‘‘good ” 
is the better or the best We may infer that, whatever the 
merits of that modification, it does not affect the thciStlc 
problem Martmeau’s Study also includes a section upon 
Immortality The Ontological argument is omitted , but we 
have already observed that there is a discussion of divine 

* Paul Janet’s Fmal Causes setms to follow Mill m this ('^the 
fact of Finality ”), but without naming him 

• Janet naturally is in opposition here Ultimately he argues, 

if not immediately, there must be a rational cause to account for 
so rational an But again of course Mill is not named 

^ The three whidii Kant criticized, with the addition of the 
moral argument, which he favoured 
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infinity tn relatidn to time anii space whibh fkim onb 'j^x^int bf 
View is pApiUel to the Ontologidal Argument ' 

Definite theism, beahng the mark of Kant’s thought tlihiugh- 
out^ is found in Herinann Prom the pomt bf ^neW bf 

iHtMt 9 he is an idealist of anohtalous tvpb“ 

' He begms as an empinbist 6r realist With given 
i4$M9m, mattp--of-fdct ; but ftbm time to tinie {eg in his 
Mtcrocomus) he m^keS readjustments Withbut bcf- 
haps very' clbarly informing the reader what is being done, and 
in the end he is' unmistakably idealist While a pronounfced 
thei$t— though not* a church Christian— he is hatdly less an 
assailant of traditional theism than Kant his Outime 
[Lecture headings] on Philosophy of Religion) He dissects ks 
a realist from the Cosmological argument in' the form ' m which 
it concludes from ‘"contingent”* tb “necessary** being We 
db not wish tb find our way tb a being who “ must be ” That 
is an idle dream We must keep tb' real and assured' facts 
Lotze was a man of considerable attainments in special science ; 
perhaps he reveals here the bias of the scientific mind and 
possibly even its limitations He regardis the Ontological argu- 
ment strictly so Called as having been exploded by Kant ^ill 
it has a value for him if taken not as an argument, but rather as 
the expression of an immediate Conviction , viz The highest 
must exist This is an mtmtionalist touch, or a parallel to 
mtuitionahsm, and has called forth a gibe from that very 
confident ratiocmator, J E MacTaggart , Lotze’s immediate 
convictions are matter of interest to a biographer but to no 
one else The Design argument elicits from Lotze the criticism 
that some things look purposeful, but others decidedly purpose- 
less The only solid nucleus he finds in it is the fact that there 
is a great deal of beauty m this world Obviously this wntcr 
IS harder to focus than Kant or Hegel He is not all of one 
piece He holds — on grounds of met and science — to the 
mechanical orderliness of nature, but claims that the Weltan- 
schauung thus suggested may be reinterpreted m view of those 
undymg human aspirations which MacTaggart dismisses to 
instant execution (unless they can dress themselves in syllo^sm) 
Thus, for Lotze, free will is possible , the consequences of action 
proceed regularly a parte po^L and there is no such chaos as 
the critics of Libertarianism have pretended it would mvolve 
Similarly, miracles — absolute new begmnings — are possible on 
God’s iide, if they are not mere anomalies but acts promotive 
of the g'enera] meanmg 01 tendency of things, and of the divine 
plan of the universe ^ But this appeal to values ” is only 
half of Lotze’s constructive work For the other half he falls 
back on ratiocination All existences must be mdividuals, 
with an mner life (cf Leibnitz) Since they interact, the\ 
must be elements in the life of one Supreme being (cf Spmoza 
the Spinozistic affinities of Leibnitz are not so marked as 
Lotze's) God can be personal and doubtless is (though he has 
no Non-egd to define himself agamst)through contrast of passmg 
conscious states with the abiding Ego It is reasonable to hold 
thdi the supreme personality is the only fully personal being, 
while ours is a broken and imperfect personality, hindered by 
the Non-ego which in other w^ys helps it Lotze resolves space 
into ideal space ” ; and finally, in th^ philosophy of rehgibn, 
or in view of the thought of God (m his Metaphysics), he denies 
the objective existence of time God sees all history neitfier as 
future nor is present but as actual 

Resides the stream of tendency which flowed from Kant m 
the direction of idealism, two other streams emerged from him, 
Putiher always blending There was a new 

dmtop- scepticism — at the very least a doctrine of limitation 
aeatM m human knowledge , but m its extremer forms an 
absolute agnosticism And there was the positive 
ethical element m Kant’s theism 
Ancient sceptiasm Was frankly opposed to religious belief 
Later, the emergence of !a great body of doctrine attribute^ Ifo 

Stated and criticized by Kant ' 

* Lotze 18 not to be understood as guaranteeing the actuality 
of Bible miracles Such things art phuosophicaUy possible^that 

IS aU I ^ 


diVitie tevelation and of a great institution like the Christian 
church suggested the possibility of enlisting scepticism m the 
service of dogmatic faith In a sense (see Apologetics) this was 
done iA the middle ages, and possibly repeated by Pascal after 
the Reformation We now find Kant’s mtellectual scepticism 
borrdwed by W Hamilton and H L Mansel,* both of them, 
a^ ’J S Mill complained,^ “ bnnging back under the name of 
behif what they banished as knowledge ” The theory found a 
mdlo^ioUs echo in Tennyson’s In Mentonam, a great hymn 
d( God^ Freedom and Immortality on a basis of speculative 
agnosticism “ We have but faith we cannot know, For know- 
ledge IS of things we see , ” but the moral element which Mansel 
despi^^d IS dominant in Tennyson “ The heart Stood up and 
answered, I have felt ** If there is a readmg of the new theories 
of evolution m nature which revives rather than darkens hope 
in immortality and faith in God, Tennyson gave an early sketch 
of that tentative modern theism 

R Browning has been charged by H Tones with partial 
agnosticism But at least we may say that agnosticism is 
much less clear m Browning than in Tennyson Browning 
reasons as far as he can , if reasoning fails him, he gives a leap 
of faith Jones, almost as merciless as Maclaggart, calls this 
procedure by the hard names of agnosticism and dualism 
Another who “got the seed” and "‘grew the flower” VNas 
Herbert Spencer He quotes pages from Mansel’s Bampton 
Lectures in favour of his own type of agnosticism, which is to 
make peace between religion and science by permanently 
silencmg the former Religion may “feel,” like Tenn\son^s 
“ man ih wrath,” and may expatiate m an undefined awe ; 
science alone is to possess the “knowable” This yields a 
characteristic type of pantheism, m the theory of the Unknow- 
able which— rather paradoxically — is offered us Alongside of 
this there are other elements in Spencer’s composite system of 
“ Naturalism and Agnosticism ” (J Ward’s expression, see his 
Gifford Lecture) The element of naturalism stands for science 
with a leaning towards materialism (“ explanation m terms of 
matter and motion ”) The clement of agnosticism tends 
rather towards pantheism, just as Indian pantheism long ago 
tended towards agnosticism John Fiske, however, an able 
interpreter of Spencer, reached what he called “ Cosmic Theism ’* 
H*rejected all that is anthropomorphic in theism, but gave a 
positive not negative interpretation to Spencer’s scientific 
generalizations, and broke away from pantheism — perhaps also 
from naturalism— when, like Tennyson, he pleaded for human 
imvioftaliiy as the climax of evolutionary progress 

[The name agnosticism {qv) is T H Huxley’s. Modem 
doubt does not say there is no God , it says, Wc don’t know 
Popular scepticism— perhaps even Charles Darwin’s , Huxley 
himself was a student of Hume — understands by agnosticism 
that science is certain while philosophy and theology are 
paseless Leslie Stephen gave this popular agnosticism its 
finest literary expression Spencer goes much further in rejec- 
tion of human knowledge “ The man of science more than any 
other truly knows that m its ultimate essence nothing can be 
known ”] 

An interesting manifesto of agnosticism, with a religious 
conclusion, is A J Balfour’s Foundations of Belief, welcomed 
in Germany by Julius Kaftan (see below) In “ Some Conse- 
quences of (naturalistic) Belief,” Balfour argues that the results 
of’ “ riaturahsm ” are unbearable In "°Some Reasons for 
Betief,” the author institutes a rapid destructive criticism of all 
pds^e philosophies In “ Some Causes of Belief,” he tries, 
standing outside the psychological process, to show how beliefs 
grow up under every kind of influence except that of genuine 
evidence. His constructive theory comes at the end, and seems 
to argue thus Since (i) there is no discoverable reason why we 

• Mansers theism (or natural theology) and the revelation he 
believes m, seem both of them pure matters of assertion on his 
part without evidence, or even m the teeth of the evidence as he 
conceives it ' 

* EnOmindtion of Sir Wm Hamilton* s Philosophy, chap v 

® First Principles, p 67 



75-7 


should reach truth, beauty or goodness, but (2) we tbpefw 
(3) there must be a God outside the process, ovemiluig 
counteractmg the natural tendencies of the human mpul., 
seems as if one foot rested on dogmatism and one on scept|qsn;if 
The fact — assumed without any attempt at }|Jstification by 
argument— that, m spite of the multitude of lo^caf re^ons tox 
scepticism, we do know truth and beauty, makes i^four a 
theist* And the God he postulates 1$ brought m ex 
like the God of the old Design argument m its roughest popular 
form There must be a God, who could compel irrational 
matter to serve rational ends — so ran the old argument , There 
must be a God who can miraculously endow the Irrational 
mmd of man with truth — so runs the new. 

Emphasis on moral motives is plain m Kant’s theism as m 
Butler’s If this tendency is to take effect, a certanx part pf 
Kant’s rational scepticism must be accepted There is no 
chance for the moral consciousness to claim a decisive vote if a 
metaphysical system like Hegel’s demonstrates all realities m 
every region, and if its janissaries crush out every movement 
of rebellion agamst the tyranny of abstract thought Is it 
really impossible to claim for man something between om- 
niscience and universal nescience ? May we not cherish what 
A C Fraser calls “ reasonable faith ” ? Granted that, ideally, 
scientific knowledge ought to be able to demonstrate ^ truth, 
is It safe, or humane, for a being who is imperfectly stained m 
the process of knowledge to fling away with scorn those un- 
analysed promptings and misgivings “ Which, be they what 
they may. Are yet the fountain light of all our day, Arc yet a 
master light of all our seeing . truths which wake To perish 
never ” ? Those who assert the superior worth and importance 
of moral judgments speak of “ values ” (A Ritschl, after 
J F Herbart and H Lotze) As worked out by Ritschl, this 
IS specially a basis for Christian belief With what is spea*» 
fically Christian we have nothing to do m the present article 
but it is worth noticing that the appeal to “ values,” aesthetic 
and still more moral, forms a substitute for that natural 
theology which Ritschl despised and professed to reject Ihere 
are not a few difficulties m his programme. When Otjbo Ritschl ^ 
interprets values hedonistically — recoiling from Hegel’s idealism 
the whole way to empiricism — he brings again to our minds the 
doubt whether hedonist ethics can serve as a foundation for any 
religious belief Julius Kaftan — Balfour’s German editor, and 
a highly influential theologian, occupymg a position of modified 
Ritschhanism — is also a very thoroughgoing empiricist On the 
other hand, W Herrmann’s appeal to Kant’s moral teaching 
IS m close analogy to the more thoughtful forms of mtuitionalist 
ethics But is the basis for religious belief to be constructed 
purely within the region of values ” ? Can you contrast 
** judgments of value ” with ** judgments of fact ” ? Or, if, 
as the Ritschlians mamtam, it is a slander mvented by their 
enemy, C E Luthardt, to say that they draw this contrast, do 
you achieve much by calling the principles of moral and re- 
ligious belief, with A Ritschl, ** independent judgments of 
value ” ? Independent of what ? Surely not of fact ? It is 
explamed that they are m contrast with “ accessory value- 
judgments ” Perhaps the meaning is that they are of inde- 
petident importance But does that carry us far ? It all seems 
a very hurried and imperfectly studied philosophical analysis 
One might prefer as a theist to hold (i) that we need a philo- 
sophical doctrine of the nature of reality — the “ Absolute ” , 
given m popular form in the Cosmological ai^gvim<mt> 
we take the risk of attaching a higher degree of significance and 
authority to the revelations of the moral consciousness, which, 
although moulded or educed by society, do not tennmate m 
the authority of society, but point beyond it to God » ^ this 
position has its popular form m the moral argument, possibly 
(3) that necessities of thought shut us up to belief m omnipo- 
tence or infinity , (4) that divine help is the supreme revela- 
tion But such lines of thought might carry us outride <, the 
limits of traditional theism ’ 

' Son of A Ritschl. The younger theologian has aceeptsd 
determinism 


li we try to bring the contents, of theism under K^int’s three 
traditional arguments, then moral and aesthetic considerations 
—the ^‘ values ’’—fall under the Design argument or thfe study 
of teleology , albeit there is i. grea^ gap between Paley’a Super- 
natural watchmaker and any moral argum^t or appeal to the 
beautiful. It might be argued that beauty b^rs witness 
agamst matemlism, and moral values agamst pantheism; 
although such an anomalous type as ethtcai pantheism has its 
representatives—’] G* Fichte, Matthew Arnold, H 

Hoffdmg Kant’s rebance on the moral argument alone goes 
with his scepticism Giving that argument the highest pace 
seems to mVolve, as already said, a dash of the same scraticisfil 
— The arguments, as already noted, may be differenUy emr 
lined (i) Usually they are alternatives or else cumulative. 
(2^ Flint spaces out the proof (and the attributes) among them 
\ 3 ) Hegel regards them as phases 

V. Wiat are the alternative conclusions to theism ? The 
extremest form of antagonism is pure scepticism or pure agnos- 
ticism, the assertioh that nothing can be known Aiuma* 
Empiricism may lead to this conclusion , or it may tim m 
lead to materialism. True materialism includes 
withm Itself dogmatic atheism, and is probably the only coherent 
or reasoned type of atheistic opinion * Materialism further 
brings with it an extreme or ” hard ” determinism , and, 
denym^ the soul’s separate existence in any sense, it naturally 
denies immortality Once again, empiricism may lead to some 
qualified and restricted form of agnosticism, religious or anti- 
religious If polytheism is to be seriously defended at all, the 
basis must be empincist* Intuitionalism m its turn may 
harden out of natural ” dualism into moral dualism , eithtr 
a literally Manichaean scheme — a good God impeded by an 
evil personality or principle (Bayle)— or belief m a good God 
of limited powers (Mill) And idealism in some cases may 
mterpret itself in favour of pantheism rather than of theism. 
Pantheism does not favour free Will or immortality, arid may 
move indefinitely near to materialism Out of pantheism agam 
pessimism develops If the principle of the universe is im- 
personal or unconscious, personal consciousness in finite spints 
comes to wear the appearance of a blunder Conversely, if 
God cares for men, despair is impossible For another syste- 
matic grouping, see A C Fraser’s Gtffofd Lectures* Wolff’s list 
IS of some historical importance — atheism, deism (a God with- 
out care for men) and naturalism (denial of supernatural revela- 
tion) , anthropomorphism (assignmg a human body to God) , 
matenahsm, and idealism (non-existence of matter) , paganism 
(polytheism) , Manichaeism, Spmozism, Epicureanism R 
Flint has dealt with the following antitheistic theories atheism, 
matenalism, positivism, secularism, pessimism, pantheism and 
(in a separate volume) agnosticism It is hard to be certam 
that any systematic Rouping will anticipate all the sugges- 
tions that may occur to a restlessly and recklessly inquiring agei 

Literature — Two sets of wnters have been considered r—first, 
the greater philosophers, who have incidentally furthered theosm 
(Socrates, Plato, Anstotle, the Stoics, Descartes, Locke, Kant, 
Hegel, Mill Lotee), or opposed it (Epicurus, Spinoza Hume. Kant 
Hegel, Mill, Spencer) , and, secondly, the dehoerate champions of 
theism— Cicero (especially in the De Natura Deorum) Philo, Raymond 
of Sabunde (in a sense), Wolff, Butler (m a sense), Pidey, and a 
host of English and German 18th-century authors, who chiefly 
iiandle the Design argument , then recent wnters like R Flmx, 
Theism, Antitheistic Theories, Agnosticism — all with valuable notes 
and references, and J Martineau — especially in A Study of Relimon 
The theistic wnters are Usually inuiitionalists , but it has Dcen 
urged above that a fruitful study of theism must in each case 
inquire what is the wnter’s philosophies^ basis The Bn^ewater 
tr^atis^ bav^ little more than historical interest to-day A certain 
wstoncat interest also attaches to the Burnett pnze essays on 
ttiMsiti- xit prize, W L Bruce and J B Sumner ^ter^ 

wards atthbishop , 1S55. ist R, A. Thompson, and J Tnlkx^^ 
Among many lectureships the, Gifford Lectures are suppc»ed 
bo , stnctly appropnatod to Katur^l Theology , yet subjects aqd 

• Dr MacTagfeart's beliefs once mofe present themselves as fiih 
unexpected modem type {Studies in Hegelian Coemolo^, chap. 

a Yet cl once — f^tAcnol sninta with 

iiodiwme fie^ 
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trtfiitmentTary ittttftert^ely A’ C FMe/r^s EdinlMt^h lettiki^giPhtl 
Tksism) are centi^ in topic and cdE distinct^ vaiuei J Caird (Glas« 

r w Idet^s of CMftsiu^n^t^, , his eaxher Introduce 

the Phil qf Reh&)^^nd more unfeservodly Ed Caird (St Andrews 
Tf^e Evpluiton of Kehgton Giasgow The Evolution of Thcolo^ in 
the Greek Philosopktes) repfe^iir Speculative treatmeint on a baSw 
of Hegelianisrn H M Gwatlon (Edinburgh The< Knowledge of 
God) pours out his historical knoy^le^e, and W» James (Edinbv,irgh 
Varieties of Reltg Exp ) reveals his many-sided intellectual interests 
aHd ready sympathies W Wallace (Lectutei and Essays, indot 
porating Glasgow lectures) nves some usefnl historical references 
James Ward's masterly cnucism of Herbcaft Spencer (Naturahsm 
and AgnosUntsm) has been mentioned above. Tbe student will 
rarely Ipse by reading Gifford Lectures , but it will not always 
be upod theism that he finds himself better informed In France, 
Paul Janet {Final Causes Eng trans ) and Ch Sectetan (PAt/o- 
sophis de la LtberiS) may be named m Germany H Ulnci while 
El Eucken represents to a later generation the spint and tendency 
of Lotze and Ulrici, in original and powerful, if rather elusive 
fashion H Hoffding's Phtl of Reltgtdn (translated) is one of the 
most ox^gtnal books under that title bnt it cannot be called' theistic 
F* Of S Schiller, hke W James, opens up new suggestions m 
philpspphy » the bearing of these upon theistic (or other) beliefs is 
nail'd to define In history compare B Punjer’s Hist of the Ehi^ 
of Refig (Eng trans , it includes a good aeal of the history of 
^neral philosophy) , A Caldecott’s Tne Philosophy of Religion in 
England and America, and A Caldecott and H R Mackintosh's 
Selections from the Literature of Theism (useful texts with useful 
notes nothing from Hegel) (R Ma ) 

THEISS (Hungarian, Ttsfsa, Lat, Ttsta or Tt$sus),eL la4:ge 
affluent of the Danube^ next to which it is the greatest river of 
Hungary It rises in the north-eastern part of the Carpathian 
mountains, in the county of Mdramaros, at a height of above 
6300 ft., and IS formed by the confluence of two branches, the 
Black Theiss (Fekete Tisza), and the White Thevss (Feher 
Tisza), which unite at about 20 m E. of Maramaros-Sziget 
The Thass then follows a north-westerly direction until it leaves 
Its mountainous valley, then runs west, and after a great curve 
to the north, takes a south-westerly direction and enters the 
great Hungarian plain (Alfold) From Szolnok it runs south 
m am admost parallel course with thaU: of the Danube, from 
which It IS separated by a distance of abopt 6q m , and flows 
into the Danube near the village of Titel, 20 m E of Ujvidek. 
Its length from source to mouth is, as the crow flies, only about 
340 m , but Its windings make its course about 870 m. long 
The Theiss is clear and swift m its course through the moun- 
tains, but in the plain it becomes slow, somewhat muddy and 
very tortuous Its basin covers an area of 56,600 sq. m , and 
comprises the whole eastern part of Hungary, and the greater 
part of Transylvania, and collects all the rivers descending 
from the Carpathians westward 
The Theiss is navigable for rafts almost everywhere, but for 
steamers only from Szolnok downwards a distance of about 200 m , 
where the breadt)i of the river is 450 to 750 ft The depth of the 
Theiss at low water mark is 7 ft at Tokaj, 20 ft at Szeged and 
ri ft at Titel, near its mouth, while the difference between the 
low- water mark and the high-water mark is as high as 25 to 15 ft 
During its course through the great Hungarian plain the Theiss 
flows between flat, low-lymg bante which are the cause of periodical 
and sometimes disastrous inundations and of extensive marshes 
Therefore extensive works have been undertaken for the regula- 
tion and canalization of the nver, which is now strongly dammed 
in many parts By these works large tracts of marshes have been 
transformed into productive ground Its diief tributaries are the 
Szamos Kdrds Maros Latoreza and the Said In its lower course 
it IS joined to the Danube by the Franz Josef canal, while it is 
also united with remesvdr by the Bega can^ 

THEMIS, m breek mythology, the personification pf justice 
In Homer is used both as a common and as a proper 
noun As a common noun (plural 6</ju(rT«s, ^t/rtres, SifuSes) it is 
the body of rules and precedents estabhshed at the beginning 
of the world, as a guarantee of its order and hamxony (see 
Greek. Law) , personified, Themis is t^e servant or companion 
of Zeus, her chief function being to summon the assemblies of 
bbth gods and;men (O^yssty, 11 68) In the Hesiodic theo^ony, 
she IS the^dau|ftter of (TfAnus and Gaea, and according to Pindkr 
the wife by whose .side she sits, assisting hup with her 

advice^ which U even betterthan that of any of the gods*^ She 
the btother of the Home and’of thb Moirae (Fates), an indica- 
tion of her influence in the physical and moral world 


the reptesehtative of divme justice in all its relations to men, 
and takfe^ special cognizance of the rights of hospitality Her 
opposite is Hybns insolent encroachmait upon the 

n^hti^'of others, on whose track she follows to punish, hke 
Nemesis In this aspect both Themis and Nemesis are called 
l)(ya[a track) In the lexicon of Festus, Themis is 

desCif'ibcd as the goddess who prescribes that which is right m 
accordance with divine law (fas) and is herself identical with 
this divine law She is also a prophetic divinity, and there 
was a tradition that the oracle at Delphi had first been in the 
hands of Gaea, who transferred it to Themis (sometimes identi- 
fied with her) by whom it was handed over to Apollo (Aeschylus, 
EumentdeSy 2 , Euripides, Jphtg tn T 1181) Orphic poetry 
makes her a daughter 6f Helios, whose eye is all-seeing (iravSepKrjs) 
and penetrates all mysteries She was especially honoured at 
Athens, Delphi, Thebes, Aegma and Troezene, where there was 
an altar dedicated to a triad of Themides (on the analogy of 
the triads of Horae, Chantes, Moirae) In art she was repre- 
sented as of dignified and commanding presence, with the 
cornu copiae (symbolizing the blessings resulting from order) 
and a pair of scalCs 

Sefe article “ Justitia by J A Hild in Daremberg and Saglio’s 
Diet des AntiquitSs , H Ahrens, Die Gottin Themis (1862), 
R Hirzel, Themis, Dike, und Verwandtes (1907) 

THBMISTIUS (317-^387), named (“eloquent'^), 

statesman, rhetorician and philosopher, was born m Paphla- 
gonia and taught at Constantinople, where, apart from a short 
sojourn in Rome, he resided during the rest of his life Though 
a pagan, he was admitted to the senate by Constantius m 355 
He became prefect of Constantinople in 384 on the nomination 
of Theodosius His paraphrases of Ai istotle^ Posterior Analytics, 
Physics and De Antma are valuable , but the orations in which 
he panegyrizes successive emperors, comparing them to Plato’s 
“ tru6 philosopher,’^ and even to the “ idea ” itself, are servile 
and unworthy Against this, however, should be set the de- 
scription given by Boetius, “ disertisnmus senptor ac luetdus, 
et omnia ad Jaciliiatem intelhgentiae revocansf* and that of 
Gregory Nazianzen — with whom Themistius corresponded — 
paorihea \ 6 ym Themistius’s paraphrases of the De Coelo and 
oLbook A of the Metaphysics have reached us only through 
Emrew versions In philosophy Themistius was an eclectic 
He held that Plato and Aristotle were in substantial agreement, 
that God has made men free to adopt the mode of worship they 
prefer, and that Chnstianity and Hellenism were merely two 
forms of the one universal religion 

The first edition of Ihemistius’s works (Venice is 34) included 
the paraphrases and eight of the orations Nineteen orations were 
known to Petavius, whose editions appeared in 1613 and 1618 
Hardoum (Pans, 1684) gives thirty-three Another oration was 
discovered by Angelo Mai and published at Milan in 181^) The 
most recent editions are W Dindorfs of the orations (Leipzig, 
1832), and* L Spengel’s of the paraphrases (Leipzig, 1866) The 
Latin translations of the Hebrew versions of the paraphrases of 
the Ji^e Coelo and book A of the Metaphysics were publibhcd at 
Veujee an 1574 and 1558 respectively A new edition of the latter 
by S Landauer appeared m 1903 See Fabncius Bihhotheia 
Graeca, vi 790 seq , E Zeller, History of Greek Phil , E Baret, 
De Themist sophista (Pans 1853), Jourdam's Recherehes critiques 
sur Vdge et Vortgine des traductions latincs d'Anstok (Pans, 1819), 
see Neoplatonism For Themistius’s Commentanes on Aristotle, 
see pommkntana tn Anstotelem Graeca (Berlin), and also Themistii 
paraphrases Anstotehs librorum quae super sunt, cd L Spengel 
(1866, Teubner senes mentioned above) 

THEMISTOCLES (c 514-449 Bc), Athenian soldier and 
statesrrian, m some respects probably the ablest and most far- 
sighted whom Greece produced in the first half of the 5th century 
He the son of Neocles, an Atheniaui ot no distmction and 
moderate means, his mother being a Carian or a Thracian 
Hence according to the Periclean law if d/x(f>oiv qsttolv he 
Would' not have been a free Athenian' at all (see Pericles) 
Thucydides properly brings out the fact that, though he lacked 
t^kt eddcatidfl which was the peculiar glory of the Periclean 
age, he displayed a marvellous power of analysing a complex 
flutwation together with a genius for rapid action Plutarch 
similarly enlarges on his consummg ambition for power both 
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personal and^tional, and the tinscriipnlous a^ity with which 
he puFsaed'his hnds In all these (>oints he is the antithesis 
of hia great rival Aristides t> ) Of his eariy years little is 
knowii He may have been strategus of his tnbe at MaraAon 
(Pluti Ansi 5) and we are told that he deeply envied the glory 
which Miltiades earned At all eVefits the death of Miltiades 
left the stage to Aristides and Themistocles It is sufficiently 
clear that their rivalry, terminated m 483-82 by the ostracism 
of Aristides, turned largely on the fact that Themistocles was 
the advocate of a policy of naval expansion This policy was 
Unquestionably of the highest importance to Athens and mdeed 
to Greece Athens was faced by the equal if not superior 
power of Aegma, while the danger of a renewed Persian invasion 
loomed large on the horizon Themistocles therefore persuaded 
his countrymen to put m hand the building of 200 triremes, and 
— ^what’ was of even greater importance — to fortify the three 
natural harbours of Peiraeus (see E Gardner, Anaent Athens, 
562 f ) m place of the open roadstead of Phalerum For the 
building of the ships Themistocles persuaded the Athenians to 
allocate 100 talents obtained from the new silver mines at 
Laurium {Ath Pol 22) which were about to be distributed to 
the citizens (10 drachmae each) One hundred of the proposed 
200 were built 

Accordmg to the Ath Pol it would seem that Themistocles 
was archon m 483-82 at the time when this naval programme 
began Dibnysius of Halicarnassus places his archonship m 
493-92, m favour of which are several considerations In 487 
the ofl^e lost much of its importance owing to the substitu- 
tion of the lot for election the chance that the lot would at the 
particular crisis of 483 fall on Themistocles was obviously 
remote ♦ and the Ath Pol is generally wrong about Themis- 
tocles In any case the year prior to the invasion of Xerxes 
found Themistocles the chief man in Athens if not in Greece 
Though the Greek fleet was nominally under the control of 
the Spartan Eurybiades, it was Themistocles who caused the 
Greeks to fight the indecisive battle of Artemisium, and still 
more it was he who, by his threat that he would lead the Athenian 
army to found a new home in the West, and by his treacherous 
message to Xerxes, precipitated the engagement at Salamis 
(qv) The retirement of the Persians left the Athenians free 
to rest we their ruined city (see Athens) Sparta, nominally 
on the ground that it was dangerous to Greece that there should 
be any citadel north of the Isthmus which an mvader might 
hold, urged that this should not be done, but Themistocles by 
means of diplomat c delays and subterfuges enabled the work to 
be carried sufficiently near to completion to make the walls 
defensible He also carried out his original plan of makmg 
Peiraeus a real harbour and fortress for Athens Athens thus 
became the finest trade centre in Greece, and this fact, coupled 
With Themistocles* remission of the alien’s tax (jAeToUiov), 
mduced many foreign business men to settle in Athens 

After the crisis of the Persian invasion Themistocles and 
Aristides appear to have composed their differences But 
Themistocles soon began to lose the confidence of the people, 
partly owing to his boastfulness (it is said that he built near 
his own house a sanctuary to Artemis Anstoboule “ of good 
counsel ^*) and partly to his alleged readiness to take bnbes 
Diodorus (xi 54) and Plutarch {Themtst 23) both refer to some 
accusation levelled against him,^ and some time between 476 
and 471 he was ostracized He retired to Argos, but the 
Spartans further accused him of treasonable mtngues with 
Persia, and he fled to Corcyra, thence to Admetus, king of the 
Molossians, and finally to Asia Minor He was proclaimed a 
traitor at Athens and his property was confiscated, though his 
friends saved him some portion of it He was well received by 
the Per^ans and was allowed to settle in Magnesia On the 
Maeander The revenues (50 talents) of this town were assigned 
to him for bread, those of Myus for condiments, those of 
Lampsacus for wme He died at Magnesia at the age of sixty- 
fiVe^ aikd a splendid memorial was raised by the people of the 

"there is. hbweVet, much difficulty regarding tiKis accusation 
It may be simply a misunderstanding Of his ostracism 
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town, thon^ it is said that bis bones Were secretly transferred 
to Attica He was worshipped by the Magnesians Us a god, 
as we find from a com on which he is shown with a patera m his 
hand and a slam bull at his feet (hence perhaps the legend that 
he died from drinking bulPs blood. cf/Arlstoph Eq, 83, 
Diod xi 58, Plut Them 31) 

Though his end was discreditable, though hiA-^tdat wdalth 
can hardly have beeh obtained by loyal public feemcfe, there is 
no doubt that his services to Athens and to Greece were great 
He created the Athenian fleet and with it the possibility of the 
Delian League (^o) which became the Athenian empire, and 
there are many indications {ejg his well-attested plan of ex- 
pansion m the west) that the later impenalist ideal ongmated 
m his fertile brain 

There are monographs by Bauer (Merseburg, 188 1) and WecklCin 
(Munich, 1882) , but the best discussions of his career will be 
found in the chief Greek histones, e g Busolt , on the difficult 
chronology of his later years see Grote, History of Greece (and the 
one-vol ed by Mitchell and Caspan, 1907, p 283, note i, with the 
authonties there quoted) j on the Magnesian com, Rhousopoulos, 
m Aiken Mxtteil (1896), p 22 On the walls, see Ed Meyer m 
Hermes, tA (1905). pp 561-569, (J M M ) 

THl^NARD, LOUIS JACQUES (1777-1857), French chemist, 
was bom on the 4th of May 1777 at Louptidre, near Nogent- 
sur-Seine, Aube His father, a poor peasant, managed to have 
him educated at the academy of Sens, and sent him at the age 
of sixteen to study pharmacy m Pans There he attended the 
lectures of A F Fourcroy and L N Vauquelin, and succeeded 
in gaming admission, in a humble capacity, to the latter*s 
laboratory But his progress was so rapid that m two or three 
years he was able to take his master’s place at the lecture-table, 
and Fourcroy and Vauquelin were so satisfied with his per- 
formance that they procured for him a school appointment m 
1797 as teacher of chemistry, and in 1798 one as repiUteur at 
the 6 .coh Poly technique In 1804 Vauquelin resigned his pro- 
fessorship at the College de France and successfully used his 
influence to obtain the appointment for Th6nard, who six yearn 
later, after Fourcroy’s death, was further elected to the chairs 
of chemistry at the ^cole Polytechmque and the Faculty des 
Sciences He also succeeded Fourcroy as member of the 
Academy In 1 82 5 he received the title of baron from Charles X , 
and in 1832 Louis Phibppe made him a peer of France From 
1827 to 1830 he represented the department of Yonne m the 
chamber of deputies, and as vice-president of the consetl superteur 
de Vinstruchon pubhque, he exercised a great mfluence on 
scientific education m France He died m Pans on the 21st of 
June 1857 A statue was erected to his memor)^ at Sens in 
1861, and in 1865 the name of his native village was changed to 
Loupti^re-Thenard 

Above aU things Th6nard was a teacher , as he himSfelf said, 
the professor, the assistants, the laboratory—everythmg must 
be sacrificed to the students Like most great teachers he 
published a text-book, and his TratU de Chttnte dUmentatre, 
thdonque et pratique (4 vols , Pans, 1813-16), which served as k 
standard for a quarter of a century, perhaps did evert more 
for the advance of chemistry than his numerous original dis- 
coveries Soon after his appomtment as repHiteur at the icole 
Polytechmque he began a hfelong friendship with J L Gay- 
lussac, and the two earned out many researches together 
Careful analysis led him to dispute some of C L Berthollet’s 
theoretical news regarding the composition of the metallic 
oxides, and he also Showed BerthoIleCs zoomc acid ” to be 
impure acetic acid (1802) , but Berthollet {q v ), so far from 
resentmg these corrections from a younger mkn, invited him to 
become a member of the Soadtd d^Atcuetl His first ongmal 
paper (1799) was on the compounds of arsenic and antimotly 
with oxygen artd sulphur, and trf' his other separate investiga- 
tions one of the most impofftant was that on the c^^ufid 
ethers, begun m 1867 ' Hfe' tesearches on sebacic arid (tSbS) 
and on bile (1807), and KiS discovery of peroxide of hydrogto 
(1818) also deserve mention The Substance known ^ 
“ Th^nard’s blue ” he prepared m 1799 in r^ponse to a pei^^ 
tory dertiand by J. A Chaptal for a cheap colouring matted, as 
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t blight as ultranvanoe and capable of standing the heat of the 
porcelain furnace 

Moat of Xhenard's memoirs, a list of which may be found in the 
Roy$i Society’s CakUogus of ^ctenttfic Papers, were published m 
the inpales ds Chtmte et dc Physique, the MStnotres iAreueH, the 
CompUs Rendus and the Mdmotres of the Academy of Sciences 

, THEOBALD (d ii6i), archbishop of Canterbury, was of 
Norman parentage, but the date of his birth is unknown Early 
in life be entered the great abbey of Bee, of which he became 
prior m iia; and abbot ten years later In 1138 he was selected 
by Stephen, kmg of England, to fill the vacant see of Canter- 
bury, ApparenUy he owed this advancement to his character 
for meekness, and as archbishop he behaved with a moderation 
which IS in striking contrast to the conduct of his rival, Henry 
of Blois, bishop of Winchester During the struggle between 
Stephen and Matilda it was Bishop Henry who fought for the 
privileges of the Church , Theobald, while showmg a preference 
for Stephen’s title, made it his rule to support the de facto 
sovereign But as Stephen’s cause gained ground the archbishop 
^owed greater mdependence He refus^ to consecrate the 
king’s nephew to the see of York, and m 1148 attended the 
papal council of Reims in defiance of a royal prohibition This 
quarrel was ended by the intercession of the queen, Matilda of 
Boulogne, but another, of a more serious character, was pro- 
yoked by Theobald’s refusal to crown Count Eustace, the eldest 
son of Stephen, the archbishop pleading the pope’s orders as 
the excuse for this contumacy He was banished from the 
kmgdom, but Pope Eugenius terrified Stephen into a reversal 
of the sentence In 1153 Theobald succeeded in recondlmg 
Stephen with Henry of Anjou, and in securing for the latter the 
succession to the throne On the accession of Henry in ii54> 
Theobald naturally became his trusted counsellor, but ill- 
health prevented the archbishop from using his influence to its 
full extent He placed the interests of the Church m the hands 
of Thomas Becket, his archdeacon, whom he induced Henry to 
employ as chancdlor Theobald died on the i8th of Apnl 
Ii6i He IS said to have reconunended Becket as his successor 

In history Theobald lives chiefly as the patron of three 
eminent men . Becket, who began life as a clerk in his house- 
hold ; Master Vacanus, the Italian jurist, who was the first to 
teach Roman law m England , and John of Salisbury, the 
most learned scholar of the age Theobald’s household was a 
university m little , and in it were trained not a few of the 
leading prelates of the next generation. 

See the Vita Theohaldt pnnted m J A Giles, Lanfranct Opera, 
vol u (Oxford, 1844) , W Hook, Lives of the Archbishops of Canter- 
bury, 11 c VI (London, 1862) , and K Norgate, Lngland under the 
Angevin Kings, vol 1 (London, 1887) (H W C D ) 

THEOBALD, LEWIS (1688-1744), English man of letters, 
playwnght and Shakespeanan commentator, the son of an 
attorney, was bom at Sittingboume, Kent, and was baptized 
on the 2nd of Apnl 1688 He was educated under a clergyman 
named Ellis at Isleworth, and became a good classical scholar 
He followed his father’s profession, but soon abandoned it for 
literature In 1713 he translated the Phaedo of Plato, and 
entered into a concract with Bernard Lmtot the publisher to 
translate the tragedies of Aeschylus He seems to have made 
other promises not carried out, but m 1714 and 1715 appeared 
versions of the Elecira, the Ajax, and the Oedipus Rex of 
3 (^ocles, and the Plutus and the Clouds of Aristophanes. He 
became a regular hack-wnter, contnbutmg to MtsCs Journal, 
and produemg plays and poems of very small ment. The 
publication of his play The Perfidious Brother (acted ^715 , 
iprmted 1716) involved Theobald in considerable difficulty He 
apparently received a rough draft of the play from Henry 
Meystayer, a London watchmaker, with a oommission to arrange 
It to the stage. Theobald brought it out as his own work 
In the next year Meystayer produced a version, and charged 
Theobald with plagiarism, but there 1$ no means of asceiftaipmg 
the rights of the ease His poverty compelled bun to 
produce rfqiidly. He translated the first book pf the Odyssey 
tragi-comedies, operas and masques, and helped 


John Rich in the production of pantemunes, then an innova- 
tion at Drury Lane. But m 1736 he produced Shakesfear 
Restored, 4 rr a Speamen of the mmy Errors as well Commuted as 
Ummonded by Mr Popp %n hts UUe edttum of this Poet , designed 
naT only to correct the said Edition, but to restore the true ReadiHg 
of Shakespeare in all the Editions ever published (1726). How- 
ever ill Theobald may have succeeded as a poet and dramatist, 
he showed great discrimination as a textual editor. Some of 
his happiest emendations are to be found m this work, which 
conclusively proved Pope’s mcompetence as a Shakespearian 
editor Two years later a second edition of Pope’s work 
appeared. In it he stated that he had incorporated some of 
Theobald’s readmgs, in all amounting to about twenty-five 
words, and that he added the rest which could at worst but 
spoil half a sheet of paper that chances to be left vacant here ” 
He also insmuated that Theobald had maliciously kept back 
his emendations durmg the progress of the edition All this 
was a gross misstatement of fact He had m reahty mcot* 
porated the majority of Theobald’s best emendations In the 
first edition of the Dunctad (1728) Theobald figured as the hero, 
and he occupied the place of chief victim until replaced by 
Colley Cibber m 1741. In spite of the critics, Theob^’si work 
was appreciated by the public In 1731 he undertook to edit 
Shakespeare for Tonson the publisher The work appeared in 
seven volumes m 1734, and completely superseded Pope’s 
edition From 1729 to the date of its publication Theobald 
had been engaged m correspondence on the subject with War- 
burton, who after his friend’s death published an edition of 
Shakespeare, in the preface of which he asserted that Theobald 
owed his best corrections to him Study of the correspondence 
proves, however, that the indebtedness was on Warburton’s 
side Subsequent editors reaped, in most cases without acknow- 
ledgment or with actual scorn, the fruit of Theobald’s painsr 
tatoig labour, his wide learning and his critical genius But 
Pope’s satire, as Johnson justly remarked, blasted the char- 
acters that It touched. Theobald remained the type of the 
dry-as-dust commentator His ments obtained a tardy /ecog- 
nition on the publication of a detailed study of his critical work 
by Mr Churton Collins m an essay entitled “The Person of 
Shakespeanan Cnticism” (Essays and Studies, 1895) Theo- 
Imld gave proof of the same happy gift m classical scholarship 
m some emendations of Aeschylus, Eustathius, Athenaeus and 
others, contributed to a learned journal started by John Jortin 
m 1731 He w£is a candidate to the laureateship m 1730, but 
Cibber gained the coveted post His last years werehwassed 
by poverty and disease He began a cntical edition of the 
plays of Beaumont and Fletcher, completed by Seward and 
Sympson after his death, which took place on the iSth of 
September 1744 

His correspondence with Matthew Concanen, Styan Thirlby and 
^^lll^am Warburton is to be found in Nichols's Illustrations of 
Literature (11 204-^54), which also gives the fullest acepunt of 
his life 

THEOCRACY (Gr OtoKparCa, the rule of God, from Oeo^, 
god, and -K/oorta, K/oaretv, to rule), a term applied to a form of 
government or to a state ruled by such a form of government, 
m which God or the divine power is looked to as the source 
of all civil power, and the divme commandments regarded as 
the laws of the community The typical example of such a 
state IS that of the Jews till the establishment of the kingship 
under Saul (see Jiws) 

THEOCRITUS, the creator of pastoral poetry, flourished m 
the 3rd century b c Little is known of him beyond what can 
be mferred from his writings We must, however, handle 
these with some caution, since some of the poems (“ Idylls ”) 
commonly attributed to him have little claim to authenticity 
It IS dear that at a very early date two collections were made, 
one of which* included a number of doubtful poems and fonned 
a corpus of bucolic poetry, while the other was confined to those 
works which were considered to be by Theocritus 1 himseli 
The record of these recensions is preserved by two epigrams, 
one of which proceeds from Artemidorus, a grammarian, who 
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lived m the tune of Sulla and is said to have been the first 
editor of these poems He says, “ Bucolic muses, once were 
ye scattered, but now one b^e, one herd is yours” The 
second epigram is anonymous, and runs as follows. — ^“The 
Chian IS another. I, Theocntus, who wrote these songs, am of 
Syracuse, a man of the people, the son of Praxagoras and famed 
Philma I never sought after a strange muse ” The last Ime 
may mean that he wrote nothmg but bucohc poems, or that he 
only wrote in Done The statement that he was a Syracusan 
IS confirmed by allusions m the “ Idylls ” (xi 7, xxvm. 16-18) 
The mformation concerning his parentage bears the stamp of 
genumeness, and disposes of a rival theory based upon a mis- 
interpretation of Idyll vii — ^which made him the son of one 
Simichus A larger collection, possibly more extensive than 
that of Artemidorus, and mcludmg poems of doubtful authen- 
ticity, was known to Suidas, who says ” Theocntus wrote the 
so-called bucolic poems m the Dorian dialect. Some persons 
also attnbute to him the following Daughters of Proetus, Hopes, 
Hymns, Heroines, Dirges, Lyrics, Elegies, Iambics, Epigrams'* 
The first of these may have been known to Virgil, who refers 
to the Proetides in the Eclogues ^ Tlie spunous poem xxi may 
have been one of the Hopes (cf 1 66, iX-TrU r/uy virmv), 
and poem xxvi may have been one of the Heroines (cf 1 3^ 
Yipmvai) elegiacs are found m viii 33-60, and the spunous 
epitaph on Bion may have been one of the Dirges The other 
classes are all represented in the larger collection which has come 
down to us. 

The poems which are generally held to be authentic may be 
classified thus — 

I Bucolics and Mimes — ^The distinction between these is that 
the scenes of the former are laid in the country and those of the 
fatter m a town The most famous of the Bucolics are i vJi.. 
XI and VI. In 1 Thyrsis smgs to a goatherd how Daphnis, the 
mythical herdsman, having defied the power of Aphrodite dies 
rather than yield to a passion with which the goddess had mspired 
him In XI Polyphemus is depicted as m love with the sea-nymph 
Galatea and finding solace in song m vi he is cured of his passion 
and naively relates how he repulses the overtures now made to 
him by Galatea The monster of the Odyssey has been ** written 
up to date ” after the Alexandrian manner and has become a 
gentle simpleton Idyll vii , the Harvest Feast (Qa\ 6 <ruL), is the 
most important of the bucolic poems The scene is laid in the 
isle of Cos The poet speaks in the first person and is styled 
Simichidas * by his friends Other poets are introduced under 
feigned names Thus ancient critics identified Sicelidas of Samos 
(1 40) with Asclepiades the Samian, and Lycidas the goatherd 
of Cydonia may well be the poet Astacides whom CalUmachus 
calls “ the Cretan, the goatherd Theocntus speaks of himself as 
having already gamed fame, and says that his lays have been brought 
by report even unto the throne of Zeus ^ He praises Philetas, the 
veteran poet of Cos, and cnticizes the fledgelings of the Muse, 
who cackle against the Chian bard and find their labour lost ” * 
Other persons mentioned are Nicias, a physician of Miletus, whose 
name occurs m other poems, and Aratus, whom the SchoUast 
identifies with the author of the Phenomena 

The other bucolic poems need not be further discussed Several 
of them consist of a singing-match, conducted according to the 
rules of amoebean poetry, m which the second singer takes the 
subject chosen by the first and contributes a variation in the same 
air It may be noted that the peasants of Theocntus differ greatly 
in refinement Ihose in v are low fellows who indulge in coarse 
abuse This Idyll and iv are laid in the neighbourhood of Croton 
and we may infer that Theocntus was personally acquamted with 
Magna Graccia Suspicion has been cast upon ^ems vui and ix 
on vanous grounds An extreme view holds tlmt in ix we have 
two genuine Theoentean fragments, 11 7-13 and 15-20, descnbing 
the joys of summer and winter respectively which have been 

E rovided with a clumsy preface, 11 i-o, while an early ed tor of a 
ucolic collection has appended an epilogue in which he takes 
leave of the Bucolic Muses * On the other hand, it is clear that 
both poems were in Virgil’s Theocntus and that they passed the 
scrutmy of the editor who formed the short collection of Theo- 
entean Bucohes 


* “ Proetides implerunt falsis mugitibus agros vi 48 

® Two explanations are offered by the Schohast either that the 
poet was “ snub-nosed ” ((rijttis) or that he was the son of Simichus 
The second is obviously a mere guess 

® rd TOW ffot Ziivhi M $p 6 vov Ayaye L 93 It is possible 
that Zeus refers to Ptolemy cf Horace Ep 1 19, 43, lovis auribus 
tsta Servos, where Augustus 

• Some think that there is an allusion to Apollonius Khodius 
» Cf Hiller, ad loc 


The mimes are three m number, viz , u , xiv , xv In n Simaetha, 
deserted by Delphis, tells the story of her love to the moon , m 
xiv Aeschmes narrates his quarrel with his sweetheart, and is 
advised to go to Egypt and enlist m the army of Ptolemy Phila- 
delphus , m xv Gorco and Praxinoe go to the festival of Adonis 
It may be noticed that m the best MSS ii comes immediately 
before xiv , an arrangement which is obviously right, since it places 
the three mimes together. The second place m the MSS is occupied 
by Idyll vu , the “ Harvest Feast ** These three mimes are wonder- 
fully natural and hfeUke There is nothmg in ancient literature so 
vivid and real as the chatter of Gorgo and Praxinoe, and the voces 
popult m xv 

It will be convement to add to the Bucohes and Mimes three 
poems which cannot be brought into any other class, viz xii (Alnit), 
a poem to a beautiful youth . xviii , the marriage-song of Helen 
(’Ert^aXdAuof) , and xxvi , the murder of Pentheus {Afjuat) The 
genumeness of the last h^ been attacked by U von Wilamowitz- 
Mdllendorfi on account of the crudity of the language, which 
sometimes degenerates into doggerel It is, however, hkely that 
Theocntus intentionally used realistic language for the sake pf 
dramatic effect, and the MSS evidence is in lavoiir of the poem 
Eustathius quotes from it as the work of Theocntus 

II Epics — ^Three of these are Hymns, viz , xvi , xvii and xxii 
In xvi the poet praises Hiero II of Syracuse m xvu Ptolemy 
Philadelphus, and m xxii the Dioscuri The other poems are 
xiu , the story of Hylas and the Nymphs and xxiv the youthful 
Heracles It cannot be said that Theocntus exhibits signal ment 
in his Epics In xm he shows some skill m word-painting, m xvi 
there is some dehcate fancy in the descnption of his poems as 
“ Graces ’* (Xd/urcf), and a passage at the end where he foretells 
the joys of peace after the enemy have been dnven out of Sicily, 
has the true bucohc nng The most that can be said of xxii and 
xxiv is that they arc very dramatic Otherwise they differ htUe 
from work done by other poets such as Calhmachus and Apollonius 
Rhodius The flattery heaped upon Ptolemy is somewhat nauseous 
From another point of view, however, these two poems xvi and 
xvu are supremely interesting, since they are the only ones which 
can be dated In xvii Theocntus celebrates the incestuous mamage 
of Ptolemy Philadelphus with his sister Arsmoe This mamage 
IS held to have taken place m 277 b c , and a recently discovered 
inscnption shows that Arsmoe died in 270, in the fifteenth year 
of her brother's reign • This poem, therefore, together with xv , 
which Theocntus wrote to please Ai^moe (ScAo/ xafnlhtuvot rf 
BaoiKlSi) must fall within this penod The enconuum upon 
Hiero II would from internal reasons seem pnor to that upon 
Ptolemy, since m it Theocntus is a hungry poet seeking for a 
patron, while in the other he is well satisfied with the world Now 
Hiero first came to the front m 375 b c when he was made 
“ General ’* {erpamfySs) Theocntus speaks of his achievements 
as still to come,^ and the silence of the poet would show that Hiero's 
mamage to Philistis his victory over the Mamertines at the 
Longanus and his election as “ King ” (^curtXei^t), events which are 
ascribed to 270 b c , had not yet taken place If so xvu and xv 
can only have been wntten within 275 and 270. 

III Lyrics — ^Two of these are certainly by Theocntus, viz , 
xxvin and xxix The first is a very graceful poem presented 
together with a distaff to Theugenis, wife of Nicias, a doctor of 
Muetus, on the occasion of a voyage thither undertaken by the 
poet The theme of xxix. is similar to that of xu A very corrupt 
poem, only found m one very late MS , was discovered by Ziegl^ 
m 1864 As the subject and style very closely resemble that of 
XXIX., it IS assigned to Theocntus by recent editors 

IV The Epigrams do not call for detailed notice They do not 
possess any s];>ecial merit, and their authenticity is often doubtfuL 
It remams to notice the poems which are now generally considered 
to be spunous They are as follows — 

XIX “Love stealing Honey" {KrjpmXirrrii) The poem is 
anonymous in the MSS and the conception of Love is not Theo- 
entean 

XX Herdsman " {hovKo\l^Kos)t xxi. “ Fishermen " fAXietf), xxni 
" Passionate Ixiver " (’BocurrTjf) These three poems are remark- 
able for the corrupt state of their text, which makes it likely 
that they have come from the same source and possibly are by 
the same author. The “ Fishermen ” has been much admired. 
It IS addressed to Diophantus and conveys a moral, that one shouVi 
work and not dream, lUustratcd by the story of an old fisherman 
who dreams that he has caught a fish of gold and narrates his 
vision to his mate As Leonidas of Tarentum wrote epigrams on 
fishermen, and one of them is a dedication of his tackle to Poseidon 
by Diophantus the fisher,® it is likely that the author of this poem 
was an imitator of Leonidas It can hardly be by Leomdas him- 
self, who was a contemporary of Theocntus as it bears marks of 
lateness 

XXV “ Heracles the Lion-slayer " (AeonetpSyot) This is a long 


« The evidence is contained in a new fra^ent of the Meodes 
Stele Cf von Prott in Rhetntsches Museum (1898) p 464 
’ Aro-eitu odrot dt ifieO doiSoD, 1 73 

• 6 ypirePf At6^atfTos dvdicropi O^Karo (Anih Pal vi 4, 7). 
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poem consisting oi two episodes, viz. the interview of Heracles 
with the baihff Of Augeas and his recital to Phyleus, son of Augeas, 
of the story of the i^emean lion The composition is not unworthy 
or Theocntus It is, “however, anonymous in the MSS and comes 
next to another anonymous poem called " Megara the wife of 
Hercules *’ It is probable frOm some metncal and linguistic pecu- 
hanties that xxv and the “ Megara ” are both by the same author 

xxvii " The wooing of Daphnis " {*Oapicrvs) is also anonymous 
It contains imitations of Theocritus, but the tone and the language 
betray a later writer 

We have no sure facts as to the life of Theocritus beyond 
those supplied by Idylls xvi and xvii It is quite uncertain 
whether the bucolic poems were written in the pleasant isle of 
Cbs among a circle of poets and students, or in Alexandria 
and meant for dwellers in streets The usual view is that 
Theocritus went first from Syracuse to Cos, and then, after 
sumg m vam for the favour of Hiero, took up his residence 
permanently in Egypt Some have supposed on very flimsy 
evidence that he quarrelled with the Egyptian court and retired 
to Cos, and would assign various poems to the “ later-Coan ** 
penod ^ Wilamowrtz-Mollendorff, laying stress on the fact that 
m the best MS the poem to Ptolemy (xvii ) comes before that 
to Hiero (xvi \ ery ingemously puts tiic Egyptian period first 
and supposes it to have been of very short duration (i e 277 to 
275), and then makes the poet, after his unsuccessful appeal to 
Hiero, retire to Cos for the rest of his life This view would 
enable us to see a reference to Ptolemy m vu 93, and even to 
the young Apollonius Rhodius m 47-4^ of the same poem 

The poems of Theocritus were termed Idylls (ctSuAXta) by 
the grammarians The word is a diminutive from €t8o$, and 
IS supposed to mean little poems The use of cTSos m the 
sense of “ poem ” is somewhat doubtful, and so some have 
referred ciSuAAta to m its usual sense of “ form ” or 
** type Thus povKoXtKov^ irriKoy, XypinSv might be 

used to classify various kinds of poetry, and these poems might 
be called eiSvAAta, smee they mdude so many types 

Language and Metre — Theocntus wrote in vanous dialects accord- 
ing to the subject The Lyrics xxviii , xxix (and xxx ) are m 
Aeolic that being the traditional dialect for such poems Two 
poems xii {AXrris) and xxil (to Castor and Pollux), were wntten 
in Ionic, as is stated m titles prefixed to them, though a number 
of Done forms have been inserted by the senbes The epics m 
general show a mixture of Homenc, Ionic and Done forms The 
Bucolics Mimes and the “ Mamage-song of Helen ** (xviii ) are in 
Done, with occasional forms from other dialects 

The metre used by Theocntus in the Bucolics and Mimes as 
well as in the Epics, is the dactyhc hexameter His treatment of 
this may be compared both with Homenc usage and that of other 
Alexancinan poets e g Callimachus It was the tendency of these 
writers to use dactyls in preference to spondees with a view to 
hghtness and rapidity This tendency shows itself most in the 
third foot the favounte caesura being the trochaic, t e after the 
second syllable (-o*) On the other hand the Alexandrians 
admitted a spondee in the fifth foot espeaally when the verse 
ends with a quadrisyllable Theocntus in the Epics conforms to 
the new technique in both these respects in the Bucolics his 
practice agrees with that of Homer The feature in his versification 
which has attracted most attention is the so-called bucolic caesura 
The rule is that if there is a pause at the end of the fourth foot, 
this foot must be a dactyl Tms pause is no new invention, being 
exceedingly common in Homer Theocntus uses it so frequently 
in the Bucolics that it has become a mannensm In the Epics 
his practice agrees with that of Homer 

We always think of Theocntus as an onginal poet, and as the 

inventor of bucolic poetry” he deserves this reputation At 
the same time he had no scruple about borrowing from predecessors 
■or contemporanes , in fact he did so in the most open manner 
Thus XXIX begins with a line of Alcaeus * and xvu as the Scholiast 
points out, with words used by Aratus at the beginning of the 
Phenomena The love of the Cyclc^ for Galatea had been treated 
by Philoxenus, and fragments quoted from this show that Theo- 
cntus copied some of his phrases closely In the mimes Theocntus 
appears to have made great use of Sophron Idyll 11 is modelled 
upon a mime of this wnter which began in a very similar way* 

' The chief argument is that in xii 5 the poet |ays — 

^<rop iraf^evir^ vpwpipei rptydfioio 7vi^ou«r^ 

As Arsinoe had been mamed three times, it is thought that she 
might have been offended by this remark 

* ofvor, a TcUi \ 4 yrrai gal i\a$ 4 a 

* Sophro^t mime began with re? yAp d 4<r^a\tot , Theoentus’s 
begins with 7^ /KOI ral SdipPtLi 


The SchoUast thought that Theocntus showed want of taste m 
ms^ng Thestyhs a. persona muta, instead of giving her a share 
m the dialogue as Sophron had done The famous poem about 
Oorgo and Fraxmoe at the feast of Adonis was modelled on one 
by ^phron about women looking on at the Isthmian games 
and fragments quoted from this are closely imitated 
by Theocritus Jt is extremely uiterestiug to hnd a similar poem 
lA tbe recently discovered mimes of Herondas, the fourth of wliich 
1$ termed "Women making offerings to Aesculapius’* (^AffKXrjirtip 
irariBeiffai rai Bveuilovirai) The relation of Theocntus to Heron- 
dks is a subject of great mterest Herondas must have been 
a contemporary, as he refers to Ptolemy Philadelphus,^ and was 
a native of Cos, so that he and Theocritus must have been acquainted 
There are some curious parallels in the language and idioms of the 
two poets, but which of them copied the other it is impossible to 
determine 

Manuscripts — The oldest authority for any part of Theocntus 
IS a papyrus discovered by B P Gienfell and A, S Hunt at Oxy- 
rhynchus, wntten in the 2nd century A d and containing xiii 
19-14 * Thete are also fragments 01 another pap5^is belonging 
to the 5th century, which contain some lines of 1 , v , xm , xv 
XVI and XXVI • These papyn are carelessly wntten and do not 
contam any notable variants The most valuable of the existing 
MSS belongs to the Library at Milan {Ambros 222) It was 
wntten in the 1 3th century, and contains Idylls i -xvii , xxix , 
and the Epigrams Other good MSS of the same family contain 
xviii also The other poems come from two sources One of 
these IS represented by several MSS and contains xix , xx , xxi , 
xxu , xxin , XXV The other contains xxii 69-223, xxiv , xxv , 
xxvi , xxvii , xxviii XXIX This collection was first published in 
the Juntine edition (1515) from a codex Patavinus now lost The 
only existing MS of any value m which it is found is in Pans (2726), 
and was wntten in the 14th century These two collections are 
termed i> and 7 by Hiller and other recent wnters It will be 
noticed that xxv and a portion of xxii are found both in 0 and 7 
In these poems there are constant divergences, and it appears to 
give the better recension 

There are important Scholia to Theocntus or rather to that 
portion of the poems (1 -xvii and xxix ) which is found in the best 
MSS The most valuable of these are those contained by Ambros 
222 (K) They are composite in character The Argument to 
xn IS asenbed to Eratosthenes, a contemporary of Justinian, while 
reference is frequently made to the views of Munatius, who lived 
in the time of Heroaes Atticus, and Amarantus a contemporary 
of Galen Wilamowitz-M 611 cndorfl asenbes the nucleus of these 
Scholia to Theon, who wrote similar scholia on Lycophron^ and 
Apollonius Rhodius and is stated to have wntten a commentary on 
Theocntus ^ This Theon is stated to have been the son of Artemi- 
dc^s, the first editor of Theocntus It 15, therefore, suggested 
thlfl Theon formed the shorter collection of Theocntcan poems 
furnished them with scholia, and wrote the second epigram quoted 
at the beginning of this article The other poems which possess 
no scholia and have come down to us from the other collections 
would, according to this ingenious theory, be those which appeared 
in the larger collection of Artemidorus but were excluded by Theon 

Bibliography, — (1 ) Editions (a) Critical, H L Ahrens (1855) , 
Ch Ziegler (1879) , U von Wilamowitz-M 611 endorff in Oxford 
ClaSvSical Texts (1907) (b) epexegetical, E Hiller (i«8i , German 

notes) , R J Cholmeley (1901 , Enghsh notes) (11 ) Transla- 
tions A Lang (1880 prose), J H Hallard (1901, verse) 
(ill) Subject-matter Ph E Lepand, Atude sur Thiocrite (1898), 
(iv ) Textual Questions E Hiller, Beitrage zur Textgeschichie der 
Grtechischcn Bukohker (1888) , U von Wilamowitz-MbUendorff 
Die Texteeschichte der Gruchischen Buhohker (1906) (v ) Metre 
C Kunst De Theocriti versu heroico (1887) (vi ) Scholia Ch 
Ziegler, Codtets Ambrostant 222, Scholia in Theoentum (1867) 

(ACC) 

THEODBCTES(« 380-340 Bc), Greek rhetorician and tragic 
poet, of Phaselis in Lycia, pupil of Isocrates and Plato, and an 
intimate friend of Aristotle He at first wrote speeches for 
the law courts, but subsequently composed tragedies with 
success. He spent most of his life at Athens, and was buried 
on the sacred road to Eleusis The inhabitants of Phaselis 
honoured him with a statue, which was decorated with garlands 
by Alexander the Great on his way to the East In the contests 
arranged by Artemisia, queen of Cana, at the funeral of Mausolus, 
Theodectes gained the prize with his tragedy Mausolus (extant 
m the 2nd century ad), but was defeated by Iheopompus in 
oratory Accordmg to the mscnption on his tomb, he was 

• 1 30, 0«wi' 4 Zs\<f>C)v rifjLcros, 6 ^euriXibs 

• Oxyrhynchus Papyri, iv p 139 

• C Wessely m Berliner Phtlologtsche Wochenschrift (1906). 
p 831 

’ 0 ^«i» Tjf iTOfudfcei OeoKpirotfi Etym on i 39 Qiwr *6 
9 (bpov, lb on iv 5 Cf Ahrens, 11 p xxvii 
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ei^t tunes victorious m thirteen dramatic contests Of his 
tragedies (fifty in number) thirteen titles and some fragments 
remain (A Nauck, Tragteorum Graecorum Fragmenta, 1887) 
His treatise on the art of rhetoric (according to Suidas written 
jn verse) and his speeches are lost. The names of two of the 
latter — Socrates and Notnos (referrmg to a law proposed by 
Theodectes fear the reform of the mercenary service)-— are pre- 
served by Aristotle (Rhetortc, 11 23, 13 17) The Theodectea 
(Aristotle, Rhet 111 9, 9) was probably not by Theodectes, but 
an earlier work of Aristotle, which was superseded by the 
extant Rhetorua 

See monograph by C F Marcher (Breslau, 1835) There is 
a lengthy article on Theodectes in Smith’s Dictionary of Greek and 
Roman Biography, in which the connexion of the tragedy with the 
Artemisian contest is disputed 

THEODOLITE,^ a surveymg instrument consistmg of two 
graduated circles placed at right angles to each other, for the 
measurement of horizontal and vertical angles, a telescope, 
which turns on axes mounted centncally to the circles, and an 
alidade for each circle, which carries two or more verniers 
The whole 15 supported by a pedestal resting on footscrews, 
which are also employed to level the instrument The size 
vanes from a mmimum with circles 3 in m diameter to a 
maximum with a 36-in horizontal and an i8-in vertical circle 

Theodolites are designed to measure horizontal angles with 
greater accuracy than vertical, because it is on the former 
that the most important work of a survey depends ; measures 
of vertical angles are liable to be much impaired by atmospheric 
refraction, more particularly on long lines, so that when heights 
have to be determined with much accuracy the theodolite must 
be discarded for a levellmg instrument. When truly adjusted 
the theodolite measures the horizontal angle between any two 
objects, however much they may differ m altitude, as the pole 
Star and any terrestrial object 

The instrument la made in three forms — the Y pattern, the 
Evere-^t and the transit Certain parts are common to all the 
forms m use and to the level Ihc stand is gLCierally made circular 
in section each of the three legs being sho<l at the lower extremity 
with steel Their upper ends are hinged to a flat plate provided 
with a screwed collar of large diameter (fig i) To the legs is 
screwed a plate OO which supports the lower side of the plate 
PP This receives the ends of the screws SS by which the instru- 
ment IS levelled, its annular portion being larger than the collar 
in OO, so that, until clamped by the screwed plate above it 
the whole of the instrument except the legs can be moved hon- 
zoutally in any direction to the extent of about ^ m This facili- 
tates centnng over a point The upper plate PP is bored centrally 
to receive a parallel or conical pillar which supports the lower 
circle of the theodolite or the arm of the level which cames the 
telescope In the theodolite the edge of the plate rr is bevelled 
and divided into 360 or 400 degrees, and to half degrees, or to 
20 minutes or 10 minutes, according to the size of the instrument 
A collar is provided, which when tightened on the vertical axis, 
other'vise free to move, holds it rigidly in position with respect 
to the plate PP To this collar is attached a slow-motion screw 
working against a reaction spring, by which the plate rr can be 
rotated through a small arc The upper plate carrying two, three 
or four verniers vv is attached to a vertical coned pillar passing 
through the centre of the larger pillar and rotating in it , this 
plate can be clamped to the lower plate by means of the screw C, 
and can be rotated with respect to it by the Slow-motion screw d 
On the upper plate are placed two small levelling bubbles, and two 
standards tt are attached to the upper side of the plate for sup- 
porting the trunnions of the telescope T The beann^ for receiving 
these trunnions are V-shaped the V on one side is fixed, while 
the other is cut through and can be narrowed or made wider, thus 
lifting or lowering the trunmon by means of two capstan-headed 
screws To the telescope the vertical circle for reading angles in 


1 1 ];is word has been a puzzle to etymologists Various ingenious 
explanations have been given, all based on the apparent Greek 
form of the word , thus it has been denved from 0ed<r0ai, to see, 
6 $ 6 s, way, and Xtr6s, smooth, plain , from $€iy, to run, and do\ix^$, 
long and in other ways equally fanciful Another imaginary origin 
has been suggested m a corruption of “ the O deleted,’^ t e crossed 
out, the circle being crossed by diameters to show the degrees , 
others have found in it a corruption of “ the alidade ” (^ v ) It 
Mould appear, however, to be taken from the O Fr theodolet or 
theodelct, the name of a treatise by one Thcodulus, probably a 
m itlicrnatician (see Notes and Queries, 3rd senes, vii 337, 428, &c 
Skeat, Etym Diet , 1910) 


altitude is flxed,« and rotates with it , both can be clam^ied to the 
standard, and motion can be given by a suitable double-ended 
motion screw. The verniers are attached to «nns uu beanng on 
an enlargement of one trunnion of the telescope, one arm pro- 
l^ting downweurds and embracing a projection on the standard t 
To the same frame is attached a bubble, which should be parallel 
with the centre Ime of the verniers The diagonal telescope sun 
IS provided with cross hairs, and is used for the final centring of 
the instrument over an object ' The use of aluminitim m the con- 
struction of all parts not hable to much wear is to be commended, 
owmg to the smaller weight. The Y thcodohte differs from the 
transit m that the supports for the telescope are that the 
telescope rests m a cradle the trunnions of which rest on the sup- 
ports, and that a segment of a circle attached to the cradle replaces 



Fig 1 


the vertical circle When it is desired to read a line m the reverse 
direction the telescope is lifted out of the cradle, turned end for 
end, and replaced in the Y bearings of the cradle again In the 
Everest theodolite the supports are low and the telescope cannot 
1)0 transited The mstruraent is similar to that described above, 
except that the vertical circle is not continuous, but is formed of 
two arcs 

In Germany and elsewhere refracting theodolites and transit 
instruments are sometimes employed The eye end of the tele- 
scope tube 13 removed — a counterpoise to the object end being 
substituted in its place — and a prism la mserted at the intersection 
ot the visual axis with the transit axis» so that the rays from tl\^ 
object-glass may be reflected through one of the tubes of the transit 
axis to an eye-piece in the pivot of this tube In this case the 
piUars need only be high enough for the counterpoise to pess freely 
ovi r the plate of the horizontal circle , but the observer has always 
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to place himself at nght angles to the directioa of the object he 
IS observing 

Levelling Instrument — This is another surveying instrument con- 
sisting essentiailly of a telescope beanng a level and mounted 
horizontally upon a frame To the upper side of the parallel 
plates it is similar in construction to the theodolite. No pro- 
vision 18 made for centring over a point The upper plate is 
bored through the centre and carries a comcal pillar, wmch rotates 
freely in it and supports a honiontal plate, to the extreme ends of 
which are attached, l>y means of capstan screws or otherwise, two 
vertical supports, on which the telescope, which is constructed to 
be perpendicular to the vertical axis of the mstrument, rests and 
rotates with it The level bubble by which the mstrument is 
brought into a position at nght angles to tlie axis of the earth, 
IS generally plac^ on the top of the telescope In the best tele- 
scopes, whether for theodolite or level, the diaphragm on which 
the image is formed is made of glass, and the cross hairs are engraved 
thereon In the level the eye-piece and object-glasff are inter- 
changeable, to facilitate adjustment for coUimation 

THEODORA) the wife of the emperor Justinian {q v ), was 
bom probably m Constantmople, though accordmg to some m 
Cyprus, m the early years of the 6th century, and died in 547. 
According to Procopius, our chief, but by no means a trust- 
worthy authority for her life, she was the daughter of Acacius, 
a bear-feeder of the amphitheatre at Constantmople to the 
Green Faction, and while still a child was sent on to the stage 
to earn her livmg in the performances called mimes She had 
no gift for either music or dancing, but made herself notorious 
by the spirit and impudence of her actmg m the rough farces, 
as one may call them, which delighted the crowd of the capital 
Becoming a noted courtesan, she accompanied a certam 
Hecebolus to Pentapolis (m North Africa), of which he had been 
appomted governor, and, havmg quarrelled with him, betook 
herself first to Alexandria, and then back to Constantmople 
through the cities of Asia Mmor In Constantinople (where, 
according to a late but apparently not quite groundless story, 
she now endeavoured to support Wself by spinnmg, and may 
therefore have been trying to reform her life) she attracted the 
notice of Justinian, then patrician, and, as the all-powerful 
nephew of the emperor Justin, practically ruler of the empire 
He desired to marry her, but could not overcome the opposition 
of his aunt, the empress Euphemia After her death (usually 
assigned to the year 523) the emperor yielded, and as a law, 
dating from the time of Constantine, forbade the mamage of 
women who had followed the stage with senators, this law was 
repealed Thereupon Justiman married Theodora, whom he 
had already caused to be raised to the patriciate They were 
some time after (527) admitted by Justin to a share m the 
sovereignty , and, on his death four months later, Justinian 
and Theodora became sole rulers of the Roman world He 
was then about forty-four years of age, and she some twenty 
years younger Procopius relates m his unpublished history 
(AvckSotu) many repulsive tales regarding Theodora’s earlier 
life, but his evident hatred of her, though she had been more 
than ten years dead when the Anecdota were written, and the 
extravagances which the book contains, oblige us to regard 
him as a very doubtful witness Some confirmation of the 
reported opposition of the imperial family to the mamage has 
been found m the story regardmg the conduct of Justmian’s 
own mother Vigilantia, which Nicholas Alemanni, the first 
editor of the Anecdota, m his notes to that book, quotes from a 
certam “ Life of Justinian ” by Theophilus, to which he fre- 
quently refers, without saying where he found it Mr Bryce, 
however, discovered in Rome what is believed to be the only 
MS of this so-called hfe of Justinian , and his examination 
of Its contents makes him think it worthless as an authority 
(see Theophilus) 

Theodora speedily acquired unbounded influence over her 
husband He consulted her in everything, and allowed her to 
interfere directly, as and when she pleased, in the government 
of the empire She had a right to interfere, for she was not 
merely his consort, but empress regnant, and as such entitled 
equally with himself to the exercise of all prerogatives In the 
most temble cnsis of Justmian's reign, the great Nika in- 
surrection of 532, her courage and firmness in refusing to fly 


when the rebels were attacking the palace saved her husband^s 
crown, and no doubt strengthened her command over his mmd^ 
Officials took an oath of allegiance to her as well as to the 
emperor {Nov , viii ) She even corresponded with foreign am- 
bassadors, and mstructed Behsarius how to deal with the popes.< 
Procopius desenbes her as actmg with harshness, seizmg on 
tnvial pretexts persons who had offended her, strippmg some 
of their property, and throwing others mto dungeons, where they 
were cruelly tortured or kept for years without the knowledge 
of their fnends The city was full of her spies, who reported 
to her everythmg said agamst herself or the admmistration 
She surrounded herself with ceremonious pomp, and required 
all who approached to abase themselves in a manner new even 
to that half-Onental court She was an incessant and tyrannical 
match-maker, foremg men to accept wives and women to 
accept husbands at her caprice She constituted herself the 
protectress of faithless wives against outraged husbands, yet 
professed great zeal for the moral reformation of the city, en- 
forcing severely the laws against vice, and immuring m a 
“ house of repentance ” on the Asiatic side of the Bosphorus 
five hundred courtesans whom she had swept out of the streets 
of the capital How much of all this is true we have no means 
of determmmg, for it rests on the sole word of Procqiius But 
there are slight indications m other wnters that she had a 
reputation for seventy 

In the religious strife which distracted the empire Theodora 
took part with the Monophysites, and her coterie usually con- 
tained several leading prelates and monks of that party. As 
Justmian was a warm upholder of the decrees of Chalcedon, 
this difference of the royal pair excited much remark and indeed 
much suspicion Many saw in it a design to penetrate the 
secrets of both ecclesiastical factions, and so to rule more 
securely In other matters also the wife spoke and acted very 
differently from the husband , but their differences do not seem 
to have disturbed either his affection or his confidence The 
maxim in Constantinople was that the empress was a stronger 
and a safer friend than the emperor , for, while he abandorfed 
his favourites to her wrath, she stood by her prot6g^s, and never 
failed to punish anyone whose heedless tongue had assailed 
her ^aracter 

Theodora bore to Justmian no son, but one daughter— at 
least It would seem that her grandson, who is twice mentioned, 
was the offspring of a legitimate daughter, whose name, how- 
ever, is not given. According to Procopius, she had before 
her mamage become the mother of a son, who when grown up 
returned from Arabia, revealed himself to her, and forthwith 
disappeared for ever , but this is a story to be received with 
distrust That her behaviour as a wife was irreproachable 
may be gathered from the fact that Procopius mentions only 
one scandal affecting it, the case of Areobmdus Even he does 
not seem to believe this case, for, while referrmg to it as a mere 
rumour, the only proof he gives is that, suspecting Areobmdus 
of some offence, she had torture applied to this supposed 
paramour Her health was delicate, and, though she took all 
possible care of it, frequently quitting the capital for the 
seclusion of her villas on the Asiatic shore, she died compara- 
tively young Theodora was small in stature and rather pale, 
but with a graceful figure, beautiful features, and a piercmg 
glance There remains m the apse of the famous church of 
S Vitale at Ravenna a contemporaneous mosaic portrait of 
her, to which the artist, notwithstanding the stiffness of the 
matenal, has succeeded m givmg some character. 

The above account is in substance that which historians of the 
two centunes and a half prior to 1885 accepted and repeated rc 
garding this famous empress But it must be admitted to be open 
to serious doubts Everything relating to the early career of 
Theodora, the faults of her mrihood, the charges of cruelty and 
insolence in her government of the empire, rest on the sole authority 
of the Anecdota of Procopius — a book whose credit is shaken by 
its bitterness and extravagance If we reject it little is left against 
her, except of course that action in ecclesiastical affairs which cx- 
cit^ the wrath of Baronius, who had denounced her before the 
Anecdota was pubhshed 

In favour ot the picture which Procopius gives of the empres«; it 
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may be argued (i) that she certainly did interfere constantly and 
arbitrarily in the administration of public afia4s, and showed her* 
self therein the kind of person who would be cruel and unscrupulous 
in her choice of means, and (2) that we gather from other writers 
an impression that she was harsh and tyranmcal, as, for instance, 
from the references to her in the Uves of the popes m the Ltber 
Ponttficalu (which used to pass under the name of Anastasius. the 
papal librarian) Her throat to the person whom she commanded 
to bnng Vigihus to her was “ nisi hoc fecens, per Viventem m 
saecula exconan te faciam ” Much of what we find in these hvw 
is legendary, but they are some evidence of Theodora's reputation 
Again, (3) the statute {Cod v 4, 23) which repeals the older law so 
far as relates to scentcae multeres is now generally attnbuted to 
Justm, and agrees with the statement of Procopius that an altera- 
tion of the law was made to legalize her mamage There is there- 
fore reason for bolding that she was an actress, and, considering 
what the Byzantme stage was (as appears even by the statute in 
question), her hfe cannot have been irreproachable 

Against the evidence of Procopius with such conhrmations as 
have been indicated, there is to be set the silence of other wnters, 
contemporaries like Agathias and Evagnus, as well as such later 
historians as Theophanes, none of whom repeat the charges as to 
Iheodora’s hfe before her mamage To this consideration no 
great weight need be attached It is difficult to establish any 
view of the controversy without a long and mmute examination of 
the authonties, and in particular of the Anecdota But the most 
probable conclusions seem to be — ( 1 ) that the odious details which 
Procopius gives, and which Gibbon did not blush to copy, deserve 
no more weight than would be given nowadays to the mahgnant 
scandal of disappointed courtiers under a despotic government, 
where scandal is all the blacker because it is propagated m secret , 
(2) that apparently she was an actress and a courtesan and not 
improbably conspicuous in both those characters , and (3) that it 
IS impossible to determine how far the specific charges of cruelty 
and oppression brought against her by Procopius deserve credence 
We are not bound to accept them, for they are uncorroborated , 
yet the accounts of Justinian’s government given m the Anecdota 
agree in too many respects with what we know aliunde to enable 
us to reject them altogether , and it must be admitted that there 
13 a certain internal consistency in the whole picture which the 
Anecdota present of the empress About the beauty the intel- 
lectual gifts and the impenous will of Theodora there can be no 
doubt, for as to these all our authonties agree She was evidently 
an extraordinary person bom to shine in any station of life 

Her fortunes have employed many pens Among the later 
senous works dealing with them may be mentioned M Antonin 
D6bidour’s Vlmperatnce Theodora Etude Critique (Pans, 1885), 
which endeavours to vindicate her from the aspersions of Procopius , 
and among more imaginative wntings are Sir Henry Pottinger’s 
interesting romance Blue and Green (London Hurst and Blackett, 
1879), M Rhangab^’s tragedy 0 «o 3 i^a (Leipzig 1884), and M 
Sardou's play Theodora produced in Pans in 1884 See also Dr 
F Dahn’s Prokopios von Casarea (1865), and, in addition, the works 
cited under Justinian ( J Br ) 

THEODORA^ wife of the Roman emperor Theophilus In the 
last year of her husband^s reign (842) she overrode his ecclesi- 
astical policy and summoned a council under the patriarch 
Methodius, in which the worship of images was finally restored 
and the iconoclastic clergy dispossessed Appomted guardian 
of her mfant son, Michael III , she carried on the government 
with a firm and judicious hand , she replenished the treasury 
and deterred the Bulgarians from an attempt at invasion 
In order to perpetuate her power she purposely neglected her 
son’s education, and therefore must be held responsible for the 
voluptuous character which he developed under the influence 
of his uncle Bardas Theodora endeavoured m vain to combat 
Bardas’s authonty , m 855 she was displaced from her regency 
at his prompting, and bemg subsequently convicted of intrigues 
agamst him was relegated to a monastery She was samted 
m recompense for her zeal on behalf of image-worship. 

THEODORA (d 1057), daughter of the emperor Constan- 
tme VIII Possessed of a strong and austere character, she 
refused the hand of the heir-presumptive, Romanus, who was 
married instead to her sister Zoe (1028) Though living m 
retirement she excited Zoe’s jealousy, and on a pretext of con- 
spiracy was confined in a monastery In 1042 the popular 
movement which caused the dethronement of Michael V also 
led to Theodora’s instalment as jomt-empress with her sister 
After two months of active participation m government she 
allowed herself to be virtually supers^ed by Zo^s new husband, 
Constantine IX Upon his death m 1054, m spite of her 
seventy years, she reasserted her dormant rights with vigour, 


and frustrated an attempt to supersede her on behalf of the 
general Nicephorus Brycnnms By her firm administration she 
contrdled the unruly nobles and checked numerous abuses ; 
but she marred her reputation by excessive severity towards 
private enemies and the undue employment of menials for 
advisers She died suddenly m 1057 

See G Fmlaiy, History of Greece, vol u (Oxford, 1877) , G. 
Schlumberger, VEpopie Byzantine, vol in (Pans, 1905) 

THEODORE, the name of two popes. Theodore I , pope 
from November 642 till May 649, succeeded John IV. H^e was 
the son of a bishop, and was bom m Jerusalem A zealous 
opponent of monothelitism, in the course of the protracted 
controversy he m a Roman synod excommumcated Pyrrhus, 
patnarch of Constantmople, and signed the document with ink 
mmgled with consecrated wine Theodore II had a pontificate 
of only twenty days (Nov -Dec 897) 

THEODORE (Rus Fedor, or Feodor), the name of three 
tsars of Russia 

Theodore I (1557-1593), tsar of Russia, the son of Ivan 
the Terrible and Anastasia Romanova, nominally succeeded his 
father in 1584, but being of weak intellect was governed 
throughout his reign by the boyar, Boris Godunov, whose sister 
Irene he mamed m 1580 On his death-bed he is said to have 
left the throne to his consort, with the Patriarch Job, Boris 
Godunov, and Theodore Romanov, afterwards the Patnarch 
Philaret, as her chief counsellors Irene, however, retired mto 
a monastery and her brother Boris stepped into her place 

See S M Solovev, History of Russia (Rus ), vol viu (Petersburg, 
1895, Ac ) 

Theodore II (1589-1605), tsar of Russia, was the son of 
Isar Boris Godunov and one of the daughters of Malyuta- 
Skuratov, the mfamous favounte of Ivan the Temble Pas- 
sionately beloved by his father, he received the best available 
education for those days, and from childhood was mitiated mto 
all the tntnuitae of government, besides sittmg regularly m the 
council and receivmg the foreign envoys He seems also to 
have been remarkably and precociously mteUigent, and the 
first map of Russia by a native, still preserved, is by his hand 
On the sudden death of Boris he was proclaimed tsar (13th of 
April 1605) Though his father had taken the precaution to 
surround him with powerful friends, he lived from the first 
moment of his reign m an atmosphere of treachery On the 
ist of July the envoys of Pseudo-Demetnus I arrived at 
Moscow to demand his removal, and the letters which they read 
publicly m the Red Sauare decided his fate On the loth of 
July he was most foully murdered m his apartments m the 
Kreml 

See D I Ilovaisky, The Anarchical Period in the Realm of Moscevy 
(Rus ) (Moscow, 1 894) 

Theodore UI (1661-1682), tsar of Russia, was the eldest 
survivmg son of Tsar Alexius and Maria Miloslavskaya In 
1676 he succeeded his father on the throne He was endowed 
with a fine mtellect and a noble dispositibn , he had received 
an excellent education at the hands of Simeon Polotsky, the 
most learned Slavomc monk of the day, knew Polish, and even 
possessed the unusual accomplishment of Latm ; but, hombly 
disfigured and half paralyzed by a mystenous disease, supposed 
to be scurvy, he had been a hopeless invalid from the day of 
his birth In 1679 he mamed his first cousm Agatha and 
assumed the sceptre His native energy, though crippled, was 
not crushed by his temble disabilities ; and he soon showed 
that he was as thorough and devoted a reformer as a man 
mcompetent to lead armies and obliged to issue his orders from 
his litter, or his bed-chamber, could possibly be The atmo* 
sphere of the court ceased to be oppressive , the light of a new 
liberalism shone m the highest places, and the seventy of 
the penal laws was considerably mitigated He founded the 
academy of sciences m the Zaikonospassy monastery, where 
everything not expressly forbidden by the orthodox church, 
including Slavonic, Greek, Latin and Polish, was to be taught 
by competent professors The chief difrerence between the 



766 THEODOREt-THEQDORE OF’MOFSUESTIA 


Theodorean and the later Petrine reforms wa& that while the 
former were primarily, though not exclusively, for the benefit 
of the church,, the laxter were primarily for the benefit of the 
state The most notable reform .of Theodore III, however, 
waa the, aboliUon, at the suggestion of Vasily Gohtsuin, of 
MyestnechestvOf or “ place priority ” which had* paralyzed the 
whole civil and mijitary administration of Muscovy for genera- 
tions (see (jolitsuin). Henceforth all appomtments to the 
civil and military services were to be deterrnmed by meptj and 
the will of the sovereign Theodore’s consprt, Agatha, ^ared 
his progressive views She was the first to advocate beard- 
sheanng Oh her death' (4th of July i68i) Theodore married 
Martha Apraksma He died on the 27th of April 1682, with- 
out issue 

See M P Pogodin The First Seventeen Years of the Life of Pefer 
the Great (ITUs') (Moscow, 1875) (R N B ) 

THEODORE (602-690), seventh archbishop of CanteifetiTy, 
was bom at Tarsus in Cilicia in 602 On the death of Wighard, 
who had been sent to Pope Vitalian by Ecgberht of Kent and 
Oswio of Northumbria m 667, apparently for consecration as 
archbishop, Theodore, vdio had become prominent m the Eastern 
work of the church, was recommended by Hadrian of Nindanum 
to fill the vacant see Vitalian consecrated Theodore m April 
668 on condition that Hadnan, afterwards abbot of St Peter’s, 
Canterbury, should go with him Hadnan was detained for 
some time by Ebrom, the Neustnan mayor of the palace, but 
Theodore reached England m May 669. According to Bede’s 
account he made a tour of the whole of Anglo-Saxon England, 
reforming abuses and giving mstruction as to the monastic 
rule and the canonical Easter Bede also declares that he was 
the first archbishop to whom all the ** church of the Atigles ” 
submitted* From the first he seems to have ignored the scheme 
for a separate province of York, but he reorganized the episco- 
pate, assigning Bisi to East Anglia, Putta to Rochester, Hloth- 
here to Wessex, and Ceadda after reconsecration to Mercia. 
He brought the monastic education up to date by mtroducmg 
literary, metneal and musical studies In 673 Theodore pre- 
sided at the first synod of the clergy in England which was 
held at Hertford Various disciplinary regulations were 
emphasized, and an annual meeting arranged at a place called 
Cloveshoe After this council Theodore revived the East Saxon 
bishopric, to which he appointed Earconwald Soon after the 
first expulsion of Wilfrid m 678 he divided the Northumbnan 
diocese, appointmg Trumwine bishop to the Picts This led 
to a quarrel with Wfifnd which was not finally settled until 
686-68;/ In $79 Theodore intervened to ipake peace between 
Ecgfrith of Northumbria and Aethelred of Mercia He presided 
at other synods held in 680 at Hatfield and in 684 at Twyford, 
and died in 696 A penitential composed under Theodore’s 
direction is still extant 

See Bede, Hist Keel , edited by C Plnmmer (Oxford, 1896) , 
Eddius, Vita Wilfndii in’ J line's Histdrians of the Church of 
York, vol i (London, 1879)* , Angh-Softeon Chronicle, edited by 
Earle and Plunimer (Oxford, i ^addam and Stubbs, Councils 
and Ecclesiastical Documcfits (Oxford, 1^869-78), m 173-213 

THEODORE LASCARIS (d. 1222), emperor of Nicaea, was 
bqm of a noble Byzantme^^. family. He became the son-m^law 
of the Emperor Alexius III, a^^d distinguished himself dunng 
the si^es of Constantmople by the Latinsi (1203-4) After, 
the capture of the city he gathered a band of fugitives m 
Bithyrua apd established himself m the town of Nicaea, which 
became the chief rallying-pomt for his countrymen Relieved 
of the danger of mvasion by a Latin force which had defeated 
him m 1204 but was recalled to Europe by a Bulgarian invasion, 
he set to work to fpnn a new Byzantme state ip Asia Mmor, 
and in i2o6i^|issume4 the title of emperor. Dunng the next 
years Theodore was beset by enemies on divers sides He maiO'* 
tamed himself stubbornly m defensive campaigns agamst the 
emperor Henry, defeated his nval Alexius Comnenus of 
Trebiapadj and qarri^ out a successful counter-attack uppu 
Gayath-e4‘dm, the sultan of j^oniah, who had been mstigated 
to war by the deposed Alexius. III. Theodore’s crownmg 


victory was gamed m t2io, when in a battle near Pisidian 
Antioch he captured Alexips and, wrested the town itself from 
the Turks At the epd of his reira he ruled dver a territory 
roughly contermmous with the old Roman provinces of Asia 
and Bithynia 1 hough there is no proof of higher qualities 
of statesmanship in him, by his courage iand military skill 
he enabled the Byzantme nation not merely tp survive, but 
ultimately to beat back the Latm invasion. 

See E Gibbon, The Decline and Fall of the Roman Empire, vol vi , 
ed J B Bury (London, 1896), G Finlay History of Greece, vo\ 111 
(Oxford, 1877) , and A Meharakes, ^leropla rov BatriX^tov Nt/cdtat 
Kal ToO Aecrtrordrov riji 'HirA/jw (Athens, 1898) 

Theodore’s grandson, Theodore II (Lascaris), emperor from 
1254 to 1258, IS chiefly noticeable for two bnlliant campaigns 
by which he recovered Thrace from the Bulgarians (1255-56) 
His lU-health and early death prevented his making full use of 
his ability as a ruler. 

See M J B Pappadopoulos, Thiodore II Lascans, emperei r do 
Nicie (Pans, 1908) 

Irene Lascaris, daughter of Theodore I (Lascaris), was first 
mamed to the general Andronicus Palaeologus, and after his 
death became the wife of Theodore’s successor, John Vatatzes 
{qv)y and mother of Theodore II She is mucl| praised by 
historians for her modesty and prudence, and is said to hav<^ 
brought about by her example a considerable improvement 
in the morals of her nation. She died some ten years before 
her husband 

THEODORE OP MOPSUESTIA {c 350-428), early Christian 
theologian, the most eminent representative of the so-called 
school of Antioch, was born at Antioch about the middle of the 
4th century and was a friend of John Chrysostom , in rhetonc 
the celebrated Libanius was his teacher Soon, however, he 
attached himself to the school of the great exegete and ascetic, 
Diodorus, a presbyter m Antioch, and with only a transitory 
period of vacillation, from which he was won back by Chrysostom, 
he remamed faithful to the theology and ascetic discipline oi 
this master Under Diodorus he became a skilful exegeW, 
and ultimately outstripped his master m biblical learning 
About 383 Theodore became a presbyter m Antioch, and began 
to wriii agamst Eunomius the Arian and against the christology 
of Apollinans Soon after 392 he became bishop of Mopsueslia 
in Cilicia (the modern Missis near Adana) As such he was held 
in great respect, and took part in several synods, with a reputa- 
tion for orthodoxy that was never questioned It was gieatly 
to his advantage that in the Eastern Church the period between 
the years 390 and 428 was one of comparative repose He was 
on friendly terms even with Cyril of Alexandria He died m 
428 or 429, 3ust at the beginning of the Nestorian controversy 

Theodore was a very prolific wnter, but, before all, an exegete 
He wrote commentaries on almost every book of the Old and New 
Testaments, of which, however, only a small proportion is now 
extant, as at a later period he lost credit in the church Wt still 
possess m Greek his commentary on the Minor Prophets, in a Synac 
version his commentary on St John,^ and, in Latin translations, 
commentaries on the shorter Pauline epistles, besides very many 
fragments, especially On the epistle to the Romans Theodore's 
importance as an exegete lies in two cliaractenstics (i) m opposi- 
tion to the allegoncju method he insists on getting at the literal 
meaniM, and adheres to it when found , (2) in his interpretation 
of the Senptures he takes into account the historical circumstances 
111 which they were produced, and substitutes the historical-typo- 
logical for the pneumatico-cfin^ological ijnterpretation of prophecy , 
in other words, he interprets all Old Testament passages historically 
in the first instance, and sees the fulfilment of Old Testament 
prophecy m the history of Chnst and His church only in so far as 
the entire Old Testament is a “ shadow of things to come " Follow 
mg his master Diodorus, who had already wntten a treatise ULi 
6 ia<pof>^ 0 €U)pias Kal dWriyoplas, Theodore also was the author of a 
special dissertation agamst the aliegonsts ^ e against Ongen and 
his followers, which, however, has unfortunately perished The 
comparative freedom of Theodore's view 9 f mspiratioh is also note- 
worthy He cUsenmmates betweei^ ^ historical prophetical and 
didactic wntings, and in accordance with this distinction assumes 
varying degrees of inspiratibo Finally, he entertained very bold 
Opinions about the canon and several of the books included m it 

1 Ed P, B^Chabot (Pans, 1897)# 
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He esteemed very lightly the Solomonic writings and the book oi 
Job , Canticles he explaineo as a nuptial poem of Sermon's , the 
book of Job appeared to him in many places hardly worthy of its 
subject, and he censures the writer sharply , Chronicles, Eara and 
Nehemiah he entirely rejected, he denied the accuracy of the 
titles of the Psalms, anticipated the hypothesis that many of them> 
belong to the Maccabean age, and referred the so-called Messianic 
element almost mvanably to the kings of Israel , he even cnticieed 
the Cathohe epistles and rejected the epistle of James, Charac- 
teristics such as these bnng Theodore, of all patristic wnters 
nearest to the modem spuit His commentanes contain a gr^at 
deal of learned matter, and his grammatico-histoncal observatLons 
are still to some extent useful But, on the other hand, his learmng 
must not be overestimated It falls behind that of Ongen, Eusebius 
and Jerome, notwithstanding the superiority of his method It is 
specially noticeable that Theodore troubled himself little about 
textual criticism He simply accepts the text of the LXX as that 
of revelation, and never manifests the shghtest effort to control it 
by the onginal or even by the Synac He is a prosaic and often 
monotonous wnter, and has other faults, e g a. lack of insight into 
the deeper movements of scriptural thought, and a want of spintiia! 
and devotional fervour 

In addition to his commentanes Theodore also wrote extensive 
dogmatico-polemical works, which were destined to operate long after 
his death disastrously for his fame As a disciple of Diodorus, 
Theodore accepted the Nicene teaching on the doctnne of the 
Innity but at the same time in chnstology took up a position 
very closely approaching that of Paul of Samosata The violence 
of his opposition to his fellow-countryman, ApoUinans of Laodicea. 
perhaps the most acute and far-seeing theologian of the century, 
made it necessary for Theodore to formulate his chnstologv 
with precision (in fifteen books on the Incarnation — all lost 
except a few fragments — and in special treatises agamst Apol- 
linans) He starts with a tlieory of man's relation to the 
world Man is the vinculum of the cosmos, uniting m his person 
the material and the spiritual This bond, broken by sm, was 
restored by Christ According to Theodore the Logos assumed a 
complete manhood, which had to pass through the stages of ethical 
development just as m the case of any other human bemg In 
this the Logos only supported the man Christ Jesus, but was not 
essentially connected with him , the Logos dwelt in lum {iPoiKtip), 
but any such thing as Ufoaii ipviriKifi did not and could not exist, 
l>ecause the finite is not “ capax infiniti ” and because any huKFtt 
would have destroyed the reality of the human nature The same 
sober and thoughtful way of looking at things and the same 
tendency to give prominence to the moral element, which charac- 
terize the commentanes of Theodore, appear also in his dogmatic 
When, accordingly, the Nestonan controversy broke out, his works 
also were dragged into the discussion At Ephesus, indeed, the 
memory of Theodore does not appear to have been attacked,^ but 
soon afterwards the assault began M<inus Mercator, Rabbula of 
Edessa, Cynl and other monophysitcs brought the charge of heresy 
cigdinst his wntings and sought to counteract their influence But 
it was not until more than a century afterwards that his fanatical 
adversaries succeeded — in spite of the strong opposition of the best 
theologians of the West — ifi obtaining from Justinian the condemna- 
tion of his works in the controversy of the Three Chapters this 
act of the emperor was confirmed by the fifth occuraemcal council, 
and iheodore's name was accordiMly deleted from the hst of 
orthodox wmters Prom that day Theodore’s works ceased to be 
react within the Byzantine Church and hence have been lost The 
Syrians, on the other hand, have always held in high esteem the 
memory of the great teacher, and have even carried back their 
liturgy to his name The Nestonans, who called him the Inter- 
preter ” possess or possessed, a very large number of 'wntmgs by 
him in Synac translations “ 

Theodore took part also m the Pelagian controversy at the time 
when it raged m Palestine In the treatise, only partially pre- 
served,® Upbs rods \4yovTas <f>d9U Kal od yvibiA'p irrateiM rods A¥$p(!)Tovs, 
he sharply controverts the doctnne of origmal sin and Jerome 
its advocate In his view the theory of Augustine is a new 
heresy ” a “ malady ** : he regarded it as a doctrine which neces- 
sanW led to dualism and Manichaeism < Thei attitude thus taken 
by Theodore is not surprising , he metre nearly takes up the ground 
01 the old church doctnne as set forth m the apologists and m the 
great Greek fathers of the 3rd ana 4th centuries The Pelagians 
dnven from the East were received by him in Cilicia 

A brother of Theodore, Polychromus by name, bishop of Apamea 
in Syria (d 450) also achieved ^gh fame as au exe^te, and expounded 
the theology of the school of Antioch * 

Litbrature — Migne, Patrol , ser Gr , Ixvi The Greek frag- 
ments of Theodore^s New Testament commentaries have been 

^ A confession, however, drawn up \iy him was spoken of ^ see 
Hahn, Bibhoth der Syinbole, and ed , p 22g seq ' ^ ^ 

* See the catalogue m Assemani Btbl Or , in i , p 3 seq , based 
on Ebediesu, the Nestorian metropolitan (d 1318) 

* See Photius, Bibhoth , c 177 , Mercator, p 339 seq , ed. Baluti 

* See O Bardenhewer, Polychromus (Freiburg, 1879) 


collected byO Fr. Fntzsche MopSftnNT Comm> lunn, 

1847) The commentanes on the BanUne epistles (Pitra, Sptci- 
legtum Solesmmso, Pans, 185a. 1* 40 seq.)fhav'e been edited by H B 
Sivete {Th9od, Mops in Epp B Pauls Conufi , i„ u , Cambridge, 
1880-82), along y^ith the Greek fragments and the fragments of the 
dogmatical wntmgs , on this edition, see E. Schurer Theol Lit 
Ztg 1880-82, The commentary on the Minor Prophets will be 
found in Mai’s Nov Pair Bsbltoth , vii 1854 (Berlin 1834, Maa, 
ScripU Vet» Nov. Coll., vi„ 1832) also E Sachau, Theod Maps 
Fragm Syrtaca (Leipag, 1869), Fr. Bathgen, ” Der Psalmen- 
commentaf des Theod v Mops in Syr Bearbeitung,” m Ztsohr. f 
AU^Test Wissensch , v 53 seq , vi 261-288, vu 1-60 , and H 
laetzmann m Sitsungsberichte der Kgl preuss Akad der Wsssensch 
zu Berlin, 1902. pp 334 Extracts from the wntings of Theodore 

occur in the Catenae of Manus Mercator, in the A eta of the third and 
fifth oecumemcal councils, in Facundus, lAberatus, and Theodore’s 
chief adversary Leontius Byzantmus E von Dobschutr, in Amer 
Journ of Theol.y 11 353-387, published the Greek prologue of a 
commentary on Acts that is probably the work of Theodore 

The principal monograph on Theodore, apart from the prolego- 
mena oi Swete, and the same wnter’s article in Diet Christian 
Biog , iv (1887), IS that of H Kihn {Th v Mops u Junihus Afric 
als Exegeten, Freiburg, 1880) On his imi>ortance for the history 
of dogma see the works of Baur, Domer, Hamack, Loofs and 
Seeberg. Literary and biographical details will be found in O Fr 
Fritzsime, De Theod Mops. Vita et Sertfits (Halle, 1836) , Fr A 
Specht, Theod v Mops u Theodoret (Mumch, 1871), H Kihn 
m the Tub Quartalschr , 1879 , E Nestle m T^ol Stud aus 
Wurtend) ,11 210 seq , P Batiffpl, “ Sur une Traduction Latine de 
Xh de Mops in /Inn de Philos Chrtt , 1885 , Th Z'lhn, “ Das 
N T Thei^ors von Mop in N^ue Kiriihl Zeitschr , xi 788-806 , 
W Wnght, Synac Literature (London, 1894) , R Duval, La htiSra^ 
iure syriaque (Pans, 1899) (A Ha ) 

THEODORET, bishop of Cyrthus^ an important writer m the 
domams of exegesis, dogmatic theology, church history and 
ascetic theology, was bom m Antioch, Syria, about 386 At an 
early age he entered the cloister , and in 423 he became bishop 
of Cyrrhus, a small city in a wild distnct between Antioch and 
the Euphrates, where, except for a short penod of exile, he 
spent the remainder of life The date of his death is uncertain, 
but It must have been at least six or seven years later than the 
council of Chalcedon (451) Although thoroughly devoted tp 
the ideajb of monasticism, he disch^ged his episcopal duties 
with remarkable zeal and fidelity He was diligent in the cure 
of souls, labounng hard and successfully for the conversion of 
the numerous Gnostic communities and other heretical sects 
which still maintained a footing within the diocese He himself 
claims to have brought more than a thousand Marcionites 
within the pale of the church, and to have destroyed many copies 
of the Dtatessaron of Tatian, which were still m ecclesiastical 
use , and be also exerted himself to improve the diocese, which 
was at once large and poor, by budding bridges and aqueducts, 
beautifying the town, and by similar works. 

As an cxegete Theodoret belongs to the Antiochene school of 
which Diodorus of Tarsus and Theodore of Mopsuestia were the 
heads. He was not actually the personal disciple of either but 
hot adopted tlieir methods, though without the consistency and 
boldness of the first-named His extant commentanes (those on 
Canticles, on the Prophets on the bopk of Psalms and on the 
Pauline epistles — the last the most yaluabl^ are among the best 
performances of the fathers of the church They are brief, yet not 
wantmg in that element of practical edification on which Chrysostom 
lays special weight as characteristic of the Antiochenes Jn addition 
to these complete commentanes, we have fragments of some others 
(of that on Isaiah for example), pnncipaljy met with^ in catenae 
There are also special eluadations of some difficult Scripture texts 

Theodoret’s chief importance is ^ a dogmatic theologian it 
havifig fallen io his lot to take part m the Ffestonan controversy 
and to be the most considerable opponent of the views of Cyrii 
and Dioscurus of Alexandna For more than twenty years he 
maintained the struggle agamst the Alexandnan dogmatic and its 
formulae (^or^icos, huxns naO* dvdartunv^ uia, dir6<rra<ris, tvuxris 
and the like) and taught that iq the person of Chnst we 
must stnctly distinguish two natures (hypostases), which are united 
indeed m one person (prosopon) but axa not amalgamated in essence 
For these years his history comciaes with that of the Eastern 
Church from 430 to 451, and this very reason it is impossible 
to sketch it even bnefly here (see Hefele, Cone -gesch , voh 11 ) 
The issue was not unfavourable to Theodoret’s cause, but melan- 
choly enough for Theodoret himself the council of Chalcedon 
condemned monophysitism, but he unhappily yielded to pressure 
so far as also to take part in pronouncing anathema upon 
Nestorius, and upon all who call not the Hwy Vimn Mother of 
God, and who dmda ♦he one Son into two ’ As Theodoret had 
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previously been a constant defender of Nestonus it was impossible 
for him to concur in this sentence upon his unfortunate fnend with 
a clear conscience and in point of fact he did not change his own 
dogmatic position It is painful, therefore, to find mm in his 
sub^quent Epitome classing Nestcuius as a heretic, and speaking 
of him with the utmost hostility Some o< Theodoret's dogmatic 
works are no longer extant of his five books Xltpl 
for example, directed against Cynl after the council of Ephesus, 
we now possess fragments merely A good deal of what passes 
under his name has been wrongly attnouted to him Certainly 
gen tune are the refutation (*Ay«T/»oinJ) of Cynl's twelve dvatfe/uirt^/Aol 
of Nestonus, and the *Eparl<rn|f, or IIoXiJ/Aop^of, (wntten about 
446), consisting of three dialogues entitled respectively "Arptwrot, 
’A(r«^yTOf, and 'AweSift, m which the monophysitism of Cynl is 
opposed, and its Apolhnanan character insisted on Amon^ the 
apologetico-dogmatic works of Theodoret must be reckoned his ten 
discourses Tiepi rporo/ar 

Theodoret gives a valuable exposition of his own dogmatic in 
the fifth book of his Alpertierjt icaKopv0las already re- 

ferred to ^ This, the latest of his works in the domain of church 
history {it was wntten after 451), is a source of great though not 
of primary importance for the history of the old heresies In 
spite of the investigations of Volkmar and Hilgenfeld, we are still 
somewhat in the dark as to the authonties he used The chief 
uncertainty is as to whether he knew Justin's Syntagma, and also 
as to whether he had access to the Phtlosophumena of Hippolytus 
in their complete form Besides this work Theodoret has aW left 
us a church history in five books, from 324 to 429, which was 
published shortly before the council of Chalcedon The style is 
Setter than that of Socrates and Sozomen, as Photius has remarked, 
but as a contnbution to history the work is inferior in importance 
Its author made use of Eusebius's Life of Constantine, and of the 
histones of Rufinus Socrates and Sozomen, and probably of Philo- 
storgius as well He also used other sources, and made a thorough 
study of the writings of Athanasius, but apart from some docu- 
ments he has preserved, relating to the Anan controversy, he does 
not contnbute much that is not to be met with in Socrates As 
regards chronology he is not very trustworthy , on the other hand, 
Ins moderation towards opponents, not excepting Cynl, deserves 
recogmtion The E\Xi7a»ticOi» BtpaxtvnK^ xaeri/Adrutv (De Curandts 
Graecorum Affectionibusy^vfntttn before 438 — is of an histoncal 
and apologetic character, very largely indebted to Clement of 
Alexandna and Eusebius , it aims at showing the advantages of 
Chnstiamty as compared with ** the monbund but still mihtant *' 
Hellemsm of the day, and deals with the assaults of pagan adver- 
saries The superionty of the Chnstian faith both philosophically 
and ethically is set forth, the chief stress being laid on monachism. 
with which heathen philosophy has nothing to compare Much 
pronunence is also given to the cult of samts and martyrs 

On thus side of his character, however, Theodoret can best be 
studied in the thirty ascetic biographies of his ^iK6$«os Unopla 
This collection, which has been widely read, is a pendant to the 
Htsiorta Laustaca of Palladius and the monish tales of Sozomen 
For the East it has had the same importance as the similar writings 
of Jerome, Sulpicius Severus and Cassian for the West It shows 
that the “ sobriety " of the Antiochene scholars can be predicated 
only of their exegesis , their style of piety was as exaggerated m 
its devotion to the ideals of monasticism as was that of their mono- 
physite opponents Indeed, one of the oldest leaders of the school, 
Ehodorus of Tarsus, was hiniself among the stnctest ascetics 

18 1 letters of Theodoret have come down to us, partly in a 
separate collection, jpertly m the Acta ol the councils, and partly 
in the Latin of Marius Mercator , they are of great value not only 
for the biography of the wnter, but also for the history of his 
diocese and of the church in general 

The edition of Sirmond (Pans 1642) was afterwards completed 
by Gamier (1684), who has also wntten dissertations on the author's 
works Schulze and Ndsselt published a new edition (6 vols , 
Halle, 1769-74) based on that of them predecessors , a glossary 
was afterwards added by Bauer The repnnt will be found in 
vols Ixxx-lxxxiv of Migne, and considerable portions occur m 
Mansi The church history has been published frequently in con- 
nexion with the histones of Socrates, Sozomen and others, e g hy 
Valesius (1693) and Reading (1720) There is an Enghsh transla- 
tion of the history by Bloomfield Jackson in the Nicene and Post- 
Ntcene Fathers, senes ii , vol m , the translatidn including also 
the dialogues and letters 

Besides the carher labours of Tillemont, Ceillier, Oudin, Du Pin 
and Fabncius and Harless, see Schrftckh, Kirchengesch , vol xviii , 
Hefele, Cone -^esch , vol u , Richter, De Theodoreto Epp Paul 
Interprete (Leipzig, 1822) , Bmder, J^udes sur Thiodoret (Geneva, 
1844) , StaudUn Gesch u Lit der Kirchengesch (Hanover, 1827) , 
Klim, Die Bedeuiung der anitoch Schule (1866) , Diestel, Das A 1 
in der christl Kirche (Jena, 1869) , Specht, Theodor v Mopsvestia 


^ Roman Catholic '^ters vary greatly in their estimate of 
Theodoret's chnstology and of his general orthodoxy On Ber- 
tram's essay on this subject {Theodoreti, Episcopi Cyrensis, Doctrina 
Chr%stolopca, Hildesneim, 1883), see -Ztung (i883)» 5^39^ 


u Theodoret V Cyrus (Munich, 1871) , Roos, De Theodoreto Clementis 
et Eusebtt Compilatore (Halle, 1883) , Nolte in the TUbtng Quar- 
tatschr (1859), p 302 seq , M611er, art “ Theodoret," m Herzog- 
Hauck's Re^ncyhl , Venables's article m Smith and Wace's Diet 
of Christian Biography , also Bardenhewer's Patrolope, p 34c ff. 
On the sources of Theodoret’s church history see Jeep, Quellen- 
untersuchungen z d. Griech Kirchenhistorihern (Leipzig, 1884) ; 
and especially Guldenpenning, Die Kirchengesch des Theodoret von 
KyrrAos (Halle, 1889) (A Ha , A C McG ) 

THEODORIC, kmg of the Ostrogoths {c 454-526) Refemng 
to the article Goths for a general statement of the position of 
this, the greatest ruler that the Gothic nation produced, we add 
here some details of a more personal kind Theodonc was 
bom about the year 454, and was the son of Theudemir, one of 
three brothers who reigned over the East Goths, at that time 
settled m Pannonia The day of his birth coincided with the 
amval of the news of a victory df his uncle Walamir over the 
sons of Attila. The name of Theodoric’s mother was £relieva> 
and she is called the concubine of Theudemir The Byzantme 
histonans generally call him son of Walamir, apparently because 
the latter was the best known member of the royal fraternity. 
At the age of seven he was sent as a hostage to the court of 
Constantmople, and there spent ten years of his life, which 
doubtless exercised a m st important influence on his subsequent 
career Soon after his return to his father (about 471) he 
secretly, with a comitatus of 10,000 men, attacked the king of 
the Sarmatians, and wrested from him the important city of 
Smgidunum (Belgrade) In 473 Theudemir, now chief king of 
the Ostrogoths, mvaded Moesia and Macedonia, and obtained 
a permanent settlement for his people near Thessalonica 
Theodonc took the chief part in this expedition, the result of 
which was to remove the Ostrogoths from the now barbarous 
Pannoma, and to settle them as foederatt m the heart of the 
empire About 474 Theudemir died, and for the fourteen follow- 
ing years Theodonc was chiefly engaged m a senes of profitless 
wars, or rather plundering expeditions, partly against the 
emperor Zeno, but partly agamst a nval Gothic chieftain, 
another Theodonc, son of Tnarius ^ In 488 he set out at th^ 
head of his people to wm Italy from Odoacer There is no 
doubt that he had for this enterpnse the sanction of the em- 
peror, only too anxious to be rid of so troublesome a guest 
But tne precise nature of the relation which was to unite the 
two powers m the event of Theodonc’s success was, perhaps 
purposely, left vague Theodonc’s complete practical inde- 
pendence, combined with a great show ^ of deference for the 
empire, reminds us somewhat of the relation of the old East 
India Company to the Mogul dynasty at Delhi, but the Ostrogoth 
was sometimes actually at war with his impenal fnend The 
mvasion and conquest of Italy occupied more than four years 
(488-493) Theodonc, who marched round the head of the 
Venetian Gulf, had to fight a fierce battle with the Gepidae, 
probably in the valley of the Save At the Sontius (Isonzo) 
he found his passage barred by Odoacer, over whom he gamed a 
complete victory (28th of August 489), A yet more decisive 
victory followed on the 30th September at Verona Odoacer 
fled to Ravenna, and it seemed as if the conquest of Italy was 
complete It was delayed, however, for three years by the 
treachery of Tufa, an officer who had deserted from the service 
of Odoacer, and of Fredenc the Rugian, one of the companions 
of Theodonc, as well as by the mtervention of the Burgundians 
on behalf of Odoacer A sally was made from Ravenna by the 
besieged king, who was defeated in a bloody battle m the Pine 
Wood At length (26th of February 493) the long and severe 
blockade of Ravenna was ended by a capitulation, the terms of 
which Theodonc disgracefully violated by slaying Odoacer with 
his own hand (15th of March 493) (See Odoacer.) 

The thirty-three years' reign of Theodonc was a time of 
unexampled happmess for Italy Unbroken peace reigned 
withm her borders (with the exception of a trifling raid made 
by Byzantme corsairs on the coast of Apulia m 508), The 

• In one of the intervals of friendship with the emperor in 483 
Theodonc was made master of the household troops and in 484 
consul 
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venabty of the Roman officials and the turbulence of the Gothic 
nobles were sternly repressed. Marshes were dramed^ harbours 
formed, the burden of the taxes hghtened, and the state of 
agriculture so much improved that Italy, from a com-import- 
mg, became a com-expoitmg country Moreover Theodonc, 
though adhering to the Arian creed of his forefathers, was 
dunng the greater part of his reign so conspic ously impartial 
m religious matters that a legend which afterwards became 
current represented him as act ally putting to death a Catholic 
deacon who had turned Anan in order to win his favour At 
the time of the contested papal election between Symmachus 
and Laurentius (496-502), Theodoric’s mediation was welcomed 
by both contending parties Unfortunately, at the very close 
of his reign (524), the Emperor Justin’s persecution of the 
Arians led him mto a policy of reprisals He forced Pope John 
to undertake a mission to Constantmople to plead for toleration, 
and on his return threw him mto prison, where he died Above 
all, he sullied his fame by the execution of Boetius and Sym- 
machus (see Boetius) It should be observed, however, that 
the motive for these acts of violence was probably political 
rather than religious — jealousy of mtngues with the imperial 
court rather than zeal on behalf of the Anan confession. Theo- 
donc^s death, which is said to have been hastened by remorse 
for the execution of Symmachus, occurred on the 30th of August 
526 He was buried in the mausoleum which is still one of the 
marvels of Ravenna {q v ), and his grandson Athalanc, a boy of 
ten years, succeeded him, under the regency of his mother 
Amalasuntha 

Genealogy of Theodonc 
Thccdemir = E felieva 

474 I 

A first wif«» iHEODORiGsAudefleda, 

or a I 454-526 sister oi Clovis, 

concubine king of the Franks 

Ostrogotho Theudigotho, AuALASUNTHA^Eutharic, 

(or Arevagni), married d 534 a d^c^dant 

married Sigismund, o* AmaU 

Alarie II , king of the ! 

king of the Burgundians | | 

West Goths I Athalaric, Witigi8=MATA8UENTHAwGermanii8, 

I Segenc, d 534 I nephew of 

Amauricy murdtred I Juetmlau 

king of the by his I 

West Gothi, father's Germanus Poatumus, 

d 531 orders, 532 put to death by 

Phocas, 605 

Atnalafnda, a full sister of Theodonc, married Thrasaround, king of the Vandals, 
and was mothir, by an earlier marriage, of Theodahad (d 536) 

AuTHORiiiES — The authonties for the life of Theodonc are very 
imperfect Jordanes, Procopius, and the curious fragment known 
as Anonym us Valesii (printed at the end of Ammianus Marcellinus) 
are the chief direct sources of narrative, but far the most important 
indirect source is the Vetrtae (state-papers) of Cassiodorus cluef 
minister of Theodonc Malchus furnishes some mteresting par- 
ticulars as to his early life, and it is possible to extract a little 
information from the turgid panegyric of Ennodius Among 
German scholars F Dahn {Kdntge der Germanen, u , 111 and iv ), 
J K F Manso {Geschtchte des Ostgothtschen Fetchs tn Itahen, 1824), 
and Sartorius {Vefevich uber dte Regterung der Ostgothen, &c ) have 
done most to illustrate Theodonc's pnnciples of government The 
Fnglish reader may consult Gibbon’s Decline and Fall, chap xxxix 
and Hodgkin’s Italy and her Invaders, vol in (1885), his intro- 
duction to Letters of Cassiodorus (1886) and Theodonc the Goth 
(London and New York, 1891) For the legends connected with 
the name of Theodonc see the article Dietrich of Bern 

Cr H) 

THEODORUS, FLAVIUS MALLIUS, Roman consul A j) 399, 
author of an extant treatise on metres, one of the best of its 
kind (H Keil, GrammaUct Lattni, vi ) He also studied philo- 
sophy, astronomy and geometry, and wrote works on those 
subjects, which, together with his consulship, formed the sub- 
ject of a panegyric by Claudian. 

THEODORUS STUDfTA (ad. 759-826), Greek theological 
writer, abbot of the monastery of Studium, was bom at Con- 
stantinople In 794 he succeeded his uncle Plato, who had 
persuaded him to become a monk some ten years before, as 
head of the monastery of Saccudium m Bithynia Soon after- 
wards he was banished to Thessalonica for having excommuni- 
cated Constantine VI , who had divorced his wife Maria m order 


to marry Theodote. After the emperor’s death m 797 he was 
recalled with every mark of favour, and removed with his monks 
to the monastery of Studium m Constantmople, where he earned 
on a vigorous campaign m favour of asceticism and monastic 
reform In 809 he was agam banished m consequence of his 
refusal to hold communion with the patnarch Nicephorus, who 
had pardoned the pnest Joseph for his part m the marriage of 
Constantme and Theodote^ In 811 he was recalled by Michael 
Rhangabes, and agam banished in S14 for his resistance to the 
edict of lio the Armenian, which forbade the worship of 
images. Liberated m 821 by the Emperor Michael the Stam- 
merer (Balbus), he soon got mto trouble agam In 824 he 
violently attacked Michael for showmg too great leniency 
towards the iconoclasts and even favoured an msurrection 
agamst him When the attempt failed, Theodorus found it 
prudent to leave Constantmople. He lived at various monas- 
tenes m Bithynia, on Chalcitis (one of the Pnnees’ Islands) 
and on the penmsula of Tryphon, near the promontory of 
Acrita, where he died on the 11th of November 826 He was 
buned at Chalcitis, but his body was afterwards (26th of 
January 844) removed to Studium He subsequently re- 
ceived the honours of canonization Of his extant worli the 
following are the most important — Letters, which are of con- 
siderable value as givmg an insight mto the life and character 
of the writer, and throwing light upon the ecclesiastical dis- 
putes m which he was mvolved, Catecheses (divided into 
Magna and Parva), two collections of addresses to his monks 
on various subjects connected with the spintual life , funeral 
orations on his mother and his uncle Plato , various polemical 
discourses connected with the question of image-worship He 
was also the author of epigrams on various subjects, which 
show considerable originality, and of some church hymns 
Like all the monks of Studium, Theodore was famous for his 
calligraphy and industry in copymg MSS 

Bibliography — General edition of his works in J P Mignc 
Patrologia Graeca, xcix , to be supplemented (for the Letters) by 
A Mai’s Patrum Nova Bibliotheca, viii (1871) and (for the Cate- 
cheses) by tb , IX (1888), which contains the Greek text of the 
Parva (also ed separately by E Auvray, 1891), hymns m J B 
Pitra, Analecta Sacra, 1 (1876) See also Ahce Gardner, Theodore 
of Studium his Life and Tunes (1905), contaimng specimens of 
English translation and an account of his published works , C 
Thomas, Thf’odor von Studwn und setn Zettalter (1892) , G A 
Schneider, Theodor von Studwn, m “ Kirchengeschichthche Studien,” 
V 3 (Munster, ipex)) S Schiwietz De Sancto Theodora Studita 
(Breslau 1896) , E Mann De Studio coenobto Constanttnopohiano 
(1897), C Schwarzlose Der Bilderstrett (1890), A Tougard, La 
Persecution iconoclaste d*aprt$ la correspondance de saint Thiodore 
Studite (1891) Some oi the hymns have been translated by 
M Neale in his Hymns of the Pattern Church For further 
ibliographical details see C Kmmbacher, Gesch der bye Lift 
(2nd ed , 1897) and article by Von Dobschutz in Herzog-Hauck’s 
ReakncyclopSdie fur protestantische Theologie, xix (1907) On his 
relation to Theophanes Confessor {q v ), see J Pargoire, “ Samt 
Th6ophane le Chronographe et ses rapports avec saint Th6odore 
Stndite ” in XporiKh, ix (St Petersburg, 1902) 

THEODOSIA, formerly Kaffa, a seaport and watermg-place 
of South Russia, on the east coast of the Crimea, 66 m E N £ 
of Simferopol and 72 m by a branch line from the Sebastopol- 
Ekatennoslav railway It has an excellent modem harbour, 
and its roadstead, which is never frozen, is well protected from 
east and west wmds, and partly also from the south, but its 
depth is only ii to 14 ft , reachmg 35 ft m the middle The 
population was 10,800 m 1881, and 27,236 m 1897 Among 
the motley population of Russians, Tatars, Armenians, Germans 
and Greeks are several hundred Qaraite Jews Few remains 
of its former importance exist, the chief bemg the Citadel built 
by the Genoese and still showmg Latm inscriptions on some of 
Its towers, the one or two detached towers left when the town 
walls were pulled down, and two or three mosques, formerly 
Genoese churches The town also possesses a museum of 
antiquities and a picture gallery contammg the works of the 
manne pamter Ayvazovsky Theodosia is an episcopal see of 
the Orthodox Greek Church Gardening is one of the leadmg 
mdustnes, fishing, a few manufactures, and agnedture are 

xxvi 25 
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earned on Theodosia has gained much of the trade of 
Sevastopol since that town was made a military port in 1894, 
and the value of its exports (li-aj millions sterlmg annually), 
principally grain and oil-seeds, is increasing year by year A 
bronze statue of Alexander III was put up on the sea-front 
in 1896 

The ancient Theodosia, the native name of which was 
Ardabda, was a colony founded from Miletus Archaic terra- 
cottas show It to have been inhabited m the 6th century B c , 
but It IS first heard of m history as resisting the attacks of 
batyrus, ruler of the Cimmenan Bosporus, c 390 b c His 
successor Leucon took it and made it a great port for shipping 
wheat to Greece, especially to Athens This export of wheat 
continued until the days of Mithradates VI of Pontus, agamst 
whom the city revolted Later it became a special part of the 
Bosporan kingdom with its own governor In the 3rd cen- 
tury A D it was still inhabited, but seems to have been deserted 
not long afterwards Besides the terra-cottas and pottery 
very beautiful Greek jewelry has been found near Theodosia 
It coined silver and copper during the 5th and 4th centuries b c 
The name Kaffa (Genoese Capha, Turkish Kefe) first occurs m 
a writer of the 9th century The Genoese established them- 
selves on the site shortly after 1266, and the settlement flounshed 
exceedingly, being the depot of a trade route reachmg to China 
It became the head of the Genoese establishments in Gazaria, 
the see of a bishop, and the chief port on the northern shore of 
the Black Sea, far surpassing the Venetian Tana Its popula- 
tion IS said to have reached 80,000 souls of many creeds and 
nationalities There was a citadel (still remaining) and magnifi- 
cent walls These were rendered necessary by the occasional 
hostility of the Tatar khans When the Turks took Constanti- 
nople the colony was almost cut off from the mother city, 
which handed it over to the enterprising bank of St George , 
but it could not be saved and fell m 1475 Turks, who 

sometimes called it Kuchuk-Stambul (Little Stambul or Con- 
stantinople) or Krym-Stambul (Stambul of Crimea) Its new 
masters kept it under their own direct rule and its prospenty 
was not entirely destroyed In 1771 it was taken by the 
Russians, and in 1783 annexed by them, whereupon the greater 
part of its population deserted it Its prospenty did not return 
until about 1894, when new harbour works made it a convenient 
port for gram ships coming light out of the Sea of Azov and 
wishing to complete their cargoes 

See E von Stem, Theodosia (German and Russian, Odessa, 
1906) , E H Minns Scythians and Greeks (Cambndge, 1909) , 
for the history of Kaffa see Heyd, Hisfotre du commerce du Levant 
au moven Age (Pans 1886) vol u (E H M ) 

THEODOSIUS, the name of three Roman emperors of the 
East. 

Theodosius I, "the Great,” son of Theodosius, Valen- 
tinian’s great general, who m 368-69 drove back the Piets and 
Scots from the Roman temtories in Britain and suppressed the 
revolt of Firmus in Mauretania (372) Shortly after (376), the 
elder Theodosius was put to death by order of Valens, protiably 
through fear lest he should be the Theodosius or Iheodorc 
whom a magician had mdicated as the future emperor The 
younger Iheodosms was bom about the year 346 He was a 
native of Spam, but the exact place of his birth is uncertain 
(Cauca in Galicia accordmg to Idatius and Zosimus, Italica 
according to Marcellmus) He accompanied his father into 
Bntam (368), and a little later distmguished himself by defeat- 
ing the Sarmatians who had invaded Moesia (374) On his 
father’s death he retired to his native place, where he lived 
quietly till after the great battle of Adrianople (August 9, 378), 
when Gratian summoned him to share the empire After 
gaming some fresh victories over the Sarmatians, Thcodifems , 
was made Augustus at Sirmium on the 19th of Jaauary ^379, 
and was assigned all the eastern provmces, includiilg part of 
Tllyncum It was a time of great penl for thetilijjinan state 
While the Visigoths were carrying their raids up walls of 
Constantmople, bands of Ostrbgoths, Taifah, Huns and Alans 
joined them in overrunning Balkan countries. In 379 


(EMPERORS) 

Theodosius, after reorganizmg the army at I hessalonica, 
carried on a successful campaign of skirmishes along the Danube 
and mduced numerous Gothic bands to give in their allegiance , 
his lieutenant Modares, a Gothic refugee, defeated the m- 
vaders severely m Thrace At the end of the year Theodosius 
went to Constantinople to be crowned Returning to Thessa- 
lonica in 380 he was kept out of the field for some time by a 
serious illness In this year or the next he was called upon to 
meet two armies of mvaders He conducted in person the war 
agamst the Visigoths under Fntigern (m Macedonia and Epirus), 
and on one occasion was nearly betrayed into the enemy’s 
hands , this campaign, m which Gratian’s general Arbogast 
eventually lent help, was ended by Fritigem’s death Ihe 
defence of the Danube agamst the Ostrogoths under Alatheus 
and Safrax was entrusted to the general Piomotus, who severely 
defeated the enemy m an attempt to cross the river Theo- 
dosius attained even greater successes by his diplomacy He 
persuaded the fugitive Visigoth king Athanaric to enter his 
service, and enlisted 40,000 of his former enemies as foederati, 
providing them with settlements in various parts of the realm 
Though this kmdness towards the Germanic tribes was resented 
by the Romans, and m some cases ill requited, yet it may be 
said that it not only averted a great danger to the empire, but 
considerably strengthened Theodosius’ army In 382 the paa- 
fication of the Balkans was complete In 386 Promotus checked 
a new attempt at invasion on the Danube 

In 383 Theodosius created his eldest son Arcadius Augustus 
Ihe same year saw the revolt of Maximus in Britain and the 
murder of Gratian For five years Theodosius consented to 
accept the usurper as his colleague , but when Maximus at- 
tempted a few years later to make himself master of Italy 
Theodosius advanced against the invader and overthrew him 
near Aquileia (July 28, 388) This victory was followed by 
the murder of Maximus and his son Victor, after whose death 
Theodosius conferred upon Valentinian II all that part of the 
empire which his father had held After celebrating a triumph 
in Rome (389) he stayed to arrange the government of Italy for 
another two years If we may trust the evidence of Zosimus, 
from the end of the year 388 Theodosius resigned himself to 
gluttimy and voluptuous living, from which he was only roused 
by tne news that m the Western empire Arbogast had slain 
the young Emperor Valentinian and set up the grammarian 
Eugenius in his stead (May 15, 392) 

Theodosius made extensive levies and with a force partly 
composed of barbarian auxiliaries marched out agamst 
Eugenius The armies met near the river Frigidus, some 
thirty-six miles distant from Aquileia On the first da> Theo- 
dosius’ barbarians, engaging with those of the hostile army, 
were almost destroyed, and the victory seemed tp be with 
Eugenius After a night of prayer, towards cockcrow the 
emperor was cheered by a vision of St Philip and St John, who, 
mounted on white steeds, promised him success On the 
second day the issue was doubtful till, if we may trust the con- 
current testimony of all the contemporary church historians, a 
sudden gust of wmd blew back the enemy’s arrows on them- 
selves This was the turning-point of the battle Tugenius 
was slam hy the soldiers , and two days later Arbogast com- 
mitted suicide (September 5-9, 394) From the north-eastern 
parts of Italy Theodosius passed to Rome, where he had his 
son Hononus proclaimed emperor under the guardianship of 
Stilicho Thence he retired to Milan, where he died of dropsy 
(January 17, 395), leaving the empire to be divided between 
his two sons Hpnonus and Arcadius 

Important as the reign of Theodosius was from the political 
point of view, it is jperhaps still more sp <rpm the theological 
According to ^zomPn his parents were both orthodox C hnstians, 
according to the creed sanctioned ^ the council of Nicaea It 
was not, however, till his llltiess at Thessalomca that the emperor 
received baptism at the hands of Bishop Aschohus wlijereupon, 
says the same historian, he issue 4 a decree (February 380) m favour 
of the faith of Peter and Pope Damasus of Rbme Thip w as to 
be the true Catholic faith , ‘ftie adherents of other creeds were 
to be reckoned as heretics and punished The great council of 
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Constantinople, consisting of 150 orthodox and 36 Macedonian | 
bishops, met m the following year, confirmed the Nicene faith, 
ordered the afidirs of the various sees, and declared the bishop of 
Constantinople to rank next to the bishop of Rome The emperor 
cannot be acquitted of the intolerance Which marks edicts such as 
that depnving apostatizing Christians ot the right of bequest It 
was not till 389 or 390 that he issued orders for the destruction 
of the great image of Scrapis at Alexandria Other edicts of an 
earher or later date forbade the unorthodox to hold assemblies in 
the towns enjoined the surrender of all churches to the cathohc 
bishops, and overthrew the heathen temples “ throughout the 
whole world During the reign of Theodosius Gregory of Nazianzus 
was made bishop of Constantinople In 383 Iheodosius called a 
new council for the discussion of the true faith The orthodox 
the Anans, the Eunomians and the Macedonians all sent champions 
to maintain their special tenets before the emperor, who finally 
decided in favour of the orthodox party He seems to have suffered 
the Novatians to hold assemblies in the city Perhaps the most 
remarkable incident in the life of Theodosius from a personal j^int 
of view is the incident of his submission to the reprimands of 
Ambrose who dared to xebuke him and refuse to admit him to 
the Euchanst till he had done public penance for punishing a not 
in Thessalonica by a wholesale massacre of the populace Equally 
praiseworthy is the generous pardon that the emperor after much 
intercession granted to the seditious people of Antioch, who out 
of anger at the growing imposts had beaten down the imperial 
statues of their city (387) When the Chnstians m the eastern 
part of the empire destroyed a Jewish synagogue and a church 
belonging to the Valentmians, Theodosius gave orders for the 
offenders to make reparation Such impartial conduct drew forth 
a remonstrance from Ambrose, who, where the interests of his 
creed were concerned, could forget the common principles of justice 

Theodosius was twice married — (i) to Aelia flacilla, the mother 
of Arcadius (377-408) and Hononus (384-423) , (2) to Galla (d 394), 
the daughter of Valentmiau I 

The chief authonties for the age of Theodosius are Ammianus 
Marcellinus Zosunus, Eunapius and the ecclesiastical historians 
(Socrates bozomcn, Thcodoret) Much information may also be 
^leaned from the writings of St Ambrose St Gregory of Nazianzus 
Isidore of Seville, and the orators Pacatus, Libamus, Tliemistms 
Among modern authorities ste E Gibbon The Deihne and Fall 
of the Roman Empire (ed Bury, London, 1896), chaps 25 and 
27 , T Hodgkin Italy and hr Invaders (Oxford, 1892), chaps 5, 6, 
8-1 1 , A Guldenpenumg and J Ifland Der Kaiser Theodosius der 
Gfosse (Halle 1878) , G R Sievcrs, Studien zur Geschichte der 
romtschen Kaiser (Berlin, 1870) pp 283-333 

Theodosius II (401-450) succeeded his father Arcadius as 
emperor of the East in 408 During his minority the empire 
was ably ruled by the praetorian prefect Anthemius and Pul- 
chena, who became her brother*s guardian m 4x4 Under his 
sister’s care the young emperor was trained in divers accom- 
plishments which won him the name of Calltgraphes the 
Penman but grew up into a weak though amiable character 
Through his generals Ardoburius and Aspar he waged two fairly 
successful wars against the Persians (421 and 441), and after 
the failure of one expedition (431) by means of a gigantic fleet 
put an end to the piracies of the Vandal Genseric A Hunnish 
invasion in 408 was skilfully repelled, but from 441 the Balkan 
( ountry was repeatedly overrun by the armies of Attila, whose 
incursions Theodosius feebly attempted to buy off with ever 
increasing payments of tribute His internal admmistration, 
though not sufficiently rigorous to check abuses, was upright 
and thoughtful Among its thief events may be mentioned 
the endowment of the university of Constantinople (425), the 
conciliatory counal of Ephesus (434) and the publication of the 
Codex Tfmdostanus (438), a collection of imperial constitutions 
for the benefit of public officials, which is our cluef source of 
information about the government of the empire in the 5th 
century In 450 Theodosius died of mjunes sustained through 
a fall from his horse 

Ste E Gibbon The Decline and Fall of the Roman Empire (ed 
Bury, London, 1896), 111 pp 381-444, A Giildenpenmng 
Geschichte des ostromischen Retches unter den Kmsern Arkadius und 
iheodosius II (Halle, 1885), pp 172 sqq , T Mommsen and 
P Meyer, Theodosii libn XVI (Berlin, 1904-5) 

Theodosius III ,emperorof the East (716-^17), was a financial 
officer whom a Byzantine army rebelling against Anastasiqs III 
unexpectedly proclaimed monarch' in his stead He captured 
Constantinople after a six months’ siege and deposed Anastasms, 
but in the following year was himself forced to resign by a 
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new usurper, Leo III (qv) Theodosius ended his life m a 
monastery. 

See G Finlay, History of Greece (ed 1877, Oxford), i p 396) 

(M O B C ) 

THEODOSIUS OF TRIPOLIS, Greek geometer and astronomer, 
three of whose works were contained in the collection of lesser 
wntmgs named 6 fxiKphs darTpovopovptvo^ (sc. tottos), or « /Aixpos 
anTpovopo^ ^ Suidas erroneously identifies him with a sceptical 
philosopher of the same name who lived m the second half of 
the 2nd century a D or later, but, on the other hand, distinguishes 
him from a native of Tnpohs who wrote a poem on spnng 
He is doubtless the same as Theodosius the mathematician, 
who is mentioned by Strabo amongst the natives of Bith>Tiia 
distmguishcd for their learnmg, and whose sons were also 
mathematicians, the same, too, as the mventor of a universal 
sun-dial {horologium irphi Trdv nXlpa) of that name who is 
praised by Vitruvius (De Archttectura, ix 9) His date, there- 
fore, could not have been later than the ist century b c , he 
may, however, have lived in the precedmg century, masmuch 
as the names mentioned by Strabo m the passage referred to 
above are, as far as we know, arranged chronologically, and 
Theodosius immediately follows Hipparchus, who made astro- 
nomical observations between 161 and 126 b c , and precedes 
Asclepiades the physician, who hved at Rome at the beginning 
of the ist century B c 

His cluef work — <r<paipiKd, in three books — is a tolerably com- 
plete treatise on the pure geometry of the surface of a sphere and 
was still the classical book on the subject in Pappus’s time It 
does not contain (except for a faint Suggestion in 111 11-12) any 
trace of spherical trigonometry which on the other hand the 
special subject of the work having the same title, and included 
in the same collection of Menelaus of Alexandria, who hved at 
the end of the ist centu^ 

A Nokk {Ueber die Sphdrtk dis Thtodo^tus , Karlsruhe 1847) 
Heiberg (LiUerargeschichtltche Studien uber Eukltd pp 43 seq , 
Leipzig 1882) and Hultsch {Jahrbucher fur classische Philologie, 
1883, pp 415-420, and Autolycus Leipzig, 188^) have proved that 
as early as the middle of the 4th century b c there existed a Greek 
text-b<x>k on Spherics which, in its essential contents scarcely 
deviated from the three books of Theodosius He must therefore 
be regarded as merely the editor or at most the elaborator and 
expounder, of a doctnne which existed some centunes before him 
A careful analysis of Iheodosius’ work, from this jxiint of view, 
will be found in A A Bjombo’s Studun uber Menelaos SphSrik 
(Ahhandlungen zur Geschichte der mathematischen Wissenschaften 
xiv , Teubner, 1902) 

The Spherics of Theodosius was translated into Arabic at the 
beginning of the loth century, and from the Arabic into Litin in 
the 12th century by Plato of Tivoli (Tiburtmus) This translation 
was published in 1518 at Venice, but was found so fault} by 
J Voegelinus that he published a new Latin version together 
with additions from the Arabian commentators (Vienna 1 329 4to) , 
other Latm translations were published by F Maurolycus (Mtssina, 
1558, fol ) by C Clavms (Rome 1586 4to) , and by Barrow 
under the title, Theodosti Sphaerica, Methodo Nova Illu'itrma et 
Succtncte Demonstrata (London 1675, 4to) The Greek text was 
first published and wnth it a Latm translation, by J Pena (Pans 
1558. 4to) , it has been edited since by Joseph Hunt (Oxford 
1707), and by E Nizze (Berlin, 1852) but these two editions are 
founded on that of Pena There is also a German translation bv 
Nizze (Stralsuiid, 1826) His two editions are accompanied with 
valuable notes and an apjiendix containing additions from Voege 
hnus and others 

The two other works of Theodosius which have come down to 
us have not as yet been published in the onginal The propositions 
without demonstrations m the work vcpl Kal vvktwv {On 

Days and Nights) in two books were given by Dasypodius m 
Greek and Latin, m his Sphaencae Doctnnae ProposiHones (Stras 
burg, 1572, 8vo) A Latin version of the complete work, with 
ancient scholia and figures was given by Joseph Auria (Rome 
15QI 4to) Pappus has given a pretty lull commentar} on th<^ 


X This collection contained according to Fabncius, Bibliotheca 
Gracca, ed Harles iv p 16, the' following books — “ Thcodosn 
Tnpolitae, Sphaericorum libn iii Euclidis, Data Optica, Catoptrica 
ac Phaenomena Theodosii Trjpontae De Hahxtatiombus et Noctibus 
ac Diebus libn 11 , Autolyci fttanaei De Sphaera Mota et libn 11 
De Ortu atque Occasu Stellarum Inerrantium Anstarchi Samii De 
Magmtudimbus ac DtstanHss Sohs ac Lunae , Hypsichs Alexandnni, 
'kvaipopiKbs sivc De Ascenstonibus Menelai, Sphaericorum libn 
111 ” Euclid’s Data is, however wrongly included, for Pappus, vn , 
makes it part of analysis (o dvoKvbaeroi tbvos) 
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tirst book of this work tDl Iheodosius His work vtpL oUifa^iav 
{On Habitations) also was pubhshed by Auna (Rotne, 1588) It 
Rives an account of how for every inhabitant of the earth from 
the equator to the pole, the starry firmament presents itself m the 
course of a year The propositions in it were also given by Dasy- 
podius in his work mentioned above (1 L H ) 

THBODULF, bishop of Orleans, was bom about the middle 
of the 8th century, of a noble family of Gothic extraction, pro- 
bably in Spain He found favour at the Frankish court, was 
made abbot of Fleury and of Saint-Aignan, and in 781 became 
bishop of Orleans He was a staunch supporter of Charle- 
magne’s principles of government and educational reforms , he 
established schools, and by his own literary achievements showed 
himself a worthy member of the learned circle which graced the 
Carohngian court He was likewise a good churchman and an 
able administrator of his diocese , he encouraged the reforma- 
tion of the dergy and the monasteries In 798 he was appointed 
missus domimcus, and two years later performed so great 
services for Leo III as judge in the cause between the pope and 
his enemies, that he returned from Rome with the pallium 
After the death of Alcuin he became the foremost councillor 
to the kmg on theological matters it was he who made, on 
Charlemagne’s request, a collection of the opinions of the 
fathers on the much-disputed point of the procession of the 
Holy Ghost Theodulf maintained his influence a short time 
after the death of Charlemagne, being sent as escort to Pope 
Stephen V who came m 816 to crown Louis the Fair Later, 
however, he was accused of having taken part in the con- 
spiracy of Bernard of Italy, and in 818 was deposed from all 
his dignities aind impnsoned in a monastery at Angers Theodulf 
asserted his innocence to the end, and no proof of his guilt has 
come down to us , m fact, from what we know of the bishop’s 
hte and political pnnciples we should presuppose his innocence 
He died in prison, probably from poison, in 821 

1 heodulf was called Pindar m the palace school of Charlemagne 
Fond of Latin literature, whether Chmtian or pagan and a friend 
of the arts he was himself one of the best wntere of the period 
His prose works include sermons treatises on vices and on baptism, 
a penitential, capitulanes and exhortations to bishops, pnests and 
judges His poems are his best work, and afiord us a vivid picture 
of the times Theodulf was the author of at least part of the 
hymn for Palm Sunday the Gloria Ians The complete works of 
Theodulf are in J P Migne, Patrol Lot, vol 105 (Paris, 1851) 
The best edition of his poetry is that of E Duraraler in the Mon 
Germ Hist Poetae latini aevt carolim vol 1 (Berlin 1 88 1 ) 

See C Cuissard, Thiodulphe hfique d'Orlians, $a vie et ses oeuvres, 
(Orleans, 1892) , and a critical study of the wntings by M Mamtius 
m Nettes /^rchtv der Ges fur a deutsche Gesch xi (1886) 

THEOGNIS OP MEGARA (6th century bc), Greek poet 
More than half the elegiac poetry of Greece before the Alex- 
andrian penod is mcluded m the 1400 Imes asenbed to Theognis 
This collection contains several poems acknowledged to have 
been composed by Tyrtaeus, Mimnermus and Solon , with two 
exceptions (T W Allen in Classical Review^ Nov 1905, and 
E Harrison) modem cntics unanimously regard these elegies 
as intruders, that is, not admitted into his works by TTieognis 
himself , for this and other reasons they assume the existence 
of further interpolations which we can no longer safely detect 
Generations of students have exhausted their ingenuity in vam 
efforts to sift the tme from the false and to account for the 
origin and date of the Theognidea as we possess them , the 
question is fully discussed in the works of Hamson and Hudson- 
Williams 

The best-attested elegies are tnose addressed to Cymus, the 
young fnend to whom Theognis imparts instruction in the ways 
of life, bidding him be true to the “ good ’* cause, eschew the 
company of ** evil ” men (democrats), be loyal to his comrades, 
and wreak cruel vengeance on his foes Theognis lived at 
Megara on the Isthmus of Cormth during the democratic re- 
volution in the 6th century b c» , some cntics hold that he 
witnessed the “ Persian terror ” of 590 and 580 , others, m- 
cludmg the present wnter, place his floruit in 545 bc We 
know little about his life , few of the details usually given in 
text-books are capable of proof, we are not certain, for in- 
stance, that the poem (783-^8) which mentions a visit to Sicily, 


Sparta and Euboea comes kom the hand of Theognis himself , 
but that is of little concern, for we know the man Whether, 
with Hamson, we hold that Theognis wrote “ all or nearly all 
the poems which are extant under his name” or follow the 
most ruthless of the higher cntics (Sitzler) in rejectmg all but 
330 Imes, there is abundant and unmistakable evidence to show 
what Theogms himself was However much extraneous matter 
may have wormed its way mto the collection, he still remains 
the one mam personality, and stands clearly before us, a living 
soul, quivering with passion and burning with political hate, 
the very embodiment of the faction-spirit (stasis) and all it 
implied m the tense city-state life of the ancient Greek 

There is neither profound thought nor sublime poetry m the 
work of Theogms , but it is full of sound common-sense em- 
bodied m exquisitely simple, concise and well-balanced verse 
As York Powell said, Theognis was a great and wise man” , 
he was an able exponent of that mtensely practical wisdom 
which we associate with the “ seven sages of Greece ” Had he 
lived a century later, he would probably have published his 
thoughts m prose , m his day verse was the recognized vehicle 
for political and ethical discussion, and the gnomic poets were 
m many ways the precursors of the philosophcTs and the 
sophists, who indeed often made their discourse turn on points 
raised by Theognis and his fellow-moralists No treatment of 
the much-debated question “ Can virtue be taught ? ” was 
regarded as complete without a reference to Theognis 35-36, 
which appears in Plato, Xenophon, Aristotle, Musonius and 
Clement of Alexandria, who aptly compares it with Psalm xviii 
26 Another famous couplet is 177-78 “ In poverty, dear Cymus ^ 
we forego | Freedom m word and deed — body and mind, | 
Action and thought, are fetter’d and confin’d ” (trans Frere), 
discussed by Aristotle, mercilessly criticized by Lucian and the 
Stoics, and warmly commended by Ammianus Marcellinus, 
who mtroduces the author as “ Theognis poeta vetus et prudens ” 
For many generations Theognis was to the Greeks the moralist 
par excellence, Isocrates says that Hesiod, Theognis and 
Phocylides were admitted to be the best teachers of practical 
morality , and the Emperor Julian in his defence of paganism 
asks whether the most wise Solomon is equal to Phocylides or 
Thesis or Isocrates ” 

BSides the elegies to Cyrnus the Theognidea compnse manv 
maxims, laments on the degeneracy of the age and the woes 
of poverty, personal admonitions and challenges, invocations of 
the gods, songs for convivial gatherings and much else that 
may well have come from Theo^is himself The second 
section (“ Musa Paedica ”) deals with the love of boys, and, 
with the exceptions already noted, scholars are at one m reject- 
mg its claim to authenticity Although some cntics assign 
many elegies to a very late date, a careful examination of the 
language, vocabulary , versification and general trend of thought 
has convmced the present wnter that practically the whole 
collection was composed before the Alexandrian age 

Editions — I mm Bekker (1815, 2nd ed 182/), F G Wclcker 
(1826) , both these are epoch-making books which no senous 
student can ignore , Th Bergk (184L 4th ed 1882 , re-edited by 
E Hiller, 1890, and O Crusius, 1897), J *^itzler (1880), E Ham- 
son ( 1 902 ) , T Hudson-Williaras (1910) For further bibhographical 
references see the two last-mentioned books There is a prose 
translation by J Banks in Bohn's Classical Library (1856), which 
also includes verse translations by J Hookham Frere 

(T H W) 

THEOLOGY, literally the science which deals with God or 
the gods The word is Greek ( 0 «o?, God , A0709, theory) 
But doctrine counted for less m Greek or Roman religion than 
m Christianity, and forms of worship for more In the oldest 
usage Bwkoyoi were those who dealt in myths, like Hesiod 
and like the supposed Orpheus, the dcokSyo^ par excellence 
Paul Natorp ' contends that Btokoyla in Plato’s Republic 
refers wholly to the control of myths. He further denies that 
Anstotle identified his First Philosophy with a ** theology,” 
holding the text of the Metaphysics to be out of order and 

* PhthsophtSche Monatihefte (1888), Hf‘ft i and 2 See aUo 
Theism 
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corrupted, though from a very early period He regards the 
Stoics as having initiated a philosophical theology^, and gives 
numerous references for the “ three theologies which they 
distinguish^ Philo the Jew is also quoted as using 6 to\ 6 yo<$ 
of poets, of Moses par excellence^ and or Greek philosophers It 
IS possible that the epithet ^coA,dyos for St John may go back 
as far as Papias This is the first appearance of the term upon 
Chnstian ground The primitive application of to 

the poets and myth-fanciers meets us agam in Qiurch wnters , 
but there is also a tendency to use the name for a philosophical 
theology based on the doctrme of the Logos In this sense 
Gregory Nazianzen also receives the title 6 €o\ 6 yo$ His 
is a dissertation on the knowledge of God ^ 
Many centuries later Abelard generalized the expression m 
books which came to bear the titles Theologta ChnsUana and 
Introductw ad Theolo^am (Abelard speaks himself of “ thco- 
logia nostra ”) * It is of mterest to note that even m these 
books the Trinity and Christology are the topics of outstandmg 
importance In the Sumina Theologtae of Thomas Aquinas the 
technical sense is fully established Except m special circum- 
stances which generally explain themselves, eg ‘‘Homeric 
Theology” (a book by Nagelsbach), Old Testament Theology, 
Comparative Theology, Natural Theology, tne word in modem 
languages means the theology of the Christian Church What 
follows here will be confined to that subject 
While the word points to God as the special theme of the 
theologian, other topics mevitably find entrance Theistic 
CoatcatB philosophy thinks of God as the absolute being , and 
of every monotheistic religion insists, not mdeed that 

theology knowledge of God mcludes all knowledge, but 
that this supremely important knowledge throws fresh light 
upon everything So, with an added Chnstian intensity, St 
Paul declares “ If any man is m Christ, he is a new creature , 
the old things are passed away, behold, they are become 
new But all thmgs are of God, who reconciled us to himself 
through Chnst ” (2 Cor v 17, 18) A minimum division might 
be threefold — Gottesbegnff^ Selbstbeurteilung, Weltanschauung^ 
But historically it is more important to note that Christian 
theology has developed as a doctrme concemmg Christ his 
relation to God, our relation to God in or through him For 
Christ IS viewed as bringing redemption — a conception of im- 
portance in many religions, but m none so important as m 
Christianity Indeed, another possibility opens up here In- 
stead of bemg mainly a doctrine concemmg God, or one con- 
cerning Christ, theology may be construed as being mainly the 
theory of Christian experience Most schools of theology will 
concur, however, m giving prommence to a complementary point 
of view and makmg their systems a study of Divine revekUton 
E\ en if they accept Natural Theology, they generally hold that 
Christian theology, properly so called, begms at a further point. 
Those who deny this were formerly called Naturalists, t e. 
deniers of supernatural revelation , those who extend the 
province of reason in theology, and push back the frontier 
of revelation, are often called Rationalists^ Such bemg the 
Theology usual point of view, it is plam that the claim of 
MSB theolo^ to be a science, or a group of sciences, is 
Mcieace made m a sense of its own In so far as theology is 
orderly, coherent, systematic, and seeks to rest upon good 
grounds of some sort, it may be called a science But, m so far 
as It claims to deal with special revelation, it lifts itself out 
of the circle of the sciences, and turns away from natural 


^ Other usages of dtoXoylo axe the Divine nature of Chnst (St 
John Chrysostom, quoted in Konstantmides* Greek Lexicon) Old 
and New Testaments (Theodoret, ib ) , Greek theology and Mosaic 
or revealed theology (Theodoret) 

* F Nitzsch m Herzog-Plitt, Realencyk (1877) Fuller details 

regarding Abelard’s wntings in the same author’s art m Herzou- 
Hauck (1896) ® 

* So Ritschl, ioUowing Schleiermacher, Der ChnStHche Glaube, 

§ 30 

* A W Benn {History of English Raiionahsm in the igth Cent ) 
goes beyond ordinary usage m defining rationalism as a mibtant 
theory opposed to all belief m God 


knowledge towards what it regards as more mtimate messages 
from God 

Two special usages should be noted (i) a medieval use of 
“ theology ” for mystical or intuitive knowledge of God as in the 
weU-known book caUod Theologta Germanica , (2) " theology 

proper,” in Protestant systems, is the portion of theology which 
deals directly with the doctnne of God 

Another characteristic of theology is its secondarv and 
reflective character Religion, therefore, is earlier than theo- 
logy Or the theology which religion contains is m theology 
a state of solution — vaguely defmed and suffused 
with emotion , important practically, but mtellectu- Mlgloa 
ally unsatisfying “Scientific” theology contrasts with this 
as a laboratory extract History may soften the contrast by 
discovermg transitional forms, and by showing the religious 
interest at work m theology as well as the scientific mterest 
affectmg early utterances of religion Still, this contrast enters 
into the meaning of divmes when they say that the\ are at 
work upon a science A religious man need no more be a 
theologian than a poet need have a theory of aesthetics 

Where, then, are we to look for Christian theolog}" ? It is 
not the truism it may seem if we reply that we are to find it 
in the wntings of theologians As authorities control- 
ling their work, theologians may name the Bible, 
or tradition, or the religious consciousness, or the Church, or 
some combmation of these But the teachmg of the Bible is 
not systematic, and the authonty of consaousness is ^ ague , 
while the creeds mto which Church tradition crystallizes emerge 
out of long theological discussions Ordmanly, doctrine has 
been m close connexion not only with edification but with con- 
troversy Anselm of Canterbury stands almost alone among 
the great theological masters m working purely from a scientific 
mterest , this holds alike of his contribution to theism and of 
his doctrme of Atonement Among the earlier theological state- 
ments are catechetical books, eg Cyril of Jerusalem These 
books record doctrinal instruction given, for practical ends, to 
laymen of adult years who were candidates for baptism Dis- 
interested discussions by experts for experts is medieval rather 
than primitive Modem catechisms in the form of question and 
answer for the mstruction of baptized children are sometimes 
convenient if dry summanes of doctrine (e g the W estmmster 
Assembly’s Shorter Catechism) , but sometimes they have the 
glow of religious tenderness, like Luther’s Lesser Catechism^ or 
the Heidelberg Catechism They generally expound (i) The 
Apostles’ Creed, (2) the Ten Commandments, (3) the Lord’s 
Prayer Medieval theology has an appearance of keeping in 
touch with the Apostles’ Creed when it divides the substance 
of doctnne mto (usuallv) twelve “ articles ” — not alwavs the 
same twelve — ^a reminiscence of the legendary composition of 
the Creed in twelve sections by the twelve apostles This 
treatment, however, has little real influence upon the structure 
of medieval theology (ierman Protestant wnters, again, follow- 
ing their catechisms, often distinguish three articles— of the 
Father, of the Son, and of the Holy Spint This, too, is no more 
than convenient phraseology 

Before the Christian age, there had been a good deal of reflective 
thinking in the Jewish schools, though the mterest there was legal 
rather than speculative To some extent Chnstiamty in- , . ^ 

hented this Jewish theology True, Jesus Chnst sprang 
from the people He was a ” layman ” (Paul Wemle), with- ^ 
out technical Jewish lore The great attammentof the Old Testa 
ment, ethical monotheism, had become the common property of the 
nation , it occurs m Chnstianity as a simple presupposition Early 
Chnstian wnters find it unnecessary to prove what no one dreams of 
questioning Along with this great doctnne there pass on mto Chns- 
tiam^ the slowly attamed hope of resurrection and the dreadful 
doctnne of future punishment tor the wicked LtadiM thoughts m 
the teachmg of Jesus so far as they are new, are the fttherhood of 
God — new at least m the central place given it — the immmence 
of the ” kingdom ” or judgment of God, and Jesus* own place as 
” Messiah ** t ^ as king (and as judge) The ” second founder ** of 
Chnstiamty, Paul of Tarsus, was mdeed rabbinically trained His 
recoil from Judaism is all the more intense because of „ , 
the special intellectual presuppositions which he con- 
tmues to share with Judaism In many respects, Paulme Chns- 
tianity IS the obverse of the Phansaic creed Modem Chnstians are 
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tempted to charge the seeming extravagance of St Paul’s thought 
upon his Jewish inheritance, ^\hlle modern Jews are tempted to 
sngmatize them as grotesque exaggerations of reasonable rabbinical 
doctnnes Probably lioth are nght and both wrong The germs 
were Jewish but, transported to a new soil and watered with a 
new enthusiasm they assumed new forms These cannot claim 
the merit of correctness, but they are works of religious genius 
At the same time they employ all the resources of dialectic and 
have therefore, taken quite half the journey from pnmary religion 
to theology But the dislocation of religious thinking when 
Christianity ceased to be a Jewish faith anti found a home with 
Gentiles, destroyed the continuity of Pauhmsm and of Jewish 
thought working through St Paul In later times, when Pauhmsm 
revived, the epistles spoke for themselves, though they were not 
always correctly understood It should be added that according 
to A Harnack, Hellenistic Judaism had worked out the principles 
of a theology which simply passed on into the Greek-speaking 
Chnstian Church 

Besides the teaching of Jesus (best preserved in the first 
three gospels) and the teaching of Paul (in six, ten, or thirteen 
ContentM the recent “ science ” of New Testament 

of Sew theology finds other types of doctrine The Epistle to 
Teete- the Hebrews is a parallel to Paulinism, working out 
upon independent lines the finality of Christianity 
and its superiority to the Old Testament The Johannine 
Gospel and Epistles are later than Paulinism, and presuppose 
its leading or less startling positions Whatever historical 
elements may be preserved m Christ’s discourses as given in the 
Fourth Gospel, these discourses fit into the authoi’s type of 
thought better than into the symoptical framework They have 
been transformed i Peter is good mdependent Paulinism 
The Epistle of James may breathe a Christianized Jewish 
legalism, or, as others hold, it may breathe the legalism (not 
untouched by Jewish influences) of popular Gentile-Chnstian 
thought The Joharmme Apocalvpse is chiefly interesting as 
an apocalypse F C Baur and his school interpreted it as a 
manifesto of anti-Paulme Jewish Christianity , on the contrary, 
it closely approaches Paul’s doctrine of the Atonement and his 
Chnstologv Other writings are of less importance Acts is 
indeed of interest m showing us Pauhmsm m a later stage , the 
writer wishes to reproduce his great master’s thought, but his 
Paulinism is simplified and cut down Possibly the Pastoral 
Epistles show the same process When we go outside the New 
Testament, this involuntary lack of grasp b^omes even more 
marked 

Neither the theory of infallible inspiration, with its assertion of 
absolute umformitv m the New Testament nor Baur’s cnticism 
with Its assertion of irreconcilable antagonisms, is borne out by 
facts The New Testament is many-sided, but it has a predominant 
spiritual unity Only in minor details do contradictions emerge It 
IS to be remembered that criticism has broken up the histoncai unity 
of the New Testament collection and placed many of its components 
Side by side with writings which have never been canonized, 
and which conservative writers had supposed to be distinctly 
later But in regard to date there has been a remarkable retreat 
from the earlier cntical assertions And it any rate since the New 
Testament canon was set up New Testament writings have had a 
theological influence which no others can claim 

On both sides of the great transition from liemg a Jewush to 
being a Gentile faith, Cliristianity according to recent study mam- 
th fested itself as “enthusiastic” We may distinguish 
j several points m this conception (i) Most important 

jjerhaps — the end of the world was held to be close at 
hand ” Kingdom of God ” as generally used was an eschatological 
concept , and whatever difficulties there ina> lie as to certain 
gospel pass^es Chnst, to say the least, cannot have disclaimed 
this view The watchword nngs through all the New Testament — 
“ the Lord is at hand ” A broader popular form was given to this 
expectation in “ Chiliasra ” — the doctnne of the ” Thousand ” 
years* reign ‘ of Christ on earth (Rev \x 1-7) But even Chiliasm 
— which itself has its subtler and its grosser modifications — is found 
in early Gentile as well as in early Jewish Christianity (2) i Conn- 
thians shows us a Chnstian community filled with disturbances 
and apparently without recognized officials The democratic or 
rather theocratic, nghts of the spintual man were for a time relied 
on to extemponze so much Church government as might be needed 
till the Master returned Yet the beginmngs of Church order come 
earlier than those of doctnne proper, and much earlier than the 
cooling of eschatological hopes (3) There are traces inside and 

‘ Four hundred years is another significant figure in the Joyish 
book, 4 Ezra 


outside the New Testament of aversion to receiving back into 
Church fellowship those who, after confessing Chnst had been 
guilty of grave sms The New Testament evidence is by no means 
uniform (contrast Heb vi 4-6, x 26-31 , i John v 16 , with 
2 Cor* u 7) , but this high conception of Church holiness is attested 
by a senes of ngonst “ heresies ^ during the early centuries , and 
nothing could be more charactenstic of eschatological enthusiasm 
Those who had fallen were not banished from hope, even by the 
ngonsts Stm, their case was held over for a higher Judge , while 
the Church, especially in these more Puritan and separatist groups, 
kept her garments white (4) The enthusiastic view of the possi- 
bilities of the Christian life — associated, as modern and especially 
Western Chnstians must suspect, with shallow external views of 
sin — lent itself to belief in sinless perfection Even St Paul has 
been supposed, not without a certain plausibility, to teach the 
sinless prfection of all real Chnstians The West with its theology 
protesting in the background, but in vain, still sings the prayer of 
the Te Deum “ Vouchsafe, O Lord to keep us this day without sin ” 
Such an enthusiastic temper does not lend itself to cool theory 
Why should theology labour at definitions ? “ The Lord is at 

hand , ** a Cliristian's one wisdom is to be ready to 
meet him And yet matenals for theology were nchly / ^ 

provided even dunng this penod That is true above all 
of the man whom we know best in New Testament days — ^ 

St Paul Himself through and through animated with the joyful 
hope even when prepared to surrender (2 Cor v 8, Phil 1 23 
u 17) the prospect of personal survival (i Thess iv 17 , i Cor 
XV i;i, <>2) until that bright day yet as a teacher he lays 
such stress upon Christ’s first coming that the emphasis on the 
second Advent may be struck out — leaving still we might almost 
claim a complete Pauhmsm He who planned his campaigns to 
the great civilized centres of Cormth Ephesus and Rome and 
thus prepared for a historic future of which he did not dream 
drew his parallels of thought with no less firm hand, and showed 
himself indeed ‘ a wuse masttr-bmlder *’ 

In one aspect Montanism is the central reaction of the primitive 
Christian enthusiasm against the forces which were transforming 
its character Of course it had other aspects and elements as well, 
Hippolytus and Novatian repeat the protest less vehemently , 
Donatism shows it bltnded with later hierarchical ideas 


But, when the enthusiasm cooled it was Gretk thought which 
interpreted the contents of Christianity The process of change 
is called by Harnack sometimes “secularization” and . 
sometimes ” Hellemzation ” “ Acute Ilellenizing,” we are 
told, took the form of Gnosticism Tht Gnostics were 
the “ first theologians *’ When the Church in turn began to produce 
a theology of her own she was imitating as well as guarding against 
those wayward spirits What was to be tht central topic ? Thi 
Church’s first creed had been “ the Fatherhood of Goa and the 


Messiahship of Jesus ’* (A Ritschl) , but the “ Rule of Faith ” 
(Uenaeus , Tertulhan, who uses the exact expression , Ongen) — 
that summary of religiously important facts which was meant to 
ward off error without reliance on speculations such as the Logos 
doctrine — built itself ^ along the lines of the baptismal formula 
of Matt xxviii 19 ® There are traces in the New Testament of a 
baptismal confession simply of the name of Chnst (i Cor 1 13, , 

Rom vi 2 , cf even the late verse Acts viii 37) not of the three 
fold name Moreover, textual criticism points to an early type of 
reading m Matt xxviii 19 without the threefold formula Still 
it is s&ange how completely this seemingly isolated passage takes 
Command of the development of early theology 

Out of the Rule of Faith there came in time what tradition mis 


calls the Apostles* Creed — the Roman baptismal creed a formulary 
of great importance in all the West , then other creeds which 
also are m a sense expansions of the Rule of Faith The Greek 
mind threw itself inxin the problem — who precisely is Jesus Christ 
the Lord ? His Messiahship is asvserted , who then is 
this Messiah ? and this second figure m the baptismal 
confession ? A provisional answer linking Christian ^ ^ 

theology with the philosophical theology of antiquity, 
asserted Jesus Chnst to be the divine Logos But this Qfjrigf 
assertion was expanded and refined upon till two great 
doctrines had been built up — that of the Trinity of divine Persons 
in the unity of the Godjlead and that of the union of two distinct 
natures divine and human, in the person of Jesus Chnst It is 
cunpus that the Synan church of the 4th century {e g ,^hraates) 
was almost unaffected by the great dogmatic debates But there 
IS no hint of a reasoned rejection of Greek developments m favour 
of pnmitive simplicity, still less of any independent theological 
development Aphraates accepts the Logos Clinstology, and, soon 
after his time, his church is found on the beaten track of orthodoxy 


* If Harnack is nght m regarding a New Testament canon as 
one of the “ Apostolical authonties ** which the Church brought 
into the field against Gnosticism, we see the truth on historical 
grounds of the jwsition taught on dogmatic grounds by R Rainy 
(Delivery and Development of Christian Doctrine) — scriptural faith 
not the starting point but the goal of theological development 
The starting point is rather the “ Rule of Faith ” 
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Modern Chnstians generally trust this development , and all 
of them must adnut that it seeks to answer a question ansing 
out of the elements of New Testament behef There is one God , 
but also there is one Lord , how are the two related ? The strongest 
claim that can be put forward for the doctrme of the Tnmty is 
that it IB loyal to Const without being disloyal to the Divine umty 
Concurrently, there was a speculative or philosophical mterest , 
and some prefer to defend Ti^tarianism as a reconcihation of the 
personality with the infimty of God Rut the biblical matenals 
worked up m the doctrine betray little sim of any except a rehgious 
interest We may take it as well established that St Paul (2 Cor 
viii 9 , Phil 11 s-ii) taught the personal pre-existence of Chnst 
A M Fairbairn {Phil of Christian Religion, p 476) has argued 
that Paul could not have given this teaching unless he had known 
of Chnst’ s advancing the claim Fairbaim barely refers to the 
Fourth Gospel in this connexion, and it is doubtful whether Matt 
XI 27 will bear such weight as he puts upon it Of course we 
might St ek to infer an unwntten tradition of Christ’s words , but 
without pedantic ultra- Protestant devotion to written senpture 
one may distrust on scientific grounds the attempt to reconstruct 
tradition by a process of inference If such records as John vi 36, 
viii 58, xvii 3, 4 can be taken as historical, we may feel certain 
that Jesus taught his pre-existence If not, modern Christian 
minds will hardly regard the doctrme as more than a speculation 
Yet we should mention another argument of some weight There 
is no trace that any Jewish Christian critics challenged St Paul’s 
Christology This may point to its being the Chnstology of the 
M hole Church If so, who could first teach it except the one Master ? 

W Bousset has suggested that the title “ Son of Man ” (Dan vii 
13), used by Jesus, may have come to imply for all early Christians 
personal pre-existence W Wrede and others have more boldly 
conjectured that the Christ’s pre-existence had become an accepted 
element in Jewish Messianic — it certainly occurs in one portion of 
the Book of Enoch and m 4 Ezra ^ — and that Paul merely trans- 
ferred to Jesus a doctnne which he had held while still in the Jews’ 
religion “ Son of God ” might seem to carry us further still , 
but the Old Testament makes free use of the title as a meta- 
phorical honour, and we have no proof that any Jewish school 
interpreted the phrase differently 

Ihe nval type of early theology is known as Adoptionism or 
Adoptianibin {q v ) According to it, the man Jesus was exalted 
to Messiamc or divine rank It has been argued that 
Aaoptioa- narrative of Christ’s baptism points to an Adoptionist 
Chnstology, and that the genealogies of Jesus (through 
Joseph) presuppose this type of belief, if not a still lower view of 
Chnst s person It has further been argued that the narratives 
of the Virgin birth (Matthew, Luke) are an intermediate stage in 
Chnstology When pre-exi&tencc is clearly taught (Paul John) 
virgin birth, it is suggested, loses its importance , another theory 
of Divine Sonship has cstabhshed itself This trenchant analysis is, 
however not universally admitted Further development of doctrme 
weeded out the last traces of Adoptionist behef * though Christ’s 
exaltation continued to be taught in correlation to His humilia- 
tion (Phil 11 8), and became in due time a dogmatic locus m 
Protestantism. 

The lipeaments of Greek Chnstian theology show themselves 
more clearly in Justin Martyr than in the other Apologists, but 
Justin more plainly in Irenaeus, who, with little specu- 

irenaeusf lative power, keeps the safe middle path Tertullian’s 
Tertuh legal training as a lawyer was a curious coincidence, 
if nothing more, and those legal concepts which show 
themselves strongly in him have done much to mould the 
Western type of Christian theology He had great influence 
on the course of Latm theology, partly through his own 
writings, but still more through the spell he cast upon Cypnan 
At Alexandria, Clement and his great pupil Ongen state Chris- 
tianity in terms of philosophy Ongen’s treatise, De Pnnapts, 
IS the first and in some respects the greatest theo- 
logical system m the whole of Church histoiy^ The 
Catechetical school was primarily meant for instructing adult 
inquirers into Chnstianity But it had attained the rank of a 
Christian university , and in this treatise Ongen does not 
furnish milk for babes , he writes for himself and for 
like-minded tnends Wildly conjectural as it may seem, his 
thinking — though partly Greek and only m part biblical — is 

^ The passages referred to have sometimes but with no great 
probability been regarded as Chnstian infiltrations 

* Adoptionism is one species of Monarchiamsm The other 
species, Modalism, has its most important type historically in 
Sabellianism And the name Sabellianism is often loosely applied 
{e g to Swedenborgianism) to any modahstic Monarctuanism 
(Chnst one phase of God Not throe persons in the Godhead, but 
a threefold revelation of a God strictly one in person) 


completely fused together in his own nund Nor does it ever 
suffer from lack of thoroughness. It may be summed up m one 
word as the theology of free will 

Unfaltenng use is made of that conception as a key to all religious 
and moral problems Usually apolomsts and divines are hampered 
by the fact that, beyond a certain limited range, men cannot be 
regarded as separable moral units A new worla, after death, may 
be called in to redress the balance of the old , but anomalies remain 
which faith in a future immortality does not touch Ongen called 
in a second new world — that of pre-existence All souls were tried 
once, with equal privilege , all fell, save one, who steadily clave 
to the Logos, and thus merited to become m due time the human 
soul of Jesus Chnst No higher function could be given to free 
will , unless by an extravagance, some theologian should teach 
that the Almighty Himself had mented His sovereignty by the 
virtuous use of freeaom On the other hand, a shadow is cast 
upon the future by Ongen ’s fear that incalculable free will may 
again depart from God Human birth in a grossly matenal body 
IS partly due to the pre-temporal fall of souls , here we see in Ongen 
the Greek the dualist (mind and matter) the ascetic, and to some 
extent the kinsman of the Gnostics But he breaks away again 
when he asserts that God ever wills to do good, and is seeking 
each lost soul until He find it Even Satan must repent ami live • 

It was not possible that this bnlliant tour de force should 
become the theology of Christendom Ongen contributed one 
or two points to the central development of thought , e g the 
Son of God IS ** eternally ” begotten in a continuous process 
But while to Ongen creation also was a continuous process, an 
unspeculative orthodoxy struck out the latter point as incon- 
sistent with biblical teaching, and we must grant that the 
eternal generation of the Divme Son adds a more distinctive 
glory to the Logos when it is no longer balanced by an eternal 
creation While the Church thus lived upon fragments of 
Ongen’s wisdom, lovers of the great scholar and thinker, who 
had dominated his age, and reconciled many a heretic to his 
own version of orthodoxy, must submit to have him branded 
as a heretic m later days, when all freedom of thought was 
falling under suspicion 

For a time, freedom in scholarship lingered m the younger 
nval of Alexandria, the school of Antioch , tl;iough speculation 
was never so strong there Alexandna, on' 'the other hand, 
tended to be unduly speculative and allegorizing even m its 
scholarship The antagonism of the two schools governs much 
of the history of doctnne , and behmd it we can trace in part 
the contrast between Church Platonism and what churchmen 
called Anstotelianism 

Anus, a Libyan by birth, of Antioch by training (though 
earher than the greatest days of that theological school), and a 
presbyter of Alexandna represents the working of Ansto- 
teliamsm His chief opponent, Athanasius, is probably 
the greatest Chnstian u Ongen is the greatest thinker, among all 
the Greek fathers Few will deny that Athanasius stood for the 
Chnstian view of the questions at issue, upon the pnn- 
ciples held in common bv all disputants Anus repre- ■ 

sented a shallow if honest mtellectualism He found it ’ 
necessary to thmk clearly and define sharply . but Athanasius 
found it necessary to believe m a divine redemption According 
to Harnack, \thanasms simplified the faith of his time by fastening 
on the essential point — human immortality or “ deification ” 
through the Incarnation of true God Cosmic theories of the work 
of a Logos subordinate to the Father fell mto the background 
Ofioo^<rtot, successfully discredited earlier as a SabeUian formula 
bv Paul of Samosata was now found to be the one unambi 
guous term which asserted that Chnst was tmly God (Council of 
Nicaea ad 325) and {nrSmaffis (Lat ^mowa) became the technical 
name for each of the Divine Three Athanasius himself tned to 
draw a distinction between affirming the Son Spoovffiot and 
calling Him fiovoouaios Yet it seems plain that he considered 
Sabeluaoizing reduction of the Divine Persons to phases or m^es 
in the unity a lesser evil than regarding the Logos (with Anus) 
as a creature, however dignified This was made plain by the 
leniency of Athanasius towards Marcellus of Ancyra In those 
days there was no word for “ Person ” as modem philo- 
sophy defines it , perhaps no word would have served 
the purpose of the Church if precisely so defined The result 
is, however, that a cntic of doctnne sometimes questions whether 
Athanasianism offers a definition of the mystery at all, or only 

• Harnack takes a different view of Ongen the certainty of 
ultimate salvation overbears free will with a sort of physical neces 
srty He also thinks that in Ongen’s esotenc doctnne the histoncal 
Chnst becomes unimportant That is a severe judgment 
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a set of sanctioned phrases and a longer list of phrases 'which are 
proscnl^ed as heretical The long and dubious conflicts of opinion 
concern Church history but left few traces on doctrine , Athanasius 
never flinched through all the reaction gainst Nicaea, and his 
faith ultimately conquered the Catholic Church There is only 
this to notice that it conquered under the great Cappadocians 
- (Basil, Gregory Nazianzen, Gregory of Nyssa), who 
represented a somewhat diflPerent type of teaching * 
pMCocimaM Tnnity in Unity stood firm , but instead of recog- 
nizing God as one yet in some sense three, men now began to 
recognize three Divine beings somewhat definitely distinguished in 
rank each from each and yet in some sense one Athanasius's piety 
19 thus brought into association with the details of Logos specula 
tion The new type passed on into the West through Augustine 
and the so-called Athanasiau creed which states an 
AKfus- Augustinian version of Greek dogma There is indeed 
immense change Subordmationism is blotted out 
more even than by Athanasius On these lines modern 

* popular orthodoxy maintains the doctrine of the Tnnity 
It seeks to prove its case by asserting first the divinity of Chnst, and 
secondly the personality of the Holy Spint The modern idea of 
personahty though with doubtful fairness, helps the change 

The first great supplement of the doctrine of the Logos or 
Son was the more explicit doctrme of the Holy Spirit Mace- 
Doctrtat doniuSj who defended the semi-Anan or Homoiousian 
oftb§ position that the Spirit was merely a Divine in- 

spirtt fiuence — Origen had held the Spirit to be a creature 

— ^\as branded as a heretic (Synod of Alexandria, 362 , Council 
of Constantmople, 381) , a strong support to Cappadocian or 
modem Trimtananism Then, in the light of the affirmation 
of Christ’s full divinity, the problems of His person necessarily 
received further attention Did the Divine Logos take the 
place of the higher rational ^ou\ in the humanity of Jesus ? 
So Apollinans or Apollmanus of Laodicea taught, but the 
Counal of Constantinople (381) marked the position as heretical 
Did the two natures, human and divme, remain so separated 
m Jesus as to jeopardize the unity of His person ? This was 
the view which Cynl of Alexandria ascribed to Nestonus, who 
hesitated to call Mary ^cotokos, and represented the tradition 
of the Antiochene school Such views were marked as heretical 
by the Council of Ephesus (431), the decision resulting in a 
profound and lasting schism Did the two natures coalesce m 
Moaopty Jesus so as to constitute a smgle nature ? This is 
MiteM the Monophysite or Eutychian view, developed out 
of the Alexandrian tradition (“ Eutychianism is sunply Cynl- 
lianism run mad,” A B Bruce) The Council of Chalcedon 
(451) rejected the Alexandrian extreme m its turn, guided by 
Leo of Rome’s celebrated letter, and thus put the emphasis on 
the duality rather than the unity m Christ’s person Another 
grave and lasting schism was the result Two great doctrinal 
traditions had thus been anathematized , the narrow Ime of 
orthodoxy sought still to keep the middle track Was there at 
Mottotba- least unity of will m Jesus ? No, said orthodoxy , 
Mm He had two independent faculties of will, divme and 
human The Maronites of Syria, reconciled to the see of Rome 
in 1182, probably represent the Monothelcte schism John of 
Bahypot’ Damascus’s theory of Enhypostasy (Chnst’s manhood 
not impersonal, but made personal only through 
union with His Godhead) is held by some to be the copmg- 
stone of this great dogmatic development 

In the Tnnity the problem is to combine independence and 
unity , in Chnstology, to combme duality of nature ^ with the 
Tbadsti' person Verbally this is done, is it 

aitioam done substantially ^ The question, Who is Jesus 

Chnst ? has been pushed to the very end, and authon- 
tadW 9 Mi. tutively answered m the definitions of Church ortho- 
doxy With these the Orthodox Greek Churches — and with 

^ Harnack and F Loofs desenbe them as belonging to the 
Homoiousian party — believers in the Son's “ likeness of essence " 
to the Father's, not “ identity of essence " Bethune Baker vehe- 
mently denies that these great leaders were contented with 
Homoiousiamsm Anyway, we must remember that radical theology 
had gone to much greater extremes m denial (Anomaeans — the Son 
unlike the Father) It was not by any means exclusively the 
*' battle of a diphthong ” 

* Sjianish Ad<» 4 >aoism breaks up the unity almost without 
disguise 


their divergent decisions the various non-Orthodox Eastern 
Churches, Coptic, Armenian, &c— desire to rest satisfied, 
theology has finished its work, unless in so far as it is to be 
codified It is never true while men live that thought is at a 
standstill , but, as nearly as it may be true. Eastern theology 
has made it so In the West the decisions of the great councils 
have been accepted as a datum They enter into the basis of 
theology , results attained by long struggles in the East are 
simply presuppositions to the West , but, for the most part, 
no independent interest attaches to them m the Western world 
They are taken as involved in redemption from sm — in the 
Atonement, or in the sacraments Belief in the Innity is 
almost unbroken Western Christendom wishes to call Chnst 
God , even the Ritschlian school uses the wonted language in 
the light of Its own definitions For others, the Trinity is the 
accepted way of making that confession It becomes of prac- 
tical importance, according to S T Coleridge,® m connexion 
with Redemption It passes, therefore, as a datum of revela- 
tion In Chnstology the tradition has been more frequently 
challenged smee the Reformation 

Haxnack criticizes the doctrinal development He considers that 
Christianity is best defended on the basis of the doctrme that 
Christ is a man chosen and equipped for His task by God But 
in the Eastern Church the religious interest, as be thinks, points 
to Monophysitism Dyophysite orthodoxy has stenlized Eastern 
Christianity, or tlirown it upon inferior forms of piety Of course 
this does not mean that Harnack considers monophysitism nearer 
the histone truth, or nearer the normal type of Chnstian thought 
On the contrary he -would hold that the scholarly tradition of 
\ntioch more nearly reaches the real historical manhood of Jesus 
But if it be presupposed that the purpose of Christ's mission was 
to deify men by bestowing physical immortality then we must 
assume, first Christ's essential Godhead, and, secondly the fusion 
of His divine and human natures Whatever be the truth m the 
assertion that death rather than sm is the enemy dreaded by Eastern 
Chnstianity and immortality rather than forgiveness the blessing 
craved it is difficult to take the talk about deification as anything 
more than rhetonc Did they not start from belief in one God r 
Was not polytheism still a living enemy ? It is a more obvious, if 
perhaps a more vulgar, criticism of the great development to say 
that It was too simply intellectual — seeking clear-cut definitipns 
and dogmas without measuring the resources at the command of 
Christians or the urgency of their need for such things We are 
sometimes told that the councils simply denied error after error, 
affirming little or nothing But the Tnmty and the Hypostatic 
UnijR are vast speculauve constructions reared upon slender 
biblical data To complain of the over subtlety of a theological 
adversary is a recognized move m the game , it may constantly 
be played in good faith it proves little or nothing The facts 
appear to be, that tlic Church embarked confidently on the task 
of blending philosophy and rehgion, that the Tnmty satisfied most 
minds in that age as a rational {t e neo-platomc) constiuction 
but that in Chnstology the data or the methods proved less tract- 
able If two natures, divine and human, are added to each other, 
what can the humanity be except one drop in the ocean of divme 
power, wisdom, goodness ? The biblical authorities plainly set 
forth " the man Chnst Tesus,” but theological science failed to 
explain how Godhead ana manhood came together in unity Fact 
and theory sprang asunder , for theory had done its utmost and 
was baffled Another admission ought to be made Western con- 
tnbutions to the prolonged debate constantly tended to take the 
form of asserting truths of faith rather than theones Yet what 
was the whole process but a colossal theory ? • 

One perplexity connected with theology is the question, How 
far does Christianity succeed in embodying its essential interests 
in Its doctrines ? The Orthodox Eastern Church partber 
might seem to have succeeded beyond all others ehmtatM 
Factions of lay-folk, who quarrelled furiously over lacatbo- 
shades of opmion never heard of in the West, and 
scarcely intelligible to Western minds even if expounded, might 
seem to have placed their sincerity beyond all question And 
yet there were at least two other developments which were 
important in the East and proved still more so in the West 
— the legal development and the sacramental The name 
“ Catholic ” is one which Protestant Chnstians may well 

• Cf Aids to Reftectxon, Aphorism 2, Comment 

* A M Fairbaum takes the rather unusual view that Greek 
Christian theology was the chmax of the process of Greek philosophy » 
and so far alien to piety, although he is far from banishing specula- 
tion out of theology Chfxst in Modern Theol , pp 81 90, 183 
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hesitate to resign to their rivals Yet there is convenience and 
no small significance m connectmg the term with a certain 
charactenstic and un-Protestant type of the Christian religion 
Catholicism is not dogma only, but dogma plm law plus sacra- 
ment From very early days Chnstianity was hailed as the 
‘‘ new law ” , and the suppression of the rigonst sects, by 
definitely giving law supremacy over enthusiasm, aggrandized 
It, but at the same time aggrandized the sacraments The 
Western Christian must needs hold that the Eastern develop- 
ment was mcomplete It laid these thmgs side by side , it 
did not work them into a unity The latter task was accom- 
plished with no little power by the Western Church in the 
period of its mdependent development^ The Greek and the 
Roman Catholic Churches stand united agamst Protestantism 
m the general theory of law and of sacraments , but a 
Protestant can hardly doubt that, if Cathohcism is to be 
accepted, a Catholic organization and doctnne are better 
furnished by the Western Church than by the arrested 
development oi its nval, 

ihe theory of asceticism had also to be more fully worked out 
and better harmonized with Church authority The priesthood 
had successive rivals to face First in the penod of “ enthusiasm/' 
the prophets , then the martyrs and confessors , hnally the ascetics 
The last, m regulated forms, are a permanent feature 
Aacettc Catholicism , and the rivalries of these “ regular ” 
ttameat clergy with their “ secular " or parochial brethren continue 
to make history to-day That the ascetic hfe is mtnnsically higher, 
that not every one is called to it, that the call is imperious when 
it comes and that asceticism must be develc^d under Church 
control — all this may be common to East and West But, m the 
utihzation of the monks as the best of the Church's forces, the 
Western Church far surpasses the East where meditation rather 
than practical activity is the monastic ideal In the West, “ en 
thusiasm,” in the transformation under which it survives is not 
merely bndled but harnessed and set to work 

The new developments of the West could not grow directly 
out of Eastern or even out of early Western conditions They 
Aif^ffs- grow out of the influence of Ambrose of Milan, but 
tiaa*s in- far more of Augustine of Hippo , and behind the 
tiucnea latter to no small degree there is the greater influence 
of St Paul Intellectual developments do not go straight 
onward , there are sharp and sudden reactions Pelagianism, 
the rival and contradiction of Augustinianism, represents a mode 
of thought which appeared early m Christianity and which could 
count upon sympathizers both m East and m West But, 
when the Christian world was faced with the clear-cut questions. 
Was this, then, how it conceived man^s relation to God ? and 
Did it mean this by merit ? Augustine without much difficulty 
secured the answer “ No ” In the East (Council of Ephesus, 
431) he was helped by the entanglement of Pelagiamsm with 
Nestonamsm, just as m the West the rum of Nestonan prospects 
was occasioned partly by dislike for the better known system 
of Pelagianism In Augustme’s own case, reaction agamst 
Pelagianism was not needed m order to make his position clear. 
He may have left a vulnerable frontier m his earlier dealmgs 
with the same thorny problem of free will Certamly his 
polemic as a Christian agamst the Manichaeism of his youth 
constitutes a curious preface to his vehement rejection of 
Pelagian libertanamsm. Once agam, a narrow track of 
orthodoxy midway between the obvious landmarks ! But 
Augustme had a deeply religious nature, and passed through 
deep personal experiences , these thmgs above all gave him 
his power He was also genius and scholar and churchman, 
transmittmg uncriticized the dogmas of Athanasianism and 
the philosophy of ancient Greece, accordmg to his understandmg 
of them Without forgettmg that Augustme was partly a 
symptom and only m part a cause — ^without committmg our- 
selves to the one-sidedness of the great-man method of con- 
struing history — ^we must do justice to his supreme greatness 
If earlier times lived upon fragments of Origen, the generations 
of the West smee Augustme have largely lived upon fragments 

^ Loots declares that the very conception of a means of grace 
IS medieval 


of his thought and experience On the other hand, not even 
the authority of Paul and of Augustme has been able to keep 
alive the belief m unconditional predestination If m the West 
Athanasianism is a datum, but unexammed, and not valued 
for Its own sake, Augustinianism is a bold mterpretation of 
the essential piety of the West, but an mterpretation which not 
even piety can long endure — morally burdensome if religiously 
impressive The clock is wound up at the great crises of lustory, 
but proceeds to run down, and does so even more rapidly in 
Protestantism than m Catholicism It may be held by hostile 
critics that the whole thing is a delusion More sympathetic 
judgments will divine unquenchable vitality in a faith whose 
very paradoxes rise up m new power agam and agam Augus- 
tine’s (erroneous) mterpretation of the Millennium (Rev xx ) 
as a parable of the Church’s histone tnumph, stands for the final 
eradication of primitive “ enthusiasm ” m the gieat Church, 
though of course millenananism has had many revivals m 
specid circles 

Even if the Augustinian stream is the mam current of Western 
piety, there are feeders and also side-currents Ambrose, Augustine, 
Jerome Gregory the Great are known as the four Latin Lathers 
Jerome is very great as a scholar and Pope Gregory as an adminis 
trator As a writer, too, Gregory modifies Augustiman behefs mto 
forms which make them more available for Church teaching— a 
process very charactenstic of Western Cathohcism and carried still 
further in later centunes (notably by Peter Lombard) Perhaps 
two side-currents of piety should named There is an 
ethical rationalism which can never be wholly suppressed Btblcml 
m the Christian Church by the Pauline or Augustinian J*"®*«* 
sotenology One thinks one sees traces of it, though 
held down by other influences, m the whole of medieval 
theology, and notably m Abelard It disengages itself 
in the 17th century as bocimanism and m the i8th as Rationahsm 
or Deism Secondly there is a strong side-current m the mystical 
tradition, whiwh we may perhaps treat as the modified form under 
which the philosophical theology of the Greek Church maintained 
its life in the medieval West If so, Mysticism includes m itself 
a prophecy of modem Chnstian Platomsm or idealism, with its 
cry of “ Back to Alexandria " 

A Western echo of the Chnstological controversies of the East 
IS found in the Adoptianism of Spain (785-818) These Adoptiamsts 
do not hold that Chnst the person is adopted (He is God by birth) 
but his human nature may be * There might be need of this 
indeed if the Adoptiamsts’ theory of redemjytion were to stand 
accordmg to which Chnst had taken to Himself a sinful human 
nature and had washed it clean This extreme assertion of duahty 
as agamst Chnstological unity was naturally marked as heretical 

Great advance is made m orgamzmg Catholic theology b> 
the fuller theory of sacraments The East had a tentative 
hesitatmg doctrme of transubstantiation , ® the West smm- 
defines it with absolute precision (cf Paschasius 
Radbertus agamst Ratramnus , the fourth Lateran Council, 
1215) But if the medieval Church and modem Catholics 
regard the Euchanst as the prmcipal sacrament, Protestants 
can hardly keep from assignmg the supreme place, m the 
medieval system, to the sacrament of penance If early 
“ enthusiasm ” conceived the Christian as almost entirely free 
from acts of sm, and if Protestant Paulmism conceives the child 
of God as justified by faith once for all, the full Catholic theory, 
representing one development of Augustmianism, views the 
Christian as an invalid, perpetually dependent on the good offices 
of the Church The number of sacraments is fixed at seven,** 
first by Peter Lombard, and the essence of the three sacraments 
which do not allow of repetition — ^baptism, confirmation, orders 
— IS defined as a “ character ** ® imprmted on the soul and never 
capable of bemg lost We must mark the advance m formal 
completeness Theology is now not merely the dogma of the 
Divme nature or of Christ’s person, it is also a dogmatic 

■ The term Adoptianism arose at this time Modem theologians 
carry it back to much earher views 

• Until indeed in modem times, Greek theology accepted the 
Western term and definition 

• This too has been adopted in modem Greek theology 

• Augustine already has this conception (Loofs) A hostile cntic 
might say that the conception aftirms the absolute worth of 
sacraments while absolutely declmmg to say what they accom- 
plish 
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778 THEOLOGY 


theory of how the Christian salvation is conveyed through 
sacraments to smful men On the other hand, a theology 
v/hich IS mainly sacramental is overtaken pretty soon by 
dumbness It is of the essence of a sacrament to be an 
inscrutable process. 

Xheoriti, of legal merit amount of debt supererogatory good- 
ness, md ascetic claim — representing the aspect of CathoUcism 
as hw — are more and more worked out The occasion of the 
form d separation of East and West — the Western doctrine of 
the twofold * procession of the Holy Spirit, mcorporated in 
the (so-called Nicene) creed itself ( hliotjue ” 1 — is of httle or no 
real theolopcal importance The schism was due to race rivalries 
and to dislike for the ever growing claims of the see of Rome 

An important contnbution to doctrme is contained in the 
Cur Deus Homo of Anselm of Canterbury The doctrine of 
Aateim Atonement, destmed to be the focus of Protestant 
^aAtoae- evangelicalism, has remained undefined in Catholic 
m0at circles,^ an implicate or p>resupposition, but no part 
of the explicit and authorized creeds When treated in the 
early centuries, it was frequently explained by saying that 
Christ’s sufferings bought off the devil’s claim to sinful man, and 
some of the greatest theologians (eg Gregory of Nyssa) added 
that the devil was finely outwitted — attracted by the bait of 
Christ’s humanity, but caught by the hidden hook of His 
divmity Anselm holds that it was best for the injured honour 
of (Jod to receive from a substitute what the sinner was per- 
sonally in no condition to offer Wliatevcr other elements 
and suggestions are present, the atmosphere of the medieval 
world, and its sense of personal claims, are unmistakable With 
Anselm Ritschl takes Abelard, who explains the Atonement 
simply by God’s love, and thus is the forerunner of moral ” 
or “subjective” modern theories as Anselm is of the “ob- 
jective ” or “ forensic ” theory It must be admitted, however, 
that there is less definiteness of outlme m Abelard than m 
Anselm He does not even deal with the doctrme as a specialist, 
m a monograph, but only as an exegete 

Contemporaneously with the new and vivid intellectual life of 
an Anselm or an Abelard the * freezing up ” of traditionalism is 
evidenced by the preparation of volumes of hentences from Scripture 
**SBa» Fathers One of the earliest of such collections 

UacBB ** Isidore {qv )oi Seville (560-636) who from this 

and other wntmgs, ranks among the few channels which 
conveyed ancient learning to the middle ages His Sentences arc 
selected almost (though not quite) exclusively from Augustme and 
Gregory the Great Direct influence from the Greek I athers upon 
the West is vamshing as the Greek language is forgotten The 
great outburst of Sentences at a later time has been referred to 
the consternation produced by Abelard’s Stc et Non The modem 
reader can hardly banish the impression that Abelard writes in a 
spint of sheer mischief Probably it would be truer to say that 
he nots in the pleasures of discussion and in setting tasks to other 
irresponsible and ingenious spirits He does not fear to contrast 
authority with authonty upon each point in succession , the 
harder the task, the greater the achievement when harmony is 
reached 1 In regard to Senpture alone does he maintain that 
seeming error or discrepancy must be due to our misinterpreta- 
tion If throughbut the middle ages Senpture is treated as the 
ultimate authonty m doctrine yet Abelard seems to stand alone in 
definitely contrasting Senpture with later authonties Moderns will 
question the possibility of asserting Bible .nfalhbility a pnon 
but it IS more really startling and noteworthy that Abelard should 
preserve a living sense of fallibility outside the Bible 

There are many great collections of Sentences, notably by Hugh 
of St Victor and Peter Lombard The last-named — though with 
morq continuity of texture than Isidore — quotes largely from the 
Bii^ and the Latin Fathers If Al^elard stands for the mtel- 
lecdKal danng of scholasticism Lombard represents its other pole 
—interest in piety t e m the Church He is almost timidly 
cautious He docs not open up difficulties like Abelard, but 
smoothes them over Ihis suits the coming age The great 
writers of the early centuries were to tell on men’s minds not in 
the breadth of their treatment but m a theological pemmican 
And the charactenstic task for living theologians was to consist 
in wnting commentanes on the Lombard’s Sentences , for a time 
these Sentences themselves had lieen suspected but they gained 
immense influence 


1 Even the Conned of Trent defined what Protestants had 
challenged — nothing else 


Had this been all, Western theology might have sunk mto a 
purely Chinese devotion to ancient classics But the medieval 
world had not one authority but two Thm and ouanuim 
turbid, the stream of classic^ tradition had flowed 
on through Cassiodorus or Boetius or Isidore , through 
these, at second-hand, it made itself known and did its work 
But before the great outburst of scholasticism, ancient literature 
found a somewhat less inadequate channel m Arabian and 
partly even in Jewish scholarship Aristotle was no Arabian 
longer strained through the meshes of Boetius , study of 
and the new light inspired Roscellmus with heresy Aristotle. 
fnie, we must not exaggerate this influence There was 
no genuine renaissance of civilization, such as marked the 
dawn of modem history The medieval world did not copy 
the free saentific spint of Anstotle, it made him, so far as 
known, a sort of philosophical Bible side by side with the theo- 
logical Bible But It was a very great matter to have two 
authonties rather than one And if any man was to be put m 
the preposterous position of a secular Bible, no ;^nter was fitter 
for It than Aristotle The middle ages did their best in this 
groupmg , only here and there a rare spirit like Roger Bacon 
did something more, somethmg altogether superior to his age, 
in showing that the faculty of independent scientific mquir> 
was not quite extinct It is possible to exaggerate the mfluence 
of the revived knowledge of Aristotle , but, so far as one can 
trace causes in the mysterious mtellectual life of mankind, 
that mfluence gave scholasticism its vigour (See Arabian 
Philosophy, Schoi asticism ) 

With the new knowledge and impulse, there came a new method 
Alexander of Hales is the first to adopt it, in place of the “ rheton 
cal ” method of previous theologians Everything is . . 

now matter of debate and argument The Sentences ^ ^ 
had resolved theology into a string of headings , with 
scholasticism each topic di&^olvts into a string of arguments for 
and against These arguments are made up of “ rationes ” and 
“ auctontates,” philosophical authonties and theological autho- 
nties They are as litigious as a lawsuit — without any summing 
up, the end comes in a moment with a text of Senpture or an 
utterance by one of the great Fathers Once such a dictum J|;ias 
been cited the rest of the discussion is treated as by-play and 
goes for nothin “ I am a transmitter,” Confucius is reported 
to have said The great schoolmen were transmitters — putting m 
ord^ stating clearly and consecutively, conclusions reached by 
wiser and holier men in earber times Are the systems self-con- 
sistent ? Their gua’*antee is the tireless cnticism earned on by 
nval systems No parallel display of debating acuteness has ever 
been seen in the world’s history It is easy to underrate the 
schoolmen Indolence m every age escapes difficulties by shirking 
them, but tlie schoolmen’s activity raised innumerable awkward 
questions On the other hand, they possessed to perfection the 
means of making their speech evasive If there are hollow places 
m the doctnnal foundations of the Church it will bo a tacit under- 
standing among the schoolmen that such questions arc not to be 
pressed Above all one must not look to a schoolman to speak 
” a piercing and a reconciling word ” There is no revision 01 the 
premises in debate from a hi^er or even from a detached and 
independent point of view The premises from which he may 
select art fixed , many of the conclusions to be reached are also 
fixed He speaks, most cleverly, to his bnef, but he will not go 
outside it He may argue as he likes so long as he respects the 
Church's decisions and reaches her conclusions 

The systems of the leading schoolmen roust rank above their 
commentanes upon the Lombard’s Sentences as the greatest of 
all systems of theology Especially is that honour due to St 
Thomas Aquinas’s larger Summa Theologtae * We may Ag„ig^g 
well beheve that he represents scholastic divmity at its ^ 
best He is not an Au^stine still less perhaps an Anstotle, but 
he IS the Anstotle and the Augustme of his age, the normal thinker 
of the present and the lawgiver of the future He teaches the 
medieval Platonic realism, but he accepts the Anstotehan philo- 
sophy of his day, marking off certain truths as proved and under- 
stood by the hght of nature, and stamping those which are not so 
proved as not understood nor understandable i e as ” mystenes,” 


• The Summa contra Gentiles has a more polemic or apologetic 
interest than the dogmatic Summa, but deals almost equally with 
the contents of Cliristian theology as a whole Books 1 -111 are 
said to deal with what is later known as natural theology, and 
Book IV with what is later known as dogmatic But Aquinas 
appeals to the Bible as an authority all through That is not the 
procedure of modem natural theology 
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in the sense in whicli tlic term hus come to be used by ages that 
liave inhented Aquinas's thoughts He has Augustine's Pre- 
clestinandnism, stiffened (according to Loots) by Arab pUlosophical 
determinism, and he has much of Augustine’s doctrine of the grace 
of God, though It IS flanked with doctrines oi human merit which 
might have astonished Augustme The seven sacraments of course 
have their place m the body of the system, and are exhaustively 
studied When we turn to Duns Scotiis, we still /md realism still 
predestmananism And yet these are rivals An at 
tempt has been made by R Seeberg to interpret Duns 
Scotus, forerunner of Luther in his emphasis on the prac- 

tical Expert knowledge and judicial insight must decide the 
point, but so far as the present writer can judge, it is illusory 
to imagine that Duns po iits us beyond the medieval assumptions 
As generally understood Duns makes capnee supreme m God 
Ihe arbitrary divme will makes right right and wrong wrong 
Here Says Ritschl the involuntary logic of predestmananism 
speaks its last word 1 hough he may technically be classed as an 

“ extreme realist " Duns is tlie foreninner of those later Nomin- 
alists, like William of Occam, who unsettled eveiy intellectual 
ground of belief m order that they might resettle belief upon Church 
authonty, not reason but rather scepticism being for them the 
ancilla ddmtnt Later authontative pronouncements on the part 
of the Roman Cathohe Church favour Thomism and disown the 
Occamites , though the keen hostile criticism of Hamack affirms 
that the C hurch had need of both systems — of Thomism to champion 
its cause in the arena of thought and of the Nominalist theology 
to aggrandize the Church as the ruling power in practice 

Wlien Protestdntibm arose, there was urgent need of reform 
All sides granted that at the time, and all grant it now Separa- 
origiaa tion was not contemplated by any one at the first ; 
0/ Prote»~ this again is manifest Yet it is also matter of plain 
tstttiBm history that Protestantism is more than a removal 
of abuses, or even than a removal earned out with reekless 
disregard of consequences It is partly an outcome of Luther’s 
personality--of his violence, no doubt, but also of his great 
qualities It is due mainly to the dominant tradition m Church 
doctrine AUgustiPianism reacted against attempts to tone it 
down m theory or neutralize it in practice, until at last it broke 
loose in the form of Protestantism But PiOtestantism is 
largely due further to the Renaissance The new knowledge 
enabled men to read the Bible, like all other ancient books, 
with a fiesh mind Finally, we have the true central cause 
m the Pauline doctrine of faith Evaded by" Augustmianism, 
It came back now, with some at least of its difficulties and 
paradoxes, but also with its immense attractive and dynamic 
power ^^en the Reformers went beyond Augustme to Paul, 
Protestantism was bom ' Even the Counter-Reformation, so 
far as it was a matter of doctrine (Council of Trent, 1545-63), 
took the form of reaffirmmg a cautious version of Augustmianism 

Whether Protestantism found its adequate doctrinal expression 
IS very doubtful Luther was no systematic thinker , Mclanchthon, 
Ml b theologian of the Lutheran Chnrch, gave his system 
tboa“^ " communes, and went back more 

and more m succcsbive editions to the traditional linos 
of doctnnal theory — a course which could not be followed without 
bringing back much of the older substance along with the familiar 
forms of thought To find the distinctive technicalities of Luther- 
arusm we have to leave Melanchthon’s system (and his great 
Reformation creed, the Augsburg Confession) for the Formula of 
Concord and the lesser men of that later penod Tn Calvin, indeed 
Cal I Reformed * theology possessed a master of system 

i/oiKH noticii in him resolute Predestmananism — as in 

Luth-r, and at first m Melanchthon too, the vehicle of revived 
Augustinian piety. — and resolute depotentiation of saqrameijits, with 
their definite rediiction to two (admittedly the two chief sacra- 
ments) — baptism and the Lord’s Supper® In affirming the 
“ inamissibility of grace in the regenercU^ (not simply in the un- 
knowable Calvin went beyond Augustine, perhaps beyond Paul, 
certainly beyond the Epistle to the Hebrews, ipesolutely loyal to the 
logic of his non-sacramentalt beorv of gra6e Yet, in contrast wit^ 
the doctrine usually asenbed to Ulnch Zwmgh, Calvin teacheS 
that grace does come through sacraments , but then, nothmg comes 
beyond the fruits of faith , from wfiich grace all salvation springs' 

^ Roman' Cathblic scholars naturally hold that Paul Was mis- 
construed, but they cannot deny that' ProtCS'tot theology was 
directly a version and mterpretation of Paulimsm 

* Ihe more radical Protestantism of the non-Lutheran orthodox 
churches is called m a technical sense ** Reformed ** German 
schoUrship generally ranks the Church of England With the ** Re- 
formed churches because of its Artides 

* Lutheranism seeks to add, in a sense, a third shdratnenf. 

Penance (so even Melanchthon) ' 


necessardy To use technical languagOj .CailvimaiiK ; holds* 1 that 
sacraments are needful ev rations (merely;, bev^mse 

commanded " In contrast with this, offhod<^ Lutheranism Jias 
to teach baptismal regeneration and^coVisubstahtiation as we’d as 
justification by faith It is hard to sfei hbw the^sitions harmonize 
Zwmgh and Calvin developmg a hint* of Hns, introduce 
tion between the visible and the invisible Cburct^hich ^felanchtbpn 
rejpqdiatcs but later Lutheranism adopts l^e . Articles of the 
Church of England (19, 26) speak of the visible Chiitch, but un& 
by inference do not assert a Church invisible < Tipoh ^^st^ points 
Anglicanism seeks for a via media of its own, Resolotely Pro- 
testant in early days and even Calvmistic, it yielded tOjthe sug- 
gestions of its episcopal constitution • and sacramental liturgies , 
and npw its theologies range from Calvinism at one extreme to 
outspoken hatretl of Protestantism at the other Historically gt-tttt 
issues have hung upon the dishke by which High Luthbramsm kad 
High Anglicanism, those two midway fortresses between Rome ai;d 
Genova, have been estranged from each other 

It IS thus plaan that the stream of Protestantism was very 
early split up mto separate channels Did any of these theologies 
do justice to the great master thought of grace given to faith 
Antecedently to their separation from each other the Reformers 
took over the theology of Greek orthodoxy as a whple Con> 
plamts against that theology may be quoted from eady wntmgs 
of every Reformer, even Calvin They knew well that the 
centre of gravit> m their own belief lay elsewhere than in the 
elaborately detailed scheme of relations withm the Godhead 
or m the Theanthropic person But ultimately they, persuaded 
themselves to accept these definitions a$ normal and btbthcal,. 
and as presuppositions of Chnst’s saving work The decision 
had immense results, both for religu>n and for theology. Nor 
did the unity of Protestant theology — Lutheran and Cohiansd 
Calvinist — confine itself to the period before the great aatty in 
divergence Men of the second or third generation 
-—often called the ‘‘ Protestant Scholastics ” — ‘work 
together upon two characteristic doctnnes which the fatherSf 
of Protestantism left vague The Reformation doctrine of 
Atonement, wlule aJon to Anselm’s, differs m making God the 
guardian of a system of public law rather then of Hia private 
or personal honour This conception came be more fully 
defined Christ’s twofold obedience, (a) active, and (b) 
passive^ produces jointly a twofold result, (1) satisfaction to 
the broken moral law, (2) merit, securing eternal life to Chnst’s' 
people ^ There is no such full and careful theory of Atonement 
in any Cathohe theology, and, according to so ^nbiassed^ a 
judge as A Ritschl, it represents the last word in doettme aloi^ 
the lines laid down by the Reformers. Could Cathohe^ adopt^ 
It? Hardly, for the Protestant assertion of Christ’s merit,|^ 
shadowed, if any doctrine of ment m the Chnstiasn'is breu^K 
in. Yet the very word reminds us of the legal piety wilfch 
is characteristic of Western popular rebgion through dll itS 
history We now find merit ” confined to Christ, and th« 
usual application ruled out, somewhat as St Paul’s mtenser uSe 
of Pharisee conceptions destroyed mstead of confirming the 
idea of righteousness by works. But it isi^by ino meatw cteat: 
that this Protestant doctnne of Atonement is annityin - Merit Vi 
IS an mtruder in that region of more stnet and tna^stic’tour*, 
yet Christ’s ** ment ” is the only, form under which the positive 
contents and promises of the Chnstiart Gospel ane there ^repre-* 
sented Even the most resolute modern orthpdoKy wsu^y 
tries to modify this doctrine There is a breikiwith the past, 
which no revival or reaction can quite conceal. 1 ( 1 t>j * 

Agam, the Reformation had drawn a Ime toound the 
sharply m Calvinism, less sharply ih LuHierantsiiV (wmdh alto 
gave a quast ncHrmatave position to istSi^dniessiOns of>(F|tkilr)) 
Anglicanism once more resembles Lutberanitoi withdiifcmiitWI^ 

® Few Lutheran churches ppsSesii bishops In iiii 

^ episcopal system ” is a nght claimed ^t>n behdlf of ^ the CiVA 
government ^ 1 

® This Is not fully fonnulat^ even m the I^th^ran Formu/n qf 
Concord nor yet in the MvinOTC canons of Dqrt and Confespon 
of Westminster though these and Other Pfote<!tant creeds ' have 
various instalments of thO finished doOtritie, Onh mifeht add 4 
still further distinction Of the Pjbtestant scholasticiSifi. XI10 
Atonement imparts to the believer (a) forgiyea®^ 
acceptance Actual renewal 19 of course, aomethipg beyond either 
of these 
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It enjoins public reading of certain lessons from the Apocrypha 
and uses in worship even the “ Athanasian ” as well as the two 
more ancient creeds On the basis of belief in inspiration we 
find* dunng the days of Protestant scholasticism, the most 
reckless and insane assertions of scnptural perfection Even 
in our own time, popular Protestant evangelicalism joins with 
the newer emphasis upon conversion the two great early Pro- 
testant appeals— to Atonement and to infallible Scripture But 
the Protestant Church is by no means alone in making such 
assertions Other Churches make them too, though they over- 
lay and disguise them with appeals to tradition and to the 
authority of the Church itself or the Fathers The definite 
and limited burden had to be more definitely dealt with , hence 
these Protestant extravagances 

The first great rival to Protestant orthodoxy, apart from 
its old enemy of Rome, was Socinianism, guided by Laelius 
S4>oiaima* Socinus (q V ), but still more by his nephew Faustus 
hm Thoroughly mtellectualist, and rational, and super- 
naturalist, it has no one to champion it to-day, yet its influence 
IS everywhere Jesus, a teacher who sealed His testimony 
with His blood, and, raised from the dead, was exalted or 
adopted to divme glory, thus giving to men for the first time 
the certainty that God’s favour could be won and eternal hfe 
enjoyed— such is the scheme There is no natural theology , the 
teachings so described are really part, or rather are the essence, 
of the revelation of Jesus- Atonement is a dream, and an 
immoral dream Supernatural sacraments of course drop out 
The Lord’s Supper is a simple memorial Baptism were better 
disused* though Faustus will leave the matter to each Christian 
man’s discretion There is not in all Church history any state- 
mlBrit of doctrine better kmt together Socinus’s church is a 
school— a school of enlightenment He was also — like Calvin, 
if on more narrowly common-sense Imes — an admirable exegete 
Harnack ranks his s>^tem with Tridentine and post-Tndentine 
theology on the one hand, and with Protestantism on the other 
hand, as the third great outcome of the history of dogma 
Nevertheless the j\idgment of history declares that this brilliant 
Exploit was^ entirely eccentnc, and could only m mdirect ways 
subserve theolomcal study Those to-day who are nearest the 
Socirti in belief &e as far as any from their fashion of approach- 
ing and justifying their chosen version of Christian doctrine 

Even after the loss of the Protestants and the suppression 
or expulsion of the Jansenists, the doctnnal history of the 
iMtpr bit- Rome IS described as governed by discus- 

tory of * sions m regard to Thomist Augustinianism The 
lUmta Mohmsts {t e followers of Louis Molina the Jesuit, 
not Michael Molmos the mystic) are the leading 
boftn^t representatives of a different theology. Harnack, a 
keenly hostile cntic, draws attention to a change m the region 
of moral theology, not dogmatics After long controversy, St 
Alfonao Liguon’s doctrine of Probabilism (onginated by Molina) 
definitely tnumphed everywhere Conduct is considered lawful 
if any good Church authority holds it to be defensible , and 
“ prObabihty ” warrants the confessor in taking a lenient view 
of sms which he himself, and authaities of weight m the 
Church, may regard as black m the extreme From Hamack’s 
point of view, the theory destroys Augustinianism, whatever 
honour may still be paid to that name Another important 
change in Roman Catholic theology has been the increasing 
persobal power of the pope- This was significantly foreshadowed 
when Kiis IV put forward by his own act what is known as the 
credd of the Council of Trent ; and, after the coldness of the 
iSth centurjf^ and the evil days of the French Revolution, an 
IJ^tramontanp t;eviva^, relymg with enthusiasm on the papacy, 
grew more and more strong until it became all-powerful under 
Pius IX It gamed a notable victory when that pope, acting 
<^ 'his own aiuthontjr, defined (1854) as of faith a doctrme which 
liad been long anq dis<^ssed— the Immaculate or abso- 

hiteiy smless Coocerapn (deeper than mere sinlessness m act 
and life)' of tho^ Bk^ed Virgm* The second and decisive 
Yi<!:tory followed at the Vktican ‘Council (1870), which, at the 
cost of 'a small secession 'bf distinguished men, declared the 


pope personally infallible (see Infalubility) and irreformable 
as often as he rules ex cathedra points of faith or morals This 
once agam seems to be the last word m a long development 
Uncertamty as to the authorities determmmg religious belief — 
Scripture, tradition, Fathers, Doctors — is now, at least poten- 
tially, at an end ; the pope can rule every point definitely, if 
he sees good to do so. 

The theory of Development (J A Mohler, J H. Newman), which 
throws so new a hght upon the meaning of ‘toadition, is a valuable 
support of the conception of a sovereign pontiff drawing ^ 
out dogmas from implicit mto explicit life Still, new - 

and obscure questionings may still arise When is the „ 
pope ruling faith and morals from his throne ? When 
may the Church be assured that the infallible guidance 
is being given ? A startling fresh development is suggested by 
Harnack, while vehemently dismissed as impossible 6/ another 
Protestant scholar, H M Gwatkxu May a reforming or inno- 
vating pope arise ? He would find, m theory at least, that he 
possessed a weawn of matchless power and precision But 
hitherto Roman Catholic theology has refused to conceive of any 
(levelopment except by enlargement of the Church’s creed Much 
may be added to formulated behef , it is not adinitted that any- 
thing has been or can be withdrawn Bnlhant Modernist scholars 
like A Loisy may have successors who will champion theories 
of evolutionary transformation But at the present hour a repre- 
sentative writer names as a typical open question in his communion 
the Assumption of the Virgin Perhaps, indeed, it is rather a 
dogma hastening towards defimhon Is the theory or tradition 
correct that after death and bunal Mary was bodily received 
mto heaven and her grave left empty ? Such problems engage 
the official theologians of the Church of Rome 

It IS natural that the “ variations ” with which Bossuet re- 
proached the Protestants should demand more spacer The 
Chnstological problem seems to require separate 
treatment In regard to the Trinity, Protestantism tant 
has nothing very new to say, though Sabellianism ” lory of 
is revived by Swedenborg and Schleiermacher But 
m regard to Christology opmion takes fresh forms as early as 
Luther himself While this became conspicuous in connexion 
with his doctrine of consubstantiation in the Eucharist, it ap- 
pears ^ that he had a genume speculative interest m the matter. 
Commumcatio idiomatum was well known in the schools a-s an 
affair of terminology You might say correctly that God has 
died (meaning the Godman), or that a man is to be worshipped 

^rist Jesus According to Luther, however, it is not merely 
m words that the attributes of the Godhead quahfy Christ’s 
human nature ^ That takes place m fact , and so the human 
glonfied body of Christ is, or may become under conditions 
which please Him, ^ g at the Eucharist, ubiquitous This new 
quasi-monophysitism disinclined the Lutherans to make much 
of Christ’s humamty, while the Reformed, partly from the 
scholarly tradition of Calvm, partly from a polemical motive, 
laid great emphasis on the manhood A Ritschl ^ even speaks 
of the Reformed as teachmg Kenosis in the modem sense , but 
It IS to be feared they rather taught alternately the manhood 
and the Godhead than made a serious effort to show the com- 
patibility of divme and human predicates m one person. 
Christ as man was one of the Elect (and their head) , He needed 
grace , He depended upon the Holy Spirit On the other hand, 
as God, He was the very source of grace. The Lutherans held 
that the Incarnate One possessed all divme attributes, but 
either willed to suspend their use — this is the Kenosis doctrine 
of the Lutheran school of Tubingen in the 17th century — or 
concealed their workmg, the latter was the doctrine of the 
Giessen school- 

A theory which flickers through Church history m the train 
of mystical mfluence proceeding from the pseudo-Dionysius 
Areopagita has become more promment m modem 
times— that Christ would have become Incarnate aity *• of 
even had man not smned Rejected by Thomas, it /««««- 
IS patronized by Duns— not, one thmks, that he loved 
rational certainties more^ but that he loved redemptive necessities 

* According to I A Dorner 

* The human predicate^ are not held to modify the Divine 
nature except by modem Kenotici«ts who therefore, when they 
are Lutherans, claim to be completing Luther’s theory 

* Rechtfertigung u Versbhnung 1 p 384 
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less In a sense this theory puts the coping-stone upon Chnsto- 
logical development If we are wananted in regarding the 
Second Person of the Godhead as m very deed ** Himself vouch- 
safing to be made,” that great Becoming cannot well be sus- 
pended upon a contingency which might or might not anse , and 
theologians in general regard the sm of man as such a contingent 
event Incarnation almost demands to be speculatively inter- 
preted as the necessary last stage m the self-manifestation 
and self-imparting of God Yet interest in man*s moral neces- 
sities threatens to be lost amid this cosmological wisdom 
rheology pushed too far may overleap itself Those who 
shrink from the old confident assertion, “ Christ would not 
have become incarnate but for man’s sin,” might claim to say, 
from reverence and not from evasiveness, ignoramus On the 
Other hand, the type of thought which would perfect Christiamty 
in the form of a philosophy, and subordinates Atonement to 
Incarnation, is pledged to this doctrine that Incarnation was a 
rational necessity Such speculative views are associated with 
the revival of another traditional piece of mysticism — the Holy 
Spirit the Copula or bond of union m the Godhead There is 
no such assertion anywhere in the New Testament 

For modern German theories of Kerosts among Lutheran and 
Reformed see A B Bruce s Huntthaiton of Christ Basing on the 
„ language of Phil 11 7, they teach, in different forms, 

.that the Son of God became a man under human limita- 

® J*®^tions at conception or birth, and resumed divine predi- 
cates at His exaltation It might be put in this way — 
a really Divine personality, a really human experience Strong as 
are the terms of Phil 11 7, we can hardly suppose that St Paul 
had a metaphysical theory of Chnst’s person m view In Great 
Britain and America many have adopted this theory It is often 
taught p g that Christ's statements on Old Testament literature 
are to be interpreted m the hght of the Kcnosis The enemies of 
the theory insist that, while it safeguards the unity of Chnst’s 
personal expenence at any one point, it breaks up by absolute 
gulfs the continuity ol experience and destroys the identity of the 
person Indeed those forms of the theory \»^hich give us a Logos 
m heaven (John iii 13) along with the humbled or Incarnate Chnst 
on earth, seem to fail of unifying experience even at the single 
point Other suggestions in explanation of the mystery have been 
a gradual Incarnation, the process not l>eing complete 
until Clmst’s exaltation (I A Dorner’s earlier view) , 
impersonal pre-existcncc of the Lo^os who became 
logical personal — compare and contrast Marccllus of Ancyra — 

tfon** ** Incarnation (W Beysclilag’s earlier view, prac 

* tically adopted by Domer in his later days) , Jesus the 
man who was absolutely filled with the consciousness of God 
(Schleiermacher) , Jesus not to be defined in terms of ** nature/* 
either human or divine, but as the perfect fulfiller of God's absolute 
purpose (A Ritschl’s view practically adopted in later days by 
Beyschlag) Ihe orthodoxy which refuses all new theories may 
look for help to the pathological dissociation ofj personality or 
at least (c g J O Dykes lu I xpository Tivus, Jan 1906, Sanday, 
Chrtoiologtes Ancient and Modern) to the mystery of the subconscious 

We have now to look at Protestant theology in its dealing 
with questions in which it is more immediatel} or more fully 
interested In the early period known as the Protestant 
scholasticism there was no desire for progress m doctrme 
Arminh Challenged by Armimanism m Holland, the Calvmistic 
MBiam theology replied m the Confession of Dort , at which 
Synod English delegates were present This creed may almost 
rank with the Lutheran Formula of Concord as summing 
up post-Reformation Protestant orthodoxy But the direct 
fate of Arminian teachers or churches was no measure of their 
mfluence One proof of the latter is found m Archbishop Laud 
and the English High Churchmen of his school, who throw off 
the Augustinian or Calvmistic yoke in favour of an Arminian 
theology Lutheranism bad set the example of this change 
Later editions of Melanchthon’s Loci Communes, generously 
protected by Luther, drop out or tone down Luther’s favourite 
doctnne of predestination The Augustinian clock was running 
down, as usual In the 18th century “ Illumination ” — an age 
Tha which piqued itself upon its “ enlightenment,” and 

iiiamh which did a good deal to drive away obscurity, though 
mmtiotk •• at the cost of losing depth — Deism outside the churenes 
IS matched by a spmt of cool common-sense within them, a 
spint which IS not confined to professed Rationalists. Qvil 
wars and theological wranglmgs had weaned men Supposed 


universal truths and natural certamtics were in fashion. The 
plainest legacy of the i8th century to later times has been a 
humaner spmt m theology Christian teachers during the 
19th century grew more reticent m regard to future pjunish- 
ment The doctrine when taught is frequently softened , 
sometimes universalism is taught A movement, to- vnitma^ 
wards Ananism and then towards SocinianiSEa (Joseph aaiam 
Pnestley, Nath. Lardner, W. E Channing) among English 
Presbytenans and American Congregationalists left permanent 
results m the shape of new non-subscnbing churches and a 
diffusion of Unitarian theology (J Martmeau) The i8th 
century is very differently interpreted in different quarter^ 
Orthodox evangelicalism is tempted to view it as an apostasy 
or an aberration On the other hand, not merely agnostics 
like Leslie Stephen but Christian theologians of the Left like 
Ernst Troeltbch regard it as the time when supematurahsm 
began decisively to go to pieces, and the “ modem spmt to 
assert its authority even over religion. A Ritschl, agau), 
claims that neglected elements of Christianity were stnving for 
utterance, particularly a serious belief in God as Father and m 
His providential care It was not, says Ritschl, a turning away 
from Christian motives, but a turning towards neglected Christian 
motives This view seems logically to involve Ritschl’s belief, 
that It IS not the light of reason but the revelation of Chnst which 
warrants the assertion of God’s fatherly providential goodness 
Whether temporary or permanent, a great reaction from the 
18th-century spirit set m It was partly on Augustinian lines, 
partly on the lines of what the Germans call Pietism 7*^^ Bvmb^ 
Under John and Charles Wesley, a system known as gaticMi 
Evangelical Armimanism was worked out in i8th-cen- 
tury England, strongly Augustmian. in its doctnnes of sin and 
atonement, modem Augustinian m its doctrme of conversion, 
strongly anti-Augustinian in its rejection of absolute predesf 
tmation Within the Anghcan Church, however, the new re^ 
vival was Augustmian and Calvmistic, till it gave place to a 
Church revival, the echo or the sister of the iStra- 
montane movement m the Church of Rome The font 
vigorous practical life of the modem school of High Movement 
Church Anglicanism, initiated by John KeLle, W Hurrel] 
Froude, J H Newman, E B Pusey, is associated with a 
theological appeal to the tradition of the early centuries, and 
with a strongly medieval emphasis upon sacramental grace In 
Germany, dislike of the Prussian policy of “ Umon ” Lutberma 
— the legal fusion of the Lutheran and Reformed oppoaitloa 
Churches — ^gave life to a High Lutheran reaction 
which has shown some vigour in thought and some ** ” 

asperity m judgment (E W Hengstenberg , H. A C Haever- 
nick , dogmatic m G Thomasius and F A Philippi , more 
liberal type in C F A Kahms , history of doctrme m 
G Thomasius) The most distinguished of the theologians classed 
as “ mediatmg ” are C Ullmann, C I Nitzsch and Juliqs 
Muller Later evangelicalism m the English-speakmg lands 
gives up belief m predestination, or at least, with very few 
exceptions, holds it less strongly. That change is cle^ly a 
characteristic feature of i9th-centmy theology 
Many of the movements just mention^ are, at least m 
design, pure reactions mvolvmg no new thoughts. Apart from 
apologetics or single doctnnes like that of the Atone- propoaMta 
ment, the task of rethinking Christian theology upon to unify 
the great scale has been left chiefly to German science, theology, 
philosophical and histoncal If the task is to be accom^- 
pushed, then, whatever merit m detaS belongs to wise and 
learned writers already referred to, it would seem that sonjjs 
one central prmciple must become dommant. This considerar 
tion, as far as an outsider can judge, excludes any formal Roman 
Catholic co-operation in the suggested task. So long as theo- 
logical truth IS divided into the two compartments of natur^ 
or rational theology and mcomprehensible revealed mystenes, 
there is no possibility of carrying through a unity of prm- 
ciple Again, many Protestants rule themselves out of pai^ 
ticipation m the search for unified doctrme. It is a modem 
commonplace — Loofs dates the formula from about 1825 — that 
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Protestantism has two prmcipleb • a “ formal principle,” the 
authority of Sanpture, and a “ material principle,” the doctrme 
of justification by faith We have already indicated that some 
such. paiF io^ pnnaples was promment when histone Protes- 
tantism pulled Itself together for defence dunng its scholastic 
age. iBut surdy serious thought cannot acquiesce m a dual 
control WJiile, the double authority continues or is believed 
to Continue m power, there seems no hope Of makmg theology 
a livmg unit)-, which 'wiH claim respect from the modem age 

One great attempt at Unifying Chnstiau theology came from 
the side of philosophy Kant's scheme, which m religious theoiy 
. -1 , . I . as well as m chronology may be regarded as a link 
tM! between th^ i8th and 19th centunes, led on to the 
very tlifferent scheme of Hegel , ^nd the latter system 
iMMiiBm* began alnibst at once to influence Church doctrine 
D h StranSd {qv ) applietl it with explosive effect to the study 
of the hfe of Jesus F C Baur, assisted by able colleagues, if 
hardly lesa revolutionary, was much more in toucli with theology 
than Sttauss had been The Hegelian threefold rhythm was to 
run throngh ill history, especially for Baur through the history 
Of the Christian Church and of its doctnne Baur maintained a 
thorough-going evolutionary optimism The real was the 
ration^ ’ from first to last However bussed this a priori study 
had its merits It unified history with a mighty sweep, and 
revealed throfi A all the ages one evolving ptoces*^ But we have 
sbll to ask whether the doctrines it made prominent are really 
those which are vital to the Christian Church And we have to 
look into Baur’s esoteric mterprctation of the doctnnal develop- 
ment For him, as for Strauss, the unity of Cod and min is the 
central truth, of Which Christ's atoning death is a sort of pictorial 
»ymboL This ntiphcs that the whole of Western theology has been 
an aberration or an exotenc veiling: of the truth ^ In Do§:niaiic 
the school is represented by A E Biedermann, and with vanations 
by 0 , I^eiderer \ more orthodox reading of Hegel's thought 
which bnng^ it into line with some Chnstological developments 
Already described, is found in J E Erdmann and the theologians P K 
- ^ Marhemeke and Karl Daub Influences from Hegel are 
# also to be traced m Richard Rothe, I A Domcr A M 

la Fairbaim , and through the mediation of British philo- 

sophers Hegelianism has idely affected British theology 
The orthodox wing of Idealists take aS their watchword Incarna- 
tion , Chnstiamty is " tJio religion of the Incarnation ” (sub-titlc 
of Lux Mundt , see B F Westcott, passim) The rationalist 
wi^ rcbplve Incarnation and still more Atonement into symbols of 
philosophical truth Of the two parties, the latter appears the more 
Suocesstul m accomplishing the task of unifying theology, although 
at the cost of subcxdmating both theology and religion to philosophy 
Xhe strength of all the idealists conaists in their appeal to reason 

Schleiermach^r set himself to explain what is distinctive in 
teligion He dlstibguishes religioii from philosophy as feeling in 

- contrast with thought but when he has done that 

Scal 0 l§r* ubtr die Rekpon, 1790) he has little to add 

macoar ^ highly, wrought feehng may make a man 

religious, whether it be theistic or pantheistic , indeed as a child 
of Romanticism, Schleiermacher puts a peculiarly high estimate 
upon the pantheistic type What else can we e>^ct from a thinker 
who IS interested simply in feeling aa feelmg ? When he wrote 
his <j(lai 4 benslehr£ {1S21) Schleiermacher had become much more 
of a Christian churchman " Christianity 1$ one of the teleological 
pieties ” and has as Its peculiarity that " in it everything is referred 
to the redemption accomplished through JesuS of Naiareth ” But 
it is doubtful whether the elements of his final sjmthesis reall> 
interpenetrate. He tells us {hurxe Darstellung des thtologischen 
StudtuMs, 1811) that the theologian while himself loyal to his 
Church, must expound as a historian, the beliefs actually held m 
the branch of the Church which he represents Oil and water do 
not mix Do the unchecked individual enthnsiasm of the Reden, 
and the loyalty to established beliefs required in the later 
writings comlvne to form a living theology ? It is little wonder 
If Schleiermaclier attains a compromise rather than a umty He 
hns *1*09 one of the great ferments in modern Protestant doctnne 
IxMi of the Right and of the Left Alex Schweizer ■ maintained 
Ilia general positions more pvarly tlian any other But there is 
no Schleiermacher school \\ Herrmann, from his own point of 
view has quoted J C K Hofmann and F R Frank as making 
imTOrtant ihbflifi<iatxoiis and sometimes corrections cf the lines 
laid down by ^ Schleiermacher, while J S Candlish, representing 
a moderate bcottiah Calvinism, was half inclmed to, welcome tlu 
reduced foip of Schle^ermachcr’s basis found ii> H I Martenseu 
a Dane), T Beck, and the Dutchman, J J van Oosterze< 

e Scripture the true sottite^ of doctnne but the religious conscious 
ness its orderlhg principle 

‘ tlence R B, Hald'ane, m the Scottish Church lawsuit of 1904 
IS found liflbng^the House of Lords that Jnstm Martyr had a gra^p 
of speculaUV^ ttuth which wis impossible to St Augustine 1 
• Or Dutchman J H Soholten 


A bolder and more original attempt to restate Protostuntisui 
as a systematic umty is found in the work of A Ritschl, witli 
H. Schultz and W HSfrmann as md^endent allies and 
colleagues, and with J Kaftan \ Harnack and many Wwni 
others as younger representatives on divergent lines. Reaction 
against the philosophy of Hegel and the cnticism of Baur is common 
to all the school, though ^tschl went further back than tfie younger 
men towards critical tradition and further in some points towards 
orthodox dogma Positively, the school build upon foundations 
laid in ethics by Kailt and in philosophy of religion by Schleier- 
macher , so also R A Lipsius, and yet his dogmatic results coin- 
cide moie nearly with Bicdermann's or Pfleiderer's than with the 
'' mtermediate though not mediating ” position taken up by the 
Ritschlians Not even the acceptance of forgiveness as tlie central 
religious blessing is evclusively Ritschlian still it is a challenge 
alike to the i8th century, to the Church of Rome and to the modern 
mmd Ritschl and his friends forfeit that unifying of lift and duty 
which is gained bv making the moral or peihaps rather legal point 
of View supreme As they deny the natural religion of the i8th 
century — ^thc religion which works its way into harmony with 
(jrod by virtue — so, still more emphatically they refuse to bid the 
sinner ment forgiveness Thus they constitute one more rcvivdi 
of Paulmism or \ugustinianism though with cjualifica cions 

Their effort is to expound Christianity, not from the point of 
view of philosophy like the flegelians nor from that of an abstract 
conception of religion, tempered by regard for lustoncal precedents 
like Schleiermacher but from its own, from the C hristian point of 
view Ritschl has several dogmatic peculiarities mtenser in him 
than in his fellow workers and followers A notable instance is 
his doctnne of the Church— the communitv {Grmttnde) , the sole 
object of God's electing love, according to Ritschl's interpretation 
of St Paul Hence theology is not to be the utterance of individual 
( hnstianity merely, but of the Church’s faith embodied m it& 
classical literature the New Testament, and (subordmately) in the 
Old fhe finality of the New festament is partly due to its 
being the work of minds — including St Paul — who knew the Old 
Testament from the inside, and did not misconstrue its religious 
terminology as Greek converts almost inevitably did (cf Harnack 
or E Hatch) Upon the Church Ritschl who very much disliked 
and distrusted mysticism, poured out the same wealth of emotion 
which the Christian mystic pours out upon his dimly visualized 
God or Chnst Again, Ritschl divides all theology into two com- 
partments, morality and religion , service of men in the Kingdom 
of God direct relation to God m the Church by faith 1 hough he 
later declared that “ Kingdom of God '' was the paramount category 
of Christian thought, it does not appear that he substantially recast 
his theology Here then his strong desire for unity is cut across by 
his own action There may well be room for relative distmcuoiyi 
in any system of thought, however coherent but it looks as d 
Ritschrs distinction hardened into absolute dualism 

Ugam Ritschl modifies the doeinne of sm Like Schleu rmacher 
he substitutes collective guilt for ongmal sin , and he attaches 
^eat dogmatic value to the assertion that sin has two stages — 
Ignorance m which it is pardonable and obduracy, when it is ripe 
for final sentence (probably annihilation) Here then Ritschl 
swerves from Paulmism , it is in other Scriptures * that he finds 
his guarantees for the position just stated The result is to ehrai- 
nate everything remedial from the Christian gospel Yet Ritschl 
claims that his doctnne of Chnst as Head of the Church combines 
the lines of thought found separately in Anselm and Abelard, 
while Schlt-n rmacher is said to have been one-sidodly Abelardian 
Ritschl denies natural theology * as well as natural religion denies 
dogma outright in its Greek forms — Tnnitai lan and Chnstological , 
and seeks to transpose the doctrme of Atonement — Christ's Person 

or " Work as he puts it — from the legal to the ethical The Pauline 
touch shows itself plainly here Justification by faith is a " syn- 
thetic " judgment — the sinner is nghteops , it is not an “ ana- 
lytic " judgment — the believer is righteous God "lustificth the 
ungodly ” Sacraments are a repubhcation of the “ Word " of the 
Gospel , we have to content ourselves with this rather evasive 
formula, so often employed by the Reformers 

The highly academic Ritschlian movement has had wide practical 
influence m many lands Here English and American thought 
stnkes in sympathetically, offenng moral theories of Atonement 
though not looking so exclusively towards forgiveness Horace 
Bushnell's last theory declared that m forgiving sin God “ bore cost," 
as even a good man must do John M'Leod Campbell — with 
a strong desire for umty in thought, " the simplicity that is m 
Chnst " — caught most attention by the suggestion or a vicanous 
repentance in Jesus Chnst With R C Moberly this becomes an 
assertion that Chnst has imtiated a redemptive process of self 
humiUation, which wc can prolong in ourselves by the help ol 
sacraments if we choose , while W Porcher du Bose (hke E Irving 
early m the 19th century) holds the Adoptianist theory styled by 
A B Bnice ‘ redemption by sample — the divine Chnst has 

* TTnless I Tim 1 13, but is that epistle Paul’s ? 

• ITie ddetrine of " Value judgments " which he substitutes for 
Schlciermabher's iqipeal to feehng, belongs to philosophy of religion 
and 13 thus analogous to natural theology 
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assumed a tainted human nature and washed it clean, thus making 
it a promise and potency of the world's redemption 

Even if we accept the programme of reconstructing theology 
from a smgle point of view, we may desire to cnticize not 
merely Ritschl’s execution of the scheme, but his selection of 
the ruling prmciple Is it enough to extricate the spint of 
Protestantism from the imperfect letter of its early creeds ? 
Theology set of difficulties is raised by the progress of 
mod science No Protestant can deny that it is a duty for 
Soleace Christianity to come to teims with scientific dis- 
coveries, and few Catholics will care to deny it Anxious 
negotiations thus ansc, which colour all modem schemes of 
theology But with a certain school they become central and 
dominant We distinguish this position from the new emphasis 
on Chnstology, whether churchly or radical Those who find 
a gospel in philosophy are ready to dictate terms to outsiders , 
but those who wait upon science for its verdicts supplicate 
terms of peace Just as much of Christianity is to survive as 
science will spare Often the theologians m question look to 
psychology as the permanent basis of religion , who is to deny 
that religion is a psychological fact, and the natural expression 
of something m man’s constitution ? This stram may be 
recognized, mingled with others, in Schlciermacher , it has 
found interesting expression in the contnbutions of H J 
Holtzmaiin and Ernst Troeltsch to the volume dealing with 
Chnstianity in Die Kultur der Gegenwart Christ is confessed 
as the greatest figure of the past, and as one of no small im- 
portance still for the present and future But, with entire 
decision, Christianity is called to the bar of modern culture 
From that tribunal there is to be no appeal, whether to a higher 
revelation or to a deeper experience This view stands in 
connexion with the study of comparative religion Out of that 
^ery Ritschl school, which began by despising all religions 
( xcept those of the Bible, has developed the rehgtonsgeschtchtlich 
movement, which dissolves Christianity m the wider stream 
Such a policy is at the opposite pole to RitschPs , he desired 
to interpret Christianity in the light of its own central thought 
If Chnstians can find m their faith new resources to meet the 
new needs, they may hope to command the future Theology 
if It is to live must be henceforth at once more Chnstian and 
moie scientific than it has ever yet been 

A less threatening yet important possibihty of modifica- 
tion arises out of the scientific study of the New Testament 
Theology Augustme, Luther, the evangelical revival, went back 
aad New to St Paul , can Christianity not dig deeper by going 
Testa- back to Jesus ? A Protestant has to view the past 
scholar ^^'’tory of doctrine very much as a succession of de- 
sbip"" clensions and revivals, the latter more than counter- 
acting the former He does not claim to have regained 
the inspiration of a Paul , but he holds that Augustine was more 
Christian than the sub-apostolic age, and Luther more Chnstian 
than Augustine That is the hopeful feature in the past The 
task for the present, with its unequalled scientific resources, is 
to get nearer than ever to the heart of the Gospel. Must Pauline 
categories always be supreme ? The Ritschl school, and others 
too, have made an earnest effort to mcorporate Christ’s words 
m Dogmatic and no longer shunt them into s> stems of 
“ Christian Ethics ” They have not idolized Paulimsm , but 
have they not idolized Luther ? They seem to take for granted 
that the spirit — though not the letter — of that great man was a 
definitive statement of the Christian pnnaple To interpret 
Christianity out of itself is one thmg, to interpret it out of 
Luther, even out of a distillate of Luther, is possibly a lower 
thing The theology of the future may draw more equally 
from several New Testament types of doctrines The scheme 
that includes most may be the successful scheme Unity may 
be safeguarded in the confession of Chnst, and theology indeed 
prove “ Chnstocentric ” ^ Above all, the social message of 

1 Thomasius and H B Smith are quoted as holding the “ Christo 
centnc ” ideal A M Fairbairn. mindful of the vast importance of 
the conception of God, amends the programme Theology is to be 
formalh Thnstocentnc, materially Theocentnc (Fatherhood of God) 


Jesus may well prove a gospel to our materially prosperous 
but inwardly sorrowful age Any school of thought which 
despises that hope has small right to call itself Christ^ 

Casting a backward glance once more over the evolution 
of Chnstian theology, we may say very roughly that at first 
it recognized as natural or rational truth the bemg 
of the Logos, and as special fact of revelation the aad^Z- 
Incarnation of the Word in Jesus Christ In medieval veaied- 
times the basis was altered What had been rational 
truth now claimed acceptance as supernatural mystery 
Modem idealists, ill at ease with this inheritance, try to show 
that Christ’s Incarnation no less than His eternal divine bemg 
is a natural and rational truth But, when this programme is 
caiTied out, there is no small danger lest the relations traced 
out between God and men should c-ollapse into dust, the facts 
of Chnst transform themselves into symbols, and the idealistic 
theology of the nght wheel to the left 
Agam, Western theology, very roughly summarized, while 
acceptmg the earlier doctrinal tradition, has broken new ground 
for Itself, in affirming as rational necessity that God xbe 
must punish sm (this is at least latent m Aqumas’s Atoae- 
doctrme of natural law), but as contmgent fact of re- 
velation that God has in Chnst combined the punishment of sin 
with the salvation of sinners ; this is the Reformation or post- 
Reformation thought Here again the desire makes itself felt 
to impute more to God’s nature Is His mercy not as mherent 
as His justice ? If so, must He not redeem ? For, if He 
merely may redeem but must punish, then His greatest deeds 
on our behalf wear an aspect of caprice, or suggest unknown 
if not unknowable motives The doctnne of penal substitution 
in the Atonement, as usually conceived, seems to point m the 
same direction as predestinananism Behind superficial mani- 
festations of grace there is a dark background, almost like the 
Greek Fate The ultimate source of God’s actions is somethmg 
either unintelligible or unrevealed Chnstian theology cannot 
acquiesce in this In our day especially it must seek to light 
up every doctnne with the genuine Christian belief m God’s 
Fatherhood And yet here again incautious advance may 
seem to overleap itself If it should come to be held that with 
so kind a God no redemption at all is necessary, the significance 
of Chnst is immensely curtailed if not blotted out Even if 
He should still be taken as the prophet of the divine goodwill, 
yet the loss of any senous estimate of sm makes good nature 
on God’s part a matter of course Christianity of such a type 
is likely to be feeble and precarious Perhaps we may find a 
third and better possibility by ceasmg to aim at a scientific 
gnosis of God, either limited or unlimited Perhaps what 
concerns the Chnstian is rather the assured revelation that God 
IS actmg in character, like Himself, and >et actmg wonderfully 
by methods which we could not predict but must adore The 
free life of personal bemgs is no more to be mastered by a 
formula than it is to be assigned to caprice A God who is 
love wiU act neither from wilfulness nor from what is called 


rational but might more correctly be called physical necessity 
He will act in and from character Always wise, always holy, 
always unsearchable, the Christian’s God is that heavenly 
Father who has His full image and revelation m Jesus Christ 
While the greatest of all theological systems, the Summae 
of the middle ages, include everythmg m the one treatise, it 
has been the busmess of post-Reformation learmng 
to effect a formal improvement by distnbutmg theo- dMsioma 


logical studies among a definite number of headmgs 
The new theory lived and grew throughout the i8th- 


ot theo- 
logy 


century Age of Enlightenment (<? g J S Semler), Imking Pro- 
testant scholasticism with modern thought, and exhibitmg 


the continuity of science in spite of great revolutionary changes 
and great reactions The begmnmg is ascribed to A Hypenus 
(Gerhard of Ypr^s), a professor at Marburg, and, it seems, a 
conciliatory Lutheran, not, as sometimes said, a Reformed 
(151 1-64), He published Four Books on the Study of Theo- 
logy (1556) Book iv IS said to be the first appearance of 
Practical Theology— ^Liturgies, Pastoral Theology, &c In 
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Virtue of another work (De Formandts Conaontbus, 1553), I Further details must be sought m text-books But it may 


Hypenus has been further termed the father of Homiletics 
L Danaeus (Daneau), a French Protestant, has the merit of 
publishing for the first time on Christian Ethics (1577) It 
has been supposed that the Reformed divinity here set itself 
to remedy the dogmatic dryness of Protestant scholasticism, 
fifty years before the Lutheran G Calixtus moved m the matter 
{Theol Moralis, 1634) Too much has been made of this 
Danaeus hardly represents at all what moderns mean by 
Christian ethics He does not contrast the Christian outlook 
upon ethics with all others, but dwells chiefly upon the super- 
emmence of the Ten Commandments as a summary of dut} 
Other distinctions are named after an interval of two centuries 
J T Gabler, for the first time “ with clearness ** (R Flmt), 
wrote m 1787 De Justo Discrimine Theologiae Biblicae et 
Dogmaticae Biblical Theology is a historical statement of the 
different Bible teachings, not a dogmatic statement of what 
the wnter holds for truth, qm truth Again, P. K. Marheineke 
is named as the first writer (i8io) on Symbolics, the com- 
parative study of creeds and confessions of faith In 1764 the 
mtroductory study of theology as a whole, which Hypenus 
mvented had been given by S Mursinna the name it has since 
usually borne — “ fheological Encyclopaedia ” Most of such 
Encyclopaedias have been “ matenal,” i e connected treatises, 
giving a brief outline of theolo^ as a whole, not, of course, 
alphabetic indexes or dictionaries The most famous of all, 
however — Schleiermacher’s Kurze Darstellung des theologischen 
Studtums (ist ed i8n) — belongs to the class of “formal’^ 
encyclopaedias It states how theology should be divided, 
but does not profess to give a bird’s-eye view of results 

Schleiermacher’s treatise is highly individual Iheology is 
viewed as essentially a branch of church administration True, 
in the theologian properly so called the scientific interest is 
Strong , where the reli^ous or practical interest is stronger, you 
get church rulers or admmistrators m a narrower sense Still, 
even to the theologian the practical interest in church welfare is 
vital Theology loses its savour when studied in a spirit of merely 
scientific curiosity , and it does not concern the lay Christian 

In spite of what may be deemed eccentric 111 this standpoint 
Schleiermacher’s summary is full of interest He divides as 
follows — I Philosophical Theology A Apologetics , B Polemics 
II Histoncal Iheology A Exegetical — including the determina 
tion of the canon , B Church History proper , C The depicting 
of the present state of the Church (i) its faith — Dogmatics , the 
belief of one branch of the Church (2) its outward condition — 
Statistics , these should be universal Symbolics is to be a branch 
of statistics Biblical “ Dogmatics ” also is said to be nearer this 
than it IS to Dogmatics proper III Practical Theology A the 
service of the (local) church Homiletics, Liturgies, <S:c , B the 
Government of the (national or international) Church questions 
of relation to the State &c The reader will note Schleiermacher’s 
peculiar way of dealing with Dogmatic as the l>ehef of the Church 
— an unprecedented view, according to A Ritschl — and his requiring 
that belief to be reported qua historical fact 

It IS singular that Schleiermacher on the whole sums up in the 
Kurze Darstellung against the separation of Cliristian Ethics from 
Dogmatics But he grants that much may be said on both sides 
of that question, and in his own Glaubenslehre he follows ordinary 
usage and as far as possible banishes Ethics to a ChrtsUtohe S%tten- 
lehre a book which has caused him to be regarded by Protestants 
as the founder of modern Christian Ethics There are therefore 
three parallel studies, on all of which Schleiermacher published — 
Dogmatic or Glaubenslehre Christian Etlucs, Philosophical Ethics 

Curiously enough, it is from Schleiermacher’ s philosophical 
ethics that a threefold division — the Chief Good, Virtues, and 
Duty or the Law — passed into almost all text-books of Chns- 
tian Ethics, till recently a rebellion rose against it on the 
ground of redundancy and overlapping Books on Christian 
Ethics have also found room for a quasi Synoptic doctnne of 
the Kmgdom of God, which Paulmized dogmatic systems were 
slow to admit It should also be noted that Schleiermacher’s 
place for Apologetics is b) no means undisputed Many dislike 
the subject , some would thrust it into practical theology 
Again, the new study of the religions of the world is seeking its 
place in the cumculum of Christian theology, just as it is seeking 
— m some wa^to modify Christian thought The recognized 
p^ce, the amred results, have not yet been attamed 


be affirmed that Dogmatic must remain the vital centre , and 
so far we may soften Flint’s censure of the British 5^,^^ 
thoughtlessness which has called that study by the conciu- 
name “ systematic theology ” Systems of ethics and 
apologetics are welcome to the theologian , encyclopaedia ” 
is a new and broader-based “ systematic theology ” in itself , 
but none of these is central as Dogmatic is One may also 
aenture to declare that Dogmatic rests upon philosophical and 
histoncal studies, and exists for practical uses Thus a triple 
or fourfold division of theological sciences seems natural 
Lastly, It must be confessed that at the beginning of the 
20th century there is more life or health in history than in 
philosophy, and much more m either than m dogmatic theology 

Sub-divisions of Dogmatic, whether well chosen or ill, throw 
light upon theology as developed in the past The six usual 
Protestant headings are as follows Theology proper, Anthro- 
pology, Chnstology (C Hodge nere inserts Hamartiology), 
Sotenology, Ecclesiology (omitted by C Hodge), Eschatology 
The Lombard’s Sentences deal in bk 1 with God , bk 11 the 
creatures , bk 111 Incarnation, Redemption, Virtues , bk iv 
Sacraments and Last Things Aqumas’s Summa has no such 
clear lines of division 

The Church carried forward from the middle ages a tradition 
of ** Moral Theolog} ” ^ answering to Christian Ethics, alongside 
of Dogmatics or of all-inclusive Sumtnae Casuistry (with 
parallels in early Protestantism like Jeremy Taylor’s Ducior 
Duhtianttuni)^ growing out of the Confessional, is character- 
istic of this Roman Catholic Ethic, yet the study is not re- 
stricted to the technical equipment of confessors The Roman 
Catholic contributors to the volume on Christianity m Die 
KuUur der Oegenwart write on —I Dogmatic A Apologetic 
or General Dogmatic , B Special Dogmatic or Dogmatic proper 
II Moral Theology 111 Practical Theology The Protestant 
contnbutors, representing somewhat varied standpoints m 
German religion, follow much the same plan Apologetic ha^ 
no separate place with them , but the system of theology (m a 
sense midway between the dogmatists and the encyclopedists), 
IS allotted between Dogmatics, Christian Ethics and Practical 
Theology 

iLiTERATURE — A bibliography of theology cannot name every 
important book The effort 13 made here (i) to mention writers 
of great onginahty and distinction (2) writers of special importance 
to some one Christian confession, (3) without needless repetition of 
what has already been said [4) dogmatic treatises being preferred 
but not to the exclusion of ever^hing else 

Origen is great in scholarship as well as in system Athanasius’s 
On the Incarnation of the Eiernal Word represents his central thoughts 
not less interestingly because it is earlier than the Anan contro 
versy Cyril of Jerusalem’s Catechetical Lectures are a statement 
of doctrine for popular use but arrangetl as a complete system 
Gregory of Nyssa’s Great Catechesis is an instruction to catechists 
how they should proceed — though of course stating the writer’s 
theology and apologetic, with his belief in universal salvation 
Theodoret has an outline of theology in the last book (v ) of liis 
treatise Against Heresies Theodore of Mopsuestia is a more sus 
pected representative of the same scholarship — that of Antioch 
John ( hrysostom is the orator of the school Cynl of Alexandria 
represents the later Alexandnan theology With John of Damascus 
the progress of Greek divinity ends A good modem statement is in 
Chr Androntsos's Aoy^iarnci) In the West Augustine is the chief agent 
in breaking new ground for theology The Enchiridion ad Laurentium 
IS a slight but interesting sketch of a system, while the De Doctrma 
Christiana is another lesson in the imparting of Christian instruction, 
as IS also naturally, the De Catechizandis Rudibus The City of God 
and the Confessions are of unmatched importance in their several 
ways , and nothing of Augustine's was without influence Gregory 
the Great’s Magna M or aha should also be named 

In the middle ages Isidore (at its gateway) then Peter Lombard 
then Aquinas (and his rivals) are pre eminent for system Anselm 
and Abelard for onginahty, Bernard of Clairvaux as the theologian 
who represents medieval piety at its purest and in its most char- 
actenstic forms while Thomas h Kempis’s devotional masterpiece, 
On the Imitation of Christ, with Taulers Sermons and the Theologta 
Germantca belong to the world’s classics All the Protestant re- 
formers are of theological importance — Luther, Melanchthon and 

1 " Mystical Theology ” is desenbed in Addis and Arnold’s 
Catholic Dictionary as a “ branch ” of Moral Theology 
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Calvin, then Zwingh, then John Knox and others The reply to 
Protestantism is represented by Cardmal Bellarmine, Petavius (less 
directly), Moehler 

Speculative theology was represented m the Roman CathoUc 
Church of the 19th century by the Italian wnters A Rosmim, 
V Gioberti, I Mainiani della Rovere Roman Catholic learning 
has always taken a high place (the Bollandists , the Benedictines , 
the huge collections of Migne) Of the Church’s ample devo- 
tional literature St Francis of S^es and F W Faber are mvourable 
specimens A modem Dogmattc is by Syl T. Hunter, S J 

Anglican theology is little inclined to dogmatics We have such 
unsystematic systems as Bishop Pearson’s Exposition of the Apostles’ 
Creed — a book of the golden age of great wnters — or we have 
average 19th-century Church orthodoxy in Bishop H Browne, On 
the XXXIX Articles Anghcanism prefers to philosophise institu- 
tions (R Hooker, Laws of Ecclesiastical Polity), or states ancient 
learmng (R Cudworth , the Cambndge Platomsts) or else polemical 
learning — Bishop Bull (against Petavius’ s innovating views of 
history) D Waterland (against S Clarke), S Horsley (against 
J Pnestley), J B Lightfoot (very strong as an apologist in scholar- 
ship , not strong in pure thinking) , the polemic becomes altogether 
concihatory in those other glones of 19th-century Cambndge 
B F Westcott and F J A Hort Or Anglican theology deals 
with histoncal points of detail, such as fill the Journal of Theol 
Studies In devotional hterature Anghcanism has always been nch 
(e e Jeremy Taylor, Archbishop R Leighton L Andrewes, W Law, 

J H Newman) Bishop Butler stands ^ himself m lonely greatness 

English Puntanism lives in the affections of modem readers 
more than the Protestant schoolmen of the Continent do — Richard 
Baxter, John Owen, John Howe, Thos Goodwin, John Goodwin 
(an early Arminian) , for learning, John Lightfoot , for genius, 
John Muton , for literary and devotional power, John Bunyan — 
always admirable except when he talks Puritan dogma Essential 
Puritanism is prolonged in the ipth century by R W Dale 
{The Atonement Christian Doctrine) The Scottish leader, T 
Chalmers {Lectures on Divinity )f is more important as an orator or 
as «i man than as a thinker The somewhat earlier lectures of 
G Hill are dry 

Armmianism is less fully worked out by Arminius than by later 
Dutch divines of whom the “ conciliatory ” Limborch is sometimes 
used as a Methodist text-book The theologian of Enghsh 
Methodism, apart from Jolm Wesley himself, is Richard Watson 
W B Pope’s Compendium is a somewhat more modern version 

Jonathan Edwirds, a very stern Calvinist is one of the few 
first-rate geniuses \merica has to boast in theology C Hodge, 
A A Hodge, W G T Shedd, published Calvmistic systems Horace 
Bushnell had great influence 

While the production of systems of Dogmatic (and of Christian 
Ethics) never ceases m Germany, A Ritschl was content to rely 
on his treatise upon Justification and Reconciliation (vol 1 History 
of the Doctrine , u Biblical material , 111 Positive construction — 
but much intermingled with history , good English translations 
of 1 and 111 ) His Unterncht in der Christhchen Religion is poor 
as a school-book but useful for reference Something is to be 
learned regarding Ritschl himself from his very hostile Hist of 
Pietism The earlier Entstehung der altkatholischen Kirche (2nd ed 
1857) IS a landmark in Apologetics and Church history J Kaf- 
tan’s Dogmatic should be named, also the Modern Positive Theology 
of Th Kaftan and others 

H L Martensen’s Dogmatics restates substantial orthodoxy with 
fine literary taste His Christian Ethics, though diffuse, is per- 
haps the finest piece of Protestant theology under that title His 
friend, I A Dorner, had a powerful mind but an inferior gift of 
style 

The student of theology will do well to seek in the best histones 
of doctrine more detached treatment than Dogmatic can give 
F Loots mentions W Munscher, JAW Neander, F C Baur, 
G Thomasius F Nitzsch A Harnack, as showing steady advance 
Add Loots himself and R Seeberg Works in English by W G. T 
Shedd, G P Fisher J F Bethune Baker Church formularies m 
Winer {Confessions of Christendom), Schaff {Creeds of Christendom), 
F Loots {Symhohh) The Symhohk of J A Moehler is a very able 
anti-Protestant polemic 

A German reviewer has associated as Enghsh contnbutions to 
Dogmatics, A M VaAxhz.\ni*sChristinModernTheology, h B Bruce’s 
Apologetics, and the present wnter’s Essavs towards a New Theology 
Two American books represent modern evangehcalism — W N 
Clarke’s very successful Outline of Theology, and W A Brown’s 
Christian Theology in Outline The High Church position is given 
in the Manual of T B Strong, Evangelical Anglicanism in H G C 
Moule’s Outline 

Encyclopaedia may be studied m J F Rabiger, translated with 
additions oy J Maepherson J Drummond (Unitarian) and A 
Cave (Congregation ahst) have wntten Introductions to Theology, 
Cave’s bibhographies are not free from errors Amencan contn- 
butions m P Schaff’s Propaedeutic and J F Hurst’s Literature 
of Theology , a Classified Bibliography Recent German work by 
CFG Heinrici , for older treatment see C R Hagenbach 

(R Ma) 


THEON, AELIUS, Alexandnan sophist of uncertain date, 
author of a collection of preliminary exercises (prthgymnasmata) 
for the trammg of orators The work (extant, though mcom- 
plete), which probably formed an appendix to a manual of 
rhetonc, shows learning and taste, and contams valuable 
notices on the style and speeches of the masters of Attic oratory 
Theon also wrote comraentanes on Xenophon, Isocrates and 
Demosthenes, and treatises on style He is to be distmguished 
from the Stoic Theon, who lived m the time of Augustus and 
also wrote on rhetonc (Qumtilian, Inst Oral ix. 3, 77). 

THEON, of Samos, Greek painter of the age of Alexander 
the Great, is mentioned by Qumtilian as a good artist of the 
second rank If we may trust the somewhat flimsy stones told 
about him, his forte consisted in a lifelike, or perhaps, as Brunn 
(Kunstlergeschichte, 11 253) puts it, a theatneal representation 
of action His figures were said to start out of the picture 
He chose such congenial subjects as the madness of Orestes, 
and a soldier rushing to battle Another painter, Theorus, is 
mentioned, whom Brunn regards as identical with Theon 

THEOPHANES, sumamed “ the Confessor ** (c ad 758-817), 
Greek ascetic, chronicler and saint, belonged to a noble and 
wealthy family, and held several offices under Constantme V. 
Copronymus (741-775) He subsequentlv retired from the 
world and founded a monastery (tov MeyaXov *Aypov) near 
Sigriane ^ He was a strong supporter of the worship of 
images, and m 815 was summoned to Constantmople by Leo 
the Armenian, who formally ordered him to renounce his 
principles Theophanes refused, and, after two years’ im- 
prisonment, was banished to the island of Samothrace, where 
he died He subsequently received the honours of canoniza- 
tion At the request of his dying friend, George the Syncellus 
(q V ), Theophanes undertook to continue his Chronicle, which 
he earned on from the accession of Diocletian to the downfall 
of Michael I Rhangabes (284-813) Tlie work, although 
wanting m critical insight and chronological accuracy, is of 
great value as supplying the accounts of lost authorities The 
language occupies a place midway between the stiff ecclesiastical 
and the vulgar Greek In chronology, in addition to reckonmg 
by the years of the world and the Christian era, Theophanes 
mtroduces m tabular form the regnal years of the Roman 
emperors, of the Persian longs and Arab caliphs, and of the five 
oecumenical patriarchs, a system which leads to considerable 
confusion The Chronicle was much used by succeedmg 
chroniclers, and m 873-875 a compilation m barbarous Latm 
(m vol 11 of De Boor’s edition) was made by the papal librarian 
Anastdsius from Nicephorus, George the Syncellus, and Theo- 
phanes for the use of a deacon named Johannes The transla- 
tion (cr rather paraphrase) of Theophanes really begins with the 
reign of Justin II (565), the excerpts from the earlier portion 
bemg scanty At that time there were verv few good Greek 
scholars m the West, and Anastasms shows himself no exception 

There is also extant a further continuation, in six books of the 
Chronicle down to the year 961 by a number of mostly anonymous 
wnters (called 01 Qeo<t>dvrir, Senptores post Theophanem), 
who undertook the work by the instnictions of Constantine Por- 
phyogenitus 

Editions of the Chronicle — Editio prtneeps, J Goar (1655) , 
J P Migne, Patrologia Graeca cviii , J Classen in Bonn Corpus 
Scriptorum Hist Byzantinae {i^-^g-^i) , and C de Boor (1883-85) 
with an exhaustive treatise on the MS and an elaborate index , 
see also the monograph by J Pargoire, “ Saint Th^ophane le 
Chronographe et ses rapports avec saint Theodore sludite/* in 
Buftti'Ta'a Xporuch ix (St Petersburg, 1902) v 

Editions of the Continuation in J P Migne, Patr Gr , cix , and 
by I Bekker Bonn Corpus Scriptorum Hist Byz (1838) , on both 
works and Theophanes generally sec C Knimbachcr Geschichte 
der bysantinisrhen Litteratur (1897) , Ein Dithvrambus auf Theo- 
phanes Confessor (a panegyric on Theophanes by a certain proto- 
asecreitSf or chief secretary, under Constantine Porphyrogemtus) 
and Etne neue Vita des Theophanes Confessor (anonymous), both 
edited by the s ime writer in Sitzungsbenchte der phtlos -phtlol und 

* Near the village of Kursfiunla, on the Sea of Marmora, between 
the site of the ancient Cyzicus and the mouth of the Rhyndacas, 
rums of the monastery mav still be seen on the whole question 
see J Pargoire’s monograph section 6 (see Bibliography) 
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der hist Cl der h. hayer A had der WissevschafUn (1896, pp s8s- 
$25 , and 1897, pp 371-399) , Gibbon’s and Fall (eu Bury), 

V p 5 «> 

THEOPHANO {c 956-991), wife of the Roman emperor Otto 
II , was a daughter of the Eastern emperor Romanus II , and 
passed her early years amid the tragic and changmg fortunes 
which beset the court of Constantinople Otto the Great having 
procured her betrothal to his son Otto II , she was married to 
him and crowned empress at Rome by Pope John XIII on the 
14th of \pril 972 In return for costly gifts brought by her to 
her husband, she was granted extensive estates m all parts of 
the empire She appears to have been a woman of great beauty 
and considerable intelligence, and after the death of Otto the 
Great in 973 gradually superseded his widow Adelaide as the 
chief adviser of the new emperor, whom she accompanied on 
several mihtar}^ expeditions She introduced many Byzantine 
customs mto the German court After the death of Otto in 
December 983 she returned to Germany, which she governed 
with conspicuous success m the name of her son, Otto III In 
989 she visited Rome, where she exercised as tmperatnx the 
imperial prerogatives, and probably compelled the Romans to 
swear to acknowledge her son Theophano died at Nimwegen 
on the 15th of June 991, and was buried m the church of St 
Pantaleon at Cologne 

Stt J Moltmann Theophano, die Gemahhn Ottes II in threr 
Bedt Hung fur die Pohttk Ottos I und Ottos II (Gottingen 1878) 

THIsOPHILE, the name by which Th^ophile de Viau (or 
Viaud), French poet (1591-1626), is more commonly called 
He was bom m 1591, at Clairac, near Agen, and spent his early 
years at Bouss^res de Mazeres, his father’s property He was 
educated at the Protestant college of Saumur, and he went to 
Pans in his twentieth year In 1612 he met Balzac, with whom 
he made an expedition to the Netherlands, which ended in a 
serious quarrel On his return he seems to have been for two 
jears a regular playwright to the actors at the H6tel de Bour- 
gogne In 1615 he attached himself to the ill-fated Henry, 
duke of Montmorency (1595-1632), under whose protection he 
produced with success the tragedy of Pyrame et Thish^y acted 
robably about 1617 and prmted in 1623, although placed later 
y some critics This piece, written in the extravagant Spanish- 
Italian manner, which was fashionable m the interval between 
the Pleiade model and the inno\ ations of Corneille, was ridiculed 
by Boileau (Preface to his (pAivres, 1701) Theophile was the 
acknowledged leader of a set of Parisian hbertines, whose 
excesses seem to have been chiefly dictated by a general hatred 
of restraint He himself was not only a Huguenot, but a free- 
thinker, and had made unsparing use of his sharp wit in epigrams 
on the C hurch and on the government In 1619 he was accused 
of blasphemous and indecent writings, and was banished from 
Pans He took refuge in the south of Prance, where he found 
protection with many fnends He was allowed to return in the 
next \ear, and effected a partial reconciliation with one of his 
most powerful enemies, the due dc Luynes He served in 
that )ear in the campaign agamst the Huguenots, but in the 
autumn was again in exile, this time in England He was re- 
called in 1621, and began to be mstnicted m the Roman 
Catholic rehgion, though his abjuration of Protestantism was 
deferred until the end of 1622 There w nothmg to show that 
t^iis conversion was purely political , in any case it did little to 
molhfy his enemies In 1622 he had contributed four pieces 
to the Nouveau Parnasse Sattrtque, a miscellany of verse by 
many hands In the next year a new edition appeared, with the 
addition of some li( entious verse, and the inscription par Ic steur 
Th/opktle on the title-page Contemporary opmion justified 
Theophile’s denial of this ascription, but the Jesuit father, 
Francois Gara^se, published a tract against him entitled La 
Doctrine cuneme (1623) Tbcophile was agam prosecuted 
This time he fled from Pans, to the court of Montmorency, and 
was condemned m his absence (19th of August 1623) to death 
On his flight to the border he was arrested, and imprisoned m the 
Conciergerie m Pans He defended himself in an Apologte au 
rot (1625), and was liberated in September, his sentence bemg 
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commuted to banishment for life Under Montmorency’s pro- 
tection he was able to hide in Pans for some time, and he subse- 
quently accompanied his friend and patron to the south. He 
died m pans on the 25th of September 1626 

The great interest aroused by the prosecution and defence of 
Th6ophile is shown by the number of pamphlets on the subject, 
forty-two of which, written between the dates 1622 and 1626, are 
preserved m the Biblioth^que Nationale m Pans 

Les (Euvres du Sieur Tniophtle were pnnted in Pans in 1621 
and other collections followed during his lifetime Six years after 
his death Georges de Scud6ry edited hts work with a Tomhtan 
(copy of obituary verses), and a challenge m the preface to an\ 
one who might be offended by the editors eulogy of the poet \ 
tragedy entitled Pastphae, pubhshed m 1631, is piobably not 
Thdophile's, and is not included m his works the standard modern 
edition of which is that of Alleaume in the Btbhoihique LhSvtricnne 
(2 vols 1856) Besides Pyrame et Thtsbi, his works include a para 
jihrase, half verse half prose of the Phaedo There are numerous 
French and Latin letters his Apologte, a promising fragment of 
comic prose nairativt and a large collection of occasional verses, 
odes, elegies stanzas, Ac 

In addition to Allcaumc’s edition, a delightful article in fhdo- 
phile Gautier’s Gfote'iques should be consulted respecting him A 
full account of the extensive literature dealing with Thcoph le is 
given by Dr K Schirmacher in a study on ThCophtle de Viaii 
(Leipzig and Pans, 1 897) In the Page disgracii of Tristan I’Hermite, 
the page makes the aequaintaiice of a dramatic autlior, and his 
descnption may be accepted as a contemporary portrait of Thto- 
phile’s vigorous personality 

THEOPHILUS, East Roman emperor (829-842), the second of 
the “ Phrygian ” dynasty Unbke his father Michael II , he 
declared himself a pronounced iconoclast In 832 he issued an 
edict stnctly forbidding the worship of images , but the stories 
of his cruel treatment of recall itrants are probably exaggerated 
At the time of his aci cssion, the vSicilians were still engaged in 
hostilities with the Saracens, but Theophilus was obliged to 
devote all his energies to the war against the caliphs of Bagdad 
(see Caliphatf, especially sect C , § 8) This war was cau'^eri 
by Theophilus, who afforded an asylum to a number of Persian 
refugees, one of whom, called Iheophobus after his conversion 
to Chnstianity, mametl the emperor’s sister Helena, and became 
one of his generals The Roman arms were at first successful , 
in 837 Samosata and Zapetra (Zibatra, Sozopetra), the birth- 
place of Motdsim, were taken and destroyed Eager for rc- 
vAge, Motasim assembled a vast army, one division of which 
defeated Theophilus, who commanded in person, at Dasymon, 
while the other advanced against Amonum, the cradle of the 
Phrygian dynasty After a brave resistance of fifty-five days, 
the city fell into Motasim’s hands through treachery (23rd of 
September 838) Thirty thousand of the inhabitants were 
slain, the rest sold as slaves, and the city razed to the ground 
Iheophilus never recovered from the blow, his health gradually 
failed, and he died at the beginning of 842 His character lias 
been the subject of considerable discussion, some regarding him 
as one of the ablest of the Byzantine emperors, others as an 
ordinary oriental despot, an overrated and insignificant ruler 
There is no doubt that he did his best to check corruption and 
oppression on the part of his officials, and admmistered justice 
with strict impartiality, although his punishments did not 
always fit the crime In spite of the dram of the war in Asia 
and the large sums spent bv Iheophilus on building, commerce, 
industry, and the finances of the empire were m a most flounsh- 
ing condition, the credit of which was m great measure due to 
the highly efficient administration of the department Theo- 
philus, who had received an excellent education from John 
Hyhlas, the grammarian, was a great admirer of music and a 
lover of art, although his taste was not of the highest He 
strengthened the walls of Constantinople, and built a hospital, 
which continued in existence till the latest times of the 
Byzantme Empire. 

See Zonaras, xv 25-29, Cedrenus, pp J 1 3-533 * Theophanes 
contmuatus, m , Giboon, Decline and Fall chaps 48 and 52 
F G Sclilosser, Geschichte der hildersturmenden Kaiser (1812) , 
G Finlay, History of Greece, 11 (1877) p 142 , G F Hertiberg 
Geschichte der Byzanhner und des osmamschen Retches, bk 1 (Berbn 
1883) , H Gelzer “ Abnss der by/antmischen Kaisergeschichte ” 
in C Krumbacher’s Geschichte der bvzantinischen Litteratnr (2nd ed 
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1897) and authorities under Roman Emjpirl Later On tlu 
early campaigns against the Arabs see J B Bury, in Journ 
Stvd vxi\ , 1909, pt 1 

THEOPHRASTUS^ the successor of Aristotle in the Peri- 
patetic school, a native of Eresus in Lesbos, was bom c 372 b c 
Hb original name was Tyrtamus, but he later became known 
by the ni( kname “ Theophrastus,” given to him, it is said, by 
Aristotle to mdicate the grace of his conversation After rc- 
ceivmg his first introduction to philosophy in Lesbos from one 
Leucippus or Alcippus, he proceeded to Athens, and became a 
member of the Platonic circle After Plato’s death he attached 
himself to Aristotle, and in all probability accompanied him to 
Stagira The intimate friendship of Theophrastus with Callis- 
thenes, the fellow-pupil of Alexander the Great, the mention 
made m his will of an estate belongmg to him at Stagira, aod the 
repeated notices of the town and its museum in the History oj 
Plants, are facts which point to this conclusion Aristotle in 
his will m ide him guardian of his children, bequeathed to him 
his library and the originals of his works, and designated him 
as his successor at the L>ceum on his own removal to Chalcis 
Eudemus of Rhodes also had some claims to this position, and 
Anstoxenub is said to have resented Aristotle’s choice Theo- 
phrastus presided over the Peripatetic school for thirty -five 
years, and died m 287 bc Under his guidance the school 
flourished greatly — thcie were at one period more than 2000 
students — and at his death he bequeathed to it his garden with 
house and colonnades as a permanent seat of instruction 
Menander was among his pupils His popularity was shown in 
the regard paid to him by Philip, Cassander and Ptolemy, 
cUid by the complete failure of a charge of impiety brought 
against him He was honoured with a public funeral, and 
“ the whole population of Athens, honouring him greatly, 
fuLjowed him to the grave (Diog Laert ) 

hrom the lists of the aneientb it appears that the activity of 
iheophrastus extended over the whole field of contemporary know- 
ledge His writing probably differed little from the Anstotehan 
treatment of the same themes, though supplementary m details 
(set T*i RiPATETics) He served lits age mainly as a great popuHnzer 
of science The most important of his books are two large botanical 
tieatiscb, On the Htbtory of Plants, in nine books (originally ten) 
and On the Causes of Plants, m six books (ongmally eight), which 
constitute the most important contnbution to botanical scienct 
during antiquity and the middle ages We also possess in fragments 
a Hi •ifory of Physics a treatise On Stones and a work On Sensation 
and certain metaphysical ’Avoplai which probably once formctl 
art of a systematic treatise Various smaller scientific fragment^ 
ave been collected in the editions of J G Schneider (1818-21) 
and F Wimmer (1842-62) and m Usener’s Analecta Theophrastea 

The Lthical Characters {'UOikoI deserves a separate 

mention Ihe work consists of brief, vigorous and trenchant 
delineations of moral types which contain a most valuable picture 
of the life of his tunc Ihey form the first recorded attempt at 
Rystem it’c character writing The book has been regarded bv 
some as an independent work , others incline to the view that tht 
sketches were written from time to time by Theophrastus, and 
collected and edited after his death , others again regard the 
Chat acters as part of a larger systematic work, but the styde of tlic 
book IS against this Theophrastus has found many imitators m 
this kind of writing, notably Hall (1608) Sir Thomas Overbury 
(1614-10), Bishop Earle (1628) and La Bruyire (1688) who also 
transUtctl the Characters 

Bibtiography — A good account of Theophrastus is found in 
7elkr Aristotle and the Earher P^tpatehes (Eng trans by B F C 
Costelloe and J H Muirhead, vol 11 , chap 18, 1897) For his 
astronomical work see Astronomy (Histoincal Section), and for the 
botanical works ste Dr J Berendes, Die Pharmacte bet den aUen 
CulturvGlken (vol 1, 1891) The Ethical Characters was edited by 
Casaiibon m 1592 and translated by T a Brny^re (1688-89), fbe 
best modem translation (with introduction and notes) is that of Sir 
R C Jebb (1870, new ed J E Sandys, 1909), recent editions 
are that of J M Edmonds and G E V. Austen (1904), containing 
text notes and illustrations (intended for schools), and that of 
C E Plennett and W A Hammond (1902) a translation with an 
introduction The work has been translated into nearly all Euro- 
pean bnguages (see Baldwin's DicU of Philos, and Psveh , voL m 
pt 1 ) (E Wh ) 

THEOPHYLACT (d c mo), biblical commentator, was bom 
most probably at Eunpus, m Euboea, about the middle of th6 
nth century He became a deacon at Constantinople, attained 
a high reputation as a scholar, and became the tutor of 


Constantine Porphyrogenitus, son of the Emperor Michael VIL, 
for whom he wrote The Education of Princes (llatSeia paxriktKy)) 
About 1078 he went into Bulgaria as archbishop of Achrida 
In his letters he complains much of the rude manners of the 
Bulgarians, and he sought to be relieved of bis office, but 
apparently w*thout success His death took place after 1107 

His commentanea on the Gospels Acts, the Pauline epistles 
and the Minor Prophets are founded on those of Chrysostom but 
deserve the considerable place they hokl in exegetical literature 
for their appositeness sobriety accuracy and judiciousness His 
other extant works include 130 letters and various homihes and 
orations and other minor pieces A careful edition of nearly all 
his vmtings, in Greek and Latm, with a preliminary dissertation 
was published in 1754-^3 by J F B M de Rossi (4 vols foL, 
Venice) 

See Krumbacher, Byzantimsche LiUeraiurqeschichte (2nd ed 1897) 
pp 132, 463 

THEOPOMPUS (b c 380), Greek histonan and rhetorician, 
was bom at Chios about 380 b c In early youth he seems to 
have spent some time at Athens, along with his father, who 
had been exiled on account of his Laconian symipathies Here 
he became a pupil of Isocrates, and rapidly made great progress 
in rhetoric , we are told that Isocrates used to say that 
Ephonis required the spur but Theopompus the bit (Ocero, 
Brutus, 204) At first he appears to Imve composed epideictic 
speeches, m which he attained to such proficiency that m 352- 
351 he gained the prize of oratory given bv Artemisia {qv) m 
honour of her husband, although Isocrates was lumself among 
the competitors It is said to have been the advice of his 
teacher that finally determmed his career as an historian — a 
career for which he was peculiarly qualified owing to his 
abundant patrimony and his wide knowledge of men and places 
Tlirough the influence of Alexander, he was restored to Chios 
about 333, and figured for some time as one of the leaders of 
the anstocratic party m his native town After Alexander’s 
death he w^as again expelled, and took refuge vnth Ptolemy m 
Egypt, where he appears to have met with a somewhat cold 
reception The date of his death is unknown 

ihe works of Theopompus wtre chiefly historical, and are much 
quoted by later writers They included an tpitome of Herodotus's 
History (the genuineness of which is doubted) the Hellenics {'yAXTiviKd 
'EXXrjwjcai hroplat) the History of Philip and several 

panegyrics and hortatory addresses, the chief of wluch was the 
Letter to Ah xander The Hellenics treated of the history oi C rcece, 
m twelve books, from 41 1 (where Thucydides breaks off) to 394 — 
the date of the battle of Cmdus (cf Diod SiC , xiu 43, with xiv 
84) Of this work only i few fragments were known up tiU 1907 
The papyrus fragment of a Greek historian of the 4th century b c 
discovered b> B P Grenfell and A S Hunt, and pubhshed by 
them in Owrhynchus Papyri, vol v (1908), has been recQCTxzed 
by Ed Meyer, U von Wilamowitz-Moellendorflf and G Busolt 
as a portion of the Hellenics This identification has been disputed, 
however, by F Blass, J B Bury, E M Walker and others, most 
of -whom attribute the fragment which deals with the events of 
the year 395 b c and is of considerable extent, to Cratippus {q v,), 
A far more elaborate work was the ^iXiirrtKi in 58 books In this 
Theopompus narrated the history of Philip’s reign (360-336) With 
digressions on the names and customs of the various races and 
countries of w Inch he had occasion to speak, w hich were so numerous 
that Philip V of Macedon reduced the bulk of the history from 
58 to 16 books by cutting out those parts which had no connexion 
with Macedonia It was from this history that Trogus Pompeius 
(of whose Historiae Philippicat we possess the epitome by Jnstm) 
tlenved much of his matenal Fifty-three books were extant m 
the time of Photius (9th century), who read them* and has left 
us an epitome of the 12th book Several fragments, chiefl\ anec- 
dotes and strictures of various kinds upon the character of nations 
and individuals, are preserved by Athenaeus, Plutarch and others 
Of the Letter to Alexander we possess one or two fragments cited 
by Athenaeus, animadverting severely upon the immorality and 
dissipations of Harpahis The Attaih upon Pinto and the treatise 
On Piety, which arc sometimes referred to as s(j>aratc works were 
peihaps only two of tlie many digressions in the history of Philip , 
some writers have doubted their authenticity The libellous attack 
^pxifipapot, the "three-headed") on the three cities — Athens 
Sparta and Thebes — was publi^ed under the name of Theopompus 
by his enemv Anaximenes of Lampsacus The nature qf the extant 
fragments fully bears out the divergent criticisms of antiquity 
upon TheoTOmpus. Their style is clear and pure, full bf choicx 
and jpointed expresslonsj but lacking in weight and dignity Tlie 
artistic unity 01 h^is work suffered severely mom the frequent and 
lengthy digressions already referred to The most important was 
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that On the ithentan Demagogues in the loth book of the Phthpptca, 
containing a bitter attack on many of the chief Atheman statesmen, 
and generally recognized as having been freely used by Plutarch 
in several of the Lives Another fault of Theopompus was his 
excessive fondness for romantic and incredible stories , a collection 
of some of these (eou/id^ta) was afterwards made and published 
under his name He was also severely blamed in antiquity for 
his censonousness, and tliroughout his fragments no feature is 
more stnking than this On the whole, however, he appears to 
have been fairly impartial Phihp himself he censures severely for 
drunkenness and immorality, while Demosthenes receives his warm 
praise 

Bibliography — Fragments in C Muller, Frag Hist Grace , i , 
monograph by A J Pflugk (1827) and a good account in W Mure, 
Language and Literature of Ancient Greece, v pp 509-529 See 
also Greece Ancient History § Authorities A complete edition of 
the fragments of Theopompus and of Cratippus has oeen published 
by the Clarendon Press, Oxford (1909) containing the fragment 
of the new historian For a tliscussion of the authorship of this 
fragment see Oxyrhynchus Papyri (1908) vol v pp 1 10-242 , 
G Busolt, Hermes (1908), pp 255-285 [Der Neue Histortker und 
X€nophon\, E M Walker, Klio (1908) (‘‘Cratippus or Theo- 
pompus **) , W A Gohgher, English Historical Review, vol xxm 
pp 277-282 (“ The New Greek Histoncal Fragment “) , A von 
Mess Rhcintsches Museum (1908) pp 370-391 (“Dio Hellenica 
von Oxyrhynchos “) (E M W ) 

THEORBO [Fr. ihtorhey Ger Theorbay Ital. theorba, Barbitone], 
the large double-necked bass lute much used during the i6th 
and 17th centuries as general bass in the orchestra The body of 
the theorbo was constructed on the same principles as that of the 
lute but larger, and the same scheme of decoration was followed 
The neck, instead of being bent back at an angle to form the 
head, was straight, having sufficient pegs set in the sides of the 
head for from 12 to 16 stnngs tuned in pairs of unisons , on 
the fingerboards were marked 8 or more frets for semitones 
Above this neck was another without frets, curving forwards 
and slightly to one side to enable the long bass strings, stretched 
not over but at the side of the neck, to escape the pegs of the 
shorter stnngs These free stnngs, known as diapason strmgs 
(Ger Begletlsetien) were plucked ^ vide like those of the lyre, 
each giving but one note , the number of these strings vaned 
from 8 to II 

The theorbo was made in two sizes, the ordinary instrument 
measunng about 3 ft 6 in , and the Paduan, also known as archlute, 
about 5 It The chitarrone, or Roman theorbo, was the largest 
of all, a contrabass lute m fact and frequently stood over 6 ft 
high It differed slightly from the theorbo the body was a little 
smaller than in the Paduan variety the whole of the extra length 
being in the second neck The stengs over the fingerboard were 
of steel or brass and the diapason stnngs of spun wire 

For the historv of the theorbo, see Barbiton and Lute 

THEOSOPHY (from Gr ^€< 5 s, god, and o-o</)ia, wisdom), a 
term used to denote those forms of philosophic and religious 
thought which claim a special insight mto the Divine nature 
and its constitutive moments or processes Sometimes this 
insight IS claimed as the result of the operation of some higher 
faculty or some supernatural revelation to the individual, in 
other mstances the theosophical theory is not based upon any 
special illumination, but is simply put forward as the deepest 
speculative wisdom of its author But m any case it is char- 
actenstic of theosophy that it starts with an explication of the 
Divme essence, and endeavours to deduce the phenomenal 
limversc from the play of forces within the Divine nature itself 

General Theory — Theosophy is thus differentiated at once 
from all philosophic systems which attempt to rise from an 
analysis ci phenomena to a knowledge, more or less adequate, 
of the existence and nature of God In all such systems, God 
is the terminus ad quern, a direct knowledge of whom is not 
claimed, but who is, as it were, the hypothesis adopted, with 
varying degrees of certamty m different thmkers, for the ex- 
planation of the facts before them The theosophist, on the 
other hand, is most at his ease when moving within the circle 
of the Divine essence, into which he seems to claim absolute 
insight This, however, would be insufficient to distmguish 
theosophy from those systems of philosophy which are some- 
times called “ speculative ” and absolute,*’ and which also in 
many cases proceed deductively from the idea of God. 


In a wide sense, the system of Hegel or the system of Spinoza 
may be cited as examples of what is meant Both thmkers 
claun to exhibit the universe as the evolution of the Divme 
nature They must believe, therefore, that they have grasped 
the inmost prmciples of that nature so much is involved, 
indeed, in the construction of an absolute system But it is 
to be noted that, though there is much talk of God m such 
systems, the known universe — the world that now is — is no- 
where transcended , God is really no more than the prmciple 
of unity immanent m the whole Hence, while the accusation 
of pantheism is frequently brought against these thmkers, the 
term theosophical is never used m their regard A theosophical 
system may also be pantheistic, m tendency if not m mtention , 
but the transcendent character of its Godhead definitely dis- 
tinguishes It from the speculative philosophies which might 
otherwise seem to fall under the same definition God is re- 
garded as the transcendent source of being and purity, from 
which the individual in his natural state is alienated and afar 
off An histoncal survey shows, indeed, that theosophy gene- 
rally anses m connexion with religious needs, and is the expres- 
sion of religious convictions or aspirations Accepting the 
testimony of religion that the present world lies m wickedness 
and imperfection, theosophy faces the problem of speculatively 
accountmg for this state of things from the nature of the God- 
head Itself It is thus in some sort a mystical philosophy of 
the existence of evil , or at least it assumes this form m some 
of its most typical representatives 

The term Mysticism {qv) has properly a practical rather than 
a speculative reference, but it is currently applied so as to 
include the systems of thought on which practical mysticism 
was based Thus, to take only one prominent example, the pro- 
found speculations of Meister Eckhart {qv) are always treated 
under the head of Mysticism, but they might with equal right 
appear under the rubric Theosophy In other words, while an 
emotional and practical mysticism may exist without attempt- 
ing philosophically to explain itself, speculative mysticism is 
almost another name for theosophy There is still a certain 
difference observable, however, in so far as the speculative 
mystic remams primarily concerned with the theory of the 
soul’s relation to God, while the theosophist gives his thoughts 
a i^er scope, and frequently devotes himself to the elaboration 
of a fantastic philosophy of nature 
In the above acceptation of the term, the Neoplatonic doctrine 
of emanations from the supra-essential One, the fanciful emana- 
tion-doctrine of some of the Gnostics (the aeons of the Valen- 
tmian system might be mentioned), and the elaborate esoteric 
system of the Kabbalah, to which the two former in all pro- 
bability largely contnbuted, are generally mcluded under the 
head of theosophy In the two latter instances there may be 
noted the allegorical interpretation of traditional doctrmes and 
sacred wntmgs which is a common characteristic of theosophical 
wnters Still more typical examples of theosophy are furnished 
by the mystical system of Meister Eckhart and the doctrine of 
Jacob Boehme {q v ), who is known as “ the theosophist ” par 
excellence Eckhart’s doctrine asserts behind God a predicateless 
Godhead, which, though unknowable not only to man but also 
to Itself, IS, as it were, the essence or potentiality of all thmgs. 
From it proceed, and m it, as their nature, exist, the three persons 
of the Trmity, conceived as stadia of an eternal self-reVealmg 
process The eternal generation of the Son is equivalent to 
the eternal creation of the world But the sensuous and pheno- 
menal, as such, so far as they seem to imply independence of God, 
are mere pnvation and nothingness , things exist only through 
the pup^ence of God m them, and the goal of creation, like its 
outlet, IS the repose of the Godhead The soul of man, which as 
a microcosmos resumes the nature of thmgs, stnves by self- 
abnegation or self-annihilation to attam this unspeakable 
reunion (which Eckhart calls being buried in God) Regarding 
evil simply as pnvation, Eckhart does not make it the pivot of 
his thought, as was afterwards done by Boehme , but his notion 
of the Godhead as a dark and formless essence is a favourite 
thesis of theosophy 
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Besides mystical theology, Boehmc was indebted to the 
wntmgs of Paracelsus This circumstance is not accidental, 
but pomts to an affinity in thought The nature-philosophers 
of the Renaissance, such as Nicolaus Cusanus, Paracelsus, C^an 
and others, cunously blend scientific ideas with speculative 
notions denved from scholastic theology, from Neoplatonism 
and even from the Kabbalah Hence it is customary to speak 
of their theones as a mixture of theosophy and physics, or theo- 
sophy and chemistry, as the case may be Boehme offers us a 
natural philosophy of the same sort As Boehme is the typical 
theosophist, and as modem theosophy has nourished itself 
almost m every case upon the study of his works, his dominatmg 
conceptions supply us with the best illustration of the generd 
trend of this mode of thought His speculation turns, as has 
been said, upon the necessity of reconciling the existence and 
the might of evil with the existence of an all-embracmg and all- 
powerful God, without fallmg mto Manichaeanism on the one 
hand, or, on the other, into a naturalistic pantheism that denies 
the reality of the distinction between good and evil He faces 
the difficulty boldly, and the eternal conflict between the two 
may be said to furnish him with the prmciple of his philosophy 
It IS in this connexion that he insists on the necessity of the Nay 
to the Yea, of the negative to the positive Eckhart^s Godhead 
appears in Boehme as the abyss, the eternal nothing, the 
essenceless quiet (“ Ungrund and “ Stille ohne Wesen ** are 
two of Boehme’s phrases) But, if this were all, the Divine 
Being would remain an abyss dark even to itself In God, 
however, as the condition of His manifestation, lies, according 
to Boehme, the “ eternal nature ” or the mystertum maptum, 
which is as anger to love, as darkness to light, and, m general, 
as the negative to the positive This pnnciple (which Boehme 
often calls the evil in God) illummates both sides of the anti- 
thesis, and thus contains the possibility of their real existence 
By the “ Qual ” or torture, as it were, of this diremption, the 
universe has qualitative existence, and is knowable Even the 
three persons of the Trmity, though existing tdedtter beforehand, 
attain reality only through this pnnciple of nature m God, 
which is hence spoken of as their mairtx It forms also the 
matter, as it were, out of which the world is created , without 
the dark and fiery pnnciple, v^e are told, there would be no 
creature Hence God is sometimes spoken of as the father, and 
the eternal nature as the mother, of things Creation (which is 
conceived as an eternal process) begins with the creation of the 
angels The subsequent fall of Lucifer is explained as his 
surrender of himself to the principle of nature, instead of dwell- 
ing m the heart of God He sought to make anger predommate 
over love , and he had his will, becommg pnnee of hell, the 
kingdom of God’s anger, which still remams, however, an in- 
tegral part of the Divine universe It is useless to follow 
Boehme further, for his cosmogony is disfigured by a wild 
Paracelsian symbolism, and his constructive efforts m general 
are full of the uncouth straming of an untrained wnter In 
spite of these defects, his speculations have exercised a re- 
markable mfluence 

Schellmg’s Philosophical Inquiries into the Nature of Human 
Freedom (1809) is almost entirely a reproduction of Boehme’s 
ideas, and forms, along with Baader’s wntmgs, the best modem 
example of theosophical speculation In his philosophy of 
identity Schellmg {qv) had already defined the Absolute as 
pure indifference, or the identity of subject and object, but 
without advancing further mto theogony. He now proceeded 
to distinguish three moments m God, the first of which is the 
pure indifference which, m a sense, precedes all existence — ^the 
primal basis or abyss, as he calls it, in agreement with Boehme 
But, as there A nothing before or besides God, God must have 
the ground or cause of His existence m Himself This is the 
second moment, called nature m God, distinguishable from 
God, but mseparable from Him It is that m God which is not 
God Himself, it is the yeammg of the eternal One to give birth 
to itself This yearning is a ^mb unintelligent longmg, which 
moves like a heaving sea in obedience to some dark and m- 
definite law, and is powerless to fashion anything m permanence. 
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But m correspondence to the first stirring of the Divine existence 
there awakes m God Himself an mner reflective petception, by 
means of which — smee no object is possible for it but God — 
God beholds Himself in His own image In this, God is for the 
first time as it were realized, although as yet only withm Him- 
self. This perception combines, as understanding, with the 
primal yeammg, which becomes thereby free creative will, and 
works formatively in the originally lawless nature or ground 
In this wise is created the world as we know it In ever}'' 
natural existence there are, therefore, two principles to be 
distinguished — first, the dark pnnciple, through whicdi this 
IS separated from God, and exists, as it vere, m the mere 
ground , and, secondly, the Divine pnnciple of understandmg 
The first is the particular will of the creature, the second is the 
universal will In irrational creatures the particular will or 
greed of the individual is controlled by external forces, and thus 
used as an instrument of the universal But m man the two 
prmciples are consciously present together, not, however, m 
inseparable union, as they are in God, but with the possibility 
of separation This possibility of separation is the possibility 
of good and evil In Bochme’s spint, Schellmg defended his 
idea of God as the only way of vindicating for God the con- 
sciousness which naturalism denies, and which ordinary theism 
emptily asserts This theosophical transformation of Schellmg’s 
doctnne was largely due to the influence of his contemporary 
Baader {qv) Baader distinguishes, m a manner which may 
be paralleled from Boehme, between an immanent or esoteric 
process of self-production m God, through which He issues 
from His unrevealed state, and the emanent, exoteric or real 
process, in which God overcomes and takes up mto Himself 
tlie eternal ” nature ” or the prmciple of selfhood, and appears 
as a Tnnity of persons The creation of the world is still further 
to be distinguished from these two processes as an act of freedom 
or will , It cannot, therefore, be speculatively constructed, but 
must be histoncally accepted Baader, who combmed his theo- 
sophy with the doctrmes of Roman Catholicism, has had many 
followers Among thinkers on the same Imes, but more or less 
independent, Molitor is perhaps the most important Sweden- 
borg {q,v ) IS usually reckoned among the theosophists, and some 
parts of his theory justify this inclusion , but his system as a 
whole has little m common with those speculative constructions 
of the Divine nature which form the essence of theosophy, as 
strictly understood 

Besides the books mentioned under Mysticism, and those referred 
to under individual authors, Baur's Die chrxsthche Gnosis tn xhrer 
geschtchilichen Entwtcklung (1835) and Hamberger, Sitmmen aus 
dem Heiligthum der chrtsthchen MysUh und Theosophte (18^), may 
be mentioned (A S P -P ) 

Oriental Theosophy 

The term “ theosophy ” has m recent years obtamed a some- 
what wide currency in a restneted signification as denommat- 
ing the beliefs and teachmgs of the Theosophical Society. This 
society was founded m the United States of Amenca m the year 
1^75 by Madame H P Blavatsky {qv), m connexion With 
Colonel H S Olcott (d 1906) and others The mam objects of 
the society were thus set out • (i) To establish a nudeus of the 
universal brotherhood of humanity , (2) to promote the study 
of comparative religion and philosophy ; (3) to make a sys- 
tematic investigation mto the mystic potencies of life and 
matter, or what is usually termed ** occultism ” As regards 
the first object the mere fact of joming the society and becommg 
an “ initiated fellow ” was supposed to involve a certain kind 
of mtellectual and soaal brotherhood, though not implying 
anything m the nature of an economic union This latter 
aspect of the fraternity was to be satisfied bv the contnbution 
from each fellow of live dollars by way of imtiation fee The 
societjr’s theory of universal brotherhood was, however, of far 
wider scope, being based upon a mystical conception of “ the 
One Life” — an idea denved from and common to vanouS 
forms of Eastern thought, Vedic and Buddhist. It implies the 
necessary interdependence of all that is — ^that ultimate Oneness 
which underlies and sustams all phenomenal diversity, whether 
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inwardly or otttwardi}, wlxether individual or universal The 
theosophical cpnception of brotherhood is thus rather transcen- 
dental than materialistic, and is not therefore to be regarded 
as the exact equivalent of the socialistic doctnne of the solidarity 
of the huknan race 

The .second object of the society^ the study of comparative 
religion and philosophy, soon crystallized into an exposition of 
a more or less definite system of dogmatic teachmg The leading 
thesis seems to have been that ail the great religions of the world 
originated from the same supreme source, and that they were 
all to be regarded as so many divers expressitms of one and the 
same furidamental truth, or Wisdom Religion,*^ in such form 
and dress as was best adapted to suit the times and the people 
for whose spiritual growth and development religious instruction 
was required Now, m order to discern this underlying truth 
m the various and apparently conflictmg world creeds, appeal 
was made to a “ Secret Doctnne,’* and “ Esoteric Teaching,’’ 
which Madame Blavatsky proclaimed had been held for ages 
as a sacred possession and trust by certain mysterious adepts 
m occultism, or “ Mahitmds,” with whom she said she wai* m 
psychical as well as in direct physical communuAtion It is 
here that the theosophical movement showed its most serious 
shortcomings. From time to time Madame Blavatsky’s 
numerous fnends and associates were allowed to witness the 
mamfestationa of “ occult phenomena,” which she averred were 
the outcome of her connexion with these “ Mahatmas ” The 
fraudident character of the “ phenomena ” was on several 
occasions exposed by numerous painstaking investigators (see 
Proceedings of the Society for Psychical Research, vols m and 
IX , and A Modern Pnesiess of Isis, by Solovyoff) There are, 
moreover, numerous passages in the sacred books of the East, 
especially those of the Buddhists, which warn the student 
against the assumption that “ magical ” performances of any 
kind are to be regarded as provmg the truth of the performer’s 
teaching ; and indeed it must be owned in justice to the theoso- 
phists tihat similar wammgs are to be found scattered through- 
out their writmgs ; while even Madame Blavatsky herself 
was wont to expatiate on the folly of accepting her ‘‘ pheno- 
mena as the mark of spintual truth Yet at the samo tune 
it cannot well be denied that she Was in the habit of pomting 
to the said marvels as evidence of her Mah&tma’s existence 

If theosophy were to be judged solely by the published 
revelations of this “ Secret Doctnne ” it would hardly be de- 
servu:^ of senous consideration , for, as suggested m the 
separate article on Madame Blavatsky, the revelations them- 
selves appefir to have been no more than a crude compilation 
of vague, fcdntradictOry and garbled extracts from vanous 
pcnoaicals, books and translations It was an article of faith 
with her disciples that the outward and visible Helena Petrovna 
Blavatsky was on certam occasions the vehicle of psychic 
powers of • transcendent spintual ^ import Although there is 
not ihuch to justify such a proposition, it may perhaps be con- 
ceded that she was m many respects abnornial and that some 
of her work is charactenstic of a process known to modem 
psychologists as automatism,” or in other words that it is 
the result of a spasmodic uprush to the surface of sub-conscious 
mfental activities Apart, however, from these pseudo-revela- 
tions the r 1 osophic^ Society has given nse to an extensive 
hteratilrfe, some of which displays a high degree of argumentative 
and expository ability ; and moreover the movement has from 
time to time attracted the attention and secured the co-opera- 
tion of many earnest seekers, of some few of it can be 
truly said thati they possess^ undoubted spnntiial power, in- 
sight and knowledge 

Soon after the death of Madame Blavatsky a split m the 
soaety Was brought about by Mr Wm J'ldge (d 1896) of 
New York, who damfed the leadership , and there came into 
existence two if not three separate theosophical societies 
(following Judge and later Mrs Katherine Tmgley in Amenca, 
Olcott and Mrs Annie Besant in America and with a more 
or ie8& independent organization m England), each one con- 
tendmgrthat the or^al afflatus of the founder had descended 


upon It exclusively The fortunes of the societies arc, however, 
of less importance than their leadmg doctnne 
It will be surmised from what has been said that any concise 
statement of orthodox theosophy is hardly to be expected , 
though from the materials available a fairly definite outline of 
Its leadmg tenets can be deciphered We will try to give a 
cursory review of three of the' most impwitant of these, viz : 
the constitution and development of the personality or ego, 
the doctnne of Karma ” , and the Way or Path towards en- 
lightenment and emanapation Human personality, wc learn, 
IS the temporary manifestation of a complex organization con- 
sisting of seven prmciples,” which are united and inter- 
dependent, yet divided mto certain groups, each capable ot 
maintaining temporarily a spurious kind ot personality of its 
own and sometimes capable of acting, so to speak, as a distinct 
vducle of our conscious individual life Each “ prmciplc ” is 
composed of its own form of matter, determined and condi- 
tioned by Its own laws of time, space and motion, and is, as it 
were, th« repository of our various memories and volitions 
These seven “ principles,” starting from the most gross — the 
physical body, or “ Rfipa ” — become more and more subtle and 
attenuated until we reach the Universal Self Aim&,” the centre 
as also the matnx of the whole, both individual and universal 
Now that which binds together these elements of our nature 
and maintams their mterrelation m their respective spheres 
of activity — that which determines an mdividual’s powers, his 
tastes, his opportunities, advantages and drawbacks, m a woid, 
the character' — is his “ Karma ” Broadly bpeakmg, it is the 
sum of an mdividual’s bodily, mental and spiritual graMh , 
having Its roots, as it were, spread over many lives, past and 
future The two sentences, “ as a man soweth, so must he 
reap,” and ** as he reaps so also he must have sown,” give com- 
prehensive expression to the idea of Karmic activity 
The doctnne of Karma is with modification common to both 
Buddhism and Brahmmism, and m their expositions theoso- 
phists have apparently drawn from both sources 
The theosophic “ Path ” to the final goal of emancipation 
or Nlrv&na, is m a great measure denved from the Buddhist 
literature, available to the English-speaking peoples through 
numerous excellent translations, more especially those of Pro 
fesAr r W Rhys Davids, and also from the many translations 
in all the European languages of the Bhagavad Gltd and 
Upanishads Theosophic teachings on this subject are not, 
however, exclusively Oriental, for following their contention 
that they are the exponents of the universal and unchangeable 
Wisdom Religion ” of all the ages, theosi^hists have selected 
from various sources-— Vedic, Buddhist, Greek and Cabalistic — 
certam passages for the purpose of exposition and illustration. 
To the uninitiated it would appear that this selection has been 
made, generally speaking, at random , it is at any rate lacking 
in the wise discrimination one would expect from the supposed 
source of its mspiration* Nevertheless theosophists by their 
investigations and expositions have undoubtedly been brought 
in touch with some of the most profound thought m both 
ancient and modern worlds , and this fact m itself 1^ assuredly 
had an inspirmg and ennobling influence upon their lives and 
work The histones of all the great religious and philosophic 
movements show them as developments of an evolutionary 
process, amving at their accepted dogmas through long penods 
of contention between numerous tendencies and cross-currents, 
resulting in some compromises and not a little confusion of 
thought So It is m the main with theosophy It has followed 
Buddhism in deprecating any reliance upon ntual Ceremonial 
and sacnflcial observances of all kmds are held to be useless 
m themselves, but operative for good or ill indirectly by their 
effect upon the mental attitude of those who practise them 
ITieosophists insist; hoWever, that all religious observances 
had their origm m some myfetical process, the true meaning of 
which has m most mstances been lost. The Path is represented 
as the great work Whereby the mner nature of the individual 
IS consciously transformed and developed The views of life 
hdd by the ordmOry mortal as well as his aims and motives 
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must be radically altered , and simultaneou<?ly a change must 
take place m his modes of speech, conduct and thought The 
Path IS said to be long and difficult, and with most individuals 
must extend over many lives It is divided mto four stages, 
each one representing the degree of spiritual growth and karmic 
development at which the “ chela or disciple has arrived 
But even the entrance upon the very first btage implies some- 
thing more than, and something fundamentally different from, 
the life of an ordinary layman, however morally excellent this 
life may be Morality, important though it be as preparatory 
to the “ higher life,” does not alone lend itself to that awakening 
of the spiritual faculties without which progress along the Path 
IS not possible In good citizenship morality is practised out of 
regard to certain preconceived notions of the needs, the health 
and happiness of ourselves, our fellows and the community at 
large According to theosophy, it would appear that these 
notions are for the most part mistaken, or at any rate they are 
quite insignificant in comparison with the interests with which 
the traveller along the Path soon finds himself absorbed It is 
not that human needs are to be disregarded, but that the 
pabulum which he now sees that humanity really requires is of 
in incomparably higher order than that which is generally so 
considered Ihe physical methods and spiritual exercises re- 
commended by theosophists are those inculcated m the systems 
known in Hindu philosophy as RAja Yoga in contradistinction 
to the Hatha Yoga system, which is most commonly to be met 
with in India, and in which the material aspects are given 
greater prominence The Path has an active and a passive side 
Fresh knowledge, new forces and faculties, have to be acquired 
by positive and strenuous efforts, while, on the other hand, 
delusions and superstitions are to be abandoned by an attitude 
of conscious neglect , or to use the phraseology of the Hindus, 
Avtdydf nescience — the mental state of the unenlightened — 
through which the individual energies are scattered and dis- 
sipated m futile effort, is gradually replaced by Vtdyd, the 
higher wisdom which dispels the darkness of the mind, awakens 
our latent faculties and concentrates our efforts in the direction 
of that harmonious union, which ultimately results m Nirvana 
Although the way of the disciple or chela ” is always repre- 
sented as long and difficult, it is said that as he proceeds, the 
transcendental faculties which arise to help him enable him to 
pursue the nght course with ever increasing confidence and 
security These powers of the mind, or siddhi,” should never 
be sought for their own sake, or be used for selfish purposes 
The attempt to develop and use them without regard to the 
higher purpose is spoken of as practising the arts of “ black 
magic,” the exercise of which invariably leads to disaster. It 
is proclaimed that were the “ chela ” to attempt to make an 
improper use of his powers — that is to say, were he to yield to 
the promptings of selfishness, lust or ant^onism— «uch a lapse 
would at once set m action counteracting forces, which not only 
retard his upward growth, but which would, were such evil 
courses persisted m, lead ultimately to the obliteration of all 
his newly acquired psychic possessions 

The Path may also be described in terms of the ** seven 
principles ” It may be said to be a process of umficaiton^ 
whereby the centres of volition, consciousness and active 
memory are systematically shifted upwards from the lower to 
the higher “ principles ” until they have become firmly estab- 
lished m the Buddhi,” or ‘‘ sixth principle ” As this last stage 
IS approached the chela becomes less and less dependent 
on the guidance of traditions and scriptures The truth be- 
comes revealed to him by the opening of his inner vision, and 
he learns to see Dharma, the Eternal Law, as it were, face to 
face Thus theosophists may be said to accept in their own 
sense the saying . “ He who does the Will shall know the 
doctrine.” 

Along the Path are ranged ten great obstacles, or fetters, 
the Buddhist Sanyojanas, which have to be successively over- 
come before the final goal is reached As these sanyojanas 
give a very good idea of what has been termed the negative 
aspect of the Path, we may enumerate them as follows 
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1 The delusion of personaJUty— the belief m a perm im nt and 

unchangeable egoentity , 

2 Doubt as to the use of the higher elforts, or as to the possi- 

bility of solving the great mysteries of life 

3 The reliance upon ntual — seeking salvation through outward 

acts 

4 Lust 

i; Ill-will or antagonism 

6 Love of this life and its possessions — ‘ The ckre of i;uc world 

and the deceitfulness of riches ' 

7 The egoistic longing for a future life 

8 Pnde 

9 Self-righteousness 

lo Nescience 

A few words should be added as to the theosophic hell, Or 
“ Avichi ” This IS described as a long drawn-out dream of 
bitter memories — a vivid consciousness of failure without 
volition, or the power of initiative — a dream of lost oppor- 
tunities and futile regrets, of ambitions thwarted and hopes 
denied, of neglected duties, abused powers and impotent hate j 
a dream ending ultimately m the oblivion of utter annihilation 

There is no doubt much of valuable suggestion to be found m 
the philosophic system, or rather the conglomerate of systems, 
whicn pass to-day under the name of theosophy , and probably 
much has been done by means of its propaganda to populanze 
Eastern thought m the West, and m the East to reawaken a truer 
appreciation of its own philosophic treasures , but however that 
may be, the serious student would be well advised to seek his 
information and his inspiration from the foun^m heads of the 
theosophists’ doctrines, which arc all easily accessible m transla- 
tions , and to avoid the confusions and errors of wnters who in 
most cases have but a superficial if any knowledge of the onginal 
languages and systems from which their doctrine has been arbi- 
trarily culled (St G L F -P ) 

THtor, CATHERIMB (d 1794), French visionary, was bom 
at Barenton (Manchc) From her youth a victim of hallucina- 
tions, a long course of rebgioas asceticism m the convent of the 
Miramiones m Paris unhinged her mmd, and she was placed 
under restramt Liberated m 1782, her early delusion con- 
cerning a Messiah became accentuated , that she was destined 
to be the mother of the new Messiah, she was now assured , 
she pictured to her followers the fantastic features of the coming 
Paradise on earth , and was liailcd as the “ Mother of God ” 
From the idea of the advent of a Messiah to its realisatton was 
but a step , m Robespierre the Th^otists saw the redeemer of 
mankmd , and preparations for his mitiation were put m tram 
The enemies of Robespierre, resentmg hiS theocratic aims, 
seized upon his relations with the Th^tists as an engine of 
revenge , Cathenne, with Gerle (qv) and others, was krrested 
and imprisoned, and a letter to Robespierre discovered in her 
house. In the Convention M. G A, Vadicr trumped up the 
conspiracy of Theot, assertmg that Cathenne was a tool of 
Pitt, that the mummeries of the Th^otists were but a cloak for 
clerical and reactionary intrigue, and hmtmg that Robespierre 
favoured their designs The case was adjourned to the Re-’ 
volutionary Tnbunal, and figured m the proceedings of the gth 
Thermidor The accused were ultimately acquitt^, Cathenne 
herself havmg died m prison on the ist of September 17^. 

THERA, the southernmost island of the Sporades, now ealled 
Santonn (qv) It was known as Thera until after the Fourth 
Cnisade, when it became part of the duchy of the Archipelago 

THBRALITS (Gk Orjpw, to pursue), m petrology, a group 
of plutonic holocrystallmc rocks consisting of nephdine, basic 
plagioclase, augite and ohvine, and sO cdled be^se it is of 
rare occurrence, and its discovery was looked forward to with 
interest as completing the senes of basic rocks contammg 
nepheline as an essential constituent. The felspars are mostly 
of basic character and are often zonal ; the nephelme is of 
later crystallization, rarely idiomorphic and often decomposedv 
Pyroxene in these rocks may be of green colour or purphsh- 
brown and nch in titanium ; olivine is usually abxmdant 
Among the accessories toty be mentioned apatite and iron 
oxides, biotite and dark brown hornblende, the latter often 
surrounding the purple augite The rocks have rarely ophitit 
structure, but their> mmerals tend to have good crystalline 
form, except m the case of nephelme and orthoclase (if that be 
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present). By decomposition the nephelme 3nelds zeolites such 
as natrohte and analcite The theralites are rarely cross- 
grained and have much resemblance to dolerites m hand speci- 
mens Among localities for these rocks are Duppau in central 
Bohemia, Pndazzo (W Alps), Umptek (on the White Sea), 
Madagascar and the Crazy Mountains m Montana A variety 
of theralite occurs also at Montreal m Canada, and rocks from 
Crawford John m Lanarkshire and from Paisley m Renfrew- 
shire have recently been ascribed to this group 

Very close to the theralites is a senes of rock types known as 
the teschenites (from Teschen in Moravia) Insteaci of nephelme 
these rocks usually contain analcite, and from their microscopic 
characters it is by no means likely that the analcite is secondary 
after nephelme m this case , it appears, m fact, to be either pnmary 
or of pneumatolytic ongm Nepheline, however, has been found 
in teschenites from Portugal and from Moravia, so that the dis- 
tinction between the two senes practically vanishes In central 
Scotland around Edinburgh and Glasgow, teschenites are abundant, 
forming tluck sills intrusive into the Carboniferous rocks, and some 
are also known from Leicestershire (Whitwick) and from Arran 
riicsc teschenites are sometimes ophitic and present transitions to 
olivine-diabases on the one hand and to picntes on the other 
They arc the deep-seated representatives of the basaltic lavas which 
were emitted in great numbers in the early part of the Carboni- 
ferous period Other locahties for teschenite are the Caucasus and 
the coast of Cahfornia (Cuyama Valley, <lc ) 

The essexites are an allied senes containing a larger amount of 
alkali felspar Nephelme also occurs by no means uncommonly , 
the augite is sometimes green, but m other specimens is of a nch 
purple colour with well-marked zonal structure Olivine is by no 
means uncommon and brown hornblende and biotite occur rather 
frequently The type rock is from Essex (Massachusetts) and other 
examples have been desenbed from Rongstock on the Elbe from 
Mount Royal (Montreal) from S Norway, near Chnstiama, and 
from St Vincent in the Cape Verde Islands A few essexites have 
been found in Britain accompanying the Carboniferous teschenites 
near Edinburgh and m the Campsie Hills of Stirlingshire As they 
contain both orthoclase and plagioclase felspar they have a certain 
affinity to the olivine-monzonites and kentallenites 

The shonkmites are dark grey rocks consisting of olivine, green 
augite, dark brown biotite nepheline and orthoclase, which are 
found at Shonkin Sag in the Highwood Mountains of Montana 
They are basic variations of sodalite syenite and have some resem- 
blance to theralites, especially m the association of nepheline with 
large amounts of augite and ohvine They axe of exceedingly rare 
occurrence (J S F ) 

THERAMENES (d 403 B c ), Athenian statesman, was the 
adopted son of Hagnon, a prominent conservative who in 430 
impeached Pencles, and after the Sicilian expedition became 
one of the ten probult (ir/jo) 3 ovXot, commissioners) appointed to 
devise economies m the administration As a pupil of the 
sophist Prodicus he acquired facility in public speaking Under 
his father’s patronage he joined m the conservative reaction 
which came to a he^ in 411, when hopes of a Persian alliance 
or peace with Sparta strengthened the existmg dissatisfaction 
with the democratic rule Theramenes speci^ly studied the 
constitutional side of this movement and formulated a new 
party-cry, “ the constitution of our fathers ” It was no doubt 
largdy due to his advocacy that the probult, strengthened bv 
further members, were commissioned to dr^t new measures 
on behalf of the public safety and to examine Cleisthenes’ 
** ancestral code.” In their report the following measures were 
recommended (1 ) annulment of the act against promulgatmg 
illegal measures , (u ) abolition of pa> , save for the troops m 
the held and the archons , (111 ) restriction of the franchise to 
5000 able to serve with person and purse ” , (iv ) the appomt- 
ment of a special board to choose the 5000 When these pro- 
posals were passed (apparently m a packed assembly outside 
the walls), a Constituent Assembly of 100 was elected, nominally 
by the 5000, who as yet were a mere phantom body, in pomt 
of fact by the leading conspirators The new constitution 
provided for a boul6 whose members were to be recruited by 
lot from all citizens above thirty , the functions of this body 
to be exercised by four sections succeedmg one another by yearly 
rotation and servmg without pay , all high officials to be chosen 
by It out of its own members This scheme embodied the 
chief reforms desired by Theramenes, and marks the tnumph 
of his policy. But before it could be carried into effect it was 
superseded by a provisional constitution,” which gave un- 


limited power to a boule of 400 (chosen by a roundabout system 
which favoured mtrigue) and its nominees, the ten “ absolute ” 
generals. This extreme reaction displeased Theramenes, who 
in return began to agitate for the calling of the 5000 mto real 
existence Furthermore he warned Athens against the treason 
of the extreme oligarchs, and induced the troops to raze a mole 
erected to facilitate a Spartan descent on Peiraeus 

After the disaster of Eretna (see Peloponnesian War), 
which caused the fall of the extremists and the institution of 
a government of “ 5000 ** (te all citizens who could afford a 
suit of armour), Theramenes stood m high esteem After 
assisting m the prosecution of his former colleagues he received 
the command of a squadron with which he helped to wm the 
great victory at Cyzicus (410) and to recover the Bosporus 
After the triumph of the radical democrats which followed 
upon these successes he lost his high command At Argmusae 
(406) he fought as a simple ship’s captain, but after the battle 
was commissioned by the generals to rescue some drowning 
crews, an order which, with his ill-trained and exhausted troops, 
m a heavy storm, he was unable to carry out For this failure 
the generals were severely criticized at Athens , an inquiry by 
the boule led to their arrest, and before the ecclesia they 
aggravated their case by pleading (1 ) that the storm made a 
rescue impossible, (11 ) that Theramenes was to blame. Thera- 
menes m reply brought out the implied contradiction in these 
statements, and m consequence the assembly condemned the 
accused to death and subsequently returned Theramenes 
general 

Late m 405 Theramenes went as plenipotentiary to Lysander 
(^ «; ) to obtain peace terms , after long negotiations he proceeded 
to Sparta and arranged a settlement which the Athenians ratified 
(April 404) In spite of this peace the disorder in Athens did 
not abate The restored fugitives selected five ‘‘ ephors,” m- 
cludmg Cntias, to organize a revolution, while the radicals 
opposed that leturn to the ‘‘ ancestral constitution ” for which 
Theramenes had stipulated Hereupon Lysander returned to 
Athens and had a Constituent Committee elected, of whom 
ten members were nominees of each section In this bod> 
Theramenes at first assumed the chief part, and the new 
measures rescindmg the laws against the Areopagus and sup- 
prdltemg sycophancy were well received But, exactly as in 
411, a more violent party under Cntias, forgetting its real 
duties, appomted an autocratic boule of its own creatures, and 
proceeded by judicial murders and confiscations to earn for 
the new government the name of ‘‘ the Thirty Tyrants ” 
Theramenes protested, and managed to get a citizen-body of 
3000 admitted to a share of the government Cntias, however, 
fearmg a renewal of the collapse of 411, disarmed the people and 
decided to remove Theramenes before he could create a new 
democratic party Tfie latter successfully repelled Cntias’ de- 
nunciation of treason, but was led away by violence and forced 
to take poison His well-known gibe, “ Here’s to the noble 
Cntias,” attests his strength of mind at the hour of death ^ 

Theramenes demonstrably had a definite policy throughout 
his career. His ideal was a return to a 6th century constitution, 
which his contemporanes could equally regard as a moderate 
oligarchy or a restricted democracy The main features of his 
programme were (i) property qualification for franchise , 
(11 ) abolition of pay , (ni ) transference of some judicial powers 
from the popular courts to a restored Areopagus At times 
he seemed likely to succeed, but amid the violent oscillations 
of party he could not definitely join any one faction, and so 
earned the nickname K 66 of>vos (a stage-boot fitting either foot) 
Aristotle, however, discerned Tberamenes’ real policy, and, like 
Cicero and Caesar, in later years ranked him among the greatest 
Athenian statesmen 

Sources —The ConsMuhon of Athens with its numerous docu- 
ments affords linuch valuable knowled^ but does not mve the 
inner history of 41 1 Thucydides viu supphes this, out his 

* The attempted rescue by Isocrates (Pseudo-Plutarch, Vttae X 
Oratorum) is improbable , but Theramenes may have taught Isoc 
rates in oratory 
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knowledge of the constitutional side of the revolution and of Thera- 
menes' activity is somewhat fragmentary. Xenophon (HelUmca^ 
1 , ii ) was an eye-witness m 406-403, but is clearly inaccurate in 
his details and prejudiced throughout Lysias {c Eratosth and 
c A gorat ) gives an avowedly hostile account of Theramenes Dio- 
florus xiii , XIV , goes too far in making Theramenes a pure democrat 
See also Plutarch, Ctcero, chap $0 , Cicero, de Oraiore, ui 16. 59 , 
Wilamowitz-Moellendorff, Artsioteles und A then (Berlin and I^ipzig, 
1893), 11 p 1 13 sqq , E Meyer, Forschungen zur alien Geschtchie 
(Halle, 1899) 11 pp 406 sqq , B Pemn m American Historical 
Review, IX (1904), pp 649-69 (M O B C ) 

THERAPEUTAE (Gr OepairevraC, literally “attendants” 
or “ physicians/* hence “ worshippers of God ”), a monastic 
order among the Jews of Egypt, similar to the Essenes Our 
sole authority for their existence is Philo in his treatise De Vita 
Contemplattva He takes them as the type of the contemplative, 
in contrast with the Essenes, who represented rather the practical 
life While the Essenes were confined to Palestine or its near 
neighbourhood, the Therapeutae, we are told, existed in many 
parts of the world, but especially in Egypt Their headquarters 
there were on Lake Mareotis, which at that time debouched 
into the sea This establishment near Alexandria was, as it 
were, the Grande Chartreuse of their order Philo himself was 
uncertain as to the meaning of the name, whether it was given 
to them because they were “ physicians ** of soujs or because 
they were “ servants ” of the One God Their mode of life he 
m one place (11 473, line 14) calls OepaTreta^ and his use of 
words generally accords better with the latter meaning That 
the origm of the name of these ascetics was unknown in Philo’s 
time goes to prove their antiquity 
A man on joining the order died to the world, and so volun- 
tarily resigned his property to his heirs How the order itself 
was supported does not appear So far as we are informed, 
prayer and study were the sole occupations of the Therapeutae 
The community at Alexandria lived in mean and scattered 
houses, near enough to afford protection, without depriving 
the members of the solitude which they prized Each of these 
houses contained a chamber called cr€p.v€tov or povacrT/fpiov 
(cf Matt VI 6), which was devoted to prayer and study, and 
into which the inmate brought nothing but the Law and the 
Prophets, together with the Psalms and other works which 
tended to the promotion of piety At sunrise the Therapeutae 
prayed and again at sunset The whole interval was devoted 
to a study of the internal sense of the Scriptures In addition 
to the Old Testament the Therapeutae had books by the founders 
of their sect on the allegoncal method of interpreting Scripture 
They also contributed to sacred literature themselves in the 
composition of new psalms Attendance to the ordinary needs 
of nature was entirely relegated to the hours of darkness Some 
of these recluses only ate every second day, while others suc- 
ceeded in confining the necessity to a single week-day But the 
Sabbath was a feast on which, after attending to their souls, 
they indulged their bodies, like yoke animals let out to graze 
But their indulgence e^'^en then is not mentioned to have ^one 
beyond the coarse bread, flavoured with salt and sometimes 
hyssop, while their drink was water from the spring Thus 
during the six days of the week the Therapeutae “ philo- 
sophized,” each in his own cell, but on the Sabbath they met 
in a common aissembly, where women also had places screened 
off from the men, and listened to a discourse from one who was 
the eldest and most skilled in their doctrines 
In contrast with the drunken revels of the Greeks, Philo 
describes the sober enjoyment by the Therapeutae of the feast 
of Pentecost, or rather of the eve of that festival They 
assembled together with glad faces and in white garments, and 
the proceediligs were begun with prayers, in which they stood 
and stretched their eyes and hands to heaven Then they 
took their seats in the order of their admission, the men on the 
right and the women on the left Slavery bemg against their 
pnnciples, the younger members of the society waited on the 
elder. No flesh was served at table, and for dnnk only water 
cither hot or cold But first came “ the feast of reason and the 
flow of soul” All listened devoutly to a discourse delivered 
with an emphatic slowness and penetrating beneath the letter 
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of the Law to the spiritual truth that lay hidden within. When 
the president’s address had been duly applauded, there followed 
the singing of hymns ancient and modem Then came the meal 
of the simple kind already described And after this a per- 
mpltumi celebrated with antiphonal and joint smging on the 
part of men and women and with choral dancing m imitation 
of Moses and Miriam at the Red Sea At sunrise, turning to the 
east, they prayed that the light of truth might illumine their 
minds, and then returned to their studies 

Such is the account of the Therapeutae given by Philo It 
seems to have formed part of the Apology for the Jews (Eus 
Pt 4 Ev viii 10, § i2)--hence its highly rhetorical character-- 
from which Eusebius gives the extract about the Essenes, 
while this m its turn may have constituted the fourth book of a 
lar^e work entitled (“ sarcastically,” says Eusebius, HE ii 18) 
Kzpi *Ap€ru}v, of which the Legaito ad Gatum formed the 
first The De Vita Contemplattva thus owes its place next to 
the Quod Omnts Probus Ltber, a place which it already occupied 
m the copy of Philo’s works possessed by Eusebius {H F 11 18), 
merely to the mention of the Essenes at the begmnuig of it 

To the modem reader the importance of the Therapeutae, as 
of the Essenes, lies in the evidence they afford of the existence 
of the monastic system long before the Christian era We have 
no clue to the origin of the TTierapeutae, but it is plain that they 
were already ancient when Philo described them Eusebius 
was so much struck by the likeness of the Therapeutae to the 
Christian monks of his own day as to claim that they were 
Christians converted by the preaching of St Mark He goes so 
far as to say that “ the wntings of ancient men, who were the 
founders of the sect ” referred to by Philo, may very well have 
been the Gospels and Epistles (which were not yet written) 
This is a strong instance of how the wish may be father to the 
thought even in a fairly critical mind Eusebius having gone 
wrong on this point, others of the Fathers followed suit, so that 
Philo IS reckoned by Jerome among the ecclesiastical writers of 
the Christians 

Nothing is more likely than that Christianity gained adherents 
among the Therapeutae, and that their institutions were adapted 
to the new religion, just as they seem to have been bon owed by 
the Jews from the Egyptians Strabo (xi 29, p 806) tells us 
how he saw at Heliopolis large buildings ^longing to the pnests, 
which had once been tenanted by men skilled m philosophy and 
astronomy, who had been consulted by Plato and Eudoxus, 
but that the a-wrrqpM and ao-KYjort? (the very words used by 
Philo in speaking of the Therapeutae) had then fallen mto 
decay The system, however, was not even then extinct, for 
it was described by Chaeremon the Stoic, a contemporary of 
Strabo’s Chaeremon ’s account has been preserved bv Porphyry 
(De AbsHnentia, iv 6), and has cunous resemblances to Philo’s 
description of the Therapeutae, even down to such details 
as their posture and gait and the eating of hyssop with their 
bread 

After 1879 a theory became current m Germany (first stated 
in P E Lucius, Dte Therapeuten und thre Stellung), and ac- 
cepted in England, to the effect that the De Vita Conte mplahta 
IS not a work of Philo’s at all, but a forgery put forward about 
the end of the 3rd century and mtended to procure the authority 
of Philo’s name for the then rising monasticism of the Church 
But this theory was signally refuted by F C Conybeare in his 
Phtlo about the Contemplative Life (Oxford, 1895) 

See also works quoted by Conybeare (pp 391 -399) Bousset, 
Rehgion des Judenthums tm neutestamentlichen Zeit alter (1903), 
A Hamack, sv “ Therapeuten ** m Hcreog-Hauck Realencyk , 
xix 677 (1907) (St G S ) 

THBRAPBIITICS (Gr SepaTrevriK^, sc from Oepa- 

T€V€iv, to serve), the name given to that branch of medi- 
cine which deals specifically with the means emplo3Td to cure 
disease if possible, or to control and lessen its evil results when a 
cure is impossible 

The cure which is sought for may either be symptomatic or 
radical Various morbid conditions of the body generally may 
give nse to different sjmptoms Thus a gouty condition may 
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manifest itself m one man as eczema of the skin, giving rise to 
redness and intense itchmg , in another as neuralgia, causing 
most severe pain, m a third as bronchitis, producing a dis- 
tressing cough , in a fourth as dyspepsia, giving rise to flatulence 
and intestmal disturbance , and m a flfth as mflammation of the 
great toe, accompanied by redness, swelling and pain The 
therapeutic measures employed m these different cases may be 
directed towards alleviating the symptoms, such as itching, 
pain, cough and swelling, in which case the treatment will be 
merely symptomatic , or they may be directed towards removing 
the root of the disease, viz the gouty condition underlying 
them all, and thus effectmg a radt^ cure It very frequently 
happens that we do not know what the underlying condition 
IS, and we are forced simply to relieve as best we can the most 
prominent and most distressmg s)’mptoms In symptomatic 
treatment we are frequently obliged to use remedies simply 
because we know thay have done good before in similar cases, 
and we expect them to do so again without havmg the least 
idea of how they act Thus in acute gout the most common 
and most trusted remedy for removing the pain is colchicum, 
but at present we do not know what action it has upon the 
system, or why it gives so much ease in the pain of gout while 
It has comparatively little effect upon pain due to other causes 
This plan of treatment is termed emptrtcal It is a useful 
meth^, and is often very satisfactory, but it has the disadvantage 
that It admits of but little progress, and when a trusted empirical 
remedy fails we do not know precisely in what direction to look 
for a substitute In contradistinction to empirical we have 
rational therapeutics, by which we mean the application of a 
remedy, whose mode of action we know more or less perfectly, 
in diseased conditions, the nature of which we also understand 
more or less fully As an example may be taken the use of 
mtnte of amyl m angina piectons It has been found that in 
many cases of this disease the pressure of blood within the 
arteries becomes increased, probably from spasmodic contrac- 
tion of the arteries themselves Nitrite of amyl has the power of 
dilating the arteries , it has consequently been employed with 
much success m lowering the blood pressure and removing the 
pain m angina pectoris But such rational knowledge as this 
not only enables us to remove pain at the time, but helps us to 
prevent its recurrence For on the one hand Imowledge of the 
fact that mtnte of amyl lessens blood pressure has led to the 
successful employment of other mtntes and bodies having a 
similar action, and on the other the knowledge that increased 
blood pressure tends to cause anginal pam leads to the pro- 
hibition of any strain, any food, any exposure to cold, and also 
of any medicines which would unduly raise the blood pressure 
Here we notice one of the greatest advantages of rational over 
empirical therapeutics In cases of angina, while the resistance 
opposed to the action of the heart by spasm m the vessels may 
be great, the heart itself may be feeble, and it may therefore 
be necessary to give some remedy which will increase the power 
of the heart But if such a remedy were given alone it might, 
and probably would, act on the artenes as well as the heart, 
and by causing the contraction of the vessels do more harm 
than good But if we know what remedies will mcrease the 
power of the heart and what will lessen resistance m the vessels, 
we may combine them and thus obtain the objects we desired, 
VIZ removal of the pain, better action of the heart, and more 
perfect circulation. 

The testing of ideas by observation and experiment whicji 
was begun m anatomy by Vesalius, and by Harvey in physiology, 
was applied by Morgagni to alterations in the organs produced 
by disease, by Bichat to the tissues, and by Virchow to the 
cell The study of disease in the hving body may be said to 
have been begun by John Hunter, developed by Magendie, 
Claude Bernard, Brown-S^quard and others Of late years 
enormous impulse has been given to our knowledge of the causa- 
tion of disease by microbes, through the works of Gaspard, who 
injected putnd matter mto the veins of a livmg animal , by 
Villemm, who discovered that tuberculosis is mfective, by 
Davame, and especially by Pasteur, Koch and others too 


numerous to mention, who have worked, and are still working, 
at the microbic causation of disease with marvellous success 

The natural end of life is that all the organs should become 
old and gradually decay at the same time, so that at the last 
the mdividual should become less and less active, weaker and 
weaker, and finally die without any definite disease, without 
pam and without struggle. But this is exceptional, and 
generally one part gives way before another, either on account 
of one part bemg naturally weaker or of one part havmg been 
overtaxed or more severely attacked by some injurious external 
influence, or by some undue preponderance of another part 
of the body itself For health consists in a due proportion 
between the action of all the different parts of the body, and if 
one part be unnaturally strong it may lead to injury or death 
Thus a very strong heart, although it may be useful to its pos- 
sessor for many years, driving the blood rapidly through the 
vessels, and supplymg all his tissues with such abundant nutri- 
ment as to enable him to endure great exertion, mental or 
bodily, may in the end cause death by bursting a vessel in the 
brain, which might have resisted the pressure of a feebler 
circulation for years longer On the other hand, a heart that 
is too feeble may cause its owner^s death by its in- 
ability to carry on the circulation against increased byU^bie- 
resistance This may occur suddenly, as when the "*** 
resistance is mcreased in the arterial system by a 
sudden exertion or strain, and more slowly when the oae part 
resistance is mcreased in the pulmonary circulation oi the 
by mflammation of the respiratory passages The 
thyroid gland, which is situated in front of the neck, yields 
a secretion which passes into the blood and there tends to 
maintain a state of moderate dilatation m the blood-vessels and 
of oxidization in the tissues, so that the circulation remains 
good and the body-heat and muscular activity remain well 
maintained When this gland becomes enlarged, and its secre- 
tion consequently increases, the vessels dilate, the heart beats 
more rapidly, the skm becomes too hot, the nervous system 
becomes irritable, and tremors occur in the limbs On the other 
hand, when it becomes atrophied the circulation becomes feeble, 
the face heavy and dull, the patient suffers from cold, the 
features grow lumpish, mental processes become sluggish, and 
bJfaily vigour dimmishes 

Disease of the whole body may thus be produced by over- 
action or under-action of some part of it, but such causes of 
disease are slight as compared with the effect of external noxious 
mfluences, and more especially the effect of microbes These 
enter the body through various channels, and once they have 
effected a lodgment they grow, multiply and give rise to various 
poisons which attack and mjure or destroy different tissues or 
organs in the body Various safeguards are provided by nature 
to prevent their entrance. On the skin we have a thick epidermis 
through which microbes cannot pass, although if an 
entrance is obtamed for them by a prick or cut they ** 
may readily grow m the tissues below and spread from them 
throughout the whole body They pass more readily through 
mucous membranes, but almost every one of these is provided 
not only with a coatmg of mucus, which obstructs their passage, 
but with some reflex mechanism which tends to remove them 
Thus irritation of the eye causes winkmg and secretion of tears, 
by which the irritant is removed , irritation of the nose causes 
sneezing , of the air-passages, coughing , of the stomach, 
vomiting , and of the intestines, diarrhoea Even when they 
have passed through an abrasion m, the skin or through the 
mucous membranes and enter the blood they are met, m some 
msfances, by a toxic action of the blood itself upon them , and 
m others they are attacked by the white corpuscles, which 
destroy them, eat them up, and digest them, the process being 
known as phagocyiosts. The greater the number of leucocytes 
that can reach the spot where the invading microbes enter 
the more quickly can the microbes be destroyed and general 
infection prevented. The microbes appear in many cases to 
attract the leucocytes (positive cheimotaxis), but when very 
virulent they usually repel the leucocytes (negative chemiotaxis) 
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and excrete toxins which kill the leucocytes The irntation 
caused by the microbes generally is followed by dilatation of 
the vessels of that part and thus more leucocytes are brougnt 
up to the fight This dilatation may be mcreased by local 
warmth, and poultices or fomentations are commonly applied 
to inflamed parts , recently suction apparatus has been used for 
the same purpose or ligature so as to cause venous stasis (Bier*s 
treatment) Blisters dso cause local dilatation of vessels, but 
are usually applied to the skin for inflammation in deep-seated 
parts, such as the lungs, though they also reheve piam in the 
joints in acute rheumatism Bier mcreases the blood m a part 
by compressmg the veins and thus producing passive instead of 
active congestion The toxms produced by microbes, if too 
weak to destroy the leucocytes, induce them to secrete anti- 
toxins, which not only act as antidotes to the toxms and are 
injurious to the microbes, but also increase the phagocytic 
power of the leucocytes (opsonius of Wnght) By moculation 
with increasing doses of these the resistance of the organism 
is greatly mcreased and the invading microbes destroyed The 
vaccine is usually made by sterilizing a virulent culture and the 
proper dose is ascertained by noting the extent to which the 
power of the leucocytes to envelop and digest the microbes is 
increased 

Moreover, the products of microbic secretion tend to produce 
fever The high temperature characteristic of this condition 
IS no doubt injurious to the body itself, but it is frequently more 
so to the microbe which has invaded the organism , and thus 
fever, instead of now being regarded as a morbid condition 
to be suppressed by every means m our power, is considered to 
be a reaction of the organism tendmg to protect it by destroymg 
the infection But it must be kept within limits, lest it should 
of Itself cause death, and here agam we see the difference be- 
tween empirical and rational medicme Fever is not to be 
looked upon as an unmitigated evil, to be removed if possible, 
but rather as a defensive mechanism by which the organism 
may prevent invasion from noxious microbes Nevertheless, 
as in a campaign the general^ plan may be spoiled by too hasty 
or too eager action on the part of some of his troops, so the de- 
fensive arrangement carried to excess may prove injurious or 
fatal to the organism Thus too great a nse of temperature 
m fever may kill the patient , and the aim of therapeutics is 
to restrain the temperature withm proper limits, neither allowmg 
It to rise too high nor to fall too low The old plan of lowermg 
It bv means of cold baths was known to Musa, the physician 
of Augustus, and by it he saved the emperor’s life , but the 
same treatment killed the emperor’s nephew The introduction 
of the clinical thermometer, which allows us to ascertain exactly 
the amount to which the temperature rises in fever or to which 
It IS reduced by antip 3 n*etic measures, is to the physician like 
the compass to the sailor, and allows him to steer safely between 
two extremes 

After Ike struggle between the organism and the microbes 
IS over, even when it has ended victoriously for the former, 
injuries are left behind which requme repair Every one has 
noticed after prolonged fever how thm and weak the patient is, 
and both the muscular and nervous power throughout the whole 
body are sadly in want of repair Where there has been local 
mischief due to mflammation the dead leucocytes must be re- 
moved, and this is done either by their being converted mto pus 
in one mass, and making their wav through the tissues to the 
nearest surface, whether of skm or mucous membrane, from 
which it can be discharged, or they may undergo a process 
of fatty degeneration and absorption, leavmg behmd m some 
cases cheesy matter, m others hard connective tissue* 

Poisons formed by microbes are partly ehmmated by the 
kidneys, partly by the mucous membrane of the stomach and 
intestines, and possibly also by the skm In old days free 
elimination by these channels was looked upon 8ts a sign of 
returning health, and was termed a “ critical ” diuresis, diai^oea 
or sweating, according to the channd through which the elimi- 
native act had occurred 

By therapeutic measures we stnve to limit as far as possible 
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the entry of mjurious microbes into the organism, to expel or 
destroy them and their harmful products, and to maintam the 
strength of the organism itself. One of the mfluences which is 
most mjunous to the body, and favours most the mvasion of 
microbes, is chtU So much is tnis the case that some diseases 
which are now known to be due to infection were formerly 
attributed entirely to the effect of cold Thus pneumonia is 
now known to be due to the diplococcus pneumoniae, and yet 
Its invasion occurs so frequently after a chill that it is almost 
impossible not to look upon chill and pneumonia as cause and 
effect The reason of this appears to be that the diplococcus 
is frequently present in the mouth or air-passages without 
givmg nse to any symptoms ; but when the patient is exposed 
to chill, and the tissues of the respiratory passages are thereby 
weakened, the diplococcus grows, multiplies and gives nse to 
inflammation of the lungs Even what are known as common 
colds are probably due diiefly to microbic infection aided by a 
chill, just as in the case of pneumonia Therapeutic measures 
which are commonly adopted m the treatment of a cold have 
for their object to destroy the microbes before they penetrate 
fairly into the organism, and to restore the balance of the 
circulation and increase the strength of the mvaded parts 
Thus carbolic acid or carbolized ammonia are smffed mto the 
nose to destroy the microbes there, or the nose is washed out 
by an antiseptic solution as a nasal douche , bismuth or mor- 
phine are msufflated, or zme ointment is applied, to cover the 
mucous membrane, and protect it from further irritation , and 
various antiseptic gargles, pamts and powders applied to the 
pharynx in order to prevent the microbic inflammation from 
extendmg to the pharynx and down the trachea and bronchi, 
for many a severe bronchitis begins first by sneezing and nasal 
irritation Sometimes the patient is put to bed and the circula- 
tion IS encouraged, especially on the surface of the body, by the 
use of hot spints and water, or opium and ipecacuanha, while 
the outside of the nose is protected to a certain extent from loss 
of heat, and consequent irritation, by smeanng it with a tallow 
candle or rubbing some ointment over the skm At the same 
time, if the throat has begun to show signs of bemg mvolved, a 
hot poultice or wet pack is applied to the neck 
Both inflammation and fever are protective processes cal- 
culated to defend the organism against the attacks of microbes 
But protective processes misdirected or earned to excess may 
become injurious or even dangerous to the organism. As an 
instance of misdirection, we may take the imtation which remains 
in the eye after a particle of dust has been removed, or the 
Itching of the skin which occurs in eczema The imtation of 
the conjunctiva caused by dust leads to wmkmg of the eye- 
lids, lachrymation and rubbing, which tend to remove it , but 
after the dust has been removed violent rubbing tends rather to 
keep up the irritation , and sometunes, if the particle of dust 
remams under the eyelid and is sharp and angular, the process 
of rubbing may cause it to injure the conjunctiva much more 
than if It were left alone In the same way itchmg is often 
caused by the presence of insects or other irritants upon the 
skm, and it tends reflexly to cause rubbing, which is useful by 
removing the irritant. But when the irritation is situated in 
the skm itself, as m eczema, the scratching tends to mcrease 
inflammation, and makes the umtation worse. In the same way, 
the reflex act of coughmg is useful m removing either foreign 
bodies or excessive secretion from the air passages , but when 
the mucous membrane of the respiratory tract is imtated and 
inflamed, it produces a feelmg of tickhng and a desire to cough 
sometimes very violently , yet the coughmg simply tends to 
exhaust the patient, because there is re^y little or nothmg to 
bring up. The same is the case m inflammation of the lung 
substance itself. As an examfde of excessive action we may 
take sneezing, which is calculated to remove irritants from the 
nose, but when too powerful may cause the patient to burst a 
blood-vessel In phthisis also, although there may be some 
expectoration to bring up, yet a good deal of the imtation is m 
the lung substance, and the efforts of coughing arc far greater 
and more continuous than are required for the removal of 
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-expectoratxon, and they simply exhaust the patient In 
innammation of the stomach also such contmuous vomiting 
occasionally occtirs that the patient^s life 18 m danger by his 
inability to retain food , and similar danger also occurs from 
inflammation of the mtestmes and consequent diarrhoea 
We will next take the various parts of the body, and consider 
more m detail the therapeutic measures most commonly em- 
ployed m the treatment of their diseases The de- 
mmuM fensive powers of the body against microbes, when 
actually on or m it, may be classed as means (i) of passive de- 
fence, (2) of active defence, and (3) of repair Besides these, 
however, we must consider the protection of the whole body 
from mjury caused by (a) inaction, or (b) overaction, or (tf) 
weakness of any one of its parts. The means of passive and 
active defence are sometimes so closely associated that it is 
difficult to distmguish between them Thus if a little diphthentic 
sputum were coughed into a person’s eye, or some Wood con- 
taining anthrax bacilli were to touch a raw spot upon the hand, 
the removal of microbes m either case by washing with simple 
water might be regarded as a means of passive defence, whilst 
washing them awav with an antiseptic lotion might be regarded 
ds active defence, because the antiseptic would tend not only 
to remove but to destroy the microbes In the same way, 
washing the skin with spirit would tend to harden the epidermis 
and thus prevent the entrance of microbes , and the application 
of an ointment to an abrasion would have a similar action 
But by the addition of some antiseptic to the ointment its de- 
fensive action would be converted from passive to active, and 
its pewer to prevent infection would become greater, and if 
inflammation had already set up in the skin, the addition of 
opium, belladonna, or cocaine would lessen local pain , and an 
astringent, either metallic or organic, would restrain inflamma- 
tion and accelerate repair The thickenmg of the epidermis 
m the hands and feet, which occurs from constant use, is nature’s 
provision for meetmg the extra wear to which these parts are 
subjected by much use , but pressure is apt to cause the de- 
fensive process to be carried too far, and to lead to corns, 
which give rise to much pain and annoyance To remove 
these salicylic acid dissolved in flexible collodion is now generally 
employed When this is painted upon the part the com usually 
peels off m a day or two, and the patient is cured 

But the object of therapieutics is not merely to cure It is, 
in the words of the old formula, Curare, etto, tuto, et ^ucunde, 
Prtacipies to cure quickly, safely, and pleasantly There are 
of cun therefore in most prescriptions (i) a basis or chief 
ingredient intended to cure (ettrare), (2) an adjuvant to assist 
its action and make it cure quickly (ato), (3) a corrective to 
prevent or lessen any undesirable effect (tuto), and (4) a 
vehicle or excipient to make it suitable for admmistration and 
pleasant to the patient (jucunde) In the remedy just mentioned 
the salicylic acid forms the basis , but sometimes chloride of 
zinc or lactic aad is added to it to make it act more quickly, 
and these are the adjuvants Extract of belladonna is added to 
lessen the pam which might occur during the removal of the 
com, and this acts as a corrective, while the flexible collodion 
forms a means of applymg it conveniently, and constitutes the 
vehicle 

The surface of the skin may be mvaded by parasitic organisms 
and may exhibit spots, which are removed by somethmg which 
will destrby the parasite, such as ointments containing mercunal 
salts In psoriasis the epidermis separates m flakes at various 
tafium spots which Iiave not been subjected to pressure, 
matioB, and to cure it omtment containing tar or other pro- 
ducts of the dry distillation of wood is employed. When the 
true skin is mflamed various appearances may arise, accordmg 
to the intensity and extent of the inflammation, and the erup- 
tion may be papular, vesicular, pustular, tubercular, bulbous 
or ulcerative To lessen irritation the skm is protected by 
dusting powders, such as oxide of zinc, starch, fullePs earth, &c , 
or by ointments Irritation is lessened by lotions containmg 
substances that will dimmish irritability of the nerve-endings 
and skin, such as carbolic aad, hydrocyanic acid, morphine or 


opium, cocaine, belladonna or atropine Where the surface 
IS ulcerated it may be protected from external violence and 
placed under favourable conditions for healing by covermg it 
with Imt moistened with water and with oil-silk over it to pre- 
vent evaporation If the granulations tend to become too 
abundant, some astrmgent, such as sulphate of copper or 
sulphate of zinc, is added to the water On the other hand, 
when the ulceration is old and the circulation through it poor, 
the aim of the therapeutist is to reawaken the normal reparative 
process, to bnng about inaeased circulation and mcreased 
tissue change, and thereby msure healmg For this reason a 
blister is placed upon the callous ulcer, which heals with t*ie 
fresh inflammation thus excited 

The treatment of inflammation of mucous membrane is 
based upon the same pnnciples as inflammation of the skin, 
and there too we usually associate means (i) for removing 
microbes, (2) for destroying them, (3) for lessenmg the irritation 
they produce, and (4) for repairmg any mischief they have done 
Thus m the eye and ear, lotions containing an antiseptic, a 
sedative and an astringent are very generally used For 
inflammation of the mouth a smular combination is used as a 
mouth wash, in the throat as a gargle, and in the nose as a wash 
and sometimes as an ointment or spray, the ointment possessing 
the advantage of protecting the delicate nasal mucous membrane 
from irritation by stopping the entrance of irritant dust into 
the nasal cavities In the stomach we aid the vomiting by 
which microbes or the products of decomposition of food are 
usually elimmated by giving to the patient repeated draughts 
of hot water so as to wash the stomach clean Frequently this 
IS sufficient , but if the stomach refuses to eject its objectionable 
contents, we may either give an emetic or wash it out by means 
of a stomach-pump or siphon Similar procedures are used for 
the mtestine, and one of the best methods of treating the 
diarrhoea consequent upon the presence of imtatmg substances 
in the intestinal canal is to give a dose of castor-oil together 
with a few drops of laudanum By means of the castor-oil 
the irritating substances are removed, and the laudanum wh^ch 
IS mixed with the purgative soothes the intestine Even in 
cases of very acute intestinal diseases similar treatment is now 
pursued, and mstead of treating dysentery simply bv sedatives 
or aAringents, an eliminative treatment by means of sulphate 
of magnesia is largely employed After the irritant has been 
removed either from the stomach or intestine, a feeling of irri- 
tation of the mucous membrane may remam, and sickness, 
diarrhoea or pain may continue m the stomach and mtestine 
although the irritant is no longer present within them, just as 
the flow of tears and desire to rub may remain in the eye after 
the piece of gnt which has occasioned it may have been re- 
moved The condition which remains after the irritant has 
been removed is one of inflammation more or less intense The 
process of inflammation is a defensive one, but if earned too 
far may prove mjurious 

For the purpose of checking the inflammatory processes and 
lessenmg discharge from mucous membranes astringents are 
employ^ Some of these are of mmeral and some of vegetable 
ongin, but they almost all possess one chemical property in 
common, namely, they precipitate albumin This power is 
possessed alike by a glass of brandy, by solution of Lme, soluble 
salts of zinc, copper, or silver, by tannic and gallic acids, as well 
as vegetable juices and extracts which contain them The 
strength of the astnngent application and the mode of its ad- 
ministration are vaned accordmg to the delicacy and position 
of the mucous membrane affected Thus to the eye we may use 
a solution of sulphate of zme of half a gram to the ounce, while 
to the ear, urethra or vagina a solution of four to eight grains 
or even more may be applied For the stomach and intestines 
we employ the same drug in the form of a pill , and when it is 
desired to act especially upon the mtestmes, the pills are made 
of a harder consistence or less soluble preparation, or are covered 
with keratm, so that they may not act much, if at all, upon the 
stomach while passing through it before reaching the mtestmes. 
The heat which occurs in inflamed parts is chiefly due to the 
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larger amount of blood circulating in the part on account of 
the dilatation of the vessels The pain is due to stretching of 
the nerve fibrils or compression of them by the turgid vessels 
in the swollen tissues This latter cause is chiefly observed when 
the tissues are of a very unyielding character, for example, 
when the mflammation occurs m a bone or under a thick fibrous 
and unyielding membrane The swelling, heat and pam may 
sometimes be relieved by mere change of position altenng the 
flow of blood to the mflamed part Thus when inflammation 
occurs m the finger, as in a whitlow, the pain is not only con- 
stantly severe, b^ut it is increased by every pulsation of the 
heart, and thus has a throbbing character By raismg the 
hand nearly to a level with the head both the constant pain 
and the severity of the throbs may be relieved, as the blood is 
not sent with such great force into the arteries and returns 
more readily through the veins In other parts of the body 
the same relief may be obtained by raismg the inflamed part as 
high as possible Relief is frequently given also by both heat and 
cold, and at first sight it seems strange that agents havmg such 
an opposite action should each produce a similar effect The 
reason probably is that the application of cold causes contrac- 
tion of the arteries leading to the inflamed part, while heat by 
dilating the vessels around forms a side channel through which 
the blood passes, the tension in the seat of inflammation being 
thus lessened in both cases When the inflammation occurs 
in soft parts where the surrounding vessels can be readily 
dilated, heat often affords more relief to the pain than cold, but 
when the mflammation is m a bone or in unyielding fibrous 
tissues, cold generally gives more relief For example, the pain 
of a gum-boil is generally relieved more by warmth, because the 
yielding tissues of the ^m, mouth and cheek can be readily 
relaxed by heat and their vessels dilated , but when the pain 
is dependent upon inflammation m the hard unyielding socket 
of a tooth, cold generally gives greater relief The removal of 
blood, either by incision or by the application of leeches, some- 
times gives considerable relief to the pain and tension of mflamed 
parts Blisters applied at some distance from mflamed parts 
are also sometimes useful , and probably they produce this 
good effect by causing a reflex contraction of the arteries m the 
inflamed part, and thus acting like a cold application Certain 
drugs have the power of relieving inflammation by slowing the 
heart and rendering its impulse more feeble Amongst those 
are to be classed small doses of aconite and colchicum , the 
former especially tends to lessen the process of mflammation 
generally, when it is not too severe There can be little doubt 
that the intensity of inflammation frequently depends very 
much on the condition of the blood, and that by altenng the 
blood inflammation may be lessened Thus free purgation, 
and especially purgation by cholagogues and salines, has long 
been recognized as a useful means of reducing the inflammatory 
process For example, a mercurial pill at night, followed bv 
salts and senna in the morning, will often relieve the pam in 
toothache or gum-boil, and lessen inflammation not only m the 
mouth, but other parts of the body as well Such remedies are 
termed antiphlogistic Venesection (blood-letting) at one time 
was highly esteemed as an antiphlogistic measure, and while 
It IS possible that it has now fallen too much into disuse, there 
can be no doubt that at one time it was very greatly abused, 
and was carried to such an excess as to kill many patients 
who would have recovered perfectly had they been let alone 
Although the high temperature in an inflam^ part is chiefly 
due to the increased circulation of blood in it, yet the presence 
of inflammation appears to cause mcreased formation of heat 
either in the inflamed part itself or in the body generally, 
because we rarely find mflammation exist to any extent without 
the temperature of the body being raised and a febnle condition 
produced 

Two very old remedies for fever are acetate of ammonia and 
nitrous ether These were formerly given empincally, simply 
because they hod been found to do good Now we can see 
the reason for their administration, because the nitrous ether, 
consisting chiefly of ethyl nitnte, dilates the superficial vessels 
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and thus allows greater escape of heat from the surface , while 
acetate of ammonia, by actmg as a diaphoretic and stimulat- 
ing the secretion of sweat, increases the loss of heat « 
by evaporation When a patient is covered with 
several blankets, loss of heat from the surface both by radiation 
and evaporation is to a great extent prevented, but if a cradle 
be placed over him, so as to raise the bedclothes and allow 
of free circulation of air around his body, both radiation and 
evaporation will be mcreased and the temperature consequently 
lowered If his body be left uncovered except by the sheet or 
blanket thrown over the cradle, the loss of heat is still greater, 
and It may be much mcreased by sponging the surface with 
either hot or cold water so as to leave it slightly moist and m- 
crease evaporation The temperature may be still further re- 
duced by placmg vessels filled with ice mside the cradle When 
the patient is very restless, so that cradling is impossible, a wet 
pack may be employed, a sheet wrung out of cold water being 
wrapped round him, and over this a blanket The pack has 
the double effect of restraming his movements and thus lessen- 
mg the production of heat, wlule at the same time it dilates the 
vessels of the skin and produces loss of heat The restraint 
which It imposes and the equal distnbution of heat over the 
surface frequently cause sleep quickly m patients who have 
previously been wildly delirious and entirely sleepless When 
the temperature continues to rise in spite of wet sponging and 
cradlmg, recourse must be had to the cold bath The bath 
should be brought to the bedside and the patient, wrapped m a 
sheet, should be lifted into it by two attendants The water 
should be at the temperature of 90® and gradually reduced b> 
the removal of hot water and displacement by cold, until the 
temperature of the patient as taken m the mouth is reduced to 
about 99^® or 99**. After this the patient should be taken out 
and agam put into bed It is madvisable to lower the tempera- 
ture quite to the normal while the patient is m the bath, as fre- 
quently it falls after his removal, and may fall so far as to mduce 
collapse In cases where no bath is available a large mackintosh 
sheet may be spread upon the bed under the patient, the sides 
and top may be raised by pillows, and cold water may be 
applied to the surface of the body with large sponges The 
mackmtosh sheet forms a shallow bath, and the water may 
afterwards be run off from it at the lower end of the bed 
Another way of applymg cold is to dip an ordmary sheet into 
cold water, apply it for three or four mmutes to the surface of 
the body, then remove it and replace it by another sheet while 
the first one is bemg dipped m water. By the alternate use of 
the two sheets, or by the use of one quicWy wrung out of cold 
water as soon as it becomes warm, the patient’s temperature 
may be rapidly reduced 

There are a number of drugs which have a very powerful 
action m lowenng temperature Most of these belong to the 
aromatic group of bodies, although one of them, antipyrin, 
belongs rather to the furfurol group Carbolic acid has an 
antipyretic action, but on account of its poisonous properties 
It cannot be employed as an antipyretic Salicylic acid has a 
strong antipyretic action, and is most commonly used in the 
form of its sodium salt, which is much more soluble than the 
acid itself Amongst other antipyretics, the most important 
are quinine, phenacetin and antifebnn These probably lessen 
fever by their action upon the nerve centres which regulate the 
temperature of the body, and partly by theur penpheral action 
m causing the secretion of sweat Very high fever in itself 
will cause death, the fatal temperature m rabbits being 114 6® 
Before death occurs the pulse and respiration become excecd- 
mgly rapid and weak, and complete unconsciousness sets m 
That these symptoms are simply due to heat is shown by the 
fact that if the temperature be quickly reduced by the applica- 
tion of cold the symptoms at once subside But the delirium 
which is common in fever, although it may be partly due to nse 
of temperature, is very often due to poisons in the blood, for in 
some cases it occurs with quite a low temperature, loi® or 102®, 
whereas m others the temperature rises to 104® and 105® with no 
delirium whatever. The presence of toxins in the blood not onl} 
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affects the brain, causing delinum, but also other organs, the 
heart and lung, and may cause fatal syncope or respiratory 
failure 

Many years ago DrS L Mitchill (1764-1831) pointed out m 
America the resemblance which exists between symptoms of 
Aath poisoning by snake venom and infective fevers^ 
ioxian S Weir Mitchell and others have shown that serpent 
Ma 4 math venom consists chiefly of albumoses, and the toxins 
MeruioM formed by infective bacilli have a somewhat similar 
chemical nature. Calmette and Fraser found that when small 
doses of snake venom, msufficient to cause death, are injected 
mto an animal, temporary disturbance is produced , but after 
a few days the animal recovers, and a larger dose is then re- 
quired to produce any symptoms. By gradually mcreasing 
the dose the animal becomes more and more resistant, until at 
last a dose fifty times as great as that which would at first have 
produced unmediate death can be injected without domg the 
animal any harm If a horse be chosen for the experiment, 
a considerable quantity of blood may be withdrawn without 
injuring the animal When this is clotted the serum is found 
to act as an anti-venin, so that when mixed with the venom 
of a snake it renders it harmless Although this result is best 
obtained when the venom and serum are mixed in a glass before 
injection, yet if they be injected at the same time m different 
parts of the body the animal will still be protected and the poison 
will not produce its usual deadly results What occurs with 
snake venom takes place also when the toxms are formed by 
microbes, and a new method of treatment by anti-toxic serums 
has been introduced of late years with great success This is 
most commonly and successfully used in the treatment of 
diphtheria This disease depends upon the presence of a bacillus 
which grows rapidly at the back of the throat and m the air- 
passages specially of children, causmg the formation of a mem- 
brane which, by pluggmg the windpipe, causes suffocation and 
death At the same time it produces a poison which caluses 
inflammation of the nerves, leadmg to paralysis, which some- 
times proves fatal. By growing this bacillus m broth a toxm 
IS formed which remains in solution and can be separated from 
the bacilli themselves by filtration This toxm-contammg 
broth IS injected mto a horse m mcreasing doses, just as m the 
case of the serpent venom, and after the resistance of the horse 
has been much mcreased it is bled mto sterilized vessels and the 
blood IS allowed to coagulate The serum is then removed and 
Its anti-toxic power tested by ascertammg the amount necessary 
to counteract a given amount of active toxm m a gumea-pig of a 
certain size, the standard weight bemg three hundred grammes 
The serum, the strength of which has thus been ascertained, 
is distributed in bottles and injected m the proper quantity 
under the skin of children suffering from diphtheria. If used 
at an early stage of the disease, and m sufficient quantity, the 
results are wonderful The same method of serum therapeutics 
has been used m other infective diseases, but not with the same 
success 

Another therapeutic method which is histoncally much 
older than that of serum therapeutics is that of inoculation 
iaocuim- The virulence of mfcctive diseases vanes in different 
Hoa epidemics, and at different times m the same epidemic. 
It had been noted that many mfective diseases did not attack 
an individual a second time, the first attack appearing to protect 
from subsequent ones The idea of moculation, therefore, was 
to mfect an mdividual with a mild form of the disease, so that 
he should escape mfection by a more virulent one This was 
tned largely in the case of smallpox, and once at least by Dr 
Erasmus Darwin m the case of scarlet fever The worst of this 
method was that the disease thus moculated did not always 
prove of a. mild character, and m. the case of Dr Erasmus 
Darwm^s ‘iOn the scarlet fever was exceedingly severe and 
very neariy proved fatal To Edward Jenner we owe the dis- 
covery that vaccination protects against smallpox, and it is 
ncMF generally acknowledged that smallpox and vaceme are 

*^Quoted by Weir Mitrhell, "Ee^sarches on the Veilom of ihe 
Ratllesxiake/*' SmtthscMtan Contributtons (x86o)».p 97. 


probably the same disease, the virus of which is modified and its 
virulence lessened by passmg through the body of the cow 
Pasteur found that the germs of anthrax could be cultivated 
outside the body and their virulence weakened either by growmg 
them at too high a temperature or m an unsuitable medium 
By inoculating first with a weak virus and then with others 
which were stronger and stronger, he was able completely to 
protect oven either from the effects of inoculation with the 
strongest virus or from mfection through contact with other 
animSs suffermg from the disorder On the other hand, he 
found the weakened virus could be again strengthened by inocu- 
lating a feeble animal such as a guinea-pig a day or two old with 
It, and then moculatmg stronger and stronger animals an in- 
crease m strength was gained with each inoculation, until at 
last the virus could attack the strongest A similar increase 
m virulence appears to occur m plague, where animals, especially 
rats and mice, seem to be affected l^fore human beings, and 
not only increase the virulence of the microbes, but convey the 
mfection Two methods of protective moculation have been 
used In one, Haffkme employs the toxms obtained by growmg 
plague baalli m broth for five or six weeks, and then heatmg 
the whole to 65° or 70® C so as to destroy the bacilli This 
preparation is prophylactic, but does not seem to be curative 
Yersm has prepared a serum from horses m the same way as 
diphthena anti-toxin, and this is said to have a curative action 
during the attack In the same way sterilized cultures of 
typhoid bacilli have been used to protect against attacks of 
typhoid fever, and an anti-typhoid serum has been employed 
with mtent to cure. Protection does seem to be afforded, but 
the curative action of the serum is still somewhat doubtful 
Although the anti-toxms which are used in the cure of mfective 
diseases are not dangerous to life, yet they sometimes cause 
unpleasant consequences, more especially an urticaiial eruption 
almost exactly like that which follows eatmg mussels or other 
shell-fish Sometimes the swelling of the skin is much more 
general, so that the whole body may be so swollen and puffy as 
exactly to resemble that of a person suffering from ad\anced 
kidney disease These disagreeable results, however, are not 
to be compared with the benefits obtained by the injection of 
antartoxic serum, and this method of treatment is likely to 
marntam its place m therapeutics 
For many years pepsme has been used as a remedy in dys- 
pepsia to supplement the deficiency of digestive juice m the 
stomach, and it has been used popularly m dyspepsia ortaao' 
for a still longer period From time immemorial tbarm- 
savages have been accustomed to eat the hearts of pauUct. 
lions and other wild animals, under the belief that they will 
thereby obtain courage and strength hke that of the animal 
from which the heart had been taken, but in 1889 Brown- 
Sequard proposed to use testicular juice as a general tonic and 
stimulant Observations were made on the connexion between 
thyroid gland and myxoedema, which appeared to show that 
this disease was dependent upon atrophy of the gland Accord- 
ingly the liquid extracts of the gland, or the gland substance 
Itself compressed into tablets, have become largely used in the 
treatment of the disorder. The success which has been achieved 
has led to the use of many other organs m a raw or compressed 
form, or as extracts, in other diseases , e g of suprarenal 
capsule m Addison’s disease, of bone marrow in pernicious 
anaemia, of thymus and suprarenal capsule m exophthalmic 
goitre, of kidney in renal disease, and of pituitary body in 
acromegaly. To this method of treatment the name of organo- 
therapeutics or opo-therapy has been given The first scientific 
attempt to employ portions of raw organs m the treatment of 
disease was made by Lauder Brunton in diabetes m 1873, 
sixteen years before Brown-S6quard’s paper on the effect of 
testicular juice From considenng the nature of diabetes, he 
had come to the conclusion that many cases were due to im- 
perfect oxidation of sugar m the body , that this oxidation was 
normally earned out by a ferment in the muscles, and that 
probably the disease was in some cases dependent upon ab- 
sence of the ferment. He tned to supply this by givmg raw 
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meat and glycerine extract of meat, but although he seemed 
to get some benefit from the treatment, it was not sufficiently 
marked to attract general attention His attempts to isolate 
1 glycolytic ferment from flesh were also only partially success^ 
ful One of the great difficulties m the way of applymg this 
treatment is that in all probability many of the ferments or 
enzymes are altered during the process of absorption m the same 
way as the normal ferments of digestion, and unless the tissue 
enzymes can be isolated and injected subcutaneously the desired 
results will not be obtained The most striking of £dl the results 
of organo-therapy are those obtamed in myxoedema In this 
disease the face is heavy, puffy and expressionless, the bps 
thick, the speech slow, the hands shapeless and spade-like, the 
patient apathetic, the circulation slow and the extremities 
cold Under the influence of thyroid gland these symptoms all 
disappear, and the patient is frequently restored to a normal 
condition When the th)nroid gland is absent m children, not 
only IS the expression of the face dull and heavy as m the adult, 
but the growth both of body and mind is arrested, and the 
child remains a stunted idiot Ihe effect of thyroid gland m 
such cases is marvellous, the child growing in body and becommg 
healthy and intelligent In the case of the thyroid the function 
of the gland appears to be to prepare a secretion which is poured 
out into the blood and alters tissue-change When the thyroid 
tablets or extract of thyroid are given in too large quantities 
to patients suffenng from myxoedema, the sjmiptoms of 
myxoedema disappear, but in their place appear others in- 
dicative of increased metabolism and accelerated circulation 
The pulse-rate becomes very rapid, the extremities become 
warm, so that the patient is obliged to wear few clothes, the 
temper becomes irritable, the patient nervous, and a fine tremor 
IS observed in the hands On stopping the admmistration of 
thyroid these symptoms again disappear When the thyroid 
IS hypertrophied, as m Graves’s disease, the same symptoms 
are observed, and these are probably due to mcreased secretion 
from the thyroid At the same time other symptoms, such as 
exophthalmos, may appear, which have an mdependent ongm 
and are not due to the secretion of the gland The whole of 
the secretion here is poured into the blood and not at all on to 
a mucous surface, and herein the thyroid gland differs largely 
from such glands as the pancreas or peptic and mtestmal glands 
But It seems now probable that all glands which have what 
may be termed an external secretion like the pancreas, stomach, 
intestine, skin and kidneys have also an internal secretion, 
so that while they are pouring out one secretion from the ducts 
into the intestine or external air, they are also pouring into the 
lymphatics, and thus into the blood, an internal secretion 
In fact, a splitting appears to take place in the process of 
secretion somewhat resembling that which takes place in the 
formation of a toxin and anti-toxin The secretion of some 
digestive glands would prove poisonous if absorbed unchanged 
For example, the trypsin of the pancreas (see Nutrition) 
digests albuminous bodies in neutr or alcoholic solution, and 
if the whole of that which is secreted in the pancreas for the 
digestion of meat in the intestine were absorbed unchanged mto 
the circulation, it would digest the body itself and quickly 
cause death The secretion of trypsm by the pancreas may 
therefore be looked upon as the formation of a toxin We do 
not know at present if any correspondmg anti-toxm or anti- 
trypsin, as we may term it, is returned mto the lymphatics or 
blood from the gland, but the pancreas, which in addition to 
secreting trypsm secretes a diastatic ferment forming sugar 
from starch, pours this into the intestine and secretes at the 
same time a glycolytic ferment which breaks up sugar, and this 
latter passes into the blood by way of the lymphatics Thus 
the gland not only breaks up starch into sugar in the mtestine, 
but breaks up the sugar thus formed after it has been absorbed 
mto the blood It is known that several, perhaps very many, 
if not all glands have also the power of secreting substances to 
which Starling has given the name of ** hormones ” lliese 
pass mto the blood and cause other glands to secrete Thus 
an acid m the duodenum causes it to secrete a hormone to which 
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the name of “ secretin ’’ has been given ihis passes to the 
pancreas and causes mcreased secretion from that gland It 
is probable that the pancreas m its turn also secretes somethmg 
which activates a ferment m the muscles It is evident there- 
fore that the connection between the different glands of the 
body is a very complicated one and that the effects of a drug 
which acts upon any one of them may be of a very far-reaching 
character. It is by no means improbable that all glands have 
a double or even tnple function, and that sometimes the external 
may be even less important than the internal secretion On 
this pomt, however, we have but little definite knowledge, and 
a great field is open for future research At the same time, 
there are many indications of the importance of an internal 
secretion m popular treatment For example, there are many 
people who feel very much better after profuse perspiration, 
and as sweat appears to contain little but water and a few salts, 
It is not improbable that the improvement in their condition 
is due rather to the mtemal secretion from ihe skm than to the 
ehmmation effected by the sweat It is probable that the 
kidneys also have an mtemal secretion, and that the great 
oedema sometimes found in kidney disease is rather due to the 
action of some proteid body resembling m its effects the strepto- 
coccus anti-toxm, than to accumulation of water due to im- 
perfect action of the kidney. Similarly the beneficial effects 
of purgation may be due not only to the elimination which 
takes place through the bowel, but also to the internal secretion 
from the mtcstmd glands 

The health of the body depends upon the proper kind and 
supply of food, upon its proper digestion and absorption, on 
the proper metabolism or tissue-change m the bod>, and the 
proper excretion of waste We have considered how these may 
be disturbed by microbes from without and from within We 
have also considered m a general way the treatment of local 
diseases by passive protection, active protection and repair of 
waste , but both maintenance of health and repair of waste 
depend very largely upon the condition of the blood When 
this is healthy the attacks of microbes are resisted, wounds heal 
readily, and patients recover from senous diseases which in 
persons of debilitated constituticxi would prove fatal In order 
to keep the blood m a satisfactory condition it must be well 
supplied with fresh nutriment, and the products sutriUoa 
of waste freely eliminated The food required for Mdetimi- 
the body may be divided mto five kmds — carbo- 
hydrates, such as starches and sugars , fats , proteids, such 
as meat and eggs ; salts , and last, but not least, water 
Water forms almost three-fifths of the weight of the body, so 
that It amounts to more than all the other constituents put 
together Without it life would be impossible, and it is well 
recognized that death from thirst is more awful than death from 
hunger The healthy organism can adapt itself to great varieties 
both in regard to the quality and quantity of food , but when 
health begins to fail much care may be required, and many 
ailments arise from dyspepsia Imperfect digestion is very 
often caused by defective teeth or by undue haste in eating, 
so that the food is bolted mstead of being sufficiently masticated 
and insalivated The food thus reaches the stomach m large 
lumps which cannot be readily digested, and either remain 
there till they decompose and give rise to irritation in the 
stomach itself, or pass on to the mtestine, where digestion is 
likewise mcomplete, and the food is ejected without the proper 
amount of nounshment having been extracted from it , while 
at the same time the products of its decomposition may have 
been absorbed and acted as poisons, givmg nse to lassitude, 
discomfort, headache, or perhaps even to irritability and sleep- 
lessness. Much dyspepsia wrould be avoided by attention to 
the condition of the teeth, by artiiicial teeth when the natural 
ones are defective, and by ob^ienoe to one or two simple rules : 
(i) to eat slowly , (2) to masticate thoroughly j (3) to take no 
liquid with meals excepting breakfast, but sip hdf a pint of hot 
water on nsmg m the morning, on going to bed at night, and 
again about an hour before luncheon and dmner The object 
of taking no liquid with meals is that it ensures mastication 
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being more complete, because persons cannot wash the un- 
masticated food down by drinking, and it prevents the gastnc 
juice from bemg greatly diluted, and so allows it to digest more 
rapidly Should these rules be insufficient, then (4) proteid 
and fannaceous food should be taken m separate meals — 
farinaceous food at breakfast, proteid alone at lunch , farinaceous 
m the afternoon, and proteid agam m the evening The reason 
for this IS that farmaceous foods are digested in the intestine 
and not in the stomach, where they may undergo fermentation, 
whereas proteid foods are to a great extent digested in the 
stomach When the secretion of gastnc juice is deficient it 
may be excited by gastnc tonics, such as ten grams of bicar- 
bonate of soda and a drachm of compound tincture of gentian 
in water shortly before meals, and may be supplemented by the 
admmistration of pepsin and hydrochlonc acid after meals 
When the nervous system is below par, and both secretion and 
movements are deficient in the stomach, nervine tonics, such as 
nux vomica or strychnine, are most useful 

High tension in the arteries is often assoaated with sleepless- 
ness, the pressure of blood being such that the circulation m 
the bram is constantly maintained at a high rate of 
speed and the bram is unable to obtam rest The 
means of producing sleep may be divided into two classes 
those (i) which lessen the circulation, and which (2) dimmish 
the excitability of the bram cells The circulation in the brain 
may be lessened by warmth to the feet, cold to the head, warm 
food in the stomach, warm poultices or compresses to the 
abdomen, antipyretics, which reduce the temperature and con- 
sequently slow the beats of the heart m fever, and cardiac or 
vascular tomes, which slow the heait and tend to restore tone 
to the blood-vessels, so that the circulation m the brain may be 
more efficiently regulated Amongst those which lessen ex- 
citability of the brmn-cells are opium, morphine, hyoscyamus, 
chloral, sulphonal, tnonal, paraldehyde, chloralamide, chloralose, 
hop and many others A combmation of the two kinds of 
remedy is sometimes useful, and chloral sometimes succeeds 
when other thmgs fail, because it depresses the circulation as 
w ell as lessens the activity of the brain-celb 

Imtation of sensory nerves tends to cause contraction of the 
vessels and to raise the blood pressure, and where pam is 
present opium or morphine is the most efficient 
sedative The sensation of pam is felt m the bram, 
and the cause of it may be m the sensory centres of the bram 
alone, as m cases of h> stencal pam, with no lesion to cause it 
Ordinarily, however, it is due to some penpheral imtation 
which IS conducted by sensory nerves to the spinal cord and 
thence up to the sensory centre in the brain Pam may be 
Stopped by removmg the cause of imtation, as, for example, 
by the extraction of a carious tooth or by rendering the nerve- 
endmgs msensitive to imtation, as by the application of cocame , 
by preventmg its transmission along the spinal cord by anti- 
pynn, phenacetm, acetamlide, cocame, &c , or by dulling the 
perceptive centre in the bram by means of opium or its alkaloids, 
by anaesthetics, and probably also, to a certain extent, by 
antipynn and its congeners 

Both sleeplessness and pain are sometimes due to the action 
of toxins absorbed from the mtestme, and both of them may 
nigh sometimes be relieved more efficiently by thorough 
t 9 ttMiott purgation than by narcotics Another condition 
which IS probably due to toxms is high pressure withm 
the arteries. When this contmues for a length of time it tends 
by Itself to cause detenoration of the blood-vessels and leads to 
death either by cerebral apoplexy or by cardiac failure It is 
therefore very important to discover high tension at an early 
penod It may diminished or its increase prevented by a 
diet from which red meat and meat extracts are excluded, by 
the use of the lactic aad bacillus, by the administration of 
laxatives and cholagogues to regulate the bowels, and by the 
use of iodides and nitrites By such regime and medicmes 
life may sometimes be prolonged for many years. 

Deficient nervous action al^ leads to defective secretion and 
movement in the mtestme, sometimes with flatulent accumula- 


tion and sometimes with constipation In such cases nux vomica 
or strychnine is useful. Flatulent distension in the stomach or 
bowels 18 partly due to air which has been swallowed PiMta» 
and partly to gas which has been formed by the 
decomposition offood The stomach may become distended with 
gas on account of acid fermentation leading to the frequent 
swallowmg of saliva, and both this form of flatulence and that 
caused by the actual formation of gas are much diminished by 
such drugs as tend to prevent fermentation Amongst the best of 
these are carbolic acid in doses of one or two grams, creosote m 
one or two drops, and sulpho-carbolate of soda in doses of ten 
grains Others which may be mentioned are salicylate of bis- 
muth, salol, yS-naphthol and naphthalene By preventing fer- 
mentation m the mtestme these also tend to prevent or check 
diarrhoea, and they may do good after the irritant has been re- 
moved by castor oil After the irritant has been removed and 
fermentation stopped, the imtation still remaming in the in- 
testinal wall may be soothed by chalk mixture and bismuth, 
to which if necessary small quantities of opium may be added 
In cases where diarrhoea is very obstinate and lasts for weeks, 
sulphunc acid is sometimes more efficacious than alkalis , and 
in chronic colics it may be necessary to treat the mucous mem- 
brane by local application of astringent solutions For this 
purpose solutions of sulphate of copper or of nitrate of silver 
may be gently introduced into the bowel in quantities of a 
quart at a time It is essential that a large quantity should be 
used, as otherwise the seat of irritation may not be reached by 
the astrmgent. Flatulence and diarrhoea as well as many 
genei*al disorders are often due to intestinal depression caused 
by microbes To these mjunous microbes Metchnikofl has 
given the name of “ wild,” and he proposes to restore health 
by giving tame ” microbes, such as lactic acid bacilli This 
treatment on the prmciple ot setting a thief to catch a thief ” 
IS frequently very useful The lactic acid bacilli are given 
either m the form of tablets or milk soured by them, or cheese 
made from the sour milk The most efficient form is soured 
milk, which acts as a food as well as medicine 

Constipation is so common that it may be almost looked 
upon as the normal condition in civilized countries Two of 
its chief causes probably are (i) improvement in coaati^ 
coi^kery, whereby the harder and more irritating patioa 
parts of the food are softened or removed , and (2) improvement 
m grinding machinery, whereby the harder and more stimulat- 
mg parts of the grain are separated from the finer flour which is 
used for bread In consequence of the absence of mechanical 
stimulant the bowels act more slowly, and constipation is the 
result It may be considerably diminished by a return to a 
more natural system of feeding, as by using brown bread instead 
of white, by taking oatmeal porridge, and by eating raw or 
cooked fruits, such as apples, oranges, prunes and figs, or pre- 
serves made of fruit, such as raspberry and strawberry jam, 
marmalade, &c , by vegetables or by dried and powdered sea- 
weed Should these means fail, aperients may be used The 
commonest are senna m the form of compound liquorice powder, 
sulphur m the form of lozenges, cascara sagrada, either in 
tablets or in the form of liquid or dry extract, rhubarb, colocynth 
and especially aloes The last acts chiefly upon the lower bowel, 
and forms a constituent of nearly every purgative pill The 
medicmes above mentioned may be taken either in a moderate 
dose at bedtime or in the form of a dinner pill, or they may 
be taken m small doses three times a day just before or after 
meals Some sufferers from constipation find that they get 
greater relief from salts dissolved in water, or from natural 
apenent water taken on nsing m the morning, and others again 
fmd that the best way of opening the bowels is to inject one or 
two drachms of glycenne mto the rectum, or use it as a sup- 
pository If these means fail, exercise, ma&sage and electricity 
may help a cure 

The most common diseases of malassimilation (or meta- 
bdic ” diseases) are gout, rheumatism and diabetes. In health 
most of the nitrogenous waste m the body is elimmated as urea, 
but m gout unc acid is either formed in too great quantity or 
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too little IS dtemoted) eo that it teniis to be as Urate I 

of soda Ui tlie jointeaiid dther tissues^ IVo means of’ treating < 

pl^oposed OM IS to^pirt 'the ' 
ef me#- patient Oh an althdst complete ve^etariah diet; so'ae | 
MMMimiia^ to limit both the amount of urio acid ' mtt^ueed * 
</{Oif« thto the body as i^U as its fOimatlon m the l!>ody 
The other plan is to use an eidclustvely meat diet, combine 
with the ingestion of a* large quantity of hot water, so as U 
cause free riimination \^ere neither method is strictly 
pursued it IS usual to forbid to gouty patients sugar, pastry 
and pickleS, and to forbid heavy wines, especially Butguhdy and 
port During an attack of acute gout nothing relieves so milch 
OS colchicum, but during the mtervals potash or hthm salts 
tiken m water are advisable, as tending to prevent the deposits 
of urate of soda In true diabetes, which probably originates 
in the central nervous system, or m disease of the pancreas, as 
well as m the glycosiifia common m ^uty* patients, sugar m 
every form should be entirely forbidden, and starchy fOod 
restneted to within narrow limits The remedy most trusted 
tp in this disease is opiUm and its alkaloids, morphine and 
codeine In acute ^ attacks of rheumatism the remedy par 
excellence is salicylate of soda, Which reduces the temperature, 
relieves the pain, and removes the swellings from the jomts. 
Rest in bed should be insisted upon for al longer time than ap- 
pears actually required, because acute rheumatism tends to 
bring on cardiac changes, and is more hkcly to do this when thd 
heart is ^uccited than when the patient is kept at rest In 
rhronit rheumattsm the chief remedies are salicylate of soda, 
and im allies iodide of potassium, guaiacum and sulphur, while 
massage, liniments and baths are beneficial as local applications 
Elimination of waste-products is one of the most important 
points in regard to health, and when this is interfered with by 
disease of the kidneVs, the life of the patient is rendered more 
or less uncertain and the health frequently seriously impaired 
In some cases of chrbnic mflammation of the kidneys, where the 
disease is not extensive, the patient may continue m fair health 
for* a number of years, provided attention be paid to the follow- 
ing rules — (i) The body must be kept warm, and chills must be 
scrupulously avoided , (2) the digestion must be attended to 
carefully, so that no excess of poisonous bodies is formed in the 
mtestine or absorbed from it , (3) eliminating channels such as 
the skin and bowel must be kept active It is usual to reduce 
the quantity of proteid food to a minimum, in order to lessen 
the amount of nitrogenous waste to be excreted by the kidneys 
Sometimes an entirely milk diet is useful, but in others it does 
not agree, and a more liberal diet is essential. Alcohol should be 
avoided as much as possible The small contracted kidney, 
which IS so common m elderly gouty people, is usually associated 
with a very large secretion of urine containing only a minute 
trace of albtimm The tension within the blood-vessels is 
generally high, and the patients run a risk of anginal attacks or 
of apoplexy A nearly vegetarian diet and a complete ab- 
stinence from alcoholic stimulants is the ideal m such cases, 
but It must be modified' to suit mdividuals, as sometimes very 
strict limitations prove m3urious The daily use of potash, and 
especially nitrate of potash, tends to reduce the tension and 
increase the patient's safety, but if pushed too far may some- 
times render him very weak and depressed ’ ' 

It has already* been mentioned that water is absolutely 
necessary for the body by takmg it hot it does not he like a 
DleH mad weight on thb stomach, and by taking' it an hour 
**earu before meals it washes out “ihe remnants of the pre- 
vious meal j and* beiiig absorbed intb the blood' it probably 
tenders the secretion of gastric juice freer and accelerates 
digestion, instead of diluting' it and mterfermg with the digestivh 
processes ’ Wh^rO the stomach and bowets atfe irritable, food 
likely to cause mechanical irritation should be aivoided','silch as 
skirts, bone^l' fibres* and ^eds In sOmfe liafees of diarrhoea tin 
entirely milk didt has ta be prescribed, and m the diarthoea 
of^children It ib sometSmes necessary toakterhateadiei'of barleV 
water wrthi one of beef juice of white »of egg land' water, or 'tb 
givb 'whfey instead Of^'mifec * *The drmkmig d' kwge* qdafUMete 


of Whey IS used as W meahs'd <^reTe^dyspepsi#di^^ 
alsO'm Cases of chronic brottClfitis? The Whey is dWiiit^wakh, 
and for this cure it is' usual tb gb^tb Alpine 
pastiirage is abundant and fresh milk can^be ^ 
the day ' '^Thle cure is greatly helped^by the Afresh' air ati^ 

Shme of sbeh places, among which are intedbken^Rlgi-Sbfiefifi^ 
and ‘Wiggis mi Switeferlandj Isbhl and 'MerSsi itt 
i^mburg, Reichenhall and^anct Blasien inGertA€nty.^^^Anothir 
thempeutic method w the^ so-called “grape 
along wkh a regulated diet;*ftve or six* pounds Of ‘gra)^ aJ^eWen 
daily M the grapes contain a quantity of Wate^'and^d'-Shil^'s, 
they tend to lessen the amount 'of ' food' taken; tb iheteaSfe 
action of the bowels, and to stimulate the kidneys 1 The ^ 
cute is used both m ehronic disease of the stoikfaohi^lihdl^ 
testines with or without constipation, and also m cases ^dSt 
or ailments depending upon ' a gouty constitution The toef 
places where it Is carried on are in the neighbourhood' bfUhe 
Rhine, dn the Lake qf Qeheva and in Tirol Amongst placbs 
in the Rhine and its vicinity may be mentioned KreiwrtaCfe, 
Nenstadt, RUdesheim and St Goar; on the Lake Of GdneVa'arh 
Montreux and Vevey ; and m Tirol Gries and MerUn The so- 
called “Salisbury" cure conUsts of living entirely *dpbA minced 
beef and hot water It sometimes onsWers Very well’ in pbrson's 
t3*oubled with flatulence, since meat does nbl gt^c riib^to^tfie 
same amount of gas m the mtestmes as carbohydnstes* > DMng 
Its continuance fat is absorbed from the sub€titatteoliS»‘t^sdie, 
and patients become very miich thinner, so that' it' Aot 
lessens flatulence, but reducers obesity It is, in fact, very mitfeh 
the same system as that proposed a number of* yoar^ ago ^by 
Banting (see CorfulenOe), It is > very important for - tho^ 
who are trying this diet to bear hi knmd the necessity oi abtuf- 
dance of water, because sometimes they may 'be temptedHt) 
lessen the water on account' of thd incohvwiiertce p^Uc^ 
either by frequent mictuntion or too ‘profuse eweatis' If The 
meat diet be continued with too small k * proportion of water, 
a gouty condition may be brought on ' This’ diet' has tOr 

commended in gout, and no doubt the essential part isthSi 
hot' Water; but there can be Irtde doubt that in fai gouty people 
it is often useful An entirely opposite dietary is that m whiih 
batcher's meat is completely excluded* and* proteids reduced to 
k minimum, os advocated by Dr Haig This dietary 
very useful m gout, but it answers better in thin gouty' pCOplC 
than m fat ones ‘ " ' 

The dietaries already mentioned; the whCy cure, the grUflc 
cure, the meat cure and the vegetarian Cure, M all more^'iia’ 
less systems of starvation, cxie or Other article of ordinary diet 
being either reduced to a minimum or omitted altogether 
In three of them at least— the whey cure, the' gTape cure Ofld 
the meat cure — a diminution in one or other 6f the ^blkfiCUfil- 
stituents of food is associated with the ingestion of ah'iiilbsiiany 
large quantity of water In Visiting the mOist' /imous wfefdnnjj^ 
places, It 18 curious to note how one fliids; m the vahouaWWtbA 
here some chloride, there sorti^ sulphate, 'here 
there some magnesium, but in all of them wb 
watching the troops of* patients who go to the We^s wei^ niitiCe 
that most of them do more early rising,' tkko indre 
exOtcisfe, and drink morfe water m the coursO ol 'a ttiidnth at the 
well than they would do in the test' of the yOar at KOfchb" ' Tfik 
watcnng-places diVide theinielvesi according to tife tehipcratuto 
ei the waters, mto cold' and thermal, and acct^dihg^to fhe^CdrOT- 
position Of the waters, into purgative SaKtfe, IndiSetont SOlftW, 
sulphur and iron * Amongst the most 'Ctlebifated safine 
are those! Of ' €arlSbAd,''^ich torttain'' ‘Sulphate of ‘Soda' ^OM 
bicarbonate nf sida* Those sahis •ityi^tallite out when 
is^ pkrtiafty evaporated '^nd ma^ bO^uSted With hot Water kt home, 

the bfe^ Tmitsatiew ot the CarHbad ' Water bOing obtahjed 
miking ‘vdtWbOt water the*'powdered' CatlsbaiP salte ^ijpiim- 
WhMi eohtam oil the'bbh^itiients Of the tidtiral'WliM 
^Wbete it'kl*}mpds*t)le fOr^the'^patlent to vi^it tadibftdf 
^tea^pObHfulfor a toaopbrnifoi of bc^tiktbWia^l^ 

*tumbh¥ '0f imtVlraterOTVlfelngeveiyinoinfcigw 
the treatment b not so as at 
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water la asapciat^ wi|h early .r^iog,, qon- 
9 l 4 e;b^bjb e?{?r<^se iid a very carefully, pfgulated diet It is, 
mdeedi the icare with which diet u£ patients 13 related and 
th^.d^eidty that patients hnd m obtaining forbidden food^ 
^ hot^s and restaurants, that make > Carlsbad better for the 
hyeg^than any, other mterujg-place. Amongst, other places 
b^wd^ similar action are Marienba 4 ^ Franaensbad and Xarasp. 
nXjii^^waters just mentioned contain free alkali as well as sulphates, 
and are employed more especially m cases of hepatiC; disorder, 
,$uch as congestion of the fiver, jaundice, gall-stone and diabetes 
A number of other waters cpntaining sulphides and chlorides 
are powerfully purgative, and are more often drunk at home 
than at the springs,! Amongst these are the Hungarian waters, 
AeaculaPi Apenta, Fran2 Josef and Hunyadi Janos , and the 
^bmat and Ccmdal waters of Spam Waters which have a 
annilar i composition are drunk at the springs of Leamington 
and Cheltei^am m England, Brides Salms and St Gervais m 
France, for) chronic constipation, dyspepsia, gout and hepatic 
di 6 i<wders of a milder character than those usually treated at 
Qurfsbad. The waters m which chlondcs form the purgative 
^naple are those of Hamburg, Kissingen, Wiesbaden and 
, Baden Ba^len in Germany, and Bridge of Allan m Scotland 
Sundar waters, but much weaker, are found at Innerleithen and 
Pitkeithly^ Sulphur waters are duefly used for painful and stiff 
joints, chrpmc skin disease, and chronic catarrhal affections 
The most important are Aix-les-Bains, and a number of springs 
m thcL. Pyrenees in France, Aachen in Germany, Harrogate m 
England, Strathpeffer and Mo£[at m Scotland Iron waters 
axe ,i^sed m anaemia and the affections which are frequently 
associatqd with lU The most important are Spa in. Belgium, 
Schwalbach m Germany^ St Moritz and Tarasp m Switzerland 
(Iroij wa,ters are, however, common, and are generally found 
lat ,all fhpse plac^ which have sulphur waters Simple alkaline 
Winters contaimng carbonates, chiefly of sodium along with 
Siome magnesium and calcium, are drunk for their utility in 
gastnCfOndi mtestmal disorders as well as m rheumatism and 
gPUL They are also employed locally as sprays and douches 
tp th^ nose, throat, vagma and rectum, for catarrhal conditions 
ffiucous membranes. The most important are Vichy and 
Yalstin France and Neuenahr m Germany Alkahnc waters 
qontaming a little common salt are perhaps even more important 
than the pure alkaline, as the salt lessens the depressmg effect 
of the alkali They are therefore used largely m chronic gout, 
rheumatism and m calculous affections of the ludney Amongst 
the most important are £ms and Wildungen m Germany, 
Contrex^villfi and Royat m France* 

f .Simple thermal waters are those which contain only a very 
pmall quantity of solids, and owe their efficacy chieffy to their 
temperature. They are used partly for drinking, but even more 
OQ for baths. Bath, Buxtpn and Matlock in England , Mallow 
m Irelaiid , Wildbad, Schlangenbad and Baden weiler m 
Germany , Gastem and Tephtz in Austria , Ragatz m Switzer- 
land , Plombieres and Pax m France , and Bormio in Italy are 
amongst the best known When water is dashed agamst the 
body with more or less violence, its effects are more powerful 
than when the body is simply immersed in it. Thus 
, f the stimulating effect of sea-bathing is more marked 
tbitn simple salt-water ^ths, for in addition to the effect upon 
the}.^k4^ produced by the salt and by the temperature of the 
water> Vft have the quicker removal of heat by the contmual 
rouewal of the water as the waves dash over the body, and 
stimulus from its weight and impetus Somewhat 
;sumlur eiff^ts^ore produced by so-called wave-baths, and at 
jl^^ffieim, although the fresh movement of the water agamst 
tjh^,|ru:face of the body is much less than m the sea, yet its 
effect greatly mcreased by the presence of q^onic 
i^d, itf Pouch^ hiive a still more powerful action than 
7 ]^y ure gencndly ^ven m the air, but, at PJornbi^es 
vfiyi simple dpuic;;hes, arCf givw under water. These, form a 
inpi!e,ppwei^ul >|iav 6 -b^th, and in combmation withi mtestmal 
are used very successfully for the treatment 1 of 
disorders Pcuches to the spme are much enplqyed 


ior nervQus debihty, and good effects are also obtamed m«such 
cases , from the so-called needle-bath, .where small streams of 
water at high pressure are driven agamst the whole surface pf 
the body* In the treatment of stiffened jomts, massage under 
water is very serviceable, and m the so-called Aix dou<^ a 
nozzle from which water continuously streams is fastened to 
the. wrist of the masseur, so that a current of water is constantly 
(frfaying upon the joint which he is rubbing. While water con- 
taining much salme matter, and more especially wat^ contain- 
ing free carbonic acid^ has a very stimulatmg action upon the 
skm, mud has a sedative effect, so that m a mud-bath one feels 
a pleasant soothing sensation as if bathing m cream These 
mud-baths are chiefly employed at Marienbad, Franzensbad 
and Homburg Sulphur-baths and sulphur waters are chiefly 
used m combmation for rheumatism and gout, and massage, 
espeaally under water, is frequently combmed most advan- 
tageously with baths and drmkmg water to effect a cure 
Exercises, passive and active, are also used in diseases of the 
joints, as well as massage and baths, but exercises and training 
are even more important in cases of cardiac disease 
In very bad cases of heart disease, where the patient 
IS unable to go about, the best plan of treatment usually is to 
make him stay absolutely quiet m bed and have massage, which 
aids the arculation, tends to remove waste, and increases the 
appetite lo this is added gentle exercise, beginning with the 
fingers at first At Meran walks have been arranged accordmg 
to Oertel’s system, and at Uangammarch m Wales both Oertels 
and Schott^s systems are em^oyed, and baths according to 
the Nauheim system are also to be found m London, Sidmouth, 
Leamington, Buxton, Strathpeffer, &c Many people who have 
sedentary employments are unable to get as much exercise as 
they require because they have not either the time or the oppor- 
tunity Such persons may sometimes get a good deal of exercise 
m a short time by the use of dumb-bells, of elastic cords, or of 
cords running over pulleys and weighted at one end The 
whole system of methodical exercises was started by Lmg m 
Sweden, but it has been developed to a large extent for the 
purpose of increasing muscular strength by the professional 
athlete Sandow A punching ball or rowmg machine 13 even 
better as being less monotonous Fencing, boxing or wrestling 
m0y also be resorted to Walking on the flat is of comparatively 
httle use as a mode of exercise, and has become supplanted to a 
considerable extent by bicyclmg Ascending mountains, how- 
ever, IS very different, because in walkii^ up a steep ascent all 
the muscles of the body are thrown into action, and not only 
those of the legs In addition the purer and rarefied air of the 
Swiss mountains seems to produce a sense of exhilaration which 
IS not felt nearer the sea-level For those who suffer from 
nervous depression, exercise in the Swiss mountains is useful, 
and even hvmg at a height of about 6000 ft above the sea- 
levcl seems to have on exhilaratmg mfluence The nature of 
this IS not very easy to analyse, but as mental depressiop is 
closely associated with irritaticm of the vagus nerve and weaken- 
mg of the circulation, it seems not at all unlikely that mountain 
air acts by accelerating the pulse and quickening the circulation, 
and thas creating a sense of well-being Indeed, many patients 
liken Its effect to that of drinking champagne In some persons 
rarefied air is too stimulating, so that they find difficulty m 
sleepmg, and for those who suffer from insomnia a warm moist 
air nearer the sea-level is preferable 
It sometimes hapipens, however, that people cannot sleep 
at the seaside itseff, although they do so perfectly well a mile 
or two mland, \^e!re the nervous system is exhausted, such 
warm and moist climates as Malaga, Madeira, Tenerife and 
Grand Canary are suitable In these, places not only is the air 
moist, but the temperature is particularly equable, and they are 
therefore suitable places also for persons suffering from kidney 
disease. Many suqh persons also do well m dry, u^mith 
wann {fiaces, such as the fiigher reaches of the Nile, wor#f 
Egypt, Mentone, 3 t Ria{ 4^1 and other sheltered places on the 
Riyiera. T^ [flaces mentioned are all suitable for pieirsons suf- 
fering from chrome bronchitis, who should avoid any irntation 
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cf the lan^; trachea or bronchi by aiciwhick is too dry or 
liirhich liable to great changes of temperature 'S6me caaes 
6f phthisii^ therefore, do better in arid moist dimat^, 

aha especially those where the larynxrhas become affected by 
the disease. Such patients are apt to suffer much front cough 
and laryngeal irritation m the cola, 'dry aar of the Alps, whereas 
they live in comparative comfort on the Riviera, m the Canary 
Islands, Madeira or at Capn. But , warm, moRt dswtes 
rather favour sedentary habits and tend to lessen appetite, 
so that the nutrition of the patient is aptito suffer , and although 
phthisical patients piay live m comparative comfort m sucfi 
climates, their, tendency to recovery in them is smalL At the 
Swiss health resorts, on the contrary, during the wmter the air 
IS very pure, and has just sufficient coldness to make exercise 
agreeable to patients They are thus induced to, be out the 
whole day, and to take foodi with; an appetite which greatly 
improves their nutrition and aids their restoration to health. 
The best-known Alpme health resorts are St Mpntz and Davos, 
to which lately Grmdelwald has been added $t MoriU is, 
upon the whole, better for less advanced cases, while Davos 
IS more sheltered and better for cases which are severe It is 
a mistake, however, to send those m whom the disease is very 
far advanced away from home and friends, because wlien there 
is no hope of cure it is better for them to die m comfort at home. 
At the health resorts just mentioned the amount of food taken 
is regulated by the appetite of the patient himself, bpt a system 
of cure has been maugurated by Dr Brehmer at Gorbersdorf, 
by Dr Dettwciler at Falkenstem, and by Dr Walther at Nord- 
rach, in the Black Forest The most important pomt in this 
treatment consists m forced feeding, the want of appetite 
which IS so prominent in m my cases of phthisis bemg regarded 
as an abnormal sensation not to be regarded , and under the 
forced feeding, combined with open-air life, many marvellous 
recoveries are recorded Numerous other institutions have 
been started in Great Bntam in imitation of Dr Walther’s with 
a considerable, amount of success Even when patients are 
unable to stay long at a sanatorium tlicy learn there the ad- 
vafltages of open air and can continue the treatment at home 
to their great advantage 

In the well-known “ rest ’’ cure, which we owe to Weir 
Mitchell, forced feeding takes a prominent part the essence 
of this cure is to give to the patient rest, bgdily ayid mental, 
by confinement to bed and isolation from the outside world 
While this treatment by itself would aid recovery from nervous 
exhaustion, it would lessen appetite and thus interfere with 
nervous repair, but the want of exertion is supphed by means 
of massage, which stimulates the circulation and increases the 
a^etite, so that the patient gets all the benefit of exercise 
any exhaustion Where nervous exhaustion is less 
an 4 Weir Mitchel} treatment is not appropriate— 
for example, m men who are simply overworked or broken down 
by anxiety or sorrow — a sea voyage is Often a satisfactory form 
of “ rest cui'e The lack of posts and telegrams prevents much 
of the excitement vyhich they wouW have.upop ^kpre, the space 
for exercise is limited, food is abundant and appetite is supplied 
by the stimulus of constant exposure in the open air In order 
that the voyage should be satisfactory, however, it must be 
suffipiently long, and the weather must fie sufficiently warm 
to allow the patient to stay m the open air the whole day long 
During the heat of summer voyages to the North Cape are 
suit^le, and during the spting and aptumn to theMediterrane?^n, 
but m the colder months of the year the West Indies, India, 
Cape Town, Australia or Nejw Zealand fortns the best .objective 
i (TLB) 

THEBBSAn ST (1515-1582), or Tere^, de (P^eda, Spank>h 
nun, was bprp at Avila, in Qld Castile, pn r^hd ?8th of March 
1:515, and was educated m an convent in tije town. 

As a childi&he wgs interested in the,storlea qf at 

the.pge iff eighteen leftj home ope mntnin)g, appJW l|^' 
missipn at tlv^ Caimelilte of^the.wairnaj^^ 1 rShn 

disappw^ted.at first butfsbn jap- 

peaira aftw^^da to have apcomnwjdated 


sucepsa tp the worldlu^ of he;r ^vironment, thqugh not 
withmit intervals of relimoua pxmyip^ It was ip tne year 
1554, when she was nearly forty, tnAt ^e event known as her 
conversion took place, and the second part of her life began. 
The death of her father roused her to serious reflection, and ppe 
day, she entered the oratory, she was struck t|y the image oi 
the wounded Christ, placed there for an approa<dnng feswal^ 
She fell m tears At ^he feet of the figure, and felt every worldly 
emotion die withm her^ The shock threw her mto n trance, 
and these trances, accoippanied by visions, recurred frequently 
in the subsequent part of her Ufe They have smee been 
duced as Diyme attestations of her samtship, but the sister- 
hood m the convent set them down to possession by a devil , 
her new departure was due m tfieir eyes to no worthier motive 
than the desire to be peculiar and to be reputed better than other 
people Teresa herself was very humble, and thought their 
explanation might be true , she took her case to her confessor 
and to the provmcial-general of the Jesuits, who put her under 
a course of discipline One day, while thus occupied, her trance 
came upon her, and she heard a voice say, Thou sbalt have no 
more converse with men, but with angels ” After this the tiance 
or fit always returned when she was at prayers, and she felt 
that Christ was close to her Piesently she was able to see Sim, 
exactly as He was painted rismg from the sepulchre ** Her 
confessor directed her to exorcise the figure, and she obeyed 
with pam, but, it is needless to say, m vain The visions grew 
more and more vivid The cross of her rosary was snatched 
from her hand one day, and when returned it was made of 
jewels more brilliant than diamonds, visible, however, to her 
alone. She had often an acute pam m her side, and fancied 
that an angel came to her with a lance Upped with fire, which he 
struck into her heart The 27th of August is kept sacred m 
Spam to this mystery, which has also formed a favourite sub- 
ject of > Spanish painters She had also visions of another 
description, she was shown hell with its horror^, and the devil 
would sit upon her breviary, belabour her with blows, and fill 
her cell with imps For several years these experiences con- 
tmued, and the verdict as to their source still remamed far 
from unanimous Meanwhile, the spread of the Reformation 
became the subject of much searching of hearts to pious Catholics. 
Teresa reflected like the rest, and her experience led her to find 
the real cause of the catastrophe m th^ relaxaUon of disciplme 
within the religious orders. She formed the project of founding 
a house m which all the original rules of the Carmehte order 
would be observed In ^ite of great opposition from the 
authorities of the order, and m particular from the prioress and 
sisters of the Incarnation, she persevered with her scheme, 
bemg encouraged to appeal to the pope by certam priests who 
saw the benefit which would accrue to the Church from her 
zeal A private house m Avila was secretly got ready to serve 
as a smail convent, and, when the bull arrived from Rome, 
Teresa went out on leave from the Incarnation and installed 
fopr poor Aomcn m the new house dedicated to her patroa 
St Joseph. It was on the 24th of August 1562 that mass was 
said m the little chapel and the new order constituted It was 
to be an order of Descalzos or Barefoots, in opposition to the 
relaxed parent body, the Calzados The sisters were not to 
be literally shoeless, but to wear sandals of rope , tfiey were to 
sleep op straw, to eat no meat, to be stnctly confined to the 
cloister, and tp live on alms without regular endowment After 
lodging her four sisters, Teresa returned to tljie Incarnation , but, 
when the secret was discovered, Carmelites and townspeople 
were alike furious Violence, however, was prevented, and the 
ipatter was referred to the council of^tffte at Madrid Philip II 
referred it again to the pope, and mer six months a fresh bull 
amved from V The provincial of her order now gave 
hef* leave to remove and take chatge of her sisterhood The 
numbef plf thirteen, to "which On grouhds of dis^iplme^ she had 
limited, the foundation, w^asA9on filled up, and Teresa spent here 
the fite happiest years heri Wev Her visions conjinucd, and, 
command of her ecc^iastical ’superiors, < stie wrote 
4^tol;i|(!]^p^ cpiif^nm^ a full account pf 
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though she wai fai* Wm basing aiiy claft^ tbliblineSfl ulfK>n theiW 
The general of the citder gi^^^her p6^its 

td found Oth^ hodse<? of Descalaid^j for min as ^11 as worhcn 
The fast fifteen tears of her life wdte spdit mainly in' hdfd 
journeys with fhfe end and m the cohtihtialiy groWirig' labour 
of QTg^tnizatiori Cbhvents were founded at Mteciina, Malaga', 
Vfdliraolid^ Toledo, Segdvia anl:f ' Salaitiahca, idtid two at Alva 
under the jiatrOh'dge Of the faidous duke Tfifen she had threie 
years of rekt, as jfinotefes of fifer old convent df the Incarnation 
She next went to Seville to found 'd^house, thus ovecstetjping 
fot the first time the boundaries of the Casitiles, to which her 
authorization limited her The laterit' hostilitv of the old order 
was aroused , the general ordered the itnmediate suppression 
of the house dt Seville, and procured a bull from Gregoty XIII 
prohibiting the further extension of the refomled houses (157S) 
But the movement agaipst her trame from Italy, dnd wa 5 re- 
sented by Philip and the Spanish authorities as undue inter- 
ference , and; aftOr a fierce struggJO, dUnng Which Teresa was 
two years under arrest at Toledo, the Carmelites Were divided 
mto two bodies m 1580, and the Dekcalzos obtained the right to 
debt theit own ptoVincial-generals (seO CAftMfitiTEs) The few 
remaining years of 'Tcresa*s life were spent in the old way, 
oigamzmg the order she had founded, and travelling about to 
open new convents Sixteen convents and fourteen monasteries 
Were founded by her efforts , she wrote a history of her founda- 
tiohs, which fOtms a supplement to her autobiography Iter 
last Journey of inspection was cut short at Alva, where she died 
on the zgth of Septetpber 1582 A violet odour Jtnd a fragrant 
qil Were said to distil from her tomb , aind when it was opened 
nine months afterwards 'the flesh was found uncorrupted A 
hand cut off by a fCrVeht brother was found to work miracles, 
and the order became convinced th^t their founder had been a 
saint It was resolved m 158$ to remove her remains to Avila, 
\yhere she was born, the sisters at Alva bemg consoled by per- 
rni$^it)n to retain the mutilated arm But the family oi the 
duke of Alva procured an order from the pdpe enjommg that the 
bodv should be restored to Alva, and she was accordingly laid' 
there once more m a splendid tomb But even then she was 
not allowed to rest she was again disentombed, to be laid m a 
more magmficertt Coffin, and the ^eed of reverential relic- 
seekers made Unseemly havoc of her bdnes 
Teresa was caiioniaied by Gregory XV m 1622 The honour 
was dUubtless largely due to her ascetiCism and mystic visions 
She called hersdf Teresa dc Jesus to signify the closeness of her 
relation to the heavenly Bridegroom, who directed all her actions 
Though she deprecated excess of ascbtic seventy m others, she 
scourged herself habfitualU , and wore a peculiarly painful hair- 
cloth But her life shows her to have been, besides, a woman 
of strong practicality and good sense, full of natural shrewdness, 
and with unusual pOWers of organization “ You deceived me 
m saying she wah a wohian,” wntes one of her confessors , “ she 
is a bearded mah ** She was brave m the face of difficulties 
and dangers, pure m her motives, aUd'her utterances, Some of 
which have been i^Uoted, have the true ethical nng about them 
Her MSS were collected by Philip 11 and placed in a rich case 
in the Esconal, the key of which the king carried about with 
him Besides her autobiography' and the history of her founda- 
tions, her works (all Written in Spanish) contain a great number 
of letters add various treatises of mystical religion, the chief of 
which are The IfVy cf 'PirfeHton and Thi Castle of the S&id 
Both describe the ptogresS Of the soul towards ' perfect union 
with, God, 


Her works, edited by two Dominicans, )vere first published m 
1587 and have since appe^ea in various editlofis They were 
soon afterwards translatcfe into Italian, French ('4 vote , Paris, 
r 840-46) and Tjatiil an English translation 6 i ibi 6 >Ltfe and works 
(lextept the letters) by A Woodhead lappeared m Otji^r 

tea^latiojja of the are those by, Jo^ Daltop (i&SO/ who also 
Uanelated Wi? Way of Perfection and vhe Letters by 

DaVid Tywis (1870) whii'^TSyT also translated the Fmt^ddihHs' 
A K tinted npH^yiydte>>tran8)arion' of o 


Details^ arc also giVen* in ^ibaJdcnefyra''8 Flos iSttnotof^m^ and to 
Alban Butler’s lji^e§ otilhf A. separate biography,, j w^^ 

preface by Cardinal Mannmg appeared m 1865 , a lull and cqtjcal 
^ition 01 the Life & tnw ny Mra G C ^Graliam, 2 v6ls 7}8i4r 
S6t alSo H PMt V Oettingeu-Spielb^rg,' Gls^hiehte d heit TferWto 
(Regenshiirg iSgg) j A Whyte, Santa Taresa, an appreotOttofU 
w\lk sme of the kefit passage fi <>/ tha (1,8^7) , E Hefip, ^tud^es 

tn SamUhtp (I 9 Q 3 ) . , , , , Ml 

TKEIiEZINA, a City of Bmzib capital of the state of Piauhyi 
on the left' bank of the Pamahyba nVer, about 220 m from' it® 
mouth Pop (18^6) 2^i^6i2o} for the commune or munici^io, 
34^523 ; (1^6, estimated), 25,000.^ It is prettily situated m 
an' open plant and is laid out regularly with broad straight 
streets with 'seven lairge ’squams* Among its public buildings 
are the government pklace, the legislative and municipal hall, 
the “ Quatro de SetcmbrO'*^ theatre, Misencordia hospital^ 
public maritbt, sanitation and public works building, courts, 
police headquarters, bariucks, 5 tc ' I he town is characteristically 
Porta|Uese m appearance, its' buildings being txie or two stones 
m height, plastered and frequently coloured outside, with 
large rooms, thick walls, and tile roofs to ensure coolness 
There is one lyceum, or high school, with about 400 students, 
m addition to its primary schools Its manufacturing mdustnea 
include a cotton mill, foundry^ and soap'-works A steamboat 
service, with three small boats, maintains regular communication 
with Pamahyba, near the mouth of the river, besides which 
there are a number of ' independent freight-carrying boats 
Therezma was founded in 1852,11$ site bemg originally -called 
Chapada de CoriSca, and was named m honour of the emptess, 
Dona Thereza Christina It was made the capital of Piauhy 
in succession to Oeiras* 

TherMIDOR {from Gr Oippr], heat, and SiapoM, the 
name given during the French Revolution to the eleventh month 
of the year m the Republican Calendar The month fell m 
the hottest season of the year, beginning on the 19th or 20th 
of July and ending on the 18th or 19th of August, according 
to the ' year As m ail the other months of th^ Republican 
Calendar, each of the days of Thermidor was, in accorcjaiioe 
with the suggestion of Fabre d*Eglantine, consecrated to some 
useful object Thus i Thermidor was consecrated to spelt,' 
lo^hcrmidor to tiie watering-pot, 15 Thermidor to sheep, ahd 
23 rhermidor to lentils The most important event that took 
place in this month was the revolution of 9 Thermidor year II 
(27th of July 1794), Which resulted in the fall of Robespierre 
and the collapse of the Terror The name Thermidonan 
(Thermidonen) was given to the authors of this revolution and 
to the supporters of the reactionary movement of which it was 
the signal 

See C d'Hencault Rdvolutipn de Thermidor (2nd ed , PftriS* 
1878) , E B Courtois, Rappo t fait au nom de la commission endt^gie 
de Vex amen de*i papitrs trouvSs chez Robespierre el complices 
(> 799 ) * D. A Martm, Papters %n 4 dits u suppmm&s ou amts pat 
CQurfots (3 vote , 1828) , ateo bibbography m M, Xourneux, Bibhog. 
de la ville de Parts (1890), vol 1 , nos 4265-4309 


THERMOCHEMISTRY, a branch of Energetics, tteatmg of 
the thermal phenomena whidi are associated with chermca) 
change ' ' ' ' 

^ I That vigorous chemical action ik accompanied' by a 
brisk evolution of heat is evident from feuch famdmr (Samples 
as the cotnbustiort of' fuel ot the explosion of gunpowdef TT^e 
heat atten(Jdrit on these actions, and on the vital procesies H 
the animal ot^nisrp, riaturally first attracted attentioii Rhbert 
Boyle, A Craii^^ford, A L Lavoisier and P S Laplace, P L 
Dulong^ H Diavy, Count Rulnford, all concerned themselves 
with thermochemical investigations of such processes Their 
duarititatrve evperiments’were, however, too i-oughr ^^^ifJnit 
of adCutkte genehiliddlipn ; krid' although Lkvoisier ahd LapIaiCO 
stated the jpHnaplb same hmount of heat must 'be 

itopplied tO^dedpmyoke Vi cOmpOukd as 'Would ^be ' produced oh 
itk fbmatfOhV thO^ stktemeiit was wot' based 'On exabt 
fuent, khd ^ly Mieivfed “ik^erfmenttti’ confirmation munh later ' 
iTTie blOWnmhW' ^theimiiehbmistiy ; ' thote^ 

Mfepahflettdy dP ihri dot^mei'ttP>the'eohsetV^tori 
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lire f4;|Mtao|Uy>s€ontmpcrat^ with<^the rebognition; bl»thftt 
IW; andi wit^iQiDb it the 6cieiice[.OQiildi ^baircdy haventeachi^d 
the degree M devdb^ent wJuch^tt rapidly laitamedh Thxmns 
Aaidrew^ and^ est)ecially, Gi Hes9l(iiB4o) were the fitistwho 
^tsat»^iQ 9 Xsy inveaibigate^t thentaodw^ ejects la solujbiorr^ 
tauadfjaffiiveidi at' oonoltlsions'lrom tbqir eiopenmemtal' data which 
atiH |>osse6a validity, w Andlrewsy ior exai^e^ found ithat (when 
atenesiof ahds were* tnlderi/^imilarcpilditioils usedf to* neutralize 
il^ig^n amount of ,a base^ the quantity of heat evolyed on the 
neutraiieation' waa the sahib m all castes. Hess^ iram has work, 
amvfid ab thfe converge condusiemi, that' when a senes el bases 
were used to nloutrahze a given amount of an acui^ tiie heat of 
neuttalusation was always the same^m Both of these statements 
are correct whert the powerful nuheral<acid ahd bases are con* 
sidercd^ exceptions wily arising when Weak acids and bases are 
employed ' < Again, Aadlrews discovered that when one metal 
displaces another from' Solution of itS/ salts g zihcv with sohi* 
tiohs of copper salts), the thetmM effect is practically independent 
ofi the nature of the acid radical in. the salt employ edw Andrews 
likewise fhundfthab when the heat evolved on the displacement 
from Its salts of a metal M' by a melal M is added to the heat of 
displacement of another t metal M^iby M', the sum is equal to 
llie heat whiih is evolved on. the direct displacement of iM" 
frbm Jtsi sfiilts by M, This affords an example of a* pnanciple 
which had been stated by Hess 'in a Vfer> general form imder 
the name of the Law of Constant HetU^Sums-^-^rmtidyf that the 
thermal effect of a given chemical aPtKin is the same, mdb- 
pcndentlyi of the character and number of the stages in which 
it takes place Thus, m the above example, it is immaterial 
whether M displaces M"' from its salt diroctly, or whether M 
first displaces M', which is then used to displace M" This 
important principle is a direct consequence of the law of the 
conservation of energy, but was discovered mdependently by 
Hess from accurate e*^erimcnl. 

Hess employed this phnciple to determine indirectly the heat 
of fofimtton of compounds from them elements, when this raagni^ 
tilde, as js gencrall> the case, was inaccessible to direct measurer 
mrnt Thus the he it of formation of anhydrous zinc sulphate, 
Znb04, which cannot be determined directly, may be arrived 
at by summation (in Hesses umts) as follows : — 

oxidation of /n to ZnO ';29i units 

S to SO, » < 6^84 , 

pi^lution of SO3 m maph water < ♦ i ^ 256O ,, 

ZnO in the resulting aqueous H_S04 ^ 1,609 

' 'Ijsso 

Ded act haat of dissolution 'of anhy<1rotBiZnSOj I ' ‘ ti93 . 

1 1 ■ 

of formatiQu of ZnbO, from 40=? 14657 

Heats of I formation are still determined for the most part in a 
precisely similar manner i . » i 

Hess also stated another principle on cmpincol groimds, 
which, although admitting of many exceptions, iS of consider* 
able utility land significance It 1 had been known long before 
his time that when solutions of neutral salts were mixed, and 
no precipitate resulted,' the mixed' solution was also neutral 
He«s now observed that in tlio process of mixing ^ucjji neutral 
solutions no thermal effect was produced — ^that is, neutral salts 
in aqudpus solution could apparenitly interchange their' radicals 
evolution or absoiiptipn of.J^eat e^p^rgnental 

D^pults.wer?; genpralizqd by hgn und^r the ,titl,e^o{ t^e i4w of 

, After the .mvDstigabons of Hiess an 4 . Andrews, a great deal 
ejfi9pUen,t, experimental workt w^ perform^ed b> jP A. Favre 
Tfc, §ilbern>aun, whose chief t theore^iofl j^hiijey,ej^ut 
fih^ recogpvtion tha.t the he;a,t qf neutralizatfiqn of apds 
bases a44itively composed pf .two pon$tants^,one dpteg- 
onpmed byitlm*lijiEid wid the other by the base , iThi? dedljctioi^ 
harmonwed th^^ observations of Andrews and of, tlqss previously 
alluded to^ ^d also accewnted satisfactorily, for ^ th^ J^aw of 

JfuIius.li^TOsen wps,the,lirsti, m'^esti^t<;Mr‘w4M]| 4 f|i 1 )erMfly 
adopted the principle' of conservation ofienergyuas the basis 


of a thermoG ysieixu //nniisnoniaocnQmiciurwdrk was 

begun in 1855, but most of h]rexphnmente<wece peifontted m 
the yhars 1869^2, the whole^bdmg ptubbshed ^eoUectiively/iiiukr 
the title Thmnochemtsche Unie^suchun^, iti iour vdiii!Ues. 
Sdrhewhat • Jober ! than .Thomseai; Mar^bn * E Berthelot 
begsm (in «&73) a long senes of thermochemi<»d . determinations. 
It isito'these two invei^gators and thesr pupils thatisiost of out 
iixaet ^herrboch^nuodlwtai are due f . ^ . 0 

Thomsen and Bierthdobindcpendently enunciated a generalnav 
turn (commonly kaoWn/ os' Berthelot^ Thtrd f^tncsple, ot 
PrtmipU of which may be stated m briei 

as follows — Every pure chemical reaction is accompanied by 
evolution of beaL > Whilst this principle is undoubte^y; applic- 
able to the great majontyi of cheorucal actioiis undiSM^a^^iT 
conditions, it is subject to numerous exceptions, ond^ cannot 
therefore be taken (as its authors origmaby intended) as a 
secure basis for theoretical reasoning qn the connexion between 
thermal effect and chemical aflfmty The e^isti^pe of reactions 
which are reversible on sl^ht alteration pf coiyjitions at once 
invalidates the principle, for if the alctmn proceeding in one 
direction evolves^ heat^ it must absorb heat when proceeding 
m the reverse directiop As the principle was abandoned even 
by* its authors, it is now only of historical importance, althou^ 
for many years rt exerted considerable influence on thermo^ 
chemical research ‘ 

, § 2 From the standpoint of the law of conservatiem ol 
energy, the relation between chemical and thermochemical 
action bears the following aspect — K given amount of any sub- 
stance under given conditions possesses a perfectly definite 
amount of intnnsic energy, and, no matter what chemical and 
physical transformations the substance may undergo, it will, 
when it returns to its original state, possess the original amount 
of mtrinsic energy If we consider now the transformation ol 
one system of ^raical substances into another system undet 
specified conditions, we shall find that in general the rntrinsic 
energy of the second system is different from the intrinsic energy 
of the first Let us assume, as is commonly the case, that the 
intrinsic energy of the initial s> stem is greater than that of th^ 
final system When the first system then is transformed mto 
the second, the excess of ener^ which the former possesses 
must appear m the shape of heat, light, electrical energy, 
mechanical energy, &c. It is for the most part a simple mottei 
to obtain the excess of energy entirely in the form of heat, the 
amount of which is easily susceptible of measurement, and thus 
the existence of thermochemistry as a practical science is 
rendered possible Since the mtnnsic energies of the twe 
systems under given conditions are invariable, the difference 
between them is constant, so that the heat evolved when the 
first system is converted into the second is equal to that ab- 
sorbed when the second system is re-transformed into the first 
(cf La\oisierand Laplace, ante^ ? i) The total thermal effect, 
too, which IS associated with the transformation, must be th^ 
same, whether the transformation is conducted directly or ifi- 
direqtly (Hess's Law of Constant Beat Sums)} since the thenpaj 
effect depends only on* the mtnnsic energies of the imtial and 
final systems 

Since the intrinsic energy of ^ substance with the 

conditions under which the substance exists, it is hecessary, 
before proceedmg to the practical apiplication of any of the 
laws mentioned above, accuratcl) to specify the conditions Oil 
the initial and final isysfcems, or at least to secure that they shall 
not vary in the operations ccaisidered< It is also a necessary 
condition for the application of the preceding laws that no fonn 
of energy except heait and the ihtnnsiQ energy of the substances 
should be ultimately, mvolvodj For exam^, when metalhc 
zme IS dissolved in dilute stdphwiC acid with production ol 
zinc sulphate (m solutimr) and hydrogen gas, a definite quantity 
of heat is produoed for a given amount of zme dissolved, pro- 
vided that the excess of.ontergy m the initial system appears 
entirely, as heat, Thia provision may not jalways be fidfijlcq, 
since by placing the /fine m electrical leoHrtact with a piece, 
platmnin> ; Jikewise immersed in the sulphunc acid, we icon 
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though she was fai* frtim basing aiiy clah^ to holiness upon them 
The general ot the Order visited her kt Avila, and gate her powers 
to found other houses of Descalzos; for men as \Vell as women 
The last fifteen >ears of her life were spent mainly in hard 
journeys with this end and in the continually growing labour 
of orjganization Convents were founded at Medina, Malaga, 
Valladolid, Toledo, Segovia aiid Salamanca, and two at Alva 
under the patrohage of the famous duke Then she had three 
^ears of rest, as prioress of hter old convent of the Incarnation 
She next went to Seville to found a house, thus overstepping 
foi- the first time the boundaries of the Castiles, to which her 
authorization limited her 'Ihc latertt hostilitv of the old order 
was aroused , the genci il ordered the immediate suppression 
of the house at Seville, and procured a bull from Gregory XI 11 
prohibiting the further extension of the reformed houses (1575) 
But the movement against her came from Italy, and wa!^ re- 
sented by Philip and the Spanish authorities as undue inter- 
ference , and, after a fierce struggle, during which Teresa was 
two years under arrest at Toledo, the Carmelites were divided 
into two bodies m 1580, and the DeScalzos obtained the right to 
elect their own provincial-generals (see Carmfiites) The few 
remaining years of Teresa’s lift were spent in the old way, 
organizmg the order she had founded, and travelling about to 
open new convents Sixteen convents and fourteen monasteries 
were founded by her efforts , she wrote a history of her founda- 
tions, which forms a supplement to her autobiography Her 
last journey of inspection was cut short at Alva, where she died 
on the 29th of September 1582 A violet odour and a fragrant 
oil were said to distil from her tomb , and when it was opened 
nine months afterwards the flesh was found uncorrupted A 
hand cut off by a fersent brother was found to work miracles, 
and the order became convinced that their founder had been a 
saint It was resolved m 1585 to remove her remains to Avila, 
where she was bom, the sisters at Alva being consoled by per- 
mission to retain the mutilated arm But the family of the 
duke of Alva procured an order from the pdpe enjommg that the 
body should be restored to Alva, and she was acc ordmgly laid 
there once more in a splendid tomb But even then she was 
not allowed to rest she was again disentombed, to be laid in a 
more magnificent coffin, and the greed of rexerential relic- 
seekers made Unseemly havoc Of her bones 

Teresa was canonized by Gregory XV m 1622 The honour 
was doubtless largely due to her asceticism and mystic visions 
She called herself Teresa dc Jesus, to signify the closeness of her 
relation to the heavenly Bridegroom, who directed all her actions 
Though she deprecated excess of ascetic severity in others, she 
scourged herself hihitualh, and wore a peculiarly painful hair- 
cloth But her life shows her to haVe been, besides, a woman 
of strong practicality and good sense, full of natural shrewdness, 
and with unusual powers of organization You deceived me 
m saying she was a woman/' writes one of her confessors , “ she 
IS a bearded man ” She was brave in the face of difficulties 
and dangers, pure in her motives, and her utterances, some of 
which h ’ve been quoted, have the true ethical ring about them 
Her MSS were collected by Philip II and placed m a rich case 
m the Esconal, the key of which the king carried about with 
him Besides her autobiography and the history of her founda- 
tions, her works (all written in Spanish) contain a great number 
of letters and various treatises of mystical religion, the chief of 
which are The Vfay of Perfettion and The Castle of the Soul 
Both describe the progress of the soul towards perfect union 
with God 

Her works, edited by two Domuucans, were first published in 
1587 and have since appeared m various editibns They were 
soon afterwards translated into Italian, French (4 vols Paris 
1840-46) and Latin , an English translation of the Life and workfi 
(except the letters) by A Wood bead appcarevl w 1669 Qther 
translations of the Lyfe are those (ly John J^lton (1851), who also 
translated The Hay of Perfection and the 'Letters (1^02) and by 
“DaVid Tmvls (1870) whb in 1871 also translated the rounddthns 
A R WalleT' r^nnted woodh^ad^s translation of ThA Wdy of 
Petfeetton in “ TheCloistpr Library " (j(9oi) 1 Biqgraphiea appeared 
soon aftfjr her death by t^e Jesuit Ribera whp h^ ^eu p,er epn- 
fessor (1602), and by Diego de Vepez, cohlessOr to Fm|ip It (f599) 


Details are also ^ven. m Kibaideiiayra's Flos Sanotortnn' and In 
Alban Butlers Zavsc of [(he Saints A separate biQjwaphy, with 
preface by Cardinal Manning, appeared it\ 1865 , a full and pnticai 
edition oi the Life is thbt by^s G C Graham, 2 Vols (18^4; 
See alio H Prtnz V OetHngen-Spielberg, Geschtchte d heil Therbsia 
(Regensburg 1899) , A Whyte, Sania Teresa, an apprectatwHi 
With 4me of the best passages of the writings (1897) , B Hello, Studies 
tn baintship (1903) 

THEIREZINA, a itity of Brazil, capital of the state of Piauhy, 
on the left bank of theParnahyba nver, about 220 m from' its 
mouth Pop (1890) 21,620 ; for the commune or municipio, 
31^523 , (1906, estimated), 25,000 It is prettily situated on 
an open plain and is laid out regularly with broad straight 
streets with seven large squares Among its public buildings 
are the government palace, the legislative and municipal hall, 
the “ Quatro de Setembro ” theatre, Misencordia hospital, 
public market, sanitation and public works building, courts, 
police headquarters, barracks, &c The town is characteristically 
Portuguese in appearance, its buildings being one or two stones 
in height, plastered and frequently coloured outside, with 
large rooms, thick walls, and tile roofs to ensure coolness 
There is one lyceum, or high schod, with about 400 students, 
m addition to its primary schools Its manufacturing industries 
include a cotton mill, foundry, and soap-works A steamboat 
service, with three small boats, maintains regular communication 
with Pamahyba, near the mouth of the nver, besides which 
there are a number of independent freight-carrying boats 
Therozina was founded in 1852, its site being originally called 
Chapada de Consco, and was named m honour of the empress, 
Dona Thereza Christina It was made the capital of Piauhy 
in succession to Oeiras, 

ThERMIDOR (from Gh* Oepfiv), heat, and SCipoM, gift), the 
name given during the French Revolution to the eleventh month 
of the year in the Republican Calendar The month fell m 
the hottest season of the year, beginning on the 19th or 2cth 
of Jul) and ending on the i8th or 19th ol August, according 
to the year As m all the other months of the Republican 
Calendar, each of the days of Thcrmidor was, in accorclance 
with the suggestion of Fabre d* Eglantine, const crated to some 
useful object Thus i Thermidor was consecrated to spelt, 
10 Thermidor to the watering-pot, 15 Thermidor to sheep, and 
23*Thermidor to lentils The most important event that took 
place m this month was the revolution of 9 Thermidor year II 
(27th of July 1794), which resulted m the fall of Robespierre 
and the collapse of the Terror The name Thermidonan 
(Thcrmidonen) was given to the authors of this revolution and 
to the supporters of the reactionary movement of which it was 
the signal 

See C d'Hcncault, La Revolution de Theimidor (2nd ed , PatiS, 
1878) , r B Courtois Rappo t fait an norn dc Ja commission chargee 
de Veramtn des popitvs trouvSs chez Robespterri it ses contphees 
(i79‘?) » D A Martin, Papier % inddtis supprimbs ou omis par 
Courtois (3 vols , 1828) , alw bibliography in M Tourneux, Bibltog 
de la villt dc Paris (1890), vol 1 , nos 4265-410)9 

THERMOCHEMISTRY, a branch of Energetics, tf'eatittg of 
the thermal phenomena which are associated with chemical 
change 

^ I That vigorous chemical action is accompanied' by a 
brisk evolution of heat is evident from such familiar examples 
as the combustion of fuel ot the explosion of gunpowder The 
heat attendant on these actions, and on the vital processes tif 
the animal organism, naturally first attracted attention Robert 
Boyle, A Crawford A L Lavoisier and P S Laplace, P L 
Dulong, H Davy, Count Rumford, all concerned themselves 
with thermochemical investigations of such processes Their 
quantitative evperiments were, however, too rougit to' •permit 
of accurate generalization ,• and although Lavoisier and Laplace 
stated the' prftiaple' trhat' the saifie amount of heat must be 
supplied to*deeompo^e i edmpound as Would be produced on 
its fbtWatfdh/ stat^trient Was fiot based on exabt ei^peti- 
meht, and dhly ^kjiferflnental confirmation fiiuOh later 

•The beginnid^ OP'ifiOderfi' 'thermOchfemistry. thoO^ rffadfe 
ittdepetidentiy Ihi dofetrine^^bf the’cohseiVatfori of energy^ 



THE«MOClHBMISmY 8o^ 


lure proctio^y cont^mporaiieous with the recognition; of that 
laW; and* without it the science' could scarcely haventeached 
the {degree M develibpment which it rapidly attained* Thomas 
Andrewsi and, especially, G* IL Hess. (1840) were the first* who 
systeifiaticsdly investigated thermocheinKtal effects in solution, 
land amvedi at conclusions from tb^ir ejcpenmental data which 
atiH possess validity. . Andrews, for example, found that when 
a teries of a6ids were under, similar cpnditions used to neutraliie 
aigiVen amount of a bases the quantity of heat evolved on the 
neutralization was the sahue in all cases. Hess, from his work, 
arrived at the converse condusiou, that when a series of bases 
were Used to neutralize a given amount of an acid, the heat of 
neutralization was always the some . Both of these statements 
are correct when the powerfbl mineral and and bases are con* 
sidered^ exceptions only ansing when weak acids and bases are 
employed Again, Andrews discovered that when one metal 
displaces another from solution of its. salts (e g zitic with solu- 
tions of copper salts), the thermal effect is practically independent 
of the nature of the acid radical in the salt employed Andrews 
likewise found 1 that when the heat evolved on the displacement 
from Its salts of a metaJ M' by a meital M is added to the heat of 
displacement of another metal M" by M', the sum is equal to 
the heat whidi is evolved on tlie direct displacement of M" 
from its salts by M This affords (an example of a prime iple 
which had been stated by Hess in a Wr> general form under 
the name of the Law of Constant HecU ^namely, that the 

thermal effect of a given chemical action is the same, mde 
pendently of the character and number of the stages in which 
it takes place Ihus, m the above example, it is immaterial 
wlicther M displaces ]\r' from its salt directly, or whether M 
first displaces M', which is then used to displace IM" This 
important principle is a direct consequence of the law of the 
conservation of energy, but v;as discovered independently by 
Hess from accurate e\permient. 

Hess employed this principle to determine indirectly the heat 
of formation of compounds from their elements, when this magni- 
tude, as lb generall> the case, was inaccessible to direct measure^ 
ment Ihus the heU of formation of anhydrous zinc sulphate, 
ZnS04, which cannot be determined directly, may be arrived 
at by summation (in Hess’s units) £u> follows — 


Oxidation of Zn to 7 nO S-Jyi units 

S to SOj 6^84 

Dissolution of SO, ui iiuich \satei . , 256<5 

ZnO in the tesultiiig aqueo is tl SO^ 1609 

1 5B«)0 

Deduct heat of dissolution of anhydioiis ZnS04 119^ , 


Heat of formation of 7nS04 from 7 ii, b and 40= 14657 


Heats of formation are still determined for the most part in a 
precisely similar manner 

Hess also stated another principle on empirical grounds, 
which, although admitting of many exceptions, 1$ of considtr- 
able utility and significance It had been known long before 
his time that when solutions of neutral salts were mixed, and 
no precipitate resulted, the mixed solution was also neutral 
Hess now observed that in the process of mixing sucji neutral 
solutions no thermal effect was produced — that is, neutral salts 
in aqueous solution could apparently interchange therr radicals 
S^thout ^volution or absorption of heat These experimental 
Fasults were generalized by him under the title, of t,hc Imv of 
Thermn^uirafity . , , 

After the mvcstigaMons of Hess and Andrews, a great deal 
of extelleiift experimental work was perforip,ed b> P A Favre 
and J. Tk ^ilbermann, whose chief theoreticfl itchievement 
was thQ recognition that; the heat of neutralization of auds and 
bases 'W^s additively composed of two constants^ , one deter- 
mined by the 4eid and the other by the base. This deduction 
Wrmonized th6 observations of Andrews and of previpasly 
alluded to^ and also accounted satisfactorily for the J.aw of 
1 hermoneutrality 

Julius TJhpmsen was the first investigator who dehberately 
adopted the principle of the conservation of energy as the basis 


of a thennochemicd system. ^ His thermochemical work was 
begun in 1853, but most of htf experiments were performed m 
the yfears 1869^2, the whole bemg published ooUecUvely, under 
the title Thrnnochemtsche t Uniei^suckungm, m four vdumes 
Soihewhat later than Thomsen^ Marcelhn P E Berthelot 
began (in 1873) a long senes of thermochemicsd determinations 
It IS to these two mvestigators and their pupils that most of out 
dxact thermochemicldijata are due. I 

Thomsen and Berthdot independently enunciated a generaliza- 
tion (commonly known; as Berthelot’Ss Thtrd Prttwtple, or 
Principle of Maximum \ Work)', which may be stated m brief 
as follows — Every pure chemical reaction is accompanied by 
evolution of beat- Whilst this principle is undoubtedly applic- 
able to the great majority of cheamical actions unddhjprdinary 
conditions, it is subject to numerous exceptions^ and cannot 
therefore be taken (as its authors origmslly intended) as a 
secure basis for theoretical reasoning pn the connexion between 
thermal effect and chemical affinity The existence of reactions 
which are reversible on slight .alteration of conditions at once 
invalidates the principle, for if the action proceeding in one 
direction evolves heat, it must absorb heat when proceeding 
in the reverse direction As the principle was abandoned even 
by its authors, it is now only of historical importance, although 
for many years it exerted considerable influence on thermo^ 
chemical research 

§ 2 Prom the standpomt of the law of conservation oif 
energy, the relation between chemical and thermochemical 
action bears the following aspect — A given amount of any sub- 
stance under given conditions possesses a perfectly definite 
amount of intnnsic cnerg}, and, no matter what chemical and 
physical transformations the substance may undergo, it will, 
when It returns to its original state, possess the original amount 
of mtrinsic energy If we consider now the transformation of 
one system of chemical substances into another system under 
specified conditions, we shall find that in general the mtnnsic 
cnerg\ of the second svstem is different from the intrinsic energy 
of the first Let us asvsume, as is commonly the case, that the 
intrinsic energy of the initial svstem is greater than that of the 
final system When the first system then is transformed mto 
the second, the excess of energy which the former possesses 
must appear in the sh^e of heat, light, electneal energy, 
mechanical energy, &c It is for the most part a simple matter 
to obtain the excess of energy entirely in the fonn of heat, the 
amount of which is easily susceptible of measurement, and thus 
the existence of thermochemistry as a practical science is 
rendered possible Since the intrinsic energies of the two 
systems under given conditions are invariable, the difference 
between them is constant, so that the heat evolved when the 
first system is converted into the second is equal to that ab- 
sorbed when the second system is re-transformed mto the first 
(cf La^olsle^ and Laplace, ante, §1) The total thermal effect, 
too, which is associated with the transformation, must be the 
same, whether the transformation is conducted directly or in- 
directly (Hess’s Law of Constant Heat Sums), since the thermal 
effect depends only on the mtnnsic energies of the initial and 
final systems 

Since the mtnnsic energy of a substance varies with the 
conditions under which the s,ubstance exists, It is necessary, 
before proceeding to the practical application of any of the 
laws mentioned above, accurate 1} to specify the conditions of 
the initial and final systems, or at least to secure that they shall 
not vary in the operations ccwisidered^ It is also a necessary 
condition for the application of the preceding laws that no form 
of energy except heat and the irttrmsic energy of the substances 
should be ultimately mvohed For example, when metallic 
zinc IS dissolved m dilute sulphuric acid with production of 
7 ine sulphate (m solution) and hydrogen gas, a d( finite quantity 
of heat IS produced for a given amount of zinc dissolved, pro- 
vided that the excess of energy m the initial system appW^ 
entirely as heat This provision may not always be fulWled, 
since by placing the zme in electrical contact with a piece, of 
I platinum^ likewise immersed m the sulphunc acid, we can 
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generate a current of electricity through the solution and> the 
metallic part of the circuit. The reactiwi as before is com- 
pletely expressed by the chemical equation Zn -f H2SO4 
*= ZnSOiH 2, the initial and final systems being exactly the 
same as in the first case ; yet the amount of heat generate by 
the action is much smaller, a quantity of the intrinsic energy 
havmg been converted into electneal energy This electneal 
energy, nowever, is equivalent to the heat' Which has disappeared, 
for It has been shown expenmentally that if it is con\ erted into 
heat and added to the heat actually evolved, the total quantity 
of heat obtained is exactly equal to that produced by the direct 
dissolution of the rinc in the absence of platinum. 

§ 3 The following conditions have to be considered as affecting 
m a greater or less degree the mtrinsic energy of the initial 
and final systems — 

(1) Dilution of solutions 

(2) Physical state 

(3) Change of volume 

(4) Allotropic modifications 

(5) Icmperature 

(1) Generally speaking there is a considerable thermal effect 
when a substance is dissolved in water and this effect varies in 
magnitude according to the amount of water employed It is only, 
however when wo deal with comparatively concentrated solutions 
that the heat-effect of diluting the solutions is at all great the 
heat-change on diluting an already dilute solution being for most 
practical purposes ne^igible In dealing then fore with dilute 
solutions it is only necessary to state that the solutions are dilute 
the exact degree of dilution being unimportant It occasionally 
happens that a change in dilution affects the chemical action that 
occurs Thus if concentrated instead of dilute sulphuric acid acts 
upon zinc the action takes place to a great extent not according 
to the equation given above but according to the equation 

Zn -f 2H2VSO4 = 7nS04-f SOo + 2H2O. 
sulphur dioxide and water being produced instead of hydrogen 
Here we have a different final system with a different amount of 
intrinsic energy, so that the thermal effect of the action is alto- 
gether different 

(2) The physical state of the reacting substances must be con- 
sidered since comparatively large amounts of heat are absorbed 
on fusion and on vaporization Thus the heat of fusion of ice 
(for H^Ota 18 g) is 1440 cal and the heat of vaporization of water 
at 100®, for the same quantity 9670 cal 

(3) The effect of change of volume against external pressure 
(due to production or consumption of mechanical energy) may be 
neglected in the case of solids liquids or solutions, but must usually 
be taken into account when gases are dealt wnth Each gramme- 
molecule of a gas which appears under constant pressure during a 
chemical action {e g hydrogen during the action of zme on dilute 
sulphunc acid) performs work equivalent to ^^80 cal at the ordinary 
temperature which must be allow^ed for in the thermochemical 
calculation A similar correction of opposite sign must be made 
when a gramme-molecule of gas disappears during the chemical 
action 

(4) When a substance — e g carbon phosphorus, sulphur — exists 
in allotropic forms the particular variety emploved should always 
bo stated as the conversion of one modification into another is 
frequently attended by a considerable thermal effect Thus the 
conversion of yellow into red phosphorus evolves about one-SLxth 
of the heat of combustion of the latter m oxygen and so the know- 
ledge of which variety of phosphorus has been employed is of essential 
importance in the thermochemistry of that element 

(5) The influence of temperature on the thermal effect of a 
chemical action is sometimes considerable, but since the mitial and 
final temperatures which alone determine the variation in the 
thermal effect, are in almost all cases within the oithnary laboratory 
range of a few degrees this influence may in general ^ neglected 
without senous error. 

§ 4 Methods — In order to estimate the thermal effect of any 
chemical process, use is made of the ordinary methods of calori* 
metry, the particular method being selected according to the 
nature of the chemical action involved In hlmost every case 
the method of mixture (sCe CALORrMETKY^ is employed, the 
method of fusion with Bunsen’s ice-calonmeter being only 
used in special and rarely occurring circumstances 

As a very great number of important chemical actions take 
place on mixing solutions, the method for such cases has been 
thoroughly studied When the solutions employed are dilute, 
no water 1$ placed m the calorimeter, the t€n^)erature-change 
of the solutions themselves being used to estimate the thermal 


effect brought about by mrxing them^ Known ’quantities df 
the solutions ate taken, and the temperature of each’ is aci- 
curately measured before mixmgy the solutions having beeh 
allowed as far as possible to adjust themselves to the iame 
temperature The change of temperature of the solutions 
after the mixing has taken place is then observed with the usual 
precautions It is of course in such a case necessary to know 
the specific heat of the liquid in the calorimeter Thomsen by 
direct experiment found that the heat-capacity of a dilute 
aqueous solution diverged in general less than i per cent, from 
the heat-capacity of the water contained m it, the divergence 
being sometimes in one sense, sometimes in the other He there^ 
fore abstained from determining for each case the specific heats 
of the solutions he employed, and contented himself with the 
above approximation Berthelot, on the other hand, assumed 
that the heat-capacity of an aqueous solution is equal to that of 
on equal volume of water, and calculated his results on this 
assumption, which mvolves much the same uncertamty as that 
of Thomsen Since thermochemical measurements of this type 
may be frequently performed with an error due to other causes 
of much less than i per cent^, the error mtroduced by either of 
these assumptions is the chief cause of uncertainty in the method. 

The calorimeter used for solutions is usually cylmdrical, 
and made of glass or a metal which is not attacked by the 
reacting substances The total quantity of liquid employed 
need not m general exceed half a litre if a sufficiently delicate 
thermometer is available The same type of calorimeter is 
used in determining the heat of solution of a solid or liquid in 
water 

Combustion calonmeters are employed for observing the heat 
generated by the brisk mteraction of substances, one of which 
at least is gaseous They are of two kinds In the older t5rpe 
the combustion chamber (of metal or glass) is sunk m the catori- 
meter proper, tubes being provided for the entrance and exit 
of the gaseous substances involved in the action These tubes 
are generally in the form of worms immersed in the water of 
the calorimeter In the newer type (which was first proposed 
by Andrews for the combustion of gases) the chemical action 
takes place m a completely closed combustion chamber of 
sufficient strength to resist the pressure generated by the sudden 
actlbn, which is often of explosive violence The steel com^ 
bustion chamber is of about 250 cc capacity, and is wholly 
immersed in the calorimeter To withstand the chemical 
action of the gases, the “ calonmctnc bomb ” is lined cither 
with platinum, as in Berthelot’s apparatus, or with porcelain, 
as in Mahler’s For ordinary combustions compressed oxygen 
IS used, so that the combustible substance bums almost in- 
stantaneously, the action being induced by means of some 
electrical device which can be controlled from without the calon- 
meter The accuracy of heats of combustion determined in the 
closed calorimeter is in favourable cases about one-half per cent, 
of the quantity estimated 

§ 5 Units and Notation — ^The heat-units employed m thermo* 
chemistry have vaned from time to time The following are 
those which have been in most general use — 

Small calorie or gramme caloric 

Large or kilogramme calone 

Centuple or rationaP’ calone 

The centuple calone is the amount of heat required tO raise 
I g of water from 0® C to 100® C , and is approximately equal 
to 100 cal The large calorie is equal to 1000 cal In view of 
the not very great accuracy of thermochemical measurements, 
the precise definition of the heat-unit employed is not a matter 
of special Importance It has been proposed to adopt the jouU, 
with the symbol j, as thermochemical unit for small quantities 
of heat, large amounts being expressed m terms ot the kilojoule, 
Kj = 1000 ) (F or the exact relation between these heat-units, 
see CALORiMBtRv) For ordinary therm ochemical Work we 
may adopt the relation i cal ==4 18 j, or i Cal **4’i8 Kj 

Except for technological purposes thermochemical 4 ata are not 
refeiTCQ to unit quantity of matter, but to chemicsLl quantities 
to the gramme-equivalents gramtne-moleeules of the 
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reactiW substanbefii, or to soin0 multiples of them The notation 
which Juhus ThDihsen employed to express his thermochemical 
measurements is still extensively used, and is as follows — The 
ch^ical symbols of the reacting substances are wntten m juxta- 
position and Separated by commas the whole is then enclosed 
in brackets and connected by the sign of e<mdhty to the number 
expressing the thermal effect of the action The chemical symbols 
stand for quantities measured in grammes, and heat-evolution is 
reckoned as positive, heat-absorption as negative Thus 

[S, 2O] 3=71100 cal 

indicates that 71 100 calories are evolved when 32 grammes of 
sulphur react with 2x 16 grammes of free oxygen to form sulphur 

dioxide It IS of course necessary in accurate work to state the 
conditions of the reaction In the above instance the sulphur 
IS supposed to be in the solid rhombic modification, the oxygen and 
sulphur dioxide being in the gaseous state and the initial and hnal 
systems being at the ordinary temperature Again, the equation 

[2N, 0 ]= - 18500 cal 

indicates that if 28 grammes of nitrogen could be made to unite 
ilirectly with 16 grammes of oxygen to form nitrous oxide, the 
union would cause the absorption of 18500 calories When sub- 
stances in solution are dealt with, Thomsen indicates their state 
by affixing Aq to their symbols Thus 

[NaOHAq HNO3 Aq]= 13680 cal 

lepresents the heat of neutralization of one gramme-equivalent of 
caustic soda with nitric acid, each in dilute aqueous solution before 
being brought into contact One drawback of Thomsen's notation 
IS that the nature of the final system is not indicated, although this 
defect in general causes no ambiguity 

Berthclot’s notation defines both initial and final systems by 
giving the chemical equation for the reaction considered the thermal 
effect being appended and the state of the vanous substances 
being affixed to their formulae after brackets W Ostwald has 
proposed a modification of Berthelot’s method which has many 
advantages, and is now commonly in use Like Berthelot, he 
writes the chemical eq lation of the reaction but in addition he 
considers the chemical formula of each substance to express not 
only its material composition but also the (unknown) value of its 
intrinsic energy To the nght-hand member of the equation he 
then adds the number expressing the thermal effect of the reaction 
heat-evolution being as before counted positive and heat-absorp- 
tion negative The mass-equation then becomes an energy-equation 
He thn«' wntes 

S + Og=S08+7iioo cal 

which expresses the fact that the intrinsic energy of the quantities 
of sulphur and oxygen considered exceeds that of the sulphur 
dioxide derived from them by 71 100 cal when thermal units are 
employed The equation 

Hj+l2==2HI - 12200 cal 

expresses that under certain conditions the intrinsic energy of 
hydriodic acitl is greater than the intrinsic energy of its com- 
ponent elements bv 12200 cal, te that hydriodic acid is formed 
from Its elements with absorption of this amount of heat Energy- 
equations such as the above, may be operated with precisely as 
if they were algebraic equations a property which is of ^^eat advan- 
tage in calculation Thus by transposition we may write the last 
equation as follows — 

2HI = H2-f-l2-f-i220ocal , 

and thus express that hydnodic acid when decomposed into its 
elements evolves i22cx) cal for the quantity indicated by the 
equation 

Ostwald has made the further proposal that the formulae of 
solids should be printed in heavy type (or within square brackets), 
of liquids (solutions &c ) in ordinary type, and of gases in italics 
(or within curved brackets) so that the physical state of the sub- 
stances might be indicated by the equation itself Thus the 
equation 

C/3-f-2KI, Aq = 2KCl Aq-l-L+ 52400 cal , 
or (Cl2) + 2KI, Aq=2KCl, Aq-l* [13] + 52400 cal , 

would express that when gaseous chlonne acts on a solution of 
potassium iodide with separation of solid icnhne, 52400 calories 
are evolved 

§ 6 Heat of Formation — For thermochemical calculations 
it IS of great importance to know the heat of formation of com- 
pounds from their elements, even when the combination cannot 
be brought about directly As an example of the use of Ost- 
wald’s energy^equations for the indirect determination we may 
take the case of carbon monoxide 

The following equations give the result of direct experiment — 

C + 2O = COg + 94300 cal 
CO+ 0= COg + 68000 cal 


If now it is required to 'find th^^lieat of formation Of the ciiynii 
pound CO whicn cannot be diiWtly asoertamod we have snexely 
to subtract the second equation from the first, each symbol re^e« 
sentmg constant intrinsic encrgy> and fkus we obtain 

C + 0 -C 033263 oocaJL, ' 

or C + 0=00 + 26300 cal , 

that 18. the heat of formation of a gramme-molecule of carbon 
monoxide is 26300 caL 

As has already been stated, the heat of formation of a com- 
pound IS the amount (expressed m thermal units) by which its 
mtnnbic energy exceeds or falls short of that of the elements which 
enter into its composition Now of the absolute values of latnnsic 
energy we know nothing , we can only estimate differences of 
intnnsic energy when one system is compared with another mto 
which it may be directly or indirectly converted But since the 
elements cannot be converted one into the other, we ar^Absolutely 
without knowledge of the relative values of their intrinnC energy. 
This being the case we are at liberty to make the assumption that 
the intnnbic energy of each element (under Bjxxufied conditions) 
18 zero without thereby introduci^ any nak of self-contradiction 
111 thermochemical calculations This assumption has the great 
advantage, that the intrinsic energy of a compound relatively to 
its elements now appears as the heat of formation of the com- 
pound with its sign reversed Thus if we consider the energyr 
equation 

C + OgsCOa + 94300 caL, 

and replace the symbols by the values of the intrinsic energy, 
VIZ zero for carbon and oxygen, and x for carbon dioxide, wa 
obtain the equation 

0 + 0=1+ 94300 cal 
or -94300 cal 

With knowledge then of the heats of formation of the substances 
involvcxl in any chemical action, we can at once calculate the 
thermal effect of the action, by placing for each compound m the 
energy-equation its heat of formation with the sign reversed 
t e its heat of decomposition mto its elements Thus if we wish 
to ascertain the thermal effect of the action 

Mg + CaO = MgO + Ca 

wc may write, knowing tlie heats of formation of CaO and MgO 
to be 131000 and 146000 respectively, 

o- 131000=0- 146000+A 
r= 1 5000 cal 

Since heats of formation afford such convenient data for Calcula- 
tion on the above method, they have been ascertained for as many 
compounds as possible 

Substances with positive heats of formation are termed exo^ 
thermic those with negative heats of formation are termed endo~ 
thermic The latter which are not very numerous mve out heat 
on decomposition into their elements, and are more or less unstable^ 
Amongst endothermic compounds may be noted hydnodic add, 
HI, acetylene, CoH® nitrous oxide, N3O nitric oxide, NO azoimide, 
NjH, nitrogen tri<mloride NCI,, Some of these pass into their 
elements with explosive violence owing to the heat generated by 
their decomposition and the gaseous nature of the products 

§ 7. Heat of Combustion — ^The thermochemical magnitude 
which IS universally determined for organic compounds is the 
heat of combustion, usually by means of the calonmetnc bomb 
The relation between the heat of combustion of a hydrocarbon 
and Its heat of formation may be readily seen from the following 
example The hydrocarbon methane, CH4, when completely 
burned to carbon dioxide and water, generates 213800 cal. We 
may therefore wnte 

CH4 + 4O = COg + zHgO + 21 3800 

Now we know the heats of formation of carbon dioxide (from 
diamond) and of liquid water to be 94300 cal and 68300 cal 
respectively The above equation may consequently be written, 
if ic IS the heat of formation of methane, 

-x+o= -94300- (2x68 300) + 21 3800 
X = 1 7000 cal 

This heat of formation, like that of most hydrocarbons, is 
comparatively small the heat of formation of saturated 
hydrocarbons is always positive, but the heat of formation 
of unsaturated hydrocarbons is frequently negative For 
example, ethylene, C2H4, is formed with absorption of 16200 cal , 
acetylene, with absorption of 59100 cal , and hquid 

benzene, Qli, with absorption of 9100 cal Since the heat of 
combustion of a hydrocarbon is equal to the heat of combustion of 
the carbon and hydrogen it contains minus its heat of formation. 
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hydjTocftfbona^, with poaUv^ heat of )formation generate 
less heat oA bunting than thfe cteinents from which they were 
fofTWed, irhrht those with a negtttive'heat of formation generate 
more Thus the heat generated by the combustioii of acetylene, 
C jHj, IS 316000 cal , whereas the heiat of combustion of the 
carbon and hydrogen composing it is only 2 ‘56900 cal , the 
differwice bemg equal to the negati've heat of formation of the 
acetylene 

For inbstaneeQ consisting of carbon, hydtdgen and oxygen a 
rute was eari^ devised for the purpose of roughly calculating then 
heat ol combustion (J J W^lter^s rule) The oxygen contained 
m the oonvpound Was dediicte<l together with the equivalent 
amount of ‘hydrogen and the heat of comlmstion of the compound 
was then taken to bo equal to the heats of combustion of the 
eltmentgtfipl^the residue 1 liat the rule is not very accurate may 
be seen IBrbm the follo\ving example C ine-sng ir has the formula 
According to Welter’s rule we deduct 11 O with the 
eqnfvaleiit aanount of hydrogen namely 22 H and are left with 
the remdUe 12 C the heat of comhustion of which is 1131600 cal 
fhe obsetved heat of combustion of sugar is however 13^4000 
so that the (iror of the rule is here io pir cent A murh better 
approximation to the heat of combustion of such substances is 
ODtamed by deducting tlie oxygen together with the amount of 
carbon necessary to foim ((^1 and then ascertaining the amount 
of heat pro<liiced by the residual carbon and hydrogen In the 
aboyc Ctise wc shoukl cjtduct with ii O the equivalent amount 
p/ caibop 5 5 C, tlius obtaining the residue 6 q C «and 22 H These 
when burnt would yield (6 ^ Q4300) f (ii 6fi 301;) = i 364250 cal , 

an amount which is Uss than i per cent dilfeimt from the observed 
heat of combustion of sugar Neither of the above rules can be 
applied to carbon compounds containing nitrogen 

1/ 

§ 8 Hedt of Neutralization — It has dready been stated that 
the heats of nentrAliiation of acids and bases in aqueous solution 
arq additivdy composed of two terras, one being constant for a 
given base, the other constant for a given acid In addition to 
this, the further regul inty bos been observed that when the 
povftrful monobasic at ids are neutralized by the powerful 
monacid bases, the heat of neutralization is in all cases the same 
The following table gnes the heats of neutralization of the 
commoner strong monobasic acids with sod » - 

Hydrochloric acid IICl x 3 7400 cal 

Hydrobroroic acid HBr 1 37500 „ 

Hvd’nodic acid HI 136800 , 

Nitric acid HNO, i368o<a , 

Chion,c acid HCIO, 137600 , 

Bromic acid , IIBrOj, 137800 „ 

\yithm the error of experiment these numbers are identical 

It was at one titnt thought that the greater the heat of 
neutralization of an acid with a given loose, the greater was the 
strength of the arid It is now known, however, that when 
weak acids or bases arc used, the heat of neutralization may be 
either greater or less than the normal value for powerful acids 

and bases, so that there, is no proportionality , or even parallelism, 
between the strengths of acids and their heats of neutralization 
feee Solutions) 

,§ 9, Ueai 0/ Solution > — \\hen substances readily combine 
with water to form hydrates, the heat of solution in wate»* is 
usually positive , when, on the other loand, they do rot readilv 
form hydrates, or when they are alitady hydrated, the heat of 
solution IS usually negative The following examples show the 
effect o( hydration on heat of solution in a large quantity of 
water — “ 



Hen volution 

He It nf I Kdration 

1 bodim 1 carbonate — 

N !,/(), 

+ ‘;640 cal 


Na( 0, H «0 

+ 22 so M 

+ 3 390 cal 

Na^CO, 2ll,0 

} 20 

-f c;62f) 

lOligO 

-16160 

1 21800 „ 

n Sodium sulphate — 

Na,SO, 

! 460 cal 


kSso^ h„o 

' - io<X) 

+ 2 360 cal 

NOySO, ioli,0 

- 18/60 

4- 19200 


,§ a;o Apphoation of the Second Lau) of Therifwdy names to 
commonly understood hy thermo- 
ch^nMstry is based entirely on the first law of thermodynamics, 
but of repent years great progress has been made m the study 


of ehemical equilibrium by the application of the second law* 
For an account of work m this direction see Chemical AotioNx 
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THERMODYNAMICS (from Gr e€pfu6^^ hot, 6i5va/ats, force) 

I The name thermodynamics is ^iven to that branch of the 
general science of Energetics which deals with the relations 
between thermal and mechanical energy, and the transfonma- 
tions of heat into work, and vice versa Other transformations 
of heat arc often included under the same title (see Energetics) 
An historical account of the development of thermodynamics is 
given in the article Hi at Ihe object of the present article 
is to illustrate the practical application of the two general 
principles— (1) Joule’s liw of the equivalence of heat and work, 
and (2) Carnot’s principle, that the efficiency of a reversible 
engine depends only on the temperatures between which it 
works , these principles are commonly known as the first 
and second laws of thermodynamics The application will 
necessarily be confined to simple coses such as ore commonly 
met vvith in practice, or arc required for reference in cognate 
subjects 

2 Application of the First Law —fhe complete transforma- 
tion of mechanical energy into heat by friction, or some analogous 
process of degradation, is always possible, and is made the basis 
of expenments for the determination of the mechanical equi- 
valent of the heat unit (sec Calorimetry) The converse pro- 
cess of the transformation of heat into mechanical work or other 
forms ot energy is subject to limitations 

When a quantity of heat If is supplied to a body, part is expended 
in raising the temperature of the body, or in expanding the volume 
igainst molecular forces and is represented by an nicrcabc 111 tht 
total quantity of energy contained m the body which is genera’ll' 
called its Intrinsic Energy and will be denoted by the symbol 7 
Ihe remainder is equivalent to the external work, W, done hy tlv 
body m expanding or otherwise which can be utilized for mechanical 
purn#6cs and ceases to exist as heat in the body The application 
of the first law k ids immediately to the ccpiation * 

( 1 ) 

m which Eq represents the quantity of ent rgy originally present in 
the body and all the quantities are supposed as usnal to be 
expressed in mechanical units This equation is generally true 
tor ,any Senes of tiansformations provided ah it vve regard H and W 
as rejyrcscnting the algebraic ^ums of all the quantities of heat 
supplied to, and of work done by the body heat taken from the 
lody or work done on the body being retkontd negative in the 
summition E - then rcpicsents the total increase of the 
intrinsic energy of the body m its fin il state, which may be deter- 
mined by iieisiiring H and 11 If after any series or cycle of 
transformations the bodv is restored to its initial state, wc must 
have r=Fj, whence it follows that II— ^ But this Simple rela 
tion IS only true of the net balances of heat and w^ork in a complete 
cyclical process which must be adopted for theoretic il purpose ^ 
if we wish to eliminate the unknown changes of intrinsic energy 
The balance of work obtainable m such a cycle depends on the 
limits of temperature mam inner which forms the subject of the 
second law 

3 Indicator or pv Diagram — ^The significance of relation (i) 
IS best appreciated by considering the graphic representation 
of quantities of heat and energy on a work-diagram 

On the familial indicator diagram the state of tht working sufi 
stance is reprtscntctl bv the position of a point called the “ state 
point ” define d bv the values of the pressure p and volume v of 
unit mass, as prdmate and abscissa respectively (% i ) Any line 
(“ path ” or “ CTaph ") on the diagram such as BCD, represents 
an “ operaHon or “ process ” « e a continuous senes of states 
through which the substance may be made to pass m any trans- 
formation It IS tacitly assumed that the motion Is relatively so 
slow thit the pressure and temperature of the substance are prac-r 
tically uniform throughout its mass at my stage of the process 
Otherwise the transformation could not be ^iilly represented on the 
diagram and would not be reversible. The area BCDrfft under 
the path represents the external work done by the substance in 
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expanding from B to D, which is analytically represented by the 
integral of pdv taken along the given path Any closed path or 
figure, such as ABCD, represents a complete cycle or senes of 
ojicrations, in the course of which the substance is restored to its 
onginal state with respect to temperature intrinsic energy and 
other properties fhe area DAB^cf under the return path {v 
(liminisning) represents work done on the substance, or against 
the back-pressure and is negative The area of the cycle viz 
that enclosed by the path BCDA represents the balance of external 
work done by the substance in one cycle, and is positive if the 

cycle is desenbed clockwise 
as indicated by the arrows 
The simplest types of pro 
cess or operation are — (1) 
heating or cooling at constant 
volume represented by ver- 
tical lines such as B6 called 
Isometrics in which the 
pressure vanes but no ex- 
ternal work IS done (2) 
Heating or cooling at con 
slant presnirt represented 
by horizontal lines such as 
NA, called Isopti sties 1 
V hich the extern il w ork 
done IS the product of the 
pressure p and the expan- 
sion v" -v' (3) Expansion 

or compression at constant 
y tempt ratiire represented by 
curves called Isothermals, 
such as BC AD the form 
of which depends on the 
nature of the working sub- 



stance The isothermals are approximate ly cciuilateral hyperbolas 
(/)!; -constant) with the axes of p and v for asymptotes for a gas or 
unsatur ited V ipour, but coincuk with the isopicstics for a saturated 
\ Ipour in presence of its liquid (4) Expansion or compression 
under the condition of hcai-inbulat/on leprescntcd by curves called 
Adiabat’is sm h as BAZ or CDZ' which are necessarily steeper 
than the isothermals 

A c\clc such as ABCD enclosed by parts of two isothermals, 
B( AD and two adiabatics AB CD, is the simplest form of cycle 
for theoretical purposes, since all the heat absorbed H' is taken 
in during the process represented by one isothermal at the tempera- 
ture $' and all the heat lejectcd, 11" is given out during the process 
icprtsentcd by the other it the temperature 0 " This is the cycle 
tiiiployed by Carnot for the establishment of his fundamental 
jirmeiple of reversibility as the cnte*ion of perfect efficiency in a 
heat engine The area ABC D, representing the work, W, per 
cycle is the difference {H' “H") of the quantities of heat absorbed 
'^uid rejected at the temperatures and As the temjseraturc 
0 " IS lowered the area of the cycle increases but since W can never 
tKceta ir there must be a zero limit of temperature at which the 
jiressuic would vanish and the area of the cycle become equal to 
the wliolc heat absorbed at the higher temperature Taking this 
ideal limit IS a theoretical or absolute zero the value of W may 
In rcpiesentcd on tlu diagram by the whole irca included lictween 
fhe two idiibitics BAZ CDZ' down to the points where they 
intersect the isothermal of absolute zero, or the zero isopiestic OV 
a'^ymptotically at mtinity 


If the substance in any state such as B were allowed to expand 
idiabat’cally {dH=o) down to the absolute zero at which point 
it contains no heat ind exerts no pressure the whole of its avail- 
able heat energy imglit theoretically be recovered m the form of 
external work represented on the diagram by the whole area 
BAZrft under the adiabatic through the state-point B, bounded 
by the isometric and the zero isopiestic b\ The change of 
the intrinsic energy in passing from one state to another as from 
B to C IS represented by the addition of the heat-area H = BCZZ', 
and the subtriction of the work -area IT-=:BCcft It follows from 
the first law that the mtnnsic energy of a substance in a given 
state must always be the same, or that the change of E m any 
transformation must depend only on the initial and final states 
and not on the path or process It will be observed that the areas 
representing 11 and W both depend on the form of the path BC, 
but that the difference of the areas representing the change of 
intrinsic energy tW is independent of BC which is a boundary 
common to both H and W This is mathematically expressed by 
the statement that dE is an exact differential of a function of the 
co-ordmt-tes defining the state of the body, which can be integrated 
between limits without reference to the relation representing the 
path along which the variations are taken 

4 Application of Carnot's Principle — Carnot adopted as the 
analytical expression of his pnnciple the statement that the effi- 
ciency WjU or the work obtainable per unit of he it by means 
of a ^lerft ct engine taking in he it at a temperature P C and reject- 
ing heat at 0° C must be some function F{t) of the temperature /, 
the lower limit o® C being supposed constant He was unable to 


apply the principle directly in this form as it would require an 
exact knowledge of the properties of substances through a wide 
range of temperature He therefore employed the corresponding 
expression for a cycle of inhnitesimal range dt at the temperature t 
m which the work dW obtainable from a quantity of heat H would 
be represented by the equation 

dW::^Hh\t)dt, 

where r{t) is the denved function of I (/) or dr{t)ldt, and represents 
the work obtainable per unit of heat per degree fall of temperature 
at a temperature t The prineiple in this form is readily appli- 
cable to all c ises and is indepeiuleiit of any view with regard to 
the nature of the heat It simply asserts that the efficiency function 
r\t), which IS known as CarnotS function is the same for all sub- 
stances at the same temperature Carnot venhecl this by calculating 
the values of F\t) at various temperatures from the known pro- 
yjcrties of vapours and gases and showed that the efficiency function 
diminished with rise of temperature, as measured on the scale of the 
mercury or gas thermometer from aliout i 40 kilogrammetres per 
kilo-calorie per degree C at o® C to about i ii at C according 
to the imperfect ilata available in his time Applying the above 
equation to a gas obeying the law pv = RT for whieh tlie work 
done m isothermal expansion from a volume i to a volume r is 
Ik =/v"/'log^r whence diy = R lo^erdt he deduced the expression (or 
the he it absorbed by a gas m isotherm il expansion 

H = Rlog,r/P'(t) 

He also showed that the difference of the specific heats at constant 
pressure and volume 9-9 must be the same for equal volumes 
of all gases at the same temperature and pressure being repre- 
sented by the expression R /7 F'(t) He remarks that ‘ the law 
according to which tho motive power of he it vanes at diffcrint 
points of the thermometne scale is intimately connected with that 
of the variations of tlie specihc heats of gases at different tempera- 
tures — a law which experiment has not yet made known to us 
with sufficient exactness ” If he had ventured to assume the 
difference of the specific heats constant it would have followed 
that F'U) must vary mve»*sely as T The same result follows if 
the worK Jl^ = RT loggr done by a gas in isothermal expansion is 
assumed to be equivalent or proportional to the heat absorbed 
H — R log^r/r '(0 Mayer (i8,j2) made this assumption in calculating 
the mechanical equivalent of heat Joule (1845) was the first to 
prove it approximately by direct exptnmcnt but did not see his 
way to reconcile Carnots pnnciple as stated by Clapiyron with 
the mechanical theorjr Holtzmann (1845) by the same assumption 
dciluced the value Jff for the function F {t) but obtained erroneous 
results hv combining this assumption with the cilonc theory 
Clausius (18 150) applying the same assumption deduced the same 
value of r'{t) and showed that it was consistent with the mechanical 
theory and Joule’s expenments but required that a vapour like 
steam should deviate more consuleribly from the gaseous laws 
than was at that time generally admitted The values of F\t) 
calculated previously by Sir W Thomson (Lord Kelvin) from 
Regnault's tables of the properties of steam assuming the gaseous 
laws, did not vary exactly as JjT Joule s experiments on the 
equivalence of W and H were not sufficiently precise to decide 
the question This most fundamental point was finally settled by 
a more delicate test, devised by Lord Kelvin ami carried out in 
conjunction with Toule (18154) which showed that the fundamental 
assumption Ik ==// m isothermal expansion was very nearly true 

for permanent gases and that r'{t) must thtrefore vary very 

nearly as JjT Kelvin had previously proposed to define an absolute 
scale of temperature indcjx'ndent of the properties of any particular 
substance in terms of Carnot's function by making r\t) constant 
He now proposed to define absolute temperature as proportional 
to the reciprocal of Carnot’s function so as to agree as closely as 
possible with the scale of the gas thermometer With this defini- 
tion of temperature 0 if the heat H is measured in work units 
the expression of Carnot's principle for an infinitesimal cycle of 
range d$ reduces to the simple form dWld$ = HI$ Combining this 
with the first law, for a Carnot cvcle of finite range, if H' is the 
heat taken m at 0' and IF* is the heat rejected at 6**, the work 
W done in the c>cle is equal to the difference H' — H", and we 
have the simple relations, 

WHS' - r ) = H'l$* = (2 ) 

5 Thermodynamical Relations — ^The most important and most 
useful of the relations between the thermodynamical properties 
of a substance may be very simply deduced from a consideration 
of the indicator diagram by i geometrical method which is in 
many respects more instructive than the analytical method gene- 
rally employed Rcf'^rring to fig 2 let BC be a small portion 
of any isothermal corresponding to the temperature 0 ' and AD 
a neighbounng isothermal 0** Let BE be an isometnc through 
B meeting \D in E ind EC an isopiestic through E meeting BC 
in C Let B\ CD be adiabatics through B and C meeting the 
isothermal 0" in A and D Then by relations (2) the heat H 
absorbed in the isothermal change BC' is to the work W, done 
m the cycle ABCD in the ratio of 0' to {0'-0'*) If the difference 

XXVI 26 a 
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of temperature {0 - &) is small the figure ABCD may be regarded 
as a parallelogram, and its area IV as equal to the rectangle BEx EC 
This IS accurately true in the hmit when (0'-$") is infinitesimal, 
but m practice it is necessary to measure siiecific heats, &c , over 
fimte ranges of temperature, and the error involved is generally 
negligible if the range docs not exceed a few degrees BE is the 
increase of pressure (/>'-/>"') produced by the nse of temperature 
if the volume is kept constant FC is the expansion 
produced by the same nse of temperature if the pressure 
IS kept constant Substituting these symbols m the expression 
for the area, the relation becomes 

H==0{p'-p^){v''-v')l{d'-e'^) ( 3 ) 

This relation may be interpreted m two ways, according as we 
reouire the heat absorbed m cerms of the change of pressure or 
volume (i) Ihe heat, H, absorbed in isotliermal expansion 
(latent heat of expansion) from p' to />"' is equal to the diminution 
of pressure {p'-p") multiplied by the absolute temperature and 
by the expansion per degree (v" — v')l{d' -$") at constant pressure 
(2) The heat, H aosorbed m isothermal expansion from v' to is 
equal to the increase of volume {v'^-v') multiplied by the abso- 
lute temperature, and by the increase of pressure per degree 
{p* ^P*')I(B' -S") at constant volume In the notation of the 
calculus the relations liecomc 

- dHJdp (0 const) = OdvfdO {p const) > 
dHjdv (0 const) = 0dpldd {v const) f '4) 

Tlu negative sign is jircfixed to dHjdp because absorption of heat 
+dH corresponds to diminution of pressure -dp The utility of 

these relations results from 
the circumstance that the 
pressure and expansion co- 
efficients arc famihar and 
easily measured, whereas the 
latent heat o^ expansion is 
difficult to determine 

The most instructive ex- 
ample of the application of 
relations (i) and (2) is af- 
forded by the change of 
state of a subst tnee at 
constant temperature and 
pressure Starting with unit 
mass of the substance in the 
first state {c " liquid) pos- 
sessing volume v' at a tem- 
V' v" perature 0" and pressure p* 

Fig 2 represented by the point A 

in fig 3, the heat absorlicd 
m raising the temperature to 0' and the pressure to p* without 
change of state miy be written s* {O'-O") where s' is the 
specific heat of the substance m the first state at saturation 
pressure If now the substance in the state B is entirely con- 
verted at constant tem|x?rature and pressure into the second 
state {e g saturated vapour) in which it occupies a volume v'", 
the line BC represents the change of volume j') The heat 
absorbed in this change is called the latent heat of change of state, 
and m ly be represented by the symbol L' The substance is then 
cooled to the lower temperature 0'* along the path CD, keeping 
it in the saturated state The heat evolved in this process may 
be represented by s'"(0' - 0'^) where s" is the specific heat of the 
substance in the second state at saturation pressure Fmally, the 
substance is reconverted into the first state at the temperature 
6"', completing the c> cle by the abstraction of a quantity of heat 
By the application of the first law, the difference of the quantities 
of heat absorbed and evolved in the cycle must be equal to the 
work represented by the area of tlie cycle, which is equal to 
{p* ~ -v') in the limit when the difference of pressure is 

small By the application of the second law relitions (2), the 
same work area is equal to {0' - 0'')L'I0' Dividing by l0'-e*), 
and writing dpIdS and dLjdO for th( limiting values of the ratios 
(p'~p and {L' -L'')i{0' — 0^), we obtain the important 

relations 

s' + dLpW = (t/" - v')dplde = Lid, ( 5 ) 

in which dpjdd is the rate of change of pressure with temperature 
when the two states an in equilibrium It is not necessary in this 
example that AB, CD should be adiabatics because the change 
of volume BC is finite The same equations apply to the case of 
fusion of a solid, if L is the latest heat of fusion, and v\ s', v", s" 
the specific volumes and specific heats of the solid and liquid 
respectively 

6 Baito and Difference of Specific Heats — If we take umt mass 
of the substance at B fig 2 , and cool it at constant volume to E 
through an interval of temperature the amount of heat 

abstracted may be written h^s^d'-d") where s is the specific 
heat at constant volume If starting from E, the same amount of 
heat h is restored at constant pressure we should amve at the point 
F on the adiabatic through B, since the substance has been trans- 
formed from B to F by a reversible path wnthout loss or gain of 
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heat on the whole In order to restore the substance to its original 
tcmpciature 0' at constant pressure, it would be necessary to supply 
a further quantity of heat, H, represented by the area between 
the two ddiabatics from 
FC down to the absolute 
zero This quantity of heat 
IS the same as that already 
found in equation (3), but 
for the small area BFC, 
which is negligibly small 
in the hmit compared with 
H Ihc whole quantity of 
heat required to raise the P} 
tenipeiature from 0" to 6' 
at constant pressure along ^ 
the path EC is H 4- h, which 
is equal to S{0' - 0"), where 
S is the specific heat at 
constant pressure Since 
h=is{0'-0'') the difference 
S-s between the spe^cilic 
heats at constant pressure 
c*nd volume is evidently 
Hjid'-O") Substituting for H its value from (i), and employing 
the notation of the calculus, we obtain the relation 
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S-s^0{dplde){dvlde), 


(b) 


in which the partial differential coefficients have the same meaning 
in (4) 

Since the amounts of heat supplied at constant pressure from 
E to F and from L to C are in the limit proportional to the < xpan- 
sions Eh and EC which they produce the ratio S/s is equal to the 
ratio EC/EF FF is the chvnge of volume corrcsjionding to a 
change of pressure BE when no heat is allowed to escape and the 
path is the adiabatic B1 EC is the change of volume for the 
same change of pressure BE when the path is the isothermal BC 
These changes of volume are directly as the compressibilities or 
inversely as the elasticities If wc write K for the adiabatic elas- 
ticity, and k for the isothermal elasticity, we obtain 

5/5 = EC/EF =A/^ (7) 

The value of the specific heat 5 at constant pressure can always 
be determined by expenment, and in practice is one of the most 
important thermodynamical properties of a substance The value 
of the specific heat s at constant volume can also be measured in 
a few cases, but it is generally necessary to deduce it from that at 
constant pressure by means of relation (6) It is often impossilijle 
to observe the pressure-coefficient dpjdd directly but it may be 
deduced from the isothermal com])ressibihty by means of the 
geometrically obvious relation BE = (BF/FC ) xEC Ihe ratio 
BE/E( of the diminution of pressure to the increase of volume at 
constant temperature, or - dpfdv is readily observed 

The amount of heat absorbed in any small change of state as 
from E to G in fig 2 may be found by adding to the heat required 
for the change of temperature at constant volume sd0, or at con- 
stant pressure, SdO, the heat absorbed in isothermal expansion as 
given by relations (4) We thus obtain the expressions 


dH=:sd0-\-e[dpld0)dv=:iSdO - 0[dv/d0)dp (8) 

The first is equivalent to measuring the heat along the path EBG 
the second along the path ECG Ihe two differ by the area BEC, 
which can be neglected if the change is small For a fimte change 
it is necessary to represent the path by a series of small steps, 
which is the graphic equivalent of integration along the path repre- 
sented by the giVen relation between v and $, or p anci 0 If we 
put dH~o m equations (8), we obtain the relations between dv 
and d0 or dp and d0, under the condition of no heat-supply, » e 
along the adiabatic, which can be integrated, giving the equations 
to the adiabatics, provided that the values of the specific heats 
and expansion-coefficients are known 
6 Intrinsic Energy — ^The change of intrinsic energy E along 
any path is found by subtracting the work pdv from cither of the 
expressions for dll Since the change of cneigy is independent 
of the path, the finite change between any two given states may 
be found by integration along any convenient path It is generally 
convenient to divide the path into two steps, isothermal and 
isometric, or isothermal and isopiestic, and to integrate along 
each separately Ihe change of energy at constant volume is 
simply sd0 the change at constant temperature is (0dpld0-p)dv, 
which may be written 


dEfdd {v const) sss, dEjdv {0 const) — ddpjdd-p (9) 

These must be expressed as functions of v and 0 which is theo- 
retically possible It the values oi s, p, and dpjdd arc known Since 
the two expressions (9) are the partial differential-coefficients of a 
single function E of the independent variables v and 0 we shall 
obtain the same result namely d’^EfdSdv, if we differentiate the 
first with respect to v and the second with respect to 0 We thus 
obtain the relation 


dsidv{0 const) dd^pjdB^ (v const), , (10) 
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which IS useful for calculating the variation of the specilic heat 5 
with variation of density at constant temperature A similar 
expression for the variation of the specific heat 5 at constant 
pressure is obtained from the second expression in (8) by taking 
p and 0 as independent variables , but it follows more directly 
from a consideration of the variation of the function {L+pv) 

7 Total Heat — The function like E itself, has a 

value depending only on the state of ihe body It may con- 
veniently be c died the 1 otal Heat, by a slight extension of the 
meaning of a term which has been for a long time in use as apphed 
to vapours (see Vaporization) Since dn^^dH-pdv, we have 
evidently for the variation of llic total heat from the second ex- 
pression (8) 

dl =:d{L-\-pv)=idH -^-vdp^Sdd - {QdoldB-v)dp (n) 

This expression shows that the rate of variation of the total heat 
with temperature at constant pressure is equal to the specific heat 
at constant pressure To find tJie total heat of a substance m any 
given state defined by the values of p and d, starting from any 
convenient zero of tempi rature it is sufficient to measure the 
total heat required to raise the substance to the final temperature 
under a constant pressure equal to p For instance, m the boiler 
of a steam engine the feed water is pumped into the boiler against 
the final pressure of the steam and is heated under this constant 
pressure up to the temperature of the steam Ihe total heat with 
which wc are actually concerned in the working of a steam engine 
IS the total heat as here defined, and not the total heat as defined 
by Rcgnault, which however, differs from {C-\-pv) only by a 
quantity which is inappiecuble in ordinary practice 

Observing that jh is a function of the co-ordmates expressing 
the state of the substance we obtain for the variation of S with 
pressure at constant tempt rature, 

d SJdp {$ const ) = d^I jdddp = - Od^fdd^ (p const) (12) 

If the heat supplied to a substance winch is expanding rever- 
sibly and doing external work pdv, is equal to the external work 
done, the intrinsic energy, h, remains constant The lines of 
constant energy on the diagram are called istnergtes The equation 
to these lines in terms of v and 0 is obtained by integrating 

dL = sde + {0dp/dd -p)dv = o ( n ) 

If, on the other hand the heat supplied is tqinl to --vdp wc see 
from (ii) that r re m iins constant Ihe equation to the lines of 
constant total heat is found m terms of p and $ by putting dP =0 
and integriting (ii) 

8 Ideal Gases — An ideal gas is a substance possessing very 
simple thermodynamic properties to which actual gises and vapours 
appear to appioximaie indefinitely tit low pressures and high 
temperatures It has the characteiistic equation pv — Rd and 
obeys Boyle’s law at all temperatures The coefficient of expansion 
at constant pressure is equ il to the coefficient of increase of pressure 
at constant volume The difference of the specific heats by equation 
(6) is constant and equal to R The isothermal cl isticity '-v{dpjdv) 
is equal to the pressure p The adiabatic elasticity is equal to 
yp where 7 is the ratio Sjs of the specific heats The heat absorbed 
in isothermal expansion from Vq to at a temperature 0 is equal 
to the work done by equation (8) (since d0 — o and 0{dp/d^)do~pdv), 
and both are given by the expression R0 log,(v/i;o) Ihe energy F 
and the total heat F are functions of the temperature only, by 
equations (9) and (ii) and their variations take the form 
dE—sd0 dr=Sd0 The specific heats are independent of the 
pressure or density by equations (lo) and (12) If wc also assume 
that they are constant with respect to temperature (which does 
not necessarily follow from the characteristic equation but is 
generally assumed, and appears from Rtgnault's exjiermients to be 
approximately the cisc for simple gases) the expressions for the 
change of energy or total heat from 0^ to 0 may be written 
E - E„=ss{0 - 0(^), F — Fq=: S{0 — 0q) In this case the ratio of the 
specific heats 13 constant as well as the difference, and the adia- 
batic equation takis the simple form, pv^^s constant which is at 
once obtained by integrating the equation for the adiabatic elas- 
ticity, ■~v{dpjdv)=yp 

The specific heats may be any function of the temperature con- 
sistently with the characteristic equation provided that their 
difference is constant If we assume that « is a linear function 
of 0, s=So(i'ffl^), the adiabatic equation takes the form, 


Sq \og>{0l0Q) -h asf,(0 -0o)-hR iog,(vfVf ,) =0 ( 14 ) 


where (0qV), (0o Vq) are any two points on the adiabatic The 
corresponding expressions for the change of energy or total heat 
arc obtained by adding the term iaSo(^* — V) to those already 
given, thus 


E - E,=:sJ0 - - V). 

F - Fo=^S^{0 - 0o)+\as,{0^ - V)* 


where 

9 Deviations of Actual Gases from the Ideal Sta*e — Since no gas 
IS ideally perfect it is most important for practical purposes to 
discuss the deviations of actual gases from the ideal state and to 
consider how their properties may be thermodynamically explained 
and defined The most natural method of procedure is to observe 


the deviations from Boyle’s law by measuring the changes of pv 
at vanous constant temperatures It is found by experiment that 
the change of pv with pressure at moderate pressures is nearly 
proportional to the change of p in other words that the coefficient 
d{pv)ldp IS to a first approximation a function of the temperature 
only This coelficient is sometimes called the " anp^ular coeffi- 
cient,” and may be regarded as a measure of the deviations from 
Boyle s law, which may be most simply expressed at moderate 
pressures by fonnulating the vanation of the angular coefficient 
with temperature But this procedure in itself is not sufficient, 
because although it would be highly probable that a gas ol^eying 
Boyle’s law at all temperatures was practically an ideal gas it is 
evident that Boyle’s law would be satisfieol by any substance having 
the charaeteriatic equation pv=f{0) where f{0) is any arbitrary 
function of 0, and that the scale of temperatures given by such a 
substmee would not necessarily coincide with the absolute scale 
A sufficient test, m addition to Boyle’s law, is the condition 
dEfdv~o at constant temperature This gives by equation (q) the 
condition 0dpid0=:p which is satisfied by any substance possessing 
the charactenstic equation p{0 = f{v) where f[v) is any arbitrary 
function of V Ihis test was applied by Joule in the well-known 
experiment in which lie allowccl a gas to expand from one vessel 
to another in a calonmeter without doing external work Under 
thts condition the increase of intrinsic energy would be equal to 
the hCtit absorbed, and would bt indicated by fall of temperature 
of the calorimeter Joule failed to olistrve any change of tempera- 
ture m his apparatus and was therefore justified in assuming that 
the increase of intrinsic energy of a gas in isothermal expansion 
was very small, and that the absorjition of heat observed in a 
similar experiment in which the gas was allowed to do external 
work by expanding against the atmosphenc pressure was equivalent 
to tne external work done But owing to the large thermal capacity 
of his calorimeter the test though sufficient for his immediate 
purpose, was not delicate enough to detect and measure the small 
deviations which actually exist 

10 Method of Joule and I homson — William Thomson (Lord 
Kelvin) who was tfic first to realize the importance of the absolute 
sc lie m thermodynamics and the inadequacy of the test afforded 
by Boyle’s law or by expenments on the constancy of the specific 
heat ol gases, devised a more delicate and practical test which he 
carried out succcssfullv in conjunction with Joule A continuous 
stream of gas, supjilied at a constant pressure and tempera turt is 
forced tnrough a porous plug from which it issues at a lower 
pressure tlirough an orifice carefully surrounded with non-con- 
ducting material, where its temperature is measured If wt con- 
sider any short length of the stream bounded by two imaginary 
cross-scctions A and B on either side of the plug unit mass of the 
fluid in passing A has work p'v* done on it by the fluid behind 
and carries its energy, E 4 U' with it into the space AB wlurc 
U* IS the kinetic energy of flow In passing B it does work p^'v^, 
on the fluid in front and carries its energy, with it out 

of the space AB If there is no external loss or gain of heat through 
the walls of the pqx? and if the flow is steady so that energy is 
not accumulating m the space AB we must evidently ha\e the 
condition E* -Fp'v' FU" -Fp'^v'* at any two cross-sections 
of the stream It is easy to arrange the experiment so that U is 
small and nearly constant In this case the condition of flow is 
simply that of constant total heat or m symbols, d{E-\-pv)^o 
We have therefore, by equation (i i), 

Sd0={0dvld0-v)dp, . (15) 

where d0 is the fall of temperature of the fluid corresponding to 
a diminution of pressure dp If there is no fall of temperature 
m passing the plug, d0=o, and we have the condition 0dvjd0-v 
Ihe charactenstic equation of the fluid must then be of the form 
ViO=:zf{p) where f(p) is any arbitrary function of p If the fluid 
IS a gis also obeying Boyle’s law, pv^f[0), then it must be an 
ideal g IS As the result of their expenments on actual gases (air 
hytlrogen, and COq) Joule and Thomson {Phil Trans , 1854 1862) 
found that the cooling effect d0 was of the same order of magnitude 
as the deviations from Boyle’s law m each case and that it wis 
proportional to the difference of pressure, dp so that dOjdp was 
nearly constant for each gas over a range of pressure of five or six 
atmospheres By experiments at different temperatures between 
o® and ioo° C , they found that the coohng effect per atmosphere 
of pressure varied inversely as the square of the absolute te mpera- 
turc for air and COg Putting d0ldp = Af$* in equation (lO and 
integrating on the assumption that the small variations of 5 could 
be neglected over the range of the experiment they found a solution 
of the typo vl0—f{p)-SA/s9^ in which /(/>) is an arbitrary function 
of p Assuming that the gas should approximate indefinitely to 
the ideal state pv = R0 at high temperatures they put f{p)s‘Rip, 
which gives a charactenstic equation of the form 

v = R0(p^SAI‘{0^ ( 16 ) 

An equation of a similar form had previously been employed by 
Rankino {Trans Roy Soc Ed 1854) to represent Ktgnault’s 
expenments on the deviations of COg from Bovk s law This 
equation is practically identical for moderate pressures with that 
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devised by CUusius {Phtl Ma^ , 1 880) to represent the behaviour 
of COg Up to the cntical point Expenments by Natanson on 
COo at 17® C confirm those of Joule and Ihomson, but show a 
slignt increase of the ratio defap at higher pressures, which is 
otherwise rendered probable by the form of the isothermals as 
determined by Andrews and Amagat More recent expenments 
bv J H Gnndley (Proc Roy Soc 1900 66 p 79) and Callendar 
{Proc Roy Soc , 1900) on steam conhrm this type of equation, but 
give much larger values of the cooling effect than for CO® and a 
more rapul rate of vanation with temperature 

11 Modified Joule -Thomson Equation — G A Him {Thiorie Mec 
de la Chaleur 11 p 21 1 Pans 1869) proposed an equation of the 
form {p+p(i){v -b)z:^R$ in which the effect of the size of the 
molecules is represented by subtracting a quantity h, the ‘ co- 
volume ” from the volume occupied by the gas, and the effect 
of the mutual attractions of the molecules is represented by adding 
a quantity p^ the internal pressure to the external pressure p 
This type of equation was more fully worked out by van der Waais 
who identified the internal pressure p^ with the capillary pressure 
of Laplace, and assumed that it varied directly as the square of 
the density and could be wntten ajv^ This assumption represents 
qualitatively the theoretical isothermal of James Thomson (see 
vaporization) and the phenomena of the cntical state (see Con- 
densation OF Gasfs) , but the numerical results to which it leads 
differ so widely from expenment that it is necessary to suppose 
the constant a to be a function of the temperature Many com 
plicated expressions have been suggested by subsequent writers in 
the attempt to represent the continuity of the gaseous and liquid 
states in a single formula, but these are of a highly empincal nature, 
and beyond the scope of the present inquiry 1 he simplest assump- 
tion which suffices to express the small deviations of gases and 
vapours from the ideal state at moderate pressures is that the coeffi- 
cient a in the expression for the capillary pressure varies inversely 
as some power of the absolute temperature Neglecting small 
terms of the second ordtr, the equation may then be wntten in 
the form 

v^b^Refp- (17) 

in which is a small quantity (expressing the defect from the ideal 
volume V^Rdfp due to co-aggregation of the molecules) which 
vanes inversely as the nth power of $ but is independent of p 
to a first approximation at moderate pressures The constant Cq 
IS the value of c at some standard temjierature 0^ The value 
of the index n, appears to be different for different types of mole 
cule For COg at ordinary temperatures t* = 2 as in the Joule- 
Thomson equation For steam between 100® and 150® C it 
approaches the value 35 It is probably kss than 2 for air and 
the more perfect gases The introduction of the covolume, b into 
the equation is required in order to enable it to represent the 
behaviour of hydrogen and other gases at high temperatures and 
pressures according to the experiments of Amagat It is generally 
taken as constant but its value at moderate pressures is difficult 
to determine According to van der Waais assuming spherical 
molecules it should be four times , according to O E Meyer on 
slightly different assumptions, it should be 4*^2 times, the actual 
volume of the molecules It appears to be a quantity of the same 
order as the volume of the liquid or as the hmiling volume of 
the gas at very high pressures The value of the co-aggregation 
volume c, at any temperature assuming equation (17), may be 
found by observing the deviations from Boyle’s law and by expen- 
ments on the Joule- Thomson effect The value of the angular 
coefficient d{pv)Jdp is evidently (6 -c) which expresses the defect of 
the actual volume v from the ideal volume R$/p Differentiating 
equation <17) at constant pressure to find dvfdd, and observing 
that defdOsi —ncfB, we find by substitution in (15) the following 
simple expression for the cooling effect dOfdp in terms of c and h, 

Sd0fdp = {n-{-i)c-~b (18) 

Expenments at two temperatures suffice to determine both c and 
n if we assume that b is equal to the volume of the liquid But 
it IS better to apply the Boyle’s law test in addition provided 
that errors due to surface condensation can be avoided The 
advantage of this type of equation is that c is a function of the 
temperature only Other favounte types of equation for approxi 
mate work are (i) p^R$lv+f{v) which m^kes p a linear function 
of $ at constant volume as in van der Waal’s equation , (2) 
v^R0jp-^f{p), which makes v a linear function of 0 at constant 
pressure These have often been employed as empirical formulae 
{eg Zeuner’s formula for steam) but they cannot be made to 
represent with sufficient approximation the deviations from the 
ideal state at moderate pressures and generally lead to erroneous 
results In the modified Joule-Thomson equation (17), both c and 
n have simple theoretical interpretations and it is possible to 
express the thermodynamical properties of the substance in terms 
of them by means of reasonably simple formulae 

12 Appltceition of the Modified Equation — We may take equation 
(17) as a^p^tical example of the thermodynamical principles 
already giveff* The values of the partial differential coefficients 
in terms of n and c are as follows — 


dvjdB (p const)={Rfp){i r«c/T) (19) 

dh}ld 0 ^ = -w(/i-f i)t./^i» 20) 

dpfdB (V const)=(/?/F)(i-bwc/K) (21) 

d^pjdO^ , ^Rnc{i -n-\~ 2 nc'V)l 0 \ ^ (22) 

d(pv)ldp {0 const)=/) - c (23) 

Substituting these values in equations already given, we find 

from (6) ^ --s = A’(i -|-«r/F)* (24) 

,, \q) dl^dv {0 const) ^nepfV (21;) 

, {ii)dFfdp , ~{n + i)c-b {26) 

{io)dsldv ,, =(i - w-|-2»f/F)A«c/F2 (27) 

„ {12) dSjdp , =«(»-f-i)i/^ (28) 

In order to deduce the complete variation of the specific heats 
from these equations, it is necessary to make some assumption 
with regard to the vanation of the specific heats with temperature 
The assumption usually made is that the total kinetic energy of 
the molecules including possible energy of rotation or vibration 
if the molecules consist of more than one atom is proportional to 
the energy of translation m the case of an ideal gas In the case 
of imperfect gases, all tlie available experimental evidence shows 
that the specific volume tends towards its ideal value, V=R6fp 
in the limit, when the pressure is indefinitely reduced and the 
molecules are widely separated so as to eliminate the effects of 
their mutual actions We may therefore reasonably assume that 
the hmitinff valuts of the specific heats at zero pressure do not 
vary with the temperature provided that the molecule is stable 
and there is no dissociation Denoting bv *>0 *0 constant 

limiting values at /> = o we may obtain the values at any piessure 
by integrating the expressions (27) and (28) from oc to v and from 
otop respectively We thus obtain 

S^S^Jrn{n-\-i)pcl0 ( 29 ) 

I -nclV)ncpld (30) 

In working to a first approximation, the small term nefi may be 
omitted in the expression for s 

The expression for the change of intrinsic energy E l>etween 
any given limits Pq0q to p0 is readily found by substituting these 
values of the specific heats in equations (11) or (13) and integrat- 
ing between the given hmits We thus obtain 

-L„=^o{e-e„)-n{pc-pfy) ( 31 ) 

We have similarly for the total heat F=E \-pv 

A - Fo = .S„(^ - ^^,) - (n + 1 ){cp - cM+b{p - p^) 

The energy is less than that of an ideal gas by the term npc If 
we imagine that the defect of volume c is due to the formation ot 
molecular aggregates consisting of two or more single molecules, 
and if the kinetic energy of translation of any one of these aggre- 
gates is equal to that of one of the single molecules it is c^r that 
some etffergy must be lost in co-aggregating but that the pro^rtion 
lost will \yc different for different types of molecules and also for 
different types of co-aggregation If two monatomic molecules, 
having energy of translation only equivalent to 3 degrees of freedom, 
combined to form a diatomic molecule with 5 degrees of freedom, 
the energy lost would be pcf2 for co-aggregation, c, per unit mass 
In this case n=i/2 If two diatomic molecules, having each 
1; degrees of freedom, combine to form a molecule with 6 degrees 
of freedom we should have n=s2 or the energy lost would be 2pc 
per unit mass If the molecules and molecular aggregates were 
more complicated and the number of degrees of freedom of the 
aggregates were hmited to 6, or were the same as for single mole- 
cules we should have ns=sJR The loss of energy could not be 
greater than tms on the simple kinetic theory, unless there were 
some evolution of latent heat of co-aggregation due to the work 
done by the mutual attractions 01 the co-aggregating molecules 
It IS not necessary to sup^se that the co-aggregated molecules 
arc permanently associated They are continually changing partners, 
the ratio cfV representing approximately the ratio of the time 
dunng which any one molecule is paired to the time during which 
it IS free At higher densities it is probable that more complex 
aggregates would be formed, so that as the effect of the collisions 
became more important c would cease to be a function of the 
temperature only , expenment indeed shows this to be the case 
13 Entropy — It follows from the definition of the absolute scale 
of temperature as given in relations (2) that in passing at constant 
temperature 0 from one adiabatic qf (Fig i) to any other adia- 
batic qY the quotient HfB of the heat absorbed bv the temperature 
at which it IS absorbed is the same for the same two adiabatics 
whatever the temperature of the isothermal path This quotient 
IS called the change of entropy, and may be denoted by {qY -q>') 
In passing along an adiabatic there is no change of entropy since 
no neat is absorbed The adiabatics are lines of constant entropy 
and are also called Isentroptcs In virtue of relations (2) the 
change of entropy of a substance between any two states depends 
only on the initial and final states and may be reckoned along 
any reversible path not necessarily isothermal by dividing each 
small increment of heat, dH, by the temperature, 0 at which it is 
acquired, and taking the sum or integral of the quotients, dHfB 
so obtained 
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The expression for the change of entropy between any two states 
IS found by dividing either of the expressions for dH in (8) by and 
integrating between the given limits, since dH/d is a perfect dif- 
ferential In the case of a solid or a liquid, the latent heat of 
isothermal expansion may often be neglected and if the specihc 
heat, $, be also taken as constant, we have simply <t>-4>Q^s\oge(f/$^ 
If the substance at the temperature 0 undergoes a change of state 
absorbing latent heat, L, we have merely to add the term Ljd to 
the above expression In the case of an ideal gas, dpjdS at constant 
volume = i?/i;, and dvjdS at constant pressure = /?/p , thus we obtain 
the expressions for the change of entropy 0 — ^0 from the state 
to the state p6v, 

0 - 00 = 5 ^ogee/0Q + R lOgeV/Vo 

= V log^e/dQ -R logrpipn <32) 

In the case of an imperfect gas or vapour, the above expressions 
are frequently employed, but a more accurate result may be obtained 
by em^iloying equation (17) with the value of the specific heat, 
S, fiom (29), which gives the expression 

0 - 0o=5olog,^/6>o - R logrpIfQ - n{cpld - c^pM (33) 

The state of a substance mav be defined by means of the tempera- 
ture and entropy as co-ordinates instead of employing the pressure 
and volume as in the indicator diagram This method of repre- 
sentation is applicable to certain kinds of problems and has been 
developed by Macfarlane Gray and other writers in its application 
to the steam engine (See Steam Engine ) Areas on the tempera- 
ture entropy or ^ 0 diagram represent quantities of heat in the 
same way as areas on the indicator diagram represent quantities 
of work Ihe ^ 0 diagram is useful m the study of heat waste 
and condensation but from other points of view the utility of 
the conception of entropy as a “ factor of heat *’ is hmiterl by the 
fact that it does not correspond to any directly measur iblc physical 
property but is merely a mathematical function arising from the 
form of the definition of absolute temperature Changes of entropy 
must be calculated in terms of q^uan titles of h»^at and must be 
interpreted in a similar manner The majority'' of thermodynamical 
problems may be treated without any reference to entropy but it 
affords a convenient method of expression in abstract thermo- 
dynamics, especially in the consideration of irreversible processes 
and in reference to the conditions of equilibrium of heterogeneous 
systems 

14 Irreversible Processes — In order that a process may be 
strictly reversible, it is necessary that the state of the working 
substance should be one of equilibrium at uniform pressure and 
temperature throughout If heat passes “ of itself ** from a higher 
to a lower temperature by conduction, convection or radiation, 
the transfer cannot be revcised without an expenditure of %vork 
If mechanical work or kinetic energy is directly converted into 
heat by friction, reversal of the motion does not restore the energy 
so converted In all such cases there is necessarily by Carnot's 
principle, a loss of efficiency or available energy, accompanied by 
an increase of entropy, which serves as a convenient measure or 
criterion of the loss A common illustration of an irreversible 
process IS the expansion of a gas into a vacuum or against a pres- 
sure less than its own In this case the work of expansion, pdv, 
IS expended in the first instance in producing kinetic energy of 
motion of parts ol the gas If this could be co-ordinated and utilized 
without dihbipation the gas might conceivably lx; restored to its 
initial state , but in practice violent local differences of pressure 
and temperature are protiuced, the kinetic energy is rapidly con- 
verted into heat by viscous eddy friction, and residual differences 
of temperature are equihzcd by diffusion throughout the mass 
Even if the expansion is adiabatic in the sense that it takes place 
inside a non-conducting enclosure and no heat is siipplie<l from 
external sources it will not be isentropic, since the heat supplied 
by internal friction must be included in reckoning tlic change of 
entropy Assuming that no heat is supplie«.l from external sources 
and no external work is done, the intrinsic energy remains constant 
by the first law The final state of the substance, when equilibnum 
has been restored, may be deduced from this condition if the 
energy can be expressed m terms of the ro-ordinates But the 
line of constant energy on the diawam docs not represent the path 
of the transformation, unless it be supposed to be effected m a 
senes of infinitesimal steps between each of which the substance 
IS restored to an equilibnum state An irreversible process which 
ermits a more complete experimental investigation is the steady 
ow of a fluid m a tube already referred to m section 10 If the 
tube IS a perfect non-conductor, and if there are no eddies or 
frictional dissipation, the state of the substance at any point of 
the tube as to E, p, and v, is represented by the adiabatic or isen- 
tropic path, dC=:-pdv As the section of the tube vanes, the 
change of kinetic energy of flow dU is represented by —vdp 
The now in this case is reversible, and the state of the fluid is the 
same at points where the section of the tube is the same In 
practice, however, there is always some fnctional dissipation, 
accompanied by an increase of entropy and by a fall of pressure 
In the limiting case of a long fine tube, the bore of which vanes 
in such a manner that U is constant, the state of the substance 
along a hne of flow may be represented by the line of constant 


total heat d{E-\‘Pv)=:o , but in the case of a porous plug or small 
throttling aperture, the steps of the process cannot be followed, 
though the final state is the same 

In any small reversible change m which the substance absorbs 
heat, dH, from external sources the increase oi entropy dA, must 
be equal to dH/0 If the change is not reversible but the final 
state IS the same the change of entropy d<f> is the same but it is 
no longer equal to dHjd By Carnot’s pnnciple, in all irreversible 
processes dHlB must be algebraically less than dtp, otherwise it 
would be possible to devise a cycle more efficient than a reversible 
cycle This affords a useful criterion (see Energetics) between 
transformations which are impossible and those which are passible 
but irreversible In the special case of a substance isolated from 
external heat supply = o the change of entropy is zero in a 
reversible process but must be positive if the process is not rever 
sible Ihe entropv cannot diminish Any change involving de- 
crease of entropy is impossible I he entropy tends to a maximum, 
and the state is one of stable equilibrium when the value of the 
entropy is the maximum value consistent with the conditions of 
the problem 

I <; Heterengeneous Eqmhhrium — In a system, as distinguished 
from a homogeneous substance, consisting of two or more states 
or phases a similar condition of equilibnum applies In any 
spontaneous irreversible change if the system £s heat isolated, 
there must be an increase of entropy The total entropy of the 
system is found by multiplying the entropy per unit mass of the 
substance m each state by the mass existing m that state and 
adding the products so obtained The simplest case to consider 
is that of equilibnum between solid and liquid or liquid and vapour 
The more general case is discussed in the article Fnerc etics and 
m the original memoirs of Willard Gibbs and others Since the 
condition of heat-isolation is impracticable the condition of maxi- 
mum entropy cannot as a rule, be directly applied, and it is neces- 
sary to find a more convenient method of expression If dW is 
the external work done, dH the heat absorbed from external sources, 
and dE the increase of intrinsic energy we have in all cases by 
the first law, dH — dE—dW' Since $dtp cannot be less than dH, 
the difference {6d<p^dK) cannot be less than dW This inequality 
holds in all cases, but cannot m general be apphed to an irrever- 
sible change because Bdtp is not a perfect differential and cannot 
be evaluated without a knowledge of the path or process of trans 
formation In the special case however, in which the transforma- 
tion IS conducted in an isothermal enclosure a common condition 
easily realized m practice the temperature at the end of the trans- 
formation IS reduced to its initial value throughout the substance 
The value of 6dtp is then the same as d{d4>) which is a perSfect 
differential so that the condition may be wntten d{fpB-E)ssdW 
The condition m this form can be readily applied provided that 
the external work d\V can be measured There are two special 
cases of importance — {a) If the volume is constant or rfH =0 
the value of the function {Btp-E) cannot dimmish, or {E-e<p) 
cannot increase if the temperature ts kept constant This function 
may be represented, for each state or phase of the system con- 
sidered b> an area on the indicator diagram similar to that repre- 
senting the intrinsic energy, E The product B<P may be represented 
at an> point such as D m Fig i by the whole area ^'*'DZ '\0 under 
the isotheimal and the adiabatic DZ' bounded by the axes of 
pressure and volume The intrinsic energy, E, is similarl> repre- 
sented by the area DZ'\d under the adi^atic to the right of the 
isometric T>d The ilifference 9tp — E is represented by the area 
B^DdO to the left of the isometric Drf under the isothermal 
The increment of this area (or the decrement of the negative area 
E^Btp) at constant temperature represents the external work 
obtainable from the substance in isothermal expansion in the 
same way that the decrement of the intrinsic energy represents 
the work done m adiabatic expansion The function JszC — Btp, 
has been called the “ free energy " of the substance by Helmholtz 
and Btp the “ bound energy *’ These functions do not, however 
represent energy existing in the substance like the intrinsic energy , 
but the increment of Btp represents heat supplied to, and the decre 
ment of {E-Btp) rep-esents work obtainame from, the substance 
when the temperature is kept constant The condition of stable 
equihbnuin of a system at constant temperature and volume is 
that the total / should be a minimum This function is also 
called the “ thermodynamic potential at constant volume ” from 
the analogy with the condition of minimum potential energ\ as the 
criterion of stable equilibnum in statics 

As an example we mav apply this condition to the case of 
change of state If J* represent the values of the function 
for unit mass of the substance of specific volumes v* and t/** in the 
two states at temperature B and pressure p and if a mass m is in 
the state v* and i - m in the state v*' the value of J for unit mass 
of the mixture is -f(i - wi)/^ This must be a minimum in 
the state of equilibrium at constant temperature Since the 
volume is constant, we have the condition mt;'-f-(i —m)v^= con- 
stant Since dj = — tpd$ -pdv, we have also the relations 
dj'/dv'ss ’-p=d at constant temperature Putting d Jjdm = o 
at constant volume we obtain as the condition of equilibrium of 
the two states J*+p'v' = J''-\-p''v" This may be interpreted as 
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the equation of the border curve giving the relation between /> 
and $, but is more easily obtained by considcnng the equilibrium 
at constant pressure instead of constant volume 

(6) Ihe second case which is of greater practical utility is that 
in which the external pressure, y , is kept constant In this cast 
dW ::ipdvrzd{pv), a pcrlcct differential so that the external work 
done 13 known from the initial and final states In any possible 
transformation — cannot be less thin d{pv) or the function 
= G cannot increase Ihe condition of stable equili- 
brium IS that G should be a minimum for which reason it has 
been called the ‘ thermotlynamic potential at constant pressure " 
Ihe prwluct pv for any state such as D in fig i is represented 
by the rectangle MDdO bounded liy the isopiestic and the isometric 
through D Ihe function G is represented by the negative area 
under the isothermal Ixiunded by the isopiestic DM and 
the axis of pressure The increment of ^0 is always greater than 
that of the total heat I =L-\-pv except in the special case of an 
equilibrium change at constant temperature and pressure m which 
case both are equal to the heat absorbed in the change and tht 
function G remains constant This is geometrically obvious from 
tlie form of the area representing the function on the indicator 
diagram, and also follows directly from the lirst law The simplest 
application of the thermodynamic potential is to questions of 
change of state If <p' E , v' , and d*" r<^fcr to unit mass 

of the substance in the first and second states respectivtly in 
equilibrium at a temperature 0 and pressure p the heat absorbed 
L ^x?r unit mass in a change from the first to the second state is 
by definition of the tntropy equal to 6{<p" — <p') and this by the 
first law IS equal to the change of intrinsic eneigy, E"~E', plus 
the external work done p{v" — v') i c to the change of total heat, 
If G' and G" are the values of tlic function G for llie two 
states in equilibrium at the same pressure and temperature we 
must have G =G' Assuming tlie function G to bi expressed in 
terms of p and 0 this condition represents the relation between 
p and 0 conesponding to equilibrium Dctwccn the two states, which 
is the solution of the relation {v" -v')dpld0 = LIO, ($) Ihe direct 
integration of this equation requires that / and v" — v' should be 
known as functions of p and 6 and cannot generally be performed 
As an example of one of the few cases where a complete solution 
is possible we may take the comparatively simple case equation 
(17) already considcre<l which is approximately true for the 
majority of vapours at moderate pressures 

Wnting formulae (31) ami (33) for the energy md entropy with 
indettrminate constants A and B instead of taking them between 
Lrnits we obtain the following expressions for the thermodynamic 
functions in the case of the vapour — 

0"r= %\OR,0 - B log,/) - ncpie-\-A" (34) 

7 ( 3 «>) 
F"-%0-(n + j)cpA-bp + B'' (36) 

G -= V(i -h)p^ Ve-] B' (37L 

J ” ^0^ - -I- BO log,/) - A' e + B" isSr 

Tlu function J" may be expressed in terms of 0 and v by wnting 
foi p its value, namely, B0j{vA‘C‘-‘b) \Vi have also in any cast 
the relations 

dG'^jdO (p const 1 = 0 '' =<777^^ const) (39) 

dG^jUp {0 <77 (0 const ) = /) (40) 

And all the properties of the substance may be expressed in terms 
of G or 7 their partial differential coefficients The values 

of the corresponding functions for the liquid or solid cannot be 
acc irately expressed as the theoretical variation of the specific 
heat is unkno^vn but if w'e take the specific heat at constant pres- 
sure s' to be ipproximately constant and observe the small residual 
vanat'on dh 01 the total heat we may write 

F'=!>e\dh\B' , (41) 

0'=5'Iog,0 \ dif>-\ A' (42) 

G'=S ${1 - \ogre)-\r{dh-ed<li)^ A'0-\-B' ( 43 ) 

where dtp is the corresponding residual variation of 0', and is easily 
calculated from a table of values of h 

To find the border curve of equilibnuni between the two states 
giving the saturation pressure as a function of the temperature we 
nave merely to equate the values of G' and G'^ Rearranging the 
terms, and dividing throughout by 0 \\c obtain an equation of the 
form 

B log,/) = yl - ni0~{s'~ %)lofi,0-h{c-b)p/0-^{dh/0-^d<p) (44) 

in which B — B* and A ^zA" A* — Sq The value of A is 
determined by observing the value of 6 q at some known pressure 

/>P e ^ at the boiling point The value of B is determined by 
ODScrvmg the latent heat Lo=r7~/^7 which gives 

B zzB" — B' — SQ)0ff }- (m4 - 1 )co/>o — fc/)o4-^^7iQ ( 45 ) 

This constant mav be calk d the absolute latent heat as it expresses 
the thermal value of the change of state in a manner independent 
of temperature 

The term {dhfO dtp) depending on th< variation of the specific 
heat of the lujind may be made very small in the case of wafer by 
a proper choice of the constant s' It is of the same order as the 


probable errors of observation and may be neglected m pract 
(See Vaporization, 16 ) f he expression for 77 log/) for an 
perfect gas of this type differs from that for a perfect gas onl> 
the addition of the term {c-h)pj$ This simple result is gener 
true, and the conesponding expressions for G^ and J'" are va 
provided that c-b in formula (17) is a function of the temporal 
only It IS not necessary to suppose that c varies inversely as 
«th power of the teinperaturf* and that b is constant as assur 
in deducing the expressions for 0, h, and F 

Although the value of G in any case cannot be found with 
that of 0 and although the consideration of the properties of 
thermodynamic potential cannot m any case lead to results wl 
aie not directly lieduciblc from the two fimdamtntal laws, it afk 
a convenient method of formal expression in abstract thin 
dynamics for the condition of equilibrium between different pha 
or the criterion of the possibility of a transformation For s 
purely abstract purposes the possibility of numerical cvaluai 
of the function is of secondary importance, and it is often poss 
to make qualitative deduetions with regard to the general nat 
of a transformation without any knowledge of the actual forn 
the function A more common method of proceduit however 
to infer the general relations of the thermodynamic potential fi 
a consideration of the phenomena of equilibrium 

As it would be impossible within thf limits of this article 
illustrate or explain adequately the applications which have b 
matle of the principles of thermodynamics it has been neecss 
to select such illustiations only as aic rcimind for other reasc 
or could not be found elsewheii For fuller details and expla 
tions of the elements of the subject the reader must be nfer 
to general treatises such as Bayncs’s Thermodynamn^ (Oxfo 
laits Thermodynamia (Tdinburgh) Maxwells Theory of F 
(London), Park'^r's Thirmodyuamics (Cambridge) Clausn 
MLchanical Theory of Heat (translated by Browne, London), < 
Preston’s Theory of lit at (Loudon) One or two chapters on 
subject are also generally included in treatises on the steam engi 
or other heat engines, such as tliosc of Rankine Perry or Ewi 
Of greater interest, particularly from a histoneal point of vi 
are the original papers of Joule, Thomson and Rankine, somt 
which have been reprinted in a eolkcted form A more comp] 
and more elaborate treatment of the subject will be found in fore 
xieatises sucli as those of Clausius 7 eunf r Duh< m Birtra 
Planck and others 

AlphahHical Index of Symbols Fmployed 
0, I hcrmodynamic or absolute temperature 
0 Entropy Section 13 

b Covolume of molecules of gas Equation (17) ' 

r Cq Co-dggregation volume per unit mass I quation (17) 
e, Base of Napierian logarithms 
E, Intrinsic energy per unit irass Section 2 
F=F-f /)v Total heat Section 7 

G, 7 » Thermodynamic potentiil functions Section 15 

H, Quantity of heat (in mechanical units) Section 2 

A k Adiabatic and isothermal elasticities Equation (7) 

L Latent heat of fusion or vaporization Equation (5) 

M, Molecular weight Section 8 

m Mass of substance or molecule 

n Index in expression foi c Equation (17) 

p, Pressure of fluid p^. Initial pressure 

R — Sq-s^ Constant in gas-equation (17) 

i>, Spccitie heat of gas at constant pressure 

5 o Limiting value of 5 when p—o Section 12 

5 Specific heat of gas at constant volume 

Vo Limiting value of s when p = o Section 12 

s' 5", Specific heat under other conditions Equation (s) 

U, Kinetic energy of flow of fluid Section 10 
u Mean velocity of giseous molecules Section 8 
VzzRBfp Ideal volume of gas per unit mass Equation (17) 

V Specific volume of fluid, reciprocal of density 
W, External work done by fluid (H L C 

THERMOELECTRICITY, i Fundamental Phenomena — Al 
sandro Volta (1801) showed that although a separation of 
two electricities was produced by the contact of two differ 
metals {Volta Effect)^ which could be detected by a sensit 
electrometer, a continuous current of corresponding magniti 
could not be produced in a purely metallic circuit without 
interposition of a liquid, because the electromotive force at ( 
junction was exactly balanced by an equal and opposite fo 
at the other T J Scebcck (1822), employing a galvanome 
then recently mvented, which was more suited for the detect 
of small electromotive forces, found that a current was produc 
if the junctions of the two metals were at different temperatui 
He explained this effect by supposing that the Volta cont 
electromotive force varied with the temperature, so that 1 
exact balance was destroyed by unequal heating The intens 
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of the current, C, for any given pair of metals was found to vary 
directly as the difference of temperature, t - between the hot 
and cold junctions, and inversely as the resistance, R, of the 
circuit We conclude by applying Ohm’s law that the electro* 
motive force, E, of the thermocouple may be approximately 
represented for small differences of temperature by the formula 

E=CR^p{t-r) (I) 

2 Thermoelectric Power y Senes y Inversion — ^The limiting 
value, dhidt, of the coefficient, /), for an infinitesimal difference, 
dt, between the junctions is called the Thermoelectric Power of 
the couple One metal (A) is said to be thermoelectncally 
positive to another (B), if positive electricity flows from A to B 
across the cold junction when the circuit is completed The 
opposite convention is sometimes adopted, but the above is 
the most convenient in practice, as the circuit is generally 
broken at or near the cold junction for the insertion of the 
galvanometer Seebeck found that the metals could be arranged 
in a T'hermoelectnc Senes, in the order of their power when com- 
bined with any one metal, such that the power of any thermo- 
couple p, composed of the metals A and B, was equal to the 
algebraic difference (j/ - />") of their powers when combined 
with the standard metal C The order of the metals in this 
scries was found to be different from that in the corresponding 
Volta senes, and to be considerably affected by variations m 
purity, hardness and other physical conditions J Gumming 
shortly afterwards discovered the phenomenon of Thermo- 
eleclnc Inversion, or the change of the order of the metals in the 
thermoelectric scries at different temperatures Copper, for 
instance, is negative to iron at ordinary temperatures, but is 
positive to It at 300® C or above The E M F of a copper- 
iron thermo( ouplc reaches a maximum when the temperature 
of the hot junction is raised to 270® C , at which temperature 
the thermoelei Inc power vanishes and the metals are said to 
be neutral to one another Beyond this point the E M F 
dimmishcs, vanishing and changing sign when the temperature 
of the hot junction is nearly as much above the neutral point 
as the temperature of the cold junction is below it Similar 
phenomena occur m the case of many other couples, and it is 
found that the thermoelectric power p is not m general a con- 
stant, and that the simple linear formula (1) is applicable only 
for small different es of temperature More atcuratcly it may 
be stated that the thermoelectromotive force in any given 
circuit containing a series of different metals is a function of the 
temperatures of the junctions only, and is independent of the 
distribution of the temperature at any intermediate pomts, pro- 
vided th<it each of the metals m the scries is of uniform quality 
This statement admits of the simple mathematical expression 

L=j'^p'cu hjl ( 2 ) 

where />', p, &c , are the thermoelectric powers of the metals, 
and &r , the temperatures of the junctions There are 

some special cases of sufficient practical importance to be 
separately stated 

3 Homogeneous Circuit Strain Hysteresis — In a circuit 
consisting of a single metal, no current can be produced by varia- 
tions of temperature, provided that the metal is not thereby 
strained or altered This was particularly demonstrated by 
the experiments of H G Magnus The effects produced by 
abrupt changes of temperature or section, or by pressing together 
pieces of the same metal at different temperatures, are probably 
to be explained as effects of strain A number of interesting 
effects of this nature have been investigated by Thomson, 
F P Lc Roux, P G Tait and others, but the theory has not as 
yet been fully developed An interesting example is furnished 
by an experiment due to F T Trouton (Proc R S Dub , 1886) 
A piece of iron or steel wire in the circuit of a galvanometer is 
heated in a. flame to bnght redness at any point No effect is 
noticed so long as the flame is stationary, but if the flame be 
moved slowly in one direction a current is observed, which 
changes its direction with the direction of motion of the flame 
The explanation of this phenomenon is that the metal is trans- 


formed at a red heat mto another modification, as is proved t 
simultaneous changes m its magnetic and electric^ propertie 
The change from one state to the other takes place at a high 
temperature on heating than on cooling Ihe junctions of tl 
magnetic and the non-magnetic steel are therefore at diffcrei 
temperatures if the flame is moved, and a current is produce 
just as if a piece of different metal with junctions at differei 
temperatures had been introduced into the circuit 0th 
effects of “ hysteresis ” occur in alloys of iron, which have bei 
studied by W F Barrett (Trans R S Dub , January 1900) 

4 Law of Succesi^tve Temperature^t — ^The E M F of a giV( 
couple between any temperatures and t" is the algebraic su 
of the E M F between i' and any other temperature t and tl 
E M F between t and A useful result of this law is that 
IS sufficient to keep one junction always at some conveniei 
standard temperature, such as o® C , and to tabulate only tl 
values of the E M F in the circuit corresponding to differei 
temperatures of the other junction 

5 Law of Intermediate Mctah — A thermoelectric circuit m« 
be cut at any point and a wire of some other metal mtrodua 
without altering the E M F in the circuit, provided that t 
two junctions with the metal introduced arc kept at the sar 
temperature This law is commonly applied m connecting 
thermocouple to a galvanometer with coils of copper wire, t 
junctions of the copper wires with the other metals being plac< 
side by side in a vessel of water or otherwise kept at the sar 
temperature Another way of stating this law, which, thouj 
apparently quite different, is really equivalent in effect, is t 
following The E M F of any couple, AB, for any given lim 
of temperature is the algebraic sum of the E M F s between t 
same limits of temperature of the couples BC and CA form 
with any other metal C It is for this reason unnecessary 
Libulatc the E M F s of all possible combmations of meta 
since the E M F of any couple can be at once deduced by additi 
from the values given by its components with a single standa 
metal Different observers have chosen different metals 
the standard of reference Tait and J A Flemmg select le 
on account of the smallness of the Thomson effect m it, as c 
served by Le Roux Noll adopts mercury because it is eas 
purified, and its physical condition in the liquid state is deb 
minate , there is, however, a discontmuity involved in passi 
from the lujuid to the solid state at a temperature of - 40° < 
and it cannot be used at all with some metals, such as lead, 
account of the rapidity with which it dissolves them Be 
lead and mercury have the disadvantage that they cannot 
employed for temperatures much above 300° C Of all meta 
copper IS the most generally convenient, as it is always employ 
in electrical connexions and is easily obtained in the anneal 
state of uniform purity For high temperature work it 
ilfecessary to employ platinum, which would be an ideal standa 
for all purposes on account of its constancy and mfusibilil 
did not the thermoelectric properties of different specime 
differ considerably 

6 Thermoelectric Formulae — On the basis of the princip 
stated above the most obvious method of tabulating the obsen 
tions woi Id be to give the values of the E M F between o® 
and t for each met il against the standard This involves no assun 
tions as to the law of vination of E M F with temperature t 
is somewhat cumbrous In the majonty of cases it is found tl 
the observations uin be represented within the limits of txjn* 
mental error by a fairly simple empincal formula, at least 1 
moderate ranges of temperatures The following formul le are soi 
of those employed for this puiqiose by different observers — 

(Avenanus 1863 ) 

E* = rt/ -f- ht^ + f f* (General t / pe ) 

/og Ersa-ffc/T-f c log T (Becqueref 1863 ) 

r^t-e) -=c{t - /') (2/° ~ {t+t')) (Tait 1870 ) 

F,® — loa-f-w-l-ioa'+bt (Barns, 1889 ) 

t = aE-\-bn^-\-cF^ (Holbom and Wien, 189 

- tyi* (Paschen, i8q3 ) 

(Steele 1894) 

H(T-'r>) = wT^- Ft-mt^ (Holman 1896) 

Et-ht’^-c log TI27Z (r=Ts) (Stanfield, 1808J 

Ft- - a-\-ht-\-ct^ (Holbom antflmy 189 

E, = «/ 4 '^/* 4 -s®(T log tT - 273 log ,273) ^ ^ ^ 

(Where s = s°-{-2cT and c is small See sec 15 ) 
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For moderate ranges of temperature the binomial formula of M P 
Avenanus is gei^erally sulhcient, and has been employed by maiw 
observers It is figured by Avenanus {Pogg Ann , iig p 400) 
as a semi-circle, but it is really a parabola with its axis parallel to 
the axis of E, and its vertex at the point 6/2c which gives 
the neutral temperature We have also the relations dEjdt^b + zct 
and (PEjdP-ic The first relation gives the thermoelectric power 
p at any temperature and is probably the most convenient method 
of stating results in all cases in which this formula is applicable 
A discussion of some of the exponential formulae is given dv S W 
Holman {Phil Mag , 41, p 465, June 1896) 

7 Experimental Results — In the following comparative table 
of the results of different observers the values are referred to lead 
Before the time of Tait’s researches such data were of little interest 
or value, on account of insufficient care in securing the punty of 
the matenals tested , but increased facilities in this respect, com- 
bined with great improvements in electneal measurements, have 
put the question on a different footing The companson of inde- 
pendent results shows m many cases a remarkable concordance 
and the data are becoming of great value for the testing of various 
theones of the relations between heat and electncity 


wires Noll employed mercury thermometers but as lie worked 
over a small range with vapour baths, it is probable that he did 
not experience any trouble from immersion corrections He does 
not record any systematic deviations from the formula Dewar 
and Fleming, working at very low temperatures, were compelled 
to use the platinum thermometer, and expressed their results in 
terms of the platinum scale Their observations were probably free 
from immersion errors, but they record some deviations from the 
formula which th^ consider to be beyond the possible limits of error 
of their work 1*116 writer has reduced their results to the scale 
of the gas thermometer, assuming the boihng-point of oxygen to be 
- 182 5® C 


9 Peltier Effect — ^The discovery by J C A Peltier (1834) 
that heat is absorbed at the junction of two metals by passing a 
current through it in the same direction as the current produced 
by heating it, was recognized by Joule as affording a clue to 
the source of the energy of the current by the application of the 
principles of thermodynamics Unlike the frictional generation 
of heat due to the resistance of the conductor, which Joule (1841) 


Table I — Thermoelectric power p-dL/dt, in microvolts at 50® C of pure metals with respect to lead (The mean 
change 2 c = d^hldt^, of the thermoelectnc power per degree C over the range covered by the experiments is added m 
each case ) 


Metal 

Tait (0® 

to 300®) 

Steele (0* 

to 100®) 

Noll (0® 

to 200°) 

Dewar and Fleming 
( -f- TOO* to - aoo“) 


P 


2 C 

P 


2r 

P 


2 l 

P 


2 c 

Aluminium 

— 0 

56 


0039 

— 0 42 

-1 

0021 

- 0 41 

4 - 

00174 

-0394 

-f 

00398 

Antimony 





+42 83 

+ 

1450* 




4-3 210 

-h 

02817 

Bismuth 











- 76 870 


08480 

Cadmium 

f -4 

75 

+ 

0420 

+479 

4 - 

0389 

+4 7 > 

4 - 

0339 

h 4 792 

4 - 

02365 

Carbon 











+12 795 

1 

03251 

Copper 

+ I 

8i* 

4 - 

0095 

4-3 37 

+ 

0122 

-f-3 22 

4 - 

0080 

+3 156 

1 

00683 

Cobalt 








- 19 252 

— 

0734 



Gold 

+ 3 

30 

f 

0102 

+3 19 

+ 

0131 

4-3 10 

1- 

0063 

-l-i 161 

4 - 

00315 

Iron 

+ 14 

74 

- 

0487 




4 -II 835 

- 

0306 

-f-14 522 


01330 

Steel (piano) 

Steel (Mn 12%) 

+9 

75 

— 

0328 







f-9 600 
-5 73 

— 

01092 

00445 

Magnesium 

+ i 

75 '' 

— 

0095 




-0113 

+ 

0019 

-0 12O 

1 

00353 

Mercury 





1 



-403 

— 

0086 



Nickel 

-24 

23* 

— 

0512 

1 



- 20 58 

— 

0302 

- 18 87 

- 

05639 

Palladium 

-8 

04 

- 

0359 







-9 100 

- 

04714 

Platinum 

— I 

15* 

— 

01 10 




-409 

— 

0211 

-4 347 

-- 

03708 

Silver 

+ 2 

86 

+ 

0150 

4-307 

4 - 

0115 

4-268 

4 - 

0076 

+3 317 

4 - 

00714 

Thallium 





H-i 76 

— 

0077 






Tin 

1 -0 

16 

f 

005 s 

-0091 

4 - 

0004 

-0067 

4 - 

0019 

+0057 

+ 

0002 T 

Zinc 

+ 3 

SI 

-h 

0240 

4-1 77 * 

4 - 

0195 

4 - 33 i« 

4 - 

0172 

+3233 

4 

01040 


Explanation of Table — The figures marked with an asterisk (*) 
represent discrepancies which are probably caused by impurities in 
the specimens At the time of Tait’S work in 1873 it was difficult 
if not impossible in many cases to secure pure materials I he 
work of the other three observers dates from 1894-95 The value 
of the thermoelectric power dEjdt at 50® C is taken as the mean 
value between 0° and 100® C over which range it can be most 
accurately determined The values of d^EfdP agree as well as can 
be expected considering the difference of the ranges of temperature 
and the great vanety in the methods of observation adopted , they 
are calculated assuming the parabolic formula, which is certainly 
in many cases inadequate Noll’s values apply to the temperature 
of -f-ioo® C , Dewar and Fleming's to that of - 100® C , approxi- 
mately 

In using the above table to find the value of E or dEfdt at any 
temperature or between any hmits, denotmg by p the value of 
dElat at 50® C , and by 2- the constant value of the second coeffi- 
cient, we have the following equations — 

dEfdt -p+ 2c (/ - 50), at any temperature t, Cent. • (3) 

- (/ - n (p+c{t 4 -f' - 1 00)) (4) 

for the E M F between any teim>eraturc t and 

8 Methods of Observation — in Tait's observations the E M F 
was measured by the deflection of a mirror galvanometer and the 
temperature by means of a mercury thermometer or an auxiliary 
thermocouple He states that the deviations from the formula 
were “ ouite within <-he limits of error introduced by the altera- 
tion of the resistance of the circuit with nse of temperature the 
deviations of the mercury thermometers from the absolute scale 
and the non-correction of the indications of the thermometer for 
the long column of mercury not immersed in the hot oil round the 
junctions ” The latter correction may amount to about 10® C at 
350® Later observers have generally employed a balance method 
(some modification of the potentiometer or Poggendorf balance) 
for meastkni]|g the E M F The range of Steele’s observations was 
too small io show anv certain deviation from the formula but he 
notes capricious changes attnbuted to change of condition of the 


proved to be proportional to the square of the current, the Peltier 
effect IS reversible with the current, and being directly propor- 
tional to the first power of the current, changes sign when the 
current is reversed The effect is most easily shown by con- 
necting d voltaic cell to a thermopile for a short interval, then 
quickly (by means of a suitable key, such as a Pohl commutator 
with the cross connectors removed) disconnecting the pile from 
the cell and connecting it to a galvanometer, which will indicate 
a current in the reverse direction through the pile, and approxi- 
mately proportional to the original current in intensity, provided 
that the other conditions of the experiment are constant It 
was by an experiment of this kind that Quintus Icilius (1853) 
verified the proportionality of the heat absorbed or generated 
to the first power of the current It had been observed by 
Peltier and A E Becquerel that the mtensity of the effect 
depended on the thermoelectric power of the junction and was 
independent of its form or dimensions The order of the metals 
m respect of the Peltier effect was found to be the same as the 
thermoelectric senes But on account of the difficulty of the 
measurements involved, the verification of the accurate relation 
between the Peltier effect and thermoelectnc power was left 
to more recent times If C is the intensity of the current through 
a simple thermocouple, the junctions of which are at tempera- 
tures i and a quantity of heat, P x C, is absorbed by the 
passage of the current per second at the hot junction, /, and a 
quantity, P' x C, is evolved at the cold junction, t' The co- 
efficients, P and are called coefficients of the Peltier effect, 
and may be stated in calones or joules per ampere-second 
The Peltier coefficient may also be expressed m volts or micro- 
volts, and may be regarded as the measure of an E M F located 
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at the junction, and transforming heat into electrical energy or 
vice versa If R is the whole resistance of the circuit, and E 
the E M F of the couple, and if the flow of the current does not 
produce any other thermal effects in the circuit besides the Joule 
and Peltier effects, we should find by applying the principle of 
the conservation of energy, t e by equating the balance of the 
heat absorbed by the Peltier effects to the heat generated in 
the circuit by the Joule effect, 

(P-P') C = C*i^ = EC, whence EsrP-P' (5) 

If we might also regard the couple as a reversible thermo- 
dynamic engine for converting heat mto work, and might 
neglect irreversible effects, such as conduction, which are 
independent of the current, we should expect to find the ratio 
of the heat absorbed at the hot junction to the heat evolved 
at the cold junction, namely, P/P', to be the same as the ratio 
TjT of the absolute temperatures of the junctions This would 
lead to the conclusion given by R J E Clausius (1853) that the 
Peltier effect varied directly as the absolute temperature, and 
that the E M F of the couple should be directly proportional to 
the difference of temperature between the junctions 

10 Thomson Effect — ^Thomson (Lord Kelvin) had already 
pointed out {Proc R S Edtn , 1851) that this conclusion was m- 
consistent with the known facts of thermoelectric inversion 

(1) The E M F was not 
a linear function of the 
temperature difference 

(2) If the Peltier effect 
was proportional to the 
thermoelectric power and 
changed sign with it, as 
all experiments appeared 
to indicate, there would 
be no absorption of heat 
in the circuit due to the 
Peltier effect, and there- 
fore no thermal source to 
account for the energy of 
the current, in the case 
m which the hot junction 
was at or above the 
neutral temperature He 
therefore predicted that 
there must be a reversible 
absorption of heat in some 
other part of the circuit 

due to the flow of the current through the unequally heattd 
conductors He succeeded a few years afterwards in verifying 
this remarkable prediction b> the experimental demonstration 
that a current of positive electricity flowing from hot to cold 
in iron produced an absorption of heat, as though it possessed 
negative specific heat in the metal iron He also succeeded in 
showing that a current from hot to cold evolved heat m copper, 
but the effect was smaller and more difficult to observe than in 
iron 

The Thomson effect may be readily demonstrated as a lecture 
ejqpenment by the following method (fig 1) A piece of wire 
(No 28) about 4 cm long is soldered at either end A, B to thick 
wires (No 12), and is heated 100® to 1^0® C by a steady current 
from a storage cell adjusted by a suitable rheostat The expen- 
mental wire AB is connected m parallel with about 2 metres of 
thicker wire (No 22) which is not appreciably heated A low 
resistance galvanometer is connected by a very fine wire (2 to 
3 mils) to the centre C of the experimental wire AB, and also to 
the middle point D of the parallel wire so as to form a Wheatstone 
bridge The balance is adjusted by shunting either AD or BD 
with a box S containing 20 to 100 ohms All the wires m the 
quadnlateral must be of the same metal as AB, to avoid accidental 
thermoelectnc effects which would obscure the result If the 
current flows from A to B there will be heat absorbed in AC and 
evolved m CB by the Thomson effect, if the ^cific heat of elec- 
tncity in AB is positive as in copper \Ndien the current is 
reversed, the temperature of AC will be raised and that of CB 
lowered by the reversal of the effect This will disturb the resist- 
ance balance by an amount which can be measured by the deflection 
of the galvanometer, or W the change of the shunt-t^x, S, required 
to restore the balance Owing to the small size of the expenmental 
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wire, the method is very quick and sensitive, and the apparatus 
can be set up in a few minutes when once the expenmental quadn- 
laterals have been made It works very well with platinum, iron 
and copper It was applied with elaborate modifications by the 
wnter in 1886 to determine the value of the Thomson effect in 
platinum 1 1 absolute measure, and has recently been applied with 
further improvements by R O King to measure the effect in 
copper 

11 Thomson's Theory account of the Thomson 
effect, the thermodynamical theory of the couple was satis- 
factorily completed by Thomson (Trans R S Edtn , 1854) If 
the quantity of heat absorbed and converted mto electrical 
energy, when unit quantity of electricity (one ampere-second) 
flows from cold to hot through a difference of temperature, dt, 
be represented by sdt, the coefficient s is called the specific heat 
of electricity m the metal, or simply the coefficient of the Thomson 
effect Like the Peltier coefficient, it may be measured m joules 
or calones per ampere-second per degree, or more conveniently 
and simply m microvolts per degree 

Consider an elementary couple of two metals A and B for which 
s has the values s' and s" respectively, with junctions at the tempera- 
ture T and T-^dT (absolute), at which the coefficients of the 
Peltier effect are P and P-\-dP Equating the quantity of heat 
absorbed to the quantity of electrical energy generated we have 
by the first law of thermodynamics the relation 

dEldT=dPldT+{s^-$'*) ( 0 ) 

If we apply the second law, regarding the couple as a reversible 

engine, and considenng only the reversible effects we obtain 

(.'-.5'^)/r=-^(p/r)/^r (7) 

Eliminating (s'-s") we find for the Peltier effect 

P^TdEJdT^Tp (s) 

Whence we obtain for the difference of the specific heats 

(s' - s") = - Td^EldT^:= - TdpIdT (9) 

From these relations we observe that the Peltier effect P, and 

the difference of the Thomson effects (s' — s") for any two metals 
are easily deduced from the tabulated values of dE/dt and d^EIdP 
respectively The signs in the above equations are chosen on the 
assumption that positive electncity flows from cold to hot in the 
metal s' The signs of the Peltier and Thomson effects will be the 
same as the signs of the coefficients given in Table I , if we suppose 
the metal 5' to be lead, and assume that the value of i' may be 
taken as zero at all temperatures 

12 Experimental Vertpcation of Thomson's Theory — In order to 

justify the assumption involved m the application of the second 
law of thennodynamics to the theory of the thermocouple m the 
manner above specified, it would be necessary and sufficient, as 
Ihomson pointed out (Phil Mag , December 18^2) to make expen- 
ments to venfy quantitatively the relation riT=dtldT between 
the Peltier effect and the thermoelectnc power A qualitative 
relation was known at that time to exist but no absolute measure- 
ments of sufficient accuracy had been made The most accurate 
measurements of the heat absoiption due to the Peltier effect at 
present available are probably those of H M Jahn {IVted Ann , 
34. P 755 He enclosed vanous metallic junctions in a 

Bunsen ice calonmeter, and observed the evolution of heat per 
hour with a current of about 1 6 amperes in either direction The 
Peltier effect was only a small fraction of the total effect but could 
be separated from the Joule effect owing to the reversal of the 
current The values of dEfdT for the same specimens of metal 
at o® C were determmed by experiments lietween -fzo® C and 
- 20® C The results of his observations art contained in the 
following table, heat absorbed being reckoned positive as in 
Table I — 

Table II 


Thermo- 

couple 

dEldT 
Microvolts 
per deg 

TdEldT 
Microvolts 
at 0“ C 

Heat calc 

C alorics 
per hour 

Heat observed 
C aloncs 
per hour 

Cu-Ag 

-+-2 12 

579 

+0495 

+0 413 

Cu-Fe 

-fix 28 

b 3079 

-f 2 640 

+3 163 

Cu-Pt 

- I 40 

-382 

-0327 

-0 ,20 

Cu-Zn 

+ i SI i 

+412 

+0 353 

+0585 

Cu-Cd 

+264 

+721 

-f 0 0x7 

-f 0 616 

Cu Ni 

“ 20 03 

-5468 

- 4 680 

-4362 


The agreement between the observed and calculated values in the 
last two columns is as good as can be expected considenng the 
great difficulty of measunng such small quantities of heat The 
analogous reversible heat effects which occur at the junction of a 
metal and an electrolyte were also investigated by Jahn but he 
did not succeed m obtaining so complete an agreement with theory 
m this case 
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13 TaiCs Hypothesis — From general considerations concern- 
ing minunum dissipation of energy {Proc R S Edin , 1867-68), 
Tait was led to the conclusion that “ the thermal and electric 
conductivities of metals varied inversely as the absolute tem- 
perature, and that the specific heat of elcctricit} was directly 
proportional to the same Subsequent experiments led him 
to doubt this conclusion as regards conductivity, but his thermo- 
electric experiments R S Fdm , December 1870) appeared 
to be m good agreement with it If we adopt this hypothesis, 
and substitute s ==- 2cr, where ^ is a constant, m the fundamental 
equation (9), we obtain at once (PEjd'P ^ - 2 {c* - c**)y which is 
immediately mtegrable, and gi\ ts 

dElat=p = 2{to — t) (c' — c'') (10) 

where is the temperature of the neutral point at which 
dE dt-o This is the equation to a parabola, and is equivalent 
to the empirical formula of Avenarius, with this difference, 
that in Tait’s formula the constants have all a simple and 
direct interpretation in relation to the theory Tait’s theory 
and formula were subsequently assimilated by Avenanus (Pogg 
Ann , 149, p 372, 1873), and are now generally attributed 
to Avenarius in foreign penodicals 
In accordance with this h)pothesis, the curves representing 
the variations of thermoelectric power, dEldi, with tcmperatuic 
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Fig 2 — Temperature by Thermocouple Difference from 
Tait’s Formula 

are straight lines, the slope of which for any couple is equal to 
the difference of the constants 2{c'-c'') The diagram con- 
structed hy Tait on this principle is fully explained and illus- 
trated in many text-books, and has been generally adopted as 
embodying m a simple form the fundamental phenomena of 
thermoelectricity 

14 Experimental cnficatton — Tait’s verification of this hypo- 
thesis consisted in showing that the experimental curves of E M F 
were parabolas in most cases within the limits of error of his obser- 
vations He record-^ however, certain notable divergencies, parti- 
cularly in the case of non and nickel, and many others have since 
come to light from other observations It should also be remarked 
that even if the curves were not parabolas, it would always be 
possible to draw parabolas to agree closely wnth the observations 
over a restricted range of temperature When the question is 
tested more carefully cither by taking more accurate measurements 
of temperature or by extending the observations over a wider 
range it is found that tlure are systematic deviations from the 
paralx)!a in the majority of cases which cannot be explained by 
errors of experiment A more accurate venfication of these rela 
tions, Ijoth at high and low extremes of temperature, has become 
possible of late years ownng to the development of the theory and 
application of the platinum resistance thermometer (See Ther 
MOMETRY ) The curves in fig 2 illustrate the differences from the 

E arabolic formula measured in degre es of temperature as observed 
yH M Torv (/? A Report, iSgy) The deviations for the copper- 
iron couple and for the copper cast iron couple over the range 
o® to 200® C , appear to be of the order of i ® C and were carefuUy 
verified by repeated and independent senes of observations The 
deviations of the platinum and platinum-rhodium 10 pbr cent 


couple over the range o® to 1000® C are showm on a smaller scale, 
and are seen to be of a similar nature, but rather greater in pro- 
portion It should be observed that these deviations are continuous, 
and differ in character from the abrupt changes observed by Tait 
m special cases A numbei of similar deviations at temperatures 
below o® C were found by the writer in reducing the curves repre- 
senting the observations of Dewar and Fleming (Phil Mag , July 
1891;) to the normil scale of temperature from the platinum scale 
m which they are recorded In many cases the deviations do not 
appear to favour any simple hypothesis as to the mode of vanation 
of s with temperature, but as a rule the indication is that s is nearly 
constant, or even diminishes with rise of temperature It may be 
interesting therefore to consider the effect of one or two other 
simple hypotheses with regard to the mode of variation of s with T 

1 5 Other A ^sumptions — If we take the analogy of a perfect 
gas and assume 5= constant, we have 

dE^ldT^ == - 5 /r, dEfdl = V log eTJT (12) 

F (r- D ~ sT log rfTo/T - sT" log HJP (13) 

where T and T' are the temperatures of the junctions, and Tq is 
the neutral temperature These formulae are not so simple and 
convenient as 1 ait’s, though apparently founded on a more simple 
assumption, but they frequently represent the ol^servations more 
closely If we suppose that s is not quite constant, but increases 
or diminishes slightly with change of tempierature according to a 
linear formula s-SQ-i- 2 cT (in which represents the constant part 
of 5, and c may have either sign) we obtain a more general formula 
which IS evidently the sum of the two previous solutions and may 
be made to cover a greater vancty of casts Another simple and 
possible assumption is that made by A Stanshcld {Phil Mag 
July 1898), that the value of s varies inversely as the absolute 
temperature Putting s = cjl , wc obtain 

r, = r log .TJT' T')IT, ( 1 4) 

w^hich IS equivalent to the form given by Stansfield, but with the 
neutral temperature explicitly included According to this 
formuli, the Peltier effect is a linear function of the temperature 
It may appear at first sight astonishing that it should be possilile 
to apply so many different assumptions to the solution of one and 
the same problem In many cases a formula of the last type 
would bo quite inapplicable as Stanslield remarks but the differ- 
ence between the three is often much less thtin might be supposed 
For instance, in the case of 10 per cent Rh Pt - Pt couple, if we 
calculate three formulae of the above types to satisfy the same 
pair of observations at o®-44^® and o®-iooo® C wc shall find 
that the formula 5= constant lies midway between that of Tait 
and that of SI insfield, but the difference between the formulae is 
of the same order as that between different observers In this 
particular case the paiabohc formula appears to be undoubtedly 
inadequate The ■writer's observations agicc more nearly with the 
aliumption s=: constant those of Stansfield with i, = rJT Many 
other formulae have been suggested L F C Holborn and A Day 
{Berl A had , 1899) have gone back to Tait’s method at high tempera- 
tures employing arcs of parabolas for limited ranges But since 
the parabolic formuli is ceitainly erroneous at low temperatures, 
it can hardly be trusted for extrapolation above 1000® C 

16 Absolute Measurement of Thomson Effect — Another method 
of verifying Tait’s hypothesis of greater difficulty but of con- 
siderable interest, IS to measure the absolute value of the heat 
absorbed by the Thomson effect, and to observe whether or not 
it vanes with the temperature Be Roux {Ann Chtm Phy^ x 
p 201, 1867) made a number of relative measurements of the 
effect m different metals, which agreed qualitatively with obser- 
vations of the thermoelectric power, and showed that the effect 
was proportional to the current for a given temperature gradient 
Batelli has applied the same method {A read Set Turin 1886) to 
the absolute nif'asurcment He observed with a thermocouple the 
difference of temperature (about 01® C ) produced by the Thomson 
effect m twenty minutes between two mercury calorimeters, 
and Ra surrounding the central portions of a pair of rods arranged 
as in Le Roux’s method (.ee fig 3) The value of the Thomson 
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effect was calculated by multiplying this difference of temperature 
by the thermal capacity of either calorimeter and dividing by the 
current, by the number of seconds in twenty minutes, and by 
twice the difference of temperature (about 20®) between the ends 
a and b of either calonmeter The mcthoil appears to be open 
to the objection that the difference of temperature reached in so 
long an interval would be more or less independent of the thennal 
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capacities of the calorimeters, and would also bo difficult to measure 
accurately with a thermocouple under the conditions described 
The general results of the work appeared to support Tait’s hypo- 
thesis that the effect was proportional to the absolute temperature 
but direct thermoelectric tests do not appear to have been made 
on the specimens employed which would have afforded a valuable 
confirmation by the comparison of the values of d^LjdT*, as in 
Jahn’s experiments 

17 King’s L xpiriments — The method employed by the writer 
to which allusion has already been made consisted in observing 
the change of distribution of temperature in terms of the resistance 
along a wire heated by an electric current, when the heating 
current was reversed It has been fully described by King {Ptoc 
Amiy Acad, June t8q8) who implied it most successfully to the 
case of copper Although the effect in copper is so small, he suc- 
ceeded in obtaining changes of temperature due to the Thomson 
effect of the order of i ° C , which could be measured with satis- 
lictory accuracy He also determined the effect of change of 
temperature distribution on the rate of generation of heat by the 
current, and on the external loss of heat by radiation convection 
and conduction It is necessary to take all these conditions care- 
fully into account in calculating the balance due to the Ihomson 
effect According to King’s experiments the value of the effect 
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appears to dimmish with rise of temperature to a slight extent 
in copper but the diminution is so small that he docs not regard 
it as established with certainty The value found at a temperature 
of C was f-2 S microjoiiles per ampere-second per dtgree, 
or f 2 t; microvolts per degree m the cise of copper which agrees 
very fairly with the value deduced from thermoelecti ic tests The 
value found by Batelli for iron was - ^ o microvolts i>er degree 
at 108® C which appears too small in comparison These measure- 
ments though subject to some uncertainty on account of the great 
experiment If difficulties, arc a very valuable confirmation of the 
accuracy of Thomson’s theory, because they show that the magni- 
tude of the effect is of the required order but they cannot be said 
to be strongly in support of Tait’s hypothesis A comparison of 
the results of different observers woiikl also suggest that the law of 
vanation may be different m different metals although the dif- 
ferences in the values of d^EJdT^ may be due in part to differences 
of punty or errors of observation it woulil apj^ar, for instance, 
according to the observations of Dewar and Fleming, that the 
value of s for iron is positive below - i C at which point it 
vanishes At ordinary temperatures the value is negative increas 
ing rapidly in the negative direction as the tcmperatnic rises This 
might be appropnately repnsented as already suggeste<l, by a 
linear formula 5=5,, cT 

18 Potential Dta^ram'i on the Contact Theory — It is instructive 
to consider the distnbution of potential in a thermoelectric circuit, 
and its relation to the resultant F M F and to the seat of the 
E M F In fig 4 which is given as an illustration the cold junc- 
tions are supposed to be at o® C and the hot junctions at 100® C 
Noll’s values (Table I ) are taken for the E IM F and it is supposed 
tint the cocfTicient of the Thomson effect is zero in lead, t e that 
th( re is no E M F and that the potential is uniform throughout 


the length of the lead wire Taking the lead-iron couple as an 
example, the value of dEjdt at the hot junction loo® C is lo 30; 
microvolts per degree, and the value of the Peltier coefficient 
P=TdCJdT IS +3844 microvolts In other words we may suppose 
that there is an E M F of that magnitude situated at the junction 
which causes positive electricity to fiow from the lead to the iron 
If the circuit is open, as represented m the diagram, the flow will 
cease as soon as it has raised the potential of the iron 3844 micro- 
volts above that of the lead In the substance of the iron itself 
there is an E M F due to the Thomson effect of about 10 micro- 
volts per degree tending to drive positive electricity from hot to 
cold, and raising the cold end of the iron 989 microvolts in potential 
above the hot end on open Circuit At the cold junction the iron 
IS supposed to be connected to a piece of lead at o® C and there 
IS a sudden drop of potential due to the Peltier effect of 3648 micro- 
volts If the circuit is cut at thts point, there remains a difference 
of potential E = ii 84 microvolts, the resultant L M F of the circuit, 
tenfimg to dnve positive electricity from the iron to the lead across 
the cold junction If the circuit is closed, there will be a current 
C—EjR where R = R'-\-R'*, the sum of the resistances of the lead 
and iron The flow of the current will produce a fall of potential 
I R'/R in the lead from cold to hot, and LR^jR in the iron from 
hot to cold but the potential difference due to the Peltier effect 
at either junction will not be affected For simplicity in the 
diagram the temperature gradient has been taken as uniform, 
and the sjiccific heat s = cons tan t> but the total P D would be the 
same whatever the gradient 

Similar diagrams are given m fig 4 for cadmium in which both 
the specific heat and the Peltier effect are positive, and also for 
platinum and nickel m which both coclficicnts are negative The 
metals are supposed to be all joined together at the hot junction, 
and the circuit cut in the kad near the cold junction The diagram 
will serve for any selected couple, such as iron nickel, and is not 
restricted to combinations with lead The following table shows 
the component parts of the E M F in each case — 

Table HI 


rhermoi oiiplc Puk, - - Po - too x - 1 o-mo 

Iron-lead - +3^48 - -988 = -^1184 

radimum-Jead 4-2 JS9 - 3 - 4-1005 — 4-471 

Platinum-lcad -1919 - - 8i8 - -6S2 = -409 

Nickel It ad -8239 - -5206- 971; •= -2058 


The components for any other combination of two arc found by 
t iking the algebraic difference of the values with respect to kad 

IQ Relation to the Volta Effect — It is now generally conceded 
that the relatively large differences of potential observable with 
an electrometer between metals on open circuit, as discovered 
by Volta, are due to the chemical affinities of the metals, and 
have no direct relation to thermoelectric phenomena or to the 
Peltier effect The order of the metals in respect of the two 
effects IS quite different The potential difference, due to the 
Volta effect in air, has been shown by Thomson (Lord Kelvm) 
and his pupils to be of the same order of magnitude, if not 
absolutely the same, as that produced m a dilute electrolyte m 
which Iv^o metallically connected plates {eg zinc and copper) 
are immersed (On this hypothesis, it may be explamed by 
regarding the air as an electrolyte of infinite specific resistance ) 
It is also profoundly modified by the state of the exposed sur- 
faces, a coating of oxide on the copper greatly increasing the 
effect, as it would in a voltaic cell The Peltier effect and the 
thermo-E F , on the other hand, do not depend on the 
state of the surfaces, but only on llie state of the 
substance An attempt has been made to explain the Volta 
effect as due to the affinity of the metals for each other , but that 
would not account for the variation of the effect with the state 
of the surface, except as affecting the actual surface of contact 
It is equally evident that chemical affinity between the metals 
cannot be the explanation of the Peltier E M F 1 his would 
necessitate chemical action at the junction when a current 
passed through it, as m an electrolytic cell, whereas the action 
appears to be purely thermal, and leads to a consistent theory 
on that hypothesis The chemical action between metals in 
the solid state must be infinitesimal, and could only suffice to 
produce small charges analogous to those of frictional electncity , 
it could not maintain a permanent difference of potential at a 
metallic junction through which a current was passing Although 
It IS possible that differences of potential larger th^ the Peltier 
effect might exist between two metals in contact on open circuit, 
It is certain that the only effective E M F m practice is the 
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Peltier effect, and that the difference of potential in the substance 
of the metals when the circuit is complete cannot be greater 
than the coefficient P The Peltier effect, it may be objected, 
measures that part only of the potential difference which depends 
upon temperature, and can therefore give no information about 
the absolute potential difference But the reason for concluding 
that there is no other effective source of potential difference 
at the junction besides the Peltier effect, is simply that no 
other appreciable action takes place at the junction when 
a current passes except the Peltier generation or absorption 
of heat 

20 Convection Theory — ^The idea of convection of heat by an 
electric current, and the phrase “ specific heat of electricity ” 
were introduced by Thomson as a convenient mode of expressing 
the phenomena of the Thomson effect He did not intend to 
imply that electricity really possessed a positive or negative 
specific heat, but merely that a quantity of heat was absorbed 
in a metal when unit quantity of electricity flowed from cold to 
hot through a difference of temperature of i®. The absorption 
of heat was considered as representmg an equivalent conversion 
of heat energy into electncal energy in the element The ele- 
ment might thus be regarded as the seat of an E M F , = sdT, 
where dT is the difference of temperature between its ends 
The potential diagrams alreadj^ given have been drawn on this 
assumption, that the Thomson effect is not really due to con- 
vection of heat by the current, but is the measure of an E M F 
located m the substance of the conductor This view with 
regard to the seat of the E M F has been generally taken by 
the majority of writers on the subject It is not, however, 
necessarily implied in the reasoning or in the equations given 
by Thomson, which are not founded on any assumptions with 
regard to the seat of the E M F , but only on the balance of 
heat absorbed and evolved in all the different parts of the 
circuit In fact, the equations themselves are open to an entirely 
different interpretation in this respect from that which is 
generally given 

Returning again to the equations already given in § n for an 
elementary thermocouple, we have the followmg equivalent 
expressions for the E F dE, namely, 

d£^dP-{-{s' - <i'')dT^{PIT)dT^pdT^{p'' - f)dT, 

in which the coefficient, P, of the Peltier effect, and the thermo- 
electric power, />, of the couple, may be expressed in terms of 
the difference of the thermoelectric powers, and of the 
separate metals with respect to a neutral standard So far as 
these equations are concerned, we might evidently regard the 
seat of the E M F as located entirely m the conductors them- 
selves, and not at all at the junctions, if p or (/>" - p') is the 
difference of the E M F s per degree m corresponding elements 
of the two metals In this case, however, m order to account 
for the phenomenon of the Peltier effect at the junctions, it is 
necessary to suppose that there is a real convection of heat by an 
electnc current, and that the coefficient P or />7 is the difference 
of the quantities of heat earned by unit quantity of electricity 
in the two metals On this hypothesis if we confine our 
attention to one of the two metals, say p'*, in which the current 
IS supposed to flow from hot to cold, we observe that p'*dT 
expresses the quantity of heat converted mto electncal energy 
per unit of electricity by an E M F. p” per i® located m tiie 
element dT. It happens that the absolute magmtude of />" 
cannot be expenmentally determined, but this is immaterial, 
as we are only concerned with differences The quantity of 
heat liberated by convection as the current flows from hot to 
cold is represented m the equation by dP^d(pT). Since 
d(p'*T)^p''dT’^Tdp'*, It is clear that the balance of heat 
liberated m the element is only Tdp^=^sfdT, namely, the 
Thomson effect, and is not the equivalent of the E M F p^'dT, 
because on this theory the absorption of heat is masked by the 
convection If p is constant there is no Thomson effect, but it 
does not follow that there is no E.M F located m the element 
Peltier effect, on the other hand, may be asenbed entirely 
to convection Tlie quantity of heat p^T is brought up to one 


side of the junction per unit of electricity, and the quantity 
of heat p'T taken away on the other The balance (/r - p')T 
IS evolved at the junction If, therefore, we are prepared to 
admit that an electric current can carry heat, the existence of 
the Peltier effect is no proof that a corresponding E M F is 
located at the junction, or, m other words, that the conversion 
of heat into electrical energy occurs at this point of the circuit, 
or IS due to the contact of dissimilar metals On the contact 
theory, as generally adopted, the E M F is due entirely to change 
of substance (dP- Tdp ) , on the convection theory, it is due 
entirely to change of temperature (pdT) But the two ex- 
pressions are equivalent, and give the same results 

21 Potential Dtamram^ on Convection Theory — The difference 
between the two theories is most readily apprcLiated by dnwing 
the j^tential diagrams corresponding to the supposed locations of 
the E M F m each case The contact theory has been already 
illustrated in fig 4 Corresponding diagrams for the same metals 
on the convection theory arc given in fig % In this diagram 
the metals are supposed to be all joined together and to be at 
the same time potential at the cold junction at 0° C The oulmate 
of the curve at any temperature is the difference of potential 
between any point in the metal and a point m lead at the same 
temperature Since there is no contact E M F on tins theory, 
the ordinates also represent the E M F of a thermocouple metal- 



lead, in which one junction is at o® C and the other at i° C For 
this reason the potential diagrams on the convection theory are 
more simple and useful than those on the contact theory The 
curves of E M F are m fact the most natural and most convenient 
method of recording the numerical data, more particularly in cases 
where they do not admit of being adequately represented by a 
formula The line of lead is taken to be horizontal m the diagram, 
because the thermoelectnc power, p, may be reckoned from any 
convenient zero It is not intended to imply that there is no 
E M F in the metal-lead with change of temperature but that 
the value of p in this metal is nearly constant, as the Thomson 
effect is very small It is very probable that the absolute values 
of p m different metals are of tne same sign and of the same order 
of magnitude being large compared with the differences observed 
It would be theoretically possible to measure the absolute value m 
some metal by observing with an electrometer the P D between 
parts of the same metal at different temperatures but the differ- 
ence would probably be of the order of only one-hundredth of a 
volt for a difference of 100® C It would be sufficiently difficult 
to detect so small a difference under the best conditions Ihc 
difficulty would be greatly increased, if not rendered practically 
insuperable, by the large difference of temperature 

22 Conduction Theory — In Thomson's theory it is expressly 
assumed that the reversible thermal effects may be considered 
separately without reference to conduction In the conduction 
theory 01 F W G Kohlrausch (Pogg Ann, i87«;, vol 156, p 601), 
the fundamental postulate is that the thermo-E M F is due to the 
conduction of heat in the metal which is contrary to Thomson's 
theory It is assumed that a flow of heat Q, due to conduction, 
tends to carry with it a proportional electric current C = aQ This 
IS interpreted to mean that there is an E M F dE= - akr dT — 
- BdT, in each element, where k is the thermal conductivity and 
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f the specific resistance The “ thermoelectric constant " $, of 
Kohlrau&ch is evidently the same as the thermoelectric power, p, 
in Thomson’s theory In order to explain the Peltier effect Kohl- 
rausch further assumes that an electric current C carries a heat- 
flow Qz=AeC, with it where ** A is a constant which can be made 
equal to unity by a proper choice of units ” If A and $ are constant, 
the Peltier effects at the hot and cold junctions are equal and 
opposite, and may therefore be neglected I he combination of 
the two postulates leads to a complication By the second postu- 
late the flow of the current increases the heat-flow and this by 
the first postulate increases the E M F , or the resistance which 
therefore depends on the current It is difficult to see how tins 
complication can be avoided, unless the first postulate is abandoned 
and the heat flow due to conduction is assumed to be independent 
of the thermoelectric phenomena By applying the first law of 
thermodynamics, Kohkausch deduces that a quantity of heat 
Cddl , IS absorbed m the element dT per second by the current C 
He wrongly identifies this with the Thomson effect by omitting to 
allow for the heat earned Ho docs not make any application of 
the second law to the theory If we apply Thomson’s condition 
P=i rdLjd r =iTp wo have A If wc also assume the ratio 

of the current to the heat-flow to be the same m both postulates, 
we have (?=T/r^, whence = This condition was apphed 

in 1899 by C H J B Licbcnow (Wted Ann 68 p 316) It 
simplifies the theory, and gives a possible relation between the 
constants but it docs not appear to remove the complication above 
referred to which seems to be inseparable from any conduction 
theory 

L Boltzmann (Si/-? Witn Akad , 1887, vol 96, p 1258) gives a 
theoretical discussion of all possible forms of expression for thermo- 
electric phenomena Neglecting conduction, all the expressions 
which he gives are equivalent to the equations of Thomson 
faking conduction into account in the application of the second 
law of thermodynam ics h e p ropo ses to substitute the inequality, 
LdldFT-P< 2 ljT{ Jk' r' 4" instead of the equation given 

by Thomson, namely P^TdEjdT Since, however, Thomson’s 
equation has been so closely verified by Jahn, it is probable that 
Boltzmann would now consider that the reversible effects might be 
treated independently of conduction 

23 Thermoelectnc Relations — A number of suggestions have 
been made as to the possible relations between heat and electn- 
tity, and the mechanism b> w'hich an elei trie current might also 
be a earner of heat The simplest is probably that of W E Weber 
{Wvcd Ann , 1875), who regarded electricity as consistmg of 
atoms much smaller than those of matter, and supposed that 
heat was the kinetic energy of these electric atoms If wc 
suppose that an electric current in a metal is a flow of negative 
electric atoms in one direction, the positive electricity associated 
with the far heavier material atoms remaining practically 
stationary, and if the atomic heat of electricity is of the same 
order as that of an equivalent quantity of hydrogen or any other 
element, the heat carried per ampere-second at o*’ C , namely P, 
would be of the order of 030 of a joule, which would be ample 
to account for all the observed effects on the convection theory 
Others have considered conduction m a metal to be analogous 
to electrolytic conduction, and the obsei’ved effects to be due 
to “ migration of the ions ” The majonty of these theories 
are too vague to be profitably discussed in an article like the 
present, but there can be little doubt that the study of thermo- 
elcctncity affords one of the most promising roads to the dis- 
covery of the true relations between heat and electncity,. 

Alphabetical Index of Symbols 
a, b, c = Numerical constants in formulae 
Electric Current 

£■=£ M F = Electromotive Force 

k = Thermal Conductivity 
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p Thermoelectnc Power 

0 =s Heat-flow due to Conduction 

i? = Electncal Resistance , r Specific Resistance 

s = Specific Heat or Coefficient of Thomson Effect 

/ = Temperature on the Centigrade Scale 

T= Temperature on the Absolute Scale 
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THERMOMETRY (Gr ^c/d/aos, warm , perpov, a measure), 
the art of measuring temperature or degree of heat The instru- 
ments used for this purpose are known as thermometers, or 
sometimes, when the temperatures to be measured are high, 
as pyrometers 

I A bnef sketch of the evolution of the thermometer is m- 
ciuded m the article Heat, §§ 2 and 3 The object of the 


present article is to discuss the general principles on which the 
accurate measurement of temperature depends, and to describe 
the application of these principles to the construction and use 
of the most important types of thermometer Special attention 
will be devoted to more recent advances in scientific methods 
of testing thermometers and to the application of electrical 
and optical methods to the difficult problem of measuring high 
temperatures In the article Pyrometer an account will be 
found of some of the thermoscopic methods employed m the 
arts for determining high temperatures 

2 Zero Fundamental Interval — In all systems of measuring 
temperature it is necessary (i) to choose a zero or starting-point 
from which to reckon, (2) to determine the size of the degree by 
subdividing the interval between two selected fixed points of 
the scale (called the “ fundamental interval ”) into a given 
number of equal parts The fundamental mterval selected is 
that between the temperature of meltmg ice and the tem- 
perature of condensing steam, under standard atmospheric 
pressure On the Centigrade system the fundamental interval 
IS divided into 100 parts, and the melting-point of ice is taken 
as the zero of the scale We shall denote temperature reckoned 
on this system by the letter /, or by affixing the letter C It is 
often convenient to reckon temperature, not from the meltmg- 
pomt of ice, but from a theoretical or absolute zero representing 
the lowest conceivable temperature We shall denote tem- 
perature reckoned m this manner by the letter T, or or by 
affixing the letters Abs In practice, since the absolute zero is 
unattainable, the absolute temperature is deduced from the 
Centigrade temperature by adding a constant quantity, To, 
representing the interval between the absolute zero and the 
melting-point of ice , thus T = / + Tq 

3 Arbitrary Scales— Axi arbitrary scale can be constructed 
by selecting any physical property of a substance which vanes 
regularly with the temperature, such as the volume of a liquid, 
or the pressure or density of a gas, or the electrical resistance of a 
metal Thus if V denote the volume of a given mass at the 
temperature /, and if Vq, Vj represent the volumes of the same 
mass at the temperatures o® and 100® C , the size of 1® C on 
the scale of this arbitrary thermometer is one hundredth part 
of the fundamental interval, namely (Vj - Vo)/ioo, and the 
temperature / at volume V is the number of these degrees con- 
tained in the expansion V - Vq between o® and f® C We thus 
arrive at the formula 

<=ioo(V-Vo)/(V,-Vo) (I) 

which IS the general expression for the temperature Centigrade 
on any such arbitrary scale, provided that we substitute for V 
the particular physical property selected as the basis of the 
scale If we prefer to reckon temperature from an arbitrary 
zero defined by the vanishing of V, which may conveniently be 
called the /undamental zero of the scale considered, we have, 
putting V = o in equation (i), the numerical values of the funda^ 
mental zero Tq, ard of the temperature T reckoned from this 
zero 

To= iooVo/(V, - Vo) and T= (2) 

It IS frequently convenient to measure temperature m this 
manner when dealmg with gases, or electneal resistance ther- 
mometers 

4. Absolute Scale — It is necessary for theoretical purposes 
to reduce all experimental results as far as possible to the ab- 
solute scale, defined as explained in Heat, § 21, on the basis of 
Carnot’s prmciple, which is mdependent of the properties of 
any particular substance Temperature on this scale measured 
from the absolute zero will be denoted by the letter 6 This 
scale can be most nearly realized m practice by observmg the 
temperature T on the scale of a gas-thermometer, and makmg 
special expenments on the gas to determme how far its scale 
deviates from that of the thermodynamical engme In the 
case of the gases hydrogen and helium, which can exist m the 
liquid state only at very low temperatures, the deviations from 
the absolute scale at ordinary temperatures are so small that 
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they cannot be certainly determined Thermometers containing 
these gases are generally taken as the ultimate standards of 
reference m practical thermometry 

Mercurial Thermometry 

5 The most familiar type of thermometer depends on the 
apparent expansion of a liquid hermetically sealed m a glass 
bulb attached to a graduated stem of fine bore Of all liquid- 
in-glass thermometers those contaming mercury are almost 
invariably selected for scientific purposes, although at first 
sight mercury would appear to be the least suitable liquid, on 
account of small coefficient of expansion Ihe smallness of 
the expansion necessitates an extremely fine bore for the stem, 
which introduces errors m consequence of the high surface 
tension of mercury The considerable density of the liquid 
also tends to exaggerate the effects of change of position due 
to vanation of the pressure exerted on the interior of the bulb 
by the liquid column Ehese errors are small and fairly regular, 
and can be corrected withm certam limits A much more 
serious source of trouble, especially at high temperatures, is 
the imperfect elasticity of the glass, which causes more or less 
irregular changes in the volume of the bulb The effect of 
these changes on the readings of the thermometer is enhanced 
by the smallness of the expansion of mercury and might be 
reduced by employing a more expansible liquid It is more 
likely, however, that the defect will be remedied by the con- 
struction of thermometers of fused quartz, which is the most 
perfectly elastic solid hitherto discovered hor work at low 
temperatures the range of a mercury thermometer is limited 
by Its freezmg-point ( - 39° C ) 

These are the serious disadvantages attending the use of 
mercury, but in other respects it possesses so many advantages 
over alcohol or other substitutes, that it will m all probability 
continue to be used almost exclusively m thermometers of this 
type for scientific work Among its chief advantages may be 
reckoned its high boiling-point (337° C ), and the absence of 
evaporation from the top of the thread, which is so senous a 
source of error with the alcohol thermometer With mercury 
the evaporation is almost inappreciable at 100® L , and can ui 
all cases be avoided by exposmg the upper parts of the emergent 
thread to the temperature of the air Although an evacuated 
mercury thermometer cannot be safely used at temperatures 
over 300° C , owing to the breaking up of the thread of liquid m 
the stem, it has been found possible, by filling the upper part 
of the stem with nitrogen or carbon dioxide under high pressure, 
to extend the range to 550® C A more important advantage 
for accurate work is the fact that mercury does not wet glass, 
and avoids any possible errors due to adherent films of liquid 
on the walls of the tube This greatly facilitates observations, 
and also renders it possible to calibrate the thermometer after 
construction, which cannot be satisfactorily accomplished with 
other liquids The process of construction and calibration is 
further facilitated by the fact that mercury docs not dissolve 
air to any appreciable extent In consequence of the regularity 
of expansion of mercury at ordinary temperatures, the scale of 
the mercury thermometer agrees very closely with that of the 
gas thermometer The liquid is very easily obtamed m a high 
state of purity by distillation, and has practically no chemical 
action on glass In this respect it is superior to the liquid 
alloy of potassium and sodium, which has been employed in 
some high-temperature thermometers, but which rapidly re- 
duces silica at high temperatures The high conductivity and 
low specific heat of mercury as compared with most other liquids 
tend to render the thermometer quick and sensitive m action 
Its opacity considerably facilitates accurate readmg, and even 
the smallness of its expansion has one great countervailmg 
advantage, in that the correction for stem-exposure is pro- 
portionately reduced Ihis correction, which (even in the case 
of mercury) may amount to as much as 40° C at ^30® C , is far 
the most uncertam m its application, and is the most senous 
objection to the use of the liquid-m-glass thermometer at high 
temperatures 


6 Construction — The construction of the most accurate type 
of mercury thermometer has undergone some changes of detail 
m recent years Ihe range of the most accurate standards 
is generally restricted to the fundamental interval The length 
of a degree on the stem can be mcreased to any extent by en- 
larging the bulb or diminishing the bore of the stem, but it is 
found in practice that there is no advantage in making the scale 
more open than one centimetre to the degree C in standard 
instruments, or in increasing the number of divisions beyond 
ten or at most twenty to the degree Enlarging the bulb makes 
the instrument sluggish, and exaggerates the errors due to 
imperfect elasticity Diminishing the bore of the tube ini reases 
the errors due to capillary friction Even one centimetre to 
the degree is an impracticable scale for thermometers graduated 
continuously from 0° to 100® C , owing to the excessive length 
of the stem In order to secure so open a scale, it is necessary 
to limit the range to 35®, or at most 30® The fixed points o® 
and 100® may still be retained, for purposes ot testing and re- 
ference, by the device, now commonly employed, of blowing 
auxiliary bulbs or ampoules on the stem, the volume of which 
IS carefully adjusted to correspond with the number of degrees 
that It is desired to suppress 

In the bc'it instruments for work of precision the bulb is not 
blown on the capillary tube itself, but is formed of a separate 
piece of tube fused on the stem It is possible in this manner 
to secure greater uniformity of strength and regularity of 
dimensions 1 he thickness of the glass is generally betw'een half 
a millimetre and one millimetre The advantage in point of 
quickness gained by making the glass thin is more than counter- 
balanced by increased fragility and liability to distortion The 
best form of bulb is cylindrical, of the same external diameter 
as the stem The bore of the stem should also be cylindrical, 
and not oval or flattened, m order to dimmish errors due to 
capillarity, and to secure the greatest possible uniformity of 
section The glass should be clear, and not backed with opal, 
both to admit of reading from cither side, and to minimize risk 
of bending or distortion In the commoner sorts of ther- 
mometers, which are intended for rough purposes and to be 
read without the application of minute corrections, it is not 
unusual to divide the tube into divisions of equal volume by a 
pi|pliminary calibration In the most accurate instruments it 
is preferable to divide the tube into divisions of equal length, 
as this can be more accurately effected The corrections to be 
applied to the readings to allow for inequalities of bore can be 
most satisfactorily determined in the case of mercury thermo- 
meters by calibrating the tube after the instrument is completed 
(sec Calibration) This correction is known as the “ cali- 
bration correction ** Instead of being separately determined 
It may be included in the scale correction by comparison with 
a standard instrument, such as a platinum-resistance ther- 
mometer 

7 Corrections — ^The corrections to be applied to the readings 
of a mercury thermometer, in addition to the calibration correc- 
tion, may be summarized under the followmg heads (1 ) Zero 
(11) Fundamental Interval (111 ) Internal and External Pres- 
sure (iv ) Stem Exposure (v ) Scale Correction, including 
Poggendorff’s correction 

(I) The changes of zero are of two kinds (a) Secular rise of 
zero due to gradual recovery from changes or strains acquired by 
the bulb during the process of manufacture This process may b< 

hastened and subsequent changes practically eliminated by anneal 
ing the bulb after manufacture, and before final adjustment at i 
high temperature such as that of boiling sulphur (about 450® C ) 
A thermometer which has not been so treated may show a rise of 
zero amounting to as much as 20® or 30® when exposed for some 
time to a temperature of 350° C (6) Temporary depression of zero 
after each exposure to a high temperature followed by a slow 
recovery which may last for days or weeks Ihe best thermo 
meters of hard glass show a depression of zero amounting to about 
one-tenth of 1® C after exposure to 100® C In softer glass the 
depression is usually greater and more persistent and may amount 
to half a degree after 100° C At higher temperatures the depres- 
sion generally increases roughly as the square of the temperature 
above o® C It may amount to 2® or 3® at 300® C The effect 
cannot be calculated or predicted in any senes of observations, 
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because it depondb m so complicated a manner on the past hibtory 
and on the time It is a most serious difficulty in accurate iner- 
cunal thermometry especially at high temperatures The most 
satisfactory method of correction appears to be to observe the 
zero immediately after each reading, and to reckon the temperature 
from the variable zero thus observed The rationale of this pro- 
cedure IS that the depression is produced at the high temperature 
much more rapidly than the subsequent recovery it the low tempera- 
ture The thermometer is taken from the bath and allowed to 
cool rapidly by free exposure to the air As soon as it reaches 
40® or 1)0° C , it is plunged in the melting ice, and the lowest point 
reached is taken as the temporary zero 

Ihe following formulae have been proposed by various observers 
to represent the depression of zero for dilferent kinds of glass — 

Pernet French ms/a/ oo4o(//ioo)2 

Guillaume, Verre dur, o- 100° C , a^=(8886/+io 84/*) io“’ 

Bottcher, Crtstal dur, o - 190° C dz-{7^Jot^ 329/-) 10-'^ 

„ Jena, 16, in , dz-{ 7 ioot - 8/*) lo’^ 

Ihc symbol dz in these formulae stands for the depression of 
zero produced by an exposure to a temperature t The depression 
IS about three times as large in 1 reneh crystal as in hnglish flint 
glass and vanes roughly as the square of t Verre dur and Jena, 
16, 111 are vaneties of hard glass chosen as standards in France 
and Germany respectively on account of the comparatively small 
depression of zero to which they are liable At low temperatures 
up to 50° C , the depression is very nearly proportional to t but 
at temperatures above itxj® ( it is necessary to adopt another 
formula in which the term depending upon is more impiortant 
These formulae are useful as giving an idea of the probable size 
of the correction in any case, but tht y cannot be employed in 
practice exc<pt in the simplest cases and at 
low temperatures On account of these tem- 
porary changes of zero, a mercury thermo- 
meter mtended for the most accurate work 
at ordinary tcm])cratures (as in calorimetry) 
should preferably never be heated above 40° 
or tjo® C , and certainly never above tcki® C 
A.bovc 100° C the changes of zero become 
more irregular and more variable depending 
on the rate of cooling and on the sequence 
of previous observations, so th it even if the 
method of observing the zero after each 
reading is adopted the onlcr of precision 
attainable rapidly diminishes 

( 11 ) Fundamental Interval — The therrao- 
inet(.r to be tested is exposed to steam 
condensing at atmospheric pressure in an 
apparatus which is often c tiled a “ hypso- 
meter,” constructed with double walls to 
protect the inner tube containing the thermo 
meter from any cooling by radiation Iho 
standard atmospheric pressure at which the 
temperature of the steam is by definition 
equil to 100° C is equivalent to that pro- 
ducul by a column 01 mercury at 0° C and 
760 millirnttres high, the force of gravitation 
lieing equal to that at sta-le\el in Iititude 
4^° The atmospheiic pressure at the time 
of observation is reduced to these units by applying the usual 
corrections for temperature and gravitation If the pressure 
is near 760 mm , the temperature of the steam may be de- 
duced by assuming that it increases at the rate of 1° C for 
27 2 mm of pressure If the pressure is not near 760 mm the 
application of the correction is less certain, but is generally taken 
from Regnault s tables from which the following data are ex- 
tracted Thermometers cannot be satisfactorily tested at an 
elevated station where the he ght of the barometer H is less than 
700 mm , as the steam point is too uncertain 
A convenient type of hypsometer is shown in fig i The 
boiler B is separate from the steam-jacket A surrounding the 
thermometer A ^auge G is provided for indicating the steam 
pressure (difference from atmospheric) and a condenser C for 
returning the condensed steam to the boiler I he thermometer 
IS observed by the microscope M 




steam pomt If n be the interval in degrees of the scale between 
the two observations and if /j be the temperature of the steam, 
the fundamental interval of the thermometer may be taken as 
100 njti provided that t^ ls nearly itx>° C Siuci all the readings 
of a thermometer have to be corrected for the error of the funda- 
mental interval by dividing by the fundamental interval thus 
observed and multiplying by 100, it is a matter of some con- 
venience in practice to have the instrument graduated so that the 
difference between the readings in ice and at 100° C is very nearly 
100® of the stem The correction can then be applied as a small 
percentage independently of the other corrections The method of 
detei mining the fundamental interval above described apphes to 
all other kinds of thermometers except that it is not generally 
necessary to observe the zero after the stt xm pomt The tcmjiera- 
ture of the steam t, should be expressed in the scale of the ther- 
mometer tested If the scale differs appreciably from that of 
Rcgn lult 

(III) PrtS!>ure Correction — The corrections for variations of 
internal and external pressure on the bulb are of some importance 
in accurate thermometry, but can be apphed with considerable 
certainty at moderate temperatures The correction for external 
pressure is assumed to be proportional to the change of pressure, 
and to be independent of the teinjicrature It is generally deter- 
mined by enclosing the thermometer to lie tested m a vessel of 
water, and observing the change of reading on exhausting or 
readmitting the air The correction is generally between one and 
two thousandths of a degree per centimetre of mercury change of 
pressure bat must be determined fur each thermometer as it 
depends on the nature of the glass and on the form and thickness 
of the walls of the bulb The coefficient of the correction for 
internal pressure is greater than that for external pressure bv the 
difference lietween the compressibility of mercury ami that of glass, 
ami may be calculated from it by assuming this relation If 6j 
are the external and internal coefficients expressed in degrees of 
temperature per centimetre of mercury, we have the relation 

00015 degrees per cm of mercury (6) 

The coefficient of internal piessure can also be determined by 
taking readings m the honzontal and vertical positions when the 
thermometer is at some steady temperature such as that of icc or 
steam ihe reading of the thermometer is generally reduced to an 
external pressure of one stamlard atmosphere and to an internal 
pressure corresponding to the horizontal position It is also 
possible to include the internal pressure correction in the scale 
correction if the thermometer is always read in the vertical posi- 
tion In addition to the vanations of internal pressure due to the 
column of mercury m the stem, there are variations due to capil- 
larity Ihe internal pressure is greater when the mercury is rising 
than when it is falling, and the reading is depressed to an cxtint 
depending on the hneness of the bore and the thinness of the walls 
of the bulb the capillary pressure does not depend only on the 
bore of the tube but also apparently to an even greater extent on 
the state of the walls of the tube Ihe least trace of dirt on the 
glass or on the mercury is capable of producing capillary pressures 
much greater than would be calculated from the diameter of the 
tube Even in the best thermometers, when there are no in- 
equalities of bore sufficient to account for the observed vanations, 
it is seldom found that the mercury nms equally easily in all parts 
of the stem 1 hese vanations of capillary pressure are somewhat 
capricious and set a limit to the order of accuracy attainable with 
the mercury thermometer It appears that the difference of reading 
of a good thermometer between a rising and falling meniscus may 
amount to hve or ten thousandths of a degree The difference 
may bo reduced by continuous tapping but it is generally best 
to take readings always on a nsing column, especially as the vana- 
tions in the angle of contact and therefo-e in the capillary pressure 
appear to be much smaller for the nsing meniscus In ordinary 
work the zero reading and the steam reading would both generally 
correspond to a falling meniscus , the former necessanly, the latter 
on account of the phenomenon of the temporary depression of 
zero which causes the thermometer to read higher during the hrst 
moments of its exposure to steam than it does when the expansion 
of the bulb has reached its limit It is easy to secure a nsing 
meniscus at the steam pomt by momentanly coohng the ther 
mometer At the zero point the meniscus generally begins to nse 


r MILE I — Temperatun of Sham at pressures from 790 to 710 mm 


Pressure (correcte<l) 

790 

780 

770 

760 

750 

740 

730 

720 

710 

bteam temp = nx)” C -|- 

+i 083 

+ 726 

+ 3<>5 

0 

- 169 

- 742 

- I 120 

- i;o2 

I - I 888 


Approximate formula dt^ ~ 0367(11 - 760) - oooo2o(H - 760)* ( ^ ) 


If the barometer has a brass scale correct at o® C , and H be the 
reading in millimetres, the correction for temperature is made 
approximately by subtracting 000163 H mm 

If L IS the latitude and M the height of the station in metres 
above the sea-level, the correction for gravitation is approximately 
made by subtracting (o 0026 cos zL-j-o 0000002M) H mm 
The zero of the thermometer is observed immediately after the 


after five or ten minutes The question however, is not of much 
importance, as the error, if any is regular and the correction for 
capillanty is necessarily uncertain 

(IV) Stem-hxposure Correction — When the bulb of a mercury 
thei-mometer is immersed in a bath at a temperature t and a part 
of the column of mercury having a length 01 n degrees is exposed 
to a lower temperature the reading of the thermometer will be 
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lower by a X « X (/ - /^) degrees (nearly) than it would have been if 
the whole of the mercury and stem had been at the temperature i 
The factor a in this expression is the apparent coefficient of expan- 
sion of mercury in glass, and vanes from 000150 to 000165 for 
different kinds of glass In order to apply this correction, it is 
usual to observe by means of an auxihary “ stem-thermometer ** 
with its bulb placed near the middle of the emergent column n 
Occasionally stem-thermometers with long thin bulbs are employed 
to give more nearly the average temperature of the whole emergent 
column Owing to conduction along the stem of the thermometer, 
and to heated vapours near the bath the mean temperature deter- 
mined in this manner is generally too low To allow for this empin- 
C'llly an arbitriry reduction is often made in the value taken for 
11 or a but this cannot be regarded as satisfactory for work of 
precision The only practical method of reducing the correction 
IS to limit the number of degrees n exposed, or, in other words, 
to work with thermonu ters of “ limited range ” Each of these 
thermometers must then be corrected by comparison wnth a standard 
thermometer free from stem-exposure correction, such as a platinum- 
resistance thermometer To secure results of any value the correc- 
tion must be determined at each jinint under the actual conditions 
of observation under which the thermometer 13 to be used In 
w ork of precision it is necessary to use ten or twenty thermometers 
to cover a range of 300° as this is the only metho<l of securing 
<in open scale and reasonable accuracy as regards stem-exposure 
To quote the opinion of C E Guillaume one of the leading autho- 
rities on mercurial thermometry “ When this correction is large, 
it cannot generally be determined with sufficient approximation 
for measurements of precision The mercury thermometer should 
then be replaced by other instruments among which those based 
on the vanat on of the electrical resistance of metals hold the 
first rank 

(V) Scale Correction — ^The correction required to reduce the 
readings of a mercurial thermometer to the normal scale may 
appropriately be cslled the “ scale correction ” One of the chief 
advantagts of the mercurial thermometer for scientific purposes is 
tliat its scale awees very closely with the thermodynamical scale 
between o® and 2CK)® C The scale corrections of the standard 
French thermometers of verre dur have been very carefully deter- 
mined over the range o® to 80® C by P Chappuis using a constant- 
volume gas thermometer containing hydrogen (at an initial pres- 
sure of one metre of mercury at o® C ) as the repiesentative 01 tlie 
normal scale His observations between o® and 80® C are repre- 
sented by the quartic equation 

100) ( -61 859-f 047351 0001 1577 xio*^ (7) 

in which th and i,n represent temperature on the scales of the 
hjdrogen and mercury thermometers respectively The verre duf 
mercury thermometer reads o 1 1 2® C above the hydrogen thermo- 
meter at 40® C where the difference of the scales is a maximum 
The scale corrections of the Jena-glass thermometers, deduced by 
comparison with the French verre dur, appear to be practically of 
the same magnitude, but show differences of as much as o 010® C 
on either side of the mean It may be questioned whether it is 
possible to construct mercury thermometers with scales agreeing 
more closely than this, owing to mevitable variations in the quality 
and treatment of the glass According to Guillaume, the scale of 
a French cristal thermometer ti differs from that of the standard 
verve dur t,n betw^een o® and 50® C according to the cubic formula 

/*:-/«=/(ioo-/)(i4 126-00311/) XIO-* (8) 

According to some unpublished observations made by the wmter in 
1893-1894, the scale of an English flint-glass thermometer, tested 
by comparison wnth a platinum thermometer, does not differ from 
that of the constant-pressure air thermometer by more than one or 
two hundredths of a degree between o® and 100® C But for the 
companson of the scales to be of any value, it would be necessary 
to study a large number of such thermometers It is possible to 
obtain much more consLstent results if the thermometers are not 
heated above 50® C 

The comparisons of the verre dur thermometers with the normal 
scale at the International Bureau at Pans have not as yet extended 
beyond 100® C The most important observations on the mercury 
thermometer above these hmits appear to be those of Regnault 
The later observations of J M Crafts were confined to French 
thermometers of cristal dur {Comptes Rendus, 1882, 95, p 863) 
He found the following deviations from the hydrogen scale — 

U I'jO® 170® 200® 230® 250® 280® 300® 330® 

th - +25+35 + 27 - 02 - 26 - 63 - I 21 - 2 48 

The correction changes sign at about 230® C , ownng to the rapid 
increase in the expansion 01 mercury Between o® and 150® C it 
would appear that the coefficient of expansion of glass increases 
more rapicffy than that of mercur> 

Pofiqendofff* $ Correction — It should be observed that, since in the 
construction of a mercury thermometer the tube is divided cr 
calibrated so as to read in divisions of equal volume when the 
whole of the tube is at one temperature the degrees do not as a 
matter of fact correspond to equal increments of the apparent 
expansion of mercury The scale docs not therefore agree m 


practice with the theoretical formula ( i ) for the scale of the expan- 
sion of mercury, since the expansion is measured in a tube which 
Itself IS expanding A similar argument applies to the method of 
the weight thermometer, in which the overflow is measured by 
weight Even if the expansion of mercury and glass were both 
uniform, as measured on the thermodynamical scale the scale of 
the mercury thermometer, as ordinarily calibrated, would not agree 
wnth the thermodynamical scale The difference can be easily 
calculated if the actual expansion of mercury and glass is known 
The correction is known as Poggendorff’s, but is generally included 
in the scale correction, and is not applied separately It has the 
effect of making the thermometer read higher at temperatures 
between o® and 100® than it would if the divisions of the stem did 



Fig 2 — Differences between Scales of Mercury, and Gas Thermo- 
meters and Hydrogen Scale, according to Guillaume and 
Chappuis 

not expand as the temperature rose The amount of the corrtction 
for verre dur is given by Guillaume as 

PC -^/(ioo-/)(23 920+00240/) xio'® (9) 

Tlie value of this correction is between 060® and 080® at 50® C 
for different thermometers 

f 

Gas Thermometry 

8 The deviations of the gas thermometer from the absolute 
scale are so small that this instrument is now univer5all> 
regarded as the ultimate standard m thermometry. It had, iix 
fact, already been adopted for this purpose by Regnault and 
otllers, on a prion considerations, before the absolute scale 
Itself had been invented Although the indications of a gas 
thermometer are not absolutely mdependent of the changes of 
volume of the envelope or bulb in which the gas is contained, 
the effect of any uncertainty in this respect is minimized by the 
relatively large expansibility of the gas The capricious dianges 
of volume of the bulb, which are so great a difficulty in mer- 
curial thermometry, are twenty times less important in the case 
of the gas thermometer As additional reasons for the choice 

we have the great simplicity of the laws of gases, and the 
approximate equality of expansion and close agreement of the 
thermometric scales of all gases, provided that they are above 
their critical temperatures Subject to this condition, at 
moderate pressures and provided that they are not dissociated 
or decomposed, all gases satisfy approximately the laws of 
Boyle and Charles These two laws are combined m the charac- 
tenstic equation of the gaseous state, viz , pv^ RT, in which 
p is the pressure and v the volume of unit mass of the gas in 
question, and R is a constant which varies inversely as the 
molecular weight of the gas, and Is approximately equal to the 
difference of the specific heats 

9 Practical Conditions — In practice it is not convenient to 
deal with unit mass, but with an arbitrary mass M occupying 
a space V, so that the specific volume v«V/M It is also 
necessary to measure the pressure p in terms of mercury columns, 
and not in absolute units The numerical value of the constant 
R IS adjusted to suit these conditions, but is of no consequence 
m thermometry, as we are concerned with ratios and differences 
only The equation may be written m the form T«/>V/RM, 
but in order to satisfy the essential condition that T shall be a 
definite function of the temperature m the case of a gas which 
does not satisfy Boyle’s law exactly, it is necessary to limit 




fte 4^p|)}^ion I th© ,>yh^9l3L ,J^a -tp. 

pojt pece«arily,;i(d^ii)^^ 

^hrj^e special, ip^e^.pf PiT^ci^i^d jpjpor^a^ 
sp<^4vi^,^o, tl^-ee esseptj^ly piSPi^f i?npa^ ] , 
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V. is, ya«^ble rand ^, ^4 -M are consent, This m^thqd waa 
eTOB^Pyedi by Gay-X4ussi^i,,ai^d. is the ide4 thermo- 

mistier .wiifb reservoir pfi variate papa^qlty designed , by Lord, 
K^lyip: ed^.i^n./y^vi^dr P- i57S % to)-. It.corre-j 

sponds, jta jthe methpd ordinarily ^employed m - ^hp coiUji^pn 
li^jOid-in-i^a^^ thermoinet^pr,, bujt d? ppt sa,U^^ in practice;^ 
dyring tOi.tbe dipiculty :o{ majdpg a bulb 
measurable volume itbe, r>vh9}e,;Of lyhidb^ca^n bs 
Ijemperature to be measured- , j ; j '/ , 

^1.) Mqi^vtetric MethQ^ (constajatTyoluipe or density),^Jn 
t^is method P is variable, and V m'd M,are constant. Varia- 
tions of temperature arp obsiiervcd and measured by observi,ng 
the corre?ponding variatipna of pressure ^\^itb. a,roercury mano- 
meter, -peeping a constant mass^ M, of gaa enclosed in a volume, 
y, which is constant except for the : unavoidable but small 
e?^pan?ion of the material of which, the bulb is made. , 

, (iii,) ,,Gruyf/»^/nV; Method (ponstant-pressure).— In thi^ motJbod 
M is variable and p and V are constant. This method is gene- 
rally confounded with (i.) under the,. name of the constant- 
pressure method, but it r^lly .corresponds tp, the method of 
the weight thermometer, or; .|die “overflow’’ 'method, and is 
quite (fetipet from an expjerwntal standpoint, although it 
leads to the same thermometric scale. Jn applying this, method, 
the Weight M of the vapour itself m^y be measured, as in 
Regnault’s, mercury-vapour thermometer, or in Leville and 
Troost’s iodine- vapour thermpmeter.. . 'fhe best method of 
measuring the overflow is that 0^ weighing, mercury displaced 
by the gas. The mass of the overflow, may also be estimated 
by observing its volume in a graduated tpbe, but this method 
is much less accurate. j , 

In addition to the above, there pr^ mixed methods in which 
both p and Y, or M are vurif^ble, such those employed by 
Rudberg or Becquerel; but these are unsatisfactory' for pre- 
cision, as not leading to a sufficiently definite thprmometric. 
scale; There is also a variation of thp constant-volume method 
(ii.),, in which the pressure is measured by the volumetric 
compression of an equal mass of gas kept at a constant tempera- 
ture, instead of by a manometer. This method is experimentally 
similar to (iii.), and gives tfic same equations, but. a different 
thermometric scale from ejtlier (ii.). or (pi.).. It will be considered 
with method (iii.), as the apparatus required is the same, and 
it iS' useful for testing the theory of the instrument. We shall 
CpiisidGr in detail methods (ii.) and (iii.) only, as they are the 
inost inaportimt for accurate work. 

ilQ. Comiruciion of Apparq,tus,,r^^ m^norpetric or constapt- 
volumo method was selected by J^egnipilt as the standard, and 
has been most generally ad<^ted sinpe his timp. , His apparatus 
has not been modified except, jn points -pf Retail, A description 
of his instrument will be found ip most text-books on hpat. , 

A simple and convenient form: of the iiistniiiient for general use 
is joUy*8 (described in Poggendorff's Jubi^lband* P- 82, 1874), ai^ 
represented in fig. 3. The twQ vertical tubes ol the manometer 
are connected by an india-rubber tube properly strengthened by a 
cotton covering, and they can be made to slide vertically op and 
down a wooden pillar which supports them ; ' tliey are provided 
with clamps for fixing them in any position and a tangent screw 
tor fine adjustment. The connexion between the bulb and the 
manometer is made by means of a three-way tap. The scale of 
the instrument is engraved on the back of a st^ of plane mirrbr 
Ijcfore ailvoring, anid the divisions are carried sufficienUy fajn acro^ 
thCi^le for the ^efiectipus of the twq surfaces of th© .mpcury to 
be visible behind the scale, t^a^allax can thus be avoided and 
an actuate reading obtained Mthout ' thi necessity bf using a 
cathetomeftcr. In order to allow for the* eXpaesioh! of the glaa$ 
of the reservoir' a weight-thermometer bulb i&^ supplied with the 
fnstnimi^nt, made from another specimen of the ^me ldn4 of 
and the relative expansion of the mercury ana the gla^ 
can thus be determined by the’ dbi^iVer diimself.' The Vbhitne’bf 
the air-bulb and that of the capillary tube and the small -portion 
of the manometer tube above the' smaH beak of, glass, thf point of 
which seryes, as tfie fidnqs^l ni^hp ^re ficfcitmifa^d W mptrn- 


i .<^taht^0lume hydrpgen therinoiheterj 'selttfted' by the cdditiiHted 

, for the determination of the normal scale, are described iri;tiu3 
text-books fr.g. Watson’s ThW most important is the 

; coipbinatipn , of thf? manometer, and the , 
barometer into a sin^e instrument With ‘ M' 

a Single 'tehle, thus reducing- the nnmbbf f H 

of reading required; The level of the ;Ht 

mprpury ;iu tj^ branch of, the mano- , JM 

meter comuiwcaring ^ with^ the bulb of H 

the gas ' thermometer iS' hdiusted in the H 

i usual ttiaUner up to a fixed cdntact-pbint, - Hi ' 

So as. to reduce the contained gas to a: ■■ 

constant; .volume. Simultaneously the B| 

barometer branch, ^ of the manometer is l|| 

adjusted so that' the surface Of the HI 

mercinv makes Contact with another - |||| 

point fixed in the upper end' ofiithe 
barofnetef tube. The distance between 1 , |ft 

the two contact-points, giving the pres- Ik 

sure ,of the‘ gas in ‘the thmmbmeter, is f I jw 

dedUOed from' the reading Of a' vernier I i jW 

fixed* relatively, to the upper contact*?: . *HD 
point. This method of reading the:pre&-^ , 
sure is probably more accurate , tjban the H 

method of the ckthetom^tet Which m 

usually employed, but has thfe cHsadvan- ' 
tage of requiring hi double adjustment. * i Km 

ilf Pressure Carr eciioiu — ^Ifrtbepr^c- f|IL 

tlcal application of the m^praetric |H 

method there are certain corr^ctiphs ,, : IB 

pecul^ to the method, of which, . 'i fill 
accopht must be taken in wprk 
precision. The volume of the bulb 
is mot accurately constant,, but varies 
with change 9f pressure and tempera- Fig. 3. 

tpre. The thermal expansion pf the 
bulb is common to all, methods, and will be considered 
in detail )ater>i The pressure correction is small, and is 
determined in the same manner as for a mercur}' thermo- 
meter. The value so determined, however; does not aipply 
strictly except at the temperature to which it refers, j If the 
pressure-coefficient were constant at all temperatures an4 equal 
to e, the pressure correction, <fb 9.t any point / of the scale 
would be obtainable from the simply formula 

' . : . (lo)^ 

where i^ the initial pressure at the teih^erature T(x But fis 
tl^ Goeffirient probably yaries in an unknown manner,, the 
correction is somewhat uncertain, espeqally at 'high tempe^- 
tures. i^other very necessary but somewhat triii’blej^me' 
cpiTQCtionris the deduction of the m^pmeter readings to allbw 
for the' varying ^ temperatu res of thp rncrcu ry and sc^e., Sihjce' 

it fs generally impracticable tp immerse the ihanometer fe ‘k 
liquid bath to secure certainty and uniformity ot temperatdi^t^ 
the temperature must be estimated from ^ the, readings ” hi 
n^ercury thermometers suspended in mercu^ tubes or in 
air near the manometer. It is therefore necessary to wotli IS 
a room specially designed tp secure 'gf cat cgnst^cy ^of teriij)^a- 
tpre, and to screen the manometer with ,^e,utmpst/b^w tfoffi 
the source of heat in measurements of high fefai|>erdtufe, 
Regnault considered that the limit, of accuracy di cpriebtiofi 
was pric-tenth of a millimetre of mercury, but it is ' prohabl^r 
possible to measure to one-huridredtb as fr niban of seVi^l 
rea!dings under the best conditions, at pr4m^^ tempei^t^ 

iz, Stem-Exposure. — all gas thermometers it is hecesi^i^ 
in practice that^ the p^ of thecas in, contact with tfre me^dui^ 
or other liquid in the manontetej: sapuld not be/hekted^ . tiut 
kept at a nearly constant ten^pr^tyitjef Tbc space .above 
ifrercpry, together with the exposed portionj of the capillary 
tube, connecting the rn^ometer. with the thermomeWc 
may Ijie called the "dea^ space.” If the t^lurae ortne^ d^ 
sp^O ^ noaijiy as posrible constant by 

mercury ^ways up <0 a fixed mark, the qupiti|iy of an* ^ 
space varies neariy in direct propertied to ibe ptessfi^^ 
in ptppujri^on ^ ^cniperature o)[ the tborinomptric fe 
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at constant vcJwi(^ Tliis. necessitates the application of d, stem-* 
exposure correction^ the value of which is approximately given 
by the fonmila ,oo)/T.. , , (ii) 

where r is, the ratio of the volume of the dead space to the 
volume of the thermometnc b\ilb, and Tg is the mean tempera- 
ture of the dead space, which is supposed to be constant The 
magnitude pf the correction is prpportional to the ratio f, and 
increases very rapidly at high temperatures. If the dead spape 
IS X per cent of the bulb, the correction will amount to only 
one-tenth of a degree at 50® C , but reaches 5® at 445® C , and 
30® at 1000® C It IS for' this reason important in high-tem- 
perature l^ork to keep the dead space as small as possible and 
to know ib volume accuratdy With a mercury manometer, 
the volume is liable to a slight uncertainty on account of changes 
of shape m.the meniscus, as it is necessary to use k wide tube 
m order ta' secure accurate measurements of pressprP 
13 Compensation Method with Oil-Gauge — It is possible to 
avoid this difficulty, and to make the dead space very small, 
by employing oil or sulphuric acid or other 
non-volatile hquid to confine the gas m place 
of mercury Trans , A 1887, p 171) 

The employment of a liquid which wets the 
tube makes it possible to use a much smaller 
bore, and also greatly facilitates the readmg 
of small changes of pressure At the same 
time the mstrument may be arranged so 
that the dead space correction is automatic- 
ally eliminated with much greater accuracy 
than it can be calculated This is effected 
as shown diagrammatically m fig 4, by 
placmg side by side with the tube AB, 
connecting the bulb B to the manometer A, 
an exact duplicate CD, closed at the end D, 
and containmg liquid in the limb C, which is 
of the same size as the branch A of the 
manometer and m direct communication 
with it The tube CD, which is called the 
compensating tube, contains a constant mass 
of gas under exactly similar conditions of 
volume and temperature to the tube AB If 
therefore the level of the liquid is always 
adjusted to be tfie same in both tubes ^ 
and CD, the mass of gas contained in the 
dead space AB will also be constant, and is automatically 
elimmated from the equations, as they contain differences only 
I4« Grammetnc Method — In the writer’s opmion, the gravi- 
metnc or overflow method, although it nas seldom been 
adopted, and is not generally regarded as the most accurate, is 
much to bp preferred to the manometnc method, especiaUy for 
work at high temperatures It is free from the uncertain 
corrections above enumerated as bemg peculiar to the mano- 
metric method The apparatus is much simpler to manipulate 
and less costly to construct If the pressure is kept constant 
and equal to the external atmospheric pressure, there is no 
strain of the bulb, which is particularly important at high 
temperatures There is no deJui space correction so long as 
the temperature of the dead space is kept constant The 
troublesome operation of reading and adjusting the mercury 
columns of the manometer is replaced by the simpler and more 
accurate operation of weighmg the mercury displaced, which can 
be performed at leisure The uncertain correction for the tem- 
perature of the mercury in the manometer is entirely avoided 
tlie reasons which lea Rcgiiault to prefer the constant-volume 
thermometer are frequently cjuoted, and are generally acdefited 
as entir^y conclusive, bqt it is very easy to construct the 
constant-pressure or grav^^tric mstrument in such a manner 
as to escape the objections wbich he urges against it Briefly 
stated, his, objections are as foljows (i) Any error in the 
observation of ifie temperature of the gas in the overflow space 
produces a considerable error in the temperature deduced, when 
the volume of the overflow is largte This source of error is 


vtxy simply fitvoided by keeping the whd^ 'of the overflew itf 
meltmg ke, an expedient whicb alsb considerably simplifies the 
equations ' It happened that ‘Repiault^^ form 6f' thermometer 
could not be treated in* tthis mahtlcr, bebause he had to e^ferve 
the level of the meitury m drder to measure the presSuire and 
the volume It is mudi better, however, to use a separate 
gauge, containing oil or sulphuric acid, for observikg small 
changes of pressure The use of ice also eliminates the correc- 
tion for the variaUon of density of the mercury by which the 
overflow IS measured (2) Regnault's second Objection waa 
that an error in the measurement of the pressure, or m reading 
the barometer, was more senotis at high temperatures m the 
case of th^ constant-pressure thermometer than m the con- 
stant-volume method Owing to the incessant variations in 
the pressure of the atmosphere, and m the temperature of the 
mercury columns, he did not feel able to rely on the pressure 
readmgs (depending on observations of four mercury surfaces 
with the cathetometer) to less than a tenth of a millimetre of 
mercury, which experience showed to be about the limit of 
accuracy of his observations This would be equivalent to an 
error of o 036® with the constant-volume thermometer at any 
point of the scale, but with the Constant-pressure thermometer 
the error wpuld be larger at higher temperatures, since the 
pressure does not increase m proportion to the temperature^ 
This objection is really unsound, because the ideal condition 
to be aimed at is to keep the proportionate error dT/T constant 
That the proportionate error diminishes with rise of t«npera- 
ture, m the case of the constant-volume thermometer, is really 
of no advantage, because we can never hope to be able to 
measure high temperatures with greater proportionate accuracy 
than ordinary temperatures The great increase of pressure at 
high temperatures in the manometnc method is really a serious 
disadvantage, because it becomes necessary to worktwith much 
lower initial pressures, which implies inferior awroracy at 
ordinary temperatures and m the determination of the initial 
pressure and the fundamental mterval 

15 Compensated Differential Gas Thermometer — ^The 9hief 
advantage of the gravimetric method, which Regnault and 
others appear to have missed, is that it is possible to make 
the measurements altogether independent^'of the atmosphenc 
prifeure and of the observation of merct&y columns This is 
accomplished by using, as a standard of constant pressure, a 
bulb S, fig 5, containmg a constant mass of gas in melting ice, 
side by side with the bulb M, m which the volume of the over- 
flow is measured The pressure in the thermometnc bulb T is 
adjusted to equality with the standard by means of a delicate 
oil-gauge G of small bore, in which the difference of pressure is 
observed by means of a cathetometer microscope This kind 
of gauge permits the rapid observation of small changes of 
pressure, and is far more accurate and delicate than the mercury 
manometer The fundamental measurement of the volume of 
the overflow m terms of the weight of mercury displaced at 
o® C mvolves a single weighing made at lei^sure, and requires 
no temperature correction The accuracy obtainable at ordi- 
nary temperatures m this measurement is about ten times as 
great as that attainable under the best conditions with the 
mercury manometer. At higher temperatures the relative 
accuracy diminishes in proportion to the absolute temperature, 
or the error dt increases accordmg to the formula 

dtit ^ - (T/To) dw/w ( 1 2 ) 

where w is the weight of the overflow and dw the error. This 
dimmution of the sensitiveness of the method at high tempera- 
tures IS commonly urged as a senous objection to the method, 
but the obj*ection is really without weight in practice, as the 
possible accuracy of measurement is hmited by other con- 
ditions So for as the weighing alone is concerned, the method 
is sensitive to one-hundtedth of a degree at looo® C , which is 
far beyond the or4er of accura<?y attainable m the ap^hcation 
of the other corrections 

16 Method of Using ^ Instrument —A form of gas thermo- 
meter constructed bn the pnnciples abbve laid down, with the 
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euumatilfln of .tho sfenv^posyrci corrertwin. by tbe rootWKj, of 
i^utomatu: -oompeisisatioii alread)^« explained, is shown m fig. 5 
(Procn R. S. Vol. p, 24i ; Pr^oh's 

In setting up the instrument, after cleaning, ind drying and 
calibrating the bulbs and ^i^necting tubes, the masses of gas on 
the two sides are adjusted as nearly as possible to equality, m order 
that any changes Of temperature in the two sets of connecting 
tubes may oompensate leach other. i This is eflectod with all the 
bulbs in melting ice, by adjusting thet quantities of mercury in the 
bulbs M and S ana equalizing the pressures. The bulb T is then 
heated in steam to determine thet {fundamental interval A; weight 
ivi of mercury is removed frorUi the overflow bulb M in order to 
equalize the pressures agam< If W is the weight of the mercury 
at o® C which would be required to fill the bulb T at o® C , and if 
W4*dWi IS the weight of mercury at o® which would be required 
to fill a volume equal to that of the bulb in steam we have 
the following equation for determining the ooefficient of expansion 
c, or the furoamental zero Xq, t 

n/j^=/2/TQ=:(tt;^+dWj)/(W - « . (13) 

Similarly if oms the overflow when the bulb 1$ at any other tem- 
perature and the expansion of the bulb is dW we have a precisely 
similar equation for determining t in terras of Tq, but with t and 
w and dW substituted for ti and w*! and la practice, if the 

pressures are not adjusted to exact equality, or il the volumes -of 



Fig 5 — Compensated Differential Gas Thermometer 


the connecting tubes do not e .actly Compensate^ it is only neces- 
sary to include in w a small cbrrection dw, equivalent to the 
observed difference, which need never exceed one part in ten 
thousand 

It 19 possible to employ the same apparatus at constant volume 
a^ well as at constant pressure, but the' manipulation is not quite 
so simple, in co^nsefiuence of the change of jpressure Instead of 
removmg mercury from the overflow bulb M m connexion with 
the thermometnc bulb, mercury is introduced from a higher level 
into the standard bulb S so as to raise its piTessure to equality with 
that of T at constant volume The equations 6f this method Ure 
precisely the same as those already given, except that w now 
signifies the “ inflow ** weight introduced into the bulb S, instead 
of the overflow weight from M It is necessary, however, to take 
account of the pressure-coefficient of the bulb T, an 4 it is much 
more important to have the masses of gas <;«i the two sides of the 
apparatus equal than m. the other case < The thermometrio scale 
obtained m this method differs shghtly from the ecale of the mano- 
metric method, on account of the deviation of the gas cpmpipsed 
at o® C from Boyle’s law, but it is easy to take account of this 
with certainty 

Another use to which the same apparatus may be put is the 
accurate comparison of the scales of two different gases at constant 
volume by a differential method It is usual to effect this com^ 
parison ihdfrectly, by comparing the ga^ thermometers separately 
with a merctfry thermometer, or other secondary standard But 
by using a pair of bulps hke M and S simultaneously in the same 
bath, and measuring the small difference of pressure with an oil- 
gauge, aflfighcr drder of accuracy may be attained in the measure- 
ment of! the small differences thaw by thd method of indirect 
Comparison. For instance, In the Carves representing 'the differ- 
ence betwoofi the' nitrogen j and hydrogen scales (fig. !), as found 


by C^iappiiis by compiarison'of thb nitrogen ktid^hydrcgen thermd- 
mbters with the inercury thenttoiheterT it is probSw^that thb 
contrary flexure of the carve between 70® abd 100® C is dOd te a 
tUiiiute error of observation, ivhifch is quite ks Kkely to bd Caiised 
the incred^ihg aberrations of tho merciily thermometer at tlidsd 
temperatures the difficiilties of the manornetric method It 
may be taken’ as an axiom in all such ^ases tha^ it is better to 
measure the small difference itself directly than tO deduce it from 
the muCh thbre {kiborious observations of^the separate kfiagmtudCs 
concerned ' ' ’ 

(I 

If Expansion ConecHoHr^ln the use of the piefcfity ther^ 
iqomdter we are content to, overlook the modification', ^the 
scale due to the expansion of the envelope, wluch is known, as 
Poggendorff^s correction, or rather to mclude it in the settle 
correction In the case of the gas thermometer rt is necessary 
to determine the expansion correction separately, as our qbiict 
IS to amve at the cld^t approximation possible to the absolute 
scale* It IS a ccxnmofi mistake to ima^e that li the rate 
expansion of the bulb were uniform, the scale of the apparent ex^ 
pansion of the ^ would be the same as the scale of the reki 
expansion^— m other words, that the correction for the ex- 
pansion of the bulb would affect the value of the coefficient of 
expansion i/T^ only, and would be without effect on the value 
of the temperattfre t deduced A result of this Ignd would' be 
produced by a constant error in the initial pressure on the 
manornetric method, or by a constant error m the initial volume 
on the volumetric method, or by a constant error in the funda- 
mental interval on any method, but not by a constant error m 
the coefficient of expansion of the bulb, which would produce 
a modification of the scale exactly analogous to PoggendorfFs 
correction The correction to be applied to the value Of t ih 
any case to allow for any systematic error or variation in the 
data IS easily found by differentiating the formula for t with 
respect to the variable considered Another method, which is 
m some respects more instructive, is the following 

Let T be the function of the temperature which is taken as the 
basis of the scale considered, then we have the value of (given by 
the general formula (i) already quoted m § 3 Let rfx be the 
correction to be added to the OMerved value of T to allow for any 
systematic change or error in the measurement of any of the data 
on which the v^ue of T depends, and let dt be the corresponding 
correction produced in the \ alue of t, then substituting m lormula 
(r) we have, 

t+dt= ioo(T - To+cTT - iTo)/(Tj - T^ j-tTTj - dTo), 

from which, provided that the variations considered are smaU,< we 
obtain the following general expression for the correctioa to f, 

<«= (^n* - rfT,) - (eTTi “ , (14) 

It is frequently simpler to estimate the correction m this manner, 
rather than by differentiating the general formula 

In the special case of the gas thermometer the value of T is given 
by the fonnula 

T=pV/RM=pV/R(Mo - Ma). (1 S) 

where p is the observed pressure at any temperature V the 
volume of the thermometnc bulb, and M the mass of gas remaining 
in the bulb The quantity M cannot be directly observed, but is 
deduced by subtracting from the whole mass 01 gas pontu^ned 
m the apparatus the mass M* which is contained in the dea 4 space 
and ovoiflow bulb In apmying these fcsrmulae to deduce the 
effect of the expansion of the bulb we observe that ii dV is the 
expansion from o® C , and Vo the volume at o® C , we may write 

V=Vo+dV. Tep(Vo-fdV)/RM=:(/>Vo/RMy(l.f-dV/Vo), 
whence we obtaui approximately 

dT=TdV/Vo (r;^) 

If the coefficient of expansion of the bulb is constant and equal 
to the fundamental coefficient f (the mean coefficient between q® 
and! icx>® C.), we have simply , and if we substitute this 

value m the general expression (14) for dt, we obtain 

d/=:(T-Tj//=:/f(/-too) (17) 

Provided that the correction can be expressed as a rational integral 
function of /, it IS evident (that it must contain the factoj^ | and 
(< - 100) smoe by hypothesis the scale must be correct at the fix^ 
points o® and 100® C i i and the correction must vanish at tkeaa 
points It IS clear from the above that the scale of the gan 
mometer is not independent of the expansion of the bmb;'even 
m the simple case where the coefficient is constant The cottrejtuxi 
IS by no means unimportant In the case of an average g^StOI 
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plaUuiun ,ipr which / luay bp takeu as 0000025 i^arty, 

the correctioa amounts to - 0 0^25* at 5Q® C , to 3, al; 44^** C , 
^nd tp 22 5® icbo'* C . . ^ 

The vaipe erf the fundamental cocll|ipjkeut / can be defer^nined 
with iiiuwh grtatc-r accuracy than the cop^hcient ove^ any other 
range of tepipcrature. The most satisfaptjory method 13. to use the 
bulb itself as a mercury weight thermometer and detluce the cubical 
c;^pan,sion of the glass firom the absplute expansion of mercury 
as dettrimnul by Regnault Unfortunately the reductions of 
Regnaull's observations by different calculators differ considerably 
even lor the fundamental interval The values of the fundamental 
coefficient range from 0001^153 Regnault, and oooiSaio Broch 
to oqoi82i; 3 VVuUnrr The extreme difference represents an un 
certainty of about 4 per cerit (t iii 25) in the expansion of the 
glass Ihis uncertainty is about lOO times as great as the prob- 
able error of the weight thermometer observations But the 
expansion w even less certain beyond the hmits of the fundamental 
inte^vaL Another method of determining the expansion of the 
bulb is to observe^ the linear expansion of a tube ot rod of the same 
material and deduce the cubical expansion on the assumption that 
the hxpan^iail is isotropic It is probable that the unltrtainty 
involvi^i m this assumption is greater m ,tlie case of glass or porce- 
lain bujbs, on account of the diihculty of perfect annealing than 
in the case of nietillic bulbs 

Except for small ranges of temperature the assumption of a 
constant coefficient of expansion > is not sufficiently exact It is 
therefore ivmal to assume that the coefficient is a linear function 
of the temperature, so that the whole expansion^ J^om o® C may be 
expressed in the form dV = /(a-f-/j^)VQ in which case the funda- 
mental coefficient / = «-}- 1006 Making this Substitution m the 
formula already given we obtain the whole correction 

= 100) (18) 

It will be observed that the term involving b becomes of consider- 
able importance at lugli temperajtures Unfortunately it cannot 
be determined witli tJie same accuracy as f, because the conditions 
of observition at the fixed points irc much more perfect than at 
other temperatures Prot^ided that the range of the observations 
for the determination of the expansion is co-extenslve with the 
range Of the temperature measurements for which the correelion is 
required the uncertainty of the correction will not greatly exceed 
that of the expansion observed at any point of the ringc It is 
not unusual liowever, to deduce the values of b and / from observa- 
iaous eonhiicvl to the range 0° to 100° C , in which ease an error of 
1 per cent in the observed expansion at 50^ C would mean an 
error of 60 ptr cent at 445;®, or of 360 per cent at 1000® C (Cal 
londar Phil Maq Decemlxfr iSgg) Moi cover it by no means follows 
that the average value of ^ between o® and 100*^ C should be the 
same as at higher or lower temperatures The method of extra- 
polition would therefore prohibly lead to erroneous results in many 
cases even, if the vilue could be determined with absolute pre" 
cision over the fundamental interval It is probable tint this 
expansion correction which cannot be reduced or eliminated like 
many of the other corrections which have been mentioned is the 
chief source of uncertainty 111 the lealization of the absolute scale 
of temperature at the present tinle The uncertainty is of the 
order of one port lu five or ten thousand on tho fundamental 
intei^’^al but may reach o 5° at 51 C and 2® or 3® at looo® C 

18 TheYfnodVnofimcal Correction — Of greater theoretical interest 
but of ICS's practical importance on account of its smallness is the 
reduction of the scale of the gas thermometer to the thermo- 
dynamical scale Tlie deviations of a gas from the ideal equation 
pv-Kd may be tested by a variety of different methods, which 
should be employed in combination to determine the form of the 
characteristic equation The principal methods by which the prob- 
lem has been attacked are the following 

(1) By the comparison of gas thermometers filled with different 
gases or with the same gas at different pressures (employing lioth 
gravimetric and manometne methods) the differences m their 
indications are observed through as wide a range of temperature 
as possible Regnault employing this method found that the 
differences in the scales of the permanent gases were so small as 
to be beyond the limits of accuracy of hia observationsi Apqilymg 
greater refinements of measurement, Chappuis and others have 
succeeded m measuring small differences which have an important 
beanng on the type of the characteristic equation they show 
for instance that the equation of van der Waals, according to which 
pII manometne ^as thermometers should agree exactly in their 
indications requires modihcation to enable it to represent the 
befiaviour of gases t vtn at motlcrate pressures 

(2) By measunng the pressure and expansion coefficients of 

different gases between o® and 100® C the values of the funda- 
mental ItCTO (the reciprocal of the coefficient of expansion or pres- 
sure) for each gas under different conditions may be observed and 
compared The evidence goes to show that the values of the 
fUn^mmental zero for all gases tend to the same limit, namely the 
absolute zero, when the pressures are indefinitely reduced The 
type of characteristic equation adopted must be capable of i?cpre- 
tenting the variations of these coefficients ! 


(3) By gbsefvpg the vawat^o^s of fhe proifuct pv with pre^ure 

at constant temberature the deviations of dirferent gases irqm 
Boyle’^ law ai*e deteribined Experiment ' shows thilt thi tiate df 
change of the product pv with increase of pressure^ namely d^pv^jdp, 
IS very nearly Qonstanf fqv mcsdwato pressures sneb Ofe ^ose enV 
ployed in gas thermometry This implies that the characteristic 
equation must be of the type i t 

v=mip+f(») ‘ ' ( 19 ) 

in which F(^ and f{$) aro functions of the t temperature only to 
a 'first approximation at moderate pressurest The function F(^), 
representing the hmiting value of pv at zero pressure appears to 
be simply proportional to the, absolute* temperatiiic for all gased 
The function f\e), rtjproscnting tho defect of volume from the ideal 
volume lb the slope of the tangent at pao to the Isothermal of 6 
on the pv p diagram, and is sometimes called the “ angular coeffi- 
cient " It appears to be of the form b ^ c, in which 6 is a small 
constant quantity, the “ co^volume,^' of the same order of magni 
tude as the volume of the liquid, aild c depends on tho cohesion 
or co-aggregation of the molecules aJnd diminishes for aU gises 
continuously and mdelimtelv with rine of teinperatUrfe This 
method of investigation has oeen very widely adopted especially 
at high pressures but is open to the objection that the quantity 
18 a very small fraction of the ideal volume in the case of the 
oormanent gases at moderatte pressures, and its limiting value at 
/)=o IS therefore difficult to determine accurately 

(4) By observing th6 cooling effect dSfdp or tho ratio of the 
fall of temperature to the fall of pressure undur conditions of con- 
stant total heat when a gas flows ste idily through a porous plug, 
it 1^ 'poszibjlii to determine the variation of the total heat wdh 
pressure fniim the relation 

^ OdvjdB (20) 

(See Thermodynamics, $ 10, equation 15 ) This method has the 
advantage of directly tneasunng the deviations from the ideal state 
since edvfdBxiV for an ideal gas and the cooling effect vanishes 
But the method is difficult to carry out and has seldom been 
ipplied Taken in conjunction with method (3), the obsen»ation 
of the cooling effect at different temperatures affords most valuable 
evidence with regard to tlie variation of the defect of volume 
( - b froib tfie ideal state The formula assumed to represent the 
variations erf p with temperature must be such as to satisfy both 
the observations on the compressibility and those on the cooling 
( ifect It IS possible, for instance, to choose the constants in van 
dcr Waals’s formula to satisfy either (3) or (4) separately within 
the limits of experimental error, but they cannot be chosen so is 
to satisfy both Ihe simplest assumption to make with regard to 
c is that it vanes inversely as some power n of the absolute tern 
perature, or that c = CD(^o/0yh where Cq is the value of c at the tempt r,i 
ture^Q In this ease the expression OdvjdB -v takes the simple 
form (« ! i)c-?> The values oi n c and b could be calculated 
from observations of the cooling effect SdOjdp alone over a sufficient 
range of temperature, but owing to the margin of expenmental 
error and the paucity of observations available, it is better to make 
use of the observations on the compressibility m addition to those 
on the copling effect It is preferable to calculite the valius of 
r and b directly from equation (20) m place of attempting to integrate 
the equation according to Kelvin’s raefhod {Lnev Bnt ed 13^ 
vol xi p 573), because it is then easy to take account of the 
vanalion of the specific heat S, which is sometimes important 

Calculation of the Correction — Having found the 111c st probable 
values of the quantities c, b and n from the expcninenial dati 
the calculation of the correction may be very simply effected as 
follows The temperature by gas thermoipeter is defined by the 
relation T=zpvfJR., where the constant R is deterinimd from the 
observataoas at o® and 100® C The characteristic equation in 
terms of absolute temperature 0 may be put in the fo»*m B^pvfR 1 ^ 
where g is a small quantity of the same dimensions as temperature, 
given by the relation 

g=(c-i)pfR , (31) 

TThe constant R^ls determined, as before by reference to the funda- 
mental interval which gives the relation RVR*! 4 (^i -«7o)/^oo» 
where are the values of q at too® and o® C respectively 

The correction to be added to the fundamental “zero Ta of the ^as 
thermometer m order to deduce the value of the absolute zero 
(the absolute temperatnre corresponding to o® C ) is given by the 
equation, 

^o-To=?p-(?i-9o)«o/i«> (22) 

Tlie correction dt to be added to the centigrade temperature t by 
gas thermometer reckoned from o® C m order to deduce the corre- 
sponding value of the absolute temperature also reckoned from 
o® C IS given by the relation, deduced from formula (14), 

(23) 

where q is tlie value at f® C of the deviation (c^hypfK The 
formulae may be further simplified if the index n is a simple integer 
>*u€ih as I or 2 The values of the coirections for any given gas at 
different initial pressures ore directly proportional to the pressure, 
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Values of the CorrecHons —If we take- fbr the hydro^n the 
▼allies c=i 5 alb o® C , 6=28 o cc with the index 5. which 
s^ti^fy th0 observations of Joule and T)lioitifion pn the pooling 
effec^, and those of Kegnault Aioagat and Chappuis on the com 
pressijbility, the values of the absolute zero calculated from 
( happilis’s values of the pressure fend expatasion coefficients ait> 
too ems initial jwessuto^ are ibtiiid to be 273 10° and 273 
respectively, the reciprocals of 1 the coefficients themselves being 
273 03 and 273 22 The corrections are small and , of opposite 
signs For nitrogen, taking ^0= 1 58, 6 = i’i4 hki 5, we find 
similarly 273 lO® knd 275 13® for the absolute zero, the- correction 
m this case amounting to nearly i ® The agreement is very 
good oonsideiing the difficulty of determining the small deviations 
c and b, and the possible errors of the expansion and pressure 
coefficients It appears certain that the value of the Absolute zero 
IS wdthin a few hundredths of h degree of 273 to® Other observa- 
tions confirm this result within the hmrts of experimental error 
fhe value of the index n has generally been taken as equal to 2 
for diUttomic gases but this does not satisfy either the observations 
on the cooling effect or those on the compressibility so well as 
n=i % although it makes comparatively httle difference to the 
value of the absolute aero The value deduced from Travers's 
observation of the pfe& 3 nre-cx)efficient of hehum is 273 13% taking 
which IS the probable value of the index for a monatomic 
gas ^ The application of the method to the condensible gas carbonic 
acid IS interesting as a test of the method (although the gas itself 
is not suited for thermometry), because its deviations &om the 
ideal state are so large and have been so carefully studied The 
obfScrvationa of Joule and Thomson on the cooling effect give 
Cq— 7 , 76 cc, 6 = 058 cc, « = 2 provided that allowance is made 
for the vanatiOii of the specific heat vath temperature as determined 
by Regnaiilt and Wiedemann Chappuis's values of the pressure 
and expansion coefficients agree in giving 273 05° for the absolute 
zero,, thi- values* of the corrections - T^ being 46® and 58® 
re'^ectivtly 

The values of the scale correction dt deduced from these formulae 
agree with those experimentally determined by Chappuls in the 
case of carbonic acid witlun the limits pf agreement of the observa- 
tions themselves Ihe calculated valut s for nitrogep and hydrogen 
give rather smaller differences than those found experlmentaUv, 
but th- difffrtnces themselves are of the same ortlcr as the experi- 
mental errors The deviations of hydfogen and helium from the 
absolute scilt between o® and 100® C arc of the order of 001® 
only, and beyond; the hmits of accuracy of experiment Even at 
- 250® C» (near the boiling point of hydrogen) the corrections of 
the constant volume hydrogen and lulniTn thermometers are only 
a tenth of a degree, but, as they are of opposite sighs the difference 
amounts to one '-fifth of a degree at this point which agrees ap- 
proximately with that obseived by 1 ravers For a fuller discussion 
of the subject together with tables of corrections the reader may 
refer to papers by Callendar, Phil Mag v p 48 ("903), and 
D BerthUot Trav et M£m Bur I fit Pans xm (ron^) Berth^lot 
assumes a similar t^pe of equation to that given above, but takes 
n - 2 in all cases following the so called law of corresponding states 
This assumption is of doubtful validity, and might give rise to 
relatively large errors m the case of monatomic gases 

19 LimitaiioiLs — In the application of the gas thermometer 
to the measurement of high temperatures certain difficulties 
are encountered which materully limit the range of measure- 
ment and the degree of accuracy attainable Ihese may be 
roughly classified under the heads — (i) changes in the volume 
of the bulb , (2) leakage, occlusion and porosity , (3) chemical 
change and dissociation The difficulties arise partly from 
defect? in the materials available for the bulb, and partly from 
the small mass of gas enclosed The troubles due to irregular 
elites of volume of glass bulbs, which affect the mercury 
thermometer at ordin^iy temperatures, become so exaggerated 
at higher points pf the scale as to be a serious source of trouble 
in gas thqrmometry in spite of the twentyfold larger expansion 
For instance, the volmpp of a glass bulb will be diminished b> 
from onc-quartcr to one-half of i per cent the first time it is 
heated to the temperature of boiling sulphur (445® C ) This 
would not niatter so much if the yolume then remained constant 
Unfortupatclyj the volume continues to change, especially in 
the case of hard glass, each time it is heated, by amounts which 
cannpt be predicted, and which ^re too large to neglect* The 
most accurate method of taking account of these variations m 
a, senes of observations, without recalibrating and refijlmg and 
cleaning the bulb„,i?i tjo assume the known constant value pf 
the coefficient, pf expansion pf the gas^ and to calculate the 
vqlwme((Ofc the bulb, at, any t time by taking, opservations in 
and) steanv (JPhUi irrfW» A vp|, iSaj p ^4) Similar 
clianges take place with porcelain at higher temperahn es 


MetalhP bulbs are fat morrf pctfect than glass bulbs m this 
respect. It 13 probable that sllittt bulbs would be the most 
perfect The writer suggested the use of this material (itt the 
J&urn Iron and Steel InH for 1892), but failed to construct 
bulbs of sufficient size W A Shenstone, however, subse- 
quently succeeded, and there seems to be a good prospect that 
this difficulty will soon be minimized The difficulties of leakage 
and porosity occur chiefly with porcelain bulbs, especially if 
they are not pertectly glazed inside A similar difficulty occurs 
with metallic bulbs of platinum or platinum-iridium, m the 
case of hydrogen, which passes freely through the metal by 
occlusion at high temperatures Ihe difficulty can be avoided 
by substituting either nitrogen or preferably argon or helium 
as the thermometric material at high temperatures IVith 
many kmds of glass and porcelain the chemical action of 
hydrogen begins to be appreciable at temperatures as low as 
200° or 300° C In any case, if metallic bulbs are used, it 
absolutely necessary to protect them from furnace gases which 
may contain hydrogen This can be effected either b\ enclo^^mg 
the bulb in a tube of porcelain, ot by using some method of 
electric heating which cannot give nse to the presence of hydro- 
gen At very high temperatures it is probable that the dis- 
sociation of diatomic gases like nitrogen might begin to be 
appreciable before the limit of resistance of the bulb itself was 
reached It would probably be better, for this reason td use 
the monatomic and extremely inert gases argon or helium ' 

20 Other Methods — Many attempts have been made to over^ 
come the difficulties of gas pyrometry b> adopting other methods 
of measurement Among the most interesting may be men- 
tioned (1 ) The variation in the wave-length of sound The 
objection to this method is the difficulty of accurately observing 
the wave-length, and of torrectmg for the expansion of the 
material of the tubes in which it is measured There is the 
further objection that the velocity varies as the square root of 
the absolute temperature (11) A similar method, but more 
promising, is the variation of the refractivity of a gas, which 
(an be measured with great accuracy b> an interference method. 
Here again there is difficulty in determining the exact length 
of the heated column of gas, and m maintaining the tempera- 
ture uniform throughout a long column at high temperatures 
These difficulties have been ingeniously met b> D Berthelot 
(Cofiiptes Rendus 1895, 120, p 831) But the method is not 
easy to apply, and the degree of accuracy attainable is prob- 
ably mferior to the bulb methods (111 ) Methods depcindmg 
on the effusion and transpiration of gases through fine orifices 
and tubes have been put m practice by Banis and by the wnter 
The method of transpiration, when the resistance of the tube 
through which the current of gas is passed is measured on the 
Wheatstone bridge principle {Nature, 23rd March 1899), is 
extremely delicate, and the apparatus may be made very small 
and sensitive, but the method cannot be used for extrapolation 
at high temperatures until the law of increase of resistance 
has been determined with certainty This may be successfully 
accomplished m the near future, but the law is apparently 
not so simple as is usually supposed 

On account of these and similar difficulties, the limit of gas 
the’-mometry at the present time must be placed at 1500® C, 
or even lower, and the accuracy with which temperatures near 
1000° C are Imown does not probably exceed 2® C Although 
measurements can be effected with greater consistency than 
this by means of electrical pyrometers, the absolute values 
corresponding to those temperatures must remain uncertain to 
this extent, inasmuch as they depend on observations made 
with the gas thermometer 

EtKCTRICAL TttERMOMElRY 

21 The convenj^ence of jube mercurial thermometer lies fn' fhe 
fact that it, is oonpplete 11^ and can be read without siib- 
sidiary appliaijces b^yon<J ,a magnif} ing glass Its Wqa'^es^ 
lies in the very limited range of each single mstnlthenb/ and 
in the troublesome' and often uncertain correfctions which 'intist 
b( ipplied to it^ Tradings in all work of precisfort' ‘ Eldetrteal 



Ho THERMOMETRY [ei,e;<pjrical, 


thermometers have the disadvantage of requiring auxiliary 
apparatus, such ^ galvanometers a^ resistances, the use of 
wlych involve^, some electrical training. But they far surpass 
the mercurial thermometer m point of range, delicacy and 
adaptability, and can be applied to many investigations m which 
ordinary thermometers are quite useless 

There are two kinds of electrical thermometers, which depend 
on different effects of heat on the electrical properties of metals 
(r) The Tfumocouple, or The mopde, which depends on ihe, 
production of a thermoelectric force when the junctions of 
diff^ent metals m an electric circuit are at different tempera- 
tures , and (a) the Electrical Resistance Thermometer , the action 
of uhlch depends on the fact that the resistance of a pure 
metal to the passage of an electric current increases very con- 
siderably when the temperature is raised The theory of the 
thermocouple is discussed m the article PHERMOELECTRiciTy, as 
It possesses many points of interest, and has been studied by 
many skilful experimentalists The electrical resistance ther- 
mometer IS of more recent origin , but although the theory has 
been less fully developed, the practice of tlie method bids fair 
to surpass all others m the variety and accuracy of its applica- 
tions In order to secure the widest possible range and the 
greatest constancy, in either variety of electrical thermometer, 
advantage is taken of the great stability and infusibihty charac- 
tenstic of the metals of the platinum group Other metals arc 
occasionally used m work at low tempera turus with thermo- 
couples for the sake of obtainmg a larger electromotive force, 
but the substitution is attended with loss of constancy and 
uncertainty of reduction, unless the range is greatly restricted 

22 Applications of the Thermocouple —The principal uses of 
the thermocouple in thermometry are for measuring high 
temperatures, and for measuring small differences of tempera- 
ture, more particularly when the temperature is required to be 
measured at a point, or in a very small space The electro- 
motive force of the couple depends only on the temperature at 
the plane of junction of the two metals, which can be very 
exactly located A typical mstance of a measurement to which 
the thermocouple is peculiarly suited, is the determmation of 
the cyclical variations of temperature at accurately measured 
(Jeptlw from one-tenth to one-hundredth of an mch in the metal 
of the cylinder of a heat engine, the mterior surface of which is 
exposed to cyclical variations of temperature in the working of 
the engine ^ Ihe exact depth of the plane of junction can be 
measured without difficulty to the thousandth of an mch The 
insertion of the wire makes the least possible disturbance of 
the contmuity of the metal 1 here is no lag, as the thermometer 
itself IS part of the metal The instantaneous value of the 
temperature at any particular point of the stroke can be 
measured separately by setting a periodic contact to close the 
circuit of the galvanometer at the desired point A further 
advantage is gamed by measuring only the difference of tem- 
perature between two junctions of a thermocouple at different 
depths, instead of the whole interval from some fixed point. 
None of these advantages could be secured by the use of any 
ordinary thermometer , some depend on the fact that the 
method is electneal, but some are peculiar to the thermocouple, 
and could not be otherwise attamed 

On the other hand, the thermocouple is not well suited for 
thermometry of preusion on ac ount of the smallness of the 
electromotive force, which is of the order of ten microvolts only 
per degree for the most constant couples By the use of very 
dehoate galvanometers it is possible to read to the hundredth 
or even m special cases to the thousandth of a degree on this 
small difference, but unfortunately it is not possible to eliminate 
accidental thermal effects m other parts of the circuit due to 
small differences of temperature and matenaL These acci- 
dental effects seldom amount to less than one or two microvolts 
even m the best work, and limit the accuracy attainable in 
temperature measurement to about the tenth of a degree with 
a ^gle platmum thermocouple This limit can be surpassed 

* ’HeM, 'Trans Amer Inst Elect Enf* 1891, vol vm p 226, 
Qdleadftx and Nicolson, Proc Inst C E vol cxxxi p I 


by usmg couples of greater thermoelectric power and less 
permanence, or by using a pile or senes of couples, but in 
either case it is doubtful whether the advantage gained in power 
IS not balanced hf loss of simplicity and constancy A method 
of avoiding these effects, which the writer l^as found to be of 
great use in delicate thermoelectric researches, is to make the 
whole circuit, including all the terminals and even the slide- 
wire itself, of pure copper Platinoid) german silver, constantan 
and other alloys most commonly used for resistances and slide- 
wires, are particularly to be avoided, on account of their great 
thermoelectric power when connected to copper Manganm 
and platinum-silver are the lea^st objectionable, but the improve- 
ment effected by substituting copper is very marked It is 
clear that this objection to the use of the couple does not apply 
so strongly to high temperatures, because the electromotive 
force of the couple itself is greater, and the accuracy attainable 
IS limited by other considerations 
23 The Resistance Thermometer — In practice the resistance 
thermometer is almost invariably made of platinum, since there 
is very seldom any advantage to be gained by the substitution 
of baser metals The instrument is for this reason often re- 
ferred to simply as the platinum thermometer ” It 13 im- 
portant that the platinum should be pure, both for the sake of 
uniformity and also beeause the change of electrical resistance 
with temperature is greatly diminished by impurities Ihe 
observation of the fundamental coefficient, which is 00390 (or 
rather larger than the coefficient of expansion of a gas) for the 
purest metal hitherto obtained, is one of the most delicate tests 
of the purity of the metal In addition to the constancy and 
infusibihty of the metal, a special advantage which is secured 
by the use of platmum is the close agreement of the thermo- 
dynamical scale with the platinum scale of temperature, as 
defined by the formula 

pt - ioo(R - Ro)/(Ri - Ro)» (24 ) 

in which the symbol pt stands for the temperature on the 
platmum scale centigrade, and R, and Ro are the observed 
resistances of the thermometer at the temperatures pt, 
and o® C respectively A platmum thermometer is generally 
arranged to read directly m degrees of temperature on ^ the 
pla|inum scale, just as a mercury thermometer ^ graduated in 
de^ees of the mercury scale The reduction to itte scale of the 
gas thermometer is most conveniently effected by the difference 
formula 

t^pt=idt{t- roo)/io,ooo, (25) 

in which i is a constant, called the difference-coefficient, the 
value of which for pure platinum is about i 50, but vanes 
slightly for different specimens This formula was first given 
by the writer as the re'?ult of a senes of comparisons of different 
platmum wires with each other and with other metals, and 
also with an air thermometer over the range o® to 625° C The 
platmum wire in these comparisons was enclosed inside the 
bulb of the air thermometer itself, and disposed m such a 
manner as to be at the mean temperature of the bulb m case 
the temperature were not quite uniform throughout {Phtl 
Trans A 1887, p 161) The formula was subsequently 
verified by C T HcycO( k and F H Neville (Journ Chem Soc 
February 1893), by the observation of a number of higher 
points up to the freezing-point of copper at 1082® C , which 
they showed to agree with the most probable mean of all the 
best determinations by various methods of gas thermometry 
At still higher temperatures, beyond the present range of the 
gas thermometer, the wnter has succeeded m obtaining pre- 
sumptive evidence of the validity of the same formula 
comparison with the scales of the expansion and the specific 
heat of platmum, which appear to follow similar laws {Phil 
Mag December 1899) If we assume that the coeffinent of 
expansion of platinum, the coefficient of increase of resistance, 
and the specific heat are all three linear functions of the tem- 
perature, we obtain results which ate m agreement within the 
limits of error of observation up to the fusing-point of platinum 
itself. The same formula has been independently venfied^by 
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the comparison of platinum thermometers with the constant'^ 
volume nitrogen thermometer by Barker and Chappuis {Phil 
Trans. A. 1900), workmg at the International Bur^u at 
Sevres, over the range 0° to 650® C It has also been shown 
to satisfy very closely the observations on the variation of 
clectncal resistance of other metals over wide ranges of tem- 
erature Although the theoretical explahation of the formula 
as not yet been given, ow'ing to our ignorance of the true nature 
of clectncal conduction and of the molecular constitution of 
metals, it may be regarded from an empirical point of view as 
being one of the most accurately established of all thermometnc 
formulae It will be observed that it also represents the 
simplest possible type of divergence from the thermodynamical 
scale* 

24 Methods and Apparatus . methods of electrical 
thermometry may be roughly classified under two heads as 
(i) deflection methods, in wkch the temperature is deduced 
from the observed deflection of a galvanometer , and (2) bailee 
methods, in which the resistance or the electromotive force is 
balanced against a known adjustable resistance or potential 
difference The former methods arc most suitable for rough 
work and rapid reading, the latter for accurate measurements 
In the practice of the deflection method it is customary to use a 
movable-coil galvanometer, the sensitiveness of which can be 
varied by vary mg the resistance m circuit, or by var} mg the 
stiffness of the suspension The accuracy attainable is of the 
order of one-half of i per cent on the deflection, and is limited 
by variations of resistance of the galvanometer, and by the 
imperfect elasticity of the suspension In any case the scale 
of the galvanometer should be calibrated or tested for uniformity 
In this kind of work the thermocouple has the advantage over 
the resistance thermometer m that the latter requires an 
auxiliary battery to supply the current , but m many cases 
thus IS no disadvantage, because it permits a greater latitude of 
adjustment, and makes it possible to obtam greater power 
th^ with the thermocouple 

In cases where it is desired to obtain greater accuracy with- 
out abandoning the quickness of reading which is the prmcipal 
advantage of the deflection method, it is possible to combme 
the two methods by balancing part of the potential difference 
by means of a potentiometer and using the galvanometer for 
the small changes only In cases where the greatest accuracy 
is required, a very sensitive galvanometer should be used, and 
the whole of the potential aifference should be balanced as 
nearly as possible, leaving very little to depend on the deflection 
of the galvanometer Ihe degree of sensitiveness and accuracy 
obtamable depends primarily on the delicacy of the galvano- 
meter, on the power available, and on the steadiness of the 
conditions of experiment For thermometry of precision the 
resistance thermometer possesses three very great advantages 
over the thermocouple (i) Ihe power available, owing to the 
use of a battery, is much greater , (2) it is possible completely 
to eliminate the errors due to accidental thermal effects by 
reversing the battery , (3) the Wheatstone bndge method can 
be employed in pUce of the potentiometer, so that the con- 
stancy of the battery is immaterial, and it is not necessary to 
use a standaid cell The conditions to be satisfied in the attain- 
ment of the greatest possible accuracy m the measurement of 
temperature by this method differ somewhat from those which 
obtain m ordinary measurements of resistance, so that a special 
type of apparatus has been evolved for the purpose, a brief 
description of which will be given 

21; Compensated Bridge Apparatus — It is necessary that the 
thermometer should be connected to the measuring apparatus by 
wires or “ leads " of considerable length generally at least two or 
three metres, m order to avoid exposing the gahanometer and 
resistance box or other delicate parts of the apparatus, to changes 
of temperature It is also essential that the leads should not be 
too thick or heavy for convenience in hanclhng, and to prevent 
conduction of heat along the stem of the thermometer The 
resistance of that part of the leads which is exposed to variations 
of temperature necessarily phanges and would give nsc to serious 
errors if it were not determined or compensated The method now 
generally adopted in accurate Work is to coinpehsate the variations 
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of resistance of the leads by an exactly similar pair of dummy 
leads called the “ compensator ” aild connected as shpwn diagram- 
matically in fig 6 The battery, coasting of a smgle cell, with 
a rheostat and reversmg key m circuit, us connected to the tprnunals 
A 3 of the two equal resistance coils AG, G 3 , which form the ratio 
arms of the balance These coils must be carefully teste^ for 
cquaUty Qf temperature-coefficient, and placed m close proximity 
to each other so as to be always at the same temperature If they 
are interwound on the same reel, they must oe most carefully 
insulated from each other In parallel circuit with the ratio coifs 
are connected the compensator CC' and the balaacmg resistances 
C'E, on one side of the bndge-wire EF, and .the compensating 
resistances FP and the pyrometer and leads PltP' on the othei 
side The galvanometer is connected to the point G between 
the ratio coils, and to the sliding contact D on the bridge-wire 
Since the ratio cods are always equal, euual changes of resistance 
on either side of D are elimmated, and do not atftcl the balance 
Thus the changes of the pyrometer leads PP are balanced by the 
equal changes of the compensator leads CC' on the other side As 
a further rehnoment, whudi is of some importance m dchcate work, 
the ends of the compensator leads are connected by a short piece 
of the same wire as the pyrometer coiL For instance, in observing 
the variations of temperature of the steam in the cylmder of a 
steam engine at different points of the stroke with a very delicate 
thermometer made of wire one-thousandth of an inch m diameter 
(Proc Inst C Jl , vol cxxxi fig i6, p 23 1, the ends of the hno 
wire attached to the thick leads could not follow the rapid vara- 
tions of temperature, and it was found necessary to adopt this 
device to eliminate the end-effect It is also useful m other cases 
to eliminate the effect of conduction along the leads in cooling the 
ends of the fine wire coil The balancing resistances C E are made 
of some alloy such as manganin or platmum silver the resistance 
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Fig 6 — Diagram of Compensated Bndge Method 

of which vanes very httle with change of temperature Platinum- 
silver IS probably the best material, as it can be perfectly annealed 
at a red heat without risk of burning and is then extremely constant 
Unless the box can be kept at an absolutely constant and uniform 
temperature, which s not impossible but often inconvcment it is 
necessary to allow for the change of resistance of the balancing 
coils C'E due to change in the temperature of the box The tem- 
perature of the coils cannot be accurately determined with a mercury 
thermometer unless they are immersed in oil, but even in that 
case it IS necessary to Icnow the temperature-coefficient of each 
individual coil A more convenient and accurate method, which 
eliminates the correction automatically, is to compensate each 
individual coil of the balanang coils C'E by a corresponding com- 
pensating coil at FP on the other side of the bridge-wire The 
compensating coils are made of platmum also annealed at a red 
heat, and each is placed in the box in close proximity to the coil 
it IS intended to compensate Each balancing coil and its com- 
pensator are tested together at various tempieratures between 
10® and 30® C , and are adjusted until their difference remains 
constant for an> small variation of temperature m the neighbour- 
hood of 20® C This method of com^iensation was apphed bv the 
writer m 18S7 but has not been generally adopted on account of 
the labour involved m adjusting the coils 'Ine absolute values 
of the resistances are immatenal, but it is necessary to know the 
relative values with the greatest possible accuracy For thus 
reason it is preferable to arrange the resistances m the binary 
scale, each resistance bemg equal to twice the next smaller resist- 
ance or to the sum of all the smaller resistances the two smallest 
resistances being made equal This arrangement permits the 
greatest accuracy of companson m the simplest manner with the 
fewest observabons The bndge-wire EF provides a Continuous 
scale for reading small changes of resistance Anv change of 
resistance of the p’lTomoter coil necessitates the movement of the 
balance TXimt D through an equivalent resistance along the bndg^- 
wire The equivalent resistance of the bridge-vrire per nait leni^h 
of the attached scale is preferably adjusted, by means of a Shunt 
shown in parallel with it in fig 5 to be an exact anbnlultiple Of 
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the smallest re^istat^ce coil It is usual aho to adjust the resistahces 
of the thermometers so that th^ir fundamental intervals are con- 
venient multiples! of this miit, ’ generally either 100, 2O0, 500, or 
TooO so that ttje h«^dge-wire may read directly m degrees of tem- 
perature on the platinum scale It is easy to get a stale of id cms 
or more to tlie degree and it is not difficult with a suitable galvano- 
meter to read to the ten -thousandth part of a degree The length 
of the bndge-wire itself need not be more than 20 or 30 cihs as 
the 'balancing resistances enable the scale to be indefinitely ex- 
tended Thus the instrurtient possesses the great advantagfe over 
the mercury thermometer that the most open scale may be easily 
secured without ■unwieldy length and unthout restneting the range 
of each thermometer 

26 E/rors and Corredtioits — It is most instructive to consider 
the errors and cortectiorts ' im ol\ t d in platinum thermometry on 
the same lines as those on which the corresponding errors of the 
mercury thermometer hUA c already been treated 

I 1 he changes of zt ro of the mercury thermometer arise chiefiy 
from the small texpaiisibility of mercury combined with the im- 
perfect elasticity of the containing tube In plabnum thermo- 
metry the containing tube has nothing to do with the reading 
and the efifcct of any possible strain of the fine wire of the coil is 
minimized b> its small dimensions and b\ the large temperature- 
coefficient of the increase of resistance \\ Inch is more than twenty 
times greater than the coefficient of apparent e\pansion of mercury 
in glass It IS not surprising therefore, that the changes of zeio 
of a platinum thermometer should be practically negligible pro- 
\ ided th^t the wire is not strained and contaminated ■with impurities 
It IS ju-obable th<at tvith ordinary care the changes of zero due to 
evposure to any given limits of temperature are in all cases less 
than the limit of accuracy of olistrvation due to other causes at 
the extreme Umit of the range considered 

IT Fhe fundamental interval of each tliermoiuctei must be 
determined as usual by observations m ice and sttam and a cprrec 
tion must be applied b> the method already desenbed in the case 
of the mercury thermometer The difference of the temperature 
of the sttam from icxi® C should l>e determmed on the platinum 
scale by the approximate formula 

df>tj - gSsdti « 0302(11 - 760) - 000020(11 - 760)= (26) 

III Ptessure Correction — The effect of change of pressure on 
a jilitmum thermometer of the ordinary tube form is of course 
nothing, as the wire itself is not expovd to the pressure Each if 
the wire is naked ami directly exposed to large changes of pressure 
the change of reading is almost inappreciable Similarly there is 
ao source of error analogous to the effects of capillanty, Avhich arc 
JO troublesome with delicate mercury thermometers 

IV Stem Exposure — The reading of a platinum thermometer 
kvith compensated leads depends only on the temperature of the 
:oil of wire lomiing the bulb and not on the temperature of the 
dem provided tliat the immersion is sufficient to avoid errors due 
to con<]uction or convection along the stem It is desirable that 
the top of the bulb should be immersed to a depth equal to from 
three to ten times the diameter of the tube, according to the accu- 
racy required 

V Sca^e Correction —The reduction to the thermodynamical 
jcaie may bo effected, within tho limits of probable error of the 
most accurate measurements at present available by the very 
simple difference formula (25) already given, over the whole range 
irom -100® C to -j-iioo® C Ihis is m stnkmg contrast -with 
the mercury thermcaneter which requires a cubic formula to cover 
the range o® to 200° C with equal accuracy The value of the 
:on&tant d m the formula varies but little, provided that the wire 
l>e fairly pure and the thermometers properly constructed In 
arder to determine its value in any special case, it is best to take 
in observation at the boiling-point of sulphur (SEP) for tempera- 
burts above o® C or at that of oxygen for temperatures below 
3® ( down to - 200® C It appears probable that there is a point 
of mrtection in the curve of resistance- variation of platinum and 
3 ome other metals m the neighbourhood of - 200® C , and that 
the formula does notiapply accurately below this point It has 
become tht custom to assume the boihng-pomt of sulphur (S B P ) 
under normal pressure to be 444 ^ 3® C as determined by Callendat 
and Gnffiths, using a constant-pressure air thermometer, and to 
take the rate of change of temperature with pressure as 082® 
per mm irom Kegnault s observations According to expenments 
made at Kew Obsirvatory with platinum thermometers (Chuec 
Proc R S 1900),. the rate of change is somewhat larger than that 
given by Regnauit's formula, ndmelv about 'ooo® per mm , and 
it appears desirable to determine tins constant with greater accu- 
racy The difference between the above formulae reaches a tenth 
of a degree if the barometer differs by 12 mm from 760 mtti The 
unoertamty in the absolute boihng-point bf sulphur, however is 
probably somewhat greater than one-tenth of a degree, on account 
of the uncertainty of the expansion correction of the gas thermometer 
{Pktl Mug , Docember 1899)^ The thermodynamical correction of 
the thermometer^ WhiCh amounts to half a degree at this pourt, 
is also to some extent uncettaiu^ bn account of the extrapolation 
Provided, however that some exact value of the S.B.P is chosen 


for reference, for the reduction of observations with* platinum 
thermometers* the resultif.fao rectpcecf wdl be strictly copiparable^ 
apd can uC corrected at ^ny subsequent time when the value qf 
the S 6 P is more accurately determined The boiling-pomt df 
oxygen ihay be taken as - 182 5^ Ci with sufficient approximation 
for a aimilax purpose* 1 1 s 

VI Calibration CorrfctKm calibration of the resistance 

box and the bridge -wure corresponds tp the calibration of the stem 
of xhe mercury thermometer, out the process is much sntipler for 
several reasons It is ‘more easy to olftam a uniform Wite than a 
uniform tube The scale of the wire is much more open, it corre- 
sponds to a very binall part of the whole scale and tiie procesa of 
calibration 13 easier One box when calibrated will serve for any 
number of thermometers of different ranges and scales, and covers 
the Avholc range of temperature (see Calibration ) 

27 Electrical Precautt&ni — The platinum thermometer is so 
far superior to the mercury thermometer in all the points above 
enumerated that, if there were no other difficultus no one would 
ever use a mercury thermometer for work of precision In using a 
platinum thermometer, however, some electrical training is essen- 
tial to obtain the best results The manipulation and adjustment 
of a delicate galvanometer present formidable difficulties to the 
noii-electncal observer Bad contacts, faulty connexions, and 
deffctivc insulation, are not hkely to trouble the practised elec- 
trician, but present endless possibilities of error to the tyro A 
useful discussion of these ana similar details is given in the paper 
by Cbree already referred to Bad insulation of the pyrometer 
and connexions can easily be tletected, m the compensated mstru- 
ipent aheady desenbed, by disconnecting one of the C leads from 
the battery and one of the P leads from tlic bndgc-wire Under 
these conditions the galvanometer should not ileffect if the insula- 
tion is fierfect Defective insulation is most likely to be due to 
damp in the thermometer at low temperatures This source of 
errpr js best removed by drying and hermetically sealing the ther- 
mometers Trouble from bad contacts generally arises from the 
use of plugs for the resistance coils If plugs are used, they must 
be specially designed so as not to disturb each other and must be 
well iitted and kept very clean Mercury cups with Urge copper 
terminalb, well amalgamated, as used with standard resistance 
coils are probably the simplest and most satisfactory methpd of 
changing connexions Accidental thermoelcctnc effects in the 
circuit are a possible source of error, as Avilh the thermocouple, but 
they are always very small if the thermometer is properly con- 
structed and are relatively unimportant owing to the large IMF 
available In any case they may be completely chminated by 
revel sing the battery The heating effect 01 the Current through 

the thermometer is often negligible but should be ^ * 

allowed for in accurate work With a current of 
^01 ampere the nse of temperature should not ex- 
%ed or of a degrte With a delicate 
«Uvanometer it is possible to read to the ten- 
thoiisandth of a degree with a current of only 
002 ampere, in which case the heating effect is 
generally less than robir oi a degree It can be 
very easily measured m any case by changing from 
one cell to two, thus doubling the current in the 
thermometer, and quadrupling the heating effect 
The correction is then apjihed by subtracting onc- 
third of the differenoo between the readings with 
one and two cells from the reading with one cell 
The correction is always very small if a reasonably 
sensitive galvanonictcr is used, and is ii-eqitfnfi\ 
negligible, especially in differential work which is 
one of the most fruitful applications of the platinum 
tliermometer. , 

284 Construction of Thermometers — One of the 
chief advantages of the platinum thermometer foi 
research work is the endless variety of forms in 
which it may be made, to suit the particular 
exigencies of each individual experiment It is 
peculiarly suited for observing the average tern 
perature throughout a length or space, which u 
so often required in physical experiments For 
this purpose the wire may be disposed m a str light 
length, or m a spiral, along tlie space m question, 

Again, in observing the tempi ratuxe of a gas, the 
naked wire, on account or its small mass and 
extremely low radiative power, la far superior to 
any mercury thermometer, Ihe commonest form 
of platinum thermometer (fig 7), and the most 
suitable for general poirposes, contains a cod B from Tfiurqiometer 
4 in tk> 2 tn long wound on a cross of tjim mica and 
enclosed m a tube, about ^ to I in,, m diameter of glass or porcelain 
according to the temperature "for which it is required The pyro- 
meter le^s and the compensator leads are insulated and kept in 
place by passing through nlica disks fitting the tube which serve 
also to prevent conVeotaoA currents Up and down the tube llic 
protecting. tube of glasa or porcelain is fitted with a woodtUihead A 
cartying four iii8a]atjed( terminals, PP, Ua to wluch the pyrometer 
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and compensator leads are respectively connected, and which 
serve to connect the instrument to the measuring apparatus For 
work of the highest precision these terminals arc often omitted, 
and the leatls are directly soldered to a flexible cable in order to 
avoid possible errors from thermoelectric cflects and changes of 
resistance of tlie screw terminals For temperatures above 500® C 
the protecting tube must be of porcelain and the leads of platinum 
throughout that part of tlie tube which is exposed to high tem- 
peratures For lower temperatures a tube of hard glass and leads 
of copper or silver may be employed but it is better in any case 
to make the lower part of the le ids of platinum in order to dimmish 
the conduction of heat along the stem For laboratory work a 
tube 30 or 40 cm in length usually suffices, but for large furnaces 
the length of the protecting tube is often 5 to 10 ft In the latter 
case it IS usual to protect the porcelain tubes with an external 
steel tube which may be removed for delicate measurements 

29 SpcLial Forms of Thermometer — In the measurement of linear 
expansion it is i great advantage to employ a thermometer with 
the bulb or sensitive portion equal in length to the bar or column 
under test so as to obtain the mean temperature of the whole 
length In measuring the linear expansion of a standard metre or 
yard a fine pi itmum wire enclosed in a glass capillary, or other- 
wrise insulated, is employed, its length being equal to that of the 
bar Ihf same method has been applied by Callendar {Vhil Trans 
A, 188/) and Bedford (Phil Mag , 1898) to the expansion of glass 
and porcelain at lugh temperatures cmplo>ing a fine wire sup- 
ported along the axis of the tube under test An equivalent method, 
applied to the expansion of sdica by ( allendar, is to enclose a rod 
of the material inside a platinum tube which is heati d by in electric 
current This is a very rapid and convenient process, since the 
me in temperature of the rod must be equal to that of the enclosing 
tube \ny temperature up to the melting-point of platinum is 
readily obtainc<l and easily regulated The temperature may be 
obtained by observing either the resistance of the jil itinum tube 
or its linear expansion Either method may also be employed in 
J Joly s meldomcter, which consists of an electrically lu itcJ strip 
lor observing the melting points of minerals or other substances in 
small fiagments In observing the temperature of along column 
of mercury, as m the method of equilibrating columns for deter- 
mining Uk absolute expansion of mercury a platinum thermo- 
meter with a bulb equal in length to the column may similarly 
be employed with idvantagt ihe application is here pirticulirly 
important bei lusc it is practically impossible to ensure perfect 
uniformity of temperature 111 a vertical column, 6 ft or more in 
length, at high temperatures 

30 nsitWL 1 hermometi rs — Wlicrc quickness of reading is essen- 
tial, the nureury thermometer or the tube form of electric ther- 
mometer is iinsuit ible In cases where the thermometer lias to be 
immersed in a conducting liquid or solution, the line wire forming 
the bulb may be insulated by enclosing it in a coiled glass capillaiy 
This methoci h is been employed by ( allendar and Barnes and by 
Jaeger, but the instrument is necessarily fragile and requires 
careful hindling tor non-eonducting liquids or gases the bare 
wire may be employed with great advantage This is particularly 
impoitant in the cast of gasts owing to the extreme sensitiveness 
thus obtained and the almost complete immunity from radiation 
error ,it moderate temperatures Thermometers constructctl in the 
form of a flat grid of bare wire mounted on a mica and ebonite 
frame have been employed by H Brown (Proc P S , 1905, B 76, 
p 124) for observing the temperature of leaves and of air currents 
to which they were exposed They have also been employed for 
obst rvmg the air-temperature for meteorological purposes in Egypt 
and Spam with very satisfactory results (Proc R S 1905, A 77 
p 7) The fine wire, owing to its small size and bnght metallic 
surface very rapidly acquires the temperature of the air, and is 
very little affected by radiation from surrounding objects which 
IS one of the c hief dilficulties in the employment of mercurial ther- 
mometers for the observation of the temperature of the air 

Eor the observation of rapidly varying temperatures, such as 
those occurring in tlie cylinder of a gas- or steam-engine an electncal 
thermometer with very fine wire of the order of ix)i in diameter 
is practically the only instrument available The temperature at 
any particular moment may be obtained by setting a mechanical 
contact-maker to close the circuit at tlie desired point The sen- 
sitive part of the thermometer consists simply of a loop of fine 
wire from half an inch to an inch long connected by suitable leads 
to the measuring apparatus as employed by Burstall (Phil Mag 
October 1895) in the gas-engine and Callendar and Nicolson (Proc 
Inst C F 1898) in the steam-engine The explosion tempera- 
tures cannot be satisfactorily measured in a gas-engine in this 
m inner bt cause the radiation error at high temperatures is exces- 
sive unless the wire is very fine in which case it is very soon melted 
even with weak mixtures Callendar and Dalby accordinglv de- 
vised a mechanical valve (Proc R S A 80, p 57) for exposing the 
thermometer only during the admission and compression strokes, 
and have deduced the actual explosion temperatures from the 
indicator diagram B Hopkinson (Proc R S A 77, p ^87) suc- 
ceeded in following the course of an explosion in a clo ed vessel 
by means of a similar thermometer connected to a galvanometer 


of short period pving a continuous record on a moving photo- 
graphic film when the flame reached the wire the temperature 
rose 1200° C in about of a second, which illustrates the order 
of sensitiveness attainable with a line wire of this size O R 
Lummer and E Prmgsheim in their measurements of the ratio of 
the specific heats of gases by observing the fall of temperature due 
to sudden expansion employed a very thin stnp of foil with the 
object of secunng greater sensitiveness This was a somewhat 
doubtful expedient because such a strip is extremely fragile and 
liable to be injured hy air currents and because the sensitiveness 
is not IS a matter of fact appreciably improved whereas the radii 
tion error is increased in direct proportion to the surface exposed 
One of the principal sources of error m emjdoying a short loop of 
fine wire for observing rapidly varying temjieratun s is that the 
ends of the looji close to the thick Icids an afltcttd by conduction 
of heat to or from the It ads, and cannot follow the rapid variations 
of temperature this trror may be readily avoided by the method 
first employed by Callendar and Nicolsoii of connecting the com- 
pensating leads with a short length of the same fine wire The 
end effect is then eliminated by observing the differenci of resist- 
ince between two loops of different lengths I hermocouples of 
very tint wire hive also been employed for similar measurements 
but tfiey are more difficult to make than the simple loop of one 
wire, and the sensitive ness attainable is much less, owing to the 
small E M F of a mgle thermocouple 

31 Radiation Thermoscope': — For measuring the intensity of 
ruhation, some form of thermometer with a blackened bulb or 
sensitive area is emjiloyed It is assumed that the rise of tem- 
per iturc of the thermometer is ipproxim itcly proportional to the 
intensity of the radi ition according to Newton s law of cooling 
(see Heat) for small differencis of temperaturf A mercury 
maximum thermometer with a small blackened bulb is still very 
generally employed m meteorological observatoiies for registenng 
the maximum solar radiition But the indications are liable to 
error and very difficult to interpret and an instrument of this 
type is not sufficiently sensitive or quick in action for weak sources 
of radiation Sir John I eslie emplo\id an air thermoscopc similar 
to that of Galileo (Hfat fig i) with a blackened bulb This has 
the advantage of a small capacity for heat, and is still employed in 
various forms for demonstration purposes but is not sufficiently 
sensitive for accurate work Flectrical thermometers are now 
g< ne rally employed on account of their superior sensitiveness and 
also on account of the greater facility of adaptation for thi rcquu’c- 
ments of each particular experiment The most famihar instru- 

nt IS M Mclloni's thermopile which is built up of a number of 
small bars of antimony and bismuth or other alloys of high thermo- 
electric power, arranged m the form of a cube with alternate junc- 
tions on opposite faces When connected to a galvanometer of 

suitable resistance this arrangement gives a high degree of sensi 
tiveness on account of the multiplication of couples, but owing 
to the large mass of metal involved m its construction it takes a 
considerable time to acquire a stead v state Ihis defect has been 
remedied in the radiomicrometer of C V Boys (Phil T^'ans , i888 
180 A p 159) by employing a single junction attached to a small 
<hsk of verv thin copper The free ends of the minute bars forming 
the couple are connected to a loop of thm copper wire suspended 
by a line quartz fibre between the poles of a magnet This arrange- 
ment forms a very delicate galvanometer and gives the maximum 
sensitiveness attainable with a single couple since all unnecessary 
connecting wires are avoided It is incomparably quicker and 
more dead-beat in action than the ordinary thermopile but has 
the disadvantage that it must be set up permanently on a steady 
support and the radiation brought to it in a horizontal direction 
An instrument of similar delicacy is the radiometer the action of 
which depends on the repulsive cifect of the resi lu il gas in a nearly 
perfect vacuum on a delicately balanced vane suspended by a fine 
fibre An instrument of this type was first constructed by Sir 
WilUam Crookes (see Radiometer) the instrument was applied 
to radiation measurements and its sensitiveness greatly improved 
by E F Nichols It requires a very steady mounting, luce the 
radiomicrometer, but has the additional defeet that the radiation 
must be introiluccd through a window, which may give nsc to 
selective absorjition Other varieties of thermopile in which the 
sensitive parts arc constructed, as in Boys’ radiomicrometer so as 
to have a very small capacity but are connected like the ordinary 
pile to a separate galvanometer, have been employed by Lord 
Rosse for observations of hinir heat and by W H Julius and 
Callendar for the solar corona 

In cases where the radiation can be concentrated on a very 
small area, such as the receiving disk of the radiomicrometer, the 
thermoelectric method is probably the most sensitive But if 
theic IS no restnction as to the area of the receiving surface, con- 
sider ible advantage may be gained in convcnuncc of manipulation, 
without loss of sensitiveness by the eleetric resistance method 
An instrument of this type was first employed by S P Langley 
(Proc Imtr 4 cad 1881, 16, p U^) under the name of the bolo- 
meter by which it has since l>cen known The sensitive surface 
IS made in the form of a blackened grid of thin metallic foil gene- 
rally platinum coated with platinum black, connected in one of the 
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arms of a Wheatstone bridge Ihe rise of temperature of the 
gnd when exposed to radiation is mcdsured by its increase of 
resistance in the usual manner In order to compensate for changes 
of temperature of the sui rounding air the bilancing resist mcc is 
made of a precisely similar gnd placed in dost proximity to the 
hrst but screened from riiliation The foil should be as thin as 
possible consistent with strength in order to secure the maximum 
sensitiveness For spectroscopic work a single strip or linear 
bolometer is employed For absolute me isurcments where it is 
necessary to absorb the whole radiation admitted through a given 
area two gnds arc placed with the strips of one behind the inter- 
spaces of the other 

32 Ah'iolute Mcasnrtmcnt of hadiation — In miny cases the 
object is not to secure the maximum degree of sensitiveness but 
an absolute measurement of th( intensity of the raeliant energy 
in calories per square centimetre per minute or other suitable 
units For this purpose son c form of radiation thermometer is 
generally employed, but the method of procedure is modihed 
Ihe earlier methods as exemphhed in C S M Pouillet’s p\Thelio- 
meter or L J G Violh s actmometer consisted m observing the 
rate of rise of temperature of a small calonmeter or thermometer 
of known thermal capacity when exposed to a given area of the 
radiation to be measured To secure greater sensitiveness \ P P 
Crova substituted a copper disk with an attached thermocouple 
for the calonmetnc thermometer The method is very simple and 
direct but has the disadvantage that the correction for external 
loss of heat is somewhat uncertain and difticiilt to apply since the 
conditions are unsteady and the observation elcpencls on rate of 
change of temperature For this leason static methods depenelmg 
on the steady temperature hnally attained, m which the rate of 
loss of heat is directly determined by an electric compensation 
method, have come more prominently into favour in recent years 
In K J \ngstr 5 m's j^yrhehometer { 4 cia Soc Upsala 1893) two 
similar blackened strips of equal area and resistance are fixed side 
by side m a suitable case in such a manner that either may be 
exposed to the ruhition to be me isurcd while tlie other is simul- 
taneously heated by an electric current Attached to the backs 
of the strips but insulited from them by thin paper, aie the two 
junctions of a thermocoupU which indicates when the temperatures 
are equal When tins condition is secured the intensity of the 
rxdiition is equal to the rate of generation of heat per unit area 
by the electric current, which is deduced from a knowledge of the 
resistance and area of the strip by observing the cuirent required 
to balance the radiation The instrument is \ery quick anei sen- 
sitive in action and the im thod avoids any assumption with 
regard to the rate of loss of he it except that it is the same for 
the two similar strips at the same temperature The accuracy of 
the method is limited chieHv by the measurement of the resistance 
and width of the strips ind by the difliculty of securing exact 
similanty and permanence in the attachment of the junctions of 
the thermocoiipK Small differences in this respect may f)c chmi 
nated by interchanging the strips, but there remain outstanding 
differences between different instruments of the same make which 
often exceed 5 per cent 

An electnc mtthcKl proposed by F Kurlbaum {Wicd Ann 
1893, 6 ;, p 74S) consists m observing the rise of temperature 
produced by radiation in a bolometer grid then cutting off the 
radiation and oliscrving the increase of current requiied to produce 
the same rise of temperature There is no difficulty m tins case 
in measuring the area exposed or the resistance of tiie bolometer, 
and no uncertainty can arise as to the temperature of the strip 
because the heated strip itself selves as its own thermometer 
The current is easily dccfuccd from a knowledge of the resistances 
and the E M F of the battery The chief source of uncertainty 
mentioned by Kurlbaum lies in possible differences between the 
effects of radiation and current-heating near the ends of the strips 
the area so affected representing a large proportion of the whole 
area In Angstrom's methcxl this is not so important because the 
temperature indicated bv the couple is that near the middle of the 
strp In the case of the bolometer this end effect may be com- 
pensated as explained by Callcndar {PtOL R S 1907. 77 A p 7) 
in the same manner as for sensitive thermometers by employing 
two similar bolometers with strips of different lengths 

An important th feet of all the methods so far considered is that 
the measurement di pends on the coefffeunt of absorption of the 
black with which the receiving suifacc is coated The error is 
proliably small of the order of i or 2 per cent but is difficult to 
determine accurately and vanes to some extent with the quality 
of the radiation Ihe alisorptive power is generally less for rays 
of great wave length than for visible rays If wc assume that the 
loss of heat liy conduction and convection is independent of the 
nature of the surface the defect m question mav be avoided by the 
following method Two bolometer stnps one bnght and the other 
black but otherwise exactly similar a^-e simultaneously exposed to 
the radiation to be measured and are traversed bv the same electnc 
current The black stnp will be more heated by the radiation 
than the bnght but the nse of tempi ntiirc of the bnght stnp 
due to the current will be greater than that of the black stnp 
because its emissive power is lower If the current is adjusted 


until the temperatures of the two strips are equal the losses by 
convection and conduction will be equal and also the rate of genera- 
tion of heat by the current in each strip The nse of It mperature 
must therefore be such that each strip loses as much heat by radia- 
tion to the surrounding casi os it gams from the incident radiation 
to be measured Assuming Kiichlioff’s law the ratio of the emissii « 
to the absorptive power is the same for all bodies at the sann 
temperatiin , and is equal to the emissive power of a perfectly 
black botly The rise of temper iturc of each stnp wlien balanci 
IS attained will be the same as that of a perfectly black strip iiniki 
the same conditions of exposure The electnc current in M 's 
method serves to eliminate losses by convection and condiiftion 
and the result is obtained in terms of the observed nse of tempei > 
turc and the radiation constant for a black body Iht method 
works well for a source at 100" C but for a high lemperatun 
source a correction is required because the absorptive powers ol 
the strips may differ appreciably from their emissive powers 

Another electric compensation method of special iiite^rest is the 
method of the “ Peltier cross ” A small disk of cojipcr is sup 
ported by two tlieimoelectric couples forming a cross One of thi 
couples serves to meisurc the rise of temper iture while the othei 
is Iravtrseil by an clcetrie current which may be employed to 
compcnsati the radiation by the licat absorption due to the Peltier 
effect The idvantage of this method is thit the Prltier effict is 
eisily determined from an observation of the thermoelectric powci 
(sec Thermoelectricity) in absolute measure ind that it is 
jiroportional to the first power of the current 1 oss or gain of 
heat by conduction from the supporting wires and changes of 
temperature in the surrounding case are readily compensated by 
mounting two similar disks side by side Small differences between 
the disks are eliminated by exposing them to radiation alternately 
with reversal of the current, so that the irradiated disk is cooled 
or the other disk heated by the Peltier effect Ihe current is 
adjusted m each case so that the temperatures of the disks are 
equal as indicated by the second couple connecting the ihsks 
Ihe method is about equal in sensitiveness to that of Angstrom, 
but it is easier to secure conditions of exact similarity and to 
measure the quantities involved in the absolute determination 
namclv the area of the hole tlirough which tlic radiation is ad- 
mitted and the coefficient of the Peltier effect Ihe uncertainty 
due to imperfect blackness of the disks may be eliminated by using 
cups in place of disks, and the sensitiveness and lange may be 
increased by using thermopiles in place of single couples 

33 Optical nr Radiation Pvroyntter ^ — Since the intensity of 
radiation increases veiv rapidly witli the temperatiue of the source 
of radiation instruments for measuring radiation in ly be <ipplud 
for measunng temperature issuming that the laws connecting 
radiation and temperature are known lln advantage of this 
method is that the measurement may be made from i distinee 
without exposing any part of the me isnring apparatus to the 
d€»tructive action of high temperatures Apait fium the dilh 
ciilty of cahbriting the measuring apparatus to give temper iture 
m tirms of radiation the chief source of uncertainty m tin. appli- 
cation of the method is the emissive power of the source of ridia- 
tion The methods pnncipally cmjffoyed miy be divided into two 
classes — (i) Radiation methods, depending on the measuicment 
of the radi int energy by means of a radiometer, thermocouple or 
bolometer , (2) optical or photometric methods depending on tlu 
colour or luminous intensify of the radiation as comjiarcd with a 
suihible standard 

Of the radiation methods the simplest in theory and practice 
depends on olistrving the total intensity of radiation which vanes 
as the fourth power of the absolute temjicraturc according to thi 
Stefan Boltzmann law (see Hi at) for a perfi ctly black body or full 
ndiator In applying this method it is very necessary to allow 
for till emissive power of the source m ease this does not ridiat' 
as a black body I bus the emissive power of polished platinum 
Tt 1000® Abs is onlv leiper cent ind that of bliek iron oxide aboul 
40 per cent of that of a black body , and the percentage vanes 
differently for different bodies with change of temperature and 
also for the same body accoidmg to the part of the spectiiim used 
for the measurement Owing to the rapid increase of radiation 
with temperature the error due to departure from black body 
radiation is not so serious as might be imagined at first sight If 
the temperature of a polished platinum stnp at iijoo® C wen 
estimated by the radiation formula assuming the constant for i 
perfectly black body, the error for red light would be about 125® 
\OT green about 100° and for blue about 75° Such errors may lx 
corrected when the emissive power of the source at vaiious tem- 
peratures IS known from previous expenments but it is preferable 
to observe whenever possible the radiation from the intenor of a 
uniformly heated enclosure which approximates very closely to that 
of a black body (see Hlat) 

Radiation pyrometers of this type are generally calibrated by 
the method of sighting on the interior of an electric furnace con- 
taining a thermocouple or gas thermometer by which the tempera- 
ture IS measured The gas thermometer has been employea for 
venfying the law of radiation uj> to i C but the difficulties 
of obtaining accurate results with the gas-thermometer increase so 
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rapidly above 1200° C that it is questionable whether any advan- 
tage IS gained by using it beyond this point The law of radiation 
has been so closely vcnlied by observations at lower temperatures 
that the uncertainty involve d in applying it at higher temixratures, 
in the case of a black body is probably less thin the uncertainty 
of the gas-thermometer measurements and much less than the 
uncertainty of extraiiolatmg an empirical formula for a thermo- 
couple Thus LEG Holborn and W Wien {Witd Ann 1895 
t;6) by extrapolating their thcrmoekctric formula found the value 
1^87° C for the melting-point of palladium whereas Violle found 
1500° C by the calorimetric imthod and ( allendar and Eumorfo- 
poulos {Phtl Mag, i8q 9, 48) found 1540° and C by the 

methods of the expansion and the change of resistance of platinum 
respectively By a later thermoelectric extrapolation Holborn and 
Henning {Berlin Akad 190s 12 p ^ii) found 1S3<;° G for the 

melting-point of palladium and 1710° C for that of platinum 
values which were strikingly confirmed by J A Marker at the 
National Physical Laboratory and by Waidner and Burgtss at the 
Bureau of Standards USA Holborn and Valentiner employing 
an optical method {Ann Phys 1907 22, p 1) found 1582*^ C ind 
1789" C for palladium and platinum respccti\cly There can be 
little doubt that the extrapolation of the parabolic formula for the 
thermocouple at these temperatures is quite untrustworthy (see 
Ihkrmofi fctricity) and that the values given by the electrical 
icsistance method, or by the laws of radiation, are more likely to 
Ik correct Assuming that the total radiation vanes as the fourth 
power of the absolute temperature a radiation pyrometer can be 
calibrated by a single observation at a known temperature such 
as the melting point of gold 1002“ C if i blick body is employed 
as the source , and its indications will probably be accurate at 
higher temperatures under a siindar restnction If the pyrometer 
is sighted on the interior of a furnace tlirough a small observation 
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hole it will mdiCciti tlie temper iture of the furnace correctly, pro- 
vKied th it the temperature is unifoim But it must be remembered 
that this condition does not generally exist in large furnaces Sup 
])0sc, for instance tint it is reepiired to find the temperature of 
the molten metal on the hearth of a turn icc viewed through a 
thick layer of luinaci g ises which aie probably at 1 much higher 
temperature It h evi lent that the ridiation from the intervening 
fl ime may be much greatei than tliat from the metal ind may 
introduce serious errors The same objection applies with greater 
force to optinl pyrometers ns the luminous radiation from gases 
may be of a highly selective chaiacter If on the other hand it is 
rcquiied to observe the temperature of metal m i lulle before 
easting the surface of the metal must be cleared of scum and it 
IS necessary to know the emissive power of the metal or oxide 
exposed 

For scientific meisurcments of temperature by the radiation 
method, tlie thermopile, or bolometer, or radiomierometer previ- 
ously caM r t 1 by exposure to a black body it a known tempera- 
tuie, ^ d reedy exposed it a known dist nice to a known area of 
the ^oiiice of rieliition ihe required result may then be deduced 
in ’ e^riiis of the irea and the elistance The use of extraneous 
optical apphinces is ivoided as far as possible on account of selee 
live ibsorptiou For pnctieal purposes m orch r to avoid trouble 
some cilculitions and mtcisurcinents an optical arrangement is 
employed e ithe r k n^ or mirror in order to form an image of tlv 
source 011 the receiving surface Fig 8 illustrates Fery's mirror 
pyrometer in which a mirror M fcicused by the pinion P forms 
111 imige of the souiee on a disk supported by wires of eonstantan 
nd copper forming a thermocouple connected by the brass strips 
1) and R to the terminals h h' The observation hole in the wall 
of the furn le e is sighted through the eyepiece O and is made to 
overlap the disk slightly The rise of temperature of the junction 
IS assumed to be proportion d to the intensity of ridiation, and is 
indiudted by the. deflexion of a de licate galvanometer connected to 
the terminals b, h* A lens may be substituted for the mirror at 
high tempt ratiirts but it is neccssaiy to allow for the selective 
absorption of the lens and to a less extent for that of the mirror, 
by a special calibration of the scale 


Assuming Wien’s laws for the distribution of energy in the 
spectrum (see Heat), the temperature of a black body may also 
be measured by observing (i) the wavelength corresponding to 
maximum intensity in the normal spectrum, which varies inversely 
as the absolute tem^Kraturc or (2) the maximum intensity itself 
which varies as the hfth power of the absolute temperature, or 
(3) the intensity of ridiation corresponding to some particulai 
radiation or colour which vanes as an exponential function the 
exact form of which is somewhat uncertain Methods (i) and (2) 
require elaborate apparatus and are impractieable except for pur 
poses of scientific research Ihc ixait application of method (3) is 
almost equally difficult and is less certain in its results but foi 
optical purposes this method may be redized with a fair degree of 
approximation by the use of coloured glasses and forms the basis 
in theory of the most trustworthy optical pyrometers 

34 Optical or Photometric Pyrometers — The change of colour of a 
heated body from red to white with rise of temperature and the 
great increase of intrinsic brilliancy which accompanies the change, 
are among the most familiar methods of estimating high tempera- 
tures Eor many procfssis eye estimation suffices but a much 
greater degiee of «iccuraey may be secured by the employment of 
suitable photometers In M« sur^, and Nouel’s pyrometric tele- 
scope, the estimation of temperature depends on observing the 
rotation of i quartz polaiinifter required to reduce the coloni of 
the radiation to a standard tint It has the advintage of requiring 
no auxiliary apparatus but owing to the lack of a standard of 
companson its indications are not very precise In the majority 
of photometne pyrometers a standard of comparison for the intcn 
sity of tilt light eitlier an amyl-.icctate or gasoline lamp or an 
electnc glow-lamp is employed Ihe optical pyrometer of H L 
Le Chaitlitr {Comptts Rotdus 1892 114 p 214) was one of the 

earliest and has served as a model for subsequent inventors The 
standard of comparison is an amyl-acetate lamp the flame of 
which IS adjusted m the usual manner and viewed in the same 
field as the image of Iht source Ihe two halves of the lield are 
adjusted to equality of brightness by means of a cat’s eye diapliragm 
and absorption glasses and arc viewed through a red glass giving 
marly monochromatic radiation in order to avoid the difficulty 
of comjianng lights of different colours Assuming Wien’s law 
the logarithm of the intensity of monochromatic radiation for a 
black body is a linear function of the reciprocal of the absolute 
temper iture and the instrument can be graduated by observing 
two temperatures but it is generally graduated at several points 
by compinson with temperatures observed bv means of a thermo- 
couple 

The banner Pyrometi r {Phys Zrits 1002 p 112) is a modi- 
fication of Konig's spectrophotometer in which the two halves of 
the fit Id corresponding to the source and the standard of com- 
jiirison are illuminated with monochromatic red light polarized in 
planes at right angles to tath other Ihc two halves may be 
equalized by rotating the an ilyzer the circle of which is graduated 
to read in dtgrees of tcmperatuic The instrument has a some- 
what restrictetl range of miximum sensitiveness and cannot be 
used below 900® C owing to the great loss of light in the compli- 
cated optical system It cinnot be sighted directly on the object 
since no iniige is formed as in the Ik Ch itelier or Fdry instruments, 
but the methods of securing monochromatic light by a direct vision 
sjiectroscope and of adjusting the fields to equ ihty by rotating 
the inilyscr are capable of great precision and lead to simple 
theoretical formulae for the ratio of the intensities in terms of 
Wien’s law 

Ihe F6ry Absorption Pyrometer {Journ Phys , 1904 p 32) differs 
from Le Chatelier’s only in minor details such as lh( replacement 
of the cat's eye diaphragm by a piir of absorbing glass wedges 
The pnnciples of its action and the method of calibration are the 
same Iht pjTomtters of Morst and of L F C Holborn and 
r Kurlbaum depend on the employment of a glow lamp filament 
as st indard of comparison the current through which is adjusted 
to make the intrinsic brilliancy of the filament equal to that of 
the source Whtn this adjustment is made the filament becomes 
invisible igimst tlie image of the sourct as background, and the 
temperature of the source m ly be tlctermmed from an observation 
of the current required Each lamp requires a separate calibration, 
but the lamps remain fairly constant provided that they aie not 
overheated To avoid this, the source is screened by absorption 
glasses (which also require calibration) m observing high tempera- 
tures Except at low temperatures the comparison i^ ifTectetl by 
placing a red glass before the eyepiece At low tempt ratures a 
special advantage of the glow lamp as a standartl of companson 
IS that it matches the source in colour as well as in brightness, so 
that the instrument is \ery sensitive At high temperatures the 
red glass serves chiefl\ to mitigate the glare 

31; Registering and Recording ThernwnieUrs — The term register- 
ing thermometer is usuilly applied to an instrument with an mdex 
which requires setting and when set will indicate the maximum or 
minimum temperature occurring or will register the temperature at 
a particiilir time or place A recording instrument is one con- 
structed to give a continuous record of the temperature, and 
requires a revolving drum or some equivalent clockwork mechanism 
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for recording the tune The most familiar types of registering 
thermometers are modifications of the common liquid in -glass 
thermometer 

John Rutherford's maximum invented before i/go was an 
ordinary mercurial thermometer placed horizontally , the column 
pushed before it a small steel index which was left at the highest 
point reached and was drawn down again to the liq^iiid by a magnet 
when the instrument had to lie reset It is little used now 
Negretti and Zambra’s maximum has a constriction in the tube 
near the bulb past which the mercury easily expands but cannot 
return when the temperature falls sinee the column breaks at the 
nirrowed point when the fluid in the bulb begins to contract The 
instillment is set for a fresh observation by shaking the detached 
portion of the column back down the tube The clinical thermo 
metirs used by physicians ire instruments of this type and are 
made with a very open scale to read only in the neighbourhood 
of the normal temperature of the human body In the Phillips 
or W ilfcrdm maximum a portion of the mercury is separated from 
the rest by a minute bubble of air It is pi iced horizontally and 
as the temperature uses the detached portion of the column is 
pushed forward but is not withdrawn when the mam column 
retreats towards the bulo in cooling It is set for a new observa 
tion by bnnging it into <i vertical position and tapping it slightly 
By reducing the length of the index and the bore of the stem this 
thermomtter may be made suitable for use in any position without 
altering its register 

Ihe minimum thermometer m most common use is that of 
Rutherforel invented in 1700 It is a spirit thermometer pre- 
fer iblv Idled with amyl alcohol to reduce nsk of distillation m the 
eolumn of which v small porcelain index is included The instru- 
ment is hung horizontally and as the temperature falls the index 
is drawn bick through surf ice tension liy the end of the column 
When the tempeiatiiie rises the liquid flows past the index whieh 
IS left at the lowest point attained To prepare the instrument 
for a fresh observation it is inverted when the index falls back 
against the end of the column James Six’s combined maximum 
and minimum thermometer {Phil Trails 17^2) consists of a 
U tutH the bend of w hieh IS tilled with mercurv One leg contains 
spirit above the mercury and t( rminates in a bulb also full of 
spirit The other leg also contains a column of spirit above the 
nu rcury but terminates m a bulb containing air and vapour of 
spirit mixed With increase of ternpciature the spirit in the full 
bulb expands , the mercury in consequence is pushed round the 
bend and rises to a greater or less extent in the other leg carrying 
before it a steel index which thus marks the maximum temp-^ra 
ture With cold the spnit in the full bulb contracts and the 
mercury moves back carrying with it a second index which marks 
the minimum temperature Ihc instrument is set bv drawing 
down the two indices upon the two ends of the mercury column 
by means of a magnet 

With a mercury thermometer a continuous record of tempera- 
ture can only be obtained by the aid of photeigraphy a method 
which has been in use for many years at some first-class obser- 
vatories but which cannot be generally employed on account of 
the expense and the elaborate nature cf the apparatus required 
The commonest type of recording thermometer works on the 
principle of the Bourdon pressure-g lugc The bulb consists of a 
curved metallic tube hllcd with hquid the expansion of which with 
rise of temperature tends to straighten the tube ihe movements 
are recorded on a revolving drum by a pen carried at the end of a 
light kvtr attache 1 to the bulb Ihis form of instrument is widely 
employed for rough work but it has a very limited range and is 
unsuitable for accurate work on account of want of sensitiveness 
and of great liability to change of zero owing to imj>erfect elas 
ticity of the metal tube for accurate work especially at high 
temperatures electrical thermometers possess many advantages, 
and are often the only instruments available They are com- 
paratively free from change of zero over long periods, and the ther- 
mometer or pyrometer itself may be placed in a furnace or elsewhere 
at a considerable distance from the recording apparatus The 
pnncipal types are the thermocouple and the platinum resistance 
thermometer already desenbed which may be employed for record- 
ing purposes without altering the thermometer itself, by connexion 
to a suitable recording mechanism The methods m use for record- 
ing the indications of electrical thermometers may be classified as 
in § 24 under the two headings of (i) deflexion methods and 
(2) balance methoils Deflexion methods in which the deflexion 
of the galvanometer is recorded are more suitable for rough work 
and balance methods for accurate measurements The most 
delicate and most genenlly applicable methotl of recording the 
defle <ions of a mirror galv inometer is by photographing the move- 
ments of the spot of light on a moving film Almost any required 
Seale or degree of sensitiveness may be obtained m this manner 
but the record cannot l)C inspected at any time without removal 
and development Since the forces ictualing the needle of the 
galvanometer arc very small it is out of the question to attach 
a pen or marking point directly to the end of the pointer for record 
mg a continuous trace on a revolving drum because the errors 
due to friction with the recording sheet would In exe'^ssivc This 
difficulty has been avoided in many eUetrical instruments by 


depressing the pointer so as to mark the paper only at regular 
intervals of a minute or so, leaving it completely free for the greater 
part of the time The record thus obtained is discontinuous but 
IS sufficient for many purposes For accurate measurement or 
for obtaining an open scale over a particular range of temperature 
it IS necessary to employ some form of balance method as alre idy 
explained in § 24 

3O nicLtric Recorder Balance Method — ihe application of the 
electric balance potentiometer or Wheatstone-bridge for recording 
changes of resistance or electromotive force has been effected by 
employing a galvanometer of the movable coil type as a relay 
ihe deflexion of the galvanometer to right or left according as 
the resistance or E M F increases or diminishes is made to actuate 
one or other of a pair of motors for moving the contact point on 
the bridge wire and the recording pen 011 the drum in the corre 
Spending direction A continuous neord free from friction error 
IS thus obtained since the galvanometer does not actuate the pen 
directly With an electrical resistance thermometer it is possible 
in this way to obtain continuous pen and ink rt cords on a scale of 
an inch or more to the degree reading to 01“ C and practically free 
from zero error over any desired range from - 200° to 1 ii;()o°( 
With a therm oeou})le employing the potentiomt ter method, the 
same appiritus can be used with advantage but it is not possibh 
to obtain so open a scale on account of the smallness of the thermo- 
cleetromotivc force available 

The attainment of sufficient delicacy in the relay mechanism 
turns on the employment of a rotating or vibrating contact in 
combination with a moving coil galvanometer of the siphon 
recorder type This was first successfully effected by Callcndar 
{Trans R S Canad , 1897) for recoids of radiation and tem- 
perature, and has since been applied to submarine telegiaphy by 
S G Brown and by A Muirhead The mechanism of Callendar's 
electrical recorder as arranged for temperature measurements is 
described and illustrated m Ln^tnterinf^ May 26 iSgp and in a 
treatise on Pvrometry b\ Ii Chatehtr and Boiieloiiaid Llectrieal 
lecording instruments of both types are now coming into extensive 
use for industrial puiqioses in the me jsuiement of furnace tempera- 
tures &c for which they are particularly suitable because tlic 
recording apparatus can be placed at any distance from the 
furnaces which may be considered most convenient, and can bi 
connected to any one of i set of furnaces in succession whejievei 
it IS desiicil to obtain a record 

Authoriiils — I here is no special work on the subject of ther- 
moiiRtry in English but most of tht principles and methods ar« 
described in text-books on heat of which Preston’s I henry of 
Heat may be specially mentioned For rcetnt idvineas 111 ther- 
mometry the reader should consult the original papers, the' most 
important of which have been cited ihc greater pait of tin 
recent work on the subject will be found m the publications 
of the Bure in International des Poids ct Mesures dc Sevres 
(Bans) of the Keichsanstalt (Berlin) of the Bureau of Standards 
TJ S A (Washington), and of the National Physical Laboratory 
(London) (H L C ) 

THERMOPYLAE (Gr hot, and ttvA-i?, gate), a Greek 

ptxss leading from Loens into Thessaly between Mount Octa 
and the sea (Mahac Gulf) It is chiefly famous for the heroic 
defence made by Leonidas, the Spartan king, with 300 Spartan 
soldiers against the Persian army of Xerxes advancing upon 
Greece in 480 (sec Leonidas and authorities there quoted) 
Two other famous battles took place at the pass In 279 b c 
Brennus and the Gauls were checked for several months by a 
Greek army under the Athenian Calippus, and in 191 Antiochus 
of Syria vainly attempted to hold the pass against the Romans 
under Acilius Glabrio In the time of Leonidas the pass 
was a narrow track (probably about 14 yds wide) under the 
cliff In modem times the deposits of the Spcrcheius have 
widened it to a breadth of ij to 3 m broad The hot springs 
from which the pass denved its name still exist close to the 
foot of the hill There is one large spring used as a bath and 
four smaller ones, and the water, which is of a bluish green 
colour and contains lime, salt, carbonic acid and sulphur, is said 
to produce good effects m cases of scrofula, sciatica and rheu- 
matism The accommodation for bathers is, however, quite 
inadequate 

For the topography see Grundy Great Persian War, pp 277-291 

TH^ROIGNE DE Hl^RICOURT, ANNE JOS^PHE (1762- 

1817), a Frenchwoman who was a striking figure in the Revolu- 
tion, was bom at Marcourt (from a corruption of which name she 
took her usual designation), a small town in Luxembourg, on 
the banks of the Ourthc, on the 13th of August 1762 She was 
the daughter of a well-to-do farmer, Peter Ih^roigne She 
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appears to have been well educated, having been brought up 
in the convent of Robermont , she was quick-witted, strikingly 
handsome m appearance and intensely passionate in temper , 
and she had a vigorous eloquence, which she used with great 
effect upon the mobs of Pans during that short space of her 
life (1789-93) which alone is of historical interest The story 
of her having been betrayed by a young seigneur, and having 
in consequence devoted her life to avenge her wrongs upon 
aristocrats, a story which is told by Lamartine and others, is 
unfounded, the truth being that she left her home on account 
of a quarrel with her stepmother In her career as courtesan 
she visited London in 1782, was back in Pans in 1785, and m 
Genoa in 1788, where she was a concert singer In 1789 she 
returned to Pans On the outbreak of the Revolution, she 
was surrounded by a coterie of well-known men, chief of whom 
were Petion and Desmoulins , but she did not play the role 
which legend has assigned her She took no part in the taking 
of the Bastille nor m the days of the 5th and 6th of October, 
when the women of Pans brought the king and queen from 
Versailles In 1790 she had a political salon and spoke once 
at the club of the Cordeliers The same year she left Pans for 
Marcourt, whence after a short stay she proceeded to Licgc, m 
which town she was seized by warrant of the Austrian Govern- 
ment, and convened first to lirol and thereafter to Vienna, 
accused of having been engaged m a plot against the life of the 
queen of France After an inteiview, however, with the 
emperor Leopold IT , she was released , and she returned to 
Pans in January 1792, crowned of course \Mth fresh laurels 
because of her captivity, and resumed her influence In the 
clubs of Pans her voic e was often heard, and even in the National 
Assembly she would violently interrupt the expression of any 
modcratist views Known henceforth as la belle Liegoisc, 
she appeared in public dressed in a riding habit, a plume in her 
hat, a pistol in her belt and a sword dangling at her side, and 
excited the mob by violent hai ingues Associated \Mth the 
Girondists and the enemies of Robespierre, she became in fact 
the “ Fury of the Gironde ” bhe commanded m person the 
3rd corps of the so-callcd army of the f lubourgs on the 20th of 
June 1792, and again won the gratitude of the people She 
shares a heavy responsibility for her connexion with the riots 
of the loth of August A certain contributcjr to the journal, 
the Acts of the Apostles, Sulcau by nime, earned her savage 
hatred by associating her name, for the sake of the pliy upon 
the word, with a deputy named Populus, whom she had never 
seen On the loth of August, just after she had watched 
approvingly the massacre of certain of the national guard in 
the Place Vendcane, Sulcau was pointed out to her She 
sprang at him, dragged him among the infuriated mob, and he 
was stabbed to death m an instant She took no part m the 
massacres of September, and, moderating her conduct, became 
less popular from 1793 Towards the end of May the Jacobin 
women seized her, stripped her naked, and flogged her in the 
public garden of the 1 uileries The following year she became 
mad, a fate not surprising when one considers her career She 
was removed to a private house, thence in 1800 to La halpetricre 
for a month, and the nee to a place of confinement called the 
Petites Maisons, where she rcmaintd — a raving maniac — till 
1807 She was then again removed to La Salpctriere, where 
she died, never having recovered her reason, on the gth of June 
1817 

See M Pellet, Atude htstonque et biographtque sur Thirotgne de 
MSricourt ( 1 886) L Lacour Les Origines du firntnisme cotitemporain 
Trots femmes de la R&volntwn (Pans icioo) , \ icomtc dc Reistt 

La Vrate ThSroigne de Mincoiirt (Pans 1903) E and J de Gon- 
court Portraits tntime^ du XVII P siede (2 vols i857-«;8), and 
the play ThSrotgfte d( Mirtcourt of M Paul Hervieu, prcxluced at 
the Theatre Sarah Bernhardt in 1902 

THERSITES, the ugliest man in the Greek camp before Trov, 
celebrated for his biting tongue The special objects of his 
attack were the leaders of the army, and Homer {Iliad, 11 212) 
tells how he was chastised by Odysseus for daring to abuse the 
commander-in-chief According to a later story, Achilles, after 


he had slam the Amazonian queen Penthcsilca, bitterly lamejited 
her death, for this he was reviled by Thersites, who even 
insulted the body of the dead queen Achilles thereupon slew 
Thersites with a blow of his fist (Quint Smyrn 1 722) There 
was a play by Chaeremon called Achilles the Th^sites-slayer , 
probably a satyric drama, the materials of which were taken 
from the Aethiopis of Arctinus 

THESAURUS (Gr d'>](ravp 6 q)^ the term in architecture given 
to the Greek treasure house, and at one time applied to the 
beehive tombs of Mycenae and other parts of Greece, now 
recognized as tombs , the subterranean chambers under some 
of the Greek temples were probably used as treasure rooms 
Sometimes in the rear of the cella of a Greek temple there was 
a chamber, known as the opisthodomus, m which the treasures 
were kept , and, failing this provision, the cpmaos or rear 
portico of the temple was enclosed with large railings and 
utilised for the same purpose , in this case the term opistho- 
domus was appbed to it “ Thesaurus is also used of a 
dictionary, or lexicon, as being a “ treasure house ” or store of 
knowledge 

THESEUS, the great hero of Attic legend,' son of Aegeus, 
king of Athens, and Aethra, daughter of Pittheus, king of 
1 roezen Thus through his father he was descended from 
Erechtheus and the original stock of Attica, through his 
mother he came of the Asiatic house of Pelops The legend 
relates that Aegeus, being childless, went to Pittheus, who 
contrived that Aegeus should have intercourse with his daughter 
Aethra, and that in due time Aethra brought forth Theseus 
It was given out that the child’s father was Poseidon, the great 
god of Troezen, and thit Aethra raised a temple to Athena 
Apatuna, at which Iroezeman maids used to dedicate their 
girdles before marriage For his tutor and guardian young 
Theseus had one ( annidas, to whom, down to Plutarch’s time, 
the Athenians 3\ere wont to sacrifice a black ram on the eve 
of the festival of Theseus On passing out of boyhood Theseus 
was sent by his mother to Athens He encountered many 
adventures on the way First he met and slew Periphetes, 
surnamed Cor>7ict(.s (Clubman) At the isthmus of Corinth 
dwelt Sims, called the Pine-Bender, because he killed his victims 
by tearing them asunder between tno pine-trees Theseus 
hoisted the Pine-Bendcr on his own pine-tree Next Theseus 
despatched the Cromm>onian sow (or boar) Then he flung 
over a cliff the wieked Sciron, who used to kick his guests into 
the sea, while perforce they washed his feet In Eleusis Theseus 
wrtstled with Cenyon and killed him A little farther on he 
slew Procrustes, who fitted all comers to his only bed if his 
guest was too short for the bed, he stretched him out, if he 
was too long, he cut him down to the requisite length As he 
passed through the streets of Athens, his curls and long garment 
reaching to his ankles drew on him the derision of some masons, 
who were putting on the roof of the new temple of Apollo 
Delphinius “ Why,” thev asked, “ was such a pretty girl out 
alone ? ” In reply Theseus took the bullocks out of their cart 
and flung them higher than the roof of the temple He found 
his father married to Medea, who had fled from Cormth Being 
a witch, she knew Theseus before his father did, and tried to 
persuade Aegeus to poison his son , but Aegeus recognized 
him b> his sword and took him to his arms Theseus was now 
declared heir to the throne, and the Pallantids,^ who had hoped 
to succeed to the childless king, conspired against Theseus, 
but he crushed the conspiracy He then attacked the fire- 
breathing bull of Marathon and brought it alne to Athens, 
where he sacrificed it to Apollo Delphinius Next came the 
adventure of the Cretan Minotaur {q v ), whom Theseus slew by 
the aid of Ariatlne (q v ) While Theseus was in Crete, Minos, 

* The story of Theseus is a strange mixture of (mostly fictitious) 
political tradition of aetiological mydhs invented to explain mis- 
understoofl acts of ntual and of a c\clo of tales of adventure 
analogous to the story of the labours of Heracles All the passages 
in the Ihad and Odyssey in which his name or allusions to his 
legend occur arc regarded with more or less probability as spurious 
j (but see O Gnippe Gr Mvth 1 p ‘;8i) 

1 * The sons of Pallas the brother of Aegeus 
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Wishing to see whether Theseus was really the son of Poseidon, 
flung^ his ring into the sea Theseus dived and brought it up, 
together with a golden c rown, the gift of Amphitrite On the 
leturn voyage the ship touched at Naxos, and there Iheseus 
abandoned Ariadne He landed also at Delos, and there he 
and his comrades danced the crane dance, the complicated 
movements of which were meant to imitate the windings of the 
Labxiinth ^ In historical times this dance was still danced by 
the Delians round a horned altar Iheseus had promised 
Aegeus that, if he returned successful, the black sail with which 
the fatal ship always put to sea should be exchanged tor a 
white one^ But he forgot his promise, and when Aegeus 
from the Acropolis at Athens descried the black sail out at sea, 
he flung himself from the rock and died Hence at the festival 
which commemorited the return of Theseus there was always 
weeping and lamentation Theseus now carried out a political 
icNolution in Attica by abolishing the semi-indcpendent powers 
of the separate townships and concentrating those powers at 
Athens, and he instituted the festival of the Panathenaea,^ 
as a s\mbol of the unitv of the Attic race Further, according 
to tradition, he instituted the three classes or castes of the 
cupatrids (nobles), geomori (husbandmen), and demiurgi 
(artisans) He extended the territory of Attica as far as the 
isthmus of Corinth 

He was the hrst to celebrate in their full pomp the Isthmian 
games in honour of Poseidon , for the games previously insti- 
tuted by Hercules in honour of Mclicertes had been celebrated 
by night, and had partaken of the nature of mysteries rather 
than of a festival Of Iheseus’s adventures with the Amazons 
there were different accounts According to some, he sailed 
with Hercules to the Euxine, and there won the Amazon 
Antiope as the meed of valour , others said that he sailed on 
his own account, and captured Antiope by stratagem There- 
after the Amazons attacked Athens Antiope fell fighting on 
the side of Theseus, and her tomb was pointed out on the 
south side of the acropolis By Antiope Theseus had a son, 
Hippolytus On the death of Antiope, Theseus married 
Phaedra She fell in love with her stepson Hippolytus, who, 
resisting her advances, was accused by her to Theseus of having 
attempted her virtue Theseus in a rage imprecated on his 
son tlie wrath of Poseidon His prayer was answered as 
Hippolytus was driving beside the sea, a bull issuing from the 
waves terrified his horses, and he was thrown and killed This 
tragic story is the subject of one of the extant plays of 
Euripides ^ 

The famous friendship between Theseus and Pirithous, king 
of the Lapiths, originated thus Hearing of the strength and 
courage of Iheseus, Pirithous desired to put them to the test 
Accordingly he drove away from Marathon some cows which 
belonged to Theseus Ihe latter pursued, but when he came 
up with the robber the two heroes were so filled with admira- 
tion of each other that they swore brotherhood At the 
marriage of Pirithous to Hippodamia (or Deidamia) x fight 
broke out between the Lapiths and Centaurs, in which the 
Lapiths, assisted by Theseus, were victorious, and drove the 

' The Ostiaks of Siberia have an elaborate crane clancc in which 
the dancers are dressed up with skins and the heads of cranes 
(P S Pallas Reisc durch verschtedene Provinzen dcs russischen 
Reichs 111 1778) 

* bo, too, the ship that sailed annually from ilichsalv to Troy 
with offerings to the shade of Achilles put to sea with sable sails 
(Philostratus Hcroita xx 25) The ship that was to bring Iseult 
to the mortally wounded Tnstram was to hoist a white siil if she 
was on board a black sail if she was not Ihc black sails recur 
m the modern Greek version of the tale of Iheseus Cf Asiatick 
Researches ix 97 

* Besides the Panathenaea Theseus is said to have instituted 
the festival of the Synotkta or Metoikia Wachsmuth ingeniously 
supposes that the latter festival commemorated the local union in 
a single city of the separate settlements on the Acropolis and its 
immediate neighbourhood while the Panathenaea commemorated 
the political union of the whole of \ttica (C Wachsmuth Dte 
Stadt Athtn tm ilterthum 1874 p 453 sq ) 

* Theseus IS also said to have taken part in the Argonautic 
expedition and the Calydonian boar-hunt 


Centaurs out of the country Iheseus and Pirithous now 
earned off Helen from Sparta, and when they drew lots for her 
she fell to the lot of Theseus, who took her to Aphidnae, and 
left her in charge of his mother Aethra and his friend Aphidnus 
He now descended to the lower world with Pirithous, to help 
his friend to carry off Proserpine But the two were caught and 
conhned in Hades till iteracles came and released Theseus 
When Theseus returned to Athens he found that a sedition 
had been stirred up by Menestheus, a descendant of Erechtheus, 
one of the old kings of Athens Failing to quell the outbreak, 
Theseus in despair sent his children to Euboea, and after 
solemnly cursing the Athenians sailed away to the island of 
Scyrus, where he had ancestral estates But Lycomedes, king 
of Siyru., took him up to a high place, and killed him by 
casting him into the sea Long afterwards, at the battle of 
Marathon (490 B c ), many of the Athenians fancied they saw 
the phantom of Theseus, in full armour, charging at their head 
against the Persians When the Persian war was over the 
Delphic oracle bade the Athenians fetch the bones of Theseus 
from Scyrus, and lay them in Attic earth It fell to Cimon’s 
lot m 469 B c to discover the hero’s grave at Scyrus and bring 
hick his bones to Athens they were deposited in the heart 
of Athens, and henceforth escaped slaves and all persons m 
peril sought and found sanctuary at the grave of him who in 
his life had been a champion of the oppressed His chief 
festival, called Theseia, was on the 8th of the month Pyanepsion 
(October 21st), but the 8th day of every other month was also 
sacred to him ^ 

Whatever we may think of the historical reality of Theseus his 
legend almost certainly contains lecollcctions ot historical events 
i the ffvpotKiffiJLot whether by this wt understand the political 
Centralization of Attica at Athens or a local union of viously 
separate settlements on the site of Athens The birth of Thcs( us 
at Troezen points to the immigr ition of an Ionian family or tnbi 
With this igrees the legend of the contf st between Athena and 
Poseidon for supremacy on the acrojiohs of Athens, for Theseus 
IS intimately connected with Poseidon the great Ionian god 
Aegeus the father of Theseus has been identified by some modern 
scholars with Poseidon # 

The well preserved Doric temple to the north of the acropolis at 
Athens commonly known as the I hescuni was long supposed to 
be the sanctuary in which the bones of Theseus reposed But 
archaeologists have generally abandoned this conjecture There 
were several (according to Philochorus four) temples or shrines of 
Theseus at Athens Milchhofer considers he has found one of them 
m the neighbourhood of Pi iraeus ® 

Our chief authority for the legend of Thesi us is the life bv 
Plutarch which is a compilation from earlier writers see also 
Baechylidcs Cx Gilbert, who has investigated the sources from 
which Plutarch drew for his life of Iheseus believes that his chief 
authority wis the Atthis of Istcr and that Ister mainly followed 
Philochorus {Philolomis xxxni 1874 p 4O sq ) 

There is a modern Greek folk-tale whicli preserves some features 
of the kgtnd of Iheseus and the Minotaui but fot the Minotaur 
has been -.ubstitut^d a seven headed snake See Bernhard Sx hmidt, 
Grtechische Man hi n Sagen und Volkshedcr (1877) P 118 sq 

Among modtrn monographs on Theseus may be mentioned 
A Schultz, De Thtseo (Breslau, 1874), Ih Kausel, De Thcsei 
'^ynoikismo (Dillenburg 1882) , E Prigge, De Fhesei rebus gcstis 
(Marburg, 1891) O Wulfl Zur Theseussage (Dorpat 1892) see 
also O Gruppe Gricohischi Mythologu 1 pp 581-608 , J E 
Harrison Mythology and Mojiuments of Ancient Athens (1890) , 
“ Der Thcacische Synoikismos ” in C F Hermann's Lthrhuch dcr 
grtechtschen Staatsaltertumer 1 (1892) pp 303 306 A Baumeister, 
Denkmdler dcs klasstschen Altcrtums 111 (1888) 

THESMOPHORIA, an ancient Greek festival, celebrated by 
women only m honour of Demeter Be(Tiio(f) 6 po<i At Athens, 
Abdera, and perhaps Sparta, it lasted three days At Athens 
the festival took place on the nth, T2th and 13th of the month 

® The Athenian festival m October, popularly supposed to com- 
memorate the return of Theseus from ( retc is inttie sting as some 
of its features are identical with those of harvest-festivals still 
observed in the nortli of Europe 1 hus the itrcsionc a bianch 
of olive wreathed with wool and diekcd with fruits bn ad &c , 
which was earned in procession and hung over the clooi of the 
house whtn it w is kipt lor a year, is the LrnUmai (Harvest-may) 
of Germany Sie W Mannhardt, Antik Wald- und Feld-Knlte 
(1877) p 212 sq 

• bee Krlduternder I ext to the Karten von Attika (Berlin 1881), 
1 P 37 
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Pyanepsion (24th, 25th and 26th October), the first day being 
called Anodos (ascent), or, according to others, Kathodos 
(descent), the second Ncsteia (fast), and the third Kalligeneia 
(fail -born) ^ If to these days we add the Fhesmophona, which 
were celebrated on the loth at Halimus, a township on the 
coast near Athens, the festival lasted four days ^ If further we 
add the festival of the Sterna, which took place on the gth, 
the whole festival lasted five days ^ Ihe Stcnia are said by 
Photius to have celebrated the return of Demctcr from the 
lower world (Anodos), and the women railed at each other by 
night ^ I he Ihesmophoria at Ilalimus seem to have included 
dances on the beach ^ The great feature of the next day (the 
Anodos) IS generally assumed to have been a procession from 
Htilimiis to Athens, but this assumption seems to rest entirely 
on an interpretation of the name Anodos, and it loses all pro- 
bability when we observe that the day was by others called 
Kathodos ® Probably both names referred to the descent of 
Demeter or Perst phone to the nether world, and her ascent 
from it ^ fhe next day, Nesteia, was a day of sorrow, the 
vomen sitting on the ground and fasting ^ As to what took 
place on the K.illigeneia we have no information ^ Nor can we 
define the time or nature of the secret ceremony called the 
“ pursuit,” or the Chalcidian pursuit,” and the sacrifice called 
the penalty ” 

During the ihesmophoria (and for nine days previously, if 
Ovid, A///, X 434, IS right, and refers to the Thesmophoria) 
the women abstained from intercourse with their husbands, 
and to tortify themselves strewed their beds with Agnus cactus 
and other plants The women of Miletus strewed their beds 
with pine branches, and put fir-cones in the sanctuaries of 
Demctcr Whether unmarried women were admitted to the 
festival ^Lcms doubtful , in Lucian’s time it would appear that 

' [Oi mother of a fair cUughter, te Pcrbcphone ] Schol on 
Aristoph The'^mophonazusae , 80 and 585 , Diog Laert , i\ 43 , 
Hcsychius, s v rpii/j/xeim (the reading here is uncertain) and 
dvo 5 os Alcipliron, 111 30 AUicnaeus vii 307 f Plutarch 
{Vtt Demosth states that the Nesteia took place on the i6th 
of Pyanepsion hut in this he stands alone 

® Schol on Aiistoph Thc’fni 80 , Photius Lex , s v 
T/zx^pat 5 ' (wheic Naber should not have altered the MS reading 
3 ' into iSA , Ilcsychiiis s V rphri O€<rfxo<popi(ijv 

® Schol on Aristopli , TJusm , 8^ 

• Photius lex sv (TT-fivio. , cf Apollodorus 1 5, l 

® Pint Solon 8 for this passage probalily refers to the Thesmo- 
phori i, the Cape C ohas mentioned being near Halimus (set Lrlau- 
terndev T< \t harten von ittika 11 i sq ) The Thesmophonon 

at Halimus is mentioned by Pausamas (i 31 i) 

• Hcsychius (s v dt'odof) and the Schol on Arist , Thesm , 585 
suppose that the day was so called because the women ascended to 
the Thesmophonon, which (according to the scholiast) stood on a 
Ik ight But no ancient waiter mentions a procession from Halimus 
For the name Kathodos, see Schol , loc cit , Photius, Lex , s v 
(decTfjLOfpoplwv rjfjL^pai S' For the statement that at one part of the 
festiVtd (commonly assumed, by the wi iters who accept the state- 
ment to be the Anodos) the women carried on their heads the 
“ books ot the. law” wc have only the aiithoiity of the scholiast 
on Theocritus iv 2*;, who displays his ignorance by describing 
the women is virgins (see below) and siying that they went m 
procession to Eleusis The statement may therefore be dismissed 
lb an ety mological hction Aristophanes Erchs , 222, is no evidence 
for the book carrying 

’ Ihe Boeotiin festival of Dcmeter, which was held at about 
^•he same time as the Athenian fhesmophona and at which the 
uiep^ara (see below) were opened is distinctly stated by Plutarch 
{Dl Is (t Osir 69) to have been a mourning for the descent 
(Kathodob) of Persephone 

® Plut , Dim 30 , Id , Dc Is et O’^it , 6g 

• [It was a day of holiday and rejoicing ] 

10 Hcsychius, s v 3^itry/xa [perhaps the pursuit of Persephone] , 
Suidas s V Story pa [ iccordmg to whom the prayers 

of the women at the Tliesniophoria caused the llight of the enemy 
to Chalcis] , Hesychitis sv (S/ztfa Lor flight and pursuit as 
jiarts of religious ceremonies, ef Plutarch Quaest Gran 38 
Quatst Rom 63 De Dcf Orac 15, Aelian Nat ln,xii 34 , Pau- 
‘anias, 1 24 4 vni 53, ^ , Diodorus, 1 gi , Lobeck Aglaophamm 
(1820), p 676 Marquarelt Staatsveiivaltung, 2nd ed (1885), 
111 323 

Aelian, Nat An , ix 26 , Schol on Thcocr , iv 25 , Hcsychius 
sv KuKopov , Pliny N H 24, 5Q Dioseoncies 1 135 (134 cd 
Sprcngcl) , Schol on Nicander Ther , 70 sq , Galen, xi 808, ed 
Kuhn Steph Byz s v 


they were Ihe women of each deme (township) elected two 
married women of their number to preside over them at the 
festival , and every married man in the township who possessed 
property to the value of three talents had to provide a feast 
for the women on behalf of his wife During the festival the 
women seem to have been lodged by twos m tents or huts, 
probably erected within the sacred precincts of the fhesmo- 
phorion They were not allowed to cat the seeds of the 
pomegranate or to wear garlands of flowers Prisoners were 
released at the festival,^® and during the Ncsteia the law-courts 
were closed and the senate did not meet Aristophanes’s 
play on the festival sheds little light on the mode of its 
celebration 

At Thebes Thesmophona weic celebrated in summer on the 
acropolis (Cadmeia) , at Erctria during the Thesmophoria the 
women cooked their meat, not at fires, but by the heat of the 
sun, and they did not invoke Kalligeneia (which seems to mean 
that they did not celebrate the last day of the f( stival) , at 
Syracuse, during the festival, cakes called myllot, made of 
sesame and honey m the shape of pudeftda fnuhebna, were 
handed round Agrigi ntum, F/phesus and Dryme, m Phixis, 
had also their Thesmophona 

The above was nearly all that was known about the Thesmo- 
phoria down to 1870 In that >Lar E Rohde published m the 
Rheintsches Museum ns, x\v p >54'^ sq a scholion on Lucian 
(Dial Mirctr 11 i) which he discovered m the Vatican MS 
Pakitinus 7^ and winch futmshes some curious details about the 
fhesmophona It also explains two obscure and corrupt passages 
of Clemens Alexandnnus and Pausamas the true meaning of which 
had been divined by Lobeck ( i^laophamm, p 828) The sub- 
stance of the scholion is this When Persephone was earned off 
by Pluli), a swineherd called Eubuleus was herding his swine at 
the spot and his herd was engulfed m the chasm down which 
Pluto had vanished with Perse phone Accordingly at the Thesmo- 
phona it was customary in memory of hubulcus to fling pigs into 
the “chasms of Dcmeter and Persephone” (fhese chasms** 
may have been natural caverns or perhaps vaults The scholiast 
speaks of them also as adyta and megara '’®) In these chasms or 
\dyta there were supposed to be serpents, which guarded the adyta 
and consumed most of the flesh of the pigs that were thrown 
m The decayed remains of the flesh were afterwards fetched b} 
women called “ diawers** (anilctrxax) who after observing rules of 
ceremonial punty for three days descended into the caverns, and 
frightening away the serpents by clapping their hands brought up 
the remains and placed them on the altars Whoever got a 
portion of this decayed flesh and sowed it with the seed in the 


I ucian, Dial Mirctr 11 i On the other hand we read m 
Strabo (1 3 20) of virgins at Alponus ascending a tower as spec- 
tators (Kard 6{ar) of the Thesmophona, which would seem to 
imply that they did not participate m it 

** Isaeus Dc Cirnnis Ilered iQ , Id , Dr Pyrrht Hered , 80 

\ristoph TJusm 624 6t;8 with the Schol ad U As to the 
custom of camping out at festivals Plutarch (Quaesi Convxv , iv 
O, '’) complies the Jewish 1 1 ist of T ib< rnacles with the Greek 
Dionysia , from which we may perhaps infer that the worshippers 
camped out at the Dionysia Cf J Gumilla Hxstoxre de rOrSnoque 
1 p 2«;6 sq [i7«;8J 

Clem Alex Protrep ch 11 [p 16, ed Potter], Schol on 
Sophocles Old C ol r>8 1 

Marcellinus on Hermogenes in Rhetores Graect, ed Walz, iv 
462 , Sopater thid viii Gj 

Aristoph Thesm , So The word rpiTTj seems to mean the 
Nesteia as the Schol ad I takes it that the “ middle day ** was 
the Nesteia we know from Athenaeus, vii 307 f 

** Xenophon Hellen v 2,29, Plutarch, Gf , M • Athen- 

aeus XIV 647^ 

Polyaenus v i , i , Herodotus, vi 16 , Pausamas x 
33 II 

C T Newton discovered m the sanctuary of Demeter and the 
Infernal Deities at Cnidus a chamber which may hive been one 
of the megara referred to by the scholiast It contaimd bones of 
pigs and marble hgurts of pigs Ihe chamber was not however 
originally suhtirranean See Newton’s Discmcfus at Halicarnassus 
(1803), 11 p 383, Iruuils and Dtscovertes tn thi J ivant (1865), 11 
p 180 sq Vccorchng to Porphyry (Dc Intro Nymbharum, 6) the 
Infernal Deities had megara as the Olympian had temples, and 
the sacrificial pits of the former corresponded to the altars of 
the latter 

Compare the functions of the two \rrcphoroi ?t Athens (Pans , 
' 27, 3) For serpents m connexion with Denuter compare Strabo 

IX 1,9 
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ground was supposed thereby to secure a good crop * The rest 
of the stholion is obscure and perhaps corrupt but the following 
seems to be the sense The ceremony above descnlied was called 
the arretophona ftht carrying of things which must not be spoken 
of] and was supposed to txerusc the same quickening and fertilizing 
influence on men as on fields Further along with the pigs sacred 
cakes made of dough, in the shape of serpents and of phalli were 
cast into the caverns to symbolize the productivity of the earth 
and of man Branches of pints were thrown in * for a similar 
reason 

The custom dtstribtd in this import mt scholion is clearly the 
same as that referred to by Clemens Altxandrinus (Protrtf> ch ii 
[p 14 ed Pottir] and Pausanias (i\ 8 i) From the latter \\t 
ham that the pigs were sucking pigs and from the former (if we 
adopt Lobeck s emendation ncyapois for ficyapii^ovres) that 

tliey were thrown in alive From Pausanias we ma> further per 
haps infer (though the passage is corrupt) that the remains of the 
pigs thrown down in oik. }ear were not fetched up till the same 
time next >ear (cf Pans x -^2 14) The t|uestion remains \t 

what ])Oint of the Thesmophoria did the ceremony dcscrib^^d by 
the scholiast on Lucian take place > Rohde thinks that it formed 

art of the ceremonies at Halimiis his chief ground being that 

lemens [Protrep 34) and Arnobnis {idv Genies v 28) mention 
phalli in connexion with the “ mysteries at H ilimus ** , but it is 
not certain that these mystencs were the Ihesmophona The 
legend of Fubuleus seems to show that the ceremony eommemo- 
rated the descent of Persephont to the nether world , and if we 
are light in our interpn tation of the name K ithodos as applied 
to the first day of the 1 hcsmophoria proper the ceremony described 
would naturally fall on that day Eurtlur if our interpretation of 
Pausanias is correct the same da> must have witnessed the descent 
of the living pigs and the ascent of the rotten pork of the previous 
year Hence the day might be indifferently stvled Kathodos or 
Anodos (‘ descent ” or “ asemt ) and so in fact it was 

It IS usual to inteiprtl Ihcsmophorus ‘ lawgivei ” and lliesmo 
phoria “ the feast of the lawgivi r ’ But the Greek for “ lawgiver ’ 
IS not fhesmophorus but ThosmotheUs (or Nomothetes when 
nomos displaced thesmoi in the sense of " law ") If we compaie 
such names of festivals as Oschophona Lampadcphoria Hydro- 
phoria bcirophoria ( the carryings of grapes, of torches of water, 
of umbrellas ”) wath the corresponding Oschophorus Lampade- 
phorus Hydrophorus also riiallophorus and Kanephorus, we can 
scarcely help concluding that TIk smophoria must originally have 
meant m the literal and physical sense the carrying of the thismo'i, 
and Ihesmophonis the person who so carried them , and, in view 
of the ceremony disclosed by the scholiast on Lucian (compired 
with the analogous ceremony observed by the Arrephoroi at Athens), 
we are strongly tempUd to suppose that the women whom he 
calls Antletnai may have been also known at one time or other, 
as Thesmophoroi and that the thisnwi were tht sacra which they 
carried and depiosiUd on the altar The word would then be used 
in its literal sense, "that which s set down" How the nimc 
Thcsmo]ihorus should have been transferred to the goddess from 
her ministers is of course a difficuitv which is hardly disposed of 
by pointing to the epithets Amallophorus ( sheaf-bearing") and 
Melophorus ( apple-bearing ") which wen applied to men as well 
as to the goddess 

As to the origin of the Thesmophoria Herodotus (11 171) asserts 
that they were mtrotluced into (rreece from Egypt by the daughters 
of Danaus while according to Plutarch {Prafftnents p 55 ed 
Dubner [i rag Incerta 84]) the ft ast was introduced into Athens 
by Orpheus th». Odrysian From these statements we can only 
infer the similarity of the Thesmophoria to the Oqihic rites and 
to the Egyptian representation of the sufferings of Fisiris in con- 
nexion with which Plutarch mentions them The Tliesmophona 
would thus form one of that class of iites, widely spread in Western 
Asia and in Europe in which the mam feature appears to be a 
lamentation for the annual decay of vtgrtation or a rejoicing at its 
revival I his seems to liavc been the root c g , oi the lamentations 
for Adonis and Attis bee W Mannhardt, Anttke Wald- und 
Feld hulte p 264 sq 

On the Th( smopihona see ‘Mciirsius Graecta Fenata p i m sq 
L Preller Dtmrhr und Persephone p 335 sq Grtech Myth 

[3] 1 P ^ 3 ^ ‘^^3 Fnt/sche's ed of the Th( smophortazusat^ (1838) 

P 577 Mommsen Hcoriologic (1864), p 287 sq , Rhein- 

tsches Museum, xxv (1870) p 1548 Gazette Archtologique (1880) 
p 17, Andrew Lang “Demeter and the Pig," in NtneUenth 
Century April 1887 J G Frazer Golden Bough 11 44 , J E 


* This as Andrew Lang has pointed out resembles the Khond 
custom of burying the flesh of the human victim in the fields to 
fertilize them Ihe human victim was with the Khonds like the 
pig with the Greeks, a sacnfice to the Earth goddess See Memorials 
of Service in India of Major S C Maepherson ed William 
Maepherson (1865) p 129 

* Reading ifipdWovat, with Rohde, for \afi^dvov<Ti Compare 
the custom of Miletus supra The pine tree played an important 
part in the worship of Cybele Cf Marquardt, Staaisverwaltung 
(1885). m 371 


Harrison, Prok gomena to the Study of Greek Rthgion (190^) , and 
especially the exhaustive articles by L C Purser in bmith’s Dic- 
tionary of Antiquities (cd 3, 1891) and by F Lenormant (on Ceres) 
in Daremberg and Saglio, Dictwnnaire des Antiquilis 

(J G Fr , X ) 

THESPIAE, an ancient Greek city of Boeotia It stood on 
level ground commanded by the low range of hills which runs 
eastward from the foot of Mount Hdicon to Ihebes The deity 
most worshipped at Ihcspiae, according to Pausanias, was 
Eros, whose primitive image was an unwrought stone The 
town contained many works of art, among them the Eros of 
Praxiteles, dedicated by Phryne in her native place, it w^as 
one of the most famous statues in the ancient world, and drew 
crowds of people to Thcspiae It was carried off to Rome by 
Caligula, restored by Claudius, and again earned off by Nero 
There was also a bronze statue of Eros by Lysippus The 
Thespians also worshipped the Muses, and celc brated a festival 
in their honour in the saered grove on Mount Helicon Remains 
of what was probably the ancient citadel are still to be seen, 
consisting of an oblong or oval line of fortification, solidly and 
regularly built The adjacent ground to the east and south is 
covered with foundations, bearing witness to the extent of the 
ancient city The neighbouring village Frernokastro, on higher 
ground, was thought by Ulrichs to be probably the site of the 
ancient ( eressus In 1882 there were discovered, about 1200 yds 
cast of Eremokastro, on the road to Arkopodi (Leuctra), the 
remains of a polyandrion, including a colossal stone lion Hie 
tomb dates from the 5tli century b c , and is probably that of 
the ihcspians who fell at Plataea, for those who fell at Thermo- 
pylae were buried on the field 

History — Thespiac figures chiefly in history as an enemy of 
Thebes, whose centralizing policy it had all the more to fear 
because of the proximity ol the two towns During the Persian 
invasion of 480 B c it stood almost alone among Boeotian 
cities in rejecting the example of treason set by the Thebans, 
and served the national cause with spkndid devotion Seven 
hundred Ihespians accompanied Leonidas to ihermopylae and 
of their own free will shared his last stand and destruction 
The remaining inhabitants, after seeing tbeir city burnt down 
by Xerxes, furnished a force of 1800 men to the confederate 
Greek army at Platiea In 424 bc the contingent which the 
rffespians had been compelled to furnish sustained heavy losses 
at Dclium, and in the next year the Thebans took advantage 
of this temporary enfeeblement to accuse their neighbours of 
friendship towaids Athens and to dismantle their walls In 
;i4 they interfered again to suppress a democratic rising In 
the Corinthian war Lhespiae sided with Sparta, and between 
379 and 372 repeatedly served the Spartans as a bast against 
Ihebcs In the latter year they were reduced by the llubans 
and compelled to send a contingent to Lructra (371) It was 
probably shortly after this battle that the he bans used their 
new predominance to destroy Thcspiae and drive its people 
into exile The town was rebuilt at some later time In 
1 71 BC, true to its policy of opposing Ihebes, it sought the 
friendship of Rome It is subsequently mentioned by Strabo 
as a place of some size, and by Pliny as a free city 

See Herodotus v 79 vii l32-i\ 30, Ihiicydidcs iv 93 133 
VI 9«; Xenophon Hellemca iv vi Pausanias ix 8-14 2 
26 27 , Strabo IX pp 409-10 , B V Head, Hisioria Numorum 
(Oxford, 1887) pp 479-80 Leake Travels in Northern Greece 
11 479 sq , Dodwell, Tour through Greece, 1 253 , Bursian Geogr 
von Gritthenland 1 237 sq Ulrichs Reism u Torschungen in 
Griechcnland 11 84 sq , Mitteil d deuisch archaol Inst in A then 
(1879) pp 190 sq , 273 sq , UpaKTiKd rrj^ dpx ‘Erot/jtoj (1882), 
pp 65-74 

THESPIS (6th cent B c ), Greek poet, of Icaria, in Attica, 
generally considered the inventor of tragedy, flourished in the 
time of the Pcisistratidae According to Diogenes Laertius 
(ill 56), he introduced for the first time in the old dithyrambic 
choruses a person distinct from the chorus, who conversed with 
the leader, and was hence called viroKpirr'i^ (“ answerer ”) ^ 

^ According to another explanation, he was so called from repeat- 
ing the words of another — the poet or composer 
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His claim to be regarded as the inventor of tragedy m the true 
sense of the term depends upon the extent to which this person 
was really an actor ” (see Drama) Suidas gives the titles 
(of doubtful authenticity) of several of his plays (not confined 
to the legends of Dionysus, but embracing the whole body of 
heroic legends), but the fragments quoted in various wnters as 
from Thespis are probably forgeries by Heracleides of Pontus 
The statement of Horace {Ars Poettca, 276) that Thespis went 
round Attica with a cart, on which his plays were acted, is 
due to confusion between the origin of tragedy and comedy, 
and a reminiscence of the scurrilous jests which it was cus- 
tomary to utter from a waggon (crKw/ifiara dfid^vji) at certain 
religious festivals A and M Croiset (History of Greek Litera- 
ture, Eng tr , T904), who attach more importance to the part 
played by Thespis in the development of tragedy, accept the 
testimony of Horace According to them, Thespis, actor and 
manager, transported his apparatus on a cart to the dome in 
which he intended to produce his drama, formed and trained a 
chorus, and gave a representation in public 

See Drama , and W Clinst, Grtechtsche LtUcraturgeschtchte 

THESSALONIANS, EPISTLES TO THE, two books of the 
New Testament The Christian community in Ihessdonica 
(mod Salonica) was founded by Paul, Silvanus and Timoth), 
shortly before the visit to Athens and Cormth Ihe Gospel 
preached covered not only the general Christian convictions as 
to monotheism, be lef in Jesus as Messiah Lord, and the im- 
pending judgment, but also the specifically Pauline doctrine of 
the indwelling Christ or Spirit, the earnest of acquittal at the 
Day of the Lord and of life with Christ for ever It is the 
same Gospel as that pi cached in Galatia, m spite of the fact 
that the word “ justification ” does not appear in the Thessa- 
lonian letters (cf 2 Thess 1 ii f) The converts, mainly 
Gentiles and chiefly manual labourers (many of whom, actord- 
mg to the episodical narrative of Acts xvii , had been already 
attached more or less loosely to Judaism), suffered persecution 
from the beginning at the hands of their fellow-countrymen 
Some of them, moreover, owing partly to this persecution, but 
mainly to the belief that the Lord was soon to return, gave up 
work, thus creating most of the difficulties with which Paul, in 
these letters, has to cope Forced to leave Thessalonica aher 
a brief sojourn (how long is uncertain), Paul hastened to Athens, 
from which place he sent Timothy back to Thessalonica, being 
himself unable to go, much as he longed to see his converts 
From Athens, Paul went on to Corinth, where Timothy joined 
him, bringing good news about the Thcssalonian converts, 
especially about their eijdurancc under affliction, and bringing 
likewise, as Rendel Hams has suggested, a letter from the leaders 
of the church The report was, however, not wholly favourable 
Ihc sudden departure of Paul, and his failure to return, had been 
misinterpreted Some were insinuating that Paul had preached 
with intent to dec eivc and as a pretext to cover impure designs 
(t Thess 11 5) , some, perhaps the same people, disregarding 
PauFs injunction (2 Thess 111 10), had remained idle, had fallen 
into drunken habits (i Thess v 7), had been tempted to revert 
to the impure worship of the heathen gods (i Thess iv 3 ff ), 
and, in their lack of funds, had demanded, speakmg m the spirit 
(cf Didaclu XI 12), money from the church officers, thus dis- 
turbing the peace of the church, and causing the soberer minds 
to question the validity of spiritual gifts (i Thess iv n ff , 
\ 12 ff ) 

Paul’s reply, the First Epistle to the Thessalonians, written 
from Corinth m a d 53 or 48, is as tactful as Philemon and as 
F/nt personal as Galatians In the first three chapters, he 
Epistle reviews his relation to the church from the begmning, 
commending highly the reception accorded to the Gospel and 
its messengers, and meeting the insinuations already alluded 
to by reminding the readers that, although as an apostle he 
was entitled not only to special respect but to an honorarium, 
yet he earned his own living and loved them as a father As 
to his failure to return, he explained that it was not his own 
fault He w'anted to go back but Satan hindered him Even 


now, as he wntes, he is praying that he may soon see them 
face to face After the prayer, he takes up the pomts in which 
they had shown want of faith To those who are tempted by 
the heathen worship, he points out that Christian consecration 
IS something ethical, to be won only in the power of the conse- 
crating Spirit Respect for one’s wife is an antidote to this 
enticement, and marriage with pure motives a safeguard against 
adultery Passing on to other points, he urges that there would 
be no schism m love of the brethren, if the idlers would work 
and mmd their own business (i Thess iv 1-12), There is no 
advantage at the Parousia of the living over the dead, for 
both simultaneously will meet the Lord The desire for more 
accurate mformation about times and seasons is unnecessary, 
for their present knowledge is accurate enough, viz that the 
day is to come suddenly and it is a day of destruction for the 
wicked The mam thing for them is to be prepared for that 
day (i Thess iv 13-v ii) With the specific situation still in 
mind, he adds his final mjunctions Respect your presiding 
officers, purposely called “ the labourers,” and let there be 
peace Warn the idlers, encourage those who are impatient of 
the Parousia, and cling to those tempted by the heathen 
worship In spite of the temptation to avenge your perse- 
cutors, be patient with them, return good for evil, exemplifymg 
to all what is the Christian good In spite of affliction, let 
there be joy, prayer and thanksgiving (i Thess v 14-18) 
The charismata are to be respected, and at the same time 
tested (tbtd 19-22) A prayer for complete consecration, a 
charge that all should hear the letter read (apparently the 
leaders were tempted to neglect the idlers and the idlers had 
threatened not to hsten to any epistolary communication from 
Paul), and a benediction bring the letter to an end (ihtd 23-28) 
Such a letter, dom nated as it is by the spirit of the Paul we 
know and fittmg nicely the recoverable situation, is unques- 
tionably genuine, and few there be who deny it 
What effect this letter had, it is impossible fully to say 
Apparently, it did not quell the excitement for which the idlers 
were largely responsible Paul’s discussion of the relation of 
dead and livmg at the Parousia seemed insufficient His re- 
fu^^al to go further into times and seasons than the statement 
“ the day comes as a thief m the night,” is made the point of 
departure for the idlers to assert, on the basis of alleged spintual 
utterances, corroborated, to the dismay of the leaders, by a 
reference to an anonymous letter reckoned to the account of 
Paul, that “ the day is present ” The troubled leaders send 
post-haste a letter to Corinth stating the situation and askmg 
definite opinions as to the Parousia and the assemblmg of the 
saints Paul is grievously disturbed, both because the first 
letter, in his judgment, was clear, and because of the associa- 
tion of his authority with the anonymous letter Only a short 
interval has elapsed, to be reckoned m weeks, when Paul, with 
the first letter distmctly in mind and with a vivid recollection 
of his oral teaching on mooted points, hastens with Silvanus 
and Timothy to write the Second Epistle 
In one long sentence of prayer and thanksgiving (2 Thess 1 
3-12), he insists tactfully that their religious-ethical growth 
makes it his bounden duty to thank God, in spite of secona 
the’r written demurrer, compels him indeed of his own Bpistie 
motion to boast of their faith and endurance, qualities which 
are evidence of the Divine purpose to account them worthy of 
the kingdom for which they, as they wrote, as well as he, are 
suffering Suddenly remembermg a Pharisaic Psalm, not unlike 
in purport to one of the Psalms of Solomon, and admirably 
adapted to his present purpose, namely, of contrastmg the fate 
ot the wicked with that of the righteous at the Parousia, he 
quotes It, making a few Christian touches in his own stjle 
(2 Thess 1 6-to) Whereupon he prays, as they too prayed m 
their letter, that God would deem them \\orthy of the calling, 
and ensure them of the acquittal at the last day, by giving 
them in the power of the Spirit that present life m the Spirit 
which guarantees the future life in Christ Then, disregarding 
the request for more mformation about the assembling, ot 
which, he thinks, he had spoken sufficiently in his first letter, 
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he addresses himself to the other question of the “ when ” of 
the' Parousia, supplementing what was said in the first letter, 
but adding nothing to what he had already said orally m their 
presence, and stoutly disclaiming all authority whatever for 
the statement ‘‘ the dav is present Briefly and allusively, m 
language which has nothmg specifically Christian m it and in 
style similar to the first chapter (verses 6-io), he recalls the 
familiar story The day does not come until the final revolt m 
heaven and until the lawless one (the man of lawlessness, the 
son of Perdition) is revealed, which revelation cannot happen, 
until the controllmg or restraining thing or person is removed 
Then, however, the tool of Satan will appear, but the Lord 
will destroy him with the breath of his mouth and annihilate 
him with the majesty of his presence (2 Thess 11 1-12) 
Followmg the formal order of the First Epistle, he again thanks 
God that his converts are chosen to salvation and prays that 
they may have strength and obey his orders oral or written 
Even with a “ finally,” as in the first letter, he is not quite 
through, for the second point of the letter remains to be treated 
— the idlers These, he says, must remember both his example 
(he was never guilty of begging) and his precept (‘* if any man 
will not work let him not eat ”) They must work quietly and 
eat their own food Those who refuse to heed his written 
orders are to be noted The test of the genuineness of his 
letters is his autograph greeting (2 Thess 11 13^111 18) 

The letter meets the known situation excellently The new 
material, compared with the First Epistle, is the supplementary 
discussion of the time of the Parousia (2 Thess 11 i IT ) and the 
fuller treatment of the idlers (2 Thess 111 iff), the points 
about which the leaders sought advice The style is Pauline 
even m the adaptation of Jewish apocalyptic material to 
Christian purposes Indeed, the outline of the letter is 
strikingly similar to that of the First Fpistlc, and many phrases 
hold over. At the same time there is a freedom of style sug- 
gesting not the imitator but the same author And above all, 
especially in the treatment of the idlers, the letter reveals a 
knowledge of the situation which is even more explicit than 
that of the First Epistle On such grounds, together with the 
excellent external attestation, it is probable, as recent writers 
hold {eg Zalin, Wohlenberg, Ilarnack, Julicher, Findlay, 
\skwith, Charles, Bacon, McGiffert, Moffatt, Milligan, et al ), 
that the letter is Paul’s 

The objection to the Pauline authorship felt by the Tubmgen 
school may, for brevity’s sake, be here disregarded The 
modem difficulties, expressed mainly by recent German scholars 
{eg Wrede and Iloltzmann and others), centre not in the un- 
Pauline language or in the lack of the personal element, but in 
the eschatology and the over-Pauline character of the language 
As to the first objection, the eschatology, it is replied that the 
section 11, 1-12 IS scarcely an interpolation, smee it is one of 
the two mam reasons for tne letter , that the material of the 
section Ls a distinct allusion to, if not a direct quotation of, a 
definite bit of Jewish apocalyptic, even if we do not connect it, 
as Bousset docs, with a so-called Antichrist legend , that the 
alleged mconsistency between the eschatology of the First and 
the Second Epistle does not exist, for in the first letter Paul 
says not that the day is present, but that the day, when it 
Lomes, comes suddenly ** as a thief in the night,” while in the 
second letter he expressly denies the statement attributed to 
him, namely, that “ the day is present ” Wrede, in lus brilliant 
argument against the genuineness of the letter {Die Echtheit des 
zwetien Thessalontcherbttefes, 1903), inclines to admit that the 
argument from eschatology is secondary 

As to the second objection, the over-Pauline character of the 
letter, an objection uset^iyith rigour by McGiffert (whose article 
on these letters m the Eney Biblua is the most satisfactory 
discussion known to the present writer), and renewed inde- 
pendently by Wrede, it is to be admitted that the similanty of 
the sei ond to the first letter is striking, particularly in the 
formal arrangement of the material At the same time, the 
differences, both in arrangement and m the content of the 
reminiscences, are not to be overlooked, as McGiffert and after 


him Wemle {Gbit gel Am , 1905, pp 347-52) have both 
rightly maintained Agam there should be no disparagement 
of the new material such as is to be found m Holtzmann’s acute 
discussion {Z N T W j 1901, pp 97-108) On the whole, the 
perplexing situation seems to be met on the assumption that 
Paul Writes tfie Second Epistle either with a letter from Thessa- 
lonica before him, which itself suggested the mam points of his 
own epistle, or with a copy or a summary of that epistle before 
him (cf Zahn and McGiffert) 

The alternative is forgery, as Holtzmann, Wrede and Hoff- 
mann {Z N T W , 1904, pp 28-38) actually hold The diffi- 
culty with this hypothesis is that it does not explain so many 
facts as the hypothesis of Pauline authorship As it is im- 
probable that the forger would write during the lifetime of 
Paul, the date has to be put either shortly after his death, or 
with Wrede at the end of the century But this late date 
creates the insuperable difficulty that 111 i ff gives a more 
explicit account of the original situation in Thessalomca 
touching the idlers than does the Pirst Epistle The purpose 
moreover of the forgery could not be to discredit the hirst 
Epistle as un-Paulinc, for the alleged trouble is that the Second 
Epistle is too Pauline Hence the purpose is to correct the 
statements of the First Epistle If, howe\cr, there is no in- 
consistency between the two letters on the score of eschatology, 
what IS the forger’s purpose ^ The teaching about premonitory 
signs is not new to Thessalomca, but is assumed as known, 
hence the allusive character of the second chapter The state- 
ments m 11 2 and 111 17 arc easily explicable on the hypothesis 
that the idlers found an anonymous letter and attributed it to 
Paul, especially when they thought, perhaps in good faith, that 
the Spirit had mdicated that the day is present Finally, the 
forger handles Paul’s style with miraculous knowledge, not 
only reproducing phrases from the first letter, but knowing 
how to amend them to present purposes with singular natural- 
ness When it comes to puttmg ( hristian touches to a Jewish 
fragment, the touches turn out to be uniquely Pauline, although 
they are not obviously Pauline {e g 1 6-10 “ eiTr^p/* “ ob^y the 
Gospel,” was believed ”) And even with the thought of 
Paul, he IS curiously at home So certain is he of the substance 
of Paul’s thought, that he can reproduc e it in a concise sentence 
^Ifthout recourse to the word “justification” (eg 1 ii) On 
the whole, then, the situation created by the literary relation of 
the two letters is best met by the hypothesis that Paul is the 
author of the Second Epistle 

In addition to the literature mentioned under Colosstans 
Epistif to the, and the special literature already naiiud in this 
article reference should be made to the comnu iitarics on these 
letters by Ellicott (i8i;«), Jowett (1859) hadie (iSyy) Hutchinson 
(1883) Lightfoot (Notes 1895) Drummond (1890) rimlKy (rSgj 
and 1904) Milligan (1908), and MoUitt (1908), and by Schmidt 
(1885), Zimmer (1885-93), Schmiedel (1892) Zockler (1894) 
Bomemann (1804), B Weiss (1896) and Wohlcnlxrg (1Q03) 

(J E F) 

THESSALY, a district of northern Greece, between Mace- 
donia and the more purely Hellenic countries towards the 
south, and between the upland region of Epirus and the Aegean 
Sea It forms an irregular square, extending for about sixty 
miles in each direction, and this area, which is for the most part 
level, is enclosed by well-marked boundaries — by the Cambunian 
Mountains on the north, and by Othrys on the •^outh, while on 
its western side runs the massive chain ot Pindus, which is 
the backbone of this part of Greece, and towards the cast Ossa 
and Pclion stand m a continuous line , at the north-eastern 
angle is Olympus, the keystone of the whole mountain system 
The elevation of some of the summits in these ranges is con- 
siderable, for three of the peaks of Pindus are over 5000 ft , 
and Olympus, Ossa and Pelion reach respectively the height 
of 9790, 6398 and 5350 ft The country that is contained 
within these limits is drained by a single river, the Peneius, 
which, together with the water of its numerous confluents, 
passes into the sea through the Vale of Fempe 

On the north side of Thessaly there was an important pass from 
Petra in Plena by the western side of Olympus, debouching on the 
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plain north warti of Larissa , it was by this tha^ Xerxes entered, 
and we learn from Herodotus (vii 173) that, when the Greeks 
discovered the existence of this passage they gave up all thoughts 
of defending Tempo On the side of Fpirus the main lino of com- 
munication passed over that part of Pindus which was called 
Mount LdCinon ind descended the upper valley of the Peneius 
to Aeginium in th^ north west angle of Ihessaly This was the 
route by which Julius Caesar arrived before the battle of Pharsalia 
Another pass through the Pindus chain was that of Gomphi, farther 
south by means of wluch there was communication with the 
Ambracian Gulf The great southern pass was that of Coda, 
which crosses Mount Othrys nearly opposite Thermopylae These 
fhcssali in p isses were of the utmost importance to southern Greece, 
as commanding the approaches to that part of the country 

Though Ihessaly is the most level district of Greece, it does not 
picsent a uniform unbroken surface, but is composed of a number 
of sections which opi n out into one another, divided by ranges of 
hills Ihe jirincipal of these were called Upper and Lower Ihessaly 
the formrr roinprismg the western and south western part which 
contains the higher course of the Peneius and all those of its tribu- 
taries that How fioin the south — the Enipeus the Apidanus the 
Onochonus and the Paimsus while the latter, which reaches 
eastward to the foot of Ossa and Pelion is inundatc<l in parts at 
certain seasons of the year by the Peneius the flood-water from 
which forms the 1 ikc Nessonis and when that is full escapes again 
ind })Ours itself into the like of Boebe ihc chief city of the litter 
of these districts was Larissa , and the two were separated from 
one another by i long spin which runs southwards from the ( am 
bunian Mount 11ns on the western side of thit city Again when 
Thessaly is entered from the south by the pass of Coda anothei 
pliin containing a small like, which was formerly called Xynias 
intervene s and i line of low hills has to be crossi d before the tow n 
of Thaumaki is rt uhed which fiom its commanding position over- 
looks the whole of the upper pi iin The view from this point has 
been desciibed by 1 ivy in the following remarkable passage — 
“When the tnveller, in passing tlirough the rugged districts of 
Thessaly wh< n the roids ire entangled in the win^lings of the 
valleys aruvi>» at this city on a sudden an immense level expanse 
resembling i vast sea is ontsjiread before him in such a manner 
that tlu eye cxnnot easily reach the limit of the plains extended 
beneath “ (xxxii 4) lo the north-east of this where i portion 
of the great plain begins to run up into the mount ims, the Pliiii 
of Phaisalii IS formed which is intersected by the river Enipfus , 
and still f irtlier 111 the sinu direction is the scene of another great 
battle ( ynoseephalai ihessaly was further subdivided into four 
districts, of which Pelasgiotis embraced the lower plain of the 
Peneius and Ifestiacotis and Thessaliotis respectively the northern 
and the southern poitions of the upper pi iin , while the fouith 
Phthiotis which lies towards th( south cast, was gt ographic illy 
distinct from tlic rest of the country, being sepiratcd fiom it by 
a wateished The determining featuie of this is the Pagasaeus 
Sinus (Criilf of Yolo) a landlocked b isin extending from Pagasae 
at its head to Ajihctae at its narrow outlet, where the chain of 
Pelion turning it light angles to its a\i at the end of Magnesii 
tlu-ows out i projecting hm of broken ndges while on the opposite 
side use the heights of Othrys In the heroic age this elistnct was 
ol gre it importanee It >4tas the birthplace of (xreek navigation 
W this seems to be iiiijilicd m the stoiy of the \rgonauts, who 
staiteil from thi.'^ neighbourhood in cjucst of the golckn fleece 
Tiom it tlu gnat Achilles nine, and according to Tlmcyduhs 
(j 3) it w IS tlu I arly home of the llcllenic race ihe site of loleus 
the c( litre of so many poetic legends is at no gieat distance from 
the mode rn \ olo Near that town also, at a later period Demetnus 
Polioreetes foiiiuleel the city of Deimtnas which was called bv 
Pnilip V of Macedon one of the three fetters of Greece, Chalcis 
xnd Corinth being the othei two 

Ihe history of Ihessaly is closely connected with its geo- 
graphy Ihe icilihty of the land oltercd a temptation to 
invadcts^ .ind was thus the primary cause of the c.irl) migra- 
tions It w.is this motive which first induced the Thessalians 
to leave tliLir home in Epims and descend into this district, 
and from this movement arose the expulsion of the Boeotians 
from Auk, and their settlement m the country subsequently 
c.alled Bocotia, while another wave of the same tide drove the 
Don ins also southward, whose migrations changed the face of 
the Peloponncse Again, this rich soil was the natural home 
of a powerful aristocracy, such as the families of the Aleuadae 
of I arissa and the Scop.ad.ac of Crannon , and the absence of 
elevated positions was unfavourable to the foundation of cities, 
which might havo fostered the spirit of freedom and dcmocracv 
The pliins, also, were suited to the breeding of horses, and 
consequently the force m which the Thessahan nation was 
strong wis cavalrv, a kmd of troops which has usually been 
associated with oligarchy The wealth and the semi-Hellenic 
character of the people — for m race, as in geographical position, 


the Thessalians held an intermediate place between the non- 
Hellenic Macedonians and the Greeks of pure blood — caused 
them to be wantmg in patriotism, so that at the tune of the 
Persian wars we find the Aleuadae making common cause with 
the enemies of Greece When they were united they were a 
formidable power, but, like other half-organized communities, 
they seldom combined for long together, and consequent!) they 
influenced but little the fortunes of the Greeks 

For several centuries during the middle ages Rumanian immi- 
grants formed so large a part of the population of Thessaly 
that that district was called by the Byzantine writers Great 
Wallachia (Mtydkr] the Jewish traveller, Benjamin of 

Tudela, who passed through the country in the latter half of 
the 12th century, describes them as then occupying it At the 
present day only a few colonies of that race remain, the prin- 
cipal of which are found on the western side of Oly inpus and m 
some of the gorges of Pindus The lurkish inhabitants were 
settled in the larger towns, and here and there in the country 
districts, the most important colony being those called konia- 
rates, who were brought from Konia in Asia Minor shortly 
before the taking of Constantinople, and planted under the 
south-west angle of Olympus The Greeks, however, form the 
vast majority of the population, so much so that, even while 
the country belonged to the Ottomans, Greek was emplojed 
as the ofhdal langu.agc In accordance with the provisions of 
the Berlin treaty, Thessaly was ceded to the Greeks by the 
Porte in 1881, and became a portion of the Hellenic kingdom 
Sine e that time the prosperity of the prov ince has greatly 
increased The port of Yolo, which is almost the onl) outlet 
of the trade of the whole district, has become an important 
town of 2^,000 inhabitants, and daily communication by steamers 
now exists between it and Athens The interior of the country 
has also been opened up by means of railways One line runs 
north-westwards from Yolo by way of Yelestino (the ancient 
Pherae) to Larissa, which is situated on the Salambna (Peneius), 
and has a population of 18,000 souls, including 2000 Jews 
The Greeks, Turks and Jews here occupy different quarters of 
the city, but most of the Turkish inhabit.mts have now quitted 
the country, so that only four of the numerous mosques remain 
m use from Yelestino another line branches off to the west 
by Phersala (Phars.alos), Domokos (Thaumaki), Karditsa, and 
Tnkkala (Tnki), to Kalab.aka (Acginium), where the upper 
valley of the Salambna is entered In the neighbourhood of 
the last-named place, where the Cambunian chain of mountains 
descends in steep precipices to the plam, are the Meteora (“ mid- 
air ’’) monasteries (see Meteora) 
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THETFORD, a market town and municipal borough of 
England, mostly in the south-western parliamentarv division 
of Norfolk, but partly^ in the Stow market division of Suffolk, 
91 m N N E from London bv the Great Eastern railwa\ 
Pop (1901) 4613 Tlic town lies m a level, fertile countr) at 
the junction of the river Thet with the Little Ouse In the 
time of Edward III the town had twenty churches are! eight 
mon.isteries There are now three churches — St Peter’s, St 
Cuthbert’s and St Marv’s — principally of Perpendicuhar flmt 
work, of these St Mirv’s, on the Suffolk side, is the largest 
Thtre are a lew monastic remains, the chief being two g.ite- 
houses The most important relic of antiquity is the Castle 
Hill, a mound 1000 ft in circumference and 100 ft m height 
The grammar school was founded m 1610 In King Street is 
the mansion-house occupied as a hunting-lodge by Queen 
Elizabeth and James I The chief public buildings are a gild 
hall and a mechanics’ institute , there are several chanties 
Brewing and tanning are earned on , and there are also manure 
and chemical works, brick- and lime-kilns, flour-mills and 
agricultural implement works, engineering works and iron 
foundries The Little Ouse is navigable for barges down to 
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the Great Ouse Thetford is a suffragan bishopric in the 
diocese of Norwich Ihe town is governed by a mayor, 
4 aldermen, and 12 councillors Area, 7096 acres 
Early antiquaries identified Thetford (I'heodford, Tetford, 
Tefford) with Sitomagus, but modem research shows that there 
is no conclusive evidence of a permanent settlement before the 
coming of the Angles Tradition tells that Uffa, who probably 
threw up the earthworks called the Castle Hill, established the 
capital of East Anglia here about 575 Thetford owned a 
royal mint m the 9th century and was a flourishing town when 
the Conqueror acquired it Richard I granted it to Hamelin, 
Earl Warenne, and \vhen his heirs failed, it merged in the 
duchy of Lancaster and so in the crown About 1290 its prin- 
cipal officers were a mavor and coroner, afterwards assisted by 
eight burgesses, whom Henry VIIT increased to ten The town, 
never very prosperous since the Conquest, had then fallen into 
great decay, but the petitions of the burgesses for a charter 
were not heeded till 1573 when Elizabeth incorporated it under 
a mayor and common council Ihis charter, restored in 1692 
after its surrender to Charles II , remained in force till 1835 
when the borough was re-constituted Ihetford returned two 

members to parliament from 1529 till its disfranchisement in 
1868 Its Saturday market, which certainly existed in the 
13th century, was granted by the charter of 1573 and also a 
Magdalen fair (the 22nd of July) Fisheries were important m 
the 13th century 

Set V L Hunt Capital of Ea^t Anglia (1870), 1 Martin 
Hi^tor\ of T hit ford (177Q) 

THETIS, in Greek mythology, daughter of Nereus, wife of 
Peleus and mother of Achilles The chief of the fifty Nereids, 
she dwelt in the depths of the sea with her father and sisteis 
When Dion>sus leaped mto the sea to escape from the pursuit 
of L\curgus king ot the Ihracian Edoncs, and Hephaestus was 
flung out of heaven b) Zeus, both were kindl) received by 
Thetis Agam, when Hera, Athena and Poseidon threatened 
to bind Zeus in chains, she sent the giant Aegacon, who delivered 
him out of their hands She was married against hci wiU to 
Peleus (qv , see also Achilles) Thetis is used by Latm 
poets simply for the sea 

THEURIET, CLAUDE ADHl^AR ANDR^ (1833-1907), 
French poet and novelist, was born at Marl>-le-Roi (Seme et 
Oise) on the 8th of October 1833, and was educated at Bar-le- 
Duc in his mother’s province of Lorraine He studied law m 
Pans and entered the public service, attaining the rank of 
i:he/ de bureau before his retirement m 1886 He published in 
1867 the Chemin des bois, a volume of poems, many of which 
had already appeared in che Revue des Deux Monde s , Le bleu et 
le notrj pormes de la me teelle (1874), Nos oiseaux (t886), and 
other volumes followed M Theuriet gives natural, simple 
pictures of rustic and especially of woodland life, and Thcophile 
Gautier compvrecl him to Jaejues m the forest of Arden The 
best of his nov els are those that deal with provincial and country 
life Among them are Le manage de G(^rard{i%'j^) , Raymonde 
(1877), Le fils Maugars (1879), La inatson des deux Barbeaux 
(1879) , Sauvageonne (1880) , Reine des bois (1890) , Villa 
iranqutlle (1899) , Le manusmi du chanoine (1902) llieuriet 
received m 1890 the pnx Viiel from the French Academy, of 
which he became a member in 1896 He died on the 23rd of 
April 1907, and was succeeded at the Academy by A 1 Jean 
Richepm 

Sck. Emm Besson AndrS Theuriet (iSgo) 

THEVENOT, JEAN DE (1633-1667), French traveller in the 
East, was bom m Pans on the i6th of June 1633, and received 
his education m the college of Navarre The perusal of works 
of travel moved him to go abroad, and his circumstances per- 
mitted him to please himself Leaving France m 1652, he first 
visited England, Holland, Germany and Italy, and at Rome 
he fell in with DTIerbelot, who mvited him to be his companion 
in a projected voyage to the Levant D’Herbelot was detained 
by private affairs, but Thevenot sailed from Rome in May 1655, 
and, after vainly waiting five months at Malta, took passage 


for Constantinople alone He remained in Constantinople till 
the end of the foUowmg August, and then proceeded by Smyrna 
and the Greek islands to Egypt, landing at Alexandria on 
New Year’s Day, 1657 He was a year m Egypt, then visited 
Sinai, and, returning to Cairo, joined the Lent pilgrim caravan 
to Jerusalem He visited the chief places of pilgrimage in 
Palestine, and, after being twice taken by corsairs, got back 
to Damietta by sea, and was agam m Cairo m time to view 
the openmg of the canal on the rise of the Nile (on the 14th of 
Augusi r658) In January 1659 he sailed from Alexandria in 
an English ship, taking Goletta and Tunis on the way, and, 
after a sharp engagement with Spanish corsairs, one of which 
feff a prize to the English merchantman, reached Leghorn on 
the 12th of April He now spent four years at home m studies 
useful to a traveller, and in November 1663 again sailed for the 
East, calling at Alexandria and landing at bidon, whence he 
proceeded bv land to Damascus, Aleppo, and then through 
Mesopotamia to Mosul, Bagdad and Mendeli Here he entered 
Persia (the 27th of August, 1664), proceeding by Kermanshah 
and Hamadan to Isfahan, where he spent five months (October 
1664-E'ebruary 1665), and then joining company with the 
merchant Tavernier, proceeded by Shiraz and Lar to Bander- 
Abbasi, in the hope of finding a passage to India This was 
difficult, because of the opposition of the Dutch, and though 
Tavernier was able to proceed, Thevenot found it prudent to 
return to Shiraz, and, having visited the ruins of Persepolis, 
made his way to Basra and sailed for India on the 6th of 
November 1665, in the ship Hopewell,’’ arriving at the port 
of Surat on the loth of January 1666 He was in India for 
thirteen months, and crossed the country by Golconda to 
Masulipatam, rcturnmg overland to Surat, from which he sailed 
to Bandcr-Abbasi and went up to Shiraz He passed the 
summer of 1667 at Isfahan, disabled by an accidental pistol 
shot, and m October started for Tabriz, but died on the way at 
Miyana on the 28th of November 1667 

Thevenot \\as u,n '^ccomplibhctl linguist skilled in Turkish, 
Arabic and Persian, and a cuiious and diligent observer! He 
was also well skilled m the natural sciences especn.lly in hot my 
for which he made large collections in India His personal char- 
acter was admirable, and his writing* are still esteemed though 
i%his been justly observed that unlike Chardin, he saw only the 
outside of Fastcin life The account of his first journey was pub- 
lished at Pans m 1665 , it forms the first part of his collected 
Voyages The licence is dated December 166^ and the preface 
shows that Thevenot himself anranged it for publication before 
leaving on his second voyage The sicond anrf third parts were 
posthumously published from his journals in 1674 and 1684 (all 
4to) A collected edition appeared at Pans in 1689 and a second 
in 121110 at Amsterdam in 1727 (<; vols ) Theie is an indifferent 
English translation by A Lovell (fol London, 1687) 

THIAZINES, in organic chemistry, a senes of cyclic com- 
pounds contammg a rmg system of four carbon atoms, one 
nitrogen and one sulphur atom These may be grouped in 
three ways, giving the following skeletal structures — 


Members of the first series have not as yet been isolated De- 
nvatives of the second type have been obtained by A Luch- 
mami {Ber , 1896, 29 p 1429) by condensing y-chlorbutyl- 
amine with carbon bisulphide or with mustard oils in the 
presenee of caustic alkali , by M Kahan (ibtd , 1897, 30, p 1321) 
on condensing bromhexylamme hydrobromide with thioben- 
zamide 

CHa CHCCHaJBr HS CH, CHfCHa) iS 

(CH,)ad NH, ■’"HN C e«H* C 

Benzothiazines are obtained , from ortho-aminobenzyl halides 
and thio-amides 

XHaBr .CH, S 

+HaN CS*CH,-»C,H!< I 

nnh, cn, 

The most important thiazmes are those denved from class III , 
thiodiphenylamme, c.H4<^^)>CeH4, being the parent substance 
of the methylene blue series of dyestuffs Thiodiphenylamme 
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IS obtained synthetically by heating sulphur with diphenylamme 
or by the condensation of ortho-aminothiophenol with pyro- 
catechin It is a compound of neutral reaction The first 
known dyestuff of this senes was Lauth’s violet, which was 
prepared by oxidizing paraphenylene diamine in acid solution 
in the presence of sulphur By using dimethyl paraphenylene 
diamine m place of the simple diamine, methylene blue is 
obtamed The relationship of these substances to thiodiphenyl- 
amine was shown bv A Bemthsen, who, by nitration of 
thiodiphenylamme, obtained a dinitro-compound which on re- 
duction was converted into the corresponding di-amino-deriva- 
tive and this on oxidation yielded Lauth’s violet 

/NHv yNH. 

C«H4<( g )>C*H4 NO, CeH,<( ^ NO, -> NH„ ^ 

Methylene blue is the most important of all blue basic dyes 
and is put on the market frequently in the form of its zinc 
chloride double salt, which is soluble in water Acid oxidants 
m dilute aqueous solution convert it into methylene azure 


See further A Bemthsen, Ann , 2^0, ^ 73 , 251, p i , German 
Patents 45839 (1887), 47374 (1888) For a discussion as to the 
constitution of these dyestuffs, whether they are quaternary am- 
monium salts or thionium salts see A Hantzsch Ber , 1906, 39, 
PP I S3 1365 , F Kehrmann, %htd t 1906, 39, p 914 

THIAZOLES, in organic chemistry, a series of heterocyclic 
compounds containing the grouping shown below; the re- 
placeable hydrogen atoms in which are designated a, p and /x 
They are prepared by condensing thio-amides with a-haloid 
ketones or aldehydes, the thio-amide reacting as the tauto- 
meric thio-immo acid Ammo derivatives similarly result from 
thio-ureas and a-haloid ketones , the oxy derivatives from 
a-sulphocyanokelones by the action of caustic alkali , and the 
carboxylic acids from chloro-aceto-acetic ester, &c and thio- 
amides The thiazoles arc somewhat basic in character, and 
combine with the alkyl iodides to form thiazolmm iodides 

Dihydrothiazolcs, or thiazolmcs, are obtamed by condensing 
ethylene dibromidcs with thio-amidcs by the action of /3-haloia 
alkylctmines on tlao-amidcs (S Gabriel, Ber ^ 1891, 24, p 783, 
1896 29 p 2610) and by the action of phosphorus pontasulphide 
on acyl-/3-bromalkylamides (A Salomon Ber, 1893, 26 p 1328) 
They are much less stable than the thiazoles The benzothiazoles 
are a seiies of weak bases formed b> condensing carboxylic acids 
with orlho-aminothiophenols (A W Hofmann, Ber, 1880, 13, 
p 1224) by heating the acid anilides with sulphur or by the 
oxidation of thio anilides On fusion with caustic alkalis they 
decompose into their constituent annnothiophenol and acid De 
nvatives of tins group are important as substantive cotton dye 
stuffs ^ 


miaire (5th October 1795) he opposed those Fhermidorians who 
wished to postpone the dussolution of the Convention At the 
elections for the Corps L^gislatif he was elected by no less than 
thirty-two departments It was only by the intervention of 
Boulay de la Meurthe that he escaped transportation after the 
coup d^Hat of 18 Fructidor (4th September 1797), and he then 
returned to the practice of lus profession The establishment 
of the consulate brought him back to public hfe He was made 
prefect of the Gironde, and then member of the council of 
state, m which capacity he worked on the civil code He at 
this time had Napoleon’s confidence, and gave him whole- 
hearted support He did not entirely conceal his disapproval 
of the foundation of the Legion of 
NH^ HN NH, Honour, of the Concordat and of the 

Consulate for life, and his appoint- 
ment as prefect of the Bouches du Rh6ne, with consequent 
banishment from Pans, was a semi-disgrace 
A peer of the Hundred Days, he fled at the second Restora- 
tion to Lausanne During his exile he lived m Vienna, Prague, 
Augsburg and Brussels, occupying himself with his Mthnotres 
sur la Convention et le Directoire (Pans, 2 vols , 1824) , Mdmoires 
sur le Consulai par un ancten conseiller diiat (Pans, 1827) , 
Htsioire gMrale de Napoleon Bonaparte (6 vols , Pans and 
Stuttgart, 1827-28, vol 111 not printed) , Le Consulai et V Empire, 
vol 1 of which IS identical with vol vi of the Htstoire de 
NapoUon (10 vols , 1834) The revolution of 1830 permitted 
his return to France, and he lived to become a member of the 
Imperial Senate under the third empire He died m Pans on 
the 8th of March 1854 m his eight) -ninth year 


(A) 

s 

HC CH/ 
(/3) (a) 


I I > 

Benrotlunzdle 


THIBAUDEAU, ANTOINE CLAIR, Comte (1765-1854), 
French politician, was born on the 23rd of March 1765, the son 
of Antoine de Thibaudcau (1739-1813), a lawyer of Poitiers 
and a deputy to the States-Gcneral of 1789 He was admitted 
to the bar in 1787, and in 1789 accompanied his father to the 
States-General at Versailles When he returned to Poitiers in 
October he immediately set up a local revolutionary club, and 
m 1792 was returned as a deputy to the Convention 
Thibaudeau joined the party of the Mountain and voted for 
the death of Louis XVI unconditional!) Nevertheless he in- 
curred a certain amount of suspicion because he deeJmed to 
join the Jacobin Club In ^lay 1793 he was on a special mission 
in the west and prevented his department from joining the 
Federalist movement Thibaudeau occupied himself more par- 
ticularly with educational business, notably in the organization 
of the museum of the Louvre It was he who secured the 
inclusion of Tom Paine’s name in the amnestv of Girondist 
deputies Secretary and then president of the Convention for 
a short period, he served on the Committee of Public Safety 
and of General Security After the insurrection of 13 Vend6- 


The special value of Thibaudeau’s works arises from the fact 
that he wrote only of those events of which he had personal know- 
ledge, and that he quotes with great accuracy Napoleon’s actual 
words Hib MSmoires sur le Consulai has been translated into 
English, with introduction and necessary notes, by G K Fortescue 
with the title of Bonaparte and the Consulate (1908) Among the 
papers left by Thibaudeau were documents entitled Ma Bto^raphte 
and Mdmotres avant ma nomination a la Convention Ihcse were 
published in a small volume (Pans and Niort, 1875) which includes 
a list of his works and of the narrative of his hfe 

THIBAUT (or Theobald) IV (1201-1253), count of Cham- 
pagne and Bne, and king of Navarre, French poet, was bom 
at Troyes m 1201 His father, Thibaut III of Champagne, 
died before his son’s birth, and his mother, Blanche of Navarre, 
was compelled to resign the guardianship of the young prince 
to Philip Augustus, long of France but there is little doubt 
that the child was acquainted with ChrCticn dc Troyes and the 
other trouvlres who found patronage at the court of Cham- 
pagne Thibaut’s verses belong to what is called “ courteous ” 
poetry, but the> have a personal note that distmguishes them 
from mere exercises Thev are addressed to Blanche of Castille, 
the wife of Louis VIII , and Thibaut’s relations with her have 
been the subject of much controversy The count took part 
with Louis in the crusade against the Albigcnses, but in 1226, 
with no apparent reason, left the kmg and returned to Cham- 
pagne Three months later Louis died under doubtful circum- 
stances, and Thibaut was accused by his enemies of poisoning 
him to facilitate his own intrigue with Blanche The real 
reason for Thibaut’s desertion appears to have been a desire 
to consolidate his position as heir-apparent of Navarre b\ an 
alliance with the disaffected nobility of the south of France, 
but from this confederation Blanche was skilful enough to 
detach him The resentment of the league involved him m a 
war m which Champagne was laid waste, and h's capital saved 
only by the royal intervention In 1234 he succeeded his 
uncle, Sancho VII , as king of Navarre, and from this period 
date his most fervent songs in praise of his lady The crusade 
turned Thibaut’s thoughts to religion, and he announced his 
intention of singing henceforth onh m honour of the Virgin 
Unfortunately his devotion took darker forms, for before sailing 
for the Holy Land he ordered and witnessed the burning of a 
hundred and eighty-three unfortunate men and women con- 
victed of Manichaeism The years 1239 and 1240 were spent 
m Palestine, and from the time of his return Thibaut devoted 
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himself to efforts for the improvement of his dominions that 
won for him the title of le Bon He died at Pampeluna on the 
14th of July 1253 

rhibaut was the mast popular of all the 13th century song- 
writers and his work is marked by a grace and sweetness which 
he owes perhaps in part to his association with the troubadours 
of the south He is said to have set his own songs to music It 
seems doubtful whether the notes that have come down to iis can 
with justice lie attributed to him, but there is no contesting the 
musical quality of his verse His fame spread beyond the \lps 
and Dante admired his poetry Me wzis one of the most celebrated 
authors of jeux-partts, elaborate discussions between two inter- 
locutors usually on the subject of love 

His works were edited in 1851 by P Tarb6 m his Chansonmers 
de Champagne 

THIBAUT, ANTON FRIEDRICH JUSTUS (1774-1840) 
German jurist, was bom at Hameln, in Hanover, on the 4th ol 
January 1774, the son of an officer in the Hanovenan army, 
of French Huguenot descent After passing his school-days in 
Hameln and Hanover, young Thibaut entered the university 
of Gottmgen as a student of jurisprudence, went thence to 
Konigsbcrg, ivhere he studied under Kant, and afterwards to 
Kiel, where he was a fellow-student with Niebuhr Here, 
after taking his degree of doctor jurt<:y he became a Pnvat- 
dozent In 1798 he was appointed extraordinary professor of 
civil law, and m the same year appeared his Versuche uber 
einzelne Thetle der Theorte des Rechts (1708), a collection of 
essays on the theory of law, of which by far the most important 
was entitled Uber den der Philosophie auf die Auslegung 

der positiven Gesetze, wherein he sought to show that history 
without philosophy could not interpret and explain law In 
1799 was publish^ his Theorte der logischen Auslegung des 
romischen Rechts, one of his most remarkable works In 1802 
he published a short cnticism of Feuerbach’s theory of criminal 
law, which recalls in many ways the speculations of Bentham 
The same year appeared Uber BesUz tind I erjahrung, a treatise 
on the law of possession and the limitation of actions In 1802 
Thibaut was called to Jena, where he spent three years and 
wrote, in Schiller’s summer-house, his chief work, System des 
Pandektenrechh (1803), which ran into many editions The 
fame of this book depends before all else upon the fact that it 
was the first modem complete compendium of the subject, 
distmguished alike b\ the accuracy of its sources and the 
freedom and unpedantic manner in which the subject is handled 
It IS, in effect, a codification of the Roman law as it then obtained 
in Germany, modified by Canon law and the practice of the 
courts into a comprehensive system of Pandect law At the 
invitation of the grand-duke of Baden he went to Heidelberg 
to fill the chair of civil law and to assist m organizing the 
university, and he never quitted that town, though he re- 
ceived m after years, as his fame grew, invitations to Gottingen, 
Munich and Leipzig His class was large, his influence great , 
and, except Gustav Hugo and Savigny, no civilian of his time 
was so well known In 1814 appeared his CtvtltsHsche Abhand- 
lungen, of which the principal was his famous essay the parent 
of so much literature, on the necessity of a national code for 
Germany {vtde tnfra) In 1819 he was appointed to the upjxr 
house of the newly constituted Baden parliament He was 
also made member of the Scheidungsgericht (divorce court) 
In 1836 Thibaut published his Erorterungen des romischen 
Rechts One of his last works was a contnbution in 1838 to the 
Archw fur die civthshsche Praxis, of which he was one of the 
editors (see below) Ihibaut mamed, in 1800, a daughter of 
Professor Ahlers of Kiel He died after a short illness, at 
Heidelberg, on the 29th of March 1840 
Tlnbaut a man of strong personabty and manly consistent 
nature was much more than a jurist he deserves to be remem 
bered in the tustory of music Palestnna and the early composers 
of church music were his delight and in 1824 appeared anony- 
mously his work tJher die Reinhnt der Tonkunst in which he j 
eulogized the old music and especially that of Palestrina Ht I 
was an ardent collector of old compositions and often sent young 
men to Italy, at his own expense, to discover interesting musical 
manusenpts Among the masters of German prose too Thibaut 
holds no mean place His style is simple ind manly, but nch m 
the happy accidents of expression which cone only to true artists 


F. J.-— THIBAW 

Most of Tiubciut’s works have already been mentioned but his 
essay on the necessity of a code for Germany {Uber dte Nothwen- 
digheit etnes allegemeincn burgerhehen Rechts fur Deutschland) which 
was inspired by the enthusiasm of the war of Liberation and written 
in fourteen days deserves further notice Thibaut himself ex- 
plained m the Archtv fur die civiUsttsche praxis, m 1838 the origin 
of this memorable essay He had realized the change denoted by 
the maxch of German soldiers to Pans m 1814, and the happy 
future opened up for Germany The system of small states ne 
hoped and believed would continue , for the big state he considered 
crushing to the life of the individual and harmful as concentrating 
the warm life ” of the nation m one central point In his judg- 
ment the only unity practicable and needful for Germany was that 
of law , and for this he urgcil all the German governments to labour 
The essiy was as much a condemnation of the entiie state of juris- 
prudence as an argument for codilication , it was a challenge to 
civilians to justify their very existence Savigny took up the 
challenge thus thrown down and a long eontroversy as to points 
not very clearly dehned took place Ihe glory of the controversy 
belonged to Savigny , the real victory rested with Ihibaut 

Ihe framers of the new German cml code {bur get Itches Gesetz 
buck) m 1879 were indebted for the arrangement of their matter 
m no small degree to Thibaut’s method and clear classification, but 
beyond this the code based on the common law of the several 
German states, which was adroitly blended by the unis pandettafum 
into an harmonious whole does not reflect his influence He was 
one of the earhest to criticize the divisions found in the Institutes, 
and he earned on with Gustav Hugo a controversy as to these 
Iioiiits 

In modern Gtrman Ugal litcratuic Thibaut’s influence is not 
very pcrceiitihle Even it Heidelbeig it was quickly superseded 
by that 01 his successor, Karl Adolf von Vangcrou (1805-1870), 
and in Germany liis works arc now little used as tevt-bpoks But 
those best able to judge Thibaut liave most praised him Austin, 
who owed much to him describes him as one ' who for penetrating 
acuteness, rectitude of judgment and depth of learning and elo- 
quence of exposition, may be placed by the side of von Savigny, 
at the head of all living civilians ” 

For further mforniation as to Ihibaut s life and work, see Baum- 
stark Thibaut Bldttcr dir Lrtnnerung (1841) Kirl Hagcmann, 
Aus dem Leben H F J rhibaut, mit Corrcspondi nz m die Preuss 
J ahrbucher (1880) , Teichmann in HoltzcndorfJ's RechUlrxihon 
and F Landsberg m Allgtmtinc Deutsche Biographu vol 37 

THIBAW, or Hsipaw, one of the Northern Shan States of 
Burma It is called by the Shans, and officially, Hsipaw, and 
also frequently Ong Pawng (the name of an old capital) It 
includes four states — Thibaw, the main state, and the sub- 
states of Mong Long, Mong Tung and lhonz6 (or Hsumhsai) 

S ie whole state has an area of 5086 sq m , and the population 
1901 was 104,700 The mam state lies on the geological 
fault which runs cast and west across the Shan States, from the 
Salween at Kunlong and beyond to nearly the rim of the Shan 
tableland at Gokteik It is therefore broken up into a mass 
of not very well-defined ridges and spurs, crossing and rt -enter- 
ing The chief plain land is in the valley of the Nam Tu 
(Myit-ngc), near Thibaw town, and the valley or strath of the 
Pyawng Kawng, Nawng Ping neighbourhood Elsewhere the 
valleys are insignificant I he hills on the Mong lung border 
reach their highest elevations in tlie peaks Loi Pan (6848 ft ) 
and Loi Htan (6270 ft) lo the north-west of 'Ihibaw town, 
on the Tawng Peng border, Loi Lam rises to 6486 ft The 
valley of the Nam Tu marks the lowest point in the state at 
Thibaw town, about 1400 ft , and rises on the east in Mong 
Tung to a plain level of about 2500 ft , and on the west in 
Mong Long to a confused mass of hills with an average height 
of 4500 ft , broken up by the Nam Yawn and Nam Kaw valleys, 
which are about 3000 ft above mean sea-level 

Tlu chief river is the Nam Tu or Myit ng6, also frcqitently called 
by its classical name the Doktawadi Ihe main stream rises in 
the Salween-fiTawacldy watershed and is enlarged by considerable 
tributaries At Thibaw town it lo 250 yds wide and ibout 8 ft 
deep, with a fairly strong current The Nam Tu is navigable only 
m local stretches, and between Thonz6 and I awksawk (Yatsauk) 
it flows through a gorge between cliffs ^000 to 4000 ft high 
At the gorge of Hokut (Ng6kteik) the Nam Htang and the Ncani 
Pas6 unite to form the Nam Kut, which passes into the ground 
at tht natural bridge where the Mandalay Kunldng rulwnv crosses 
the gorge md reappears to join the Nam Tu Ihe bed of the 
Nam Kut is about i^fx) ft below the general level of the country 
Coal is found at various places in the state but is not of very high 
quality Salt -wells are worked by the inh ibitants of Mawhkio 
(Bawgyo) about 7 m from Thibaw town The average maximum 
temperature at the beginning of April is tibout 96° and the minimum 



THIEjLJs^ANN-rTHIERRY 847 


about the same period 65° The rainfall averages about 70 in 
for the year Ihe chief crops are rice, cotton, sesamum, tea in the 
hilis, and thanat, the leaf of a tree used for the wrapper of the 
Burma, or “ green ” cheroot Cptton cloth was formerly much 
more generally manufactured than it now is, and a coarse country 
paper is also made Other industries are merely of articles for 
focal use Ihe government cart road to Lashio passes through 
the centre of the state, and from this various unraetalltd roads 
radiate to different parts of the state and the neighbouring states 
The Mandalay Kunldng railway, now open as far as Lashio, also 
passes through the capital Teak forests exist along the banks of 
the Nam Tu and in the M6ng L6ng states but both have been 
practically exhausted, and will have to be closed for many years 
Previous to the annexation, and in a general way stiU the state 
IS administered by the sawbiva, or chief aided by a council of six 
amats or ministers Under them art a number of batngs, who 
are in charge of circles and townships Each n^-hatng has an 
astvtn or clerk, and each village has a headman, or ktn-man The 
amats supervise the administration of a certain number of districts 
riie old System is now being assimilated to that followed in Burma 
The chief bao Hkc was for a time in England (J G Sc ) 

THIELMANN, JOHANN ADOLF, Freiherr von (1765- 
1824), Prussian cavalry soldier, was bom at Dresden Entering 
the Saxon cavalry in 1782, he saw service against the French 
in the Revolutionary Wars and in the Jena campaign When, 
after the disaster of Jena, Saxony allied herself with her con- 
queror, Ihiclmann accompanied the Saxon contingent which 
fought at the siege of Danzig and at Fnedland In 1809, as 
colonel of a Free-C orps, he opposed the advance of the Austrians 
into Saxony, and was rewarded for his services with the grade 
of major-general, further promotion to lieutenant-general fol- 
lowing in i8to As commander of the Saxon Heavy Cavalry 
Brigade he took part in the advance on Moscow two years 
later, and his conduct at Borodino attracted the attention of 
Napoleon, who took Thielmann into his own suite His own 
sovereign at the same time made him Freiherr In the war of 
Liberation Thielmann took a prominent part , as governor of 
1 organ by his king’s orders he at first observed the strictest 
neutrality, but on receipt of an order to hand over the fortress 
to the Erench he resigned his command and, accompanied by 
his staff officer Aster, joined the allies As a Russian general 
he was employed m reorganizing the Saxon army after Leipzig, 
and in 1814 he commanded the Saxon corps operating in the 
Low Countries Early in the following year he became a 
lieutenant-general in the Prussian service, and in command of 
the 3rd army corps he took part in the Waterloo campaign 
From the field of Tagny he retired with the rest of Bluchcr’s 
army on Wavre, ind when the other corps marched towards 
Waterloo, Thielmann covered this movement against Grouchy, 
fighting the spirited aetton of Wavre (June 1^19) He was 
later a corps commander at Munster and at Coblenz, and at 
the latter place be died in 1824 

See von Hu tel, Biogruphischc Skizzc dcs Generals von Thielmann 
(Beilin 182S) , von Hol/cndorff Bcitrage znr Biographic dcs 
Generals Freiherrn von Thielmann (Dresden, 18^0) , von Peters- 
dorf General Johann Adolf Freiherr von 1 hielmann (Leipzig 1894) 

THIERRY, the name of two Erench historians, the brothers 
Augustin and Amcdte, both of whom, though their litcrarv 
and historical powers were far from being equal, displayed the 
same devotion to historical study 

I Jacques Nicolas Augustin Ticerry (i795-i8<56), the 
elder and more gifted, was born at Blois on the loth of May 
1795 lie had no advantages of birth or fortune, but was 
greatly distinguished at the Blois Grammar School, and entered 
the hcole mrmale supmeure (1811) In 1813 he left it, and was 
sent as a professor to Compiegne, but stayed there a very short 
time His ardent and generous nature led him to embrace the 
ideas of the French Revolution with enthusiasm, and he became 
fired with Saint Simon’s ideal society of the future He became 
the secretary, and, as he would say himself, the “ adopted son ” 
of the famous visionary (1814-17), but, while most of Saint 
Simon’s followers turned their attention to the affairs of life, 
devoting themselves to the problems, both theoretical and 
practical, of political economy, Thierry turned his to history 
His imagmation had been powerfully impressed by reading 


Les Martyrs, m which Chateaubriand had contrasted the two 
civilizations and the two races from which the modem world 
has sprung His romantic drdour was later still further 
nourished by the works of Sir Walter* Scott, and though he did 
not himself actually write romances, his conception of history 
fully recognized the dramatic element HiS mam ideas on the 
Germanic invasions the Norman Conquest, the formation of 
the Communes, the gradual ascent of the nations towards free 
government and parliamentary institutions are already ob- 
servable in the articles contributed by him to the Censeur 
europ^en (1817-20), and later in his Leitres sur rhistmre de 
France (1820) From Fauriel he learnt to use the oirgmal 
authorities , and by the aid of the Latin chronicles and the 
collection, as yet very ill understood, of the Anglo-Saxon laws, 
he composed his Htstotre de la Conquite de VAngleterre par le$ 
Normands, the appearance of which was greeted with great 
enthusiasm (1825) It was written in a style at once precise 
and picturesque, and was dominated by an idea, at once 
generous and false, that of Anglo-Saxon liberty resisting the 
invasions of northern barbanans, and reviving, in spite of 
defeat, in the parliamentary monarchy His artistic talent as 
a wntcr makes the weaknesses and deficiencies of his scholar- 
ship less obvious This work, the preparation of which had 
required several years of hard work, cost Thierry his eye- 
sight , m 1826 he was obliged to engage secretanes and in 1830 
became quite blind Notwithstanding, he continued to pro- 
duce works In 1827 he republished his Leitres sur Vhtstoire 
de France, with the addition of fifteen new ones, in which he 
described some of the more striking episodes in the history 
of the nse of the medieval communes The chronicles of the 
nth and 12th centunes and a few communal charters provided 
him, without requiring a great amount of erudition, with 
materials for a solid work E'er this rtason his work on the 
(ommuncs has not become so out of date as his Norman Con- 
quest , but he was too apt to generalize from the facts furnished 
by a few sinking cases which occurred m a small portion of 
France, and helped to spread among the public, and even 
among professional historians, mistaken ideas concerning one 
of the most complex problems relating to the social ongms of 
E'rance 

Thierry was ardent in his applause of the July Revolution 
and the triumph of liberal ideas , at this time, too, his brother 
Amcdte was appointed prefect, and he went to live with him 
for four years He now re-edited, under the title of Dix ans 
d'Hudes histonques, his first essays in the Censeur europ^en and 
the Courrier franjats (1834), and composed his Rdetis des temps 
nidrovingiens , in which he reproduced in a vivid and dramatic 
form some of the most characteristic stones of Gregory of 
Tours These Rdats appeared first in the Revue des Deux 
Mondes , when collected in volume form, they were preceded 
by long and interesting Const ddrations ^ur Vhisiotre de France 
From the 7th of May 1830, Thierry had already been a member 
of the Acadthme des Inscriptions et Belles Leitres , in 1841, on 
the motion of Villemain, the French Academy awarded him 
the first Prix Gobert, which became a kind of literary inherit- 
ance for him, being renewed in his favour fifteen years in 
succession Moreover, he had been allotted the task of publish- 
ing m the series of the Documents in^dits a selection of acts 
bearing on the history of the Third Estate By the aid of 
zealous collaborators (including Bourquelot and Louandre) he 
compiled, m four volumes, a valuable Recuetl des monuments 
in/dits de Vhtstoire du Tiers itat (1850-70), which, however, 
hear only on the northern part of France The preface 
appeared afterwards in a separate volume under the title of 
Tlistoire du Tiers Aat To Thierry belongs the credit for 
inaugurating m France the really critical stud\ of the communal 
institutions, and we cannot make him responsible for the 
neglect into which it relapsed after his death The last years 
of his life were clouded by domestic griefs and by illness In 
1844 he lost his wife, Julie de Queiengal, an intelligent woman, 
who had been to him a collaborator as capable as she was 
devoted The revolution of 1848 inflicted 6 n him a final blow. 



8+8 THIERS, LOUIS ' ADOti^HE 


by overturning that regime of the Liberal hourgemte the 
triumph of which he had hailed and justified as the necessary 
outcome of the whole course of French history He began to 
distrust the rationalistic opinions which had hitherto estranged 
him from the Church When Catholic writers animadverted 
on the “ historical errors ” in his writings he promised to correct 
them, and accordmgly we find that m the final edition of his 
Histoire de la Conquite his severe judgments on the policy of the 
court of Rome, together with some faults of detail, are elimi- 
nated Though he did not renounce his Liberal friends, he 
sought the conversation of enlightened priests, and just before 
his death he seems to have been disposed to enter the pale of 
the Church He died m Pans on the 22nd of May 1856, after 
several years of suffering endured with heroism 
II Am^d^e Simon Dominique Thierry (1797-1873) was the 
younger brother of Augustin, and was born on the 2nd August 
1797 He began life as a journalist (after an essay, like his 
brother, at schoolmastering), was connected with the famous 
romantic harbinger the Globe, and obtained a small government 
clerkship His first book was a brief history of Guienne in 1825, 
and three years later appeared the first volume of the Htstotre 
des Gaulots, which was received with much favour, and obtained 
him, from the royalist premier Martignac, a history professor- 
ship at Besangon He was, however, thought too liberal for the 
government of Charles X , and his lectures were stopped, with 
the result of securing him, after the revolution, the important 
post of prefect of the Haute-Saone, which he held eight years 
During this time he published nothing In 1838 he was trans- 
ferred to the council of state as master of requests, which post 
he held through the revolution of 1848 and the coup d^^tat till 
i860, when he was made senator — a paid office, it must be 
remembered, and, m effect, a lucrative smecure He also 
passed through all the ranks of the Legion of Honour, became 
a member of the Academic des Inscriptions in 1841, and in 1862 
received the honorary degree of D C L at Oxford He had, 
except during the time of his prefecture, never intermitted his 
literary work, bemg a constant contributor to the Revue des 
deux mondes, lus articles (usually worked up afterwards into 
books) almost all dealing with Roman Gaul and its period 
Ihe chief were the Hxi>ioiYe des Gaulots, 3 vols (1828, 1834, 
1845 » edition of vol 1 appeared in 1870) , Histoire 

de la Gaule sous V administration romaine (3 vols , 1840-47 , 
2nd ed 1871), Histoire d" Attila, de ses fils et successeurs 'fusqu'd 
V Hahlissement des Hongrots en Europe (1856 , 5th ed in 1874) , 
Tableau de VEmpire romain (1862 , 5th ed in 1871 , now quite 
out of date) , Recits de Vhistoire romaine au ^ihle la lutte 
contre les Barbares, and les luttes religieuses (i860 , 2nd ed m 
6 vols 1880) He died m Pans on the 27 th of March 1873 
His son, Gilbert Au^stin Thierry (born 1843), who began a 
literary career by articles on Les Revolutions dAngleterre (1864) 
and some Essais dhistoire rehgieuse (1867), afterwards confined 
himself to the writing of novels (C B *) 

THIERS, LOUIS ADOLPHE (1797-1877), French statesman 
and historian, was bom at Marseilles on the i6th of April 
1797 His family are somewhat grandiloquently spoKcn of as 
“ doth merchants ruined by the Revolution,” but it seems 
that at the actual time of his birth ms father was a locksmith 
His mother belonged to the family of the Cheniers, and he was 
well educated, first at the lycee of Marseilles, and then in the 
faculty of law at Aix Here he began his lifelong friendship 
with Mignet, and was called to the bar at the age of twenty- 
three He had, however, httle taste for law and much for 
literature , and he obtained an academic prize at Aix for a 
discourse on Vauvenargues In the early autumn of 1821 
Thiers went to Pans, and was quickly introduced as a contri- 
butor to the Constituhonnel In each of the years immediately 
following his arrival m Pans he collected and published a 
volume of his articles, the first on the salon of 1822, the second 
on a tour m the Pvrenees He was put out of all need of 
money by the singular benefaction of Cotta, the well-known 
Stuttgart publisher, who was part-proprietor of the Consti- 
tutionnel, and made over to Thiers his dividends, or part of 


them. Meanwhile he became very well known in Liberal 
society, and he had begun the celebrated Histoire de la revolts 
tion francaise, which founded his literary and helped hiS 
political fame The first two volumes appeared m 1823, fbe 
last two (of ten) in 1827 The book brought him little profit 
at first, but became immensely popular The well-known 
sentence of Carlyle, that it is “ as far as possible from meriting 
Its high reputation,” is in strictness justified, for all Thiers’s 
historical work is marked by extreme inaccuracy, by prejudice 
which passes the limits of accidental unfairness, and by an 
almost complete indifference to the ments as compared with 
the successes of his heroes But Carlyle himself admits that 
Thiers is “ a bnsk man m his way, and will tell you much if 
you know nothing ” Commg as the book did just when the 
reaction against the revolution was about to turn into another 
reaction m its favour, it was assured of success 
For a moment it seemed as if the author had definitely 
chosen the lot of a literary man, not to say of a literary hack 
He even planned an Histoire generale But the accession to 
power of the Polignac ministry m August 1829 changed his 
projects, and at the beginnmg of the next year Thiers, with 
Armand Carrel, Mignet, and others started the National, a 
new opposition newspaper Ihiers himself was one of the 
souls of the actual revolution, being credited with “ overcoming 
the scruples of Louis Philippe,” perhaps no Herculean task 
At any rate he had his reward He ranked as one of the 
Radical supporters of the new dynasty, in opposition to the 
party of which his rival Guizot was the chief literary man, 
and Guizot’s patron, the due de Broglie, the mam pillar At 
first Ihiers, though elected deputy for Aix, obtained only 
subordmate places in the ministry ot finance After the over- 
throw of his patron Laffitte, he became much less radical, and, 
after the troubles of June 1832, was appointed to the mimstry 
of the mterior He repeatedly changed his portfolio, but re- 
mained in office for four years, became president of the council 
and in effect prime minister, and began his series ot quarrels 
and jealousies with Guizot At the time of his resignation in 
1836 he was foreign mmister, and, as usual, wished for a spirited 
policy m Spain, which he could not carry out He travelled 
in Italy for some time, and it was not till 1838 that he began a 
regular campaign of parliamentary opposition, which in March 
1840 made him president of the council and foreign minister 
for the second time But he held the position barely six months, 
and, being unable to force on the king an anti-English and 
anti-Turkish policy, resigned on the 29th of October He now 
had httle to do with politics for some years, and spent his time 
on his Histoire du Consulat et de VEmpire, the first volume of 
which appeared in 1845 Though he was still a member of the 
chamber he spoke rarely, till after the beginning of 1846, when 
he was evidently b’ddmg once more for power Immediately 
before the revolution of February he went to all but the greatest 
lengths, and when it broke out he and Odillon Barrot were 
summoned by the king , but it was too late Thiers was unable 
to govern the forces he had helped to gather, and he resigned 
Under the republic he took up the position of conservative 
republican, which he ever afterwards maintained, and he 
never took office But the consistency of his conduct, especi- 
ally in voting for Prince Louis Napoleon as president, was 
often and sharply criticized, one of the criticisms leading to a 
duel with a fellow-deputy, Bixio He was arrested at the coup 
detat, was sent to Mazas, and then escorted out of France 
But in the followm^ summer he was allowed to return For the 
next decade his history was almost a blank, his time being 
occupied for the most part on The Cinsulate and the Empire 
It was not till 1863 that he re-entered political life, being 
elected by a Parisian constituency For the seven years 
following he was the chief speaker among the small band of 
anti-Imperiahsts in the French chamber, and was regarded 
generally as the most formidable enemy of the empire While 
nominally protesting against its foreign enterprises, he per- 
petually harped on French loss of prestige, and so contributed 
more than any one else to stir up the fatal spirit which brought 
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on the war of 1870 Even when the Liberal-Imperialist 
Ollivier ministry was formed, he mamtamed at first an anything 
but benevolent neutrality, and then an open opposition, and it 
IS impossible to be sure whether mere “ canniness,” or some- 
thing better, kept him from joining the government of the 
National Defence, of which he was in a manner the author 

Nevertheless the collapse of the empire was a great oppor- 
tunity for Thiers, and it was worthily accepted He undertook 
in the latter part of September and the first three weeks of 
October a circular tour to the diliercnt courts of Europe in 
the hope of obtaining some intervention, or at least some good 
offices The mission was unsuccessful , but the negotiator 
was on its conclusion immediately charged with another — that 
of obtaining, if possible, an armistice directly from Prince 
Bismarck The armistice having been arranged, and the 
opportunity having been thus obtained of electing a National 
Assembly, Thiers was chosen deputy by more than twenty 
constituencies (of which he preferred Pans), and was at once 
elected by the Assembly itself practically president, nominally 
chef du pouvoir exicultf He lost no time in choosing a coalition 
cabinet, and then personally took up the negotiation of peace 
Probably no statesman has ever had a more disgusting task , 
and the fact that he discharged it to the satisfaction of a vast 
majority is the strongest testimony to Thiers’s merits He 
succeeded m convincing the deputies that the peace was neces- 
sary, and it was (March i, 1871) voted by more than five 
to one, 

Thiers held office for more than two years after this event, 
which shows the strength of the general conviction that he alone 
could be trusted He had at first to meet and crush at once 
the mad enterprise of the Pans commune Soon after this 
was accomplished he became (August 30th) in name as well as 
in fact president of the republic 

His strong personal will and infle: ible opinions had much 
to do with the resurrection of France , but the very same facts 
made it inevitable that he should excite violent opposition 
He was a confirmed protectionist, and free trade ideas had made 
great way m France under the empire , he was an advocate 
of long military service, and the devotees of la revanche were 
all for the introduction of general and compulsory but short 
service Both his talents and his temper made him utterly 
indisposed to maintain the attitude supposed to be incumbeni; 
on a republican president , and his tongue was never a care- 
fully governed one In January 1872 he formally tendered 
his resignation , and though it was refused, almost all parties 
disliked him, while his chief supporters — men like R^musat, 
Barthdlemy Samt-IIilaire, and Jules Simon — ^were men rather 
of the past than of the present 

The year 1873 was, as a parliamentary year in France, occu- 
pied to a great extent with attacks on Thiers In the early 
spring regulations were proposed, and on April 13th were carried, 
which were intended to restrict the executive and especially 
the parliamentary powers of the president On the 27 th of the 
same month a contested election in Pans, resulting in the return 
of the opposition candidate, M Barodet, was regarded as a 
grave disaster for the Thiers government, and that government 
was not much strengthened by a dissolution and reconstitution 
of the cabinet on May 19th Immediately afterwards the 
question was brought to a head by an interpellation moved by 
the due de Broglie The president declared that he should 
t ike this as a vote of want of confidence , and in the debates 
which followed a vote of this character (though on a different 
formal issue, and proposed by M Ernoul) was carried by 16 
votes in a house of 704V Thiers at once resigned (May 24th) 

He survived his fall four years, continuing to sit in the 
Assembly, and, after the dissolution of 1876, in the Chamber 
of Deputies, and sometimes, though rarely, speakmg He was 
also, on the occasion of this dissolution, elected senator for 
Belfort, which his exertions had saved for France , but he 
preferred the lower house, where he sat as of old for Pans 
On May i6th 1877, he was one of the “ 363” who voted want 
of confidence m the Broglie ministry (thus paymg his debts). 


and he took considerable part in organizing the subsequent 
electoral campaign But he was not destined to see its success, 
being fatally struck with apoplexy at St Germain-en-Laye on 
September 3rd Thiers had long been married, and his wife 
and sister-in-law. Mile Dosne, were his constant companions , 
but he left no children, and had had only one — a daughter — 
who long predeceased him He had been a member of the 
Academy since 1834 His personal appearance was remarkable, 
and not imposing, for he was very short, with plain features, 
ungainly gestures and manners, ver>^ near-sighted, and of dis- 
agreeable voice , yet he became (after wisely giving up an 
attempt at the ornate style of oratory) a very effective speaker 
in a kind of conversational manner, and m the epigram of 
debate he had no superior among the statesmen of his time 
except Lord Beaconsfield 

Thiers was by far the most gifted and interesting of the group 
of literary statesmen which formed a unique feature m the French 
political history of the 19th century Ihere arc only two who are 
at all comparable to him — Guizot and Lamartine , and as a states- 
man he stands far above both Nor is this eminence merely due 
to his great opportunity in 1870, for Guizot might under Louis 
Fhilippe have almost made himself a French Walpole at least a 
hrench Palmerston and Lamartine’s opportunities after 1848 were 
for a man of political genius illimitable But both failed — Lamar 
tme almost ludicrously — while Thiers m hard conditions made a 
stnking if not a brilliant success But he only showed well when 
he was practically supreme Even as the minister of a constitu- 
tional monarch his intolerance of interference or joint authority 
his temper at once imperious and intriguing his inveterate inclina- 
tion towards brtgtce that is to say underhand nvalry and caballing 
for power and place, showed themselves unfavourably and his 
constant tendency to inflame the aggressive and chauvinist spirit 
of his country neglected fact was not based on any just estimate 
of the relative power and interests of France and led his country 
more than once to the verge of a great calamity In opposition 
both under Louis Philippe and under the empire, and even to some 
extent in the last four jears of his life his worst qualities were 
always manifested But with all these drawbacks he conquered 
and will retain a place in what is perhaps the highest as it is cer- 
tainly the smallest class of statesmen — the class of those to whom 
their country has had recourse in a great disaster, who have shown 
m bringing her through that disaster the utmost constancy courage, 
devotion and skill and who have been rewarded by as much 
success as the occasion wrmitttd 

As a man of letters Thiers is very much smaller He has not 
only the fault of difluseness which is common to so mans of the 
best-known historians of his century but others as senous or rrore 
so The charge of dishonesty is one never to be lightly made 
against men of such distinction as his, especially when their evident 
conlidence in their own infallibility their faculty of ingenious 
casuistry and the strength of will which makes them (unconsciously 
no doubt) close and keep closed the eyes of their mind to all incon 
venient facts and inferences, supply a more charitable explanation 
But it is ceitam that from Thiers s dealings with the men of the 
first revolution to his dealings with the battle of \\ ater’oo constant 
angry and well supported protests against his unfairness were not 
lacking Although his search among documents was undoubtedly 
wide, its results are by no means alwa\s accurate and his admirers 
themselves admit great inttjuahhes of style in him Thtse char- 
acteristics reappear (accompanied, however by frequent touches 
of the epigrammatic power above mentioned v\liieh seems to have 
come to Thiers more readily as an orator or a journalist than as an 
historian) in his speeches which after his death were collected in 
man> volumes bv his widow Samte Beuve whose notices of 
Thiers are generally kindly says of him “ M Thiers salt tout, 
tranche tout parle de tout " and this omniscience and “ cocksure 
ness " (to use the word of a pnme minister of England contemporary 
with this prune minister of France) are perhaps the chief pervading 
features both of the statesman and the man of letters 

His histones in many different editions and his speeches as 
above are easily accessible , his minor works and newspaper 
articles have not we believe, been collected m an> form Several 
years after his death appeared Deux opuscules (1801) and Melanges 
inSdttes (1892) while Notes et souventrs 1876-7^, were published in 
1901 by “ F D ” his sister-in-law and constant companion. Mile 
F^licie Dosne Works on him by M I a>a M de Mazade his 
colleague and fnend M Jules Simon, and others, are numerous 

(G Sa ) 

THIERS, a town of central Fnnce, capital of an arrondisse- 
ment m the department of Puv-de-Dome, 24 m ENE of 
Clermont-Ferrand, on the railway between that town and St 
fitienne Pop (1906) town, 12,601 , commune, 17,418 Thiers 
is most picturesquely situated on the side of a hill at the foot of 
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which the Durolle rapidly descends through a narrow valley into 
the Dore, a tributary of the Allier The streets rising in steep 
rows contain a large number of stone and wooden houses, 
some of which date to the 15th century A fine view of the 
Plain of Limagne and the Dome mountain is obtainable from 
the terraces Ihe church of St Genes was built in 575 by 
Avitus, bishop of Clermont, and rebuilt in the 12th century 
It has some curious mosaic work of the Merovingian period 
and a fine tomb of the 13th century 1 he church of Le Moutier, 
which formerly formed part of a Bencdictme monastery, dates 
chitfiv from the nth century Thiers is the seat of a sub- 
prefect and has tribunals of first instance and of commerce, a 
chamber of commerce, a board of trade arbitration, a com- 
munal college, a commercial and industrial school, and a branch 
of the Bank of France Its special industry is the manufac- 
ture of cutlery, which employs some 12,000 hands in the town 
and Its vicinity The manufacture of handles and buttons of 
bone, pasteboard, stamping, hand-made and other papers and 
machinery are also carried on 

Thiers was sacked about 531 by the soldiers of Thierry, son 
of Clovis About the same period Gregory of Tours speaks of 
a wooden chapel which ma> have occupied the site of the pre- 
sent church of Le Moutier The commercial importance of the 
town was much increased in the i6th century when the manu- 
facture of cutlery was introduced from the neighbouring town 
of Chateldon 

THIERSCH, FRIEDRICH WILHELM (1784-1860), German 
classical scholar and educationist, was bom at Kirchschei- 
dungen near Freiburg on the Unstrut, on the 17th of June 
1784 In 1809 he became professor at the gymnasium at 
Munich, and m 1826 professor of ancient literature m the 
university of Landshut, transferred in that year to Munich 
He died at Munich on the 25th of Febniiry i860 Thiersch, 
the “ tutor of Bavaria ” (praeceptor Bavariae), found an 
extremely unsatisfactory system of education in existence 
There w is a violent feud between the Protestant north ” 
and the Catholic “south’^ Germans, Thiersch’s colleagues, 
chieflv old monks, offered violent opposition to his reforms, 
and tin attempt w\as made upon his life Ills schemes, how- 
ever, were carried out, and have remamed the governing prin- 
ciple of the educational institutions of Bavaria Thiersch was 
an ardent supporter of Greek independence In 1832 he 
visited Greece, and it is said that his influence had much to do 
with securing the throne of the newly created kingdom for 
Otto of Bavaria He wrote a Greek grammar, a metncal 
translation of Pindar, and an account of Greece {UEtat actuel 
de la Grhe (1833) 

Biography by his son H W J Thiersch (1866) see also G M 
Thomas Gtdachinis^ndt auf hricdrich von Thier<i(h (i860) articles 
by A Baumeister in Allgemetne Deutsche Biographic ind O Zocklcr 
m Herzog-Hauck's Realencyclopadie fur protestantisrhe Theologie 
XIX , J E Sandys History of Classical i>cholarshtp 111 (1908) 

THIETMAR (Dietmar or Dithmar) OF MERSEBURG (975- 
ioi8), German chronicler, was a son of Siegfried, count of 
Walbeck, and was related to the family of the emperor Otto 
the Great Bom on the 25th of July 975 he was educated at 
Qtiedlmburg and at Alagdeburg and became provost of Wal- 
beck in 1002 and bishop of Merseburg seven years later He 
took some part in the political events of the time , in 994 he 
was a hostagi in the hands of the Northmen, and he was not 
unfamiliar with the actualities of war He died on the ist of 
December 1018 

Thietmar wrote a Chronicon in eight books, which deals with 
the period between 9Cj8 and 1018 For the earlier part he used 
Widukind's Res gestae Snxonicae the Annales Quedhnburgenses 
and other sources the latter part is the result of jxjrsonal know 
ledge It is rough m form md the author shows no power of 
duscnminating between important and unimportant events , yi t 
the chronicle is an excellent authority for the history of Saxony 
during the reigns of the emperors otto III and Henry II No 
kind of information is excluded but the fullest details refer to the 
bishopnc of Merseburg and to the wars ag unst the Wends and the 
Poles The original manuscript of the work is preserved at Dresden 
and has been nublished in facsimile by L Schmidt (Dresden, 1905) 
It has been edited by J M Lappenberg in Band HI of the 
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Monumenta Germantae htsiorica Senptores and by h Kurze (Han- 
over, 1889) , and has been translated into German W J Laurent 
(new ed revised by W Wattenbach, Leipzig 1892) See F Kurze, 
Btschof Thietmar von Merseburg und seine Chromk (Halle, :i89(^ , 
and W Wattenbach, Deutscnlands Geschichtsquellen, Band 1 1 
(Berlin 1904) 

THIMBLE, ail implement for use in sewing, serving as a pro- 
tective covering for the finger in pushmg the needle through 
the material worked upon For ordinary purposes the thimble 
lb a bell-shaped cap reaching to the first joint and is usually 
worn on the middle finger It is made of silver Or other metal, 
sometimes of horn, ivory or bone The sail-maker’s thimble 
or thummel ” is a heavy ring, worn on the thumb, with a 
disc attached which is the part used to press against the needle 
The 0 E Ihymely from whi( h the word desc ends, is formed, 
with the suffix -el, from thumay the thumb, the protective 
covering having been formerly worn on that digit Ihe thumb 
by etymology means the “ thick ” finger, and is to be referred 
to the root twHy to swell up, become thick, seen m Lat tumerey 
“ tumid, &c The term “ thimble ’’ is used of many mechanical 
appliances, especially to various forms of sleeve, bushing or 
jommg for the ends of pipes, or shaftings, or as covering for an 
axle, &c In nautical usage the “ thimble ” is a metal ring 
concave on the outside m which a rope runs , it is a protection 
against chafing 

THIOPHEN, CJUS, a compound occurring m small quan- 
tities in crude coal-tar benzene, from which it was first isolated 
in 1883 by V Meyer {Ber y 1883, 16, p 1465) The method 
adopted by Meyer to recover the thiophen was as follows Ten 
volumes of the purest coal-tar benzene were shaken for four 
hours with one volume of sulphuric acid, tht acid layer was 
removed and neutralized with lead carbonate, and the lead 
thiophen sulphonatt obtained was distilled with an ccjuivalcnt 
quantity of ammonium chlondc The distillate obtained was 
diluted with one hundred volumes of ligroin (previously purified 
by shaking with fuming sulphuric acid) and then shaken for one 
or two hours with sulphuric acid (using ten volumes of acid to 
one volume of the distillate), the acid layer diluted with water, 
neutralized by lead carbonate and the lead salt again distilled 
with an equivalent quantity of ammonium chloride The 
distillate IS finally rectified It may be obtained in small 
quintity by passing ethylene or acetylene into boiling sulphur , 
by passing ethyl sulphide through a red-hot tube , by heating 
crotonic acid, butyric acid or erythritc with phosphorus 
pentasulphidc , by healing succinic anhydride with phosphorus 
pcntasulphide or sodium succinate with phosphorus tnsulphide 
(J Volhard and H Erdmann, Btr , 1885, 18, p 454) , or by 
heating succmdialdehyde with two parts of phosphorus tn- 
sulphide (C Harries, Ber y 1901, 34, p 1496) 

It is a colourless liquid having a faint smell resembling that 
of benzene and boiling at 84° C In its chief properties it very 
much resembles benzene, being readily brominatcd, sulphonated, 
and nitrated , also, the side chains n the alkyl thiophens are 
readily oxidized to carboxyl groups On passing its vapour 
through a red-hot tube it yields di-thienyl, , It is com- 
pletely decomposed by hydnodie acid at 140'’ C It condenses 
with aldehydes (m chloroform solution) m the presence of 
phosphorus pentoxide to give dithicnyl hydrocarbons (A Nahkc, 
Ber , 1897, 30, p 2037) It can be readily recognized by the 
blue colour produced when a trace of thiophen is added to 
isatm dissolved in concentrated sulphuric acid (the tndophentn 
reaction) The thiophen ketones may be prepared by the inter- 
action of thiophen and its homologucs with aud chlorides in 
the presence of anhydrous alummium chloride The thiophen 
homologucs are best prepared by heating the 14 diketones 
with phosphorus pentasulphidc, the diketones reacting in the 

enolic form 

AH-CHv /tH CII 

R V R+PjSa-^R V R 

^OH HQ/ S 

Thtotenoly or oxymethyl thiophene, is prepared by heating 
laevulmic acid with phosphorus pentasulphidc (W Kues and 
C Paal, Ber , 1886, 19, p 555) On this group see also V Meyet, 
Die Thtophengruppe 
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THIRLBY (or Thirleby), THOMAS (c 1506-1570), English 
prelate, was bom at Camt^dge and was educated at Trinity 
Hall in the university there, becoming a fellow of his college 
Through the good offices of his fnend, Thomas Cranmer, he was 
introduced to the court of Henry VIII , and he served this 
king, one of whose chaplains he had become, in several ways. 
Among his numerous public appomtments were those of dean 
of the chapel royal and member of the council of the north. 
In 1540 he was made bishop of Westminster, bemg the first 
and only occupant of that see, in 1550, three years after 
Henry VIII ’s death, he resigned the bishopric, which was 
dissolved, and became bishop of Norwich As a diplomatist 
rhirlby had a long and varied experience , on several occasions 
he was sent on embassies to the emperor Charles V, and he 
helped to arrange the peace between England and France in 
15^0 He appears to have served Edward VI loyally through- 
out his short reign, both at home and abroad, although it is 
certain that he disliked the religious changes and he voted 
against the act of uniformity m 1540 He was thus more at 
ease when Mary ascended the throne Translated m 1554 to 
the bishopric of Ely, he took part m the trial of Cranmer at 
Oxford and m the consecration of Reginald Pole as archbishop of 
Canterbury, hut he himself did not take severe measures against 
heretics When Elizabeth became queen the bishop refused to 
take the oath of supremacy , m other ways he showed himself 
hostile to the proposed religious changes, and m 1559 he was 
deprived of his bishopric For preaching agamst the innovatioiTi 
he was arrested in 1560, and he was in honourable confinement 
at Lambeth Palace when he died on the 26th of August 1570 
THIRLWALL* CONNOP (1797-1875), English bishop and 
historian, was born at Stepney, London, on the nth of January 
1797 His family was of Northumbiian extraction He was 
a precoc lous boy, learning Latin at three, reading Greek at four, 
and writing sermons at seven He went to the Charterhouse 
school, where George Grote and Julius Hare were among his 
schoolfellows He went up to Irimty College, Cambridge, in 
October 1814, and gained the Craven university scholarship 
and the chancclloi’s classical medal In October 1818 he was 
elected to a fellowship, and went for a year’s travel on the 
Continent At Rome he gained the friendship of Baron 
(Christian C [ ) von Bunsen, whic h had a most important in- 
fluence on his life On his return, “ distrust of his own reso- 
lutiuns and c onvu lions ’ led him to abandon for the time his 
intention of being a ( lergyinan, and he settled down to the study 
of the law, “ with a firm detcrmmation not to suffer it to engross 
mv time so as to prevent me from pursuing other branches of 
knowledge ” How little'^his heart was with it was shown by 
the labour he soon undertook of translating and prefacing 
Schleierrnacher’s essay on the Gospel of St Luke He further 
icndtrcd two of lieck’s most recent Novellen into English In 
1827 he at length made up his mmd to quit the law, and was 
ordained deac on the same year 

Thirl wall now joined with Hare m translating Niebuhr’s 
UtUory 0} Rome, the first volume appeared m 1828 Ihe 
translation w is attacked in the Quarterly as favourable to 
scepticism, and the translators jointly replied In 1831 the 
friends established the Phdologtcal Museum, winch lived through 
only SIX numbers, though among Thirlwall’s contributions was 
his masterly paper on the ironv of Sophocles — “ the most ex- 
quisite criticism i ever read,” says Sterling On Hare’s de- 
parture from Cambridge m 1832, Thirlwall became assistant 
college tutor, whuh led him to take a memorable share in the 
grtat controversy upon the admission of Dissenters which arose 
in 1834 Thomas lurton, the rcgius professor of divinity 
(afterwards de<in of Westminster and bishop of Ely), had written 
a pamphle' objctling to the admission, on the ground of the 
apprehended unseltlcment of the religious opinions of young 
churchmen Thirlwall replied by pointing out that no pro- 
vision for theological instruction was in fact made by the 
colleges except compulsory attendance at chapel, and that this 
was mischievous This attack upon a time-hallowed piece of 
college discipline brought upon him a demand for the resignation 


of his office as assistant tutor He complied at once , his fnends 
generally thought that he ought to have tested the master’s 
power The occurrence marked him out for promotion 
by a Liberal Government, and m the autumn he rccei\cd 
from Lord Brougham as chancellor the living of Kirby-under- 
Dale m Yorkshire 1 hough devoted to his parochial duties, 
he found time to begin his principal work, the History of 
Greece Ihis work was a commission from I^ardner’s Cabinet 
Cyclopaedia, and was originally intended to have been condensed 
into two or three duodecimo volumes The scale was enlarged, 
but Thirlwall always felt cramped He seems a little below 
his subject, and a little below himself As compared with Grole’s 
history it lacks enthusiasm for a definite political ideal and is 
written entirely from the standpoint of a scholar It is in this 
resj>ect Superior, and further shows m places a more impartial 
treatment of the evidence, especially in respect of the aristo- 
cratic and absolute governments of Greece Tor these reasons 
Its popularity was not so immediate as that of Grote’s work, 
but within recent years its substantial merits have been more 
adequately recognized A noble letter from Thirlwall to Grote, 
and Grote’s generous reply, are published m the life of the latter 
John Sterling pronounied Thirlwall “a wnter as great as Thu- 
cydides and Tacitus, and with far more knowledge than they ” 
The first volume was published in 183s, the last m 1847 

In 1840 Thirlwall was raised to the see of St David’s The 
promotion was entirely the act of Lord Melbourne, an amateur 
in theology, who had read dhirlwalTs introduction to Schleier- 
macher, and satisfied himself of the propriety of the appoint- 
ment “ I don’t intend to make a hetero<lox bishop if 1 know 
It,” he said In most essential points he was a model bishop, 
and he acquainted himself with Welsh, so as to preach and con- 
duct service m that language He was not greatly beloved by 
his clergy, who felt their intellectual distance too great, and were 
alternately frozen by his taciturnity and appallc‘d by his 
sarcasm The great monument of his episcopate is the eleven 
famous charges m which he from time to time reviewed the 
position of the English Church with reference to whatever 
might be the most pressing question of the day— addresses at 
once judicial and statesmanlike, full of charitable wisdom and 
massive sense His endeavours to allay ecclesiastical panic, 
and to promote liberality of spirit, frequently required no 
ordinary moral courage He was one of the tour prelates who 
refused to inhibit Bishop Colenso from proachmg in their 
dioceses, and the only one who withheld his signature from the 
addresses calling upon Colenso to resign hts see He took the 
liberal side in the questions of Mavnooth, of the admission of 
lews to parliament, of the Gorham case, and of the educational 
conscience clause He was the only bishop who voted for the 
disestablishment of the Irish Church, though a scheme of con- 
current endowment would have been much more agreeable to 
him He would have made an admirable successor to Howley 
in the primacy, but such was the complexion of ecclesiastical 
politics that the elevation of the most impartial prelate of his 
day would have been resented as a piece of party spirit 

ThirlwalTs private hie was happy and busy Though never 
married, he was fond of children and of all weak things except 
weak-minded clergymen He had a very judicial mind, and 
J S Mill said he was the best orator he had ever heard During 
hib latter years he took great mterest m lire revision of the 
authorized version of the Bible, and was chairman oi the re- 
visers of the Old Testament He resigned his sec in May 1874, 
and retired to Bath, where he died on the 27th of July 1875 
He lies in Westminster Abbey m the same gra\ e as Grote 

As scholar, critic and ecclesiastical st itesinan Thirlwall 
stands very high He was not a great original thinker , he 
lacked the creative faculty and the creative impulse His 
character, with its mixture of greatness and gentleness, was 
thus read by Carlyle “ A right solid, honest-hearted man, 
full of knowledge and sense, and, in spite of his positive temper, 
almost timid ” 

Thirlwall s History of Gresce remains i standn 
Remains, Literary and Theologual, were edited by ] 
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in three volumes (1877-78) two oi which are occupied by his 
charges His l^Uets, Literary and Theological, with a connecting 
memoir, were edited by J J S Perownc and L Stokes (1881) 
His Letters to a Friend (Miss Johnes of Dolaucothy) are a splendid 
monument to his memory They were originally published by 
Dean Stanley and there is a revised and correct^ edition For 
a general view of Thurlwall’s hfe and character, see the Edinburgh 
Review, vo^ cxlui , for a picture of him in his diocese, Temple 
Bar, vol Lxxvi 

THIRSK» a market-town m the Thirsk and Malton parlia- 
mentary division of the North Riding of Yorkshire, England, 
22 m N W by N from York by the North-Eastern railway 
Pop (1901) 3093 It lies in a fertile plam W of the Hambleton 
Hills, on the Codbeck, a small tributary of the Swale The 
church of St Mary, entirely Perpendicular, with parvise, chancel, 
nave, aisles, porch, and tower 80 ft m height, is one of the most 
beautiful churches in the Riding The original work of oak 
IS especially noteworthy The moat of the ancient castle built 
by the Mowbrays about 980 remams The principal modern 
buildings are the assembly rooms, mechanics’ mstitute, and 
court-house Standing in the fertile district of the Vale of 
Mowbray, the town h^ an extensive agricultural trade Agri- 
cultural implements are largely manufactured Iron-founding, 
engineermg, tanning and brick-makmg are carried on, and 
there are large flour-mills 

At the time of the Domesday Survey, Thirsk (Treske) was a 
manor of little importance belonging partly to the king and 
partly to Hugh, son of Baldnc Soon afterwards it was granted 
to Robert de Mowbray, who often resided there, and is said to 
have raised the castle round which the borough grew up His 
estates, being forfeited for treason against William Rufus, 
were restored by Henry I to Nigel de Albmi, Robert’s cousin, 
who took the name of Mowbray Roger, son of Nigel, took part 
in the rebellion against Henry II in 1174, and although he was 
allowed to retain his estates, his castle at Thirsk was destroyed 
The manor remamed in his family until the death of John de 
Mowbray, duke of Norfolk, without issue male m 1475, 
after passing through several families was finally sold in 1723 
to Ralph Bell, whose descendants thereafter held the manor 
Thirsk IS first mentioned as a borough in a charter granted by 
Roger de Mowbray to Newburgh Priory in the reign of Henry II 
It was governed by a bailiff elected by the burgesses at the 
court leet of the lord of the manor, and never received a charter 
of incorporation The burgesses were represented in parlia- 
ment by two members in 1295 again from 15S2-53 to 1832, 
when by the Municipal Reform Act the number was reduced to 
one In 1885 the town was disfranchised Roger de Mowbray 
held a market by prescription m Thirsk m the 13th century, 
and by Camden’s time {c 1586) it had become one of the best 
markets m the North Riding It is still held by the lord of the 
manor 

See Victoria County History Yorkshire William Grainge, The 
Vale of Mowbray a historic^ and topographical account of Thirsk 
and its neighbourhood (1859) 

THIRTY YEARS’ WAR (1618-1648), the general name of a 
series of wars m Germany which began formally with the clam 
of Frederick the elector palatine to the throne of Bohemia and 
ended with the treaty of Westphalia It was primarily a 
Nmturw rehgious war and was waged with the bitterness 
ottht characteristic of such wars, but at the same time 
Btraggie political and feudal quarrels were mterwoven with 
the religious question, with the consequence that the armies, 
considenng themselves as their masters’ retainers rather than 
champions of a cause, plundered and burned everywhere, 
military violence being m no way restrained by expediency 
In a war based on the pnnciple cufus regto ejus reltgto it 
was vain to expect either the professional or the national type 
of army to display its virtues 

Fifty years before the outbreak of the war the Convention 
of Passau had compromised the burning questions of the Re- 
formation, but had left other equally important points as to 
the secularization of church lands and the consecration of 
Protestant bishops to the future Each such case, then came 


before the normal government machine— a Diet so constituted 
that even though at least half of the secular princes and nine- 
tenths of their subjects were Protestants, the voting majority 
was (Catholic in beliefs and m vested interests Moreover, the 
Jesuits had rallied and disciplined the forces of Catholicism, 
while Protestantism, however firm its hold on the peoples, had 
at the courts of princes dissipated itself m doctrinal wrangles 
Thus, as it was the princes and the free cities, and by no means 
the mass of the people, that settled religious questions, 
the strongest side was that which represented con- 
servatism, peace and Catholicism Realizing this mud the 
from the preliminary muttermgs of the storm, the **League** 
Protestant princes formed a union, which was 
promptly answered by the Catholic League This group was 
headed by the wise and able Maximilian of Bavaria and sup- 
ported by his army, which he placed under a soldier of long 
experience and conspicuous ability. Count Tilly 

The war arose in Bohemia, where the magnates, roused by 
the systematic evasion of the guarantees to Protestants, refused 
to elect the archduke Ferdinand to the vacant throne, Bobemlaa 
offenng it instead to Frederick, the elector palatine move- 
But the aggrandizement of this elector’s power was 
entirely unacceptable to most of the Protestant princes — to 
John George of Saxony above all They declared themselves 
neutral, and Frederick found himself an isolated rebel against 
the emperor I erdinand, and little more than the nominal head 
of an incoherent nobility in his new kingdom 

Even thus early the struggle showed itself in the double 
aspect of a religious and a political war Just as the Protestants 
and their nominee found themselves looked upon askance by 
the other Protestants, so the emperor himself was unable to call 
upon Maximilian’s Army of the League without promising 
to aggrandize Bavaria Indeed the emperor was at first — 
before Frederick intervened — almost a mere archduke of Austria 
waging a private war against his neighbours Only the in- 
coherence of his enemies saved him They ordered taxes and 
levies of soldiers, but the taxes were not collected, and the 
soldiers, unpaid and unfed, either dispersed to their hofiies 
or plundered the country-side The only coherent force was 
the mercenary corps of Ernst von Mansfeld, which, thrown out 
of employment by the termination of a war in Italy, had entered 
the service of the Union Nevertheless, the Bohemians were 
conspicuously successful at the outset Under Count Thum 
they won several engagements, and Ferdinand’s army under 
C!arl Bonaventura de Longueval, Count Buquoi (i ‘571-1621), 
was driven back Thum appeared before Vienna itself 
Moravia and Silesia supported the Bohemians, and the Austrian 
nobles attempted, in a stormy conference, to wrest from 
Ferdinand not only religious liberty but also political rights 
that would have made Austria and Bohemia a loose confedera- 
tion of powerful nobles Ferdinand firmly refused, though the 
deputation threatened him to his face, and the tide ebbed as 
rapidly as it had flowed One or two small military failures, 
and the enormous political blunder of bringing in the elector 
palatine, sealed the fate of the Bohemian movement, for no 
sooner had Frederick accepted the crown than Maximilian let 
loose the Army of the League Spanish aid arrived Spinola 
with 20,000 men from the Low Countries and Franche Comt6 
invaded the Palatinate, and Tilly, with no fears for the safety 
of Bavaria, was able to combine with Buquoi against Defeat of 
the Bohemians, whose resistance was crushed at the Frederick 
battle of the Weisser Berg near Prague (8/18 November 
1620) With this the Bohemian war ended Some of the 
nobles were executed, and Frederick, the Winter King,” was 
put to the ban of the Empire 

The menace of Spinola’s invasion broke up the feeble Pro- 
testant Union But the emperor’s revenge alarmed the Union 
princes They too had, more or less latent, the tendency to 
separatism and they were Protestants, and neither in religion nor 
in politics could they suffer an all-powerful Catholic emperor 
Moreover, the alternative to a powerful emperor was a powerful 
Bavaria, and this they liked almost as little 



THIRTY YEARS’ WAR 853 


There still remained for the armies of Tilly and Buquoi the 
reduction of the smaller gamsons in Bohemia, and these when 
finally expelled rallied under Mansfeld who was joined by the 
disbanded soldiery of the Protestant Union’s short -hved army 
Then there began the wolf-strategy that was the distinguishing 
mark of the Thirty Years’ War An army even of ruffians could 
be controlled as Tilly controlled that of the League if it were 
paid But Mansfeld, the servant of a shadow king 
Hnaatory pj^y Therefore “ he must of necessity plunder 

armi0M he was His movements would be governed 

neither by political nor by military considerations As soon as 
hib men haa eaten up one part of the country they must go on 
to another, if they were not to die of starvation They obeyed 
i law of their own, quite independent of the wishes or needs of 
the sovereign whose interests they were supposed to serve ’ 
Ihese movements were for preference made upon hostile territory, 
and Mansfeld was so far successful m them that the situation in 
1O21 became distinctly unfavourable to the emperor He had had 
to recall Buquoi ’s army to Hungary to fight against Gabriel Bethlen 
the pnnee of Iransylvania and m an unsuccessful battle at Neu 
hansel (July 10) Buquoi was killed lilly and the League Arm> 
fought V arily and did not risk a decision Thus even the proffered 
English mediation in the German war might have been accepted 
but for the fact that in the Lower Palatinate a corps of English 
volunteers, raised by Sir Horace Vere for the service of the English 
princess Elizabeth the fair queen of Bohemia found itself com 
polled for want of pay and rations, to live as Mansfeld hved on 
the country of the nearest probable enemy — in their case the bishop 
of Spire This brought about a fresh intervention of Spmola’s 
army which had begun to return to the Low Countries to prose- 
cute the interminable Dutch war Moreover Mansfeld having so 
thoroughly eaten up the Palitinate that the magistrates of Erede 
ncl ’s o^/n towns begged Tilly to expel his general decamped into 
Alsace, where he seized Hagenau and wintered in safety 

The winter of 1621-22 passed m a senes of negotiations which 
failed because too many interests, inside and outside Germany, 
were bound up with Protestantism to allow the Catholics to speak 
as conquerors and because the cause of Protestantism was too 
mueh involved with the cause of the elector palatine to be taken 
in hand with energy by the Protestant princes But Erede nek 
and Mansfeld found two allies One was Christian of Biunswiek 
the gallant young knight-errant, titulai bishop of Halberstadt, 
queen Elizabeth’s champion, and withal, though he called himself 
Gotti s rniind, der Pfaffen Peind a plunderer of peasants 
pnests The other was the margrave George 
com A • Frederick of Badcn-Durlach reputed to be of all German 
° prmet s the most skdful sequestrator of ecclesiastical lands 
e war In April 1022 whik Vere garrisoned the central fortres-.es 
of the Palatinate, Mansfeld, Christian and George Frederick took 
the field against Idly who at once demanded assistance from 
Spinola The latter though engaged with the Dutch sent a corps 
under his suboreUn itc Cordova Before this arrivt d M \nsfcld and 
the mirgiave of Baden had defeated Tilly at Wiesloeh south of 
Heidelberg (17/27 April 1622) Nevertheless Tilly’s army was not 
as easily dissolved as one of theirs, and soon the allu s had to 
separate to find food Then Cordova came up, and Tilly and the 
Spaniards combined defeated George Frederick at Wimpfen on the 
Neckar (26 April/6 May) Following up this success Cordova 
chased Mansfeld back into Alsace while Tilly went north to oppose 
Christian of Brunswick on the Main On June 10/20 the latter’s 
army was almost destioycd by the League Army at ilochst Mans- 
fekl and with him Frederick had already set out from Alsace to 
join Christian but when that leader arrived with only a handful 
of beaten men the war was practically at an end Frederick 
took Mansfeld and Christian back to Alsace and after dismissing 
their tioops from his employment, retired to Sedan Htneefortli 
he vas a picturesque but powerless exile and his lands and his 
ekctoial dignity forfeited by the ban went to the prudent Maxi- 
milian who thus became elector of Havana Finally Tilly con- 
quered the Palatinate fortresses* now guarded only by the English 
volunteers 


The next act in the drama, however, had already begun with 
the adventures of the outlaw army of Mansfeld and Christian 
Maasteld been for them, the war might 

MttdCbrta- ended in compromise James I of England w<is 
tianot busy as always with mediation schemes Spain, 
Braa«- being then in close connexion with him, was working 
^ to prevent* the transfer of the electorate to Maxi- 
milian, and the Protestant princes of North Germany being 
neutral, a diplomatic struggle over the fate of the Palatinate, 
with Tilly’s and Cordova's armies opposed in eouilibrium, 
might have ended in a new convention of Passau that would 
have regulated the present troubles and left the future to 
s( ttle its own problems The struggle would only have been 
deferred, it is true, but meanwhile the North German Pro- 
testants, now helpless in an unarmed neutrality, would have 


taken the hint from Maximilian and organized themselves and 
their army. As it was, they remained powerless and inactive, 
while Tilly’s army, mstead of being disbanded, was kept in 
hand to deal with the adventurers 

these after eating up Alsace moved on to Lorraine, whereupon 
the French government “ warned them ofi ” But ere long tney 
found a new employment Ihe Dutch were losing ground before 
Spmola who was besieging Bergen op-Zoom, and the States- 
General invited Mansfeld to relieve it Time was short and no 
d6tour by the Lower Rhine possible, and the adventurers tliereforc 
moved straight across Luxemburg and the Spanish Netherlands to 
the rescue Cordova barred the route at Fleurus near the Sambre, 
but the desperate invaders held together by the sheer 
force of character of their leaders thrust him out of 
their way (19/29 August 1622) and relieved Bergen-op- ”**£^** 
Zoom But ere long finding Dutch discmline mtolerable, ^ 
they marched off to the rich country of East Friesland 

Their presence raised fresh anxieties for the neutral princes of 
North Gennany In 1623 Mansfeld issued from his Frisian strong- 
hold and the threat of a visitation from his armv induced the 
princes of the Lower Saxon Circle to join him Christian was 
himself a member of the Circle and although he resigned his 
bishopric he was taken, with many of his mtn into the sf rvice 
of his brother, the duke of Bninswick-Wolfenbuttel , around the 
mercenary nucleus gathered many thousands of volunteers and 
the towns and the nobles' castles alike were alarmed at the progress 
of the Catholics who were reclaiming Protestant bishoprics But 
this movement was nipjicd m the bud by the misconduct of the 
mercenaries The authorities of the Circle ordered Clinstian to 
depart He returned to Holland therefore but lilly started in 
pursuit and caught him at Stadtlohn, where on 28 July/6 August 
1623 his army was almost destroyed Thereupon the Lower Saxon 
Circle which like the Bohemians, had ordered collectively taxes 
and levies of troops that the members individually furnished 
Cither not at all or unwillingly disbanded their army to prevent 
brigandage Mansfeld too having eaten up East Friesland, returned 
to Holland in 1624 

The only material factor was now Tilly’s cver-victorious 
Army of the League, but for the present it was suspended 
inactive m the midst of a spider’s web of European Portign 
and German diplomacy Spam and England had 
quarrelled The latter became the ally of France, 
over whose policy Richelieu now ruled, and the United Pro- 
vinces and (later) Denmark joined them Thus the war was 
extended beyond the borders of the Empire, and the way opened 
for ceaseless foreign interventions From the battle of Stadtlohn 
to the pitiful encl twenty years later, the decision of German 
quarrels lay in the hands of foreign powers, and for two centuries 
after the treaty of Westphalia the evil tradition was faithfully 
followed 

France was concerned chiefly with Spam, whose military 
possessions all along her frontier suggested that a new Austrasia, 
more powerful than Charles the Bold’s, might arise To Ger- 
many only subsidies were sent, but m Italy the Valtellme, as 
the connecting link between Spanish possessions and Germany, 
was mastered by a Prench expedition James, in concert with 
France, re-equipped Mansfeld and allowed him to raise an army 
m England, but Richelieu was unwillmg to allow Mansfeld’s 
men to traverse France, and they ultimately went to the Low 
Countries, where, being raw pressed-mcn for tht most part, and 
having neither pay (James having been afiaid to summon 
parliament) nor experience in plundering, they perished in the 
winter of 1625 At the same time a Huguenot nsmg paral\std 
Richelieu’s foreign policy Holland after the colkipse of 
Mansfeld’s expedition was anxious for her own safet) owing to 
the steady advance of Spinola The only member of the 
alliance who intervened in Germany itself 
Christian IV of Denmark, who as duke of Holstein tion of 
was a member of the Lower Saxon Circle, as king of Cbriatimn 
Denmark was anxious to extend his influence over 
the North Sea ports, and as Protestant dreaded the 
rising power of the Catholics Gustavus Adolphus of Sweden, 
judging better than any of the diflirulties of affronting the 
Empire and Spain, contented himself for the present with 
carrying on a war with Poland 

Christian IV raised an arniv m his own lands and in the Lower 
Saxon Circle in the spnng of i62«; Tilly at once advanced to 
meet him But he had only the Army of the League, Ferdinand’s 
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troops being occupied with repelling a new Inroad of Gabriel 
Bethlen Iheu, lifce a dens ex ntachina, Wallenstein, duke of 
Friedland, came forward and ofiered to raise and maintain an army 
in the emperor’s service It was an aimy like MansXcld's in that 
it lived on the country but its exactions were systematic and the 
products economically used, so that it was possible to 
feed 50 000 men where Mansfeld and his like had barely 
subsisted 20 000 This method the high wages which 
he paid and his own princely habits and coiixmanding 
personality gave it a cohesion thit neither a free com- 
pany nor an army of mere Lower Saxon contingents could ever hope 
to attain 

In 1625 in spite of filly’s appeals Wallenstein did nothing but 
levy contnbutions about Magdeourg and Halberstadt, keeping his 
new army well away from the risks of battle until he could trust 
it to conquer It was fortunate for Ferdinand that lie did so 
Cliristian IV , who had been joined by Mansfeld and Christian of 
Brunswick had m 1626 60000 men Wallenstein and lillv 

together had only a very slight numerical superiority and behind 
them was nothing Even the hereditary provmces of Austria were 
threatening revolt owing to their having to maintain Maximilian's 
troops (the new' elector thus recouping his expens^^s m the Palati- 
nate war) and C ibntl Bethlen was again in the held But on the 
other side the English subsidies failed and the Protestant aimies 
soon began to suthr in consequence lillv opposed Chrcstian IV 
Wallenstein Mansfdd The latter, having stood still about Lubeck 
and in the outskirts of Brandenburg till the food was exhausted 
advanced upon Wallenstein attacked him in an entrenched position 
at the Bndge of Dessau and was thoroughly defeated (is/-*; Apiil 
1626) He then wandered across CT<-j“iriany into Silesia and joined 
Bethlen Wallenstein follower! up anti by taking up 
strong positions, compelled Mansftld and Bethlen to 
choose between atticking him and starving So with 
out a battle he brought ibout a truce whereby Bethkn 
was disarmed and Mansfeld w is required to leave Hungary 
Mansfeld and Chnstian of Brunswick died soon afterwards th( one in 
Hungary the other in Wtstph ilia King thnstiaii left alone and 
iinabk without English subsidies to carry on the war methodically 
took the ottensive, as Mansfeld had done in order to live on the 
Thunngian countryside But Tillv with whom Wallenstein had 
left a part of his army, moved as quickly as the king brought him 
to action at Lutter-ara-Barenberge in Brunswick and totally defeated 
him (17/27 \ugust) 
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With this, armed opposition to Tilly and WallcnsUin in the 
field practically ceased until 1630 But there was enough 
danger to prevent the disbandment of their armies, whicn con- 
tinued to live on the country In the intervening years the 
balance of fori es, political and military, was materially altered 
France opposed Spam and the emperor in Italy with sjch 
Lull Vigour as Huguenot outbreaks permitted, England 
lathe quarrelled with France, but yet hkc France sent 
atruggie subsidies to the North German Protest inls (lustavus 
held his hand, while ( hristian slowly gave up fortress after 
fortress to Tilly Wallenstein, returning from the campaign 
against Gabriel Bethlen, subdued Silesia, where a small part of 
Mansfeld^s army had been left in 1626, and afterwards drove 
Chnstian^s army through Jutland (1627) But Wallenstein, 
with his dreams of a united Gennanv free in conscience and 
absolutely obedient to the emperor, drifted further and further 
away from the League Ferdinand thought that he could 
fulfil the secular portion of Wallenstein’s policy while giving 
satisfiction to the bishops The piinces and bishops of thi 
League continued to oppose any aggrandizement of tnc em- 
peror’s power at their expense and to insist upon thi resumption 
of church lands In this equilibrium the North German Pro- 
testant cities were strong enough to refuse to admit Wallen- 
stem’s garrisons In 1628 Wallenstein, who had received the 
duchy of Mecklenburg on its rightful lord being put to the ban 
for his share in the Danish war, began to occupy his new towns, 
and also to spread along the coasts, for his united Germany 
could never ^ more than a dream until the possibility of 
Danish and Swedish mvasions was removed But the Hanse 
towns rejected his overtures, and Stralsund, second-rate seaport 
though It was, absolutely refused to admit a garrison of his 
siege of soldiery The result was the famous siege 

strah of Stralsund (February to August 1628), m which, 
iund some slight help from oversea, the citizens com- 

pelled the hitherto unconquered Wallenstcm army to retire 
The siege was, as the result proved, a turning-point in German 
history The emperor’s policy of restoring order had practically 


universal support But the instrument of the restoration was 
a plundering army Even this might have been borne had 
Wallenstem been able to give them, as he wished, not only 
peace but rehmous freedom But when Christian signed the 
peace of Lubedc, and the Edict of Restitution (1629) gave back 
one hundred and fifty northern ecclesiastical foundations to 
the Catholics, men were convinced that one ruler 
meant one religion Rather than endure this the Adoiphua 
North Germans had called in Gustavus Adolphus, of 
and, just as Gustavus landed, the resentment of the 
princes of the League against Wallenstein’s policy and Wallen- 
stein’s soldiers came to a head, and the emperor was forced to 
dismiss him His soldiers were taken over by Tilly, and for 
the moment he disappeared from the scene 

A thoroughly tramed army, recruited from good yeomen 
and good soldiers of fortune, paid good wages, and led by a 
great captain, was a novelty in war that more than compensated 
for Tilly’s numerical superior! tv Gustavus, however, after 
landing at Peenemunde in June, spent the rest of the year in 
establishing himself firmly in Mecklenburg and Pomerania, 
partly for military reasons, partly in view of a future Swedish 
liegcmony of the Baltic, and most of all m order to secure the 
active support of the more important Protestant princes, so as 
to appear as an auxiliary rather than a principal in the German 
conflict First the old duke Bogislav of Pomerania, then George 
William of Brandenburg joined him, very unwillingly lie was 
soon afterwards allied with France, by the treaty of Barwalde 
(January 1631) John George of Saxony, still attempting to 
stifle the war by his policy of neutrality, sent a last appeal to 
Vienna, praying for the revocation of the Edict of Restitution 
Meanwhile Till) had marched into north-eastern Germany 
On the 19/29 March 1631, the old general of the League 
destroyed a Swedish garrison at New Brandenburg, and 
although Gustavus concentrated upon him with a swiftness 
that surprised the old-fashioned soldiers, 1 illy wasted no time 
in manoeuvres but turned back to the h Ibe, where his lieutenant 
Pappenhcim was besieging Magdeburg This city had twice 
defied Wallenstein’s attempts to introduce a garrison, and it 
was now m aims against the League But John George, tlieir 
pni^, had not yet decided to join Gustavus The latter, as 
yet without active allies, thought it impossible to go forwaid 
alone, and could only hope that his sudden and hnlli ml storm 
(3/13 April) of Frankfurt-on-Odcr ^ would bring back Tilly 
from the Elbe But the hope was vain Tilly and sack of 
Pappcnheim pressed the siege of Mxgdeburg, and Magde- 
although the (itizens, directed by Swedish ofiicers, 
fought desperately the place was stormed, sacked and burnt 
on the night of the lolh of May 1631, amidst horrors that 
neither of the imperialist generals was able to check, or even to 
mitigate Ihc Catholics rejoiced as though for another St 
Bartliolomcw’s day, the Protestants were paralysed, and even 
Gustavus, accused on all hands of having allowed the Magde- 
burgers to perish without giving them a helping hand, sorrow- 
fully withdrew into Pomerania But Tilly, in spite of Pappen- 
heim’s remonstrances, turned westward against Hesse-Casscl 
and other minor principalities whose rulers had declared for 
Gustavus The king of Sweden, thereupon, clearing away the 
remaining League garrisons on the Oder, advanced to Werben 
(at the junction of the Elbe and the Havel), where the army 
entrenched itself, and, m spite of sickness and famine, stoicall) 
awaited the attack Ihe desired result was achieved At the 
end of July Tilly, returning from the west before he had accom- 
plished Its reduction, made his appearance and was twice re- 
pulsed (13/23 and 18/28 July), losing 6000 men out of 22,000 
Moreover, Ferdinand having m his moment of triumph flatly 
rejected John George’s appeal against the Edict, Saxony took 
up arms 1 hereupon Tilly, turning away from (mstavus’s 
entrenchments, invaded Saxony, being reinforced en route by 
20,000 men from Italy (the war there being left to the Spaniards) 
The elector at once made an alliance with the Swedes 

1 In which he exacted life for life and plunder for plundci m 
return for the slaughter at New Brandenburg 
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Then Gustavus advanced in earnest liUy had taken no 
measures to hold him off while the invasion of Saxony was m 
Bmtthot progress, and he crossed the Elbe at Wittenberg 
Bnitea- 16,000 Saxons joined the 26,000 Swedes at Duben, 
and some of the western Germans had already come 
in Tilly had just captured Leipzig, and outside that place, 
carried away by Pappenheim’s enthusiasm, he gave battle 
on the 7/17 September to the now superior allies The first 
battle of Breitenfeld (qv) was a triumphant success for Gus- 
tavus and for the new Swedish system of war, such a battle as 
no living soldier had seen The raw Saxons, who were com- 
manded by Arnim, once Wallenstein’s lieutenant, were routed 
by Tilly’s men without the least difficulty, and the balance of 
numbers returned again to the imperialist side But the 
veterans of the League army were nevertheless driven off the 
field in disorder, leaving 6000 dead Tilly lumself was thrice 
wounded, and only the remnant of his own faithful Walloon 
regiments remained with him and bore him from the field 

All Protestant Germany hailed Gustavus as the liberator 
Wallenstein, glad of the defeat of the Catholic army, proposed 
to co-operate with the Swedes John George, the Swedish 
general Horn and the Swedish chancellor Oxenstierna united 
strong ^ advising Gustavus to march straight upon Vienna 
post- Richclicu, who desired to humble Ferdinand rather 
Uoa of than to disestalilish the power of the Catholic princes, 
®"*J*J^* was of the same mind But Gustavus deliberately 
“* chose to move into South Germany, there to relieve 
the Protestants oppressed by Maximilian, to organize 
the cities and the princes in a new and stronger Protestant 
Union, the Corpus Evangehcorum, and to place himself in a 
country full of resources whence he could strike out against the 
emperor, Tilly, and the Rhine Spaniards in turn To the Saxons 
he left the task of rousing the Bohemian Protestants, perhaps 
with the idea of thoroughly committmg them to the war upon 
Ferdinand The Swedish aimy pushed on through Halle, 
Erfurt, Wurzburg to Mainz, where in the middle of the 
“ Pfaffengasse,” the long lane of bishoprics and abbacies along 
the Mam and the Rhine, it wintered in luxury '\ he Palatinate 
was reorganized under Swedish officials and the reformed religion 
established again In March 1632 the campaign was resumed 
Nuremberg and Donauworth wtlcomcd Gustavus Tilly’s 
army, rallied and re-organizcd for the defence of Bavaria, 
awaited him on the Lech, but after a fierce battle the passage 
was forced by the Swedes (4/14 April) and Tilly himself 
was mortally wounded Augsburg, Munich and all the towns 
and open country south ^Tf the Danube were occupied without 
resistance At the same time John George’s army entered 
Prague without firing a shot 

The emperor had now cither to submit or to reinstate Wallen- 
stein Wallenstein demanded as the price of his services the 
reversal of the Edict, and power to dethrone ever) 
adhered to the Swedes His terms were 
turaa accepted, and in April 1632 he took the field as the 

to the emperor’s alter ego with a new army that his recruiters 

had gathered in a few weeks lie soon expelled the 
servee g^xons from Bohemia and offered John George 
amnesty and the rescinding of the Edict as the basis of peace 
The elector, bound by his alliance with Gustavus, informed 
the Swedish king of this offer, and a senes of negotiations began 
between the three leaders But John George had too much in 
common with each to follow cither Wallenstein or Gustavus 
unreservedly, and the war recommenced Gustavus’s first 
danger was on the Rhine side, where Pappenheim, aided by the 
Spaniards, entered thu field But Richelieu, the half-hearted 
enemy of distant Catholic princes, was a vigorous enough op- 
ponent of Spam on his own frontier, and Gustavus was free in 
turn to meet Wallenstein’s new army of 60,000, composed of tht 
men immortalized by Schiller’s play, excellent m war and m 
plundering, destitute of all home and national ties, and owning 
allegiance to its general alone While Gustavus in hranconia 
was endeavouring with little success to consolidate his Corpus 
Evangehcorum Wallenstein came upon the scene Gustavus, 


as soon as his Rhine detachments had rejoined, offered him 
battle But as in 1625 Wallenstein would risk no battle until 
his army had gained confidence He entrenched himself near 
Furth, while Gustavus camped his army about Nuremberg 
and a contest of endurance ensued, in which the Swedes who, 
although they had learned to plunder in Bavaria, were kept 
rigidly in hand, fared worse Wallenstein, aided by his 
superiority in irregular cavalry, was able to starve 
for three days longer than the king, and at last uae§ of 
Gustavus furiously attacked the entrenchments Nurem- 
(battle of the Alte Veste, 24 August/3 September, 

1632) and was repulsed with heavy losses Thereupon Gustavus 
retired, endeavouring m vain to tempt Wallenstein out of his 
stronghold by making his retreat openly and within striking 
distance of the imperialists Wallenstein had other views than 
simple military success Instead of following Gustavus, who, 
first retired north-westward and then returned to the Danube 
at Ingolstadt, he marched mto Saxony, his aimy plundering 
and burning even more thoroughly than usual in order to force 
the Saxons into peace Gustavus followed with the swiftness 
that was peculiar to the Swedish system, and his detachments 
on the Mam under Bernhard of Saxe- Weimar having secured 
the road through Ihunngia, he concentrated at Erfurt when 
Wallenstein had scarcely mastered Leipzig But it was now 
late in the season, and Wallenstein, hoping to spin out the few 
remaining weeks of the campaign m an entrenched position, 
allowed Pappenheim, who had joined him, to return towards 
the Weser country, where, as in many other districts spasmodic 
minor campaigns were waged by local forces and small detach- 
ments from the lesser bodies Within forty-eight hours Pappen- 
heim was called back Gustavus, without waiting for Battle 
Arnim’s baxons to join him, had suddenly moved for- of 
ward, and on the 6/16 November the battle of 
Lutzen (qv) was fought, a battle as fierce even as Breitenfeld 
Gustavus and Pappenheim were slain, and Wallenstein’s army, 
yielding to Bernhard’s last attack, retreated 

The fall of Gustavus practicall} determined the mtcr\ention 
of h ranee, for Ruhelieu supported all electors. Catholic or 
Protestant, against the central power at Vienna as part of his 
anti-Spanish policy, and French assistance was now indis- 
pensable to the Protestants For although Lutzen was a victory 
and the Protestant circles formed the League of Hcilbronn in 
April 1633, the emperor was really in the ascendant John 
Geoige of Saxony, uneasy both at the prospect of League 
more foreign armies in Germany and at the expressed of Hen* 
intention of Btrnhard to carve out a principaht} for 
himstlf, need(d but little inducement to make peace But the 
tragedy of Lutzen was soon to be followed by the tragedy of 
Eger Wallenstein, gradually forming the rcsoKe of forcing 
peace on Gennany with his army, relaxed his pressure on Saxony, 
and drawing Amim’s army out of Silesia to protect Dresden, 
he flung himself upon the Swedish garrisons in Silesia Winnmg 
a victoiy at Stcinau (October 11, 1633) and capturing one town 
after another, he penetrated almost to the Baltic But he was 
recalled to the south-west before his operations had had any 
tffecl The Swedish army, under Ikrnhard, Horn and Bandr, 
had before the formation of the League of Heilbronn returned 
to tlie Palatinate, and while Horn and Ban^r operated against 
an imperial army under Aldringer in the Neckar country, 
Bernhard took Regensburg from Maximilian’s aimv But it 
was now late in the year and Wallenstein was intent upon 
peace With this object he endeavoured to secure the higher 
officers of the army, but these were gradu ill> ^'0^ over by 
Spanish emissanes , the emperor, having decided to 
continue the war m alliance with Spain, dismissed and 
his general for the second time Wallenstein then murder 
openly attempted to unite the Swedish, Saxon and 
other Protestant armies with his own, so as to c ompel 
all parties to make peace But his armv would not follow, the 
coup dVial failed, and Wallenstein was murdered at Eger 
(115/25 February 1634) 

All unity, Catholic or Protestant, died with him, and for the 
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next fourteen years Germany was simply the battle-ground of 
French, Spanish, Austrian and Swedish armies, which, having 
learned the impunity and advantages of plunder in the schod 
of Mansfeld and Wallenstein, reduced the country to a state 
of misery that no historian has been able to describe, save 
by detailing the horrors of one or other village among the 
thousands that were ruined, and by establishing the net result 
that Germany in 1648 was worse off than England in 1485, 
so much worse that while England was the healthier for havmg 
passed through the fever of the Wars of the Roses, Germany 
remained for 1 50 years more in the stillness of exhaustion 
Success was for the present with the emperor and Spain Gallas, 
now appointed to Wallenstein s place, was Aldnngcr’s companion 
from boyhood whereas Bernharcf the Rupert of the German war 
disagreed with Horn ITndtr the leadership nominally of the king 
of Hungary Ferdinand s heir but really of Gallas the army re- 
captured Regensburg and Donauworth and when the Spanish 
Cardinal Infante joined them with 15 000 men on his way from 
Italy to the Netherlands they were invincible Bernhard attacked 
them m an entrenched position at Nordlingen (27 August/ 
f^Nrd* ^ September 1634) and was beaten with a loss of 
or isoro* 2000 of the defenders Nordlingen was to 

^ the Swedes what Malplaquet was seventy five years later 
to the Dutch The model army of Gustavus perished there and 
for the rest of the war a Swedish army except for some advantages 
of organization and technical form was intrinsically no better than 
anotlier Gallas reconquered the towns m southern Franconia 
John George havmg obtained from Ferdinand a compromise on 
the question of the Edict — its complete revocation Walknstein’s 
death and Bernhard’s defeat had made impossible — agreed to the 
peace of Prague (20/30 May 1635) wherein all that 


Pesce of 
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was Protestant in 1627 was to remain so or if since 
resumed by the Roman Church to be returned to the 
Lutherans A certain number of princes followed John George s 
example on the same terms but those who were excepted by name 
from the amnesty and thase who had to gam or to regain the lands 
lost before 1627 continued the war Ihore was now no ideal no 
objective common even to two or three parties The Catholic 
claims were settled by compromise The power of the central 
authority save m so far is the army could without starvation 
make itself successively felt at one place and another had long 
disappeared Gustavus s Corpus Lvang^hcorutn is a (xcrman 
institution was moribund since Nordlingen and Richelieu and the 
Spaniards stepped forward as the protagonists, the League of 
Htilbronn and the emptror respectively being the puppets 

The centre of gravity was now the Rhine valley, the highroad 
between Spanish Italy and the Spanish Netherlands Ruhclicu 
had as the pnee of his assistance after Ndrdlmgen, taken over 
the \lsatian fortresses held by Bernhard and m May just before 
the treaty of Prague was signed he declared war on Spun Ihe 
French army numbered 130000 men in 1635 and 200 000 m 
I year after One army assembled in Upper Alsace 

DoU^of^^ for the attack of the Spaniards in Franche Comb , 
France another occupied Lorraine which had been conquered 
in 1633 , ^ corps under Henri dc Rohan was despatched 
from the same quarter across Switzerland doubling itself from 
soldiers of fortune met with en route to expel the enemy from the 
Valtcllme and so to cut the route to the Nctherlanels Another 
force co-operating with the duke of Savoy was to attack the 
Milanese Bernhard was to operate in the Rhine and Mam country 
French garrisons holding the places of Alsace Having thus 
arranged to isolate the Spanish Netherlands Richclicu sent Ins 
mam army about 30 000 strong, thither to join Frederick Henry 
of Orange and so to crush the Cardinal Infante Ihis was strategy 
on a scale hitherto unknown in the war Tilly Wallenstein and 
Gustavus had made war in the midst of political and religious 
troubles thac hung over a confused country They had therefore 
made wai as they could not as they wished Richelieu had unified 
France under the single authority of the king and his strategy 
like his policy was masterful and clear But the event proved 
that his scheme was too comprehensive To seize and to hold 
with an unshakeablc gnp the neck of the Spanish power when 
Gallas and the imperialists were at hand was a great undert iking 
in Itself and absorlKcI large forces But not content with this 
Richelieu proposed to stnke at each of the two halves of his enemy's 
power at the same time as he separated them His forces were not 
sufficient for these tasks and he was therefore compelled 
to eke them out both in Italy and the Netherlands by 
w orking with allies whose interests were not his The 
tMivtin army on the Meust won a victory at Avins, south of 
Huy and afterwards joined Frederick Henry in the siege 
of Maestiicht But the Brabanters and Flemings had 
in sixty years of warfare parted so fir from their former asso 
ciates over the Waal that the inroad of Frederick Henry’s army 
produced one of those rare outbursts of a momentary “ people's 
war,” which occur from time to time in the wars of the 17th and 
18th centuries The effect of it was that Frederick Henry withdrew 
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to his own country, and m 1636 the French northern army had 
to face the whole of the Cardinal Infante’s forces In Italy 
the Franco-Piedmontese army achieved practically nothing, the 
gathering of the French contingent and its passage of the Alps 
consuming much time In the ValttUino Rohan conducted a suc- 
cessful mountain campaign, which even to-day is quoted as a model 
of its kind * 

In Alsace and Lorraine besides the Spaniards the dispossessed 
duke of Lorraine was in the field against the French Neither 
side was strong enough to prevail completely Bernhard waged 
a desultory campaign in Germany and then, when supplies gave 
out and Gallas advanced joined the French Towards the end 
of the year his army was taken into the F*rench service he himself 
remaining in command and receiving vague promises of a future 
duchy of Alsace G alias’s army from Frankfurt on Main pushed far 
into Lorraine, but it was late in the season and want of food com- 
pelled it to retreat In eastern Germany the consequences of the 
pieact of Prague wcie that Saxony Brandenburg and other states, 
signatories to the treaty were tpbo facto the enemies of those who 
continued the war Thus John Georgt turned his arms against the 
Swedes in his neighbourhood But their commander Ban^r was as 
superior in generalship as he was inferior in numbers and held the 
held until the renewal of Gustavus’s truce with Poland which 
expired in this year set free a fresh and uncorrupted Swedish 
corps that had been held ready for eventualities in that country 
This corps under Forstensson loinod him m October and on the 
ist of November they won an action at Domitz on the Elbe 

Thus Richelieu’s great scheme was only very partially executed 
The battle of Avins and Rohan s Valtcllme campaign, the only 
important military events of the year took place outside Germany , 
within Cernany men were chiefly occupied in considenng whether to 
accept the terms of the peace of Prague But the land had no 
rest for the armies were not disbanded 

In 1636 the movements foreshadowed in 1631; were carried out 
with energy John George, aided by an impenahst army captiiied 
Magdeburg drove back Bantr to Lunebiirg and extended his right 
wnng (impcnahsts) through Mecklenburg into Pomerania, where, 
however a Swedish foice under the elder Wrangel checked its 
progress The Saxons then passed over the Elbe at Tangermunde 
and joined the imperialists, threatening to interpose between 
Bint'r and the Baltic But Ban^r was too quick foi them He 
destroyed an isolated brigade of imperialists at Perleberg, and 
before the Brandenburg contingent could join John Gcorgt brought 
on a general action at Wittstoek (24 Septembtr/4 October 163b) 
The elector had 30 000 men against 22 000 and sought 
to attack both in front and rear But while his ^ 

entrenchments defied the fiontal attack Bancr threw 
most of his army upon the tnvc loping force and crushed it The 
Swedes lost 30(X) killed and wounded the combined army 11 000 
killed and wounded and 8000 prisoners The prestige of so brilliant 
a irictory repaired even Nordlingen, and many North German 
princes who were about to make peace took fresh heart 

In the west, though there were no such battles as Wittstoek, 
the campaign of 1636 was one of the most remarkable of the 
whole war The Cardinal Infante was not only relieved by the 
retreat of the Dutch, but also reinforced by a fresh army ^ 
under a famous cavalry officer, Johann von Weert He pre- 
pared, therefore, to invade France from the north-west Even 
though the army that had fought at Avins and ]\Iaestricht re- 
turned by sea from Holland, the French were too much scattered 
I to offer an effective resistance, and Prince Thomas of Savoy- 
Cangnan and Johann von Weert, the Cardinal Infante^ 
generals, took Corbie, La Capelle, and some other places, passed 
the Somme and advanced on Compiegne For a moment Pans 
was terror-stricken, but the Cardinal Infante, by invaaion 
ordering Prince 'Ihomas not to go too far m case of Prance 
he were needed to repel a Dutch inroad into Belgium, 
missed his opportunity Louis XIII and Richelitu turned the 
Parisians from panic to enthusKism The burghers armed and 
drilled, the workmen laboured unceasingly at the dilapidated 
walls, and the old Huguenot marshal, Jacques Nompart, due 
de La Force (d 1642), standing on the steps of the Hotel de 
Ville, raised men for the regular army by the hundred Money, 
too, was willmgly given, and some 12,000 volunteers went to 
Compiegne, whither Gaston from Orleans, Longueville from 
Normandy, and Cond6, from Franche Comte, brought levies 
and reinforcements Thus the army at Compiegne was soon 

^ See Shadwell, Mountain Warfare and Hardy de P6rmi 
Batailles fran(;aises vol 111 for details 

* Composed partly of Bavarians, who had fought their way 
from the Danube to the Weser, partly of Cologne troops who had 
joined the Bavarians against the Aotestants of north-west Germany 
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50,000 Strong The army of Lorraine under Duke Bernhard 
and Louis dc Nogaret, Cardinal dc La Valette (d 1639), placed 
itself at fepinal to prevent any junction between Prince Ihomas 
and the army ol Gallas But Gaston of Orleans, the king’s 
lieutenant at Compiegnc, was no more enterprising as a de- 
fender of the country than he had been as a rebel and con- 
spirator, and the army itself was only half mobile owing to its 
rawness and its “ trained-band character, and the Spaniards 
and Bavarians retired unmolested to oppose Frederiek Henry 
in the Low Countries Ihey left a garrison in the little fortiess 
of Corbie, which Monsieur’s army recaptured in November 
The gallantry of the defenders, which bore heavily on the towns- 
people, was alloyed with a singular trait of professionalism 
The time had come for the Cardinal Infante to distribute his 
forces in winter quarters, and the garrison of Corbie, it is said, 
surrendered in good time in order not to be omitted in the 
allotment of comfortalile billets m Belgium 

During the episode of Corbie another storm burst on the eastern 
frontier of France Ihe prince of Condc governor of Burgundy 
had in the spring entered hr,inche Coint6 and besieged Dole but 
the inhabitants as well as the Spanish troops vigorously 
War in opposed him and his army ultimately went to swell that 

of Caston Rut although Duke Charles TV was active 
and Bur- repossessing himself of Lorraine, Gallas with the mam 
gundy imi-)eriihst army ^ stood still in T oucr Alsace during the 
summer At first he had to await the coming of the nominal 
commander rerdmand’s son, but afterwirds when heavy detach 
mints from the defending armies had gone to C ompi6gne Gallas 
himself missed his opportunitv It was not until September that 
he joined the duke of Lorraine and later still when he made Ins 
inroad into Burgundy He took a few small towns but Dijon 
and the entrenchments of Bernhard & army there defied him, and 
his offensive dwindled down to an attempt to establish his army 
in winter quarters in Burgundy, an attempt of which tht heroic 
deftnee of the little town cf St Jean de Losne suffieed to bnng 
about the abandonment Charles IV however continued a small 
war in Lorraini with some success 

In Italy the duke of Savoy with his own army and a French 
corps under Creijui advanced to tht I leino ind an action in which 
both sides lost sever d thousand men was fought at 
War in Tomavento a few miles from the future battlefield of 

Ituiy ^ igcnta to which in its details this aft iir bears a singiilai 

resemblance (June 22 1636) But the victory of the Fren^'h wasnulh 
fieri by the p fusal of Victor Amadeus for politic d reasons to advance 
on Milan, and Rohan who hid eome down from the Valtelline to 
co-opt rate hastily tlrew back into his strongholtl On the edges 
of the western Pyienecs a few towns were taken and retaken 

Ihe c impugn of 1637 on the hrtneh anti Spanish side was not 
productive of any m irked ad\antag( to tither party From Cata- 
lonii i Spinish army invaded Lingucdoc but was brought to a 
stindstill in tioiit of the roeky fortress of Lt ucate and defeated 
with htavy losses bv the Fiench relieying army under Schomberg, 
due dTIdlluin In ltdy n(?lhing was done In the V iltclline the 
local regiments raised by Rohan mutinied foi want of pay intl 
Rohan hail to n tin to France On the Low Countries frontier 
the cardiinl de La Valt tU captured ( fiteau ( ambnsis Landrecies 
and Manbenge The deiths of Ftrdmand II the landgrave of 
Ilessc Cassel the duke of Sxvoy and the diikt of Mantua which 
oceurred almost simiilt ineonsly affeeted the political foundations 
of the w,ir but little Tht balance such as it was however was 
unfavourable to i ranee foi the ducheas ol Mantua went over to 
the imperialists and the duchess of bavo> wis opposed by the 
princes of her house On the other hand Ferdinand III in spite 
of Spam, had to concede more power to the electors as the price 
of the imptnil dignity 

On the Rhine ind in the adjacent countries Johann von Wccit 
returning from Bi Igium xvith his Bavarians captured Ehn n- 
bieitstein the citadel of Coblenz and expelled small 
Fnnch detachments from the electorate of Irier, whosi 
the Rhine archbishop h id been put to the ban by tht 

emptror Then passing into the Mam valley he took Ilanau 
The main imperialist army still under Gillas had departed from 
Alsace to the east in order to repair the disaster of Wittstock 
and Charles of Lorraine with his owm small force and a detach 
ment under Count Me rcy left by Gallas, was defeated by Bernhard 
on the Saone in June a^ter which Btnihard advanced xigorouslv 
against Piccolornini the imperialist commander in Alsace and 
crossed the Rhine at Rheinau But soon Piccolonum was jomed 
by Johann von Weert and Bernhard retired again 

^ For the first time in the history of western Europe Cossacks 
appeared on the Rhine Their march through Germany was 
marked by extraordinary atrocities They did not remain long at 
the front, for their insubordination and misconduct were so flagrant 
that even Gallas found them intolerable and dismissed them 


In the north-east, the effect of Vv^ittstock proved but transient 
The widow of the landgrave of Hesse-Gassel, after an attempt at 
resistance agreed to the treaty of Prague In i()3« Bamr after 
taking Erfurt and Torgau found himself the target of several 
opponents — the Bavarians under Gotz, who had remained on the 
Weser to subdue Hesse Cassel when their comrades 
passed into Belgium in 103^, the beaten array of Witt- 
stock and a potential Brandenburg contingent The ooribern 
Saxons did no more than defend their own country but oortb- 
the imperialists and Bavarians uniting under General 
Geleen manoeuvred Baml!,r out of his strongholds on the ^ 

Elbe He retreated on the Oder but there found not the expected 
assistance of WrangeTs Pomeranian army, but Gallas with the 
mam imperial army which had hurried over from the west to cut 
off the Swedes Ban6r escaped only by a stratagem Deluding 
Gallas with an appearance of retreat into Poland he turned north- 
wanls joined Wrangcl and established himself for a time in Pome- 
rania But Gallas ruined his army by exposing it to an open 
winter m this desolate country, and at last retired to the Elbe 
Pomerania, by the death of the old duke Bogisla\ became a bone 
of contention between rival claimants and in the prevailing equili- 
brium of greater powers its fate remained unsettled while i feeble 
small war slowly consumed what Wallenstein and Gustavus Gallas 
and Wrangcl had spared 

In 1638 the French operations in Italy Belgium and Spam 
were in the mam unsuccessful In Italy Crdqui was killed in an 
action on the 1 7th of M irch and the Spanish commander m the 
Milanese Leganez advanced to the Stsia and took Vercelli In 
the Low Countnes Prince Thomas and Piccolomini repulsed m turn 
the Dutch and the French In the south Concle led from Bayonne 
an invading army that was to dictate terms at Madrid but the 
fortress of Fontarabia though invested by land and sea checked 
the French until a relieving army arrived and drove Conde m dis- 
order to Bayonne So angry was King Louis at this 
failure that ( ondc's lieutenant general the brother of 
( ardinal dc La Valette wus condemned for high treason ^ ® 

But the case was different in Alsace There Richelieu * 
was more than ever determined to strike at the Sjiamsh 
power and there too was Bernhard w ho hoped that 
Msace was to be his future pnncipality, and under whom served 
the survivors of Brcitcnfcld and Nordlingen now in French pay 
under the name of the “ Weimar Army ” After the raid into 
south Germiny Bernhard had wintered about Basle and began 
operations by taking a few towns m the Black Forest He then 
besieged Rhcinfclden Johann von Weert however fell upon him 
by surpnse and drove him away (February 28th) Rohan was 
amongst the dead on the French side But Bernhard reassembled 
his adventurers and invited them to return and beat the imperialists 
at once The outcome was the battle of Rheinfelden in which the 
redoubtable Weert who had ternfied Pans in 1630 was taken 
prisoner and his army dissipated (March 3rd) Mthough the 
Bavarians in the Weser country hurried south to ojipose him 
Bcrnhird took Rheinfelden and Freiburg Lastly he invested 
Breisach — the town that scarcely known to-day was then the 

Key of Alsace" Gotz s Bavaiians and Charles of Lorraine’s 
army hastened thither, but Bernhard beat thtm m turn at Witten- 
wcihcr (August 9th) and Thann (October 1 qth) and received the 
surrender of Breisach when the garrison had eaten the cats, dogs 
and rats in the place on the 17th of December 

In the course of 1638 peace mgotiations wore carried on at 
Cologne and Hamburg but the wxr still dragged on In the east, 
ic>39 began with Bancr s pursuit of the retreating Gallas 
Thanks to his skill the Swedish star w as ig im in the ^ 

ascendant Baner crossed the Elbe captured H die and 
Freiburg inflieted a severe defeat on the imperialists at 
Chemnitz (April 14, 1O38) and then after overrunning ^ 
western Saxony advanced into Bohemia, judging rightly that Bern- 
hard wis too much occupied with his prospective duchy to co- 
operate with him in the south-west Ferdinand III sent his 
brother the archduke Leopold William to take command of 
Gallas’b army and sent all available reinforcements to Bohemia 
But Ban6r contentcil himself after an unsuccessful attempt upon 
Prague, with thoroughly eating up the country and as winter came 
on he retired into the Saxon mountains The other Swedish troops 
overran Brandenburg and fomented a revolt m Silesia 

In 1639 as before RicheliiiTs attacks on Spain other than 
those directed upon Alsace and Baden were unsuccessful In the 
north the French devoted this ycxr as they had devoted 1637 
and 1638, to d methodical conquest of walled towns in c 
view of a future frontidre de fer The two objietivcs 
selected, Hcsdin and Thionville were far apart and 
a covering army to protect both sieges against Piccolomini 
was posted midway between them Piccolomini by a forced 
march from Liege and Huy through the Ardennts flung himself 
upon the besiegers of Thionville before their " circumvallation " 
was completed and being greatly sujienor in numbers he almost 
annihilated them (June 7, 1639) before the covering or rescuing 
army had even passed the Argonne Then however Piccolomini, 
whose troops had bought the victory dearly, stood still for a time, 
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p by Richelieu’s nephew. 
La Meillcraye surrendered on the 29th of June On the side of 
the Pyrenees Condc is usual showed himself both unlucky and 
incapable In Itiiy Cardinal de La V alette died after allowing 
Piince i homas to win over Savoy to the emperor’s side and seeing 
ever\ French post except Casale C hivasso and the citadel of furin 
taken by Tliomas and Leganez 

His sucttssor was the due cl Harcourt, called b> his men “ Cadet 
la-Perh on account of his earrings, but a bold and exceedingly 
competent soldier Under him served liinnne hitherto known 
onh as i younger brother of the duke of Bouillon Harcourt 
reviewed his army for the first timt late in October Ihe day after 
the review he advanced from Carignano to rc victual Casale eletach- 
mg Turenne as flank guard to hold olt Pnnee Thomas on the side 
of runn Ihe enterpnse was (ntirdv successful but I homas and 
Leganez determined to cut oft the French on the return march 
fyeganez beset a defile on the Chien-Cangnano road (whence the 
action IS called the Rnuh dt Qiatrs) while 1 homas lay in wait to 
the north But Turenne and the flank-guard sharply repulsed the 
pnnee and by hard lighting the French returned safe and victonous 
(November 29th) 

In Alsace Bernhard was earned olf by a fever just as he was 
preparing to light his way to a junction with Baner Nevertheless 
he was foitunate in the opportunity of his death, for 
his dream of i iliichy of Vlsacc had already brought 
him into conflict with Richelieu, and their conflict could 
only have ended in one wa> Maishal Gucbiiant at 
once took steps to secure his armv ^ for the service of 
ETance and Richelieu’s otheers were placed m charge of 
the loi tresses he had comjucud At the same time the 
long negotiations Ixtween the landgravine of Hcsse-Cassel and the 
vanous powers ended in her allying herstlf with France and raising 
an army in return for a subsidy Another event of importance in 
this ^ear was tlu episoilc of the Spanish llett m the Downs Now 
that the land route was imperilled the sea communications of 
Spam anfl Belgium were brought into use A squadron sailed 
from Spam for the Netherlands, and though it evaded the now 
powerful French nrvy it was dnvcii into English temtonal waters 
by the Dutch Charles I of England offered France free access 
to the victim if Frince would restore the elector palatine and 
p . . ottered Spam protection if she would furnish him with 
Snanish ^ army Richelieu m reply encouraged the 

fhet growing opposition to Charles at home and the Dutch 
contemptuous of his neutrality sailed m and destroyed 
the fleet at anchor 

In 1040 the Erench still kept up their four wars m Belgium, 
Germany Italy and Spam But the Belgian and Spanish frontiers 
were no longer directly attacked On the side of Languedoc there 
was no further dang^^i for the foolish imposition of strict milittiry 
forms and equally foolish threats to punish those who did not 
appear at the rendezvous ciuscd the Catalans who were already 
defending themselves against the French both efliciently and 
vigorously to turn their arms against the old enemy Castile In 
December 1640 Portugil declared herself independent under a 
king of the house of Braganza In the Lov Countries Louis XIII 
himself presided over the siege of the important fortress of Arras 
which surrendered on the 8th of August 

In Italy however Cadct-la I^erk kept the moral ascendancy he 
liad won in the brave action of the Route dt Qniers In April 
with 10000 men he advanced from Carignan against the 20000 
Spaniards who were besieging Casale and attacked their line of 
circumvallation boldly and openly on the 29th of April 
and Turi himself on horseback led his stoimt rs over the irapet 
“ Turenne spread out his cavalry m one thin line and, 
thus ovcrl ipping Leganez s cavalry on both flanks and aiding his 
charges with the hre of his dismounted dragoons drove it away 
The Spanish infantry rearguard was cut olf and destroyed and at 
the end of the day half of Leganez’s army was killed or captive 
After this Harcourt promptly turned upon Prince Thomas, and 
then followed one of the most remarkable episodes in military 
lustory Thomas himself defending Tunn was l3esiegmg the 
French who still held the citadel, while Harcourt, at once besieging 
uhe town and attempting to reheve the citadel had externally 
LO protect himself against Leganez’s army wtuch was reorganized 
and reinforced from Naples and the Papal States For long it 
seemed as though the latter master of the ojx;n country would 
tarve the small army of Harcourt into submission But Harcoiirt’s 
( outage and the disunion of lus opponents neutralized this advan- 
tage Their general attack of the nth of July on the French lines 
a as made not simultant ously but succcssntly and Harcourt 
lepuLscd each in turn with heavy losses boon afterwards the 
Erench rectivcd fre*)!! troopis and a large convoy The citacUl 
was relieved and the town surrendered soon afterwards Leganez 
retired to Mihii Prince 1 homas w is allowed to take his few remain- 
ing troops to Ivrea and recognized the duchess’s regency 


^ Forestalling others who desired its S( rviees notably the Winter 
King's son who intended to ally himself with Spain and so to 
force the retrocession of the Palatinate The war had indeed 
progressed fir since the days of the Protestant Union • 


In Germany Ban6r’s course was temporarily checked The arch- 
duke dislodged him from his few remaining posts in Bohemia and 
when at last Bernhard’s old army, under the chic dc Longueville 
crossed the Rhine at Bacharach and joined Ban6r in 
Ihuringia the Austrians held them m check in the 
broken country about baalfcld until the country would 
no longer supjxiit the combined army The Weimar 
army then retired to the Rhine valley and Bandi to Waldeck, 
and m the hope of detaching both George of I uneburg and the 
lindgravmc of Htsse-Cassel from the Swedish alliance the imperial 
general wasted their territories ignoiing Baner After the depar- 
tun of the Lunc burgers and Hessians recalled for home defenct 
tht Swedish general could only watch for his opportunity 

This e vme in the winter months of 1640-j.i Negotiations for 
peace were constantly m progress, but no result seemed to come 
out of them The Diet was assembled at Regensburg the impcnal 
army scattered over north-western Germany Bauer suddenly 
moved south heidmg for Katisbon for the defence of which the 
archduke s and all avulable troops — even Piccolomim’s from the 
upper Rhine — were hurried up by the emperor The Weimar 
\rmy under (ruebnant joined the Swedes eyi fault, and the com 
bmtel army n aehcil tht objective But a thaw himlcred them and 
gave the emperor time to concentrate his forct s and after a variety 
of minor operations Baner’s army found itself again 111 possession 
of Hesse Lime burg Brunswick &c Guobnant’s army, however 
had igain separated from him in older to live, and in May was 
it Bamberg — even an army of iS ooei could hardly keep 
the held at this stage of the war On the 20th of May * 

Baner, worn out by fatigue, died and after some intrigues ** 
and parti il mutinies, Torstensson succeeded to the *^®**^* 
command The last foitified jilace held by the Austrians in lower 
Saxemy Wolfenbuttel was now besieged by Teirsicnsson’s Swedes 
and Germans and Gue^briant s ETcnch and Wcinanans, anti the 
arehcluke and Piccolomini advancing to its relief were defcited 
outside the walls on the 29th of June The war had now needed 
far from AEaee, which was firmly held by France, anti no longer 
threatened even by Charles of Lorraine who had made his peace 
with Louis XIII m the spnng and whose army had followed 
Guobri lilt into Germany The losses of the Germans at Wolfen- 
buttel caused some of their princes to accept the peace of Prague, 
but, on the other hand the new elector of Brandenburg (Erode lick 
William the Great Elector) gave up the Austrian alliance and 
neutralized his dominions 

In 1641 Harcourt thoroughly established his position without 
much fighting, m Piedmont In Spam the Catalan and Poitu 
guesc insurrections continued and the French occupied Barcelona, 
but underwent a serious reverse at Tarragona In the north La 
Mcilltraye captured and held some of the Artois towns, but was 
driven out of the open country by the superior army of the 
Ca||)in il Infante A formidable eonsjiiracy against Richelieu 
brought about a civil wai m which the king’s troops 
were defeated at La Marfee, near Sedan (the fortress of 
Turenne’s discontented bi other, the semi independent 
duke of Bouillon) by a mixed army of rebels, Spaniards and 
Imperialists (July 6th) This, however, led to nothing further 
and the conspiracy collapsed Charles of Lorraine having joined 
the rebels, his newly n gained fortresses were reoccupicd by the 
French 

In December 1641 there began at Munster and Osnabruck m 
Westphalia the peace negotiations which after eight more years 
of spasmoilic lighting, were to close this ruinous war 

In 1642 Torstensson, having cleared up the w«ir for a moment 
in the north-west, turncil upon Silesia, defeated an impel lalist 
corjjs at bchwLidnitz and took some fortresses but drew back 
when the archduke and Piccolomini camt up with the mam Austrian 
army In October, however, he was joined by fresh troops from 
the north-east crossed the Elbe and besK ged Leipzig The 
imperialist army, which was joined by the Saxons when 
their country was again the theatre of war, marched to the 
rescue Hut Torstensson defe itcd them w ith enormous * 
loss in the second battle of Breitenfcld ^ (November 2, 

1642) But although the Austrians feared an advance on 
Vienna itself the victors waited for the fall of Leipzig ^ 
and then took up winter quarters Guobnant had throughout the 
yiar operated independently of the Swedes The Bavarians had 
advanced into the lower Rhine region in order to support m concert 
with the Belgian army of Spam a fresh outbreak m E ranee (Cinq- 
Mars’ conspiracy) But Lamboy the bpinish general was attacked 
and defeated before Hatzftldt s Bavaridiis came up, at Hulsi 
between Kempen and Crefold (January 17th), whereupon the Bava 
nans took shelter under the guns of the fortress of Juliih 

On the northern frontier of France Harcourt tht brilliant com 
mander of the Italian army failed to prevent the Spaniards from 
cajilurmg Lens and La Bassee, and Guichc with another army 
firther east at Le CAtelet was defeated and routed at Honnecourt 
(May 26th), saving only 2000 of his 9000 men But Francisco de 


* The emperor executed all the officers and every tenth man 
of the regiment in which the panic began 
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Melo the Cardinal Infante’s successor did not profit by his victory 
turning back instead to oppose the Dutch and (jUtbnant In 
It\ly fhomis of Savoy and his brother submitting to the regency 
of the duchess, led her troops in concert with the French against 
the Spaniards of the Milincsc and took Tortona Louis himself 
conquered Roussillon, Richelieu crushed the conspiracy of Cinq 
Uirs by executing its leaders and Marshal do la Motte-Houden- 
court held Catalonia and defeated Leganez at Lerida (October 7th) 

Before the next campaign opened Louis and Richelieu were 
dead One of the last acts of the king was to designate the 
young due d’Enghicn, son of the incapable Cond6, as general 
of his northern army Hareourt had strangely failed, Gue- 
briant was far away, and the rest of the French marshals were 
experienced but incapable of commanding an army, 
d^Pagbiea small matter to put in their place a 

youth of twenty-one, who might prove not merely 
inexperienced but also incompetent But Enghien’s victory 
was destined to be the beginning for the Erench army of 
a long hegemony of military Europe 

Melo had selected the Meuse route for his advance on Pans 
On It he would meet only the places of Rocroi and Rethae , 
these mastered, he would descend upon Pans by the open lands 
between the Marne and the Oisc He began by a feint against 
Landrccies, and under cover of this se( rctly massed his Sambre 
and Ardennes corps on the Meuse, while Enghien, having the 
safety of T indrencs in mind, moved to St Quentin There, 
fiowever, the young general learned at the same moment that 
Louis XIII was dead and that the Spaniards had invested 
Rocroi With the resolution and swiftness which WtXs to mark 
his whole career, he marched at once to offer them battle 
h^nghien’s more experienced counsellors, the generals of the old 
school, were for delay To risk the only French army at such 
a moment would, they said, be madness, and even the fiery 
Gasjiun asked, “ What will become of us if we are beaten ? ” 
but Enghien replied, “ That will not concern me, for I shall be 
dead,” and his personality overcame the fears of the doubters 
ihe battle took place on the 19th of May 1643, plain before 
Battle ot Rocroi, Without any marked tactical advantxge of 
Rocroi ground in favour of either side Melo’s cavalry 
was routed, and nearly all the infantry, 18,000 men of the 
best regiments in the Spanish army, the old Low Countries 
teraosy with their general the Conde de Fuentes,^ a veteran of 
fifty years’ service, in their midst, stood their ground and were 
annihilated 8500 were dead and 7000 prisoners Two hundred 
and sixty colours and standards went to grace Notre Dame 

But even Rocroi, under the existing tonditions of warfare, 
was decisive only m so far as, by the destruction of Spain’s 
superiority in Belgium, it saved France from further mroads 
from the north Enghien indeed followed up the debris of 
Mclo’s .limy beyond the Sambre, but on the Rhine Gue brunt 
had marched away from the region of Cologne into Wurttemberg, 
tind there was nothing to prevent the imperialists in the north- 
west from joining Melo The thorough establishment of the 
French on the Rhine and the need of co-operating with the 
‘swedes was considered by the young general to be more im- 
portant than fighting Melo m front of Brussels, and in spite of 
Surrender the protests of the Regent and Mazarin, he decided 
otThioa- to attack Thionville Taking a leaf out of Melo’s 
book, he threatened Brussels in order to draw all the 
defenders thither, and then suddenly turned eastward Enghien 
arrived on June i8th, a corps from Champagne had already 
reached the place on the i6th, and on the 8th of August 
rhionville surrendered The small fortress of Sierck followed 
suit (September 8th) 

Gufebriant meanwhile bad attempted without success to cover 
the Ticuch 'ind Protestant posts in Wurttemberg against the united 
forces ot his old opponents from the lower Rhine (Hatzfcldt's 
Bavarians) and a tresh Bavarian army under Mercy and had 
retired into Alsace Thither Fnghien, before dispersing his armv 
into rest-quaitcrs in October sent him a corps under Josias Rantzau 
to enable him to recross the Rhine and to seize winter-quarters in 
(icrmany so as to spare Alsace Gufebnant did so but he was 
luortilly woiindtd m the sicgt of Rottvveil i town at the source 


^ Paul Bernard I ontame de Fougcrolks a noble of Franche Comt6 


of the Neckar and Rantzau, taking over the command allowed 
himself to be surpnsed in the act of dispersing into winter -quarters 
by Charles of Lorraine (who had again changtd sides and now 
commanded his own Hatzfcldt s and Mercy’s armies^) At lutt- 
lingen on the headwaters of the Danube Rantzau was taken 
prisoner with the greater part of his army of 1 2 000 men 
(November 24th) and the rest hurriedly fell back into Alsace 
In the east the earapaigii had as usual turned more upon sub 
sisttnce than upon rriihliry opcritions lorstensson, by his h dt 
before Leipzig after Breitcnfeld hid given the emperor 
\ whole winter in which to assemble a new army The 
hereditary provinces as the ilevastations of war ap 
proaehed their own borders, willingly supplied a force of 
12 000 men which under Piccoloniini manoeuvred for a while to 
the west of Dresden But Piccoloimni was leplaced by Gallas, 
who, though cherishing visionary schemes of uniting Hatzfeldt’s 
troops ami Got/’s Cologne-Bavarian North Genu in army with his 
own for a decisive blow had in fact to fall back through Bohemia 
The Swedes followed Taking the small towns and avoiding the 
large places Torstensson swept through Bohemia and Moravia, 
his steps dogged through the dev istated country by (_» illas until 
he reached Brunn Thence however he suddenly retn att cl to the 
shores of the Baltic Christian of Denmark had declared v\ar on 
Sweden and thre itened to isolate the Swtdish forces in Ctiiiiany 
Torstensson therefore wintered in Holstein Gallas unable to follow 
him through distiicts aheady eaten up, 111 baxony In It ily and 
Spain there was no event of any importance 

In 1044 Gaston of Orleans with I i Mtilltraye and Gassion 
under him began the conciucst of the Dunkirk region capturing 
Gravelines in July Melo, having no army to oppose 
them remained inactive In Italy Pnnee riioinas and 
Marsh il Plessis-Praslm undertook nothing serious while 
in Spam La Motte lloudencourt lost Lerula and was^'""J"““ 
imprisoiictl by Mazann m consequence But the Rhine 
campaign is memorable for the lirsi ipjjcannce of Turenne at the 
hcael of an army and for the terrible battle of Freiburg 

Ihe momentary combination of forces on the other side that 
had ruined Gu6bnant s expedition soon broke up Hatzfcldt was 
called by the empe^ror to join Gallas Charles of Lorraine wandered 
with his mcrcenanes to the Low Countries and Mercy s Havanans 
alone were left to oppose Turenne who spent the lirst months of 
the year in rcstonng discipline and confidence m the shaken Weimar 
Army But Mercy was still considerably superior in strength and, 
repulsing Turenne s first inroad into the Black Forest besieged 
Freiburg Turenne made one cautious attempt at relief then 
waited for reinforcements These came in the shape of Englucn’s 
army and Englucn as a pnnee of the blood took over the supreme 
command But both armies togethei numbcritl hirdlj 17000 
men when Enghien and Turenne united at Breisach on the 2nd of 
August On the ^rd although Freiburg had meantime surrendered, 
they crossed the Rlunc and attacked Mercy s position 
which was of great natural and artificial strength in 
front and flank Tliree separate battles, which cost the 
Bavarians one-third of their force and the hrench no 
less than half of theirs, ended in Mercy’s retreat (see Frfiburg) 
on the 10th of August Enghien did not follow him into the 
mountains, but having assured himst If that he need not fear inter 
ference he proceedeil to the methodical conquest of the middle 
Rhine fortresses (Philqqisburg Heidelberg Mannheim Mainz Ac ) 
and returned with lus own army to the Moselle, leaving Turenne 
ind the Weimar \riny at Spire 

In the east or rather m the north a desultory campaign was 
carried on during 1644 between Torstensson and the younger 
Wrangel on tlie one side the Danes anel Gallas on the other and 
in the end Gallas retreated to Aiistn in territory so completely 
demoralized that for want of supervision his army dwindled on 
the way from 20 000 men to 2000 Torstensson followed him 
having little to ft ar from the Danes Me inwhile the pnnee of 
iransylvama George Rakoezy playing the part of Gabnei Bcthlen 
his predecessor made war upon the emperor who not being able 
on that account to send Iresh troops against Torstensson, 
called upon Hatzfeldt, as above mentioned to reform the Battle ot 
wrecks of Gallas’s army on tlie nucleus of his own Jaokau 
Maximilian of Bavaria sent most of his own troops under 
Wcert on the same errand — hence Mercy’s defeat at Frnburg But 
Torstensson pressed on by Eger Pilsen and Budweis towards Vienna, 
and on the 24 February /b March 164^ he inflicted a crushing defeat 
on Gotz Weert and Hatzfcldt at Jankau near labor Gotz was 
killed and hilf of his army dead or captive In his extremity 
Ferdinand offered part of Bohemia and Siksii to Maximilian in 
return for soldiers But the Bavarian luler h ul no soldiers to give 
for Turenne was advancing again from the Rhine 

At the tnd of March the Weimar \nv\y w is at Durlach on the 
bth of April at Pforzheim Thence it marched to lleilbronn, and 
Rothcnbiirg-on T luber, when Turenne re^solve*d to go northward 
in search of supplies and recruits in the terntones of his ally and 


* The three “ armies” combined weic hardly more than 25,000 
strong 
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cousin the landgravine of Hesse-Cassel But at this point the 
army headed by Bernhard’s old colonels, demanded to be put 
into rest-quarters and Turenne allowing them to disperse as they 
wished was surprise d by Mercy and Weert — who brought his 
courage, if nothing cNe back from the field of Jankau — and lost 
two-thirds of his forces But lurenne insti ul of retreating to 
, the Rhine installed himself in the landgravine’s country, 
Tvrenac s he collected reinforcements of Hessians and Swt des 

while Enghien hurried up from the Moselle and crossed 
the Rhine to rcpiir the disaster The ‘Army of Weimar” and 
the ” Army of 1 ranee ” joined forces, as in 1644 almost under 
the eyes of the enemy Enghien at onee pushed forward from 
La<lenburg by Heidelberg Wimpfen Rottenburg and Dinkclsbuhl 
But from day to day the balance leant<l more and moie on the 
Bavari in side for Torstensson after threatening \ lenn i (April) 
had drawn off into Moravia without waiting for the dilatory Rakoczy 
and the emperor was able to give Maximilian an Anstnan corjis 
to be added to Mercy s irmy Mercy therefore after manoeuvring 
for a time on Enghicn’s 1 ( ft flank placed hirnsclf in a strong position 
at Allerheim near Nordlmgen <lirectly barring the wiy to the 
Danube Ihe second battle of Nordlingen ( Vugust 1641;) was 
_ as desperately fought as the hrst and had not Mercy 

batth t killed it the ensis of the day Enghien would prob 

N 9 rd/ia- ably have been disastrously defeate<l As it w is the 

g ’ young duke was vutonous but he had only 1500 infmtry 
^ left in rank ind file out of 7000 at the end Soon after- 

wards Enghien fell ill ancl his army returned to France Turenne 
left with a few thousand men only attempted in vain to hold his 
ground in Germany and had to make a hasty retreat before the 
archtlukc Leopold William who had meantime made peace with 
Rakoezy ind leaving Torstensson’ s ^ successor Wrangel undis- 
turbed in his Silesian cantonments brought Gallas’s and Ilatz- 
feldt’s troops to aid Wcert’s Turenne wintered around Philipps- 
biirg ilmost the only remaining conquest of these two brilliant 
but costly campaigns But before he settled down into winter 
quarters he sent a corps to the Moselle which dislodged the 
impenahst garnson of Iner and restored the elector in his areh 
bishcjpnc In I landers Gaston of Orleans eonquered a number of 
fortresses and his army united with that of the Dutch But the 
allies separated again almost at once each to undertake the sieges 
whieh suited its own purposes best 

From Silesia Wrangel passed into Bohemia where he remained 
until the forces employed against Rikoczy and lurenne could send 
help to the imperialists opposed to him He then drew awiy into 
Hesse 3 to support the landgravine of Cassel against the landgrave 
of Darmstadt the archduke Leopold William and the Bavarians 
following suit 

The campaign of 1646 in Hesse up to August was as usual 
uneventful, each army being chiefly concerned with its food 
But at last the arehdukc retired a little, leaving Turenne and 
Wrangel free to join their forces Turenne had no intention 
of repeating the experiences of Freiburg and Nordlingen War 
had by now settled down into the groove whence it did 
Mtrategy^ not issuc till i7c;3 It wds morc profitable to attain the 
small objects that were sought by manoeuvre than 
by battle, and the choice of means practically lay between 
manoeuvring the enemy’s army into poo” districts and so 
breaking it up by starvation, and pushing one’s own army into 
nch districts regardless of the enemy’s army Ihe usual 
practice was the first method Turenne ehose the second 

Delayed at the opening of the >ear by orders from Mazarin 
to stand still — the clettor of Bavaria had opened negotiations 
in order to gain time for the archduke Leopold William to march 
into the west — Turenne found it impossible to reach Hesse by 
the short and direct route, and he therefore made a rapid and 
secret march down the Rhine as far as Wesel, whence, crossing 
unopposed, he joined Wrangel on the upper Lahn (August loth) 
The united armies were only 19,000 strong Then the im- 
penalists, fearing to be hemmed in and starved between Turenne 
and the Rhine, fell back to Fulda^ leaving the Munich road 
clear The interior of Bavaria had not been fought over for 
eleven ye«irs, and was thus almost the only prosperous land m 
desolated Germany Turenne and Wrangel marched straight 
forward on a broad front On the 22nd of September, far ahead 
of the pursuers, for whom they left nothing to eat, they reached 

* Torstensson suffering from gout and worn out by the cam- 
paign retired after the unsuccessful Vienna raid 

* John George of Saxony seeing that his country was faring 
worse in a state of open war against Sweden than it would even 
in the most impotent neutrahty, had made a truce with Wrangel 
on what terms he could obtain 


Augsburg, and for the rest of the year they devastated the 
country about Munich m order to force Maximilian to make 
terms An armistice was concluded in the winter, Maximilian 
having been finally brought to consent by an ill-judged attempt 
of the emperor (who feared that Bavaria would go the way of 
Brandenburg and Saxony) to seduce his army The trench 
and Swedes wintered in southern Wurttemberg 

In Flanders, Gaston of Orleans and Enghien took Dunkirk and 
other fortresses In Italy where the 1 iiscan fortresses were 
attacked, the Frencli and Prince Thomas their ally were 
completely checked at first until Mazann sent a fresh 
corps thither and restored the balance In Cat iloma 
Harcourt underwent a serious reverse in front of Lenda ^ ^ 
at the hands of his old opponent Leganez and Mazann sent 
Enghien now Prince of Condc to replace him 

1647 uas a barren year The I-ow Countries Spaniards con- 
cluding a truce with the Dutch threw their whole force upon 
France but this attack dissipated itself in sieges In Italy Plessis- 
Praslin wean an unprofitable victory over the viceroy of the Milanese 
on the Oglio (July 4th) In Spain Condc resuming the siege of 
Lenda was repulsed with even more loss than Harcourt had been 
the veai before and had to retire upon the mere appearance of a 
relieving army In Germany Turenne and Wrangel parteel com- 
pany The latter returned to Hesse, whence he raided into 
Bohemia but was driven back by the imperialists under their 
new general, Mclander-IIolzapftl As the few obtainable supply 
ireas gave out one by one the Swedes gradually retired almost 
to the coast but the impenahsts did not follow, swerving into 
Hesse instead to fimsli the quarrel of the landgravine and the 
landgmve Turenne meanwhile had had to send all the hiench 
troops to Luxemburg to help in the defence of northern hi a ace 
against the Spaniard The Weimar Army had refused to follow 
lum to the Meuse and mutinied for its arrears ol pay Turenne, 
however, promptly seized the nngleaders and after a sharp fight 
disarmed the rest Thus ignomimonsly Bernhard’s old army 
vanished from the scene 

In the lutumn the elector of Havana was reconciled to the 
emperor and his army rt cnt< red the held Turcune was therefore 
sent back to Germany to assist the Swedes But winter camt on 
bcfoie any further inroads t ould be made into south Germany 

The campaign of 1648 brought the decision at last lurenne 
and Wrangel, having refitted their forces and united m Hesse 
as in 1646, steadily drove back the imperialists and Bavarians, 
who^e 30,000 combatants were accompanied by a horde of 
ne^p-lv 1^0,000 hangers-on — men, women and children — to the 
Danube For a moment, at Nordlingen, the French and the 
Swedes separated, but they soon reunited, moved on to and 
beyond the Danube, and at Zusmarshausen (May T7th) catch- 
ing the enemy in the act of manoeuvring, they destroyed his 
rear-guard, Melander being amongst the dead The Battle of 
victors advanced as far as the Inn, but pKiolomini, Zusmars- 
reorganizing the debris of the Austro- Bavarian army, 
checked their further progress and even drove them hack to the 
line of the Isar Meantime, however, the Swedish general 
Konigsmarck, gathering all the scattered forces of his side m 
Saxony and Silesia, had entered Bohemia and was besieging 
Prague This caused the recall of Piccolomim’s army, and 
Turenne and Wrangel invested Munich But Mazarin ordered 
the French to retire into Suabia so as not to compromise the 
peace negotiations at the critical moment, and Wrangel followed 
suit Before Konigsmarck was in a position to assault Prague 
news came of peace 

Meanwhile in Artois Cond^ had repulsed the Spanish in- 
vasion by his brilliant victory of Lens (August 5th), whu h was a 
second Rocroi After the thanksgiving service for the victory 
at Notre Dame, Mazann arrested the leaders of the ParUment 
of Pans, and in a few hours the streets were barricaded and a 
civil war in progress This was the Fronde {q v ), which went 
on for another eleven y^ars 

Authorities — S R Gardiner, Thirty Years* War A Gindely, 
Gfsch deb joiahr Krieges Chemnitz, Gesch dtr Schwedtschen 
Krteges v Pufendorf 26Buche der Schwedish-deutsohen Krtegs 
^schtchte (1688) Hon E Noel Gustaf Adolf I lard v de P6rim 
Bataxlles Fran<^atses 111 and iv lives of Turenne Cond6, Wallen- 
stein Gustavus, &c , vols ix and x of Clauscwitz’s works 
Lorentzen, Schwedens Armee tm jojahr Krtege Loewe Oreamsa- 
iton der W allenstetnschen Heere Pfkts des Campagnes de Gustave 
Adolphe (Brussels, 1887) (C E A ) 



THISTLE- 

THISTLE, a name, as generally employed, of vague application, 
being given to almost ary herbaceous plant that is of a spinv 
character More strictly, it is applied to the species of Carduus 
These are Composite herbs with very spiny leaves, and similar 
bracts surrounding a head of purplish-white, tubular, hve-pdrted 
flowers seated on a pitted and hairy receptacle The anthers 
have appendages both at the apex and at the base, and the 
style has a ring of hairs at the point of bifurcation of the two 
stigmas I he fruit is surmounted by a tuft of silky-white 
hairs The species, chiefly natiyes of Europe and Western 
Asi.i, arc numerous, and some are of great beauty, though, not 
unnaturally, looked on with disfavour by the farmer The 
lilessed thistle is Carduus benedtetus, Lady’s thistle, the leaves 
of which are spotted with white, is C mananus The common 
C lanceolatus seems to be the most suitable prototype for the 
Scots thistle, though that honour is also conferred on an 
allied plant Onopordou atanihium, the cotton thistle, remarkable 
for Its covering of white down, a doubtful native, and on other 
spc( Its The carline thistle is Carhna vulgaris, a member of 
the same family, as is also the sow-thistle, Sonchus oleraceus 
I he great objeetion to thistles from an agricultural point of 
view resides m the freedom with which they produce seed, and 
in the vigour of their underground growth, which makes their 
uprooting a matter of diffieult> Partial uprooting may, indeed, 
in the case of the perennial species, increase the misc hief, for 
each fragment left behind may grow into a distinct plant 
Annual species might be kept in check were they cut down 
before the flowers ajipear, but unless all the cultivators in a 
partK ular district co-operate the efforts of individuals are of 
little avail The Artu hoke {q v ), Cynara ^colvmus, and C ardoon 
(q V ) <ire very nc ir allies of the thistles Ihe Safflower Cartha- 
mus, another thistle, yields a serviceable dye, the Burdock, 
Arctium lappa, a member of the same family, has an edible 
root, and numerous allied species have meditinal properties 

THISTLEWOOD, ARTHUR (1770-1820), the principal insti- 
gator of the Cato Street conspiracy, a plot formed to murder 
many British ministers in 1820 A son of William Thistlewood, 
and born at Tupholmc m Line olnshirc , young Thistlewood passed 
his early years in a desultory fashion, he became a soldier and 
visited France and America, imbibing republican opinions 
abroad and running into debt at home Then taking up his 
residence in London he joined the Spencean Socictc , a revolu- 
tionary body, associatecl himself with James Watson (d 18^8) 
and other agitators, and in December 1816 helped to arrange 
a meeting in Spa Fields, London, which was to be followed by the 
seizure of the Tower of London and the Bmk of England, and 
by a general revolution The proposed rising was a dismal 
failure, but the Habeas Corpus Act was suspended and Thistle- 
wood and Watson were seized, illhough upon being tried the^ 
were acquitted Becoming more violent Thistlewood formed 
other plots, talked of murdering the prince of Wales, and was 
sentenced to a year’s imprisonment for challenging the home 
secretary. Lord Sidmouth, to a duel After his release in May 
1819, having broken away from Henry Hunt and the more 
moderate reformers, he prepared a new and comprehensive 
plot On the 23rd of February 1820, at a time of great distress 
and during the unrest caused by the death of George III , the 
( abinet ministers had arranged to dine at the earl of Harrowby’s 
house m Grosvenor Square Thistlewood knew of the dinner 
With some associates he hired a room in the neighbouring Cato 
Street, collected arms and made ready to fall upon Harrowbv’s 
guests However the authorities had been informed of the plot, 
probably by one of the conspirators named George Edwards, 
officers appeared upon the scene and arrested some of the 
conspirators, and although Thistlewood escaped in the con- 
fusion he was seized on the following day Tried for high 
treason, Thistlewood and four others were sentenced to death, 
and were hanged on the 1st of May 1820 

Sec Sii S Walpole History of England (1890), vol 1 

THOKOLY, IMRE(Emerich), Prince (1657-1705), Hungarian 
statesman was born at Kesmark on the 25th of September 
1657 He lost both parents while still a child In 1670, 
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fleeing from the dangers of Upper Hungary, where the Protes- 
tants and Imperialists were constantly m arms against each 
other, he took refuge with his kinsman Michael Teleki, the chief 
minister of Michael Apafy, prince of Transylvania Here he 
came into conLict with the Magyar lefugccs, who hid great 
hopes of the high-born, highly-gifted youth who was also a 
fellow-sufferer, a large portion of his immense estates hiving 
been confiscated by the emperor Ihe discontent readied its 
height when Leopold (Feb 27, 1673) suspended the Hun- 
garian constitution, appointed Johan Gaspar Ampringen 
dictator, deprived 450 Protestant clergy of their livings and 
condemned 67 more to the galleys hneouragrd by promises 
of help from Louis XIV , the Magyars now rose pro hbertate 
et jushtia, and chose the youthful Ihokoly as their leader 
Ihe war began in 1679 Upper Hungary ancl the mining towns 
were soon in Ihokoly^’s possession In 1681, reinforced by 

10.000 Transylvanians and a Turkish army under the pasha of 
Nagyvarad, he compelled the emperor to grant an armistice 
On the 15th of June 1682 he married Helen Zrinyi, the w’dow 
of Prince Francis Rdkoczy I Thokoly’s distrust of the emperor 
now induced him to turn for help to the sultan, who recognized 
him as prince of Lpper Hungary on condition that he paid an 
annual tribute of 40,000 florins In the course of the same y ear 
Thokoly captured fortress after fortress from the emperor and 
extended his dominions to the Waag He refused, however, the 
title of king offered to him by the Turks At the two Diets 
held by him, at Kassa and Lilya, in 1683, the estates, though 
not uninfluenced bv his personal charm, showed some want of 
confidence in him, fearing lest he might sacrifice the national 
independence to the Turkish alliance They refused therefore 
to grant him either subsidies or a levee en masse, and he had to 
take what he wanted by force Ihokoly materially assisted 
the Turks in the Vienna campaign of 168^, and shared the fate 
of the gigantic Turkish army The grand vizier nevertheless 
laid the iilame of the failure on Thokoly, who thereupon hastened 
to Acirianoplc to defend himself before the sultan Shortly 
afterwirds, perceiving that the Turkish c luse was now lost, 
he sought the mediation of Sobieski to reconcile him with the 
emperor, offering to lay down his arms if Leopold would confirm 
the religious rights of the Magyar Protestants and grant him, 
Thokoly, the thirteen north-eastern counties of Hungary with 
the title of prince Leopold refused these, terms and demanded 
an unconditional surrender Thokoly then renewed the war 
But the campaign of 1685 was a senes of disasters, and when 
he sought help from the Turks at Nagyvdrad they seized and 
sent him m chains to Belgrade, possibly because of his previous 
negotiations with Leopold, whereupon most of his followers 
made their peace with the emperor In 1686 Thokoly^ was 
releiscd from his dungeon and sent with a small army into 
Transylvania, but both this expedition and a similar one in 
1 688 ended in failure The Turks then again grew suspicious 
of him and imprisoned him a second time In 1690, however, 
the Turks despatched him into Transylvania a third time with 

16.000 men, and m September he routed the united forces of 
General Heister and Michael Teleki at Zernest After this 
great victory Thokoly was elected prince of Transylvania by the 
Kereszt^nymez Diet, but could only maintain his position 
against the imperial armies with the utmost difficulty In 
1691 he quitted Iransylvania altogether He led the lurkish 
cavalry at the battle of Slankamen, and m fact served valiantly 
but vainly against Austria during the remainder of the war, 
especially distinguishing himself at Zenta He was excludeci 
by name from the amnesty promised to the Hungarian rebels 
by the peace of Karlowitz (Jan 26, 1699) After one more 
unsuccessful attempt, in 1700, to recover his principality, he 
settled down at Galata with his wife From the sultan he 
received large estates and the title of count of Widdin lie was 
buried in the great Armenian cemetery^ at Nicomedia, but in 
the course of 1906 his relics wert trinsfcrrcd to Hungary 

Stt Correspondence of Thoholv (Hiiiif^ ) cd by Kilmm Thaly 
(Budapest 1890), V 1 rakiiDi Papst Imiocenz XI und Ungarn's 
Btfreiung von dc Twhtnhtirschaft (ITciburg 190-2), Memoirs of 
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Kmenc Count Teckely (London, i()Q^), Correspondence of Michael 
Felekt {Hung ) , qCl byS Gir^'cly (Budapcbt 1905-1900) (R N li ) 

THOLOBATE (Gr d circular structure, dome, and 

/Saa-19, a base), tlie architectural term gmn to the cylindrical 
drum on which a dome is raised In the earlier Byzantine 
churches, the dome rested direct on the pendentives and the 
windows were pierced in the dome itself, in later examples, 
between the pendentne and the dome an intervening circular 
wall was Imilt, in which the wlndow^ were pierced, and this is 
the type which w.is universally employed by the architects of 
the Renaissince, of whose works the best-known examples arc 
those of St Peter at Rome, St Paul s in London, and the t hurches 
of the Invalides, the Val de Grace and the Sorbonne m Paris 

THOLOS (^oAo?), the term given in Greek architecture to 
a circular building, with or without a pcristvle, the earliest 
examples are those of the beehive tombs at Mycenae and in 
other parts of Greece, which were covered b) domes built in 
horizontal courses of masonry The Tholos at Epidaunis, 
built by Pohcleitus (c 400 B c ), and the Tholos at Olympia, 
known as the Phihppeion, are the most remarkable examples, 
and in both cases were covered with a sloping roof and not with 
I dome 

THOLUCK, FRIEDRICH AUGUST GOTTREU (1799-1877), 
German Protestant divine, was bom at Breslau, on the 30th of 
March 1799 He received his education at the gymnasium and 
university of his natue town, and early distinguished himself by 
greit versatility of mind and power of acquirmg languages A 
love of Oriental languages and literature led him to exchange the 
university of Breslau for that of Berlin, that he might study to 
greater advantage, and there he w^as received into the house of the 
orientalist Heinrich Friedrich von Diez (1750-1817) lie was 
introduced to pictistic circles in Berlin, and came spe( lally under 
the influence of Baron Hans Einst von Kottwit/ (1757-1843), 
who became his spiritual father,” and of the historian Niandcr 
Before deciding on the caictr of theological professor, he had in 
view that of a mission iry in the East Meanwhile he was feeling 
the influence to a certain degree of the romantic school, and of 
SchU lermacher and Hegel too, though he never sounded the 
depths of their systems At length, m his twenty -first year, 
he finally decided to adopt the academical calling In 1821 
he w^as Prwatdozent and in 1823 became professor txtraordi- 
narius of theology in Berlin, though he w\is at the same time 
active m the work of home and foreign missions He lectured 
on the Old and New Testaments, theologyq apologetics and the 
history of t^x ihurch in the i8th century^ In 1821 appeared 
his first work, Sufisinm, sive theosophia Persarum pantheistica , 
following the same line of study he published BliUensamtnLung 
aus der morgenlandtuheu Mystik (1825) and Speculative Trim- 
tatslehre des spatC'^en Otients (1826) His well-known essay on the 
nature and moral influence of heathenism (1822) was published 
by Ncander, wuth high commendation, in his Denkwurdigheiten j 
and his Commentarv on the Epistle to the Romans (1824) sccurcil 
him a foremost place amongst the most suggestive, if not the 
most accurate. Biblical interpreters of that time Another 
work, which was soon translated into all the principal European 
languages, Die wahre Weihe des Zweiflers (1823, 9th ed , with the 
title Die T ehre von der Sunde und dem V ersohner, 1870), the out- 
come of his own religious historyy procured for him the position 
which he ever after held of the modern Pietistic apologist of 
Evangelical Christianity In 1825, with the aid of the Prussian 
government, he visited the libraries of England and Holland, 
and on his return was appointed (in 1826) professor ordinarius of 
theolugv at Halle, the centre of German rationalism, where he 
afterwards became preacher and member of the supreme consis- 
tonal council Here he made it his aim to combine in a higher 
unity the learning and to some extent the rationalism of J S 
Semler with the devout and active pietism of A H Francke, 
and, in spite of the opposition of the theological faculty of the 
university, he succeeded m changing the character of its theology 
This he effected partly by his lectures, f)artirularly his exegetical 
courses, but, above all, by his personal influence upon the 
students, and, after 1833, by his preaching His theological 


position was that of a mild and large-hearted orthodoxy, which 
laid more stress upon Christian experience than upon rigid 
dogmatic belief On the two great questions of miracles and 
inspiration he made great concessions to modern criticism and 
philosophy The battle of his life was on behalf of personal 
religious experience, in opposition to the externality of rational- 
ism, orthodoxy or sacramentarianism Karl Schwarz happilv 
remarks that, as the English apologists of the i8th century \\eic 
themselves infected with the poison of the deists whom they 
endeavoured to refute, so Tholuck absorbed some of the heresies 
of the rationalists whom he tried to overthrow He was also 
one of the prominent members of the Evangelical Alliance, and 
few men were more widely known or more beloved throughout 
the Protestant churches of Europe and America than he Ht 
died at Halle on the loth of June 1877 As a preacher, 1 holm \ 
ranked among the foremost of his time As a teacher, he showed 
remarkable sympathy and won great sm c ess As a thinker ht 
can hardly be said to have been endowed with great treativt 
power 

After his commentaries (on Romans the Gospel of John tlv 
Sermon on tho Mount and the Epistle to the Hebrews) and several 
volumes of sermons his best-known books irc Stunden christlichn 
Andacht (18^9, 8th ed 1870), intended to takt the place of J H D 
Zschokkc s stcindaid rationalistic work with the same title, and his 
reply to David Strauss's Life of Jesus {Glaubwurdigkeit dn evangeh- 
schtn Ge<:chtchte, 18^7) He published at vanous times valualdc 
contributions towards a histoiv of ritionalism — Vot f^eschicli/t d s 
Ratwnaltsmus (i853-i8()2) Geschichte des Rational i^mus (i86s) i 
and a numl cr of essays connected with the history of tluologv 
ind especially of apologetics His views on mspiratioii ware indu itcd 
111 his work Die Propheten und ihre Weissagungen (18(10) in his c s uv 
on the ' Alte Inspirationslehrc " in Deutsche Zeitschn ft fur christlnJu 
\\ issenschaft (1850) and in his Gesprache uber die vornehmsten 
Glaubensfragen der Zeit (i84(j, 2iid ed , t8()7) 

He also contributed manv’’ artich s to Herzog H mcl 's Rn Icn- 
cyklopadie and for several years edited a journal (18-50 
/ itcranscher tnzeiger 

See Das Leben Fholucks, by L Witte (2 vols i884-i88()), 
A Tholiuk ein Lchtnsahnss by M Kahh 1 (1877) and the sune 
luthor's art 'Iholiick" m Herzog Ham k's Realcncyhlopadie , 

/ur Ennntrung an Tholuck, by C Siegfried, Protestanthsche 
htrchzettung (1885) No 45, and iS8(>, No 47, Karl S< hv irz Zur 
Ges( hichte derneuesten 1 hcologie {4th Gil 18O9), E W 1 Nippold s 
Handhuch der neuesten hinhengc schichte , tt Idiihp Seh ill (n ; many 
its ^Universities Theology and Rihgt on (1857), and the urticK n 
tho Allgemeine deutsche Ihographit 

THOM A, HANS (1839- ), German pain Ur, wxis born at 

Bernau in the Black Eorcst Having stirtcd life as a painter 
of clock-faces, he entered in i8s9 the Carlsruhe academy, where 
he studied under Schirmer and Des Coudres He subsequently 
studied and worked, with but indifferent success, in Dusseldorf, 
Pans, Italy, Munich and Frankfort, until his reputation became 
firmly established as the result of an exhibition of some thirty 
of his paintings in Munich In spite of his studii s under various 
masters, his art has little in common with modern ideas, and is 
fuimcd partly by his early impressions of the simple idyllic life 
of his native district, partly by his sympathy with the e<irly 
German masters — particularly with Altdorfer and Cianach 
In his love of the details of nature, in hi precise (though b> no 
means faultless) drawing of outline, and in his pndilectKjn for 
local colouring, he has distinct affinities with the prc-Raphaelites 
Many of his pictures have found their way into two private 
collections in Liverpool A portrait of the artist, and two 
subject pictures, “ The Guardian of the Valley ” and “ Spring 
Idyll,” are at the Dresden Gallery, “Eve in Paradise ” and 
“ The Op)en Valley ” at the Frankfort Museum Other impor- 
tant pictures of his are “ Paradise,” ^'Chiisl and Nuodemus,” 
“ The Flight into Egypt,” “ Charon,” “ Pic tA,” ” Adam and 
Eve,” “ Solitude,” “ Tritons,” liesides many landscape s and 
portraits He has also pre^duced numerous lithographs and pen 
drawings, and some decorative mural paintings, notably m a 
cafe at I ankfort, and in the music room of Mr Pi ingshcimcr’s 
house in Munich 

THOMAR, a town of central Portugal, m the district of 
Santarem, on the river Nabao, a tributary of tlie Zczcrc, 4 m 
from PaiaJvo railway station, which is 89 m N E of Lisbon 
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by the mam line to Oporto Pop (1900), 6888 Thomar 
contains examples of the best Portuguese architecture from the 
1 2th century to the 17th The ruined castle of the Knights 
Templar, given to that order in 1159, is said to occupy the site 
of the ancient Nabantia On the suppression of the Templars, 
who had done good service against the Moors, King Diniz of 
Portugal founded the Order of Christ in 1314 Ihe convent 
palace of the Knights of Christ includes a church and cloister 
dating from the 12th century, two cloisters and a chapter-house 
added in the 15th century by Prince Henry the Navigator, a 
very fine i6th century church built in the Manoellian or Manue- 
line style by Joao de Castilho, to which the older church served 
as a chancel, and other builclings erected later The convent 
contains Plemish and Portuguese paintings of the 16th century, 
of the so-called “ Gr 10 Vasco ” school Its aqueduct, 3 m long, 
was built 1595-1615 Other interesting buildings are the 
churches of Santa Maria do Olival, rebuilt in the Gothic style 
in 1450 on the siU of an older Templar foundation, Sao Joao 
Baptista, also Gothic , built in 1490, but with Manoellian addi- 
tions, Nossa Senhora da Con^ei^ao, Renaissance of 1579, and 
the palace of Prince Henry the Navigator, restored in the i6th 
century by Queen Catherine, widow of John III 

THOMAS, ST, one of the twelve apostles The synoptical 
Gospels give only his name, associating him in their lists with 
Matthew (Matt x 3, Mark 111 18, Luxe vi 15), in Acts 1 13 he 
IS coupled with Philip In the Gospel of John (xi 16, xiv 5, 
\x 24 seej , XXI 2) he appears in a characteristic light, full of 
personal devotion and ready to die with his Master, but slow to 
grasp the true significance of the personality of Jesus, and 
incredulous of the resurrection till direct eMdence convinces 
him of its truth xnd at the same time of the Divinity of his 
risen Lord John translates the Aramaic name or surname 
Thoma by the Gic(k equivalent Did>mus (twin) Tradition 
has it that he was the twin brother of a sister Lysias (his parents 
being Diophanes and Rhoa, and his birthplace Antioch, “ XII 
Apost Patriae,” in r/ircw Fa:>ch 11 142), or of a brother Eliezer 
{Horn Clem 11 i), or, according to the Syriac Acta Thofiae 
(ed Wright, Lng trans , pp 1 55, t8o), of Jesus Himself The last 
form of the tradition seems to be derived from the name Judas 
Thomas, which he bears in Edessene legend (cf Eusebius, H E 
1 13, 10), and implies the idcntifii ation of Thomas with Judas, 
the brother of the Lord The most ancient tradition makes 
Thomas the evangelist of Parthia (Eus HE 111 i, i), and at 
Edessa, which claimed to possess his bones, it was related that 
their missionary Addai {Doctrine of Addat, ed Phillips, 1876, 
p 5), whom Eusebius calls'T'haddaeus (HE 1 13), was sent to 
them by him Later tradition, originating with the Acta 
Thomae, and accepted by catholic teachers from the middle of 
Hu 4th century, makes him proceed to India and there suffer 
martyrdom The Indian king Gundaphar of the Acta is, however, 
certainly identical with the historical Gondophares, whose 
dynasty was Parthian, though his realm included regions 
loosely reckoned to India The Parthian and Indian missions 
of Thomas may perhaps therefore be regarded as derived from a 
single tradition, but it is very doubtful whether it is based on 
any historical facts The oldest extant tradition is that St 
Thomas did not suffer martyrdom at all (Heracleon ap Clem 
Alex Strom iv 9) The best investigation of the traditions 
connecting ^t Thomas with India is that by W R Philipps 
(Indian Antiquary, 1^0^, xxxu 1-15,145-160) The ingenious 
(onjectures of von Gutschmid (iV Rhein Mus xix 161 seq )and 
Svlvain L6vi (Journ asiatique, 1897, p 27 seq ) are greatly 
weakened by the fact that they do not start from a consideration 
of the names m their original Syriac form Bishop MedlycotCs 
India and the Apostle Thomas (1905) wholly un( ritical 

Tho Acta Thomae, very imperfectly published by Thilo (1823) 
and Tischendorf (1851), have been edited in Greek by Bonnet 
(Leipzig; TS83 2nd ed with new matter 1003) and in the original 
Syriac with an English translation, by W Wright {Apocryphal 
Acts 2 vols London 1871) Sec also Lipsms, Die apocryphen 
Apostelcesch n 42 3-425 (2nd ed l^ninswick) , F C Burkittin Journ 
Theol St 1 280 seq , 11 94 Thczlr/aaresaidbyPhotius tobeapart 
of the TteptoSoi Twp &voffr 6 \<i>p of the Gnostic Loucius Charinus, 


but this unknown personage is to be thought of as a collector of 
Gnostic ' Acts of Apostles, rather than as the first autlioi In 
spite of extensive Catholic revision, the Acts of 1 honus " form one 
of the most interesting monuments of Synae Gnoslieisni Internal 
evidence assigns them with great probability to the school of Barde- 
sanes and the very ancient allegonc il hymn aliout the soul w hich is 
preserved in the Synac text (p 274 seq Lng trans , p 238 seq ) is pci- 
haps by Bardesanes himself (ef ISioldcke in Z J) M Cj 1871 p (>70) 
This hymn was translated into the Gieck Acta along with the rest 
of the work (Bonnet pp 219-224, Anal Lolland \x 158-1C4) 
It 13 one of tho most remarkable pieces in Synac literature and his 
been edited separately by A A Bevan lexts and studies \ 3 

(Cambridge, 1897) A metrical Enghsh version is given m P C 
BurkittS Early Eastern Christianity, p 218 seq (London 1904) 

(F C B) 

Christians of St Thomas ” is a name often applied to the mem- 
bers of the ancient Christian churches of southern India, which 
claim him as their first founder, and honour as their second 
founder a certam bishop named Thomas, who f said to have 
come with some presbyters from Jerusalem to Malabar m 
A D 345 ^ According to their tradition, St Thomas went from 
Malabar to Mylapur, now a suburb of Madras, where the shrine 
of his martyrdom, rebuilt by the Portuguese in 1547, still stands 
on Mt St Thomas, and where a miraculous cross is shown 
with a Pahlavi inscription which may be as old as the end of the 
7th century We know from Cosmas Indicopleustcs that there 
were Cliristian churches of Persian (East-Sy nan) origin, ind 
doubtless of Nestorian creed, in Ceylon, in Mak bar, and at 
Cabana (north of Bombay) before the middle of the 6th century , 
and even then St Thomas, the reputed apostle of Persia, may 
have been their special samt The ancient churches of southern 
India never died out or wholly lost their sense of connexion 
with their mother church, for we find them sending deputies 
in 1490 to the Nestorian patriarch Simeon, who furnished them 
with bishops (Assemani, or 111 i, 590 seq ) Haid pressed 
by the Moslems, they welcomed the approach of the Portuguese, 
but pro\ed by no means tractable to efforts to bring them within 
the Roman obtdience At length a formal union with Rome 
was earned through in the synod of Diamper (1599) Svnac 
was to remain the ecclesiastical language, but the service books 
were corrected and purified from error A centurv and a half 
of foreign Jesuit rule followed, but the love of independence 
was not lost A great schism took place in 1653, 200,000 

Christians of St Thomas only 400 remained l()3al to Rome, 
though many of their churches were soon won back by the 
Carmelites Those who remained independent fell under the 
influence of the Jacobite Mar Gregorius, styled patriarch of 
Jerusalem, who reached Malabar in 1665 as an emissary from 
Ignatius, patriarch of Antioch From his time the independent 
Christians have been Jacobites, the counter-efforts of the Ncsto- 
rians under Mar Gabriel, bishop of Azerbaijan, ha\ mg apparently 
come to nothing after his death in 1730 Since the Msit of 
Claudius Buchanan, whose Christian Reseaiches in Ai>ia (1811) 
excited great interest, much has been done for the Christians 
of South India bv English missionary effort, and Anglicans 
have cultivated friendly relations with the clergy of the inde- 
pendent native church, while discouraging dependence on the 
Jacobite patriarch of Antioch 

A valuable though tedious and ill-arranged history of the Clinstians 
of St Thomas is that by W Germann Die Ktrche dev I homastht ii>tt n 
(Gutersloh, 1877) bte also La Croze Histoire dii chri'^tianisme 
des Indes (the Hague 1724), Alexius de Menezes (ccle<;iae 

nialabancae (Latin by F Raulin Rome 1745) (especi illv for the 
svnod of Diamper), Pauhnus a S Bartholomaeo India ofientahs 
Christiana (4to Rome 1794) , George Milne Rao, The S\nayi C hurch 
in India (Edinburgh and London 1892) 

THOMAS A KEMPIS (c 1380-1471), the name b\ which the 
Augustinian canon and writer Thomas Hammerken (Hammer- 
chen. Malleolus) is commonly known He was bom in 1379 
or 1380 in the town of Kempen, lying about 15 miles north-west 
of Dusseldorf, in one of the many patches of territory between 

1 See the sketch in Svnac of the history of the church of Malabar 
printed and translated bv Land Avecd 9-1 r 1 24849 It was sent 
to Schaaf at Leiden m 1720 bv Mar Gabnel, the last Nestonan bishop 
in Malabar (see Germann, p 542) 
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the Meuse and the Rhine belonging to the archiepiscopal prin- 
cipality of Cologne “ Ego Thomas Kempis,” he says in his 
chronicle of the monastery of Mount St Agnes, “ scholans 
Daventriensis, ex diocesi Coloniensi natus ” His father was 
a poor hard worked peasant , his mother “ ad custodiam rei 
domestu le attenta, in opere alacris, in victu sobria, in potu 
abstemi i, in verbo pauca, in factis pudica/' as her son fondly 
says, kept a darnels school for the younger children of the town 
John and Gertrude Hammerken had two sons, John and Thomas, 
both of whom found their way to Deventer, and thence to 
Zwolle and to the convent of Mount St Agnes Thomas reached 
Deventer ^^hen he was bard> twelve years old, was taught 
by a damt the beginnings of his learning, and in a few months 
to his great joy entered the classes of Florentius Radewyn 
After the fashion of the time he was called Thomas from Kempen, 
and the school title, as was often the case then, pushed aside 
the family name Ihomas Hammerken was forgotten, Thomas 
h Kempis h is become known to the whole Christian world 
This school at Deventer had become famous long before 
Thomas k Kempis was admitted to its classes It had been 
founded by Gerhard Groot (qv), a wealthy burgher who had 
been won to pious living mainK through the influence of Ruvs- 
brocck, the Flemish mystic It was at Deventer, in the midst 
of this mystical theology and hearty practical benevolence, 
that Thomas k Kempis was trained Gerhard Groot was his 
saintly ideal Florentius Radewyn and Gerhard’s other early 
disciples were his heroes, their presence was his atmosphere, 
the measure of their lives his horizon But he was not like them, 
he was not an educational reformer like Radewyn, nor a man of 
affairs like Gerhard He liked books and quiet comers all his 
days, he says, and so, when conviction of sin and visions of 
God’s grace came to him in the medieval fashion of «idrtam 
of the anger and forgiveness of the Virgin, Florentius told him 
that a monk’s life would suit him best, advised him to join tlu 
Augustinian order, and sent him to Zwolle to the new convent 
of Mount St Agnes, where his brother John was prior Thomas 
was received there m 1399, he professed the vows m 1407, 
received priest’s orders in 1413, became sub-pnor m 142 5 
and died on the 8th of August 147 r, being ninety-one years old 
The convent of Mount St Agnes was poor, and most of the 
monks had to earn money to support their household by copying 
MSS Ihomas was a most laborious copyist missals, books 
of devotion, and a famous MS Bible were written by him He 
also wrote a large number of original writings, most of them 
relating to the convent life, which was the only life he knew 
He wrott a chronic U of the monastery and several biographies — 
the life of Gerhard Groot, of Plorentius Radewyn, of a Flemish 
lady St Louise, of Groot’s original disciples, a number of tracts 
on the monastic life — The Monk's Alphabet^ The Dtsapline 
of Cloisters, A Dialogue of Novices, The Life of the Good Monk, 
The Monk's Epitaph, Sermons to Novices, Sermons to Monks, 
The Solitary Life, On Silence, On Poverty, Humility and Patience, 
two tracts for young people — A Manual of Doctrine for the 
Young, and A Manual for Children, and books for edification — 
On True Compunction, The Garden of Roses, The Valley of 
Lilies, The Consolation of the Poor and the Sick, The Faithful 
Dispenser, The Soul’s Soliloquy, The Hospital of the Poor He 
also left behind him three collections of sermons, a number of 
letters, some hymns and the famous Imitatio Christi (though 
his authorship of this has been disputed) These writings help 
us to see the man and his surroundings, and contemporary 
pious records make him something more than a shadow We 
see a real man, but a man helpless anywhere save in the study 
or in the convent— a little fresh-colourcd man, with soft brown 
eyes, who had a habit of stealing away to his cubiculum whenever 
the conversation became too livelv, somewhat bent, for it is 
on record that he stood upright when the psalms were chanted, 
and even rose on his tiptoes with his face turned upwards, 
genial, if shv, and occasionally given to punning, as when he 
said that he preferred Psalmi to Salmones, a man who perhaps 
led the most placid uneventful life of all men who ever wrote a 
book or scribbled letters It was not that he lived in uneventful 


times it is impossible to select a stormier period of European 
history, or a period when the stir of the times made its way 
so well into the obscurest corners Bohemia, Huss leading, 
was ablaze in revolt at one end of Europe, France and England, 
then France and Burgundy, were at death-grips at the other 
Two popes anathematized each other from Avignon and from 
Rome, and zealous churchmen were at their wits’ end to concoct 
ways and means, by general councils of Constance and Basel 
and otherwise, to restore peace to a distracted church, and to 
discipline the clergy into decent living But Thomas knew 
nothing about all this He was intent on his copying, on his 
little books, and on his quiet conversations His very bio- 
graphies are colourless He had not even the common interest 
in the little world coming up to the convent gate which most 
monks may be supposed to have His brethren made him 
occonomiae prefcctus, but he was too “ simple in worldly affairs ” 
and too absent-minded for the post, and so they deposed him 
and made him sub-pnor once more And yet it is this placid 
kindly fresh-colourcd old man who has come down to us as 
the author of that book the Imitation of Christ, which has been 
translated into more languages than any other book save the 
Bible, and which has moved the hearts of so many men of all 
nations, characters and conditions of life 

On the controversy as to the autlioi of the Imitatto see the article 
Imitation of Christ Set also lames Willi ims Thomas of hempen 
(1910) The classical edition of the works oi Ihomas k Kempis by 
Sommahus — Thomas Malleoli a Kempis opera omma vols m l, 
i(»o7) -has been many times reprinted A critical edition m 8 \ols 
by M J Polil, has also been undertaken Ihe best accounts m tng- 
hsh of Thomas a Kempis are those by S Kettlewell (1882) and h K 
Cruise (1887), written fiom the Protestant and the Catholic stand- 
points resTicetivcly A penny tnict by 1 K Cruise, entitled Outline 
of the Life of Thomas a Kempis (1904), contains substanti illy ill 
that IS known conct rmng him (I ML) 

THOMAS (d 1100), archbishop of York, was a native of 
Bayeux, and is usually called Thomas of Bayeux His father 
was a priest named Osbert, and Samson, bishop of Worcester 
from 1086 until his death in May 1112, was his brother Owing 
largely to the generosity of Odo, bishop of Bayeux, Thomas 
studied in France, Germany and Spain and became known as a 
scholar, then he became one of Bishop Odo’s officials and after 
id66 one of William the Conqueror’s chaplains, or secretaries 
In 1070 he succ ceded Aldred as archbishop of York, but declining 
to promise obedience to the archbishop of Canterbury, Lanfranc, 
the latter prelate refused to consecrate him King William, 
however, induced him to submit and he was consecrated, but 
his profession of obedience was to Lanfranc person illy and not 
to the archbishops of Canterbury In 1071 both archbishops 
travelled to Rome for their palls, and while there Thomas wished 
Pope Alexander II to decree the equality of the sees of Canter- 
bury and York The pope, however, referred the dispute to a 
council of English prelates, and this met at Windsor at Whitsun- 
tide 1072 It was then decided that the archbishop of Canter- 
bury was the superior of the archbishop of York, who had no 
rights south of the Humber, but whose province included Scot- 
land But this decision did not put a period to the dispute It 
broke out again, and m 1092 and again m 1093 Thomas protested 
against what he regarded as infringements of his archiepiscopal 
rights The first of these occasions was over the dedication 
of the cathedral built by Remigius at Lincoln, and the second 
was over the consecration of St Anselm to the archbishopric 
of Canterbury In 1100, during Anselm’s exile, Thomas 
reached London too late to crown Henry I , the ceremony 
having been hurriedly performed by Maurice, bishop of London, 
but his anger at this slight was soon appeased He died at 
York on the 18th of November 1100 Thomas rebuilt the 
minster at York, where he appears to have been an excellent 
archbishop, he knew something of church music and wrote 
hymns 

Thomas had a nephew, Thomas, the son of his brother Samson 
who was also archbishop of York The younger Thomas bc( ame 
archbishop in 1108 and like his uncle he refused to promise obedi- 
ence to the archbishop of Canterbury, his consecration was then 
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delayed and the dispute was still unsettled when St Anselm 
died m Aprtl 1109 Henry I and his bishops then decided 
against Thomas, who was forced to make the necessary promise 
and was consecrated in London in June 1109 He died at 
Beverley on the 24th of February 1114 

THOMAS9 sumamed Magistfr {i e officiorum),^ also known as 
a monk by the name Theodulos Monachos, a native of Thessa- 
lonica, Byzantine scholar and grammarian, and confidential 
adviser of Andronicus II ^1282-1328) His chief work, *E»cXoy^ 
'OvofMiTwv Kal *FT7/M.aTa)v AmKoiv, IS a collection of selected 
Attic words and phrases, partly arranged in alphabetical order, 
compiled as a help to Greek composition from the works of 
Phrynichus, Ammonius, Herodian and Moeris He also wrote 
scholia on Aeschylus, Sophocles, Euripides (with life), and three 
of the comedies of Aristophanes , the scholia on Pindar, attributed 
to him m two MSS , are now assigned to Demetrius Triclinius 
His speeches and letters consist partly of declamations on the 
usual sophistical themes, partly deal with contemporary histo- 
rical events an argument between the fathers of Cynegirus and 
Callimachus (two Athenians who fell at Marathon) as to which 
had the better claim to have the funeral oration pronounced 
over him first, a discussion on the duties of a king and of his 
subjects, a defence of the Byzantine general Chandrenos 
addressed to the emperor, a letter on the cruelties of the Catalans 
and Turks m Thessaly and Macedonia, a congratulatory letter 
to Theodorus Metochita, a paneg>ric on the king of Cyprus 

Editions of the *T:K\oy^ hv E Ritschl (1832), C Jacobitz (1833) 
and C D Beck (i83(>), other wotks in J P Migne, Patrologia 
gvaeca cxlv , see also C Krumbacher, Geschichte der byzantinischen 
LxttevatUY (1897) 

THOMAS OF GELANO, Franciscan friar and disciple and 
biographer of St Francis of Assisi Bom at Celano in the 
Abruzzi, he joined vSt Francis probably about 1214, and he 
appears to have been one of the first band of friars who w^nt into 
Geimany He was commissioned b> Gregory IX to write the 
Lif( of St Francis, and in 1229 he completed the First Legend, 
in 1247 at the command of the minister general he composed 
the Second Legetdy and a few years later the Tract on the 
Miracles of St Francis He also composed in 12155 the 
of St Clare, and he is one of those to whom the sequence Dies 
irae is attributed 

Thomas of CclanoS writings on St ITancis have been critically 
edited by E d'Alcmjon in iqoO the value of this work is enhanced 
by the fact that critical opinion is vctnng round to the view that 
Thomas of Cclino is the best authority for the life of the s^iint 
(see Note on the bources " ^ponded to article Francis of Assisi) 

An English translation Jfihe Lives of S 1 rancis of Assist by 
Brother Thomas of Celano) by A G Ferrers Howell appeared in 1908 
All that IS known of Thomas of Celano is brought together in Edouard 
d Alem^on s Prolegomena, see also introduction to Ferrers Howells 
translation (E C B ) 

THOMAS OP ERCELDOUNE, called also The Rhymer, and 
sometimes given the surname of Llarmont (ft ? 1220-?! 297), 
oet and prophet in the legendary literature of Scotland The 
istoncal person of that name figures in two charters of the 13th 
century, and from these it appears that he owned lands m 
Erceldoune (now Earlstoun), m Berwickshire, which were made 
over by his son and heir on the 2nd of November 1294 to 
the foundation of the Holy Trinity at Soltra (or Soutra) on the 
borders of the same county This would seem to imply that 
Thomas the Rhymer was already dead, but J A H Murrav, 
who edited The Romance and Prophecies (E E T S , 1875), thinks 
that he was living three years later in a Cluniac priory in 
Ayrshire He figures in the works of Barbour and Harry the 
Minstrel as the sympathizing contemporary of their heroes, and 
Walter Bower, who continued the ScoUchrontcon of Fordun, 
tells how he prophesied the death of Alexander HI in 1285 
Barbour makes the bishop of St Andrews in 1306 express a hope 
that a prophecy of Thomas referring to Bruce will come true , 
and Wyntoiin says that he foretold the battle of Kilhlane In 
the folk-lore of Scotland his name is associated with numerous 
fragments of verse of a gnomu and prophetic character The 

' For the duties of this important office, see J B Bury, Later 
Homan Empire (1889) 1 45 


romance of Thomas and the elf-queen was attributed to Ercel- 
doune by Robert Mannyng de Brunne, but the earliest text, m 
the Auchinleck MS m the Advocates* library, Edinburgh, is m 
a dialect showing southern forms, and dates from the beginning 
of the 14th century It ma> be based on a genuine work of 
Thomas, a version by him of the widely diffused Tristan Saga 
This text was published in 1804 by Sir Walter Scott, and was b> 
him assigned to the Rhymer The most widely accepted 
opmion IS that it is a translation of a French original The 
Rhymer’s lands at Earlstoun are still identified In 1840 died 
the last of a family named Learmont, which claimed descent 
from the poeL It may be noted that the Russian poet Michael 
Lermontov claimed Thomas of Erceldoune as his ancestor 

See J A H Murray's edition of The Romance and Prophecies 
(E E T S 1875), Brandis Thomas of Erceldoune (Berlin 1880), 
and Kolbing s Die nordi^che und die englische Version der Tnstransage 
(Hcilbronn 1882) , also McNtill s Sir Tristrem (STS 1886)^ Lumby’s 
Early Scottish Prophecies: (E E T S 1870) and the reprint of the 
Whole Prophesie of Scotland (1003) by the Bannatyne Club (1833) 

THOMAS OF MARGA, a Nestorian bishop and author of an 
important monastic history in Syriac, who flourished in the 
9th century ad He was bom early in the century, probabK 
of Persian parents, in the region of Salakli to the north-east of 
Mosul As a young man he became in 832 a monk of the famous 
Nestorian monastery of Beth ‘Abbe, which was situated at 
the confluence of the Great Zab with one of its tributaries, 
about 25 m due east of Mosul A few >ears later he was acting 
as secretary to Abraham, who had been abbot of Beth ‘Abhe, 
and wa^ catholicus (patriarch) of the Ncstorians from 837 to 
850 At some date during these 13 years Thomas was promoted 
by Abraham to be bishop of Marg^i, a diocese in the same district 
as Beth *Abhc, and afterwards he was further advamed to be 
a metropolitan of Beth Garmai, a district farther to the south- 
east m the mountains which border the Tigris basin It was 
during the period of his life at Beth ‘Abhe and his bishopric 
that he composed The Book of Governors, which is in the mam a 
history of his own monaster\% but includes lives of hol> men in 
other parts of Mesopotamia and the regions cast of the Tigris 
The work was probably planned in imitation of the famous 
Paradise of Palladius, the histoiy^ of Eg>ptian monasticism 
whu h had become well known to Syriac-speakmg Christians in 
the version of *Anan-Tsho* (6th centurv ) 

The Book of Govtrnors has been editevl with an English translation 
and a copious introduction by E W Budge (2 \ols London 1893) 
who claims that “ it oetupus a unique position in bvnac literature 
and it fully deserves the veneration with which it has been and is 
still regarded by all classes of Nistorians to whom it is known 
It gives a detailed histoiy of the great monastery of Beth XbhC^ 
fluiing its three ct ntuncs of existence down to the author s time It 
IS full of interesting narratives of sain tlv' men told m a naive and 
candid spirit, and it throws much light on the history of Christianity 
in the Persi'^n dominions There is a later edition by P Bedjaii 
(Pans, 1901) (N M ) 

THOMAS, ARTHUR GORING (1850-1892), English musical 
composer, was the youngest son of F'reeman Ihomas and Amelia, 
daughter of Colonel Thomas hrederu k He was born at Ratton 
Park, Sussex, on the 20th of November 1850, and educated at 
Haileybury College He was intended for the Civil Service, 
but delicate health interfered with his studies, and in 1873 he 
went to Pans to cultiv ate the musK^l talent he had disphv ed 
from an early age Here he studied for two years with Emile 
Durand In 1875 he returned to England, and in 1877 entered 
the Royal Academy of Music, where for three years he studied 
under Ebenezer Prout and Arthur Sullivan, winning twice the 
Lucas medal for composition At a later period he received 
some instruction in orchestration from Max Bru(h His fir^t 
published composition was a song, “ Le Roi Henn,** which 
appeared m 1871 An early comic opera, Don Braggadocio 
(libretto by his brother, C I Thomas) was apparently un- 
finished, some of the music in it was afterwards used for 
The Golden ]^eb A selection from his second opera, The Light 
of the Harem (libretto bv Clifford Harrison), was performed 
at the Royal Academy of Music on the 7th of No\ ember 1879, 
with such success that Carl Rosa commissioned him to write 
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Esineralad(),ih\ttXo by T Marzials and A Randegger), which was 
produced at Drury Lane on the 26th of March 1883 Two years 
later it was given (in German) at Cologne and Hamburg, and in 
1890 (in French) at Covent Garden On the i6th of April 1885 
Rosa produced at Drury Lane Thomas’s fourth and best opera, 
Nadeshda (libretto by Julian Sturgis), a German version of 
which was given at Breslau in 1890 A fifth opera, The Golden 
Web (libretto by F Corder and B C Stephenson), slighter 
than Its predecessors, was produced (after the composer’s death) 
at Liverpool, Feb 15, and at the Lvric ITieatre, London, Mar ii, 
1893 Besides these dramatic works Thomas’s chief composi- 
tions were a psalm, “ Out of the Deep,” for soprano solo and 
chorus (London, 1878), a choral ode, “ The Sun Worshippers ” 
(Norwich, 1881), and a suite de ballet for orchestra (Cambridge, 
1887) A cantata, Ihe S^van and the ^skylark, was found in 
pianoforte score among his MSS after his death it was orches- 
trated by C Villicrs Stanford, and produced at the Birmingham 
Festival of 1894 His minor compositions include over 100 
songs and duets In 1891 Thomas became engaged to be 
married, shortly afterwards he showed signs of mental disease, 
and his (arccr came to a tragic end on the 20th of Maich 1892 
He was buried in Finchle> cemeter)' Goring Thomas occupies 
a distinct place among English composers of the 19th century 
His music, which shows traces of his early French training, 
reveals a great talent for dramatic composition and a real gift 
of refined and beautiful melody Personally the most amiable 
of men, he was most critical of his own work, never attempting 
anything for which he felt he was unfitted, and constantly 
revising and rewriting his compositions (W B S *) 

THOMAS, CHARLES LOUIS AMBROISE (i8it-i8(;6), French 
musical composer, was born at Metz on the 5th of August 18 ii 
He studied at the Pans Conservatoire, and won the Grand Pri\ 
de Rome in 1832 Five years later (in 1837) his first opera, 
La Double hhelle, was produced at the Op^ra Comique For 
the next five-and-twenty vears Thomas’s productivity was 
incessant, and most of his operatic works belonging to this 
period enjoyed an ephemeral popularity A few of these are 
still occasionally heard on the Continent, such as Le Catd (1849), 
LeSonge d'une nuti d'ete (1850) Psyche{i^^’j) The overture to 
Raymond has remained popular So far the composer’s 
operatic career had not been marked by any overwhelming 
success He occupied a plaie among the recognized purveyors 
of operas m the French capital, but could scarcely claim to 
having achieved European renown The production of Mignon 
at the Op^ra Comique in 1866, however, at oni e raised Ambroise 
Thomas to the position of one of the foremost French composers 
Goethe’s touching tale had very happilv inspired the musician, 
Mme Galli Mane, the original interpreter of the title-r 51 c, 
had modelled her conception of the part upon the well-known 
picture by Ary Scheffer, and Mignon at once took the fancy of 
the public, Its success being repeated all over the Continent 
It has since remained one of the most popular operas belonging 
to the second half of the 19th century, Thomas now attempted 
to turn Shakespeare’s Hamlet to operatic account His opera 
of that name was produced with success at the Pans Op^ra in 
1868, where it enjoyed a long vogue If the music is scarcely 
adequate to the subject it nevertheless contains some of the 
composer’s best work The scene of the esplanade is genuinely 
dramatic, the part of Ophelia is poetically conceived, and the 
ballet music is very brilliant Ambroise Thomas’s last opera, 
Fran^otse de Rtmim, was given at the Op6ra in 1882, but has 
not maintained itself in the repertoire Seven years later La 
TempeUj a ballet founded on Shakespeare’s play, was produced 
at the same theatre Ambroise Thomas succeeded Auber as 
director of the Pans Conservatoire in 1871 His music is often 
distinguished bv refined tou( hes which reveal a sensitive mind, 
and there is a distinct element of poetry in his Mignon and 
Hamlet, two operas that should suffice to keep the composer’s 
memory green for some time to come He died on the 12th of 
February 1896 (A Hf ) 

THOMAS, GEORGE (c ij 56-1802), British military adventurer 
m India. Thomas was bom of poor parentage in Ireland in 
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1756, deserted from the British Navy m Madras, and made his 
way north to Delhi, where he took service under the begum 
Samru of Sardhana Supplanted in her favour by a Frenchman, 
he transferred his allegiance to Appa Rao, a Mahratta chieftain, 
and subsequently set up an independent kingdom of his own 
m Hanana with his capital at Hansi Thomas was a man of 
great personal strength and daring, and considerable military 
genius In the turmoil of falling kingdoms in the India of that 
day his sword was always at the service of the highest bidder, 
but he had the virtues of his profession — ^he never betrayed an 
employer, was kind and generous to his soldiers, and was alway-^^ 
ready to succour a woman in distress He cherished dream^ 
of conquering the Punjab, and fought one of his best campaigns 
against the Sikh chiefs, but he was finally defeated and captured 
by Sindhia’s army under General Perron {q v ) His iron 
constitution was broken by exposure and excessive drinking, 
and he died on his way down the Ganges on the 22nd of August 
1802 

See Franckhn Military Memoirs of Mr George Thomas (1803), 
Compton, Military Adventurers of Hindustan (1892) 

THOMAS, GEORGE HENRY (1816-1870), American generaL 
was born in Southampton county, Virginia, on the 3i&t of July 
1816 Graduating from West Point in 1840, he served as an 
artille y subaltern in the war against the Seminole Indians 
in Florida (1841), and m the Mexican War at the battles of 
Fort Brown, Resaca de la Palma, Monterey and Buina Vista, 
receiving three brevets for distinguished gallantry in action 
From 1851 to 1854 he was an instructor at West Point In 
1855 he was appointed by Jefferson Davis, then secretary of 
war, a major of the 2nd Cavalry His icgimcntal superiors 
were A S Johnston, R E Lee and Hardee All three resigned 
at the outbreak of the Civil War and Ihomas was long in doubt 
as to his duty He finall) decided to adhere to the United 
States He was promoted in rapid succession to be lieutenant- 
colonel and colonel in the regular army, and brigadier-general 
of volunteers In command of an independent force in eastern 
Kcntiuky, on the 19th of January 1862, he attacked the Con- 
federate General Zollicoffer at Mill Springs, and completel} 
routed him, gaming by vigorous attack and relentless pursuit 
the first important Union victory in the West He served 
urilfler Buell and was offered, but refused, the chief command 
m the anxious days In fore the battle of Perry ville Under 
Rosecrans he was engaged at Stone River and was in charge 
of the most important part of the manoiuvring from Decherd 
to Chattanooga At the battle of Chiekamauga {qv) on the 
19th of September 1863 he achieved great distinction, his 
firmness on that disastrous field, where he gained the name of 
“ The Rock of Chiekamauga,” being all that saved a terrible 
defeat from becoming a hopeless rout Ho siuceeded Rose- 
erans in command of the Army of the Cumberland shortly before 
the great victory of Chattanooga {qv), in which Thomas and 
his army played a most conspicuous part, his divisions under 
Sheridan, Wood and Baird carrying Missionary Ridge m superb 
style In Sherman’s advance through Georgia m the spring of 
1864, Army of the Cumberland numbered over 60,000 men 
present for duty Thomas handled these with great skill in 
all the engagements and flanking movements from Chattanooga 
to Atlanta When J B Hood broke away from Atlanta in the 
autumn of 1864, menaced Sherman’s long line of communica- 
tions and endeavoured to force Sherman to follow him, Sherman 
determined to abandon his communications and march to the 
sea, leaving to Thomas the difficult task of dealing with Hood 
Thomas hastened back with a comparatively small force, 
racing with Hood to reach Nashville, where he was to receive 
reinforcements At the battle of Franklin on the 30th of 
November 1864, a large part of Thomas’s force, under command 
of Schofield, checked Hood long enough to cover the concentra- 
tion at Nashville {qv) Here Thomas had to organize his 
force, which was drawn from all parts of the West and included 
many young troops and even quartermaster’s employ^ He 
declined to attack until his army was ready and the ice which 
covered the ground had melted sufficiently to enable his men 
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to move The whole of the North, and even General Grant 
himself, were impatient of the delay General Logan was sent 
with an order to supersede Thomas, and soon afterwards Grant 
left the Arrrty of the Potomac to take comman d in person Before 
either arrived Thomas made his attack (December I5th-i6th, 
1864) and inflated on Hood the most crushing defeat sustained 
in the open field bv any army on either side in the whole war 
Hood’s army was completely ruined and ne\er again appeared 
on the field For this brilliant victory Thomas was made a 
major-general in the regular army and received the thanks of 
( ongress After the termination of the Civil War he commanded 
military departments in Kentucky and Tennessee until 1869, 
when he was ordered to command the division of the Pacific 
with headc^uarters at San Francisco He died there of apoplexy, 
while writing an answer to an article criticizing his mihtar) 
career, on the 28th of March 1870 

Thomas was beloved by his soldiers, for whom 1 e always had 
a fatherly solicitude He was a man of solid rather tlian 
brilliant attainments , he remained in the armv all his life, and 
never had any ambitions outside of it, the nickname of “ Slow 
Trot Thomas ” given him by the cadets at West Point character- 
ized him physiuilly and mentally, his mind acted deliberately, 
and his temperament was somewhat sluggish, but his judgment 
was accurate, his knowledge of his profession was complete 
in every detail, and when he had finally grasped a problem, 
and the time arrived for action, he struck his blow with extra- 
ordinary vigour and rapidity Ihe only two battles m which 
he was in chief command — Mill bprings and Nashville, one at 
the beginning and the other near the end of the war — were signal 
victories, without defect and abov e critic ism^ His servn e during 
the intervening three years of almost incessant conflict and 
manoeuvring was marked by loyal obedience to his superlor‘^, 
skilful command of his subordinates, and successful accompli li- 
nn nt of every task entrusted to him 

THOMAS, ISAIAH (1749-1831), AmcrKari printer, was born 
m Boston, Massachusetts, on the 19th of January 1749 He was 
apprenticed in 1755 Ztchariah Fowle, a Boston printer 
with whom, after working as a printer in Halifax, Portsmouth, 
New Hampshire, and Charleston, South Carolina, he formed 
a partnership in 1770 He iSsUcd in Boston the Massachusetls 
Spy thice times each week, then (under his s6lc ownership) 
as a seini-weekly, and beginning in 1771, as a weekly which soon 
espoused the Wi ig cause and which the government tried to 
suppress On the i6th of April i77<) (three davs before the 
battle of Concord, in which he took pirt) he took his pressts 
and types fiom Boston and set them up at Worcester, where he 
was postmister for a time, here he published and sold Looks 
and built a paper-mill and bindery, and he (ontinucd the 
pc'per until aboi t 1802 except ui 1776-1778 and in 1786-1788 
The Spy supported W.ishington and the Federalist partv 
In Boston Thomas published, in 1774, the Royal American 
Maga.hte, which wis continued for a short time by Joseph 
Grcenleaf, and which contained many engravings by Paid 
Revere, and in 1775-1803 the New England Almanac y continued 
until 1819 by his son He set up printing houses and book 
stores in various parts of the country, and m Boston with 
Ebenezer T Andrews publisht'd the Massachusetts Magaziiie 
a monthly, from 1789 to 1793 At Walpole, New HampshiiT, 
he published the Farmtr^s Museum About 1802 he gave ov'er 
to his son, Isaiah Thomas, junr , his business at \\orcester 
including the control of the Spy Thomas founded in 1812 the 
American Antiquarian Soeitt) lie died in Worcester on the 
4th of April 1831 

His Hisiory of Pfiniing tn Anicrica with a biography of Printers 
and an Account of Newspapers (2 vois , 1810, 2na cd , 1874, with a 
cat loxne of American publications previous to jyy(y and a memoir 
of Isanh Thomas by his fruiclson B F Thomas) is an imporbmt 
viorlc, accurate and thorough 

THOMAS, PIERRE (1634-1698), sieur du Foss^, French 
scholar ard author, W'as the son of a mister of accounts at 
Rouen He wis sent as a child to be educated at Port Ro)cd, 
snd there he rect ivod bis final bent towards tbe 1 fe of a recluse 
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and even of a hermit, which dr^w him to establish himself m 
the neighbourhood of Port Royal des Champs In 1661 he airrc 
to Pahs, and in 1666 was arrested along with I L Maistre 
(de Sacy), and after a month in the Bastille was exiled to bis 
estate of Fosse He later made yearly visits to Pans Apart 
from his collaboration with de Sacy, Thomas wrote some 
hagiographic works and left Mc'moires (1697-1698 and again 
1876-1879), which are highly praised by Sainte Beuve as being 
a remarkable mirror of the life at Port Royal 

THOMAS, SIDNEY GILCHRIST (1850-1885), British inventor, 
was born on the i6th of April 1850 at Can on bury, London 
His father, a Welshman, was in the civil service, and his mother 
was the d«Hughtfr of the Rev James Gilrhrist His father’s 
death leaving his family with a considerably reduced income, 
he gave up his original idea of becoming a doctor and obtained 
an appointment as a police court clerk, which he held till Ma> 
1879 During these twelve years, besicJes the work of a busv 
police court, which brought him into intimate contact with 
social problems, he found time to study chemistry, and attended 
lectures at the Birkbeck Institute He set himself to soKe 
the problem of eliminating phosphorus from non by means of 
the Bessemer converter, and by the end of 1875 was convinced 
that he had discovered a method He communicated his theory 
to his cousin, P C Gilchrist, who was chemist to iron works 
in Wales, and experiments were made, which proved satis- 
factory Edward Martin, manager of the Blaenavon Works, 
gave fidhtits for conducting the experiments on a larger scale 
and undertook to help m taking out a patent In March 1878, 
the first public announcement of the discovery w^as made at 
the meeting of the Iron and Steel Institute, but without attract- 
ing much attention, and m September a paper was written 
by Ihomas and Gilchrist on the “ Elimination of Phosphorus 
in the Jiesserner Converter ” for the autumn meeting of th*s 
I institute, but was not rcc.d till May 1879 Ihomas, however, 
made the accjuamtance of E W Richards, the manager of 
Bolckow Vaughan & Co ’s works at Cleveland, Yorksh re, whom 
he interested m the process, and from this time the success of 
the invention was assured and domestic and foreign patents 
were taken out 1 he basic process ” inv ented by Thomas was 
espcciall) valuable on the continent of Europe, where tl e 
proportion of phosphoric iron is much larger than in England, 
xnd both in Belgium and m (xcrmany the name of the inventor 
became more widely known than in his own country Tn America, 
although non-phosphonc iron largely predominates, an immense 
interest was taken in the invention But Thomas had been 
overworking for years, and his lungs became affected A long 
sea voyage and a residence m Egypt proved unavailing to restore 
his health and he died in Pans on the ist of February 1885 
He had what W E Gladstone, in a review of the Memoirs 
published in 1891, described as an enthusiasm of humanity,” 
and he left his fortune to be used for the promotion of philan- 
thropic work A police court mission was endowed in his 
memory 

See Memoirs and Litters of Sidney OtUhrtsi Ihomas (1891), ed 
by R W Luriiia 

THOMAS, THEODORE (1835-1905), American musician, 
was bom in Esens, Germany, on the 1 ith of October 1835 
early musical training was received chiefly from his father At 
the age of five he made his first public apj>earance as a violinist 
In 1845 he was taken to America by his parehts, and became 
first violin m the orchestra that accompanied Jenny Lind m 
1850, Sontag in 1852, and Gnsi and Mario m 1854, In 1862 he 
began lo organize his own orchestra, and from 1864 to 1878 
were performed a senes of symphony concerts inaugurated by 
him m Irving Hall, which were regarded as one of the grqat 
musical institutions of New York City His “ summer night ” 
concerts begun in 1866 in Terrace Garden were continued m 
Central Park From 1855 to 1868 he took part m a senes of 
chamber music concerts in New York In the latter year his 
orchestra made its first tour, and continued to give concerte 
m vanous American Cities until it was disbanded in 1888 To 
Theodore Thomas is largely due the popularization of Wagner’s 
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works in America, and it was he who founded the Wagner union 
m 1872 During most of the seasons from 1877 
conductor of the New York Philharmonic Society, and from 
1862 to 1891, of the Brooklyn Philharmonic Society He was 
director of the C incinnati College of Music (1878-1879), conductor 
of the American Opera Company (1886-1887), and for more 
than thirty years (1873-1904) the conductor ol the biennial May 
festivals at Cincinnati In 1891 he removed to Chicago, and 
became the conductor of the Chicago Orchestra, in 1893 he was 
musical director of the Columbian Exposition He died on the 
4th of January 1905 

THOMAS, WILLIAM (d 15 S4)^ English soldier and writer, 
was probably a native of Radnorshire and was educated at 
Oxford In 1544 he went to Italy, where he spent the greater 
part of the next fi\c years, and m April 1550, soon after his 
return to England, he was made one of the clerks of the privy 
council, he also taught the science of politics to the young king 
Edward VI , for whose instruction he wrote some treatises and 
some commonplaces of state ” Being a strong Protestant he 
took part in the rising against Queen Mary led by Sir Thomas 
Wyat in 15 <54, being captured and thrown into the Tower of 
London Having whilst in prison tried to commit suicide and 
been tortured on the rack in the hope of mcnmmating the 
princess Elizabeth, he was found guilty and was hanged at 
Tyburn on the iSth of May 1554 

During his residence at Bologna Thomas who was a very learned 
man, wrote 11 Pellegrino tnglese, published in 1 552 This is a valuable 
and interesting dtfcnct of Henry VIII by a contemporary and it 
originated in a discussion between the author and some Italian 
gentlemen He also prepared an English version of this work, but 
tins was not published during his lifetime As The Pilgrim a 
dialogue of the life and actions of King Henrv VllI , it was edited 
with notes by J A Froude and appeared m i86i It had pre- 
viously been edited by A D’Aubant, who had added to it the six 
treatises written for Edward VI and had calle<l the whole The 
Works of Wtlltam Thomas (1774) Of his other writings perhaps 
the most important is The Histone of Italie (15^9), and his Principal 
Rules of the Italian Grammar with a Dicttonarie for the belter unaer 
<itcmdtng of Doccace, Petrarcha and Dante (1550, 1 560, 1 562 and 1567) 
may also be mentioned This was the first work of its kind in Eng 
lish Ihomas made an English translation of Josafat Barbaro s 
account of his voyages, Barbaro being a Venetian travelkr wEo ditd 
m 1494 With an introduction by Lord Stank y of Aldcrlcy this 
was published by the Hakluyt Society in a volume of Travels to 
Tana and Persia (London, 1873) See John Strype, Ecclesiastical 
Memorials (Oxford, 1822) 

Thomas has a namesake, William Thomas (1613-1689), bishop 
of St David’s from 1677 to 1683 add bishop of Worcester from 

1683 to 1689 He was one of the bishops who refused to take 
the oaths of allegiance to William and Mary in 1689 and was 
suspended, but in the midst of the dispute he died on the 25th 
of June 1689 (see Nonjurors) The bishop’s grandson was 
William Thomas (1670-1738), the Worcestershire antiquary 

THOMASIUS, CHRISTIAN (1655-1728), German jurist and 
pubhcist, was bom at Leipzig on the ist of January 165 s, and 
was educated by his father, Jakob Thomasius (1622-1684), at 
that time head master of the Thomassehule Through his 
father’s lectures Christian came under the influence of the 
political philosophy of Hugo Grotius and Samuel Pufendorf, 
and contmued the study of law at Frankfort-on-Oder In 

1684 he commenced the career of professor of natural law at 
Leipzig, and soon attracted attention by his abilities, but 
particularly by hts darmg attack upon traditional prejudices, 
m theology and jurisprudence In 1687 he made the daring 
innovation of lecturing m German instead of Latin, and in the 
following year published a monthly periodical {Scherzhape 
und ernsihafte, vemunjtige und einfaltige Gedanken uber allerhand 
lustige und nutzhehe Bucher und Fragen) in which he ridiculed 
the pedantic weaknesses of the learned, taking the side of the 
dietists in their controversy with the orthodox, and defendmg 
mixed marriages of Lutherans and Calvinists In consequence 
of these and other views, he was denounced from the pulpits, 
forbidden to lecture or to write (May 10, 1690), and his arrest 
was ordered The latter he escaped by flight to Berlin, and the 
elector Frederick III offered him a refuge in Halle, with a 
salary of 500 talers and the permission to lecture He took part 
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m founding the university of Halle (1694), where he became 
second and then first professor of law and rector of the university. 
He was one of the most esteemed university teachers and influ- 
ential writers of his da> He died, after a successful and 
honourable career, on the 23rd of September 1728 

Though not a profound and systematic philosophical thinker, 
Thomasius prepared the way for great reforms m philosophy, ami, 
above all, in law, hterature, social life and theology It was his 
mission to introduce a rational, common sense point of view , and to 
bring the high matters of divine and human sciences into close 
and living contact with the everyday world He thus created an 
tpoch m German hteiraturo, philosophy and law, and Spittler opens 
with him the modern period of ecclesiastical history He made it 
one of the aims of his hfe to free politics and jurisprudence from the 
control of theology, and fought bravely and consistently for free- 
dom of thought and speech on rchgious matters He is often spoken 
of m German works as the author of the “ territorial system," or 
Erastian theory of ecclesiastical government But he taught that 
the state may interfere with legal 01 public duties only, and not with 
moral or pnv^atc ones He would not have even atheists punished, 
though they should be expelk d the country , and he came forward as 
an earnest opponent of the prosecution of witches and of the use 
of torture In theology he was not a naturalist or a deist, but a 
behever in the necessity of revealed religion for salvation He 
came strongly under the influence of the pietists, particularly 
of Sptner, and there was a mystic vein m his thought but other 
elements of liis nature were too powerful to allow him to attach 
lumself wholly to that party 

Thomasius's most popular and influential Citrman pubhcations 
were his periodical already referred to (1688-1089), Einleitung zur 
Vemunftlehre (1691, ‘jth cd 1719) VernUnftige Gedanken uber 
allerhand auserlesene und junsitsche Handel (1720-1721), Histone der 
Weisheit und lorheit (3 vols , 1693), hurze Lehrsatze von dem Easter 
der Zauberei mit dem Hexenprozess (1704) , Weitere Erlauterungen der 
neueren II issenschaft anderer Gedanken kennen zu lernen (1711) 

See Luden, Christian Thomasius nach setnen Schicksalen und 
Schriften (1805), H Dernburg, Thomasius und die Stiftung der 
Universitat Halle (1805), B A Wagner, Thomasius y ein Beitrag zur 
II urdigung setnerVerdien<ite (1872) Nicoladoni, Christian Thomasius 
Exn Beitrag zur (>eschithte dtr Aufkldrung (Berlin, 1888), and E 
Landsbtrg, Zm Biographn ton Chri'^tian Thomatius (1894) 

THOMASON, GEORGE (d 1666), English book and tiact 
collector, was a London bookseller, whose life eon tains few items 
of interest save the fact that he was concerned in a royalist 
plot in 1651 He is famous, however, as the man who brought 
together the great collection of books and tracts published during 
thi lime of the Civil War and the Commonwealth, this was 
formerly called the " King’s Pamphlets," but is now known as 
the “ Thomason Collection ” During the years just before the 
outbreak of war a great number of writings covering every phase 
of the questions m dispute between king and people were issued, 
and in 1641 Thomason began to collect these Working dili- 
gently at his task for about twenty years, he possessed nearly 
23,000 separate publications in 1662, and having arranged these 
in chronological order he had them bound m 1983 volumes 
After many vicissitudes the collection was bought in 1761 from 
his descendants by George III , who presented it to the British 
Museum, where it now is (see Newspapers) Thomason died 
in London m April (1666) 

THOMASVILLE, a city and the county-scat of Thomas 
county, Georgia, USA, about 200 m b W of Savannah Pop 
(1890), 5514, (1900), 5322, of whom 3296 were negroes Thomas- 
ville IS served by the Atlanta, Birmingham & Atlantic, the 
Atlantic Coast Line and the Florida Central railways The city 
is attractively situated (about 250 ft above the sea) on a high 
plateau, is surrounded by pint forests, and is a well-known winter 
resort There are fine drives in the vicinity Thomasville has a 
city hospital, a public library (1876) and a good public school 
system, and is the seat of Young’s College (for girls), which was 
founded by E Remcr Young, a wealthy planter of Thomas 
county, was incorporated m 1869 and was opened in 1871, and 
of the Vashti industrial school (1903) for girls, maintained b\ 
the Women’s home mission society of the \iethodist Episcopal 
Church, South The city has a large trade in lumber, especially 
yellow pine, other products of the region are cotton, sugar-cane, 
tobacco, melons, fruits and vegetables The municipality owns 
and operates the water-works and electnc-lighting plant, the 
water supply is obtained in part from artesian wells 1900 ft 
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deep Thomasville was settled about 1825, was incorporated as 
a town m 18^1, and was chartered as a city in 1889 

THOMOND, EARL AND MARQUESS OF, Insh titles borne 
bv the great family of O’Brien, the earldom from 11543 to 1741 
and the marquessate from 1800 to 1855 Thomond, or Tiiaidh- 
Muin, was one of the three principalities of Munster, forming 
the northern part of the province Its earls were descended 
from Turlough O’Brien (c 1009-1086), king of Munster, 
and through him from the celebrated king of Ireland, Brian 
Boroimhe Turlough’s descendants, Conchobhar O’Bnen (d 
1267) and Brian Ruadh O’Brien (d 1276), kings of Thomond, 
were both typual Irish chieftains Conchobhar’s tomb and 
with a crown are still to be seen m the ruined abbey 
of Corcomroe, Co Clare His descendant Conor O’Brien 
(d 1539), prince of Thomond, took part in the feud between the 
great families of Fitzgerald and Butler and was the last inde- 
pendent prince of Thomond It is interesting to learn that in 
1534, when he was in some straits, he wrote to the emperor 
Charles V offering to submit to his authority Conor’s brother, 
Murrough O’Brien (d 1551), prince of Thomond, the succeeding 
chief of the race, gave up his “captainship, title, superiority 
and country” to Henry VITI in 154'?, when he was created 
earl of Ihomond By special arrangement the earldom de- 
scended, not to his son Dermod, but to his nephew, Donough, 
who became the 2nd earl Dermod, however, inherited the 
barony of Inchiquin, which was conferred upon his father at 
the same time as the earldom 

Conor O’Brien, the 3rd earl {c 1534-c: 1582), was for some 
years at the outset of his career, harassed by the attacks of his 
discontented kinsmen Then in his turn he rose against the 
English, but was defeated and fled to France, in 1571, however, 
he was pardoned and formally surrendered his lands to Eliza- 
beth One of his \ounger sons was Daniel O Brien (c 1577- 
c 1664), who, after loyally scrying Charles I and Charles II , 
was created Viscount Clare in 1663 His grandson Daniel 
the 3rd yiscount (d 1691), served James II in Ireland, being 
outlawed and deprived of his estates by the English parliament 
The three succeeding viscounts Clare all distinguished them- 
selves in the service of France Daniel, the 4th viscount, was 
mortally wounded at the battle of Marsaglia in 1693, his brother 
Charles, the 5th viscount (d 1706), was killed at the battle of 
Ramillies, and the latter’s son Charles, the 6th viscount (1699- 
1761), after a bnlliint military career, was made a marshal of 
France in 1757 When Charles, the 7th viscount, died m 1774 
the title became extinct 

Donough O’Brien, the 4th earl (d 1624), called the great 
carl,” was the son and successor of the 3rd earl He served 
England well in her warfare with the rebellious Irish during the 
closing year of Elizabeth’s reign and was made president of 
Afunster in 1605 He had two sons, Henr}% the 5th earl 
(d 1639), and Barnabas, the 6th earl (d 1657) During the 
Irish rebellion of 1640-41 Barnabas showed a prudent neutrality, 
and then joined Charles I at Oxford, where in 1645 he was 
created marquess of Billing, but the patent never passed the 
great seal and the title was never assumed The succeeding 
earls were Barnabas’s son Henry (c 1621-1691) and nenr)^’s 
grandson Henry (1688-1741), who was created an English peer 
as Viscount Tadcaster When he died the earldom of Thomond 
became extinct 

The estates of the earldom descended to the last earl’s nephew, 
Percy Wyndham {c 17 13-1774), a younger son of Sir William 
Wyndham, Bart He took the additional name of O’Brien and 
was created earl of Thomond in 1756 When he died unmarried 
the title again became *extinc^t 

In 1800 Murrough O’Brien, 5th earl of Inchiquin {c 1724- 
1808), was created marquess of Thomond He was succeeded 
by his nephew William {c 1765-1846), who was created a British 
peer as Baron Tadcaster in 1826 His brother James, the 3rd 
marquess {c 1768-1855), was an ofiicer in the navy and became an 
admiral m 1853 When he died the marquessate became extinct 

See John O'Donoghuc, Historical Memoirs of the 0 ‘ By tens (Dublin, 
j8oo). 


THOMPSON, FRANCIS (1860-1907), English poet, was bom 
at Ashton, Lancashire, in i860 His father, a doctor, became a 
convert to Roman Catholicism, following his brother Edward 
Healy Thompson, a friend of Manning The boy was accord- 
ingly educated at Ushaw College, near Durham, and subse- 
quently studied medicine at Owens College, Manchester, but 
he took no real interest in the profession of a doctor and was bent 
on literary production A period of friendlessness and failure 
(from the point of view of “ practical life”) followed, in which 
he became a solitary creature who yet turned his visions of 
beauty into unrecognized verse It was not till 1893 that, 
after some five obscure years, m which he was brought to the 
lowest depths of destitution and ill health, his poetic genius 
became known to the public Through his sending a poem to 
the magazine Merrte England, he was sought out bv Mr and 
Mrs Wilfrid Meynell and rescued from the verge of starvation 
and sclf-dcstruction, and these fnends of his own com- 
munion, recognizing the value of his work, gave him a 
home and procured the publication of his first volume of 
Poems (1893) His debt to Mrs Mcyntll was repaid by 
some of his finest verse The volume quickly attracted 
the attention of sympathetic critics, in the St Jameses 
Gazette and other quarters, and Cori entry Patmore wrote a 
eulogistic notice in the hortntghtly Review (Jan 1894) An 
ardent Roman Catholic, much of Francis Thompson’s verse 
reminded the critics of Crashaw, but the beauty and splendid 
though often strange inventiveness of his diction were imme- 
diately recognized as giving him a place by himself among 
contemporary poets, recalling Keats and Shelley rather than any 
of his own dav Persistent ill health limited his literary output, 
but Sister Songs (1895) and l^ew Poems (1897) confirmed the 
opinion formed of his remarkable gifts But his health was 
hopelessly broken down by tuberculosis Cared for by the 
friends already mentioned, he lived a frail existence, chiefly at 
the Capuchin monastery at TanlOvSapt, and later at Stomngton , 
and on the T3th of November 1907 he died m London He had 
done a little prose journalism, and in 1905 published a treatise 
on Health and Holiness, dealing with the ascetic life, but it is 
with his three v^olumes of poems that his name will be connected 
Among his work there is a certain amount which can justly be 
called eccentric or unusual, especially m his usage of poetically 
compounded neologisms, but nothing (an be purer or more 
simply beautiful than “ The Daisy,” nothing more mtimate and 
reverent than his poems about children, or more magnificent 
than “ The Hound of Heaven ” For glor> of inspiration and 
natural magnificence of utterance he is unique among the poets 
of his time (H Ch ) 

THOMPSON, SIR HENRY, Bart (1820-1904), English 
surgeon, was bom at Framlingham, Suffolk, on the 6th of 
August 1820 His father wished him to enter business, but 
cinumstam es ultimately enabled him to follow his own desire 
of becoming a phvsician, and m 1848 he entered the medical 
school of Universitv College, London There he had a brilliant 
career, and obtained his degree at Ixmdon University in 1851 
with the highest honours m anatomy and surgery In 1851 
he married Miss Kate Loder, a talented pianist, who, though 
stricken with paralvsis soon afterwards, was always a devoted 
helpmate to him In 1853 he was appointed assistant sui^eon 
at Univ^ersity College Hospital, becoming full surgeon in 1863, 
professor of clinical surgery m 1866, and consulting surgeon m 
1874 In 1884 he became professor of surgery and pathology 
in the Royal College of Surgeons, which m 1852 had awarded 
him the Jacksonian pnze for an essay on the Pathology and 
Treatment of Stricture of the Urethra, ahd again in i860 for another 
on the Health and Morbid Anatomy of the Prostate Gland 
These two memoirs indicate the department of medical practice 
to which he devoted his main attention Specializing in the 
surgery of the genito-unnary tract, and m particular in that 
of the bladder, he went to Pans to study under Civiale, who m 
the first quarter of the 19th centurv proved that it is possible 
to crush a stone within the human bladder, and after his return 
he soon acquired a high reputation as a skilful operator in that 
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class of disease In 1863 \>hen the king of the Belgians was 
suffering from stgnt^ he wa^ called to Brussels to consult in the 
case, and aiter some difficulties was allowed to perform the 
operation of lithotrit> this was quite successful, and m recogni- 
tion of his skill Thompson was appointed surgeon-extraordinary 
to the king, an appointment which was continued b> Leopold II 
Nearly ten years laUr he carried out a similar operation on the 
emperor Napoleon, who, however, died four days after the second 
crushing, not from the surgical interference, as was proved by 
the post-mortem cxammation, but from uraemic poisoning 
bcsicleb devising various operative improvements in the treat- 
ment of the disorders which were his speciality, Sir ITenry^ 
lliompson wrote various books and papers dealing with them, 
including CUntcdl Leciurei on Diseases of the Vnna)y Organs ^ 
Piacticfil Lithotomy and LithotritVx Twnours of tlu Bladder, 
Suprapubic Lothotomy, apd Preventive Treatment of Calculous 
Diuase Among other books of a medical cJiaracter that came 
from his pen were Food and Feeding, and Diet in Relation to 
Age and Activity, both of which passed through a number of 
editions In 1874 he took a foremost part in founding the 
Cremation vSocietv of England, of which he was the first president, 
and not only was he active m urging the advantages of crema- 
tion as a means of disposing of the body after death, but also 
did much tow^ards the removal of the legal restrictions by which 
it was at first sought to prevent its practice in England On 
various occasions he denounced the slackness and inefficiency 
of the methods of death-certification prevalent in Great Britain, 
and in 1892 hh agitation uas instrumental m procuring the 
appointment of a select committee to inquire into the matter, 
its report published m the following yeai, in great measure 
confirmed his criticisms and approved the remedies lie suggested 
But medicine and hvgienc by no means exhaust the list of Su 
Henryk Thompson’s activities In art he was an accomplished 
skctcher and, moreover, an amateur of painting whose putiires 
were hung at the Royal Academy and the Pans Salon About 
1870 he began to get together his famous collection of china, m 
parliculai of old blue and white Nanking, this in tune became 
so large that he could no longer find room for it, and most 
of It wavS sold A catalogue of it, illustrated by himself and 
Mr James Whistler, was published in 1878 In his famous 
“ octaves ’’ he mav be said to have elevated the giving of dinner 
parties into a fine art The number of courses and of guests 
was alike eight, and both were selected with the utmost care 
and discrimination to promote. the “feast of reason and the 
flow of soul ” In literature, in addition to more serious works, 
he produced two novels — Charley Kingston's Aunt (1885) and 
All But (1886) — which met with considerable success In 
science he became a devotee of astnmoray, and for a time 
maintained a piivate observatory in his house at Molescy He 
fuithej* did much to promote astronomical study in Great 
Britain by presenting Greenwich Observatory with some of 
the finest instruments now among its equipment, his gifts includ- 
ing a photoheliograph of 9-in aperture, a 30-in reflecting 
telescope, and a large refracting telescope having an object-glass 
of 26-m diameter and a focal length of 22^ ft The offei 
of the last instrument was made m 1894 Its manufacture was 
undertaken by Sir Howard Grubb of Dublin, and its erection 
was completed in 1897, It added greatly to the matnimental 
resources of Greenwich, especially for photographic work, 
and Its importance may be gauged from the fact that both in 
aperture and focal length it is double the sue of any instrument 
possessed by the observatory^ at the time it was put in place 
That Sir Henry' Thompson, who was knighted in 1867, received 
a baronetcy^ in 1899 was probably not unconnected with the 
presentation of this telescope to the national observatory 
Thompson died on the 18th of April 1904 His family consisted 
of an only sdn, Herbert, a barrister and well-known epry^ptologist, 
who sucoeeded to the baronetcy and two daughters, of whom 
the elder (author of a valuable Handbook to the Public Picture 
Galleries of Europe first published in 1877), married Archdeacon 
Watkms (d Durham, and the younger married the Rev H de 
Candolc ^ 


THOMPSON, SIR JOHN SPARROW (1844-1894), Canadian 
jurist and statesman, was born at Halifax, Nova Scotia, on the 
loth of November 1844, of Irish descent At fifteen he entered a 
lawyer’s office, and m 1865 was called to the provincial bar 
In 1871 he incurred much odmm by leaving the Methodist 
Church, in which lie had been promment, and becoming a 
Roman Catholic, a change dictated so'elv by religious motives 
In 1877 he was elected to the local legislature for Antigonish 
as a Conservative, and m 1878 became attorney -general In 
May 1882 he became premier, but in June was defeated at the 
general election, though retaining his owm seat, and in July was 
made ti judge of the provincial Supreme Court In September 
i88s, fic was appointed minister of justice m the Federal cabinet, 
and soon after was elected member for Antigonish In 1886 
he successfully defended m the Ledtral parliament the hanging 
of Xxmis Riel (qv), which had greatly^ angered the French 
Roman Catholics, in 1887-1888, together with Mr Joseph Cham- 
berlain and Sir Chailes Tupper, he ai ranged a Fisheries Treatv 
with the American commissioners, which was afterwards 
thrown out by the United States Senate During the following 
years he defended the government with great skill in various 
politico-religious disputes, and m November 1892 succeeded 
Sir John Abbott as premier of Canada The length of tunc 
during which the Conservatives had held office had gatheied 
around many parasites, and Thompson was compelled to face 
charges, some of them true, against promment Conserxatives 
He piomptly announced liis intention to “ lop the mouldering 
branches awav,” and would probably have reorganized his 
party, but on the 12th of December 1894 he dropped dead 
at Wmdsor Castle, a few minutes after having been sworn in 
by Queen Victoria as a member of the privy council 

1 hough a quiet man who did not advertise, few Canadian 
statesmen have done so much honest and solid work Tn 1892 
he finished the codification of the Canadian criminal code, in 
1893 his firmness and kno\vledgc as British arbitrator at l^aris 
on the Bering Sea dispute between Great Bntain and the United 
States were of great service 

Ills life has been written by J C Hopkins (Toronto 1895) 

THOMPSON, LAUNT (1833-1894), American sculptor, was 
bom at Abbeyleix, Ireland, on the 8th of Febmary 1833 In 
1847 he emigrated to the United Slates, and settled with his 
m^her at Albany, New York After studying anatomy m the 
office of a physician, Dr Armsby, he spent nine years m the 
studio of the sculptor, E D Palmer In 1857 he opened a 
studio in New York, and in 1862 became a National Academician 
He visited Rome m 1868 1869, and from 3875 to 1887 was again 
in Italy, living for most of the time at Florence He died at 
Middletown, New York, on the 26th of September 1894 Among 
his important works are Napoleon the First,” at the Metropoli- 
tan Museum, New York, Abraham Pierson,” first president of 
Yale University, New Haven, Connecticut, an equestrian statue 
of General A E Burnside, Providence, Rhode Island, “ General 
Winfield Scott,” Soldiers’ Home, Washington, D C , “ Admiral 
S F Du Pont ” ^Washington, D C,)j “ General John Sedgwick ” 
(West Point, NY), a medallion portrait of General John A 
Dix, and portrait busts of James Gordon Bennett, William 
Cullen Bryant, S F B Morse, Edwm Booth 33 Hamlet, 
Stephen H Tyng and Robert B Minturn 

THOMPSON, THOMAS PERONNET (1783-1869), English 
political writer and mathematician, was born at Hull in 1783 
He was educated at the Hull grammar school, and in October 
(1798) entered Queens’ College, Cambridge He entered the 
navy as midshipman m the “ Isis ” in 1803, but in 1806 ex- 
changed to the army Through his acquaintance with William 
Wilberforce, he was appomted governor of Sierra Leone in 1808, 
but was recalled on account of his hostiUl y to the sla^ c trader 
In 1812 he returned to his military duties, and after serving 
m the south of prance, was m 181 5 attached as Arabic interpreter 
to an expedition against the Wahabees of the Persian Gulf, with 
whom he negotiated a treaty (dated Jan 1820) m which the slave 
trade was for tlic first time declared piracy He was promoted 
major m 1821;, lieutenant-colonel in 1820, and major-general in 
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1854 He entered parliament as member for Hull (1835-1837), 
and afterwards sat for Bradford (1847-1852, 1857-1859) He 
took a prominent part in the corn-law agitation, his Catechism 
of the Com Law^ ( 1827) being by far the most effective pamphlet 
published on the subject In 1829 he became the propnetor 
of the Westminster Review, to which he contributed a large 
number of articles, republished m 1842 m six volumes, under the 
title ExeraseSy Political and Others His mathematical publica- 
tions were of a somewhat eccentric kind He published a 
7 heory of Parallels (1844), and was also the author of Geometry 
without Axioms, in which he endeavoured to “get rid” of 
axioms and postulates His new Theory of Just Intonation 
(1850) was, however, a contribution of great value to the 
science of musical acoustics, and went through many editions 
It may be said to have formed the basis oif the tonic sol-fa 
system of music He died at Blackheath, near London, on 
tne 7th of September 1869 

See Colonel C W Thompson's memoir in the Proc Roy Soc 
(1869) 

THOMPSON, WILLIAM HEPWORTH (1810-1886), English 
classical scholar and master of Trinity College, Cambridge, 
was born at York on the 27th of March 1810 lie was privately 
educated before entering the university In 1834 he became a 
fellow of Trinity, in 18*53 professor of Greek (to which a canonry 
in Ely Cathedral was then for the first time attached), and in 
i8b6 master of his college With the exception of the year 1836, 
when he acted as headmaster of a newly established school in 
I cictster, his life was divided between ( ambndge and Ely 
He died at the master’s lodge on the ist of October 1886 
Thompson proved a worthy successor to Whcwcll , the twenty 
years of his mastership were years of progress, and he himself 
took an active part m the abolition of tests and the reform of 
university studies and of the college statutes As a scholar he 
devoted his attention almost entirely to Plato, and his Phaedrus 
(1868) and Gor gias with especially valuable introductions, 

still remain the standard English editions of these two dialogues 
He also edited (1856) from the author s MSS Lectures on the 
History of Ancient Philouyf^hy by William Archer Butler (1814- 
1848, lecturer on moral philosophv at Trinity College, Dublin), 
the value of which was greatly enhanced by Thompson’s notes 

Sue artult by J W Clark m Dt(t Nat Btog , and J 12 Sandvs, 
Hi lory of Classical Scholarship (1908), vol lu 

THOMSEN, GRiMUR (i8zo-i8q6), Icelandic poet and man 
of letters, was born in 1820 He uime in 1837 to the university 
of Copenhagen, where he first studied law and philology, but 
later, philosophy and «resthetics He became an enthusiastic 
follower of the Pan-Scandinavian movement, although this was 
not generally favoured by his countrymen After some vears 
of foreign Iravtl, m 1848 he entered the Danish diplomatic 
service, and remained in it till 1851, when he returned to Copen- 
hagen, where he became the chief of one of the departments 
of the Danish foreign office He retired in 1866, and then 
went back to Iceland, where he passed the rest of his life active 
in the politics and the literature of his native island He died 
in 1896 He IS the best ballad poet Iceland has produced 
His poems are unaffected and mostly free from rhetoru, the 
besetting sin of Icelandic poets His subjects are principally 
taken from Icelandic or Scandinavian history and mythology 
He IS very unlike most of his contemporaries, both in style and 
thought he is Icelandic to the core, and on that account is per- 
haps the modern Icelandic poet most appreciated by foreigners 
Besides his poems (two separate collections, Reykjavik, 1880, 
and Copenhagen, 1895), he is the author of numerous critical 
and historical essays in Icelandic and Danish, and some larger 
works in Danish, of which his dissertation on Lord Byron 
( Copenhagen, 1 845 ) deserves to be mentioned Gri mur Thomsen 
was a warm admirer of Greek literature, and translated a great 
number of poems from that language into Icelandic (S Bl ) 

THCMSEN, HANS PETER JORGEN JUUUS (1826-1909), 
Danish chemist, was born in Copenhagen on the i6th of February 
1826, and spent his life in that city From 1847 1856 he 

was engaged in teaching chemistry at the Polytechnic, of which 
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from 1883 to 1892 he acted as director, and from 1856 to 1866 
he was on the staff of the military high school In 1866 he was 
appomted professor of chcmistrv at the university, and retamed 
that chair until his retirement from active work in 1891 His 
name is famous for his researches in thermochemistry, and, 
especially between 1869 and 1882, he carried out a great number 
of determinations of the heat evolved or absorbed in chemical 
reactions, such as the formation of salts, oxidation and reduction, 
and the combustion of organic compounds His collected 
results were published in 1882-1886 in four volumes under th. 
title Thermochemische Untersuchungen, and also a resume in 
English under the title Thermochemistry in 1908 In 1857 
established in Copenhagen a process for m inufactunng soda 
from cryolite, obtained from the west coast of Greenland He 
died on the 13th of EObruary 1909 His brother, Carl August 
Thomsen (1834-1894), was lecturer on technical chemistry at 
the Copenhagen Polytechnic, and a second brother, Thomas 
Gottfried Thomsen (1841-1901), was assistant in the chemical 
laboratory at the univ ersity till 1884, when he abandoned science 
for theology, subsequently becoming minister at Norup and 
Randers 

THOMSON, SIR CHARLES WYVILLE (1830-1882), Scottish 
naturalist, was bom at Bonsyde, I inlithgowshire, on the sth 
of March 1830, and was educated at Edinburgh University 
In 1850 he was appointed lecturer in, and in 1851 professor of 
botany at Aberdeen, and in 1853 he became professor of natural 
history in Queen’s College, Cork A year later he was nominated 
to the chair of mineialogy and geology at Queen’s College 
Belfast, and m i860 was transferred to the chair of natural 
history in the same institution In 1868 he assumed the duties 
of professor of botany at the Royal College of Science, Dublin, 
and hnally in 1870 he received the natural history chair at 
Ivdmburgh He will be specially remembered as a student of 
the biological conditions of the depths of the sea Being inter- 
ested in crinoids, and stimulated by the results of the dredgings 
of Michael Sars (1803-1869) in the deep sea off the Norwegian 
coasts, he succeeded, along with Dr W B ( arpentcr, m obtaining 
the loan of H M S “ Lightning ” and “ Porcupine,” for succcssiv e 
deep-sea dredging expeditions in the summers of 1868 and 1869* 
It was thus shown that animal life exists in abundance down to 
depths of 650 fathoms, that all invertebrate groups are repre- 
sented (largely by tertiary forms previously believed to be 
extinct), and, moreover, that deep-sea temperatures are by no 
means so constant as was supposed, but v ary considerably , and 
indicate an oceanic circulation The results of these expeditions 
were dest ribed in The Depths of the Sea, which he published m 
1873 The remarkable I esults gained for hv drography as well as 
zoology, in association with the practiced needs of ocean tele- 
graphy soon led to the granting of TI M S “ Challenger ” 
for a circumnavigating expedition, and Thomson sailed at the 
end of 1872 as director of the scientific staff, the cruise lasting 
three years and a half (see Challenger Expedition) On his 
return he received many academic honours, and was knighted 
1877 he published two volumes {The Voyage of the “ Challenger 
in the Atlantic) of a preliminary account of the results of the 
voyage, meanwhile carrying on his administrative labours in 
connexion with the disposition of the special collections and the 
publication of the monographs dealing with them His health, 
never robust, was meanwhile giving way, from 1879 he ceased 
to perform the duties of his chair, and he died at Bonsyde on 
the loth of March 1882 

S(( obituary notice m Proc Roy Soc Cdin (i88^) alsolliomson 
and Murray, Reports of the Voyage of H M S *^Challenger (Edinbi rgh, 
1885) 

THOMSON, JAMES (1700-1748), English poet, author of 
The Seasons, was born at Ednam, in Roxburghshire, on the i ith 
of September 1700 — the third son and foiuth child of Thomas 
Thomson, minister of that place IBs mother, Beatrix, was the 
daughter of Mr Trotter of Fogo, whose wife, Margaret, was one 
of the Homes of Bassenden About 1701 Thomas Thomson 
removed to Southdean near Jedburgh Here James was 
educated at first by Robert Riccaltoun, to whose v'^erses on 
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Winter he o^cd the suggestion of his own poem In 1712 
he attended a school at Jedburgh, held in the aisle of the parish 
church He learnt there some Latin, but with difficulty, and 
the earliest recorded utterance of the future poet was “ Confound 
the building of Babel ’ He began very soon to write verses, 
and we are told that every January he destroyed almost all 
the productions of the preceding year And this was just as 
well, for the little that has escaped the fire contams no promise 
of his future powers In 1715 he went to the university of 
Ldinburgh It is said that as soon as the servant who brought 
him thither had quitted him, he returned full speed to his 
father’s house, declaring that he could read just as well 
at home, he went back, however, and had not been long 
at college before he lost his father, who died, according 
to one remarkable but highly improbable story, in the 
attempt to lay a ghost The incident should have left 
more impression than we can trace upon the mind of the 

poet, at this dcUe nervous and afraid of the dark, but in his 
Winter he writes of all such stories with a quiet contempt for 
** superstitious horror ” He made friends at the university 
with David Mallock, who afterwards called himself Mallet, and 
with Patrick Murdoch, his future biographer In 171Q he 
became a divinity student, and one of his exercises so enchanted 
a certain Auditor Benson, that he urged Thomson to go to 
London and there make himself a reputation as a preacher 
It was partly with this object that Thomson left Edinburgh 
without a degree in March 1725 His mother saw him embark, 
and they never met again, she died on the loth of May of that 
year There is sufficient tv idencc that on his arnv al in London he 
was not in the extreme destitution which Dr Johnson attributes 
to him, and in July 1725 we find him engaged, as a make-shift, 
in teaching “ L^rd Binning’s son to read ” This son was the 
grandson of Lady Grizel Baillic, a somewhat distant connexion 
of Thomson’s mother She was the daughter of Sir Patrick 
Home, whom, after the defeat of Argyll, she fed in his conceal- 
ment near his own castle, she was also, like other Scottish 
ladies, a writer of prettv ballads This heroine and poetess is 
supposed to have encouraged Ihomson to come to England, 
and It is certain that she procured him a temporary home 
But he had other friends, especially Duncan Forbes of Cullodcn, 
by whom he was recommended to the duke of Argyll, the earl 
of Burlington, Sir Robert W*ilpole, Arbuthnot, Pope and Gay 
Some introductions to the literary world he may have owed to 
Mallet, then tutor in the family of the duke of Montrose 

Thomson’s Winter appearecl in March 1726 It was warmly 
praised by Aaron Hill, a man of various interests and projects, 
and m his day a sort of literary oracle It was dedicated to Sir 
Spencer Compton, the Speaker, who rewarded the poet, to his 
great disgust, with a bare twenty guineas By the nth of 
June 1727 a second edition was called for Meanwhile Thomson 
was residing at Mr Watts’s academy in Tower Street as tutor 
to Lord George Graham, second son of the duke of Montrose, 
and previously a pupil of Mallet Summer appeared in 1727 
It was dedicated in prose, a compliment afterwards versified, 
to Bubb Dodington In the same year Thomson published his 
Poem to the Memory of Sir Isaac Newton, with a fulsome 
dedication to Sir Robert Walpole, which was afterwards 
omitted, and the verses themselves remodelled when the poet 
began to inveigh against the ministry as he did in Britannia, 
published in 172c) Spring appeared in 1728, published by 
Andrew Millar, a man who, according to Johnson, dealt hand- 
somely by authors and “ raised the price of literature ” It 
was dedicated to the countess of Hertford, afterwards duchess 
of Somerset, a lady devoted to letters and the patroness of the 
unhappy Savage In 1729 Thomson produced Sophontsba, 
a tragedy now only remembered by the line ‘‘ 0 Sophonisba, 
Sophonisba, 0 ,” and the parody “ 0 Jemmy Thomson, Jemmy 
Ihomson, O,” which caused him to remodel the unhappy verse 
in the form, “ O Sophcmisba, I am wholly thine ” A poem, 
anonymous but unquestionably Thomson’s, to the memory 
of Congreve, wl|o had died in January 1729, appeared in that 
year In 1730 Autumn was first published in a collected edition 


of The Seasons It was dedicated to the Speaker, Onslow In 
this year, at the suggestion of Rundle, bishop of Derry, one of 
hib patrons, he accompanied the son of Sir Charles Talbot, 
solicitor-general, upon his travels In the course of these he 
projected his Liberty as “ a poetical landscape of countries, 
mixed with moral observations on their government and people ” 
In December 1731 he returned with his pupil to London He 
probably lived with his patrons the Talbots, leisurely meditating 
his new poem, the first part of which did not appear until the 
close of 1734 or the beginning of 1735 But meanwhile his 
pupil died, and in the opening lines of Liberty Thomson pays a 
tribute to his memory Two months after his son’s death Sir 
Charles Talbot became chancellor and gave Thomson a sinecure 
in the court of chancery About this time the poet worked for 
the relief of Dennis, now old and in extreme poverty, and 
induced even Pope to give a half-contemptuous support to 
the bitter critic of The Rape of the Lock Liberty was completed 
m five parts m 1736 The poem was a failure, its execution 
did not correspond with its design, in a sense indeed it is a 
survey of countries and might have anticipated Goldsmith’s 
Traveller It was not, however, the poem which readers were 
expecting from the author of The Seasons, who had taken them 
from the town to the country, and from social and political 
satire to the world of nature It is in the mam a set of weari- 
some declamations put in the mouth of the goddess, and Johnson 
rightly enough remarks that “ an enumeration of examples 
to prove a position which nobody denied as it was from the 
beginning superfluous, must quickly grow disgusting ” The 
truth is that Thomson’s poetical gift was for many years 
perverted by the zeal of partisanship 
He was established in May 1736 in a small house at Richmond, 
but his patron died in February 1737 and he lost his sinecure, 
he then “ whips and spurs ” to finish his tragedy Agamemnon^ 
which appeared in April 1738, not before he had been arrested 
for a debt of £70, from which, according to a story which has 
been discredited on quite insufficient grounds, Qum relieved 
him in the most generous and tactful manner Qum, it is said, 
visited him in the spongmg-house and ‘‘ balanced accounts 
with him ” by insisting on his accepting a hundred pounds as 
a return for the pleasure which the actor had received from the 
poet’s works The incident took place probably a little before 
the production of Agamemnon, in which Qum played the leading 
part The play is of course modelled upon Aeschylus and 
owes whatever of dignity it possesses to that fact, the part of 
Cassandra, for instance, retains something of its original force, 
pathos and terror But most of the other characters exist only 
for the purpose of political innuendo Agamemnon is too long 
absent at Troy, as George is too long absent m Germany, the 
arts of Aegisthus are the arts of Walpole, the declamations 
of Arcus are the declamations of Wyndham or Pulteney, Melis- 
ander, consoling himself with the muses on his island in Cyclades, 
IS Bolmgbroke m exile Thomson about this time was introduced 
to Lyttelton, and by him to the prince of Wales, and to one or 
the other of these, when he was questioned as to the state of 
his affairs, he made answer that they were “ in a more poetical 
posture than formerly ” Agamemnon was put upon the stage 
soon after the passing of Walpole’s bill for licensing plays, and 
Its obvious bias fixed the attention of the censorship and caused 
Thomson’s next venture, Edward and Eleanora, which has the 
same covert aim, to be proscribed 1 he fact has very generally 

escaped notice that, like its predecessor, it follows a Greek 
onginal, the Alcestis of Euripides It has also, what Agamemnon 
has not, some little place in the history of literature, for it 
suggest^ something to I essmg for Nathan der Weise, and to 
Scott for the Talisman The rejection of the play was defended 
by one of the mmistry on the ground that 1 homson had taken 
a Liberty which was not agreeable to Britannia m any Season 
These circumstances sufficiently account for the poet’s next 
experiment, a preface to Milton’s Areopagitica He joined 
Mallet in composing the masque of Alfred, represented at 
( lieveden on the Thames before the prince of Wales, on the ist 
I of August 1740 There can be little question that ** Rule, 
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Britannia, ” a song in this drama, was the production of Thomson 
The music of the song, as of the whole masque, was composed 
bv Arne In 1744 Thomson was appointed surveyor-general of 
the Leeward Islands by Lyttelton with an income of £300 a 
year, but his patron fell into disfavour with the prince of Wales, 
and in consequence Thomson lost, at the close of 1747, the 
pension he received from that quarter For a while, however, 
he was in flourishing circumstances, and whilst completing at 
his leisure The Castle of Indolence produced Tancred and Stgts- 
munda at Drury Lane in 1745 The story is found in Gil 
BlaSf and is ultimately to be traced to The Decameron It 
owes much to Le Sage in language, plot and sentiment, and the 
conflict of emotion, in depicting which Thomson had some little 
skill, IS here effectively exhibited He was assisted herein 
by his own experience The “ Amanda ” of The Seasons is a 
Miss Elizabeth Young, a lady of Scottish parentage, whose 
mother was ambitious for her and forbade her to marry the 
poet, anticipating that she would be reduced to singing his 
ballads in the streets The last years of his life were saddened 
by this disappointment 

The Castle of Indolence, after a gestation of fifteen years, 
appeared in May 1748 It is in the Spenserian stanza with 
the Spenserian archaism, and is the first and last long effort 
of Thomson in rhyme It is not impossible that his general 
choice of blank verse was partly due to the fact that he had not 
the southron’s car and took many years to acquire it The 
great and varied interest of the poem might well rescue it from 
the neglc(t into which even The Seasons has fallen It was 
worthy of an age which was fertile in character-sketches, and 
like (Ta^ s Welcome to Pope anticipates Goldsmith’s Retahaiion 
in the lifelike presentation of a noteworthy circle There is in 
It the same strain of gentle burlesque which appears in Shen- 
stone’s SchooLmi^itress, whilst the tone and diction of the poem 
harmonize with the hazy landscape, the pleasant land of drowsy- 
head, in which It IS set It is the last work by Thomson which 
appeared in his lifetime In walking from London to his house 
at Ri(hmond he became heated and took a boat at Hammer- 
smith, he thus caught a chill with fatal consequences and died 
on the 27th of August 1748 He was buried in Richmond 
churchyard His tragedy Conolanus was acted for the first 
time in January 1749 In itself a feeble performance, it is 
noteworthy for the prologue which his friend Lyttelton wrote 
for It, two lines of which — 

He lovc<l lus fnendb — forgive the gu&lung tear 

AUs • I feel I am no actor here " — 

were recited by Quin with no simulated emotion 

It may be tjuestioned whether Ihomson himself ever quite 
realized the distinctive significance of his own achievement 
in The Seasons, or the place which criticism assigns him as 
the pioneer of a special literary movement and the precursor 
of Cowper and Wordsworth His avowed preference was for 
great and worthy themes of which the world of nature was but 
one Both the choice and the treatment of his next great 
subject. Liberty, indicate that he was imperfectly conscious 
of the gift that was m him, and might have neglected it 
but that his readers were wiser than himself He has many 
audacities and many felicities of expression, and enriched the 
vocabulary even of the poets who have disparaged him Yet it is 
diffi( ult to believe that he was not the better for that trainmg 
m refinement of style which he partly owed to Pope, who almost 
unquestionably contributed some passages to The Seasons 
And, except m The Castle of Indolence, there is much that is 
conventional, much that is even vicious or vulgar m taste when 
Thomson’s muse deals with that human life which must be the 
background of descriptive as of all other poetry, for example, 
his bumpkin who chases the rainbow is as unreal a being as 
Akenside’s more sentimental rustic who has “ the form of 
beauty smiling at his heart ” But if Thomson sometimes lacks 
the true vision for things human, he retains it always for things 
mute and material, and whilst the critical estimate of his powers 
and influence will vary from age to age, all who have read him 
will concur m the colloquial judgment which only candour 


could have extorted from the prejudice of Dr Johnson — 
“ Thomson had as much of the poet about him as most writers 
Everything appeared to him through the medium of his 
favourite pursuit He could not have viewed those two candles 
burning but with a poetical eye ” 

For the day of Thomson’s birth sec the Aldine edition of his 
poems (1H97) In the same volume (pp 189 seq ) is discussed 
the question of Pope's contributions to the Seasons These Pope, 
if the handwriting be his, made in an intcrlcavt d edition of 1 he 
Seawns dated 1738 and they were for the most part adopted by 
Thomson in the edition of 1744 Ihe writer seldom makes more 
than verbal changes in passages of pure descnption, but sometimes 
strikingly enhances iht see nes in which human character comes into 
play, addmg, for example, the comparison, in Autumn, of the fair 
Lavmia to a myrtU in tht Apennines, of which the first suggestion 
can be found in The Pape of the Lock But whereas many years 
ago the opinion of experts at the British Museum pronounced the 
handwriting of these notes to be Pope s beyond a doubt, their 
successors at the present day are equally positive that it is not 
Some account should be taken of the cramping of tlu hind, due 
to writing on a curved surface, and of the letters at Blenheim 
(see Pall Mall Magazine for August 1894), which bear a greater 
resemblance to the disputed handwriting than any specunens m the 
British Museum 

The first collected editions of The Seasons btar dates 1730, 1738, 
1744, 1746 Lyttelton tampered both with fhe Season<: and with 
Liberty in editions after his friend s dtath Among the numerous 
lives of the poet may be mtntioned those by his friend Patrick 
Murdoch, by Dr Johnson in Lives of the Potts, by Sir Harris Nicolas 
(Aid ed , 1 860), by M Morel, James Thomson, sa vie ei ses oeuvres 
(Pans, 1895), and James Ihomson, in the ‘ English Men of Letters 
Senes," by G C Macaulay (1908) See also Dr G Schmedmg's 
Jacob Thomson, ein vergessener Dichter des achtzehnten Jahihunderts, 
tlic life prefixed to the Aldme edition of his works in 1897 and an 
excellent edition of The Seasons in the Clarendon Press Senes b} 
J Logie Robertson (D C To ) 

THOMSON, JAMES (1834-1882), British poet, best known by 
his signature B V ,” was born at Port-Glasgow, in Renfrew- 
shire, on the 23rd of November 1834, the eldest child of a mate 
m the merchant shipping service His mother was a deeply 
religious woman of the Irvmgite sect On her death, James, 
then m his seventh year, was procured admission into the 
Caledonian Orphan Asylum In 1850 he entered the model 
school of the Military Asylum, Chelsea, from which he went 
out into the world as an assistant army schoolmaster At the 
garrison at Ballincollig, near Cork, he encountered the one brief 
happmess of his life he fell passionately m love with, and was 
in turn as ardently loved by, the daughter of the armourer- 
sergeant of a regiment in the garrison, a girl of very exceptional 
beauty and cultivated mind Two years later he suddenly re- 
ceived news of her fatal illness and death The blow prostrated 
him in mind and body Henceforth his life was one of gloom, 
disappointment, misery and poverty, rarely alleviated by 
episodes of somewhat brighter fortune While in Ireland he 
had made the acquaintance of Charles Bradlaugh, then a soldier 
stationed at Ballincollig, and it was under his auspices (as editor 
of the London Investigator) that Thomson first appealed to the 
public as an author, though actually his earliest publication was 
m Tail's Edinburgh Magazine for July 1858, under the signature 
“ Crepusculus ” In i860 was established the paper with which 
Bradlaugh was so long identified, the National Reformef, and 
it was here, among other productions by James Thomson, that 
appieared (1863) the powerful and sonorous verses “To our 
Indies of Death,” and (1874) his chief work, the sombre and 
imaginative City of Dreadful Night In October 1862 Thomson 
was dismissed the army, in company with other teachers, for 
some slight breach of disoplme Through Bradlaugh, with 
whom for some subsequent y ears he lived, he gained employment 
as a solicitor’s clerk From 1866 to the end of his life, except 
for two short absences from England, Thomson lived in a single 
room, first in Pimlico and then in Bloomsbury He contracted 
habits of intemperance, aggravated by his pessimistic turn of 
mind to dipsomania, which made a successful career impossible 
for him In 1869 he enjoyed what has been described as his 
“ only reputable appearance in respectable literary society,” in 
the acceptance of his long poem, ” Sunday up the River,” for 
Fraser's Magazine^ on the advice, it is said, of Charles Kingsley^ 

xwi 28a 
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In 1872 Thomson went to the western states of America, 
as the agent of the shareholders in what he ast ertamed to be a 
fraudulent silver mine, and the following year he received a 
commission from the Ne^v York World to go to Spam as its 
special correspondent with the Carlists During the two months 
of his stay in that distracted country he saw little real fighting, 
and was himself prostrated by a sunstroke On his return to 
England he continued to write in the SeculanU and the National 
Ref Of trier, under the initials “ B V ” ^ In 1875 he severed his 
connexion with the National Reformer, o\Mng to a disagreement 
with Its editor, henceforth his chief source of income (1875-1881) 
was from the monthly periodical known as Cope's Tobacco Plant 
Chiefly through the exertions of his friend and admirer, Bertram 
Dobell, Thomson’s best-known book. The City of Dreadful Night, 
and other Poems, was published in April 1880, and at once 
attracted wide attention, it was succeeded in the autumn by 
Pane's Story, and other Poems, and in the following year by 
Essays and Phantasies All his best work was produced between 
1855 and 187s (“ Ihc Doom of a City,” 1857, “ Our Ladies of 
Death,” i86t, Weddah and Om-el-Bonain , ” The Naked God- 
dess,” 1866-1867, Ihe City of Dreadful Night, 1870-1874) He 
died at University College Hospital, in Gower Street, on the 
3rd of June 1882, and was buried at Highgate cemetery, in 
the same grave, in unconsecrated ground, as his friend Austin 
Holyoake 

To the productions of James Thomson already mentioned may 
be added the posthumous volume entitled A [ oice from the Nile, 
and other Poems (1884), to which was prefixed a memoir by 
Bertram Dobtll Ihis volume contained much that is interest- 
ing, but nothing to increase Thomson’s reputation If an 
attempt be made to point to the most apparent httrary relation- 
ship of the author of The City of Dreadful Night, one might 
venture the suggestion that James Thomson was a younger 
brother of De Qiimcey If he has distinct affinity to any 
writer it is to the author of Susptrta de profundis, if we look 
further afield, we might perhaps discern shadowy prototypes in 
Leopardi, Heme and Baudelaire But, after all, Thomson holds 
so unique a place as a poet that the effort at classification may 
well be dispensed with His was no literary pessimism, no 
assumed gloom The poem “ Insomnia ” is a distinct chapter of 
biography, and in “ Mater lenebrarum ” and elsewhere among 
his writings passages of self-reyelation are frequent The merits 
of Thomson’s poetry are its imaginatiye power, its sombre 
intensity, its sonorous music, to these characUristics may be 
added, in his lighter pieces, a Heine-like admixture of strange 
gaiety, pathos and caustic irony Much the same may be said 
of his best prose His faults are a monotony of epithet, the not 
infrequent use of mere rhetoric and verbiage, and perhaps a 
prevailing lack of the sense of form, besides an occasional 
vulgar recklessness of expression, as in parts of Vane's Story and 
in some of his prose writings 

See the Life, by H S Silt (1905 edition) 

THOMSON, JAMES (1822-1892), British physuist and 
engineer, was born in Belfast on the i6th of February 1822, and, 
like his younger brother. Lord Kelvin, at an unusually earty age 
began to attend the classes at Glasgow University% where his 
father had been appointed professor of mathematics m 1832 
After his graduation he decided to study civil engineering, and 
for that purpose became a pupil m sevtral engineering offices 
and works suc( essivcly , but ill health obliged him to leave them 
all, and he had finally to accept the fact that an occupation 
involving physical exertion was out of the question Accord- 
ingly, from about 1843, he devoted himself to theoretical work 
and to mechanical invention To this period belong his well- 
known researches in thermodynamics, which enabled him to 
predict by the application of Carnot’s theorem that the tempera- 
ture of the freezing point of substances which expand on solidi- 
fying must be lowered by the application of pressure, the reverse 
being the case with substances which contract on solidification, 

* Bysshe Vanolis “B\sshe,’' as the commonly used Chnsban 
name of Shelley Ihomson s favourite writer and “ Vanohs, ’ an 
anagram of Novalis — (F von Harden berg) 


and he was able to calculate the amount by which a given 
pressure lowers the freezing-point of water, a substance which 
expands on solidification His results were experimentally 
verified in the physical laboratories of Glasgow University under 
Lord Kelvin’s direction, and were afterwards applied to give 
the explanation of regelation In i86i he extended them in a 
paper on crystallization and liquefaction as influenced b> stresses 
tending to change of form m the crystals, and in other studies 
on the change of state he continued Ihomas Andrews’s work 
on the continuity of the liquid and gaseous states of matter, 
constructing a thermodynamic model m three dimensions to 
show the relations of pressure, volume and temperature for a 
substance like carbonic acid With regard to his inventions, 
he devised a clever feathering mechanism for the paddles of 
steamboats when only a boy of sixteen, and later turned his 
attention to water engines In 1850 he patented his ” vortex 
water-wheel,” and during the next three or four year^ carried 
on inquiries into the properties of “ whirling fluids,” which 
resulted m improved forms of blowing-fans and water-turbines 
(see Hydraui ics) Settling in Belfast in 1851, he was selected 
to be the resident engineer to the Belfast Water Commissioners 
in 1853, and four years later became professor of civil engineering 
and surveying in Queen’s College, Belfast Thence he removed 
in 1873 to Glasgow as successor to Macqiiorn Rankim in the 
chair of emgmeenng in the university, and retained this position 
until 1889, when the failure of his e>esight compelled him to 
resign He died on the 8th of May 1892 at Gla‘«gow His 
contributions to geological science included studies of the 
parallel roads of Glen Roy and of the prismatic jointing of basalt, 
as seen at the Giant’s Causeway In 1876 and following years 
he studied the origin of windings of rivers m alluvial plains and 
made many experiments with the aid of artificial streams, and 
the currents of atmospherii c irculation afforded him the m itei lal 
for the Bakcnan lecture of 1892 

THOMSON, JOHN (1778-1840), Scottish landscape painter — 
Thomson of Duddingston, as he is commonly st>led — was 
born on the ist of September 1778 at Dailly, Ayrshire His 
father, grandfather and great-grandfather were cErgymerf of 
the Church of Scotland He studied for the same vocation 
in the university of Edinburgh, and, residing with his elder 
brother, Thomas Ihomson, afterwards celebrated as an anti- 
quarian and feudal lawyer, he made the acquaintance of Francis 
Jeffrey and other young members of the Scottish bar afterwards 
notable During the recess he sketched in the countr)^ and, 
while attending his final college session, he studied art for a 
month under Alexander Nasmyth After his father’s death 
he became, in 1800, his successor as minister of Dailly, and in 
1805 he was translated to the parish of Duddingston, close to 
Edinburgh He continued, however, to practise art as an 
amateur, apparently without any detriment to his pastoral 
duties Thomson’s popularity as a painter increased with 
his increasing artistic skill, and, having mastered his initial 
scruples against receiving artistic fees, on being offered £15 
for a landscape — reassured by “ Grecian ” Williams’s stout 
assertion that the work was “ worth thrice the amount ” — the 
minister of Duddingston begun to dispose of the productions 
of his brush in the usual manner In 1830 he was made an 
honorar)^ member of the Royal Scottish Academy Thomson 
wa‘§ also an accomplished performer on violin and flute, an 
exact and well-read student of physical science, and one of the 
writers on optics in the early numbers of the Edinburgh Review 
He enjoyed a singularly wide ajid eminent circle of friends, 
including, among artists, Turner and Wilkie, and among men of 
letters, Wilson and Scott — the latter of whom desired that 
Thomson, instead of Turner, should have illustrated the collected 
edition of his works He died at Duddingston on the 27 th 
of October 1840 (not the 20th, as stated by some authorltle^) 
Thomson was twice married, and his second wife, the widow 
of Mr Dalrymple of Cleland, was herself also a skilful amateur 
artist 

Thomson is fairly represented in the Scottish National Gallery, 
and the ‘ Aberlady Bay ** of that collection, with the soft infinity of 
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its clouded gn y sky, and its sea which leaps and falls again in wavc-s 
of sparkling and of shadowed silver, is fit to rank among the triumphs 
of Scottish art 

THOMSON, JOSEPH (1858-1895), Scottish explorer in Africa, 
was born on the 14th of February 1858 at Penpont, Dumfries- 
shire, being tlie fiftii son of William Thomson, origmallv a working 
stonemason, who had attained the position of a master builder 
In 1868 his father removed to Gatelaw bridge, where he rented 
a farm and a ejuanv Joseph Ihomson was soon attracted by 
the geological formation and historical associations of Nithsdale 
Por a short time he worked in his father’s quarry In 1875 he 
went to Edinburgh University, where he paid particular attention 
to geology and botanv, and after completing his course in 1878 
he was appointed geologist and naturalist to the Royal Geo- 
giaphical Society’s expedition to P.ast Central Africa under 
Keith Johnston The latter died at Behobeho, between the 
c«)ast and the north end of Lake Nyasa, on the 28th of June 
1 879, and Thomson then took command Though only twenty- 
( nc his coolness and tact were remarkable, and he successfully 
( onducted the expedition across the desolate region of Uhehe and 
Ubena to the north end of Kike Nyasa, and then by a hitherto 
unexplored track to I-^ke langanyika, where he investigated 
the moot question of the Lukuga outlet Prom Tanganyika 
Ik started to reach the Congo, but troubles with his earners, 
who dreaded the warlike Warua, obliged him to retrace his 
steps Going round the south end of Tanganyika he discovered 
1 ake Rukwa, whence he marched via labora to the coast at 
Bagamoyo, reaching London m August 1880 In the following 
\ear he published an account of his travels under the title 
To ilie Central African Lakes and Back About this time the 
sultan of Zanzibar, being anxious to develop certain supposed 
coal beds on the rivci Rovuma, was advised to obtam independent 
expert opinion as to their value Application was made to 
Ihomson, who undertook to survey them, and started from 
Mikindani, on the 17th of July 1881 The coal, however, turned 
out to be merely bituminous shale, and Ihomson, on his return 
to Zanzibar, had to endure much delay and vexation through 
the sultan’s chagrin For a considerable time the explorer 
had directed his attention to Masailand, a region of East 
Africa occupied by a powerful tribe of warriors who had a 
reputation for savagery and intractability somewhat greater 
than their actions warranted Through their territory ran 
the shortest route from the sea to the headwaters of the Nile 
In 1882 the Royal Geographical Society took up the question, 
and rcciuested Thomson to report on the practicability of taking 
a caravan through the M«sai country, which no European had 
>et been able to penetrate beyond Mt Kilimanjaro By 
undaunted courage and great resourcefulness he succeeded in 
crossing the Njiri desert and exploring the eastern rift-valley 
Thence he went with a picked company through Laikipia 
to Mt Kenya and l^ke Banngo, afterwards traversing the 
unknown region lying between Banngo and Victoria Nyanza, 
reached on the loth of December 1883 On his way back he visited 
Mt Elgon and discovered there a series of wonderful caves 
The account of this adventurous journey appeared m 1884, 
under the title of Through Masatland, and it is a classic in modem 
travel The hardships and anxieties attendant on such a career 
began to tell upon Ihomson ’s exceptionally hard> constitution, 
but in 1885 he undertook an expedition to Sokoto for the National 
African (afterwards the Royal Niger) Company, and succeeded 
in obtaining the signatures of the sultans of Sokoto and Gando 
to treaties with which he had been entrusted by the company, 
treaties which did much to secure British interests m Nigeria 
In 1888, by way of recreation, he travelled through southern 
Morocco and explored a portion of the Atlas range, and published 
the results m the following year, under the title Travels in the 
Atlas and Southern Morocco In 1890 he entered the service 
of the British South Africa Company and in that and the 
following year, startmg from Quilimane he traversed the region 
between lakes Nyasa and Bangweulu and the Zambezi It was 
a period of great tension between the Portuguese and the 
British, and Thomson’s party on leavmg the Portuguese frontier 


was fired on by tlie Portuguese, who, too late, realized that they 
had allowed a treaty -makmg envov to pass through their 
territory in the guise of a peaceful trader Thomson concluded 
treaties with native potentates which ^ave to the Chartered 
Company political, trading and mining rights over a large part 
of the district since known as North-East Rhodesia This 
journey, m which he covered nearly a thousand miles of 
hitherto unexplored country, proved disastrous to a constitution 
already undermined In 1893 visited South Africa in search 
of health, but unavailingly He died in London on the 2nd 
of August 189s The accounts of his travels not recorded in 
the books mentioned were published in magazines or in the 
Proceedings of the Royal Geographical Society Thomson was 
the last, as he was one of the most successful, of the great 
geographical pioneers in Africa He had an extraordinarily 
keen topographical instinct which enabled him to comprehend 
at a glance the natural features of the countries he traversed 
io undaunted courage and promptness of decision he added 
a forbearing and patient disj-Kisition “ Joseph Thomson,” 
wrote Sir Clements Markham, “had the high and glorious 
distinction of never having caused the death of a native This 
is a proof of very rare qualities m the leader of an expedition, 
and places him in the \ery first rank of explorers ” 

Bt sides tlic accounts of his own travels Ihomson wrote in 
collaboration with Miss L Hams Smith Ulu (London, 1888), a 
novel based on his insight into the working of the African mind, 
Mungo Park and the Niger (London, 1890) , a sound critic il biography, 
and many magazine articles on African politics 

Set Joseph Thomson^ African Explorer (London, 189O) a bio- 
graphy by his brothtr, the Rev J B Ihomson, which contains a 
list of the publislud writings of the explorer 

THOMSON, THOMAS (1773-1852), Scottish chemist, was 
burn at Crieff, Pertlishirc, on the iztli of April 1773 He was 
cducitcd at the universities of St Andrews and Edinburgh, 
and after taking the degree of M D at the latter place in 1799 
established himself there as a teacher of chemistry From 
17(96 to 1800 he was sub-editor of the Encyclopaedia Briiannicay in 
succession to his cider brother, Jamfs Thomson (1768-1855), who 
filled that position in 1795-1796, and who in 1805 was ordained 
to the parish of Eccles, Berwickshire, and the chemical and 
mincralogical articles which he contributed to the supplement 
to the third edition formed the basis of his System of Chemistry, 
the first edition of which was published in 1802 and the seventh 
in 1831 At first this work was merely a compilation, but in 
the later editions many of his original results were incorporated , 
the third edition (1807) is noteworthy as containing the first 
detailed account of the atomic theory, communicated to him 
by John Dalton himself In 1811 he left Edinburgh, and after 
a visit to Sweden went to London, where in 1813 he began to 
edit the Annals of Philosophy, a monthly scientific journal 
which m 1827 was merged in the Philosophical Magazine In 
1817 he became lecturer in chemistry at Glasgow University, 
and in the following year was appointed to the regius professor- 
ship This chair he retained until his death, which happened 
on the 2nd of July 1852 at Kilmun, Argyleshire, but from 1841 
he was assisted by his nephew and son-m-law Robert Dundas 
Thomson (1810-1864), who subsequently became medical 
officer of health for St Marylebone, London, and after 1846 he 
ceased active work altogether He was a most energetic pro- 
fessor, and, according to his colleague, but no relation, Lord 
Kelvin (Sir William Thomson), founded the first chemical 
laboratory for students at a time when practical work was 
scarcely recognized as a necessary part of chemical education 
He did much to spread a knowledge of Dalton s atomic theory, 
and carried out many experiments in its support, but his strong 
predilections in favour of Prout’s hypothesis tended to vitiate 
ills results, many of which were sharply criticized by J J Ber- 
zelius and other chemists In addition to various textbooks he 
published History of (1830-1831) which has provided 

matenal for many chemical biographers, but which, although it 
reads very plausibly, cannot be regarded as an authority of 
unimpeachable accuracy His eldest son, Thomas Thomson 
(1817-1878), graduated as M D at Glasgow m 1839, accompanied 
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Sir J D Hooker on his travels in Sikkim in 18^0 and collaborated 
with him in publishing his I^lora tndtca in 1855, and in 1854 
was appointed superintendent of the botanic gardens at Cal- 
cutta, also acting as professor of botany at the Calcutta medical 
college 

THOMSON, WILLIAM (1819-1890), English divine, archbishop 
of York, was born on the nth of February 1819 at Whitehaven, 
Cumherlmd He was educated at Shrewsbury and at Queen’s 
Colltgt, Oxford, of which he became a scholar He took his 
B A degree m 1840, and was soon afterwards made fellow of his 
college He was ordained in 1842, and worked as a curate at 
Cuddtsdon In 1847 he was made tutor of his college, and in 
1853 he delivered the Hampton lectures, his subject being 
“ Ihe Atoning Work of Christ viewed in Relation to some 
Ancient Theories ” these thoughtful and learned lectures 
established his reputation and did much to clear the ground for 
subsequent discussions on the subject Thomson’s activitv 
was not confined to theology He was made fellow of the Royal 
and the Royal Geographical Societies He also wrote a very 
popular Outline of the J mvs of Thought He sided with the party 
at Oxford which favoured university reform, but this did not 
prevent him from being appointed provost of his college m 1855 
In 1 8^8 he was made preacher at Lincolns Inn and there 
preached some striking sermons, a volume of which he published 
in 1861 In the same year he edited Aids to haith, a volumt 
written in opposition to Es 6 ay:> and Reviews y the progressive 
sentiments of which had stirred up a great storm in the Church 
of England In December i86t he was n warded with the see 
of Gloucester and Bristol, and within a twelvemonth he was 
elevated to the archicpiscopal see of York In this position his 
moderate orthodoxy led him to join Archbishop lait m support- 
ing the Public Worship Regulation Act, and, as president of 
tht. northern convocation, he came frequently into sharp 
collision with the lower house of that body But if he thus 
incurred the hostility of the High Church party among the 
clergy, he was admired by the laity for his strong sense, his dear 
and forcible reasoning, and his wide knowledge, and he remained 
to the last a power m the north of England In his later years 
he published an address read before the members of the Edin- 
burgh Philosophical Institution (1868), one on Design tn Nature, 
for the Christian Evidence Society, which reached a fifth edition, 
various charges and pastoral addresses, and he was one of the 
projectors of The Speaker's Commentary, for whu h he wrote the 
“ Introduction to the Synoptic Gospels " He died on the 25th 
of December 1890 

8cl the Quarterly Review (April 1892) 

THOR, one of the chief deities of the heathen Scandinavians 
He IS represented as a middle-aged man of (normous strength, 
qui(k to anger, but benevolent towards mankind To the 
harmful race of giants (demons), on the other hand, he was an 
implacable foe, and many stones are told in the poetic and prose 
Eddas of the destruction which he brought upon them at various 
times with his hammer On the whole his figure is somewhat 
secondary m the mythology to that of Odm, who is represented 
as his father But tht re is no doubt that m Iceland he was 
worshipped more than any other god, and the sime seems to 
have btin the t ase m Norway — indeed, perhaps, in all northern 
countries— except among the royal families Even in the great 
temple at Ilpsala his figure is said to have occupitd the chief 
place There is evidence that a corresponding deity named 
ihunor or Ihonar was worshipped in England and on the 
Continent, but little information is obtainable regarding him, 
except that he was identified with the Roman Jupiter His 
name is identical with the Teutonic word for thunder, and even 
in Sweden the association of Thor with the thundtr seems not 
to have been forgotten Outside the Teutonic area he has close 
affinities not only with Jupiter or Zeus, but still more with the 
Lithuanian god Perkunas, whose name (which likewise means 

thunder ”) appears to be connected with that of Thor’s 
mother (Fiorgyn) The Varangian god Perun was probably 
Thor himself under a Slavomc name (Russian perun. thunder- 
bolt 


See H Petersen, Om Nordboeme<; Gudedyrkelse og Gudetro i 
Hedenold (Copenhagen, 1870) For other references see lEuroNie 
l*EOPLEs Religion [ad fin) (H M C ) 

THORAX (Gr 6 wpa(, breastplate, also the part of the bodv 
covered by it), the anatomual term for the chest, that part of 
the body which contains the heart and lungs (see Anatom \ 
Superficial and Artistic, and Skeleton Axial) For the 
surgery of the thorax reference may be made to the headings 
Heart, Lung and Respiratory System 

THORBECKE, JAN RUDOLF (1798-1872), Dutch statesman, 
was born at Zwolle, m the province of Overijssel, on the 14th of 
January 1798 Thorbecke was of German extraction, his grand- 
father, Heinrich Ihorbccke, having settled m Oveiijssel towards 
the end of the 17th century I ittle is known of his youth, 
beyond the fact that he was sent in the year of Waterloo to 
Amsterdam for his education Tor two years he stayed with a 
Lutheran clergyman of the name of Sartonus, whilst attending 
the lectures of the Athenaeum Illuslre In 1817 he (ommenced 
his studies at Leidtn University, proving a brilliant scholar, and 
twice obtaining a gold medal for his prize essays in 1820 he 
obtained the degrees of Lit D and LI I) In the following 
years Thorbecke undertook a journey of research and study 
m Germany, staying at most of her famous universities, and 
making the acquaintance of his best-known contemporaries m 
the fatherland At Giessen he lei tured as an extraordinary 
professor, and at Gottingen, in 1824, published his treatise, 
Ueber das B esen der Geuhtchte After his return to Amsterdam 
m 1824 Thorbecke wrote his first political work of any impor- 
tance, Bedenktngen aangaande het Rechi en den A/aa/ (‘^ Objec- 
tions anent I^w and the State ”), whu h by its ( lose reasoning 
and Its legal acumen at onee drew attention to the young 
barrister, and procured him in 1825 a chair as professor m Ghent 
University Here he wrote two pamphlets of an educitional 
character before 18 p The Belgian revolt of that year foned 
Thorbecke to resign his position at Ghent, and he subsequcntlv 
went to Leiden lie did not approve of the Belgian movement, 
ne)r of the part that Europe played m it, and published his vu ws 
in three pamphlets, which appeared m the years iS-^o and r8y 
In 1831 he was appointed professor of jurisprudence and political 
seience at Leiden University In that capacity, and, before 
his appointment at Leiden, as a lecturer on political science, 
history and economics at Amsterdam, he gained great reputa- 
tion as a political reformer, particularly after the publication 
of his standard work, Aanteekeningen op de Grondwet (‘^Annota- 
tions on the Constitution,” 1839, 2nd ed , Amsterdam, 1841- 
1843), which became the textbook and the groundwork for 
the new reform party m Holland, as whose leader Ihorbeikr 
was definitely recognized Thorbecke’s political career until 
his death, which occurred at the Hague on the 4th of June 1872, 
is sketched under Holiand History Ihorbecke’s speeches 
m the Dutch legislature were published at Deventer in six 
volumes (1867-1870), to which should be added a collection of 
his unpublished speeches, printed at Groningen in igoo 'Ihc 
first tciition of his Histonsche Schetsen (‘^Historical Essays ”) 
was issued m 1860, the second in 1872 At Amsterdam there 
appeared m 1873 a highly interesting Correspondence with his 
academy fnend and lifelong political adversary Groen ^an 
Pnnsterer (qv), which, although dating back to the early 
’thirties, throws much light on their subsequent relations and 
the political events that followed 1848 Of Dutch statesmen 
during the Napoleonic period, Thorbecke admired Falck and 
Van Hogendorp most, whose principles he strove to emulate 
Of Van Hogendorp’s Essays and Speeches, indeed, he published 
a standard edition, which is still highly valued Ihorbecke’s 
speeches form a remarkable continuation of Van Hogendorp’s 
oratioas, not only in their style, but also in their train of 
thought Thorbecke’s funeral furnished the occasion for an 
imposing national demonstration, which showed how deeph 
he was revered by all classes of his countn^men In 1876 
a statue of Thorbecke was unveiled m one of the squaras of 
Amsterdam 

Thorbecke’s gifts and public services as a statesman have 
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been as fully recognized as his political genius has been As an 
orator and writer his style was clear and forcible His very 
dogmatism brought him many enemies, but at times, especially 
when he went in advance of his time, he was a much mis- 
understood man These misunderstandings, frequently wilful, 
extended often beyond the domain of pure politics Thus, 
by his enemies, 1 horbecke was often held up to scorn as a pure 
materialist and no friend of the fine arts, because at a sitting 
of the states-general in 1862 he had said that it is not the duty of 
the state, nor in the true interest of art itself, for the government 
to “ protect ” art, since all state-aided art must be artificial, like 
any forced plant 1 his was popularly condensed into the aphor- 
ism, yet current in Holland, that “ Art is not the business of the 
government,” and Thorbeckc was condemned as the author of 
it Again, his adversaries used to call him a dangerous dema- 
gogue As a matter of fact, there was no more ardent royalist 
than 1 horbecke He believed in constitutional monarchy, as 
offering the best guarantees both for sovereign and people, and 
he was bitterly opposed to all forms of state socialism Long 
before his death he realized that he had outlived his own prin- 
ciples, and many of his former admirers had commenced to dub 
him a “ rank conservative,” whose political aims and reforms 
were no longer adequate But Ihorbecke’s life-work will 
endure, and the Dutch constitution of 1887 practically embodied 
his principles, as laid down in the constitution of 1848 Ihe 
former is the outcome of the latter, and could not have been 
made without it 

Th< best biographical sketch of 1 horbecke w( owe to the late 
Professor Buys, his principal scholar and devoted friend, whose 
biography appeared in 1870 at licl Another biography which 
deserves mention was issued in the same year at the Hague, from 
the pen of J)r J A Levy an Amsb rd im lawyer (H Ti ) 

THOREAU, HENRY DAVID (1817-1862), American recluse, 
naturalist and writer, was born at Concord, Massachusetts, on 
the 12th of July 1817 To Ihoreau this Concord country 
contained all of beauty and even grandeur that was necessary 
to the worshipper of nature he once journeyed to Canada, he 
went west on one occasion, he sailed and explored a few rivers, 
for the rest, he haunted Concord and its neighbourhood as 
faithfully as the stork dots its ancestral nest John Ihoreau, 
his father, who married the d lughtcr of a New England clergy- 
man, was the son of a John Thoreau of the isle of Jersey, who, 
in Boston, married a Scottish ladv of the name of Burns This 
last-named John was the son of Philippe Ihoreau and his wife 
Mane le Gallais, persons of pure trench blood, settled at St 
Helicr, in Jersey trom lys New England Puritan mother, from 
his Scottish grandmother, from his J crscy-Amencan grandfather, 
and from his remoter trench ancestry Thoreau inherited dis- 
tinctive traits the Saxon element perhaps predominated, but 
the “ hauntmgs of Celtism ” were prevalent and potent The 
stock of the Fhoreaus was a robust one, and in Concord the 
family, though nc\cr wealthy nor officially influential, was ever 
held in peculiar respect As a boy, Henry drove his mother’s 
cow to the pastures, and thus early became enamoured of certain 
aspects of nature and of certain delights of solitude At school 
and at Harvard University he in nowise distinguished himself, 
though he was an intelligently receptive student, he became, 
however, proficient enough in Greek, I^tin, and the more 
general acquirements to enable him to act for a time as a master 
But long before this he had become apprenticed to the learning 
of nature in preference to that of man when only twelve years 
of age he had made collections for Agassiz, who had then just 
arrived m America, and already the meadows and the hedges 
and the stream-sides bad become cabinets of rare knowledge 
to him On the desertion of schoolmastering as a profession, 
Thoreau became a lecturer and author, though it was the labour 
of his hands which mainly supported him through many years 
of his life professionally he was a surveyor In the effort to 
reduce the practice of economy to a fine art he arrived at the 
conviction that the less labour a man did, over and above the 
positive demands of necessity, the better for him and for the 
community at large, he would have had the order of the week 


reversed — six days of rest for one of labour It was in 1845 be 
made the now famous experiment of Walden Desirous ( f 
proving to himself and others that man could be as independent 
of his kind as the nest-buildmg bird, Thoreau retired to a hut 
of his own construction on the pine-slope over against the shores 
of Walden Pond — a hut which he built, furnished and kept 
in order entirely by the labour of his own hands During 
the two years of his residence in Walden woods he lived by the 
exercise of a little surveying, a little job-work, and the tillage 
of a few acres of ground which produced him his beans and 
potatoes His absolute independence was as little gamed as if 
he had camped out in Hyde Park, relatively he lived the life of 
a recluse He read considerably, wrote abundantly, thought 
actively if not widely, and came to know beasts, birds and hshes 
with an intimacy more extraordinary than was the case with St 
Francis of Assisi Birds came at his call, and forgot their heredi- 
tary fear of man, beasts lipped and caressed him, the very 
fish in lake and stream would glide, unfearful, between his hands 
This exquisite familiarity with bird and beast would make us 
love the memory of Thoreau if his egotism were tnpl) as arro- 
gant, if his often meaningless paradoxes were even more absurd, 
if his syn pathies were even less humanitarian than wc know 
them to hav e been His Walden, the record of this fascinating 
two years’ experience, must always remain a production of 
great interest and considerable psychological value Some 
years before Thoreau took to Walden woods he made the chief 
friendship of his life, that with Emerson He beiame one of 
the famous circle of the trans( endentalists, alwci\s keenly 
preserving his own individuality amongst such more or less 
potent natures as Fmerson, Hawthorne and Margaret Fuller 
From Emerson he gained more than from any man, aliv e or dead, 
and, though the older philosopher both enjoyed and learned 
from the association with the younger, it cannot bt said that the 
gam was equal I here was nothing electrical m Thoreau s 
intercourse with his fcllow-men, he gave off no spiritual sparks 
He absorbed intensely, but when called upon to illuminate in 
turn was found wanting It is w ith a sense of relief that we read 
of his having really been stirred into active enthusiasm anent 
the wrongs done the ill-fated John Jirown With children he was 
affectionate and gentle, with old people and strangers considerate 
In a word, he loved his kind as animals, but did not seem to 
find them as inteiesting as those furrccl and feathered In 
1847 Ihoreau left Walden lake abruptly, and for a lime occu- 
pied himself with lead-pencil making, the parental trade He 
never married, thus further fulfilling his policy of what one of 
his essayist-biographers has termed ‘ indulgence in fine renounce- 
ments ’ At the comparatively early age of forty-five he died, 
on the 6th of May 1862 His grave is in the Sleepy Hollow 
cemetery at Concord, beside those of Hawthorne and Emerson 

Thoreau’s fame will rest on ll alden , or, Life in the H oods 
(Boston, 18S4) and the Excursions (Boston, 1863), though he wrote 
nothing which is not deserving of notice Up till his thirtieth 
year he dabbled in v erse, but he had little ear for metrical music, 
and he lacked the spiritual impulsiveness of the true poet His 
weakness as a philosopher is his tendency to base the law's of the 
universe on the experience -born, thought-produced convictions 
of one man — himself His weakness as a writer is the too 
frequent striving after antithesis and paradox If he had had 
all his ow n originality without the itch of appearing original, 
he would have made his fascination irresistible As it is, 
Thoreau holds a umque place He was a naturalist, but abso- 
lutely devoid of the pedantry of science, a keen observer, but 
no retailer of disjointed facts He thus holds swav over two 
domains he had the adherence of the lovers of fact and of the 
children of fancy He must always be read, whether lovingly 
or interestedly, for he has all the variable charm, the strange 
saturninity, the contradictions, austerities and delightful 
surprises, of Nature herself 

After Thorcau’s death were also published The Maive II ood^ 
(Boston, 1863) Cape Cod (Boston i86s) A Yankee in Canada 
(Boston, 1866) In the Atlantic Monthly, m 1862, appeared Walking, * 

Autumn Tints” and “Wild Apples”, m 1863, "Night and 
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Moonlight " The standard tditions of his works are The Writings 
of Htnn David Thoriau, Kivtibide edition (n voh , Boston, 1894- 
i89->) and Manuscnj)! edition (12 vols , ibid , 1907) 

See also W F Cluinning, Thoreau The Poet Naturahbt (Boston, 
187^) R W 1 merson, an introductory note to Lxcurstons (Boston, 
18O3) P B s inborn, Henry David Thoreau (Boston, 1882), in tlie 
“ American Men of Letters Senes ", H S Salt, Life of Henry David 
Thoreau (J oiulon, 1890) Some Unpublished letters of H D and 
Sophia E Thoreau (Jamaiei, Ni w York, 1890) , J Russtll Lowell, My 
Study Windows, K I Stevenson, hamthar Studies tn Men and 
Books and F H Allen, Bibliography of H D 1 horeau (Boston, 
190S) (W Sh ) 

THORFINN KARLSEFNI, or Karlsefne (// 1002-1007), 

Scindmavian explorer, leader of the chief medieval expedition 
for American ( olomzation Thorfinn belonged to a leading ht- 
landK family and had great success in trading voyages In 
1002 he came to Greenland, married Gudrid, widow of Red 
Eric’s son Thorstein, and put himself at the head of a great 
expedition now undertaken from Enesfiord for the further 
exploration and settlement of the western Vmland (south 
Nova Scotia lately discovered by Leif Ericsson (qv) Three 
vessels took part in the venture, with 160 men and some women, 
including Gudrid, and Freydis, a natural daughter of Red Erie 
They first sailed north-west to the Vesterbygd or “Western 
Settlement ” of Greenland, them e to Bear Island, and thence 
away to the south till they reached a country they named 
Helluland (some part of Labrador from its great flat slabs 
of stone (hellur) Two days’ sail farther semthward brought 
them to a thickly-woodcd land they called MarKland {t e Wood- 
land, our Newfoundland Two days after this they sighted 
land to the right hand, and came to a cape, where they found the 
keel of a ship — perhaps a n he of some earlier, possibly Scandi- 
navian explorer — and which they called therefore Kialatnes 
(Keclness, Cape Breton, or some adjacent point ?), the long 
bleak sandy shores of this coast they called the U ortdersirands 
(on the east coast of Cape Breton Island ?) After passing 
the Wonder strands and reathmg a coast indented with bays, 
Thorfinn put two fleet Gad runners ashore, with orders to 
explore southwards (see I fif Ericsson) they returned with 
grapes and wild wheat, proofs that the Northmen were not 
far from Vmland The fleet now stood m to a bay called by 
the explorers Streamfiord or Firth of Currents, and wintered there 
(1003-1004), suffering some privations, and apparently getting 
po more news of the fruitful country desired fhorfinn’s son 
Snorri was born this first autumn in the new world Next pring 
nine of the party, headed by the chief malcontent Thorhall, Red 
Eric’s huntsman, sailed off northward, intending to come to 
Vmland by rounding Keelncss and thence working round west 
(and south) Adverse weather drove them to Ireland, where 
they^ were enslaved Meanwhile Thorfinn, with the rest of the 
venturers, sailed south “for a long time,” till they reached 
a spot they called HoPj at the mouth of a river which flows from 
a lake into the sea (several estuaries near the southern extremity 
of Nova Scotia would do equally well here) Here they found 
the “ self-sowm ” wheatfields and vines of Leif’s Vmland, and 
here accordingly they settled and built their huts above the lake 
(1004- 1 005) After a fortnight natives, swarthy and ill-looking, 
with ugly hair, great eyes and broad cheeks (Beothuk or Micmac 
Indians ^) appeared with many skin canoes, in the spring follow- 
ing these Skraeltngs came back and bartered with their visitors 
Terrified by a bull belonging to the latter they fled, and after 
three weeks returned to fight They were beaten ofT, but the 
Northmen narrowly escaped destruction, and two of their number 
(one a leading settler) were slam The colony at Hop was there- 
fore abandoned and the whole force returned to Streamfiord 
Thence Thorfinn revisited Hop, staying two months, and also 
made a voyage northward in search of Thorhall rounding 
Keelness and sailing westward (along the north coast of Cape 
Breton Island ?), and apparently southward also, till thev came to 
the mouth of a river flowing from east to west Here Thorvald 
Ericsson was killed b\ a (Skraeling ?) arrow, and the expedition 
came back to Streamfiord, where they passed the next winter 
(1005-1006) Internal dissensions now broke out, mainly about 
the women of the colony, and m the next summer (1006) the 


entire project of Vmland settlement was abandoned and the 
fleet sailed to Markland Two bkraeling children were captured 
here and the expedition divided, Thorfinn making Greenland 
and Enesfiord in safety with his own vessel, while the other was 
lost m the Irish Sea, only half the crew escaping to Ireland m 
the ship’s boat 

It may be noticed that the hlatey Book narrative gives a 
somewhat different but much slighter account of fhorfinn’s 
expedition, making both Thorvald Ericsson and Freydis under- 
tike separate Vmland ventures— one before, the other after, 
Karlsefni s enterprise- - Thorvald being killed on his (as in 
Red Eric Saga, but with divergent details), and Freydis on 
her committing atrocities upon her comrades, the Icelanders 
Hclgi and Finnbogi, which are unnoticed in Red Erie Ihe 
latter, however, m its mention of the domestic broils which 
arose over the women of the colony in its third winter, points 
to something which mav have been the germ of the highly 
elaborated Freydis story in Flafey 

On / latey Book, Red I ric Saga and the whole bibliogriphy for 
the Vmland voyages, including that ol 1 hortinn, st t Leif Ericsson 
and ViNLAND The six Vmland voyages of Elatey, wc may lepcat. 
Red Eric reduces to three, wholly omitting llu alltgcd voyage of 
Biirni Herndfsson, and grouping those of Ihorvald Ericsson and 
Freydis with Thorhnn KarlscfnTs in one grext colonizing venture 

((. KB) 

THORIANITE, a rare mineral, discovered by W D Holland, 
and found in the gem-gravels of ( eylon, where it occurs as small, 
heavy, black, cubie crystals, usually much water-worn It 
was so nemed by VV R Dunstiri, on account of its high percent- 
age of thorium (about 70 % ThO,), it also contains the oxides 
of uranium, lanthanum, cerium and didymium Helium is 
present, and the mineral is slightly less radio-aetive than piteh- 
bkride It has been examined for new elements Miss Evans 
(Journ Chem Soc , 1908, 93, p 666) obtained what is possibly 
a new element, whilst M Ogawa {Journ Coll Set Fokyo, iqo 8, 
vol 25) found indications of three new species one which he 
called nippomum, with an equivalent weight of about 50 and 
atomic weight too, the second with an equivalent of about 
167, whilst the third yielded a radio-active oxide 

THORITE, a rare mineral consisting of thorium silicate, 
crystallizing m the tetragonal system and isomorphous with 
/ir^n The theoretical formula, ThSiO,, requires 81 5 % of 
thoria, but analyses show only 50-70 %, there being also some 
uranium, cerium, &c The mineral is almost always altered by 
hydration and is then optically isotropic and amorphous 
Owing to differences m composition and to alteration, the 
specific gravity varies from 44 to 5 4 The colour is usually 
light browm, but in the variety known as “orangite” it is 
orange-yellow The mineral occurs as isolated crystals and 
small masses in the augite-svenite near Brevik in South Norway, 
also at Arendal, and in the gem-gravels of Ceylon If found in 
larger amount it would be an important source of thoria for 
incandescent gas mantles (L J S ) 

THORIUM (symbol fh, atomic weight 23242 [O— 16]), a 
metallic chemical clement It belongs to the group of metals 
whose oxides are generally denominated “ rare earths,’’ and 
its history is bound up in the history of the group, which is 
especially interestmg from the fact that it supplies the material 
for the manufacture of the mantles used in incandescent gas- 
lighting, and also that the radio-active substances are almost 
invariably associated with these oxides The name thorta 
(after the Scandinavian god Thor) was first given in 1815 by 
Berzelius to a supposed new earth which he had extracted from 
several rare Swedish minerals This “ new earth ” turned out 
to be nothing more nor less than a basic yttrium phosphate 
In 1828 he gave the name thoria to an earth which he extracted 
from a mineral found at Leron This mineral is the modern 
thorite Thorium has proved to be very widely, although 
extremely sparingly, distributed pyrochlor, orangite, monazite, 
euxenitc, gadolomte, orthite, and in fact most of the rare 
minerals of this type contain it (see B Szilard, I e Radium, 1909, 

P 233) The extraction of thorium salts from these minerals 
IS a matter of much tedium Metallic thorium is obtained by 
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heating potassium thorium chloride or the tetrachloride with 
sodium (sec W von Bolton, R J Meyer and H Karstens, 
Journ Chem Soc , 1Q09, vol 96) It forms microscopic hex- 
agonal plaits having a silver-white streak It is very heavy, 
Its density being about ii, it inflames when heated in air and 
lb not attacked by alkalis, it readily dissolves in nitric acid 
and aqua regia, but with difficulty in hydrochloric acid 

In its salts, thorium is tetravalent, and in the periodic 
classification it occurs in the same sub-group as titanium, 
cerium and zirconium 

Thorium dioxide or thona ThOg, is the most importnut compound 
being manufactured commercially in comparatively large quantities 
from monazitc sands, with a view to its utilization for gas mantles 
(see LiGHiiNC, Gas) It is an amorphous white powder hut it 
may also be obtained in crystals isomorphous with e issib ntc by 
hi aliiig the amorphous form with borax to a very high tempi raturt 
An oxide lh,0,5 is formed by heating the oxalate 

Thorium fluoride, ThF^, is obtaiiud as a heavy white insoluble 
powder by dissolving the hydrate in hydrofluoric aeid and evaporat 
mg By piecipitalmg a thorium salt with a fluoride, a gelatinous 
hydrite, lhh4 4 H/), is obtuned Aeid potassium fluoride prt 
iipitates K^l hFg AhF^ H,0 from a solution of thorium chloride 
Potassium thorofluonde, KgThFg 4H2O, is a heavy black powder 
formed by boiling the hydroxide with potissium fluoride and 
hydrofluoric aciil 1 honum ihloride, riiCh, is obtained as wlute 
shining crystals by heating a mixture of i arbon and thona in i 
current of chlorine Baskerville {Journ Amer Chem Soc, 1904, 
2(i, p 922) divided the product into three fractions according to 
their volatility He coneliidcel that the first contained the chloride 
of biYzeliurn, hiving an atomic weight of 212, the second contained 
thorium chloiidf and the thiril tiie chloride of carohnium, having 
an atomic weight of 255 0 L, Chau /end {Compt rend , 1908 
147, p 104b) obtains it by heating tliona in a current of carbonyl 
chloride 1 honum chloride readily deliquesces on exposure and 
forms double silts with alkaline chlondts 

Thorium sulphate Th(SOj)g, is obtained by dissolving the oxide 
in sulphuric acid It forms sv vi ral crystalhne hydrates Evapora- 
tion of a solution at ordinary tompfratures gives eolourleSvS mono 
elmu prisms of lh(b(J.)^ which is isomorphous with uiamum 

sulphate, U(S04)j^>H/) Alxivc 43” Th(S04)g IH.O is deposited 
B Koozeboom {/eit phv^ ( hem , 1890, 5, p 198) has described 
several other hydrates 1 honum sulphate forms double salts with 
the ilk lime sulphates Thorium nitrate^ rh(N()3)4 12HjjO, forms 
white ilelicpusei nt tables very soluble in water It forms doubh 
salts such as MgThfNOJy 8H/), wlueh are isomorphous with the 
coircsponding eiriuin compounds Thonum sulphide, Ihbg, is 
obtained by Inirnmg the metal in sulphur It cannot be produced 
by precipitation 

The atomic weight has been variously given Berzelius found 
235 5, Dilafont uni , 229 7 Cleve, 232 0 by analyst s of the sulj)hate, 
and 232 2 by analyses of the oxalate Kruss and Nilson lUrivicl 
the V ilue 230 7 (H — i) from analyses of the carefully purified 
sulphate 

hor the so-Cillcd disintegration of the thonum atom ” and the 
relation of this clement to the general subject of radio active 
emanations, sec Kadio- activity 

A number of salts of thorium have been prepared for therapeutic 
use including the hydroxide nitrate salicylate ole^lo and lietate 
The oleate has been used in chronic eczema and psoriasis and locally 
m e nicer Inhalations of thonum emanations proeluceel from 
thonum nitrate through a w ish bottlo inh ilor iro said to have a 
bactencid il ae tion in diseases of the lungs F boddy has used 
them in phthisis, and Louisa Chesney speaks favourably of the 
emanations m chronic and acute laryngitis and m “tubprculous 
lai vnge il ulcc rations 

THORN (Polish Torun), a fortress town of Germany, m the 
Prussian province of West Prussia, situated on the right bank 
of tht Vistula, near the point where the ri\er enters Prussian 
territory, 85 m by rail N E of Posen, 92 m S of Danzig and 
12 m from the Russian frontier at Alexandrovo Pop (1895), 
30,314, (1906), 43,435 Its position as a bridge head commanding 
the passage of the Vistula makes it a point of strategic impor- 
tance, it was strongly fortified in 1818, and m 1878 was converted 
into a fortress of the first class The defensive works consist 
of a tirek of outlying forts, about 2^ m from the centre of the 
town — eight on the right and five on the left bank of the river 
The “ old town,” founded in 1231, and the “ new town,” founded 
thirty-three years later, were united in 1454, and both retain 
a number of quaint buildings dating from the 15th and i6th 
centuries, when Thom was a flourishing member of the Hanseatic 
League The town hall of the 14th and i6th centuries, the 
churches of St John, of the Virgin, and of St James (all of the 


I3th-i4th centuries), the ruined castle of the Teutonic order (a 
tower, the so-called “ Dansker ”), and a leaning tower, the sole 
remnant of the old environing walls, are among the most mter- 
esting of the ancient edifices Among modem buildings may 
be mentioned the Artushof, containing concert and assembly 
halls, the new garrison church (1897), the monument erected 
m 1853 to Copernicus, who was a native of Thorn The ancient 
wooden bridge, now burned down, at one lime the only permanent 
bridge across the lower V istula, has been succeeded by a massn e 
iron railway viaduct, 3300 ft long Thorn carries on an active 
trade m gram, timber, wine, groceries and minerals, and has 
ironworks, saw-mills, and various other manufactures It is 
famous for its Pjefferkuchetiy a kind of gingerbread Part of 
the trade is carried on by passenger and cargo vessels on the 
Vistula, which ply as far as Warsaw 

Thorn, founded in 1231 by the Teutonic order as an outpost 
against the Pules, was colonized mainly from Westphalia The 
first peace of Thorn, between the order and the Poles, was 
concluded m 1411 In 1454 the townspeople revolted from the 
knights of the order, destroyed their castle, and attached them- 
selves to the king of Poland This resulted m a war, which 
was terminated in 1466 by the second peace of Thorn In the 
115th and 1 6th centuries I horn was a Hanse town of importance, 
and received the titles of “ Queen of the Vistula ” and “ the 
beautiful ” It embraced the Reformation m i5S7, and in 
1645 it was the scene of a colloquium charitativum, or discussion 
betwixt the doctors of the rival ( reeds, which, however, resulted 
in no agreement In 1724 a not between the Protestant and 
Roman Catholic inhabitants was seized upon by the Polish 
king as a pretext for beheading the burgomaster and nine other 
leading Protestant citizens, an act of oppression which is known 
as the “ blood-bath of Thorn ” The second partition of Poland 
(1793) conferred Ihorn upon Priissn, by the treaty of Tilsit 
It was assigned to the duchy of Warsaw, but since the congress 
of Vienna (i8i«5) it has again been Prussian 

bet \\<rnicke, OeKchichte 1 horns (Thorn, 1839-1842) Hoburg, 
Die Belagerungen der Stadt und he stung Thorn (Ihorn, 1850) and 
Steinbrccht, The Baukunst des deutschen Ritterordens tn Preussen 
(1st part, Bcrhn, 1884), Utbnok, Ihorn (Dan/ig, 190^) 

THORN (() Eng porn.cf Du doom, Ger Dorn, &c ), in botany, 
a hard p<nnted structure, also termed a “ spine,” generally 
representing a small branch, as in hawthorn, where a normal 
branch arising in the axil of a leaf is replaced by a sharply pointed 
thorn, accessory buds on each side of the thorn and developed 
in the same leaf-axil will grow in the next season into ordinary 
branches The siiriilarlv developed thorns of the honey-locust 
(Gleditschia) arc branched In other cas^s, as the sloe or the 
wild pear, branches become spiny at the apex tapering into a 
stiff leafle'^s point On a cultivated tree these branches dis- 
appear owing to their more vigorous growth Leaves may be 
modified into spines, as in barberry, the leaves of which show 
every gradation between a leaf with a spin> -toothed edge and 
those which have been reduced to simple or multiple spines 
In some spec les of Astragalus the petiole of the pmnately com- 
pound leaf persists after the fall of the leaflets as a sharp spine 
In the false acacia (Robuita) the stipules are represented by 
spines 

The reduction of the leaf-surface, of which the spinous habit 
IS often an expression, is associated with growth m dry or exposed 
windy places Thus, in the gorse, a characteristic plant of 
exposed localities such as open commons, the smaller branches, 
instead of being leaf-bearing shoots, arfe reduced to slender green 
spines, while the leaved on the main shoots are also more or less 
spinous in character As the giving off of water from its surface 
IS one of the chief functions of a leaf, this process is thus reduced 
to a minimum in situations where water is scarce or would be 
liable to be given off too rapidly An extreme case is afforded by 
the cacti and cactus-like euphorbias, which are a characteristic 
type of desert vegetation where water is extremely scarce 
The whole plant is reduced to a simple or branching succulent, 
leafless, columnar or flattened stem, the branches of which 
are represented by small clusters of thorns Incidentally the 
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thorns protect the plant which bears them from the attacks of 
animals seeking food 

Prickles are structures of less importance from the morpho- 
logical point of view, being mere superfidal outgrowths which 
may occur anywhere on stem or leaf, or even fruit 

THORNABY-ON-TEES, a municipal borough in the North 
Riding of Yorkshire, England, 3 m S W of Middlesbrough, on 
the North-Eastern railway Pop (1901), 16,054 It lies 
opposite Stockton-on-Tees, with which it is connected by a 
bridge, on the rmr Tees There are blast furnaces, iron 
foundries, engineering works, iron ship-buildmg yards, extensive 
saw-mills, flour-mills and a manufactory of “ blue and white 
pottery The town was formerly known as South Stockton, 
and IS still included in the parliamentary borough of Stockton 
(it is within the Cleveland division of the county), but was 
incorporated as a scparitc municipal borough in 1892 It is 
under a mayor, 6 aldermen and 18 coundllors Area, 1927 
acres 

THORNE, a market town in the Doncaster parliamentary 
division of the West Riding of Yorkshire, 10 m N ¥ of Doncaster 
by the North-Eastern railway, served also by a branch of the 
Great Central railway Pop (1901), 3818 It lies near the 
river Don, in a low, flat district, which was formerly a marshy 
waste, resembling the fens of the eastern counties Hatfield 
Chase, a portion of this tract south of Ihornc, was parth drained 
by the Dutch engineer Vermuyden in the 17th century, and there 
were in the district numerous Dutch settlers The Chase is 
generally considered to have been the scene of the battle of 
Heathfield in 633, when King Edwin of Northumbria fell before 
the heathen King Penda of Men la The Levels, as this district 
IS generally named, are of remarkable fertility, and Thorne, 
having water eommunication with Goole and the Humber, is 
consequently an agricultural centre of importance, while some 
barge-building and a trade in peat fibre arc also carried on 
The church of St Nicholas is a fine building of various periods 
from the 12th century 

THORNHILL, SIR JAMES (1676-1734), English historical 
painter, was bom at Mcleombe Regis, Dorset, in 1676, of an 
ancient but impoverished countv family His father died 
while he was young, but he was befriended by his maternal 
uncle, the celebrated Dr Sydenham, and apprenticed to Thomas 
Highmore, serjeant-painter to King William III , a eonnexion 
of the Thornhill family Little is known regarding his early 
career About 1715 he visited Holland, Flanders and Prance, 
and, having obtain^ the patronage of Queen Anne, he was in 
1 7 19-1720 appointed her serjeant-painter in succession to High- 
more, and was ordered to decorate the interior of the dome of 
St Paul’s with a scries of eight designs, in chiaroscuro heightened 
With gold, illustrative of the life of that apostle — a commission 
for which Louis Laguerre had previously been selec ted by the 
commissioners for the repair of the cathedral He also designed 
and decorated the saloon and hall of Moor Park, Herts , and 
painted the great hall at Blenh< im, the princesses’ apartments at 
Ilampton Court, the hall and staircase of the South Sea Company, 
the chapel at Wimpole, the staircase at Easton-Neston, North- 
amptonshire, and the hall at Greenwich Hospital, usually 
considered his most important and successful work, upon which 
he was engaged from 1708 to 1727 Among his easel pictures 
are the altar-pieces of All Souls and Queer’s College chapels, 
Oxford, and that in Meleombe Regis church, and he executed 
such portrait subjects as that of Sir Isaac Newton, in Trinity 
College, Cambridge, and the picture of the House of Commons 
m 1730, m the possession of the carl of Hardwicke, in which he 
was assisted by Hogarth, who married Jane, his only daughter 
He also produced 'll few etchings in a slight and sketchy but 
effective manner^ and executed careful full-size copies of 
Raphael’s cartoons, which now belong to the Royal Academy 
About 1724 he drew up a proposal for the establishment of a 
royal academy of the arts, and his scheme had the support of 
the lord treasurer Halifax, but government declined to furnish 
the needful funds Thornhill then opened a drawing-school m 
his own house m James Street, Covent Garden, where instruction 


continued to be given till the time of his death He acquired 
a considerable fortune by his art, and was enabled to repurchase 
his family estate of Thornhill, Dorsetshire In 1715 he was 
knighted by George I, and in 1719 he represented Mcleombe 
Regis in parliament, a borough for which Sir Christopher Wren 
had previously been member Having been removed from his 
office by some court intrigue, and suffering from broken health 
and repeated attacks of gout, he retired to his country scat, 
where he died on the 4th of May 1734 His son James, also 
an artist, succeeded his father as serjeant-painter to George II 
and was appointed “ painter to the navy ” 

The high contt mporary estimate of Sir James Thornhill s works 
has not since been confirmed, in spite of Dr Young, ‘ late timts " 
do not 

" Understand 

How Raphaels pencil lives in Thornhill s hands ” 

He IS weak in drawing — indeed, when dealing with complicated 
figures he was assisted by Thomis Gibson, and, ignorant of the 
great monumental art of Italy, he formed himself upon the lower 
model of Le Brun 

THORNHILL, an urban district m the Morley parliamentary 
division of the West Riding of Yorkshire, England, 2 m S of 
13ewsbury^, on the Great Northern, I^ancashire & Yorkshire, and 
London & North-Western railways Pop (1901), 10,290 The 
church of St Michael has a modern nave, but the chancel with 
iislcs are of good Decorated work, and the tower is Perpendicular 
There are interesting monuments of the ancient family of 
Savile, the site of whose mansion, Thornhill Hall, may be traced 
near the church The cast window of the church contains fine 
fragments of stained glass of the 15th century Ihe large 
industrial population is employed m the woollen mills and 
manufactures of shoddy, carpets, &c , which arc numerous 
in this loi dity 

THORNHILL, a village of the parish of Morton, Nithsdale, 
Dumfriesshire, Scotland, 14 m N N W of Dumfries by the 
Glasgow & South-Western railway Pop (1901), 1132 It 
is beautifully situated in the midst of tree-clad hills and 
watered bv the bountiful Nith and such stre tins as the 
Carron, Cample and Crichope Morton parish church lies' in 
the village, and among other buildings arc the library and 
the natural history museum, in the grounds of which there 
IS a statue of Richard Cameron, the covenanter (1680) Ihe 
weekly sales of livestock are important, and an agricultural 
show IS held every September Three milts N N W stands 
Drumlanrig Castle, a seat of the duke of Buc-cleuch It is built 
of red sandstone in the form of a hollow square, and has 145 ft 
of outer walls, which are surmounted with turrets, and 
capped and spired at the angles The castle was begun in 1679 
and finished m 1689, and cost the first duke of Queensbt rry an 
immense sum He is believed to have spent but a single night 
under its roof The fourth duke of Queensberry, Old “ Q ,” 
incurred the wrath of Robert Burns and Wordsworth by his 
wanton destruction of the magnificent woods On the death of 

Old Q ” without issue m i8io, Henry, third duke of Buccleueh, 
succeeded^ to the dukedom of Queensberry, and the property 
has since been adequately cared for Trees, planted on the 
most extensive scale, have repaired the ravages of the former 
owner, the gardens have been laid out with exquisite taste, and 
the vast policy, intersected by the Nith, is one of the finest parks 
in Scotland The rums of Tibber’s Castle, dismantled in 1311 
by Robert Bruce, stand in the grounds, about i m from 
the ducal mansion Two miles and a half N N E of 
rhomhill IS found another ruined fortress, that of Morton 
Castle, interesting as the residence of Thomas Randolph, earl 
of Moray, regent during the early years of the minority of 
David II , and as belonging afterwards to a branch of the 
Douglases, who derived from it the title of earl About 3 m 
south-east of Thornhill stands the ruined castle of Closebum, 
once a stronghold of the Kirkpatricks It was Sir Roger of that 
ilk who helped mak sikker ” the death of John, “ Red ” 
Comyn, of BadencKh (1306) In Closebum parish (pop 1275) 
occur caims, tumuli and a stone circle, bciides Roman and 
prehistoric remains Two mmeral wells give the place the 
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promise of some degree of popular favour, likely to be enhanced 
hy the romantic beauty of its surroundings 

THORNTON, HENRY (1760-1815), English banker and 
economist, was born on the loth of March 1760 In 1784 he 
became a member of the banking firm of Downie, Free & 
Thornton, with which he was associated till his death on the 
1 6th of January 1815 In 1783 he was elected member of 
parliament for Southwark, a constituency which he represented 
for the rest of his life Although an indifferent speaker, he soon 
acquired a high reputation as an authority on financial matters 
This reputation he confirmed by An Inquiry into the Nature and 
Ejects of the Phper Currency of England (1802), defending the 
legislature in suspending cash payments He strongly supported 
the income tax on its original imposition in 1798, but was 
in favour of a graduated system, and indeed paid his own income 
tax “ on the scale of his ideal, not his legal debt ” He was 
one of the founders of the Sierra 1 eone Company (see Sifrra 
Leone), and its chairman until the colony was taken over by 
the English government 

THORNTON, WILLIAM THOMAS (1813-1880), English 
economist, was born at Burnham, Buckinghamshire, on the 
14th of lebruary 1813 In 1836 he obtained a clerkship in 
the London house of the East India Company In 1858 he 
became secretary for public works in the India office, a post 
which he held till his death He was created a C B in 1873 
His works include Over-population and its Remedy (1^46), in 
which he put forward a plan for colonizing Irish wastes by 
Irish peasants, A Plea for Peasant Proprietors (1848), in which 
his views were developed in greater detail. On Labour (1869), 
and Old-fa^hioned Ethics and C onmonsense Metaphysics, a 
volume of essays, published in 1873 

THORNYCROFT, WILLIAM HAMO (1850- ), British 

sculptor A pupil of his father, Thomas Thornycroft, and of 
the Royal Academy schools, he was still a student when he was 
called upon to assist his father in carrying out the important 
fountain in Park Lane, London He accordingly returned in 
187 1 to England from Italy, where he was studying, and modelled 
the figures of Shakespeare, Tame and Clio, which were rendered 
in marble and in bronze In the following year he exhibited 
at the Royal Academy “ Professor Sharpley,” in marble, for 
the memorial in University College, and “Mrs Mordant, a 
relief — a form of art to which he has since devoted much atten- 
tion The “ Fame,” already mentioned, was shown in 1873 
Believing that the pendulum had overshot its swing from 
conventional classicality towards pictorial realism, he turned 
from the “ fleshy ” school towards the Greek, while realizing 
the artistic necessity for modern feeling In 187s his “ Warrior 
Bearing a Wounded Youth from the Field of Battle ” gained the 
gold medal at the Royal Academy schools, and when exhibited 
m 1876 It divided public attention with the “ lennyson” of 
Woolner and “ Wellington Monument ” sculptures of Alfred 
Stevens, now in St Paul’s C athedral 1 hen followed the dramatic 
“ Lot’s Wife,” in marble (1878), and “ Artemis ” (1880), which for 
grace, elegance and purity of taste the sculptor never surpassed 
He was thereupon elected an associate of the Royal Academy, 
and more than justified the selection by his “ leucer ” of the 
following year, a bronze figure of extraordinary distinction 
which, bought for the Chantrey collection, is now m the National 
(Tate) Gallery of British Art It is simple and severe, classic 
yet instinct with life and noble in form, and in it he touched 
the high-water mark of his career Turning to the ideal, m 
works entirely modern in motive and treatment, Hamo Thomy- 
croft produced “The Mower ” (1884) and “A Sower” (1886), 
the “ Stanley Memorial ” in the old church at Holyhe^ par- 
takes of the same character Among the sculptor’s principal 
statues are “ The Bishop of Carlisle” (1895, Carlisle CathedralL 
‘ General Charles Gordon ” (Trafalgar Square, London), 
“ Oliver Cromwell ” (Westminster), “ Dean Colet ” (a bronze 
group — early Italianate in feeling — outside St Paul’s School, 
Hammersmith), “ King Alfred ” (a colossal memorial for 
Winchester), the “ Gladstone Monument ” (in the Strand, 
London), and “ Dr Mandell Creighton, Bishop of London ” 


(bronze, erected in St Paul’s Cathedral) Mr Thomycroft’s other 
memorials, such as the “ Queen Victoria Memorial ” (Karachi), 
the “ War Memorial ” ^at Durban), and the “ Armstrong 
Memorial ” (at Newcastle), are well known, and his portrait 
statuary and medallions are numerous He was Get ted a full 
academician in 1888, and an honorary member of the Royal 
Academy of Munich He was awarded a medal of honour at 
the Pans Exhibition, 1900 

Sec M H Spitlmann, British ^sculpture and Sculptors of To day 
(London, 1901) (M H b ) 

THdRODDSEN, JON )?OR PARSON (1819-1868), Itelandic 
poet and novelist, was born in 1819 at Reykholur in western 
Ireland He studied law at the unnersity of Copenhagen, 
entered the Danish army as volunteer in 1848 in the war against 
the insurgents of Schleswig and Holstein, who wTre aided by 
Prussia and other German states He went batk to Iceland 
m 1850, became sheriff { 5 i>slunuT 6 ur) of Bar'Sasirandcirsysla, 
and later in Borgarfjar^arsysla, where he died in 1868 He is 
the first novel writer of Iceland J6nas Hallgrimsson had led 
the way by his short stones, but the earliest veritable Itelandic 
novel was Jon Thoroddsen’s Piltur og stulka (“ I ad ind Lass ”), 
a charming pitture of Icelandic country life Still better is 
Ma^ur og kona (“ Man and Wife ”), published after his death 
hy the Icelandic Literary Society He had a great fund of 
delicate humour, and his novels are so essentially Icelandic in 
their character, and so true in their descriptions, that he is 
justly considered by most of his countrymen not oriU as the 
father of the Icelandic novel, but as the best novelist Iceland 
has produced His poems, mostly satirical, are deservedly 
popular , he follows J6nas IlallgTimsson closely in his style 
although he cannot reach him in lyrical genius (S Bl) 

THOROTON, ROBERT (1623-1678), English antiquary, 
belonged to an old Nottinghamshire famll^ , which took its 
name from Thoroton, near Newark He resided mainly at 
another village in the same neighbourhood, Car Colston, where 
he practised as a physician and where he lived the life of a 
country gentleman He took very little part in the L ivil War, 
although his sympathies were with the royalists, but as a 
magistrate he was very active m taking proceedings vgainst the 
Quakers In 1667 Thoroton, aided by a band of helpers, began 
to work upon his elaborate Antiquities of Nottinghamshire 
This was published in London in 1677, it was dedicated to 
Gilbert Sheldon, archbishop of Canterbury, and was illustrated 
by engravings by W Hollar 

In 1797 a new edition of the Antiquities was published b^ John 
Throsby (1740-180^) who added an additional ^olume In 1897 
the Thoroton Society was founded in honour of the antiquanan 
its> object being to promote the study of the history and antiquities 
of Nottinghamshire Lndcrits auspices annual volumes of Trans- 
actions and several volumes of Records have been publishe^l and much 
valuable work has been done A brass tablet to the memory of 
1 horoton has been placed m Car Colston church See J T ( odfrey, 
Robert 1 horoton Physician and Antiquary (1890) 

THORPE, BENJAMIN (1782-1870), English Anglo-Saxon 
scholar, wras bom in 1782 After studying for four years at 
Copenhagen University, under the Danish philologist Rasmus 
Christian Rask, he returned to England m 1830, and in 1832 
published an English version of Caedmon’s metrnal paraphrase 
of portions of the Holy Scriptures, which at onto established his 
reputation as an Anglo-Saxon scholar In 1834 he published 
Analecta Anglo-Saxonica, which was for many years the standard 
textbook of Anglo-Saxon in English, but his best-known work 
IS a Northern Mythology in three volumes (18^1) His was the 
first complete good translation of the elder Edda (1866) His 
other works include Ancient Laws and Institutes of England 
(1840), an English translation of the laws cna< ted under the 
Anglo-Saxon kings, The Holy Gospels tn Anglo-Saxon (1842), 
Codex Exomensts (1842), a collection of Anglo-Saxon poetry 
with English translation, an English translation of Dr Lappen- 
burg’s History of England under the Anglo-Saxon Kings (1845), 
Anglo-Saxon Poems of Beowulf (1855), a translation, an edition 
for the “Rolls ” series of the Anglo-Saxon Chronicle (1861), and 
Dtplomatartum Anglicum aevt saxonta (1865), a collection of 
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early English charter; Thorpe died at Chiswick on the 19th 
of Jul\ 1870 The value of his work was recognized by the 
grant to him, in 1835, of a civil list pension 

THORPE [or Thorp], JOHN {fl 1570-1618), English arc hitctt 
T ittle IS known of his life and his work is dubiously inferred, 
rather than ac 1 11 ra tel v known, from a folio of drawings in the 
Soane Mustuin, to which Herat e Walpole tailed attention, in 
1780, in his Anecdotes of Painting y but how far these were his 
own is untertain He was engaged on i number of important 
English housts of his time, and several, siuh as Longltat, have 
been attributed to him on grounds which cannot be sustained 
He was probably the designer of Kirby Hall, Northamptonshire, 
the original Longford Castle, Wiltshire , and the original Holland 
House, Kensington , and he is said to have been t ngaged on 
Rushton Hall, Northamptonshire, and Audley End, Essex (with 
Bernard Janssens) 

See I A Gotch irchitecture of the Renaissance %n England 
(1891 1894) 

THORWALDSEN, BERTEL (1770-1844), Danish sculptor, 
the son of in T(< lander who had s( ttUd m Denmark, and there 
carried on tlu tr 'dc of a wood-iarvcr, w.us born in ( openhagen 
on the T9th of November 1770 While very young he learnt 
to xssist his father, at the age of eleven he entered the Copen- 
h igeii sehoul of art, and soon began to show his t\( option xl 
talents In 1 792 he won the highest prize, the travelling student- 
ship, and m 1796 he started for Italy m a Danish man-of-war 
On the 8th of Mardi 1797 he arrived m Rome, where Canova 
was at the height of his popul irity Fhnrwaldsen’s first success 
was the mejdtl for a statue of Jason, which was highly praised 
b\ C xnova, and he ree^ned the commission to execute it in 
marble from Thomas Hope, a wealthy English art-patron From 
that time Ihorwaldsen’s success was assured, and he did not 
leave Italy for twent) -three years In 1819 he returned to Den- 
mark, where he was commissioned to make the colossal senes 
of statues of Christ and the twelve apostles which arc now in the 
Fruenkirche in Copenhagen These were executed after his 
return to Rome, and were not completed till 1838, when Thor- 
waldsen again returned to Denmark He died suddenly in the 
Copenhagen theatre on the 2|.th of March 1844 and becjueathed 
a greit part of his fortune for the building and endowment of a 
museum in fopenhigen, and also left to fill it all his collection 
of works of art and the models for all his sculpture — a very 
large eolleetion, exhibited to the greatest possible advantage 
Thorwaldsen is buriid in the courtyard of this museum, under 
a bed of roses, by his own special wish 

On the whole Thorwaldsen was the most successful of all the 
imitators of < Kssical sculpture , and mam of his statues of pagan 
deities are mode lied wnth much of the antique feeling for breadth 
and purity of design His attempts at Christian sculpture, 
such as the tomb of Pius VII in St Peter’s and the “ Christ and 
Apostles ’’ at Copenhagen, art less sure essful, and were not in 
.iccordance with the sculptor’s real svmpathies, which were 
purely classic Thorwaldsen worked sometimes with feverish 
eagerness, at other times he was idle for many months together 
A greit number of his best works exist in private collections 
in England^ His not very successful statue of Lord Byron, after 
being refused a plxce in Westminster Abhev, was finally de- 
posited in the library of Trinity College, Cambndge The most 
widely popular among Thorwaldsen ’s works have been some of 
his bas-reliefs, such as the Night ’’ and the Morning,” which 
he is said to have modelled in one day 

Seo Eugt ne Plon fluirwaldsen savie Ac (I’ ins 1880), Andersen 
B Thorwaldsen {Berlin 1 S ^ s) , Killerup 1 horwaldsen s Arbetten Ac 
(Copenhagen 1852), Thiclo T horwaldsen* s Leben (Leipzig, 1852- 
1850), C A Rosenberg, I horwaldsen mit 14b Ahbildungen 
H89O, " Kiinsilcrmonognphien ” No 16), S Trier Thorvaldsen 
(1903), A Wilde Ermdrtnger om Jenchau og Thorvaldsen (1884) 

THOTH, the Greek name of the Egyptian gcxl of letters, 
invention and wisdom {eg Thowt, Zhwty), the mouthpiece 
and recorder of the gods, and arbiter of their disputes Thoth 
IS found on the earliest monuments symbolized bv an ibis (Ibts 
aethwpica, still not uncommon in Nubia), which bird was 
sac red to him In the Pvramid texts Thoth is already closelv | 


associated with the Osins myth, having aided the god by h)S 
science and knowledge of magic, and demonstrated the justice 
of his claims in the contest with Set Thoth presided over 
writing, measuring and calculation, and is prominent in the 
scene of the weighing of the soul He was often idctxtified with 
the moon as a divider of time, and in this connexion, during 
the New Empire, the ape first appears as his sacred animal 
Thoth was identified by the Greeks with Hermes, and Hermes 
Trismegistus {qv) \s a late development of the Egyptian god 
Geographically the worship of Thoth in Lower Egypt centred 
in the Hermopolite nome, contiguous to the Busirite and 
Mendesian nomts I his was the district anciently called Zhwt, 
and the god’s name Zhwty means simply “ him of Zhwt ” But 
Ilermopalis Magna in Upper Egypt, now Eshmiinam, was a cit\ 
of greater political importance than Hcrmopolis in Lower Eg\ pt 

See E A W Budge, The Gods of the Egyptians y and spcciallv 
EcYPT Ancient ^ Rthgion (F Ll G) 

THOU, JACQUES AUGUSTE DE [Thuanus] (1553-1617), 
French historian, was the grandson of Augustin de Thou, 
president of the parkment of Pans (d 1544), younger son 
of Christophe de Thou, “ first president ” of the same parlc- 
ment, who began to collect a number of books and notes for a 
historv of France which he was never to write (d 1582), and 
nephew of Nicolas de Thou, who was bishop of Chartres (1573- 
1 598) In these family surroundings he imbibed a love of letters, 
a firm and orthodox, though enlightened and tolerant pit tv, 
and an attachment to the traditional power of the Crown At 
the age of sevente en he began his studies m law, first at Orleans, 
later at Bourges, where he made the acquaintance of Hotman, 
and finally at Valence, where he had Cujas for his master and 
Scahger as a friend He was at first intended for the Church, 
he received the minor orders, and on the appointment of his 
uncle Nicolas to the episcopate succeeded him as a canon of 
Notre-Dame But his tastes led him m a different direction, 
not content with a knc'iwlcdge of books, he wished to know the 
world and men During a period of ten years he seized every 
opportunity for profitable travel In 1573 he accompanied 
Paul de Eoix on an embassy, which enabled him to visit most of 
the Italian courts, he formed a frimdship with Arnaud d’Ossat 
(afterwards bishop of Rennes and Bayeux and cardinal, d 1604), 
who |i^as secretary to the ambassador In the following year 
he forme: d part of the brilliant cortege which brought King 
Henry III back to Trance, after his flight from his Polish king- 
dom He also visited several parts of France , and at Bordeaux met 
Montaigne On the death, however, of his elder brother Jean 
(April 5, 1579), who was maitre des requetes to the parlement, 
his relations prevailed on him to leave the C hurc h, and he entert d 
the parlement and married (1588) In the same year he was 
appointed consetller d'etat He served faithfully both the 
effeminate, bigoted and cruel Henry III and Henry IV , a sceptic 
and given to love-mtrigues, lierause they were both the repre- 
sentatives of legitimate authority He succeeded his uncle 
Augustin as president d (1595), and used liis new authority 

in the interests of religious peace, negotiating, on the one hand, 
the Edict of Nantes with the Protestants, while m the name of the 
principals of the Gallican ( hureh he opposed the recognition 
of the Council of Trent This attitude exposed him to the 
animosity of the I eague party and of the Holy See, and to their 
persecution when the first edition of his history appeared 
This historv was the work of his whole life In a letter of the 
31st of March 1611 addressed to the president Jeannin, he 
himself describes his long labours in preparation of it His 
matenals for writing it were drawn from his rich library, which 
he established in the Rue des Poitevins in the year 1587, wuth the 
two brothers, Pierre and Jacques Dupuy, as libraiians His 
object was to produce a purely scientific and unbiased work, 
and for this reason he wrote it m Latin giving it as title Historia 
sut temports The first 18 books, embracing the period from 
1545-1560, appeared in 1604 (i vol folio), and the work was at 
once attacked by those whom the author himself calls les enmetix 
et les factieux The second part, dexlmg with the first wars of 
religion (1560-1572), was put on the Index lihrorum prvkibttofum 
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(Nov 0, 1609) The third part (up to 1574), and the fourth 
(up to 1 584), which appeared in 1607 and 1608, caused a similar 
outcry, m spite of dt fhou’s efforts to remain just and 
impartial He carried his scruples to the point of forbid- 
ding any translation of his book into French, because in the 
pro( ess there might, to use his own words, “ lie committed 
great faults and errors against the intention of the author ”, 
this, however, did not prevent the Jesuit Father Machault 
from accusing him of being “a false Catholic, and worse 
than an open heretic” (1614), de Thou, we may say, was 
a member of the third order of St Franiis As an answer 
to his detractors, he wrote his Menunres, whuh are a useful 
complement to the History oj hn man Fimes After the death 
of Henry IV , de Thou met with another disappointment the 
quecn-rcgcnt refused him the position of hrst president of 
the parlement, appointing him instead as a meml^er of the 
Conseil des finances intended to take the place of Sully This 
was to him adistimt downfall, he continued, however, to serve 
und( r Mane de Medicis, and took part in the negotiations of the 
treaties concluded at Ste Menehould (1614) and Loudun (1616) 
He died at Pans on the 7th of May 1617 

Three years iftcr the doith of dc Thou Iherre Oupuy and Nicolas 
Kit^ault brought out with jit v the hrst comph tc edition of the 
Ilistoria sut tenipons compnsiiig 1^8 books, they appended to it 
tlu Mhnoire^ also given in Latin (1620) A hundred years later 
an Lnghshni in Sonucl Bueklcy published i enticil edition the 
mitcriil for whieh hid been collected in Fiance itself by Thomas 
( irte (173^) Dc I hou m is tieatcd as a classic an honour which 
hi dtstrved His histoiy is a model of cxk t research drawn fiom 
the b( st sources ind piescntcd in a slv Ic both ( legant and animated 
imfortun it( Iv t\cii tor thf men of the Rtnaissime Latin \\ is a 
dead langu i i , it wis impossible for de Thou tor cxvmple t<» hnd 
e\:4ict equiv ilcnts for technical terms of geography or of administra- 
tion ^s th( i( isons winch hid hd de Ihou to lorbid thi tnnsla- 
tion of his inoiuimental histoiv disappeared with his death there 
soon iro ( i desiie to make it accessible to i Midcr public It 
u IS tnn lal(d iirst into Gorman A ITobstant pastor Cr Boulc 
who wis ifteruards converted to C ilholicism trinslateel it into 
rrcnch, but (ould not hiiil i pubhslur The hrst translation 
printed was th it of Pitrie Du Kycr (i()57), but it is mediocre and 
incomph it In the following centurj’’ the abbe Prevost who was 
a ( onsnentious colHbor itor with the Benedictines of SimtMaur 
bcfoie he bee line the author of the more profane work Manon 
Le%(aut wi^ 111 ticaty vvitli a Dutch pubhslur for a translation 
whu h was to ( (insist of ten volumes, only the hrst \olume appealed 
(1733) Put lompitition peihaps of in unfiir ihiruhr spiang 
up A gfoup of trauslimrs who h d the good fortune of being 
ililo to avail themselves of Ihicklev s hue celition succeeded in 
bringing out ill it the same time a ti uisl ition in sixteen volumes 
(D( Thou JJistoue %mive}^tlle Fr trans bv Lc Beau Le 
Masciier tlu Abbe Di^s Font lines 173 As to the Mhitoira 
they hid ilr( idv’’ been trtfislated by 1 e P( tit and Des Ifs (1711), 
111 this h^rni they have bem repnnbd in the collections of l^ctiloi, 
Milhaud aiiil Buthon lo de Thou we also owe certain other 
vvoiks a Iriatise De re ac ipihana (1784) a Life in Latin of 
T’apyre Mas -.on some Poemata sacra, Ac 

For his life may be consiilttd the reeolh ctions of him collected 
bv the brothers Dupuy {Phuana sive Lxeerpta j 4 Phuam per 
ff P P lOOg, lepnnted in the edition of 1733) and the biographies 
by J AM Collinson {The I ife of Thuanus 1807) ind Duntzer 
{De Thou s Leben 1837) hinilly ste Henry Harns^e Le President 
de Thou et ses descendants leur r^lt^hrr bibUothtq'ne leurs armotries 
et la traduction franeaise de J A 1 huani Histonarum sw Temports 

[wc] (1905) (C B*) 

THOUARS, i town of western Ftcanee, in the department of 
Deux-Sovres, on the right bank of tjie rhoiut, 24 m S by VV 
of Saumur on the railvva> to Bordeaux Pup (1906), 5321 
A massive stronghold built in the first half of the 17th centuiy^ 
by the La Tr^rnoillc family, and now used as a prison, stands on 
a rocky eminence ov( rlookmg the river, towards which it has 
a frontage of nearly 400 ft The adjoining Sainte-C hapelle 
dating from the early^ years of the i6th century is in the 
Gothic style with Renaissance details, and was built by Gabiiellc 
de Bourbon, wife of Louis II of La Wmoille The church 
of St M6dard, rebuilt in the 15th centuries, preserves a doorway 
of a previous Romanesque building That of St Laon (12th 
and T5th centuries) was formerly attached to an abbev, the 
buildings (17th century) of whuh serve as town hall It 
has a fine square tower m the Romanesque st)le and con- 
tains he sculptured tomb of the abbot Nicholas. Remains of 


the ramparts of the town dating from the 13th century 
and flanked by huge towers are still to be seen, i)nd a bridge 
of the same period crosses the Thouct The manufactuie 
of furniture and wooden shoes, and the preparation of 
veterinary medume and lime, are carried on Wme, livestock 
and agricultural prodiue are the chief articles of trade 

Ihouars, which probably existed in the Gallo-Roman period, 
became m the 9th century the seat of powerful viscounts, who 
in later times were zealous supporters of the English In 1372 
the latter were expelled from the town by Bertrand du Guesilin 
In 1563 Charles IX created Louis III , the head of the family 
of La Ircmoille, duke of Ihouars In 1793 the Vendeans took 
the town by assault 

THOURET, JACQUES GUILLAUME (174^^1794), French 
revolutionist, was born at Pont TFveqiie He w^as the son of a 
notary, and became an avocat at the parlement of Rouen 
In 1789 he was elected deputy to the state s-gener il hy the third 
estate of Rouen, and in the Constituent Assembly his eloquence 
gamed him great influcnet Like so many lawvcrs of his time, 
he was violently opposed to the clergy, and strongly supported 
the secularization of church propert) He also obtained the 
suppression of the religious orders and of all eiclesiastual 
privileges, and ac tively contributed to the c hangc of the judiciary 
and administrative system He was one of the promoters 
of the decree of 1790 by which France was divided into depart- 
ments, and was four times president of the Constituent Assembly 
After Its dissolution he bee ame president of the court of cassation 
He was included in the proscription of the Girondists, whose 
politie'al opinions he shared, and was executed in Pans Besides 
his spec ches and reports he wrote an Abrege des revolutions de 
Vancten gouvermment franfats and Tableau chronologtque de 
Vhtstoire ancienne et inoderne 

His brother, Michu Aucistin Thourfi (1748-1810), a 
physician, w^as a keen opponent of the ideas of Mesmer and a 
promoter of vaccinction in France 

Sec E Aiilird 1 es Orateurs de I assemble constituante (2ihI ed 
Pans lOos), L Carette «ind A Sanson Thouret sa vie ses 
oeuvres (iHgo) 

THOUSAND AND ONE NIGHTS Jhc Thousand and One 
Nights, commorih known in English as The Arabian Nights* 
Entertainments, \s A collection of talcs written in Arabic, which 
first became generally known m Europe m the early part of 
the i8th century^ through the French translation by Antoine 
Galland, and rapidly attained universal popularity In the 
Journal asiatique for 1827, p 253, von Hammer (J von Hammcr- 
Purgstall) drew attention to a passage m the Golden Meadows 
of Mas udT (cd Barhier de Meynard, iv 89 seq ), written in a d 
943, in which certain stories current among the old Arabs are 
compared with “ the books which have reached us in translations 
from Persian, Indian and Greek, such as the hook of Hezdr 
Afsdne, a title which, translated from Persian into Aiabic, 
means ‘ the thousand tales ’ This book is popularly called 
The Thousand and One Nights, and contains the story of the king 
and his vizier and of his daughter ShTrazad and her slave girl 
Dfnazad Other books of the same kind are the book of Ferza 
and Stinds, containing stories of Indian kings and viziers, the 
book of Smdibad, &c ” Von Hammer concluded that the 
Thousand and One Nights were of Persian or Indian origin 
Against this com liision Sih^estre De Sacy protested in a memoir 
(Mem de Vacad des inscr , 1833, x 30 seq ) demonstiating that 
the character of the book we know is genuinely Arabian, and 
that It must have l^en written in Egypt at a comparatively 
recent date Von Hammer in reply addin cd, in Journ as 
(1839), 11 175 seq , a passage in the Fihnst (a d 987), which is 
to the following effect — 

" The ancient IVrsians were the first to invent tales and make 
books of them and some of their tales were put in tin mouths of 
animals The Ashj;hanians or third dvnastv of Persian kings 
and after them the Sasftnians had a special part m the development 
of this literature which found Arabic translators and was taken 
up by accomplished Arabic liter iti who edited it and imitated it 
I he e«irhfst book of tfie kind was the Hezdr afsdne or Thousand 
Tales, which had the following origin A certain Persian king was 
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accustomed to kill his wives on the morning after the consummation 
of the marruge But once he married a clover princess called 
ShahrazSd, who spent the m.irnagc night in telling a story which 
in the morning reached a point so interesting that the king spared 
her and asked nt xt night for the sequel This went on for a 
thousand nights till Shahraz’ld had a son and ventured to tell 
the king of her device He admired her intelligence, loved her, and 
spared her lift In all this the princess was assisted by the king s 
stewardess DinUzid This book is said to have been written for 
the princess Horaai (Mbb Ilomani), daughter of Bahman It 

contains nearly two hundred stones one story often occupying 
several nights I have lepeatedly seen the complete book, but it 
IS really a meagre and uninteresting production ’* {hhnst, ed 
Flugel, p 304) 

Persian tradition (in FirdousI) makes Princess Homai the 
daughter and wife of Bahman Ardashir, t e Artaxerxes I 
Lon^imanus She is depu ted as a great builder, a kind of Persian 
Semiramis, and is a half-mythical personage already mentioned 
in the Avesta, but her legend seems to be founded on the history 
□f Atossa and of Par> satis hirdousl says that she was also 
called Shahraz^d (Mohl v ii) This name and that of Dinazad 
both occur in what Mas udi tells of her According to him, 
Shahrazad was Homai’s mother (11 129), a Jewess (11 123) 
Bahman had married a Jewess (1 118), who was instrumental 
in dehvermg her nation from captivity In 11 122 this Jewish 
maiden who did her people this service is called Dinazad, but 

the accounts,” says our author, “ vary ” Plainly she is the 
Esther of Jewish story Tabari (1 688) calls Esther the mother 
if Bahman, and, like FirdousI, gives to Homai the name of 
Shahrazad The story of Esther and that of the original Nights 
tiave in fact one main feature in common In the former the 
sing is offended with his wife, and divorces lur, in the Arabian 
Nights he finds her unfaithful, and kills her But both stories 
igree that thereafter a new wife was brought to him every night, 
md on the morrow passed into the second house of the women 
Esther), or was slain (Nights) At length Esther or Shahrazad 
iVins his heart and becomes queen Ihc issue in the Jewish 
>tory IS that Fsthcr saves her people, in the Nights the gamers 
ire “ the daughters of the Moslems,” but the old story had, of 
ourse, some other word than “ Moslems ” Esther’s foster- 
ather becomes vizier, and Shahrazad’s father is also vizier 
Shahrazad ’s plan is helped forward in the Nights by Dinazad, 
vho is, according to Mas‘udl, her slave girl, or, according to 
)ther MSS , her nurse, and, according to the Fihrist, the king’s 
.tewardess The last account comes nearest to Esther 11 15, 
vhere Esther gams the favour of the king’s chamlicrlain, keeper 
)f the women It is also to be noted that Ahasuerus is read to 
it night when he cannot sleep (Esther vi i) And it is just pos- j 
able that it is worth notice tliat, though the name of Ahasuerus : 
orresponds to Xerxes, Josephus identifies him with Artaxerxes I 

Now It may be taken as admitted that the book of Esther I 
vas written in Persia, or by one who had lived in Persia, and 
lot earlier than the 3rd century b c If now there is real weight 
n the points of contact between this story and the Arabian \ 
Nights — ^and the points of difference cannot be held to outweigh j 
he resemblances between two legends, each of which is neces- 
arily so far removed from the hypothetical common source — 
he inference is important for both stories On the one hand, 
t appears that (at least in part) the book of Esther draws on 
L Persian source, on the other hand, it becomes probable that 
he Nights are older than the Sasanian period, to which Lane 
111 677) refers them 

It IS a piece of good fortune that Mas'udI and the Fihrist 
pve us the information cited above For m general the Moslems, 
hough very fond of stories, are ashamed to recognize them as 
ibjects of literary cunositv In fact, the next mention of the 
Nights is found only after a lapse of three centuries MaqrizI, 
lescribing the capital of Egypt, quotes from a work of Ibn SaTd 
CAD 1250), who again cites an older author (Al-Ijlortobl), who, 
n speaking of a love affair at the court of the caliph Al-Amir 
1097-1130), says “ what is told about it resembles the romance 
>f Al-Battal, or the Thousand and One Nights ” (Hitat, Bulaq 
d 1 485, 11 181) 

That t^e Nights which we have are not the original translation 


of the Hezdr A f sane is certain, for the greater part of the stories 
are of Arabian origin, and the whole is so thoroughly Mahom- 
medan that even the princes of remote ages who are introduced 
speak and act as Moslems It might be conceiv^ed that this 
IS due to a gradual process of modernization by successive 
generations of story-tellers But against this notion, which 
has been entertained by some scholars, Lane has remarked with 
justice that, much as MSS of the Nights differ from one another 
in points of language and style, in the order of the tales, and the 
division into nights, they are all so much at one in essentials 
that they must be regarded as derived from a single original 
There is no trace of a recension of the text that can be looked 
on as standing nearer to the Hezdr Afsdne And the whole local 
colour of the work, in point of dialect and also as regards the 
manners and customs described, clearly belongs to Egypt as 
It was from the 14th to the 16th century Some points, as 
De Sacy and Lane have shown, forbid us to place the hook earlier 
than the second half of the 15th century Galland s MS copy, 
agam, was in existence in 1548 Lane accordingl> dates the 
work from the close of the 15th century or the beginning of the 
i6th, but this date appears to be too late For Aou’l-Mahasm, 
an Egyptian historian who died in 1470, writing of Hamdi, a 
famous highwayman of Bagdad in the loth century, remarks 
that he is probably the figure who used to be popularly spoken 
of as Ahmad al-Danaf (ed Juynboll 11 305) Now in the Nights 
Ahmad al-Danaf really plays a part corresponding to that of 
the historical Hamdi, being now a robber (Lane 11 404) and 
' again a captain of the guard (Lane 11 249) It would stem that 
Abu’l-Mahasin had read or heard the stories in the Nights ^ 
and was thus led to compare the historical with the fictitious 
character And, if this be so, the Nights must have been 
composed very soon after 1450 ’ 

No doubt the Nights have borrowed much from the Hezdr 
Afsdne y and it is not improbable that even in the original Arabic 
translation of that work some of the Persian stories were replaced 
by Arab ones But that our Nights differ very much from the 
Hezdr Afsdne is further manifest from the circumstance that, 
even of those stories in the Nights which are not Arabian m 
origin, some arc borrowed from books mentioned by Mas‘udl 
as distinct from the Hezdr Afsdne Thus the story of the king 
and l^s son and the damsel and the seven viziers (Lane, ch 
XXI note 51) IS in fact a version of the Book of Sindbddy^ 
while the story of Jallad and his son and the vizier Shammas 
(M‘Naghten iv 366 seq , cf Lane 111 530) corresponds to the 
book of Terza and Simds ^ 

Not a few of the tales are unmistakably of Indian or Persian 
origin, and in these poetical passages are rarely inserted In 
other stones the scene lies in Persia or India, and the source is 
foreign, but the treatment thoroughly Arabian and Mahomme- 
dan bometimes, indeed, traces of Indian origin are [>erceptible, 
even in stories in which HMnal-RashId figures and the scene 
IS Bagdad or Basra ^ But most of the tales, in substance and 
form alike, are Arabian, and so many of them have the capital 
of the caliphs as the scene of action that it may be guessed that 
the author used as one of his sources a book of tales taken from 
the era of Bagdad’s prosperity 

The late date of the Nights appears from sundry anachronisms 
In the storv of the men transformed into fish — white, blue, 
yellow or red according as they were Moslems, Christians, Jews 
or Magians (Lane 1 99) — the first three colours are those of 

' The hypothesis of gradual and complete modernization is also 
opposed to the fact that the other romances used bv Cairene story- 
tellers (such as those of Antar and of Saif) retain their original 
local colour through all variations of language and style 

^ The Syriac Stndtbdn, the Greek Synttpas and the Seven Sages 
of the European West 

3 De Sacy and Lane suppose that the original title of the Arabic 
translation of the Hezdr Afsdne was Fhe Thousand Nights But 
most MSS of MasQdi already have The Thousand and One Nights, 
which IS also the name given by Maqrizi Both ciphers perhaps 
mean only " a very great number ^ and Fleischer {De glossts 
Habichtianxs p 4) has shown that 1001 is certainly used in tins 
sense 

* Gildemeister, De rebus indicts, p 89 seq 
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the turbans which, m 1301, Mahommed b Kalaun of Egvpt 
commanded his Moslem, Christian and Jewish subjects respec- 
tively to wear ^ Again, in the story of the humpback, whose 
scene is laid in the 9th century, the talkative barber says, “ this 
IS the year 653 ” (= a d 1255, Lane, 1 332, writes 263, but see 
his note), and mentions the caliph Mostansir (d 1242), who is 
incorrectly called son of Mostadi - In the same story several 
places in Cairo are mentioned which did not exist till long after 
the 9th century (see Lane 1 379) ^ The very rare edition of the 
first 200 nights published at Calcutta in 1814 speaks of cannon, 
which are first mentioned in Egvpt in 1383, and all editions 
sometimes speak of coffee, which was discovered towards 
the end of the 14th century, but not generally used till 200 
years later In this and other points, e g in the mention of a 
mosque founded in 1501 (Line 111 608), we detect the hand 
of later interpolators, but the extent of such interpolations 
can hardly perhaps be determined even by a collation of all 
copies For the nature and causes of the variations between 
different copies the reader may consult Lane, 111 678, who 
explains how transpositions actually arise by transcribers 
trying to make up a complete set of the tales from several 
imperfect copies 

Many of the tales in the Nights have an historical basis, as 
Lane has shown in his notes Other cases in point might be 
added thus the chronicle of Ibn al-jauzl (d ad 1200) 
contains a narrative of Kamar, slave girl of Shaghb, the mother 
of Moqtadir, which is the source of the tale in Lane 1 310 seq , 
and of another to be found in M‘Naghten iv 537 seq , the latter 
IS the better story, but departs so far from the original that 
the author must have had no more than a general recollection 
of the narrative he drew on * There are other cases in the 
Nights of two tales which are only variations of a single theme, 
or even in certain parts agree almost word for word Some talcs 
are mere compounds of different stones put together without 
any art, but these perhaps are, as Lane conjectures, later 
additions to the book, yet the collector himself was no great 
literary artist We must picture him as a professional story- 
teller equipped with a mass of miscellaneous reading, a fluent 
power of narration, and a ready faculty for quoting, or at a 
push improvising, verses His stories became popular, and were 
written down as he told them —hardly written by himself, 
else we should not have so many variations in the text, and such 
insertions of “ the narrator says,” “ my noble sirs,” and the 
like The frequent coarseness of tone is proper to the condition 
of Egyptian society under the Mameluke sultans, and would 
not have been toleratednn Bagdad in the age to which so many 
of the talcs refer Yet with all their faults the Nights have 
beauties enough to deserve their popularity, and to us their 
merit IS enhanced by the pleasure we feel m being transported 
into so entirely novel a state of society 

The Thousand and One Nights became known in Europe through 
A G dland’s Trench version (12 vols i2mo Pans 170J-1712), 
the publication w is an event in literary history the influence 
of which can be traced far and wide This translation however 
left much to be desired in point of accuracy and especially failed 
to reproduce the colour of the original with the exactness which 
those who do not read merely for amusement must desire It was 
\Mth a special view to the remedying of these defects that E W 
Lant produced in 1840 his admirably accurate if somewhat stilted 
translation, enriched with most valuable notes and a discussion of 
the origin of the work (new edition with some additional notes 
3 vols 8vo London 1859) Line s translation omits the tales 
svhich he deemed uninteresting or unfit for a European public Sir 
Richard Burton s unexpurgated English translation with elaborate 
notes was issued in 10 vols ,1885-1886 with six supplementary vols 
1887-1888 A new French version (1899 seq ) was undertaken 
by J C Mardrus Of* the Arabic text of the Nights the principal 
editions are — (i) M'Naghten’s edition (4 vols 8vo Calcutta, 
1839-1842), (2) the Breslau edition (12 vols i2mo 1835-1843) 
the first 8 vols by Habicht the rest by Fleischer (compare as to 
the defects of H ibicht's work Fleischer De glossts Habichtianis, 


^ Quatrem^rc Sultans Mamloucs 11 2 p 177 seq 
2 Lane 1 342 arbitranly writes ' Monta^ir " for ‘ Mostansir 
‘ See also Tdtn Review (July 1886), p 191 seq 
•* See Do Goejo in Gtds (1876), u 397-41 1 


Leipzig 1836), (3) the first Buliq edition (4 \ols 1862-1863) 
See the Btbliographte des ouvr arabes (1901), vol iv , by V Chauvin 

(M J DE G ) 

THRACE, a name which was applied at various periods 
to areas of different extent For the purposes of this article 
it will be taken in its most restricted sense, as signifying the 
Roman province which was so called after the district that 
intervened between the river Ister (Danube) and the Haemus 
Mountains (Balkan) had been formed into the separate provinces 
of Moesia, and the region between the rivers Strvmon and Nestus, 
which included Philippi, had been added to Macedonia The 
boundaries of this were — towards the N the Haemus, on the F 
the Euxme Sea, on the S the Propontis, the Hellespont and 
the Aegean, and towards the W the Nestus The most dis- 
tinguishing features of the country were the chain of Rhodope 
(Despoto-dagh) and the river Hebrus (Mantza) The former 
separates at its northernmost point from the Haemus, at right 
angles, and runs southward at first, nearly parallel to the Nestus, 
until It approaches the sea, when it takes an easterly direction 
(see Virg Georg 111 351) Several of the summits of this chain 
are over 7000 ft in height The Hebrus, together with its 
tributaries which flow into it from the north, east and west, 
drains almost the whole of Ihrace It starts from near the 
point of junction of Haemus and Rhodope, and at first takes 
an easterly direction, the chief town which lies on its banks 
in the earlier part of its course being Philippopolis , but when 
It reaches the still more important city of Hadrianopolis it 
makes a sharp bend towards the south, and enters the sea nearly 
opposite the island of Samothrace The greater part of the 
country is hilly and irregular, though there arc considerable 
plains, but besides Rhodope two other tolerably definite chains 
intersect it, one of which descends from Haemus to Adrianople, 
while the other follows the coast of the Euxme at no great 
distance inland One district in the extreme north-west of 
Thrace lay beyond the watershed separating the streams that 
flow into the Aegean from those that reach the Danube this 
was the territory of Sardica, the modern Sophia In the Liter 
Roman period two main lines of road passed through the country 
One of these skirted the southern coast, being a continuation 
of the Via Egnatia, which ran from Dyrrhathium to Thessalonica, 
thus connecting the Adriatic and the Aegean, it became of the 
first importance after the foundation of Constantinople, because 
It was the direct line of communication between that city and 
Rome The other followed a north-westerly course through 
the interior, from Constantinople by Hadrianopolis and Philip- 
popolis to the Haemus, and thence by Naissus (Nish) through 
Mocsia in the direction of Pannonia, taking the same route b> 
which the railway now runs from Constantinople to Btlgrade 
The climate of 1 hracc was regarded by the Greeks as very severe, 
and that country was spoken of as the home of the north wind, 
Boreas The coast m the direction of the Euxme also was 
greatly feared by sailors, as the harbours were few and the sea 
pro\erbially tempestuous, but the southern shore was more 
attractive to navigators, and here we find the Greek colonics 
of Abdera and Mesambria on the Aegean, Perinthus on the 
Propontis, and, the most famous of all, Byzanuum, at the 
meeting-point of that sea and the Bosporus Another place 
which proved attractive to colonists of that race was the curious 
narrow strip of ground, called the Thracian Chersonese, that 
intervened between the Hellespont and the Bay of Melas, which 
penetrates far into the land on its northern side Among the 
cities that occupied it the most important were Sestos and 
Callipolis (Galhpoli) In order to prevent the incursions of the 
Thracians, a wall was built across its isthmus, which was less 
than 5 m in breadth The north-eastern portion of the 
Aegean, owing to its proximity to the coast of I hrace, w as known 
as the Thracian Sea, and in this were situated the islands of 
Thasos, Samothrace and Imbros 

History — The most striking archaeological monuments of 
the prehistoric period are the sepulchral mounds, which are 
found by thousands in various parts of the country, especially in 
the neighbourhood of the ancient towns As Roman implements 
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and ornaments have been found in some of them, it is» plain 
that this mode of burial continued to be practised until a 
late period The country was o\(rrun several times by Darius 
and his generals, and the Ihracian Greeks contributed 120 
ships to the arminitnt of Xerxes (Herod vii i8s) The most 
powerful Thracian tribe was that of theOdrysae, whose king, 
Teres, in the middle of the 5th century b c extended his 
dominion so as to include the greater part of Thrace During the 
Peloponnesian War his son Sitalces was an ally of some impor- 
tance to the Athenians, because he kept m check the Macedonian 
monarch, who opposed the interests of the Athenians in tht 
Chalcidic peninsula Again, in the time of Philip of Macedon 
w't find Cersobleptes, who ruled the south-eastern portion of 
the country, exercising an important influence on the policy 
of Athens During the earl\ period of the Roman Empire the 
Thracian kings were allowed to maintain an independent sove- 
reignty, while acknowledging the suzerainty of Rome, and it 
w'as not until the reign of Vespasian that the country was reduced 
to the form of a province (Kalopathakas, De Thracta^ provtnaa 
ramanay 1894, Mommsen, Roman Provinces, Eng trans , 1886) 
From Its outlying position in the northern part of the Balkan 
peninsula it was much exposed to the inroads of barbarian 
invaders It was overrun by the Goths on several occasions, 
and subsequently b\ the Huns, but its proximity to Constanti- 
nople caused its fortunes to be ( losely connected with those of 
that city, from the time when it bec ime the capital of the Eastern 
Empire In the course of the middle ages the northern parts of 
Thrace and some other districts of that country w-’ere occupit d by 
a Bulgarian population, and in 1361 the Turks made themscKes 
masters of Adnanople, which for a time became the Turkish 
capital When Constantinople fell in 145-5 the whole country 
passed into the hands of the Turks, and m their possession it 
remained until 1878, when, in accordance with the provisions 
of the Treaty of Berlin, the northern portion of it was placed 
under a separate administration, with the title of Eastern 
Rumelia, this province has now become, to all intents and 
purposes, a part of the principality of Bulgaria The popul ition 
is composed of Turks, Greeks and Bulgarians (H F T ) 
Ancient Peoples — The name “ Thracians,” from being used 
both ethnically and geographically, has led to confusion There 
were the true indigenous Thracians and also Celtic tribes such 
as the Treres in the early period, the Gctae and Trausi later, and 
the Gallic Siordisci in Roman days These were the red ” 
Thracians of Greek writers, and they differed not merely m 
physique and complexion, but also in their customs and religion 
from the native Thracians (Herod v 14) The native Thracians 
were inferior in morals, allowing their girls complete licence 
till marriage The chief native duties w<rc Dionysus, Ares 
and Bendis (Artemis), but many of these tribes had Celtic chiefs, 
who traced thei” descent from and worshipped a god called 
Hermes by the Greeks, but possibly Odin The substantial 
features of the ancient Dionysiac rites, including a ritual play 
bv “goat-men” carrying a wooden phallus, may still be 
seen at Bizye, the old residence of the Thracian kings (see R M 
Dawkins in Hellenic Journal, 1906, p 191) The tnic Thracians 
vrere part of that dark-complexioned, long-skulled race, which 
had been m the Balkan peninsula from the Stone Age, closely 
akin to the Pelasgians {q v ), the aborigines of Greece, to the 
Ligurians, the aborigines of ItaK, and to the Iberians The 
name “ Illyrian ” (s,e Ii ria) was applied to all the tribes of 
this stock who dwelt west of the northern extensions of the 
Pindus range and in what was termed Upper Macedonia m later 
times, and who extended rignt up to the head of the Adriatic 
In Homer the name Macedonia is not yet known, and the term 
Thracian is applied to all the tribes dwelling from Plena to the 
Euxme There is no well-defined difference between aboriginal 
Thracians atld Illyrians Thus there was an Illyrian tribe Brygi, 
a Thracian one Bryges , some of the latter had passed into Asia 
and settled in the land called from them Phrygia, whence some 
of them later passed into Armenia, some of the My sians (regarded 
by Strabo as Thracians) had also crossed into what was later 
known as Mysia closely connected with the Mysians were the 


Dardanii, of Trojan fame, who had a city Dardania or Dardanus 
In Strabo’s time a tribe called Dardanii, then reckoned Illyrian, 
living next the Ihracian Bessi (in whose land was the oldest 
oracle of Dionysus), were probably as much Thracian as Illyrian 
All the Thracian and Illyrian tribes tattooed, thus being dis- 
tinguished from the Celtic tribes who had conquered many of 
them The Thracians differed only dialei ti( ally from the Illyrians 
(Strabo), their tongue being closely allied to Greek The 
Thrat lans of the region from Olympus to the PtUigaean distric t, 
usually regarded as rude tribes, had from a \ ery early time worked 
the gold and silver of that region, had begun to strike coins 
almost as early as the Greeks, and displayed on them much artistic 
skill and originality of types The most famous were the Bisaltae, 
the Orrescii, Odomantes and E.doni Alexander I of Maiedon 
on his conquest of the Bisaltae adopted the native coinage, 
merely placing on it his own name (see, further. Numismatics 
Greek, §§ Ihrace and Macedonia) They were famous for 
their skill in music and literature Orpheus, Linus, Thamyns 
and Eumolpus were theirs, and in later days the Dardanii were 
noted for their love of music as well as for their uncleanliness 

See Herodotus v 3-8, H Kap^rt Lehrbuch der alien Ceographie 
(Bcilin, 187S) A Boue La Turqun d Lurope (4 vols , Pans, 1840) 
it Finlay, History of breece, vols 1 -iv (Oxford, 1877), W Ri(ig(. 
way, harly Age of Greece, 1 351 seq (Cambridge, 1902), lomas- 
chek, Die alien Thraher (189^-1895) Hillir von Gacrtimgcn De 
Graecorum fahulis ad T hr aces ptriineniihus (188O) (W Ri ) 

THRALL, a slave, a captive or bondman, a term especially 
applied to the serfs (Lat scrvi) of the early northern leutonic 
peoples It only occurs in Old English as a word borrowed from 
the Norse, the proper term in Old English being “ throw ” 
{^eow), the Icel \raell (Dan trael, bwtd tral) is probably 
represented by O H Gei dregtl, trigil, inkil, a slave, and 
would therefore be derived from the root meaning “ to run,” 
seen in 0 Eng \raegian, Goth */iag]an, cf Gr rpex^tv, Skeat 
(tiym Diet , 1898) compares the “ trochilus ” (Gi rpoxi^o^), 
the small bird that aicordmg to Herodotus waits or attends 
on the crocodile and picks insects out of his teeth 

THRASEA PAETUS, PUBLIUS CLODIUS, Roman senatof 
and Stoic philosopher, lived during the reign of Nero He 
w^as the husband of Arria thedaughtci of Arria {qv ), father-in- 
law of^Ielvidius Priscus, and a friend and kinsman ol the poet 
Persius He was born at Pataviurn, and belonged to a dis- 
tinguished and wealthy family The circumstances under which 
he came to settle in Rome are unknown At first he was treated 
w ith great consideration by Nero, probably owing to the influence 
of Seneca, and became consul in a d 56 and one of the keepers 
of the Sibylline books In 57 he supported in the senate the 
cause of the Cilu lan envoys, who came to Rome to accuse their 
Lite geivernor, ( ossutianus Cap 1 to, of extortion In 59 Tlirasea 
first openly showed his disgust at the behaviour of Nero and the 
obsequiousness of the senate by retiring without voting after 
the emperor’s letter justifying the murder of Agrippina had 
been read In 62 he prevented the execution of the praetor 
Antistius, who had written a libel upon the emperor, and per- 
suaded the senate to pass a milder sentence Nero showed his 
displeasure by refusing to receive Thrasca when the senate 
went in a body to offer its congratulations on the birth of a 
princess From this time (63) till his dtath m 66 Thrasea 
retired into private life and did not enter the senate-house 
again But his death had been decided upon The simplicity 
of his life and his adherence to Stoic principles were looked 
upon as a reproach to the frivolity and debaucheries of Nero, 
who “ at last \ earned to put Virtue itself to death in the persons 
of Thrasea and Soranus ” (Tacitus) Cossutianus Capito, the 
son-in-law of Tigellmus, who had never forgiven Thrasea for 
securing his condemnation, and Epnus Marcellus undertook 
to conduct the prosecution Various charges were brought 
against him, and the senate, awed by the presence of large bodies 
of troops, had no alternative but to condemn him to death 
When the news was brought to Thrasea at his house, where he 
was entertaining a number of friends, he retired to his chamber, 
and had the veins of both his arms opened The narrative 
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of Tacitus breaks off at the moment when Thrasea \\as about to 
address Demetrius, the Cynic philosopher, with whom he had 
previously on the fatal day held a conversation on the nature 
of the soul Thrasea was the subject of a panegvnc by Arulenus 
Rusticus, one of the tribunes, who had offered to put his veto 
on the decree of the senate, but Thrasea refused to allow him 
to throw his life away uselessly Thrasea’s own model of life 
and conduct was Cato of Utica, on whom he had written a 
panegyric, one of Plutarcli’s chief authorities in his biography 
of Cato 

See Tacitus, Annals [td Furneaux), xm 49. xiv 12, 48,xv 20-22 
XVI 21-35, contAining a full account of his trial and condemnation 
Hist 11 91, IV 5 , Dio Cassius Ixi 15, Ixii 20, Juvenal v 36 
W A Schmidt, Ge'^chichte dev Denk- und Glaubensfreihtit (Berlin, 
1847), Menvale, Hist of the Romans under the Empire, ch 53, 
F Hcrschc, Zwei Characterbtlder, on Diogenes of Sinope and Paetus 
(Lucerne, 18O5), monographs by A S Hoitsema (Groningen, 
1852), and G Joachim (Lahr, 1858), see also Paulv-Wissow Ts 
Realencyclopddte dcr classischen Altertumswissenschaft (1900), iv 
pt I 

THRASHING, or Threshing (from “ to thrash,” O Eng 
perscan, cf Ger dreschen, Du dorschen, ), the process by 
which the gram or seed of cultivated plants is separated from 
the husk or pod which contains it 

Historical — It is probable that in the earliest times the littk 
gram that was raised was shelled by hand, but as the quantity 
increased doubtless the gram was beaten out with a stick or 
the sheaf beaten upon the ground An improvement on this, 
as the quantity further increased, was the practice of the an( lent 
Egyptians and Israelites of spreading out the loosened sheaves 
on a circular enclosure of hard ground 50 to 100 ft in diameter, 
and driving oxen, sheep or other animals round and round 
over it so as to tre ad out the grain This enclosure was placed 
on an elevated piece of ground so that when the straw was 
removed the wind blew away the chaff and left the corn 1 his 
method, however, damaged part of the grain, and as civilization 
advanced it was partiallv superseded by the thrashing sledge — 
the charatz of Egypt and the morag of the Hebrews — a heavy 
frame mounted with three or more rollers, sometimes spiked, 
which revolved as it was drawn over the spread out com by 
two oxen A common sledge with a ridged or grooved bottom 
was also used Similar methods to these were used by the 
Greeks and are still employed in backward countrus In Italy 
a tapering roller fastened to an upright shaft in the centre of 
the thrashing floor and pulled round from the outer end by oxen 
lb still in vogue and would seem to be a descendant of the Roman 
trihulum or roller sledge 

Doubtless the flail was “^evolved from the early method of using 
the stick It seems to have been the thrashing implement in general 
use in all Northern European countries, and was tht chitf means 
of thrashing gram as late as i860 It was known to the Japanese 
from tl'c earliest times and was probably used m conjunction with 
the stripper, an implement fashioned very much like a large comb, 
with the teeth made of hard wood and pointing upwards The 
straw after bung reaped was brought to this and combtd through 
by hand, the heads being driwn off and afttrwards thrashed on tht 
thrashing floor by the flail At the present day just such an 
implement, known is a “ heckle," is used for combing the bolls 
or heads off flax or for straightening the fibre m the after 
treatment 

The flail consisted of tw^o pieces of wood, the handstaff or helve 
and the beater, fastened together loosely at one end by a thong of 
raw hide or cclskin, which made a very durable join The handstaff 
IS a hght rod of ash about 5 ft long, shghtly increasing in girth at 
the farther end to allow for the hole for the thong to bind it to the 
beater The lengtli of the handstaff enabled the operator to stand 
m an upright position while working The beater is a woodtn 
rod about 30 in long, made of ash, though a more compact wood 
such as thorn is less likely to spht This also has a hole at one enfl 
for the thong to bind it to the handstaff The shape of the beater 
was cyhndncal, of about ij in diameter and constructed so tliat 
the edge of the gram of the wood received the force of the blow, 
30 to 40 blows or strokes per minute was the average speed 

After the grain had been beaten out by the flail or ground out 
by other means the straw was carefully raked away and the corn 
and chaff cdlhctod to be separated by winnowing when there was 
a wmd blowing This consisted of tossing the mixture of corn 
and chaff mto the air so that the wind carried away the chaff while 
the gram fell back on the thrashing floor The best gram fell 
nearest while the hghtost grain was carried some distance before 


I falhng, thus a very rough and -ready grading of the gram was 
obtained It was also performed when there vs os no wind by f inning 
while pouring the mixture from a vessel I«at<r on a fanning or 
winnowing mill was invented All ancient barns were constructed 
with large doors giving on to the thr ishing floor and opening in the 
direction of the prevailing winds so that the wmd could blow 
right through the barn and across the thrashing floor for tin purpose 
of winnowing the corn The flail is still in use for special pur])OS(.s 
such as flower seeds and also where the quantity grown is so small 
as to render it not worth while to use a thrashing mill 

With regard to the amount of gram thr ish< d m a day by th( 
flail, a fair averigi quantity was 8 bushels of wheat, 30 bushels of 
oats, rO bushels of barley, 20 bushels of beans, 8 bushels of rye, and 
20 bushels of buckwheat 

There seem to have been manv attempts to devise somi form of 
power-driven machinery for thrashing In 1732 Michael Mcnzies, 
a Scotsman, obtained a patent for a power-driven machine This 
was a contrivance arranged to drive a large numbe r of flails operated 
by water power, but though worked for a time it w is not particularly 
successful The first prictical effort leading in thi right direction 
was made by a Scottish farmer namtd I tckie about 1758 He 
invented what was di scribed as a rotary machine consisting of 
a set of cross arms attached to a horizontal shaft and enclosed in 
a cyhndrieal case ’ This machine did not work very will, but it 
demonstrated the sujierionty of the rotary motion and pointed 
out the lines on which tlirashing maeliiriLS should be constructed 

The first really successful thrashing machine — the type which is 
embodied in modem thrashers — was invented by another Scotsman 
named Andrew Meiklc in 1780 In this thi loose md sheaves were 
led, ears first, from a let ding board between two fluted revolving 
rollers to the beating cylinder This cylinder or drum " was 
armed with four iron shod betters or sjjars of wood parallel to its 
axk, and these striking the cars of corn as they protruded from the 
rollers knocked out the gram The drum revolved at 200 to 250 
revolutions per minute and carried the loose gram and straw on to 
a concavt sieve beneath another revolving drum or rake with jiegs 
which lubbcd the straw on to the concave and caused the gram 
ancl chaff to fall through Another revolving rake tossed the straw 
out of the machine Iht straw thus passing under one peg drum 
and over the next was subjected to a thorough rubbing and tossing 
which separated the gram and chaff fiom it These fell on to the 
flooi beneath, ready for winnowing 

A later development of the bcitir drum was to fix iron pegs on 
the frimework and thus was evolved the Scottish ])cg mill," 
which remained the standard type for nearly a hundud years 
and IS found at nearl> every farmsteatl m Scotland as a fixed 
machine in the barn to the present day thoi gh in many eases unused 
since the advent of tht poitabh thrasher Turtlier, it is the type 
adopted in America, and all separators " in use on the great 
w'heat lands of the West " are simply modifications of the peg- 
mill principle In Great Britain, however, a reversion has been 
made to the beating or rubbing principle, where tht arms of the 

drum" rub the straw ag iinst an tneircling concave framework 
and thus slull the grain out, and tlu portable thrashing machines 
now taki n from farm to f irm are all construett d on this j^rmciple 
It was not till about 1 800 that a machine for winnowing was invenUd 
to work as part of Mtikk s peg-drum thrisher, and this made a 
complete separator or tlirasher which thrashed, cleaned and dehvered 
the grain at one operation Still these machines wen station iry, 
being generally built up in homesteads and operated by w iter 
power and the unthrashed corn had to be brought to them Port- 
able thrashing machines operated by horse power were used to a 
small extent, but tlic work was very hard on the horses and took 
them away when their services were otherwise retjuired on the 
farm When steam was developed as a motive power the portable 
thrashing machine became more general 

When Meikle had brought together the peg-drum and concave 
he had solved the difficulty of mechanical thrashing 1 he develop 
ment of the machine to the efficiency of the modern thrasher was 
very gradual, and was in the direction of greater speed to the drum 
and more beaters on it, and improved arrangements to ensure i 
clean sample of grain It is generally supposed that each pait 
was invented and perfected singly, but in reality the early experi 
mtnters had tried to make a complete separating machine In fact 
they covered the whole ground in theory before any mam featurt s 
were made practical 

The Modern Thrashing Machine — The present day thrashmg 
machine embodies the mam features of Meikle s maciiine and 
will thrash up to 16 quarters of oats per hour, depending on 
the size of the same I here are no fluted rollers at the feed, 
the sheaves are fed straight to the drum, but as the working 
of these high-speed drums was attended with considerable 
risk, the Threshing Machine Act 1878 now provides for some 
sort of guard or safety feed 

In the most modem thrashing machine the ordinary routine 
is as follows The loosened sheaf is fed in at the feed mouth 
under the drum guard and passes between the drum beaters 



888 


THRASHING 


and the concave ; most of the com falls through the concave on to 
the corn and chaff receiving board, but some of the corn and chaff 
remain among the straw; as the “ cavings ” (the short broken 
straw and leaf) need to be separated from the straw it is given a 
thorough tossing up on the shakers, which have an upwards and 
onwards peristaltic action, and deliver the straw at the end of the 
machine. The com, chaff and cavings fall on to a reciprocating 
board or “ upper shoe,” which carries them back to the middle 



Fig. I. — The internal construction and arrangement of the “Rus- 
ton " double crank finishing Thrashing Machine. (Ruston, Proctor 
& Co., Lincoln.) 


A, Corn feed opening. 

B, Thrashing drum. 

CC, Straw shakers. 

D, Collecting Ixjard of top shoe. 
EE, Caving riddle. 

FF, Dressing riddles. 

G, Grain spout. 

H, Large blower. 

I, Shut off Ud. 

J J , Elevator. 

K, S mutter. 

L, CreeptT. 

MxM, Riddle. 

N, Second blower. 


O, Grain passage. 

P, Spout. 

Q, Rotary screen. 

R, Grain pas.sagc. 

T, Classified grain. 

U, Rotary screen brush. 

V, Dust spout. 

W, Grain delivery to sacks. 

X, Dust. 

Z, Cavings delivery. 

Y, Chaff deUvery or chaff collec- 

tor may be fitted here to 
deliver chaff upon either 
side of machine, as desired. 


of the machine, where they meet the com that fell through the 
concave. The upper shoe passes the cavings, &c., over the end 
into a “ lower shoe,” which thoroughly sifts the corn and chaff 
from the cavings. The cavings are then carried along to the 
outside of the machine and emerge at an opening beneath the 
point where the straw passes out. The com and chaff fall 
through the lower shoe or caving riddle on to a receiving board 



Fig. 2 . — Thrashing Machine at work with stacking elevator behind. 
(Clayton 8c Shuttleworth, Lincoln.) 


which takes them back to the middle of the- machine, where they 
fall, meeting with a strong blast of wind from the first fan, which 
blows out the chaff and light matter, the small seeds and light 
dust being sifted out through finely perforated sieves, while 
larger debris such as thistle heads and ** chobs ” (broken heads) 
are taken off by a coarse sieve. The corn then passes into the 
shaker shoe, which is fitted with sieves to take off the larger seed, 
and thence to the elevator, which carries it to the top of the 


machine in a roughly dressed condition. The elevator delivers 
the com into the awner or “ hummeller,” which is fitted with 
helical blades to mb off the awns or beards which may still adhere 
to the grain. F'rom here the grain falls on to a second series 
of sieves, where it meets the blast of air from the second fan, which 
blows and sifts the light and coarse foreign matter from the 
grain, delivering this d6bris on the first com and chaff 
receiving board to undergo separation again along with that 
just fallen from the concave. The com falls from the sieve 
of this second dresser into a rotary screen where separations 
are made producing the clean sample and the tail com, which 
are delivered at separate openings below. There are modi- 
fications on the machine described — such as single fan-blast 
instead of double, &c. — but the general principles are the same. 

The concave which surrounds the drum is made adjustable, 
so that it can be regulated according to the nature of the crop 
to be thnLshed. An ordinary machine will thrash all usual 
farm crops, but great care has to be taken in adjusting the 
concave or the seed will be injured. Clover, however, is twice 



Fig. 3. — Thrashing Machine with fan-blast straw-stackor. 
(Clayton & Shuttleworth, Lincoln.) 


passed through a machine of this description, to free the seed 
from the haulm and afterwards to mb the seed clear from the 
chaffy but special machines to thrash it all in one operation 
are made. 

The dmm is carried on the main shaft and all other pulleys 
take their motion from it directly or indirectly. Sometimes 
the main shaft is lengthened to accommodate another pulley 
and so drive a chaff-cutter behind and chaff up the straw as it 
leaves the thresher. In some districts an elevator is driven 
behind to stack the straw. Others use a tmsser, which ties 
the straw into large bundles before delivering it for stacking. 

American Machines,— In American machines the straw, 
cavings, &c., are caught in a blast at the rear end of the machine 
and blown up in a light iron pipe of about 18 in. diameter 
on to the top of the stack, and the grain is delivered loose at the 
side through a spout into a box wagon. As the payment for 
thrashing is per bushel the grain is usually passed through a 
self-registering weighing apparatus, so that accurate account is 
kept of the bushels thrashed. In Great Britain payment is per 
quarter of 8 bushels, and as the machine delivers into 4-bushel 



Fig. 4 . — American “ Separator " with self-feeder and fan-blast 
delivery-pipe for straw. (Avery Manufacturing Co., Peoria, lUinois.) 


sacks this rough-and-ready measure is accepted. On American 
machines self-feeders are adopted, in which the sheaves are 
thrown on to a travelling web which carries them under re- 
volving knives to cut the bands and deliver them loose into the 
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<]rum, so that while many more bushels of gram are passed per 
day tlirough an American machine than is done in Great Britain, 
only about half the men are required at the work 

Thrashing Work — ^The minimum number of hands required 
in Great Britain are An engine-driver, a feeder, a sackman, 
and ten other men to handle the sheaves, straw, chaff, gram, 
&c , while half as many more mav be needed where the gram 
has to be carted, as when the thrashing is done in the field in 
harvest time An 8-h p steam engine is the usual motive 
power, but the development of the oil engine has provided 
a very satisfactory substitute The engine is usually of the 
“ traction type,*so that it can move the thrashing machine 
or “ barn work (as it is sometimis called) and elevator from 
place to place The usual quantities thrashed with a “ double 
lilast finishing machine,” as described, in the United Kingdom 
are, with a 5 ft wide drum, from 60 to 80 bushels per hour of 
wheat, and one-third to one-half more of oats and barley 

Sometimes the straw is stackid loosi , whih sonu times it is tied 
up with twine by a tier exactly hk< thn-t on a 'string binder" 
and then stacked up Where all the straw is used at the farm for 
foddei , &c , the fixed thrashing machine set uji in the barn is the 
most convemtnt Tlie sheafed corn has to be c irried to it, but, 
on tht othn hand, everytlung is undei co\(r, tlie work can be done 
on a wet day, and all the products of tlirashmg m the shape of 
grain, straw, cavings, chaff, &c , are kept diy In the greAt corn 
clistncts, howcvci, the portable thrasher is most convenient, it is 
set alongside the stack and only tlie gram and chaff are earned 
under eover, while the thrashed straw, is restacke d up on the spot 
as the work goes on The farmer finds the coal and the men 
and horses to cait water to the engine and corn to the barn and pays 
the proprietor of the thrashing outfit, who finds all the other men, 
about the following rates wheat is lod , oats and barley, is Od 
per quarter (P Me C ) 

THRASYBULUS, an Athenian general, whose public career 
began in 41 1 b c , when by his resolute behaviour he frustrated 
the oligarchic rising in Samos (see Pfloponnesian War), and 
secured the Athenian armament to the cause of democracy 
Llectecl general by the troops, he effected the recall of 
Alcibiades and assisted him in the ensuing naval campaigns 
Bv his brave defence at Cynossema (41 1) he won the battle 
lor Athens, and in 410 contributed towards the brilliant victory 
of Cyzicus In 406 he fought at Argmusae as a simple ship^s 
captain, but after the engagement was commissioned with 
Thcramenes {qv) to rescue some drowning crews In the 
subsequent inquiry Thrasybulus successfully disclaimed respon- 
sibility for the failure 

In 404, when exiled by the Thirty T\ rants for his services 
to the democracy, he retir^ to Thebes and there prepared for 
a desperate attempt to recover his countr\ Late m the >ear, 
with seventy men, he seized Ph)le, a hill fort on Mt Parnes 
A fone sent b> the Thirt> was repulsed and routed by a surprise 
attack Thrasybulus now gained the Peiraeus, 1000 strong, 
and successfully held the steep hill of Munychia against the 
oligarchs’ full force After this repulse the Thirty gave way to a 
provisional government of moderate oligarchs Meanwhile a 
bpartan fleet, which the latter had summoned, blockaded the 
Peiraeus, but King Pausanias, commanding the land forces, 
after some skirmishes effected a general reconciliation by 
which the democracy was restored (Oct 403) Thrasybulus 
was now the hero of the people, but a decree by w^hich he 
secured the franchise for all his followers, including many 
slaves, was rescinded as illegal 

In 395 Thrasybulus induced Athens to 30m the Theban league 
against Sparta, but did not himself take the field till 389, when 
he led a new fleet of 40 ships against the Spartans at Rhodes 
bailing first to the Bosporus he effected a democratic revolution 
at Bvzantium and renewed the corn-toll After a successful 
descent on Lesbos and the renewal of the 5 % import tax at 
Thasos and Clazomenae he sailed south in quest of further 
contributions, but met his death in a night surprise by the 
people of Aspendus By his exactions he had forfeited the 
confidence both of the allies and of Athens, but after his death 
the ill-feelmg subsided, and he was ever remenjbered as one 
of the saviours of his country- 


See Thucydides vui 75-105 , Xenophon, Hellenxca^ L/bias, 
c ^ratosth 55-61 and c Lrgocl 5, o, and Const ath \1 
Diodorus xiii xiv , Justin \ 9, 10, and Ntpos depend almost 
wholly on Xenophon Corpus tnscr att 11 lib and 14b 

(M O B C) 

THRASYMEDES, of Paros, a Greek sculptor P'ormerly he 
was regarded as a pupil of Pheidias, because he set up m 
the temple of Asdepius at Epidaurus a seated statue of that 
deity made of ivory and gold, which was evidently a copy of 
the Zeus of Phcidias But an inscription recently found at 
Epidaurus proves that the temple and the statue belong to 
the fourth century (See EptdaijRls ) 

THREAD (0 Eng praed, literally, that which is twisted, 
\frawan, to twist, to throw, cf “ throwster,” a silk-winder, Ger 
drehen, to twist, turn, Du draad, Ger Drahty thread, wire), a 
thin or fine cord of two or more yarns of fibrous substance, 
such as cotton, silk, wool or flax, tightly twisted together 
(See Spinning and ( otton and Cotton Manufacture ) 
Thread, whether as silk or cotton thread, is particularly usecl 
for sewing, but it is also used in weaving Lisle thread, a hard- 
twisted linen thread, originally made at Lille in France, is 
specially used in the manufacture of stockings (see Hosiery) 
Apart from the figurative sense of that which runs through the 
course of a subject, narrative or speech, as a connecting thought, 
idea or purpose, the term is also applied specificalK to the spiral 
part of a si rew {qv) 

THREAT, a menace or intimidation At common law the 
employment of threats or other forms of intimidation to induce 
a person to enter into a contract will give the right to sue 
for Its recision or avoidance, or to plead the special form of 
intimidation in answer to any action brought, or to sue for 
damages occasioned by entering into the contract (See such 
headings as Coercion, Contract, Extortion, Acc ) 

In criminal law the sending of threatening letters (or causing 
them to be received), demanding with menaces and without 
reasonable cause money or other valuable thing, is a felony^ 
So IS the sending a letter threatening to burn or destroy any 
house, barn or other building or to kill or maim cattle It is 
also a felony to threaten to accuse a person of a crime for the 
purpose of extorting money, or merely to demand money or 
other property, without having any claim to it, by means of a 
threat 

THREE BODIES^ PROBLEM OF, the problem of determining 
the motion of three bodies moving under no influence but that 
of their mutual gravitation No general solution of this problem 
IS possible As practically attacked it consists m the problem 
of determining the perturbations or disturbances in the motion 
of one of the bodies around the principal or central body, pro- 
duced by the attraction of the third Examples are the motion 
of the moon around the earth as disturbed by the action of the 
sun, and of one planet around the sun as disturbed by the action 
of another planet 

THREE RIVERS, or Trois Rivieres, a city and port of entry 
of Quebec, Canada, and capital of St Maurice county^ 
situated at the confluence of the rivers St Maurice and St 
Lawrence The St Maurice flows in from the north, and, being 
divided at its mouth by^ two islands, the channels g.ve the town 
Its name It is on the line of the Canadian Pacific railway, 
78 m S W of Quebec and 92 m N E of Montreal Founded 
in 1634 by Champlain, Three Rivers is one of the oldest towns 
in Quebec It is the centre of a large lumber trade, which is 
tarried on along the St Maurice and its tributaries Some miles 
from the city are the St Maurice forges, where iron wares were 
manufactured as early as the 17th century Other industries 
are furniture and cabinet making, boot and shoe making, and 
those carried on in the brass and lead foundries, saw-mills, and 
carnage factories The city is the seat of a Roman Catholic 
bishopric A large trade is carried on in lumber, gram, cattle, 
&c , which are shipped to South America, the West Indies, 
Great Bntain and the United States, and a great development 
has been caused by the utilization of the water-power of the 
St Maurice at Shawanegan, Grand Mere and other falls, for the 
manufacture of wood pulp As a result, the population, long 
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stationary or shghtly dec lining, increased from 8334 (1891) 
to 9981 (1901), and 12,730 6906) The city was almost 
destroyed D> fire on the 23rd of June 1908, hot it was quickly 
rebuilt 

THRENODY, i lament written m verse, a difge, a funeral ode 
composed m honour of a dead personage The word is an 
adaptation of the Greek Oprfvia^a, a funeral dirge, from 
lamentation, wailing, I cry aloud, and <^>7, a song, 

ode, to sing 

THRESHOLD, the door-siU, the piece of stone or wood whu h 
IS placed at the bottom of a door, gate, or entrance to a house 
or other building 1 he w ord is used m ps) chology as the equiva- 
lent of Ger Schwelte and of I.at Iwxen^ t e the lowest limit of 
sensation, the point at whii h the intensity of sensation becomes 
just noticeable Etvmologically threshold (0 Eng jfterscold 
M Eng preswold) has usually been divided thresh , t e tlirash, 
beat, and wold, wald, wood , the word meaning the pieces of 
wood beaten or trampled by the feet The termination, as 
IS shown by the Old English form, has probably no connexion 
with wald, but IS mereh a suffix, as in O H Ger drtscuftt, 
threshold The first part is certainly “ thrash,” beat , some ha\ e 
supposed that in earK times the entrant e to a house was used 
as a threshing-flooi 

THRIFT, economy in personal or domestic expenditure, 
the habit and practice of saving, careful or fiug<d management 
in money matters Ihe word, which is borrowed from Scan- 
dinavian languages, meant the condition of one who thrives or 
prospers (M Eng ihriwi, led thrtfa, to clutch, seize, Norw 
triva, seize) Jhere are several species of plants, such as the 
sea-pmk, Armerta marUtma, or March rosemary (Stahee) which 
from their vigorous growth are often termed “ thrift ” 

THRING, EDWARD (1821^1887). English schoolmaster, 
was the son of John Gale Dalton 1 bring, rector of Alford, 
Somerset, and was born on the 19th of November 1821 His 
elder brother was IIenr>, afterwards Lord, Thring (1818-1907) 
the distinguished Parliamentary counsel (1868-1886), who was 
made a peer m 1886 Edward was educated first at Ilminster 
grammar school and afterwards at Eton, where he became 
head of the school, and Captain of Montem m 1841, the last 
occasion on which that ancient festival was celebrated He 
then entered Kmg’s College, Cambridge, won the Person Prize 
for Greek Verse, and was elected fdlbw At that time King’s 
College scholars retained the privilege of proceeding to a degree 
without examination, but Jhnng thought the maintenance of 
this usage inexpedient in the interests of learning and wholly 
indefensible in principle, and his vigorous protests agamst it 
aroused lively academic controversy, and became effective in 
1851, when It was abolished On leaving the university in 
1846 he was ordained, and served for a short time as curate in 
Gloucester Here he took remarkable interest m the elementary 
school of the parish, and ever afterwards attributed much of 
his professional success and his insight mto educational 
principles and methods to the expeiience he had acquired in 
imparting tne humble rudiments of learning to the children of 
the poor After an interval of tw'o or three years, spent partly 
m private tuition and partly as curate at Cookham Dean, he 
married m 1853 a daughter of Carl Koch, commissioner of 
customs at Bonn, and was elected to the mastership of Upping- 
ham School, a post whidi he retained until his death in 1887 
Tlvit school had been founded in 1584, was slenderly endowed, 
poorly housed, and little known Thrmg found only twenty-five 
boys in it, but he succeeded in raising it, both in numbers and 
repute, to a position in the first rank among English public 
sc hools He had a strong conviction that there should be a limit 
to the number of pupils entrusted to the care of ont headmaster, 
and he fixed that limit at 300, although, owing to the increasing 
popularity of the school, 4 ie was under strong temptation to 
exceed it Little by little he surrounded himself with a loyal 
Staff of masters, raised money for the building and equipment of a 
noble schoolroom and chapel> besides class-rooms and eleven 
boarding-houses Among the distinctive features of his plans 
and achievements were (i) his strong sense of the need for a 


closer study of the characteristics of individual boys than is 
generally found possible in large public schools, (2) his resolute 
adherence to the discipline of the ancient languages, in con- 
nexion with English, as the staple of a liberal education, (3) 
his careful provision of a great variety of additional employments 
and interests, in studies and in games, to suit the aptitudes of 
different pupils, (4) the value he attached to the aesthetic side 
of school training, as evinced in the encouragement he gave 
to music and to drawing and to the artistic decoration of the 
schoolrooms, and above all (5) his rebellion against mere routine 
and his constant insistence on the moral purpose of a school a 
a training-ground for character, rather than Us a place soleh 
concerning itself with the acquisition of knowledge Ihe 
vigour and intrepidity of his character were conspicuoush 
shown m 1875, when an outbreak of fcvei made Uppingham fi 1 
a time untenable, and when, at a few days’ notice, he took 
a disused hotel and some boarding-houses at Borth, on tht 
Cardiganshire coast, and transported the whole 300 boys, with 
30 masters and ihcir households, to it as to a city of refuge 
Here the school was earned on with undiminished and even fresh 
zest and efficiency for fourteen months, during which needful 
sanitary measures were taken in the town 

Unlike Arnold, with whose moral earnestness and lofty cdu 
cational aims he was m strong sympathy, he took little or no 
part in outside controversies, political or cccksiaslual All the 
activity of his life centred round the sihool His was the first 
public school to establish a gymnasium, and the first to found a 
town mission in a district of South London, with a view to interest 
the boys in an effort to improve the social condition of the poor 
He took the first step in 1869 in the formation of the Head 
Masters’ Conference, an institution which has evci since done 
much to suggest improvements in method and to cultivate a 
sense of corporate life and mutual helpfulness among the tcacht rs 
in the great schools And in 1887 ht took the bold and unpie- 
cedented step of inviting the Association of Head Mistresses to 
Uppingham, and giving to Ihem a sxmpathctic address lit 
also formed an association in Uppingham, with lectures, cookert 
classes, concerts, and other aids to the intellectual and soCial 
improvement of the residents of the little town He gave 
valuable evidence before the Schools Inquiry Commission of 
Loi^ Taunton m 1866, but it was very characteristic of him that 
he dreaded the intrusion of public authority, whether that of 
royal commissioners or of the legislature, mto the domain of the 
school, wherein he thought it indispensable that the liberty and 
personal inventiveness and enthusiasm of teachers should have 
full scope and be hindered by no official regulations 

Ills contributions to literature were not numerous, but were ill 
closely connected with his woik as a schoolmaster I hoy weie 
Thoughts on Life Science (18(^9) written under the assumed name 
of Benjamin Place, Education and School (i8(>4), The Theory and 
Practice of Teaching {188^), Uppingham School Sermons (1858), 
The Childs Grammar (1852), The Principles of Grammar (i8()8) , 
CAcrctses tn Grammatical Analysts (1808), School Songs (1858I, 
liorth Lyrics, poems and translations (1887), and a volume of 
Miscellaneous Addresses, published after his death m 1887 

Tlie fullest account of his life is that written by G R Paikm 
(1898) containing copious extracts from his diary and letters 
4 Memory of Edward Thring, and Uppingham by the Sea, written 
by J H Skrme the warden of Glenalmond who was first a pupil 
and afterwards an assisbmt master at the school presents a vivid 
and attractive picture ol Ihnng’s active life and an affection Tt 
and yet discriminating estimate of his character Other particulars 
may be found 111 the chapter devoted to his biograpliy in Sir Joshu 
Fitch s Educational Aims and Methods, and m Edward Ihung 
Teacher and Poet, by C^non H D Rawnsley (J G F ) 

THROAT (0 Eng \>rotu, ^rote or \>rota, possibly from ^reotan, 
to press, whence threat, or, with loss of initial s, connected 
with strut, to swell), the term applied to the front external 
|xiri of the neck from below the chin to the collar-bone in human 
and animal anatomy, and to the internal parts, which include 
the gullet, VIZ the fauces, pharynx and oesophagus, and the wind 
pipe, viz the larynx and trachea (see Pharynx, Alimentary 
Canal, Respiratory System Anatomy, and for diseases 
see Pharyngitis, Larvngitis, Diphtheria, Tonsiutis, and 
Oesophagus) 



THROCKMORTON—THRONE 891 


THROCKMORTON (or Throgmorton), FRANCIS (1554- 
1584), English <x>nbpirator, the son of Sir John Throckmorton 

of Feckenham in Warwickshire, and his wife Margery Putten- 
ham Sir John had been concerned m Wyatt’s rebellion against 
Queen Mary ludor, but was afterwards known as a sympathizer 
with the Roman Catholic party in the reign of Queen Eliza- 
beth, and in 1580 was removed from his post of chief justice 
of Chester for irregularities in his office, but probably because 
he was suspected of disloyalty by the government Francis 
was educated at Hart Hall, Oxford, which he entered in 1572 
In 1576 he was enrolled in the Inner Temple At Oxford he 
had come under the influence of the Roman Catholics, whose 
power was still great in the university, and must have heard 
of Edmund ( ampian {qv) who had left shortly before he him- 
self entered the university When Campian and Parsons came 
to England in 1580 tc? conduct the Jesuit propaganda against 
Quetn Eh/ibeth, Eraneis Throckmorton w.is one of a society 
of members of the Inner lemple who united to hide and help 
them In that year he went abroad, first to join his bi other 
Thomas, who was engaged with the exiled Roman Catholics 
in Pans, and thin to travel in Italv and Spain Wlulc abroad 
he eonsorled with exiled papists and was undoubtedly engaged 
in I reasonable intiigues In 1583 he returned to act as the 
confidential agent of an elaborate conspiracy which had for its 
objei t the invasion of England by a French force under command 
of the duke of Guise, or by Spaniards and Italians sent by 
Philip II for the purpose of releasing the imprisoned Mary 
Queen of Scots and restoring the authority of the pope i hroek- 
morton possessed, or occupied, a house on Paul’s wharf, London, 
which served as a meeting-place for the conspirators Many 
plots were being carried on alongside of tlie eiiief one, and the 
suspicions of the government weie aroused Throckmorton s 
constant visits to the Spanish ambassador, Bernardino dc 
Mendoza, attracted attention, and he was arrested in October 
15^3 ciphering a lettei to Queen Mary when the 

constables came upon him suddenly, but he found time to send 
a casket of compromising papers by a trustworthy maidscrv ant 
to Mendoza, and a card m cipher in which he promised to reveal 
nothing As he refused to confess when brought before the 
council, he was pul on the rack in the Tower He resisted a 
fast applu tition of the torture, but his strength and courage 
failed when he was thuatened with a second, and he made a 
full lonfession At a later period he retracted and asserted 
that his avowals were false and had been extorted from him 
bv pain, or had been put m his mouth by the examiners His 
confession agi ecd, however fully with what is known from other 
sources of tlie plot, and there can be no doubt that whin his 
house was seari bed the ( ons tables found lists of his confederates, 
plans of harijours meant foi use by foreign invaders, tieatises 
in defence of the title of the Queen of Scots to the throne of 
England, and “ infamous libels on Queen Elizabeth printed 
beyond seas” His trial, which in the circumstances w^as a 
mtr«. formality^, took place on the 21st of May 1S84, and he 
was executed at Tyburn on the loth of July Ihe airest and 
confession of Ihrockmorton were events of great importance 
They terrified the conspirators, v/ho fled abroad in large numbers, 
and led to the expulsion of the Spanish ambassador and so to 
wai with Spain 

THROCKMORTON (or Throgmorton), SIR NICHOLAS 

(i^ie; 1571), English diplomatist and politician, was the 
iourth of eight sons of Sir George Throikmorton of Congleton in 
Warwiekshiie, and uncle of the conspirator Francis Throck- 
morton (see above) He was brought up in the household of 
Catherine Parr, the last wnfc of Henry VIII In his youth he 
v\as favourable to the* reformers in religion He sat in par- 
liament from 15415 to 1^67 During the reign of Edward VI 
he was in high favour with the regents In 1547 he was present 
at the battle of Pinkie during the invasion of Scotland When 
on the death of Fdward VI an attempt was made to place 
I ady Jane Grev OaI the throne, he contrived to appear as the 
friend of both parties, and secured the favour of Queen Mary 
Tudor He was, however, suspected of complicity in Wyatt’s 


rebellion in 1554, and was brought to trial at the Guildhall on 
the 17th of April of that year By eloquent c, readmess of wil, 
and adroit flattery of the jury he contrived to secure his 
acquittal m the face of the open hostility of the judge— -a unique 
achievement at a time when the condemnation of prisoners 
whom the authorities wished to tonvii t was a mere matter ol 
course. The jurymen were fined and sent to prison, and Ihrock- 
morton was detained in the Tower till the following year Hiere 
was some talk of bringing him to Inal again, but lie made hn 
peace, and was employee! bv Queen Mary After the accession 
of Elizabeth he rose rapidly into favour. He became chamber- 
lam of the exchequer, and from May 1559 to April 1564 lie was 
ambassador in France During the latter part of this period 
he was associated with Sir Thomas Smith, whose function \^as at 
least partly to watch and ihcrk his fellow -ambassador It 
was m these years that Throckmorton became acquainted with 
Mary Queen of Scots He had to conduct the delicate nego- 
tiations which accompanied her return to Scotland, and though 
he was a supporter of the reformers on political giounds, he 
became her personal friend and was alw^ays willing to do hei 
service As ambassador in Trance he exerted himself to indute 
Elizabeth to aid the Huguenots, and took a part in the war of 
religion He was taken prisoner b) the Catholic leader, the. 
duke of Guise After his return to England he was sent is 
ambassador to Siotland in May 15O5 The mission entrusted to 
him was to pic vi nt Quten Maiy ’s marriage with Darnley, which 
however he was unable to do After the murder of Darnley he 
was again sent to Si otland in June 1567 on a still more hopeless 
mission than the first He was instructed to persuttde the 
Scottish barons who had just imj>risoncii the queen to restore her 
to her authority His known friendship for Queen Mary and his 
constant support of her claim to be reH.ognized as Elizabc'th’s 
sureissor made him a very unwelcome representative of 
England in that crisis MorecJver, the queen of Fngland in- 
creased his diffircdties by making him the bcjarer of offensive 
messages to the barons, and by i ontradictory instructions 
He cannot have undertaken his task with much zeal, for lus 
own opinion was that Elizabeth vcould consult her interests 
best by supporting the barons In Edinburgh Ihrockmorton 
could effect little, but he exerted himself to secure the personal 
safety of the queen He offended his mistress by showing his 
instructions to the Scottish barons, and was recalled in August 
In 1569 he fell under suspicion during the duke of Norfolk’s 
conspiracy in favour of Mary, and was imprisoned for a time 
at Windsor, but was not further proceeded against He died on 
the 12th of February 1571 Sir Nicholas married Anne Carew, 
and his daughter Elizabeth bciame the wife of Sir Walter 
Raleigh 

THRONE) a royal, viceregal, or episcopal chaar of state stand- 
ing upon a dais or platform Formerly the platform, with the 
steps leading up to it, was eompnsed m the sigmficanex; of the 
word — hence the familiar expression to “ mount the throneJ* 
The ceremonial induction of a sovereign into his throne is one 
of the usual solemnities of a coronation, while enthronization of 
the bisliop in his cathedral is the final observant e m the making 
of a diocesan The throne, which is of immemorial antiquity, 
IS the universal ancestor of all chairs, which were for long sv inbols 
of authority and rule In early days and in oriental countries 
thrones were of barbaric magnificence Solomon’s was of 
ivory “ overlaid with the best gold ” There were two figures 
of lions at the sides, with two other lions on each of the six 
steps The remains of a throne in rock-crystal were found in 
the ruins of Sennacherib’s palace The Persian throne made for 
Abbas the Great was of white marble Ihis monarch appears 
to have had a nice taste in thrones, for in 1605 ht presented one 
to the Russian tsar Boris which is covered with sheets of gold 
and decorated with precious stones and pearls Tsar Michael 
Teodorovitch, grandfather of Peter the Great, outdid even this 
magnificence, for his “ golden throne ” is set with eight thousand 
turquoises, fifteen hundred rubies, four great amcthvsts and 
two large topazes One of the glories of Delhi, until it was 
sicked bv Nadir Shah, was the ‘peacock throne,” the value 
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of which was estimated, perhaps with some Eastern exuberance, 
at twelve millions sterling It was ascended by silver steps and 
stood on golden feet set with jewels It obtained its name from 
the two open peacocks’ tails composed of magnificent diamonds, 
rubies, and other stones which formed part of its appurtenances 
Apparently it was made for Shah Jahan by the French designer 
of the Taj Mahal According to that veracious chronicler, 
Sir John Mandeville, the seven steps of the throne of Prester 
John were respectively of onyx, crystal, green jasper, amethyst, 
sardonyx, cornelian and chrysolite They were bordered with 
gold and set with pearls The throne itself was of gold enriched 
with jewels Ranjit Singh’s golden throne — it is of wood 
covered with plates of gold — is in the possession of the British 
Crown European thrones were usuallv more modest in concep- 
tion and less barbaric in execution than those, real or legendary, 
of the East The medieval emperors of Byzantium had, how- 
ever, imbibed a good deal of the Orient, and their famous 
throne, which is supposed to have been imitated from, as well 
as named after, that of Solomon, was guarded by golden lions, 
which rose to their feet and roared when some artful mechanism 
was set in motion An exceedingly ancient chair of state is the 
so-called throne of Dagobert (see Chair) The most recent 
writers on this remarkable relic suggest that it is a bronze copy 
of Dagobert’s golden throne However that may be, there 
can be no doubt that it possesses at least one illustrious modern 
association, for Napoleon sat m it when he distributed the 
first decorations of the Legion of Honour in his camp at Boulogne 
in 1804 The throne which Napoleon had made for himself 
was a heavy gilded chair with an abundance of Egyptian orna- 
ment, lions* heads and imperial eagles One of the many 
Lunositics of a conclave for the electing of a pope is that every 
lardinal present occupies a throne, since, during the vacancy of 
the Holy See, each member of the Sacred College is a potential 
sovereign. When the election has taken place the canopy of 
every throne is lowered, with the exception of that occupied 
by the new pontiff The palaces of the great Roman nobles 
contained — and still in some lases contain — a throne for use 
in the event of a visit from the pope The papal throne itself 
IS an antique bronze chair which stands in St Peter’s Embassies 
frequently contain a throne for the use of the sovereign m whose 
territory the building technically stands No ancient throne- 
L^hair pertains to the British monarchy, the coronation chair 
iS not, properly speaking, a throne, since it is used only during 
i portion of the coronation ceremonies The actual throne of 
Great Britain is the oaken Gothic chair m the House of Lords 
occupied by the sovereign at the opening and prorogation of 
parliament 

THRUM-EYED, a botanical term for flowers which occur in 
two forms, one of which shows the stamens in the mouth of the 
corolla, as in the primrose, contrasted with pin-eyed {qv) 

THRUSH (A S pry^cCy Icel prostr, Norw Trust, O H Ger 
Drosce, whence the mod Ger Drossel, to be compared with 
the analogous English form Throstle, ^ now almost obsolete, 
both being apparently diminutives), the name that m England 
seems to have been common to two species of birds, the 
first now generally distinguished as the song-thrush, but 
known in many districts as the mavis,- the second called the 
mistletoe-thrush, but having many other local designations, of 
which more presently 

The former of these is one of the finest songsters in Europe, 
but It IS almost everywhere so common that its merits in this 
respect are often disregarded, and not unfrequently its melody, 
when noticed, is ascribed to the prince of feathered vocalists, 
the nightingale (qv) In the spring and summer there is hardly 
a field, a copse or a garden th it is not the resort of a pair or more 
of song-thrushes, and the brown-backed bird with its spotted 

^ For many interesting facts connected with the words " thrash " 
and “ throstle " which cannot be entered upon hero the reader 
should consult I^ofessor bkcat's Etymological Dictionary 

4 Cognate with the French mauvis though tlu,t is nowadays 
wxost restricted to the redwing Its diminutive is mauviette, 
cKe modem table name of the skvlark and perhaps mavis was in 
English originally the table name of the thrush 


breast, hopping over the grass for a few yards, then pausing to 
detect the movement of a worm, and vigorously seizing the 
same a moment after, is one of the most familiar sights Hardly 
less well-known is the singular nest built by this bird — a deep 
cup, lined with a thin but stiff coating of fragments of rotten 
wood, ingeniously spread, and plastered so as to present a 
smooth interior — in which its sea-green eggs spotted with black 
are laid An early breeder, it builds nest after nest dunng the 
season, and there can be few birds more prolific Its ravages 
on ripening fruits, especially strawberries and gooseberries, 
excite the enmity of the imprudent gardener who leaves his 
crops unprotected by nets, but he would do >Vell to stay the 
hand of revenge, for no bird can or does destroy so many snails, 
as IS testified to the curious observer on inspection of the stones 
that It selects against which to dash its captures — stones that 
are besmeared with the slime of the victims and bestrewn with 
the fragments of their shattered shells Nearly all the young 
thrushes reared in the British Islands — and this expression 
includes the storm-swept isles of the Outer Hebrides, though 
not those of Shetland — seem to emigrate as soon as they are 
fit to journey, and at a later period they are followed by most 
of their parents, so that many parts of the kingdom are abso- 
lutely bereft of this species from October to the end of January 
On the continent of Europe the autumnal influx of the birds 
bred in the North is regarded with much interest, for they are 
easily ensnared and justly esteemed for the table, while their 
numbers make their appearance in certain districts a matter of 
great importance 

The second species to which the name applies is distinguished 
as the mistletoe-thrush, or, by corrupt abbreviation, the missel- 
thrush ^ It IS known also in many districts as the ** storm-cock,” 
from Its habit of singing in squally weather that silences almost 
all other birds, and holm- (t e holly-) thrush ”, while the harsh 
cries It utters when angry or alarmed have given it other local 
names, as “ screech,” “ shnte ” and “ skrike,” all traceable to 
the Anglo-Saxon Scric ^ This is a larger species than the last, 
of paler tints, and conspii uous in flight by the white pati hes on 
Its outer tail-feathers Of bold disposition, and fearless of the 
sleet V storms of spring, as of predatory birds, the cock will take 
his stand on a tall tree, “ like an enchanter calling up the gale ” 
(as Ij^app happily wrote), and thence with loud voice proclaim 
in wud and discontinuous notes the fervour of his love for his 
mate, nor docs that love tease when the breeding-season is 
past, since this species is one of those that appear to pair for 
life, and even when, later in the year, it gathers m small flocks, 
husband and wife may be seen in close company In defence 
of nest and offspring, too, few birds are more resolute, and the 
daw, pie or jay that approaches with an ill intent spiedily 
receives treatment that causes a rapid retreat, while even the 
marauding cat finds the precincts of the “ master of the coppice,” 
{Pen y Uwyn), as the Welsh name this thrush, unsuitable for 
Its Stealthy operations The connexion of this bird with the 
mistletoe, which is as old as the days of Aristotle, is no figment, 
as some have tried to maintain Not onl> is it exceedingly 
fond of the luscious viscid berries, but it seems to be almost the 
only bird that will touch them 

The thrushes form a distinct family Turdidac of the Osemes 
division of perching birds and are now divided into hvo sub- 
families, (i) Turdinae, or true thrushes and their immediate 
allies the ousel iq v ) the fieldfare {q v ) the redwing {q v ) the 
rock- thrushes (Monticola), the whca tears, s^tonechats whmehats 
(see Wheatear), the redstarts {qv), robins (see Redbreast), and 


There is no doubt of the bird taking its name from the plant 
mLstlotoe {Viscum album), about the spelling of which there can be 
no uncertainty — b Misteltan the final syllable priginall> signify- 
ing ' twig,' and surviving in the modern tine ” as of a fork or 
of a deer's antler 

• It seems quite possible that the word shnkt, though now 
commonly accepted as the equivalent, m an ornithological sense, 
of Lam us may have been ongmally applied to the mistletoe-thrush 
In several of the Anglo Saxon Vocauularies dating from the 8th 
to the nth century as printed by Thomas Wright, the word Scnc 
which can be hardly anjrthing else than the early form of “ slirike " 
IS glossed T Urdus 
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hedge-sparrows (see Sparrow) In these, as opposed to the warblers 
the young arc spotted (2) Myiodectinae, a small group, chiefly 
South American with strong bnstles round the gape. (3) Sylvi 
mac (ste Warblers) (4) Pohoptilmae or gnat-catchers of North 
and South America (5) Mmunae or mocking-birds {q v ) The 
so-callcd babbhng-thrushes which occur throughout the Old 
World are usually referred to a distinct family, the Timehidae, 
characterized by strong bills and feet, and short rounded and in- 
curved wmgs The ant thrushes" belong to a different family 
(bee Pitta) (A N) 

THUCYDIDES (@ovKv8t8>;s), Athenian historian Materials 
for his biography are scanty, and the facts are of interest chiefly 
as aids to the appreciation of his life’s labour, the History 0/ the 
Peloponnesian War The older view that he was probably born 
in or about 471 B c is based on a passage of Aulus Gcllius, who 
sa>b that m 431 Hcllanicus “ seems to have been ” sixty-fivc 
years of age, Herodotus fifty-three and Thucydides forty 
{Noct ait XV 23) The authority for this statement was 
Pamphila, a woman of Greek extraction, who compiled bio- 
graphical and historical notices in the reign of Nero The value 
of her testimony is, however, negligible, and modern criticism 
int lines to a later date, about 460^ (sec Busolt, Gr Gesch 111 
pt 2, p 621) Thucydides’ father Olorus, a citizen of Athens, 
belonged to a family which derived wealth and influence from 
the possession of gold-mines at Scapte Hyle, on the Thracian 
coast opposite Thasos, and was a relative of his elder namesake, 
the Ihracian prince, whose daughter Hcgesipyle married the 
great Miltiades, so that Cimon, son of Miltiades, was possibly 
a connexion of Thucydides (see Busolt, ibid p 618) It was m 
the vault of the Cimonian family at Athens, and near the remains 
of Cimon’s sister Elpiniee, that Plutarch saw the grave of 
Thucydides Ihus the fortune of birth secured ihiee signal 
advantages to the future historian he was rich, he had two 
homes — one at Athens, the other in Thrace--no small aid to a 
comprehensive study of the conditions under which the Pelo- 
ponnesian War was waged, and his family connexions were 
likely to bring him from his carl> years into personal intercourse 
with the men who were shaping the history of his time 

The development of Athens during the middle of the 5th 
(cntury was, in itself, the best education which such a mind as 
that of Thucydides could have received The expansion and 
consolidation of Athenian power was completed, and the inner 
resources of the city were being applied to the embellishment 
and ennoblement of Athenian life (see Cimon, Pericles) 
Yet t\\Q History tells us nothing of the literature, the art or the 
social life undcT whose influences its author had grown up 
The “ Funeral Oration ” eontains, indeed, his general testimony 
to the value and the charm of those influences But he leaves 
us to supply all examples and details for ourselves Beyond 
a passing reference to public festivals,” and to “ beautiful 
surroundings in private life,” he makes no attempt to define 
those “ recreations for the spirit ” which the Athenian genius 
had provided in such abundance He alludes to the newly 
built Parthenon only as containing the treasury, to the statue 
of Athena Parthenos which it enshrined, only on account of 
the gold which, at extreme need, could be detached from the 
image, to the Propylaea and other buildings with which Athens 
had been adorned under P( rides, only as works which had re- 
duced the surplus of funds available for the war He makes no 
reference to Aeschylus, Sophocles, Euripidts, Aristophanes, the 
architect Ictinus, the sculptor Pheidias, the physician Hippo- 
crates, the philosophers Anaxagoras and Socrates Herodotus, 
if he had dealt with this period, would have found countless 
occasions for invaluable digressions on men and maimers, on 
letters and art, and ^we might almost be tempted to ask 
whether his more genial, if laxer, method does not indeed 
correspond better with a liberal conception of the historian’s 
office No one can do full justice to Thucydides, or appre- 
ciate the true completeness of his work, who has not faced 
this question, and found the answer to it 

It would be a hasty judgment which inferred from the omis- 

^ Chnst (Gesch dtr grtech LtU ) gives the date of birth as " about 
455 " 


sions of the History that its author s interests were exclusively 
political Thucydides was not writing the history of a period 
His subject was an event—the Peloponnesian War— a war, as 
he believed, of unequalled importance, alike in its direct results 
and m its political sigmficance for all time To his task, thus 
defined, he brought an intense concentration of all his facul- 
ties He worked with a constant desire to make each successive 
incident of the war as dear as possible To take only two 
instances there is nothing in literature more graphic than his 
description of the plague at Athens, or than the whole narrative 
of the Sicilian expedition But the same temper made him 
resolute m excluding irrelevant topics The social life of the 
time, the literature and the art did not belong to his subject 

The biography which bears the name of Marcellinus states 
that Thucydides was the disciple of Anaxagoras in philosophy 
and of Antiphon m rhetoric There is no evidence to confirm 
this tradition But Thucydides and Antiphon at least belong 
to the same rhetorical school and represent the same early 
stage of Attic prose Both writers used words of an antique or 
decidedly poetical cast, both point verbal contrasts by insisting 
on the precise difference between terms of similar import, and 
both use metaphors somewhat bolder than were congenial to 
Greek prose m its riper age The differences, on the other hand, 
between the style of Thucydides and that of Antiphon arise 
chiefly from two general causes First, Antiphon wrote for 
hearers, Thucydides for readers, the latter, consequently, can 
use a degree of condensation and a freedom m the arrangement 
of words which would have been hardly possible for the former 
Again, the thought of Thucydides is often more complex than 
any which Antiphon undertook to interpret, and the greater 
intricacy of the historian’s style exhibits the endeavour to express 
each thought - Few things m the history of literary prose are 
more interesting than to watch that vigorous mind in its struggle 
to mould a language of magnificent but immature capabilities 
ihe obscurity with which Thucydides has sometimes been 
reproached often arises from the very clearness with which a 
complex idea is present to his mind, and his strenuous effort 
to present it in its entirety He ne\er sacrifices thought to 
language, but he will sometimes sacrifice language to thought 
A student may always be consoled by the reflection that he is 
not engaged in unravelling a mere rhetorical tangle Every 
light on the sense will be a light on the words, and when, as is 
not seldom the case, Thucydides comes victoriously out of 
this htniggle of thought and language, having achieved perfect 
expression of his meaning in a sufficiently lucid form, then 
his style rises into an intellectual brilliancy — thoroughly manly, 
and also penetrated with intense feeling — which nothing m 
Greek prose literature surpasses 

The uncertainty as to the date of Thucydides’ birth renders 
futile any discussion of the fact that before 431 he took no 
prominent part m Athenian politics If he was bom in 455, the 
fact needs no explanation, if in 471, it is possible that his 
opportunities were modified by the necessity of frequent visits 
to Thraoe, where the management of such an important property 
as the gold-mines must ha\ e claimed his presence The manner 
in which he refers to his personal influence m that region is such 
as to suggest that he had sometimes resided there (fv io«?, i) 
He was at Athens m the spring of 430, when the plague 
broke out If his account of the svmptoms has not enabled 
physicians to agree on a diagnosis of the malady, it is at least 
singularly full and vivid He had himself been attacked by the 
plague, and, as he briefly adds, he had seen others suffer ” 
The tenor of his narrati\e would warrant the inference that he 
had been one of a few who were active m ministermg to the 
sufferers 

The turning-point in the life ot Thucydides came m the wmter 
of 424 He was then forty -seven (or, according to Busolt, about 
thirty-six), and for the first time he is found holding an official 
position He was one of two generals entrusted with'the com- 
mand of the ngions towaids Thrace (ra irri 0p^ucr7s), a phrase 
which denotes the whole Thracian seaboard from Macedouia 

* See Jcbb'b 4 ttic Orators 1 35 
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catjlward to the vicinity of the Thratian Chersonese, though 
often used with more special reference to the Chalcidic penin- 
sula His colleague m the command was Eucles About the 
end of November 434 Eucles was m Amphipolis, the stronghold 
of Athenian ptaver m the north-west To guard it with all 
possible vigil ince was a matter of peculiar urgency at that 
moment 1 he ablest of Spartan leaders, Brasidas (<7 v ), was in 
the Chalcidic peninsula, where he had already gamed rapid 
success, and part of the population between that peninsula 
and Amphipolis was known to be disaffected to Athens Under 
buch circumstances we might ha\x expected that Thucydides, 
who had seven ships of war with him, would have been ready to 
co-operate with Eucles It appears, however, that, with his 
ships, he was at the island of Thasos when Brasidas suddenly 
appeared before Amplnpolis Eucles sent in all haste for Thucy- 
dides, who arrived with his ships from Thasos just in time to 
beat off the enemy from Eion at the mouth of the Str> mon, but 
not m time to save Amphipolis The profound vexation and 
dismay felt at Athens found expression m the punishment of 
Ihucydides, who was exiled Cleon is said to have been the prime 
mover in his condemnation, and this is likely enough 

hrom 423 to 404 Thucydides lived on his property m Thrace, 
ijut much ot his time appears to have been spent in travel 
He vibited the countries of the Peloponnesian allies — recom- 
mended to them by his quality as an exile from Athens, and he 
thus enjoyed the rare advantage of contemplating the war from 
various points of view He speaks of Uie increased leisure 
which his banishment secured to his study of events He refers 
partly, doubtless, to detachment from Athenian politics, partly 
also, we may suppose, to the opportunity of visiting places 
signalized by recent events and of examining their topography 
I he local knowledge which is often apparent in his Sicilian books 
may have been acquired at this period The mind of Thucy- 
dides was naturally judicial, and his impartiality — which seems 
almost superhuman by contrast with Xenophon’s HelUmca — 
was in some degree a result of temperament But it cannot 
be doubted that the evenness with which he holds the scales 
was greatly assisted by his experience during these years of 
exile 

His own words make it clear that he returned to Athens, at 
least for a time, in 404, though the precise date is uncertain 
The older view (cf Classtn) w^as that he returned some six 
months after Athens surrendered to Lysander More probably 
he was recalled by the special resolution carried by Oenobius 
prior to the acceptance of L> sander’s terms (Busolt, ibid p 628) 
He remamed at Athens only a short time, and retired to his 
property in Thrace, where he hved till his death, working at his 
Ht story I he preponderance of testimony certainly goes to 
show that he died in Thrace, and by violence It would seem 
that, when he wrote chapter 116 of his third book, he was 
ignorant of an eruption of Etna which took place in 396 There 
IS, indeed, strong reason for thinking that he did not live later 
than 399 His remains were brought to Athens and laid in the 
vault of Cimon’s family, where Plutarch {Cimon, 4) saw their 
resting-place The abruptness with which the History breaks 
('ff agrees with the story of a sudden death The histonan’s 
daaighter is said to have saved the unfinished work and to have 
placed It in the hands of an editor This editor, according to 
one account, was Xenophon, to whom Diogenes Laertius (11 6, 
13) assigns the credit of having “ brought the work into reputa- 
tion, when he might have suppressed it ” The tradition is, how- 
ever, very doubtful, it mav have been suggested by a feeling 
that no one then hvmg could more appropriately have discharged 
the office of literary executor than the'wnter who, in his Hellenica, 
continued the narrative 

The History — At the outset of the History Thucydides indicates 
his general conception of his work, and states tho pnnciples which 
governed its composition HiS purpose had been forme<l at tho 
very beginning of the war in the conv iction that it would pro\ e 
more important than any event of which Greeks had record The 
loading belllgetents Athens and Sparta were both in the highest 
condition of e 0 ecti\e eqiupment Tho whole Hellenic world — * 
including Greek settlements outside of Greece proper — was divided 


into two parties either actively helping one of tho two combatants 
or meditating such action Nor was the movement confined within 
even tho widest limits of Hellas, the ‘ barbarian ** world also was 
affected by it — ^tho non- Hellenic populations of Thrace, Macedonia, 
Epirus Sicily and, finally, the Persian kingdom itself Tho aim 
of Thucydides was to preserve an accurate record of this war, not 
only m view of tho intrinsic interest and importance of the facts 
but also in order that these facts might be permanent sources ot 
political teaching to posterity His hope was as he says, that his 
History would be found profitable by “ those who desire an exact 
knowledge of the past as a key to the future, which m all probv- 
bihty will repeat or resemble the past The work is meant to be 
a possession for ever not tho rhetoric il triumph of an hour ' As 
this context shows the oft-quoted phrase “ a possession for ever " 
h^d in its auUior s meaning, a moie definite import than any mere 
anticipation of abiding fame for his History It referred to the 
permanent value of the lessons which his History contained 

Thucydides stands alone among the men of his own days and h is 
no superior of any ige, in the width of mental grasp which could 
seize the gononil significance ol particular events Tho politic il 
education of manjemd began in Greece and in the time of Tliuey 
didcs their political life was still young Thucydides know Oily 
the small city-commonwealth on the one hand and on tho other 
the vast barbaric kingdom, and yet, as hab been well said of him, 
“ there is hardly a problem in the science of government which 
the statesman will not find if not solved, at any rate handled in 
the pages of this univcr at master 

Such being the spirit m which ho approached his task it is 
interesting to mquire what were tho points which ho himself con- 
sidered to bo distinctive in his method of executing it 
Ills Greek prodeeessors m the recording of events had 
bten he conceived of two classes First there were 


the epic poets, with Homer at their head, whoso characteristic 
tendency m the eyes of Thucydides is to exaggerate tho greatness 
or splendour of things past Secondly there were the Ionian pio‘^e 
writers whom he calls ' chroniclers " (see Logocraphi), whoso 
general object was to diffuse a knowledge of legends pioscrved by 
oral tradition and of written documents — usually lists of officials 


or gono.\logies - preserved m public archives, and they published 
their materials as they found them without cntiasm Thucydides 
dosciibei, thoir work by tho word ^wndeyat but his own by 
^vyyp<L<ptiv — the difference between the terms answering to that 
between compilation of a somewhat mechanical kind and historical 
composition in a higher sense The vice of the ‘ chroniclers ' 
in his view is that they eared only for populanty, and took no pains 
to make their narratives trustworthy Herodotus was piesumably 
regarded by him as in the simo general category 

In contrast vMth these predecessors Thucydides hts subjected 
his materials to tho most searching scrutiny The ruling principle 
of lus work has been strict adherence to carefully 
\en»d facts As to the deeds done in the war, *^^"octive 
I have not thought myself at hberty to record them on y^cvdides 
heal say from the first informant or on arbitrary con- ^ 
jeeture My account ros+s either on personal knowledge or on 
the closest possible scrutiny of each statement mido by others 
The process of research was laborious, bociuso conflicting accounts 
were given by those who had witnessed the revcral events, as 
partiality swayed or memory served them " 

It might bo supposed that tho speeches which Ihucydidcs has 
introduced into his History conflict with this standard of scientific 


accuracy, it is therefore, well to consider their nature 
and purpose rather closely The speeches constitute 
between a fourth and a fifth part of the History If ^ 
they wore eliminated, an atlinirable narrative would indeed remain, 
with a few comments usually brief on the more striking characters 
and ev ents But we should lose all the most vivid hght on the inner 


workings of the Greek political mind on the motives of the actors 
and the arguments which they used — in a word on the whole play 
of contemporary feeling and opinion To the speeches is due in 
no small measure the imperishable intellectual interest of the 
Hi tory, since it is chiefly by the speeches thit the facts of the 
Peloponnesian War aie so lit up with keen tliought as to become 
illustrations of general laws and to acquire a permanent suggestive- 
ness for the student of politics When Herodotus made his persons 
hold conversations or dcUver speeches, he was following the pre- 
cedent of epic poetry, his tone is usually colloquial nthor than 
rhetorical, he is merely making thought and motive vivid m the 
way natural to a simple age ThucVdides is the real founder of 
the tradition by which historians were so long held to bo warranted 
m mtroducing set speeches of their own composition His own 
account of las practice is given in tlie following words ‘ As to 
the speeches made on the eve of the war, or in its course, I have 
found It difficult to retain a memory of the precise words whicii 
I had heard spoken , and so it w vs with those who brought me reports 


I Freeman, Historical Essays, 2nd senes, vol 111 , on the general 
questions of the structure of the work and the view of the w^'t 

which it represents see Peloponnesian War and Greece 
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But I have made the persons say what it seemed to me most op 

F ortune for them to say in view of each situation, at the same time 
have adhered as closely as possible to the general sense of what 
was actually said " So far as the language of the spwches is 
concerned, then, Ihucydides plainly avows that it is mainly or 
wholly his own As a general rule, there is little attempt to mark 
diffcrtnt styles The case of Ptncles, whom Ihiicydides must 
have r(pc.itcdly heard, is probably an exception, the Thucydidean 
speeches of Pericles offer scvc’-al examples of that bold imagery 
which Aristotle and Plutarch agree in ascribing to him, while the 
Funeral Oration," especially, has a certain majesty of rhythm, 
a certxin union of impi tuous moveint nt with lofty grandeur, which 
the historian has given to no other speaker Such strongly marked 
eh iracteristics as^the curt bluntness of the Spartan ephor Sthene 
laidas, or the insolent vehemence of Alcibiadcs, tire also indicated 
But the dramatic trutli of the speeches generally resides in the 
matter, not in the form In regard to those speeches which were 
flehve red at Athens before his banishment in 424— anel sc ven 
sueli speeches aie contained in the History — Thucydides could 
re ly cither on his own recollection or on the sources accessible to 
i resident citi/en In these ca.es there is ^ood reason to behevi 
th it he has reproduced the substance of wnat was actually s,ud 
In other cases he had to trust to more or less imjierfect reports of 
the geneial sense' , and in somt instances, no doubt, the spec'ch 
repusents simply his own conception of what it would have been 
most opportune ' to siy The most evident of such instances 
occur in the iddresscs of Ic idcrs to their troops Tlic historiin's 
aim m these mihtaiy harangues — which arc usually short — is to 
bring out the points of a strategical situation, a modem writer 
would have attained the object by comments prefixed or subjoined 
to his account of the battle The eomparitive indifference of 
Thucydides to diamatie verisimilitude in these military orations 
IS curiously shown by tlie fact that the speech of the general on 
the one siele is sometime s as distinctly a reply to the speech of the 
genenl on the othir as il they had been delivered in debate We 
may be sure, however, that, wherever Thucydides had any authentic 
clue to th( actual tenor of a speech, he preferred to follow that 
clue lather than to drivv on his own invention 

Why, however did he not conte nt himself with simply stating, 
m ills own person, the arguments and ophiions which he conceived 
to have been pr< v-il< nt ? The question must be viewe d 
TAe Qreek standpoint ot a Greek m the 5th century B c 

View Fpic poetry had then lor m my generations exercised 

a powerful mfluenee over the C»reek mind Homer had accus- 
tomed Greeks to look for two elements m any complete expres- 
sion of human energy — first, an account of a man's deeds, then 
in image ot his mind in the report of his words The Homeric 
heroes nre exhibited both in action and in speech Further, the 
contemporary readers of Ihucydides were men habituat d to a 
civic lilt in which public speech pliyed an all-important fiart 
Every adult citizen of a Greek democracy was a member of the 
assembly which debited and decided great issues Ihe law courts, 
the festivils, the diami, the market place itself, ministered to the 
Greek love ot ammited description To a Greek of that age a 
written history of political events would have seemed strangely 
insipid if spiceh ‘ in the first peison " had been absent from it, 
especially il it did not offtr^mc mirror of those debates which were 
inseparably issociated with tlje central interests and the decisive 
monunts of politic il life In making historical persons say what 
they might have said, Thucydides confined that oratorical licence 
to the purpose which is its best justification with him it is strictly 
dramatic, an aid to the complete presentment of action, by the 
vivid expression of idtas and irgumeiits which were really current 
at the timt Among later historians who eontinut i the practice, 
Polybius, Sallust and Tacitus most resemble Ihucydides in this 
pirtieular, while m the Byzantine historians, as m some moderns 
who followed classical precedent, the speeches were usually mere 
occasions for rhotorical displiy Botta’s History of Italy from 
17S0 to 1814 affords one of the latest examples of the practice, 
which was pceuhaily suited to the Italian genius 

The present division of the History into eight Ixioks is one which 
might well have proceeded from the author himself, as being a 
naturil and convenient disposition of the contents 
rheBij^bt book, after a general introduction, Sets forth 

Books causes of the Pelo^nnesian War The first nine 

yeais of the war are con tamed in the second, third and 
fouith books — three years in each The fifth book contains the 
tenth year, followed by the interval of the " insecure peace " The 
Median expedition fills the sixth and seventh books The eighth 
book opens that last chapter of the struggle which is known as the 
‘ Dccclcan ' or ‘ Ionian " War, and breaks off abruptly — in the 
middle ot a sentence, indeed — in the year 41 1 
The pimeipal reason against believing that the division into 
eight books was made by Thucydides lumsclf is the fact tliat a 
different division, into thirteen books, was also current 
Ori^ia or antiquity, as appears from Marcellinus (§ 58) It is 
very improbable — indied hardly conceivable— that this 
should have been the case if the eight book divi ion 
Iiad come down from the hand of the author We may infer, then, 
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that the divisio „ . ^ k into eight books was introduced at 

Alexandria — perhaps in tht 3rd or 2ml century B c That division 
was already lamiliar to the grammanans of the Augustan ag( 
Dionysius of H ihcarnassus, who k cognizes it, has also another 
mode of indicating portions of the work, viz W stichometfia, 01 
the number of lines winch they contained iThus, m the MS 
vihich he used, the first 87 chapters ot book i continued ibout 
2000 lines (equivalent to about 1700 lints in Bekker's stereotyped 
8vo text) (On the order of compoMtion see F^loponmsmx 
War, ad init , Greece Ancient History ^ § Vuthonties) 

Ihe division of the wxr by summers and winters (^cori Otpoi sal 
Xeifi&va ) — the end of the winter being considered as the end of the 
year — is perhaps the only one which Thucydides him 
self used, for tlitn is no iiuhcation tint he made any 
division of the History into books His "summtr’ Reckoalbg 
includes spring and autumn and extends, generally 
speaking, from ^Lareh or tlie beginning of April to the end of October 
His winter" — Novembn to February indusivt — means piacti- 

Cally the penod during which mihtiry operations, by land and sea, 
are wholly or partly suspended When he sjx^aks of summer " 
and " winter " as answering respectively to ' half " the year (v 20, 
3), the phrase is not to be pressed it means merely that he divides 
ins year mto these two parts The mode ot ruykoning is essentially 
a rough one, and is not to be viewed as ff the commencement of 
summer or of winter could be precisely fixe el to constant elites 
For chronology, besides the festivals, he uses the Athenian list of 
arehons, the Sjiartan h&t ot ephors and the Argive list of priestesses 
of Hera 

There is no reference to the History of Thucydides in the extant 
Greek writers of the 4th century B C but Lucian has preserv^ed a 
tr idition of the enthusiasm with which it was stiuhed by Demos- 
thenes The great orator is said to have copied it out eight times, 
or even to hive learnt it by heart The Alexandnan critics acknow- 
ledged Ihueydidcb as a great master of Attie Sallust, Coinelius 
Nepos, Cieero and Quintilian are among the Roman writers whose 
admiration for him can be traceo in their work, or has been ex 
pressly recordeel Iho most (.laboratc ancient criticism on the 
diction and composition ot Thucydides is contained in three essays 
by Dionysius of H ihcarnassus 

Among the best MSS of Ihucydides, tlie Codex vaticanus 120 
(nth century) ri presents a recension made in the Alexandrian or 
Roman age In the first six books the number oi 
pissages in which the Vatnanus alont his preserved 
a true reading is comparatively small, m book vii it is somewhat 
larger, in book viii it is so large that here the Vaticanus as com- 
pared with the other MSS , acquires the character of a revised text 
Oth< r important MSS are the Palatinus 252 (nth century) the 
Casselaniis (a d 1252), the Augustanus monacensis 430 (a d 1301) 
A collation, m books 1 , 11 , of two Cambndge MSS of the i5tli century 
(Nn 3, 18 Kk 5, 19) has been pubhshed by Shilleto Several 
Parisian MSS (H C A F), and a Venetian MSS (V) collated by 
Arnold, ilso deserve mention The Aldme edition was published 
m 1502 It was formerly supposed that there had been two 
Juntmc editions Shilleto, in the ‘ Notice " prefixed to book 1 , 
first pointed out thit the only Juntmc edition was that of 1520, 
and that the beUef in an earlier Juntine, of 150O, arose merely 
from the accidental omission ol the word vicesttno in the Latin 
version of the imprint Some pajiyrus fragments were published 
m Grenfell and Hunts Oxyrhynchus papyri (1908), vi , which 
also contains an anonymous commentary (pub ist century) on 
Thuc a 

The most generally useful edition is Classen's, m the Weidinanu 
seius (1862-1878, new ed by Steup^ 1882 -1892), each book can be 
obtained separately Arnold's edition (1848-1851) contains much 
that IS still valuable For books i and u Shilleto's edition (1872- 
1876) furmbhes a commentary which, though not full, deals ^mir 
ably with many difficult points Among other important complete 
editions, it IS enough to name those of Duker, Bekker, Goeller, 
Poppo and Kruger For editions of separate books and selections 
(up to 1895) see J B Mayor's iiuide to the Choice of Classical Hooks 
Special mention may bo made of those by L C Marchant Later 
editions of the text are by H Stuart Jones (1900-1901), m the Oxford 
Scriptorum classicorum btbltoihtca, and C Hude (Teubnti series, 
1901, ed minor, 1903) Betant’s lexicon to Ihocydideb (1843) is 
well executed Jowott's translation (1883) is supplemented by 
a volume of notes Dale's version (Bohn) also deserves mention 
for its fidelity, as Crawley's (1870) for its vigour Helknica (1880) 
contains an essay on The Speeches of Thucydides," which has been 
translated into German (see Eduard Meyer, Porschun^n zur alien 
Geschichte, Bd u m) 2O9-43O) The ben^t clue to Thucydidean 
bibiiography is m Engelmann's Scrxptores graect (1880), supple- 
mented oy the articles by G, Mtyer, in Bursuin's J ahresbertcht 
(1895), Ixxix (1897), Ixxxvm Bubolt, Griechische Geschichte, m 
616-693, IS mvaluablc For the hfe of Thucydides, U von Wilamo- 
witz Mocllendorfl, Die Thukydidcs-Legende, ' Hermes (1878), xii , 
is all important All works on ancient Greek History contain 
discussions pf Thucydides, and an interesting criticism is that of 
J B Bury, Ancient Greek Historians (1909) F M Cornford, 
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Thucydtdts mythistoricus (1907), bought to prove that the History 
IS really only an historical tragedy, t e a dramatized version of the 
facts, but this view has not been adopted (R C J , J M M ) 

THUGS That the Sanskrit root sthag (Pah, thak)y to cover, 
to conceal, was mainly applied to fraudulent contealment, ap- 
pears from the noun sthaga, a cheat, which has retained this 
signification in the modern vernaculars, m all of which it has 
assumed the form thag (commonly written thug), with a 
specific meaning The ihugs were a well-organized confede- 
rac\ of professional assassins, who in gangs of from 10 to 200 
tra\ tiled in various guises through India, wormed themselves 
into the confidence of wayfarers of the wealthier class, and, when 
a favourable opportunitv occurred, strangled them by throwing 
a handkerchief or noose round their necks, and then plundered 
and buried them All this was done according to certain ancient 
and rigidly prescribed forms and after the performance of special 
religious ntes, in which the consecration of the pickaxe and the 
sacrifice of sugar formed a prominent part From their using 
the noose as an instrument of murder they were also frequently 
called PhansigarSj or “ noose-operators ’’ Though they them- 
selves tract their origin to seven Mahommedan tribes, Hindus 
appear to have been associated with them at an early period, 
at an\ rate, their religious treed and practices as stanch wor- 
shippers of Kali (Devi, Durga), the Hindu goddess of destruction, 
had certainly no flavour of Islam in them Assassination for 
gam was with them a religious duty, and was considered a holy 
and honourable profession They had, in fact, no idea of doing 
wrong, and their moral feelings did not come into play 1 he will 
of the goddess by whose command and m whose honour they 
followed their tailing was revealed to them through a very 
complicated system of omens In obedience to these they often 
travelled hundreds of miles in company with, or in the wake of, 
their intended victims before a safe opportunity presented itself 
for executing their design, and, when the deed was done, rites 
were performed in honour of that tutelary deity, and a goodly 
portion of the spoil was set apart for her The fraternitv 
possessed also a jargon of their own (Ra^nast), as well as certain 
signs by which its members recognized each other in the remotest 
parts of India Even those who from age or infirmities could no 
longer take an active part in the operations continued to aid the 
cause as watchers, spus, or dressers of food It was owing to 
their thorough organization, the secrecy and security with which 
the) went to work, but chiefly to the religious garb m which they 
shrouded their murders, that they could — unmolested by Hindu 
or Mahommedan rulers, recognized as a regular profession and 
pa)ing taxes as such — continue for centuries to practise their 
craft Both the fractions into which they were divided by the 
Nerbudda River laid claim to antiquity while the northern, 
however, did not trace their origin farther back than the period 
of the early Mahommedan kings of Delhi, the southern fraction 
not only claimed an earlier and purer descent, but adhered also 
with greater strictness to the rules of their profession 

The earliest authenticated mention of the Thugs is found in the 
following passage of Ziau-d dm BarnTs History of Ftroz Shah 
(written about 1356) “ In the reign of that sultan,” that is, 

about 1290, “ some Thugs were taken in Delhi, and a man belong- 
ing to that fraternity was the means of about a thousand being 
captured But not one of these did the sultan have killed He 
gave orders for them to be put into boats and to be conveyed into 
the lower country, to the neighbourhood of Lakhnauti, where 
they were to be set free The Thugs would thus have to dwell 
about Lakhnauti and would not trouble the neighbourhood of 
Delhi any more ” (Sir H M Elliot’s History of India, 111 
141) The first European travellers who speak of them without 
mentioning their name are Thevenot (1665) and Fryer (1673) 
Though instances of Thagr ( 1 huggee) had been known to the 
English rulers in India for many ) ea»*s, and sporadic efforts had 
been made by them towards the extinction of the gangs, it was 
not till Lord W Bentinck (1828-1835) took vigorous steps in this 
matter that the system was gradually unmasked, and finally 
ell but stamped out His chief agent, Captain (afterwards Sir 
William) Sleeman, with several competent assistants, and the 


co-operation of a number of native states, succeeded in completely 
grappling with the evil, so that up to October 1835 no fewer than 
1562 Thugs had been committed, of which number 382 were 
hanged and 986 transported or imprisoned for life According 
to the Thuggee and Dacotty Report for i 8 yp, the number of 
registered Punjabi and Hindustani Thugs then still amounted to 
344, but all of these had already been registered as such before 
1852, and the whole fraternity may now be considered as extinct 
The Thuggee and Dacoity department continued to exist until 
1904, though Its operations had long been confined to the sup- 
pression of organized robbery in native states. Its place is now 
taken by the Central Criminal Intelligenc e department 
Full particulars concerning the system of Thagi arc given by 
Dr Sherwood, " On th( Murderers called Phansigars, and J Sliakc- 
spear, Observations regarding Bradheks and Thegs ** (both trea 
tises in vol xiii (1820), of the Asiatic Researches) , W N Slctman, 
Ramaseeana, or a Vocabulary of the Language used by the Thugs, with 
an Introduction and Appendix (Calcutta, i83()) the Edinburgh Review 
for Januaiy E Thornton, Illustrations of the History and 

Practices of the Thugs (London, 1837), Meadows Taylor, Confessions 
of a Thug (London, 1839, new ed 1879), Major SUeman, Report 
on the Depredations committed by the Thug Gangs (Calcutta, 1840) 

J Hutton, Popular 4 i count of the Thugs and Dacoits (London, 

1857) (K R) 

THUGUT, JOHANN AMADEUS FRANCIS DE PAULA, Baron 
(1736-1818), Austrian diplomatist, was born at Linz on the 24th 
of May T736 His origin and name have been the subject of 
legends more or less malicious and probably the inventions of 
enemies It has been said that the correct form of his name was 
Thiinichtgut, or Thenitguet (“ Do no good ”), and was altered 
to Thugut (“ Do good ”) by Maria Theresa Tunicotta has been 
given as a variation But Thugut was the name of his great- 
grandfather, who belonged to Budweiss in southern Bohemia 
lie was the legitimate son of Johann Ihugut, an army paymaster, 
who married Eva Maria Mosbauer, daughter of a miller near 
Vienna The paymaster, who died about 1760, left his widow 
and children in distress, and Maria Theresa took charge of them 
Johann Amadeus was sent to the school of oriental languages 
lie entered the Austrian foreign office as an interpreter and \vas 
appointed dragoman to the embassy at Constantinople In 1769 
he was appointed charge d’affaires, and in that capacity secured 
a grant of money and a promise of the territory of Little 
Wallfihia from the Turks during the negotiations connected 
with the first partition of Poland (see Poland History) In 1771 
he was appointed intcrnuneio at Constantinople and was actively 
engaged, under the direction of Prince Kaunitz, in all the 
diplomacy of Austria in Turkey and Poland until he secured 
the cession of the Bukovina on the 7th of May 1775 During 
these years Thugut was engaged ill a mean intrigue His salary 
as dragoman was small, and his needs great He therefore 
agreed to receive a pension of 13,000 livres, a brevet of lieutenant- 
colonel, and a promise of a safe refuge in case of necessity from 
the king of France, Louis XV The condition on which the 
pension was granted was that he took advantage of his position 
as an Austrian official to render secret services to France The 
only excuses to be made for him are that such hidden arrange- 
ments were not uncommon before and in his time, and that as a 
matter of fact he never did render Trance any real service, or 
betray his masters at Vienna Yet the terror of discovery 
disturbed him at several periods of his life, and when Louis XV 
died in 1774 he showed a strong disposition to take refuge in 
France, and would have done so if Louis XVI would have given 
him a promise of employment His pension was continued It 
seems to be tolerably certain that at a later period he made a clean 
breast to the emperor Trancis II His services at Constantinople 
were approved by Prince Kaunitz {q v ), who may possibly have 
been informed of the arrangement with the French secret diplo- 
matic fund It IS never safe to decide whether these treasons 
were single or double When Thugut was appointed internuncio 
he was also ennobled, being raised to the Ritlerstand After 1775 
he travelled m France ancl Italy, parti) on diplomatic service 
In 1778 he was the agent through whom Maria Theresa entered 
into direct negotiations with Frederick the Great, in order to 
stop the Bavarian War In 1780 he was Austrian envoy in 
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Warsaw, but in 1783 he applied for leave and satisfied his 
hankcnng after France by living for four years in Pans It 
was in this time that his savings, made during his years of 
service at Constantinople, by means which would probably not 
bear investigation, were invested in France Thugut became 
acquainted with manv of the leaders m the Revolution From 
1787 to 1789 he was minister at Naples, and showed great tact in 
managing the queen, Maria Carolina, a daughter of Maria Theresa 
In 1790 he was sent bv the emperor Joseph II to Bucharest, 
nominally as commissioner with the hospodar of Wallachia, but 
in reility in order that he might open negotiations for peace with 
the Turks Until 1792 he was much in France and Belgium, 
partly a> a diplomatic agent, but largely because he was anxious 
to rescue his investments, which were ultimately lost His 
personal grievances mav have had some share in creating the 
hatred of the Revolution and the Jacobins, for which he was 
afterwards famous In 1792 he was associated with Mercy 
Argenteau, formerly Austrian ambassador in h ranee, as diplo- 
mitic agent at the headquarters of the allied army The 
mismanagement of the invasion of France excited his anger 11 c 
came back to Vienna to report the facts to Francis II , to whom 
he presented a statement on the 27th of December On the 
19th of January 179^ he was appointed armee-dtplomat at head- 
quarters, largely, it is said, by the intrigue s of Philip Cobenzl and 
S )if Imann, who wished to have him out of the wa) But lu 
never went, for at this time Russia and Prussia annexed large 
parts of Poland Austria, entangled in the war with France, 
was left empty-handed ^see Poi AND History) The emperor, dis- 
s itisfied with the ministers who had not prevented this mis- 
fortune, dismissed them, and after some delay Thugut was named 
‘ director of the foreign affairs of Austria ” on the 25th of 
March 1793 When Prince Kaunit/ died m the following year 
Thugut was appointed to “ discharge the duties of the office of 
house, court, and stile chancellor” His promotion to the 
foremost place in the Austrian administration met with much 
oppositKjn, and is known to have been largely due to the empress 
Maria Theresa of Naples The Austrian government was bv 
tradition very aristocratic The empress Maria Theresa, mother 
of Francis 11 , though she valued the services of Thugut, had 
consented with reluctance to make him commander of the order 
of St Stephen, and had only yielded to the urgent requests of 
Kaunitz and of her son Joseph II She thought the promotion 
excessive for a man of his plebeian origin The nobles, who 
thought that the great offices of state shouVJ go to themselves, 
wore of the same opinion Thugut, who hid a large fund of 
vanity, resented their insojcnee, and did nothing to disarm their 
hostility He was unmarried, and he avoided all society In 
the discharge of his duties he took counsel with nobody All the 
confidential work of his department was dune by himself with 
the help of two clerks he could trust, and he took all important 
papers directly to the emperor, keeping no copies in his own office 
He had his own experience to teach him how easy it was to bribe 
the offidals of Austria The nobles, who regarded themselvc> 
with good cause as the supporters of the Crown, and who expected 
to be consulted, resentecl his indifference and secrecy as the 
arrogance of an upstart They were his constant enemies and 
critics A few of them who admired his abilities supported him 
on personal grounds, but with these exceptions Thugut had no 
friends m Austria Out of it, he was commonly regarded as the 
representative of all that was most unscrupulous and self-seeking 
in the methods of the Austrian government He had inherited 
from his master Prince Kaunitz the firm conviction that Prussia 
was the worst enemy of Austria From him, too, he had learnt 
that the first duty of an Austrian minister was to be an mcreaser 
of the empire, even at the expense of allies, and that excuses for 
annexation were to be made when they could not be found His 
hatred of France, and of the Revolution, was no doubt sincere 
But while prepared to defend Europe from French aggression. 
It was with the implied intention that Austria should be rewarded 
for her exertions by increases of territory, and should be made the 
absolute mistress of Germany The history of his policy from 
1793 to 1800 IS the historv of Europe The conflicting objects 
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which he kept before him, resistance to French aggression on the 
west, and to Russian and Prussian aggressions on the east, and 
the pursuit of more territory for Austria, compelled him to divid< 
his exertions and his forces Thus in 1 793-94 he recalled 
troops from the west to participate m a partition of Poland, 
thereby taking pressure oft France, and doing much to smooth 
the way for her subsequent victories Some of his actions 
cannot be described as other than criminal He was ccrtamlv 
responsible for the murderous attack on the French envo>s at 
Rastadt m April 1799 He may have intended that they should 
only be robbed, but he must be held responsible for the acts of his 
agents So ogam he has to answer for the perverse policy of 
Austria in 1799 when Suvarov {qv) and the Russians were 
recalled from northern Italy for no visible reason except that 
Austria should be left in sole possession of the dominions of the 
king of Sardinia, with a good excuse for keeping them The 
correspondence of Joseph de Maistre shows how bitterly the 
continental allies of Austria resented her selfishness, and how 
firmly they were persuaded that she was fightmg for her own 
hand That Thugut believed that he was doing his duty, and 
that he was carrying on the traditional policy of Austria, mav 
be true Yet his methods were so extreme, and his attitude so 
provocative as to justify the judgment passed on him by Kaunitz 
— namely, that he required the control of a strong hand if good 
results were to be obtained from his abilitv After the defeats 
of Austria in Italy in 1796-97 and the peace of Campo Formio, 
it became a fixed object with the French, and with a growing 
party in Austria who held him responsible for the disasters of 
the war, to secure the removal of Thugut He found no support 
except from the British government, which consideied him as a 
sure ally and had great influence at Vienna as paymaster of 
subsidies The death of the empress Catherine of Russia 
deprived him of a friend at court During the campaigns of 

1799 and 1800 Thugut was the advocate of war “ to the knife ” 
At the end he was kept in office only b) the vigorous support of 
England The battle of Hohcnhndcn on the 3rd of December 

1800 made his position untenable He retired from public life, 
and left Vienna for Pressburg on the 27th of March 1801 At 
a later period he returned to Vienna and lived quietly on a 
pension of 7000 florins till his death on the 28th of May i8i8 In 
personal appearance Thugut is described as looking like “ a 
faunish Mephistopheles,'' a favourite of Louis XI , an Italian 
t>rant of the worst type, and bv the prince de Ligne as what 
Henry IV of France would have been if he had been king of the 
Jews, and if his mouth had worn a constant expression of deri- 
sion, hate and malignitv The only known portrait of him 
appears to bear out these unpleasant desc nptions 

bee A von Vivenot, Thugut und setn pohtisches System, a strong 
defence of his policy in 1793-1794 (Vienna, 1870) and Quellen z 
Geschichie d deutschen Kaiserpolitik Oesterreichs uahrend a franzos 
Revolutions- Krteg (Vienna, 1873-1885) 

THUIN, a town of Belgium, in that part of the province of 
Hainaut called ‘‘ entre Sambre et Meuse ” Pop (1904), 6ic)8 
It is situated on the Sambre about 9 m S W of Charleroi The 
old part of the town, which dates back to the loth centurv , 
occupies a narrow promontory between the Sambre and a small 
stream called the Bicsmelle The ruined tower called after him 
IS all that remains of the fortress constructed b> Bishop Notger 
of Li6ge It was successfully defended against the Normans 
find long afterwards against the French under Marshal de Lorges 
in 1654 Although the town itself retains something of its 
medieval appearance it is the centre of a great manufacturing 
and mining distnc t, the banks of the Sambre being lined with 
factories and coal-vards 

THULE, the Greek and Roman name for the most northerly 
known land in the north Atlantic The first to use the name was 
the Greek navigator Pytheas (about 300 b c probably) He 
calls It the most northerly of the British Isles and says that he 
reached it after six days’ sail from Britain it was inhabited, but 
produced little, corn grew there sparingly and ripened ill, in 
summer the nights were long and bright This account of his 
travels is lost save for fragments, and the few surviving fragments 
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do not determine where his Thule was, but Mullenhoff is probably 
right in thinking it was the Shetlands The Faeroes, Iceland and 
Norway have also been suggested, but are for various reasons 
much less likely After Pytheas, the name is used loosely for 
the farthest north Thus AgncoU’s fleet in a D 84 sailing up the 
east coast of Scotland is said to have espied but not to have 
reached Thule (“ dispecta est Thule ”), but the phrase is merel> 
literary The actual point meant mav be the Orkneys or the 
Shetlands, or even some fragment of Scotland seen across the 
wat( r In some later writers (Procopius, &c ) Thule seems some- 
tin^e> used to denote Scandinavia The phrase “ ultima Thule ” 
IS commonly used to describe the farthest limit possible 

^ (F J H) 

THOMMEL, MORITZ AUGUST VON (1738-1817), German 
humorist and satirical author, was born on the 27th of May 1738 
at Schonefeld near I eipzig Educated at Rossleben and the 
university of Leipzig, where he studied law, he held from 1761 
till 1783 various oflices in the ducal court of Saxe-Coburg, where 
he became privv councillor and minister of state He retired in 
1783 and died at Coburg on the 26th of Oc toiler 1817 He wrote 
a comic prose epic, Wtlhelmine, oder der vermahlte Pedant (1764), 
and Die Inoculation der Ltebe (1771) a tale in verse His most 
famous work is his Retse in die mittaghchen Provtnzen von 
hrankretch im Jahre 178^-1786 (1791-1805), a “ sentimental 
journey ” in ten volumes, in which the influence of Wieland 
is unmistakable Schiller, who found this work wanting in 
aesthetic dignity, yet allowed that the keen knowledge of men 
and things it displays makes it a valuable contribution to 
literature ThummeTs other writings are unimportant 

His collected works were published at Ltip/ig in six volumes 
(ibi2), and again in 1820 (7 vols ), with a biography by J L von 
Gruner The most recent edition is that of 1855 (8 vols) See 
also F Bobertag, Crzahlende Prosa der Klas^ischen Periode vol 1 
(Kurschner's Deutsche Natwnalhteratur, vol cxxxvi , 1886) H ilhel 
mine has also been edited by K Kosenbaum (1894) 

THUN (Fr Thoune), a picturesque little town in the Swiss 
canton of Bern, built on the banks of the Aar, just as it issues 
from the Lake of Thun, and by rail 19 m S E of Bern, or 17^ m 
N W of Interlaken It is the capital of the Bernese Obcrland, 
the snowy piaks of which are well seen from it It has 6030 
inhabitants, mostly German-speaking and Protestants The 
1 8th century parish church and the 15th century castle rise in 
a striking fashion above the town, in the chief street of which 
are arcades (locally called Lauben) as in Bern There is a 
museum in the tower of the castle, while in and near the town 
(in the Heimberg valley) are several potteries of local ware 
From itb local lords it passed by 1127 to the house of Zahringen, 
and on its extimtion (1218) to the counts of Kyburg Ihe 
heiress of that family brought Ihun (and Burgdorf)in 127310 
the cadet or Laufenburg line of the Habsburg family, her mother 
having (1264) granted the town a charter of liberties that con- 
firmed an earlier grant of 1256 In 137 s the town was mort- 
gaged to Bern, to which it was sold outright in 1384 From 
1798 to 1802 Thun was the capital of the canton Obcrland of the 
Helvetic Republic (W A B C ) 

THUN, LAKE OF, in the Swiss canton of Bern, the second 
lake (the first being that of Brienz) into which the nver Aar (gv) 
expands It lies in a deep hollow between (N W ) the town of 
Thun (gv) and (E ) the plain on which Interlaken (^ v ) is built 
between this lake and that of Bnenz It is 1 1 J m m length, 
2 m in width, and its maximum depth is 712 ft , while its area 
is i8i sq m , and its surface is 1837 ft above sea-level Most 
splendid views of the great snowy peaks of the Bernese Ober- 
land range are obtained from the lake, while the beauty of its 
shores renders it a formidable rival in point of picturesqueness 
to the Lake of Lucerne Its chief feeder is the Kander (swollen 
shortly before by the Simmc) which in 1714 was diverted by a 
canal into the lake (south-western end) On or above the south- 
western shore (along which runs the railway from Thun to Inter- 
laken, 17 J m ) are Spiez (a picturesque village with an ancient 
castle, and the starting point of railways towards the Gemmi 
and Montreux) and Aeschi (admirably situated on a highndge) 
On the other shore of the lake are Oberhofen and Gunten 


(above which is bigriswil), and Merligen, while above the lake, 
near its east end, are the wooded heights of St Beaten berg, 
well known to summer visitors The first steamer was placed 
on the lake in 1835 (W ABC) 

THUNBERG, KARL PETER (1743-1828), Swedish naturalist, 
was born at Jonkopmg on the nth of November 1743, and 
became a pupil of Linnaeus at the university of Upsala After 
graduating in medicine there in 1770 he oWincd an appoint- 
ment as surgeon in the Dutch East India Company, and sailed 
to the Cape of Good Hope m 1772 He spent three years there, 
and then went to Japan, where he remained till 1778, engaged 
in making collections of plants On his return in 1779 he visited 
England, and made the acquaintance of Sir Joseph Banks 
In 1781 he was appointed demonstrator of botany at Upsala, 
and he succeeded the younger Linnaeus as professor of botany 
in 1784 He published his Flora 'japontca in 1784, and in 1788 
he began to publish his travels He completed his Prodoniu^ 
plantarum in 1800, his leones plantarum 'japontcarum in 1805, 
and his Flora capensis m 1813 He published numerous 
memoirs in the tiansactions of many Swedish and other scientific 
I societies, of sixty-six of whuh he was an honorary member 
He died near Upsala on the 8th of August 1828 A genus of 
! tropical plants (Thunbergia), of the natural order Acanthaceac, 
which are cultivated as evergreen climbers, is named after 
him 

THUNDER, the noise which accompanies or follows a flash 
of lightning, due to the disturbance of air by a discharge of 
electricity (see Lkhtning, Atmosphfrtc Electricity, and 
Meteorology) The Old English word is l)unor, also the name 
I of the Scandinavian god Thor (g v ), which is cognate with Dutch 
donder^ Gei man Danner The root is than-^ Indo-European tan - , 

cf Latin ionare, iomtru This root is apparentl) another form 
of stan-y as in Skr stan^ to sound, thunder, Gr (fTcVctr, to 
groan, Eng “ stun ” 

THUN-HOHENSTEIN Ihe family of Thun-Hohenstein, 
one of the wealthiest of the Austrian nobility, which has for 
more than 200 years settled at Tetschen, in Bohemia, has given 
several distinguished members to the Austrian public service 
Of the three sons of Count Franz, the eldest, Frifdrtch (1810- 
1881), entered the diplomatic service, after holding other posts 
he was in 1850 appointed president of the restored German Diet 
at Frankfort, where he represented the anti-Prussian policy of 
Schwarzenberg, and often came into conflict with Bismarck, 
who was Prussian envoy He was afterwards ambassador 
at Berlin and St Petersburg After his retirement from the 
public service in 1863 he supported in the Bohemian Landtag 
and the Austrian Reichsrat the federal polu y of his brother I eo 
In 1879 he was made hereditary member of the Upper House 
In this position he was on his death, on the 24th of September 
1881, succeeded by his eldest son Franz Anton (b 1847) 
Like the rest of his family, he belonged to the Federalist party, 
and his appointment in 1889 as governor of Bohemia was the 
cause of grave dissatisfaction to the German Austrians He 
took a leading part in the negotiation of 1890 for the Bohemian 
settlement, but the elections of 1891, in which the young Czechs 
who were opposed to the feudal party gained a decisive victory, 
made his position a very difficult one Contrary to expectation, 
he showed great energy in suppressing disorder, but after the 
proclamation of a state of siege his position became untenable, 
and m 1895 he had to resign On the resignation of Badeni in 
1898 he was made minister president, an office which he held 
for little more than a year, for, though he succeeded in bringing 
to a conclusion the negotiations with Hungary, the support he 
gave to the Czechs and Slovenians increased the opposition of 
the Germans to such a degree that parliamentary goveinment 
became impossible, and at the end of 1899 he was dismissed 

The third son of Count Franz, Leopold or Leo (i8n-i888), 
was one of the leading Austrian statesmen After studying at the 
university of Prague he travelled through Europe, and among 
other countries he visited England, where he became acquainted 
with James Hope (afterwards Hope-Scott) and other leaders 
of the Tractanan party He was much affected by the romantic 
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Tnovcment and the Ultramontane revival, and after his return 
home interested himself greatly in the revival of Czech language 
and literature and the growth of the Bohemian national feeling 
He formed a personal friendship with Palacky and others of 
the Czech leaders, he helped in the foundation of schools in 
whi( h Czech should be taught, and set himself to acquire some 
knowledge of the language He was also interested in prison 
reform, on which he wrote, and other philanthropic work After 
serving under Stadion in Galuia, he was in 1848, after the out- 
break of the revolution, appointed president of the administra- 
tion and acting Stadthalter in Bohemia He had scarcely 
entered on his duties when the rebellion of June broke out in 
Prague In order to avoid bloodshed, he went down to the in- 
surgents on the barri( ade, but was seized by them, imprisoned, 
and for some time his life was in danger On his release ht 
vigorously supported Wmdischgratz, who was in command of 
the troops, in the restoration of order, but thereby lost his 
popularity and was superseded He still defended the Bohemian 
national movement, and in one of his writings laid down the 
principle that nationality was one of the interests outside the 
control of the state Notwithstanding this, in 1849 he accepted 
the office of minister of religion and education, which he held in 
i860 under the autocratic and centralizing administration of 
Schwarzenberg and Bach At first he threw himself with gnat 
energy into the task of building up an adequate system of schools 
He summoned experienced teachers, Protestant as well as 
( atholic, from Germany, established middle and higher schools 
in all parts of the empire, superseded the antiquated textbooks 
and methods of instruction, and encouraged the formation of 
learned societies and the growth of a professional spirit and 
independence among the teae hers It is noticeable that at this 
time he insisted on the use of German in all schools of higher 
education As minister of religion he was to a certain extent 
responsible for the concordat which again subjected the schools 
to the control of the Church to a eertam extent he thereby 
undid some of his work for the extension of education, and it was 
of him that Grillpar/ar said, ‘ I have to announce a suicide 
The minister of religion has murdered the minister of education ” 
But during his administration the influemt of the Church over 
the schools was really much less than, bv the theory of the con- 
cordat, It would have appeared to be The crisis of i860, by 
which the offic e he held was abolished, was the end of his official 
career, for the rest of his life he was very prominent as the 
leader of the Federalist party m Bohemia His high social 
position, his influeme at court, his character as well as his 
undoubted abilities and learning, not often m Austria found in a 
man of his rank, gave him great influence He supported the 
claims of Bohemia to a full autonomy, he strongly attacked 
both the February constitution and the Ausgleich with Hungary , 
what he desired was a common parliament for the whole empire 
based on a settlement with each one of the territories With 
the old Czechs he refused to recognize the constitution of 1867 , 
he helped to draft the declaration of 1868 and the fundamental 
articles of 1871, and took a leading part in the negotiations 
during the ministry of Potocki and Hohenwart In order to 
found a strong ( onservative party he established a paper, the 
Vaterland, which was the organ of the Cltrual and Federalist 
party It is needless to say that he protested against the 
ecclesiastical legislation of 1867 and 1873 He married in 1847 
the countess Cl^m-Martinic, but there was no issue of the 
marriage He died in Vienna on the 17th of December 1888 

See the very full article by Frankfurter in the Allgemnne deutsche 
which suporsedets his earlur biography (J W Hr) 

THURET, GUSTAVR ADOLPHE (1817-1875), French botanist, 
was born m Pans on the 23rd of May 1817 He came of an old 
Huguenot family, which had sought refuge for a time in Holland 
after the Revocation of the Edict of Nantes A trace of 
Dutch influence still persists in the pronunciation of the family 
name in whuh the final t is sounded* Thuret’s mother 
was brought up in England , English was the first language that 
he learnt, and he appears to have retained strong sympathies 
with Great Britain throughout life As a young man he studied 
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for the law, in his leisure time he was an ardent musician and 
It was from a musical friend, de Villers, that he received, in 1837, 
his first initiation into botany Beginning simply as a colk( tor, 
he soon came under the influence of Joseph Decaisne (1809- 1882), 
whose pupil he became It was Decaisne who first em ou raged 
him to undertake those algological studies which were to become 
the chief work of his life Thuret twice \isited Constantinople 
in company with the Erench ambassador, M de Pontois, and 
was for a time attach^ to the French embassy there His 
diplomatic career, though of short duration, gave him a valuable 
opportunitv of studying the Onental flora After travelling in 
Syria and Egypt in the autumn of 1841, he returned to France 
Giving up his intention of entering the civil service, he retired 
to his father’s country house at Rentilly, and thenceforth devoted 
himself to scientific research He had already, in 1840, published 
his first scientific paper, “ Notes sur I’anthere de Chara et Ics 
animalcules quelle renferme,” in which he first accurateK 
described the organs of motion of the animalcules ” orsperma- 
tozoids of these plants He continued his studies of the zoo- 
spores and male cells of Algae and other ( r) pt ogams, and our 
exact knowledge of these remarkable motile stages in vegetable 
life IS largely due to his labours He spent a great part of his 
time, up to 1857, on the Atlantic coast of France, assiduously 
observing the marine Algae in their natural habitat and at all 
seasons In conjunction with his friend Edouard Bornet, 
he became the recognized authority on this important group 
of plants, of which the two colleagues acquired an unnvalled 
knowledge Their work, while remarkable for taxonomic 
accuracy, was more especially concentrated on the natural 
histor> , development and modes of repn diiction of the 
plants investigated The discover}^ of sexual reproduction in 
seaweeds is almost wholly the work of these two mtn The 
researches on the fecundation of the Fueaceae were published 
by Thuret in 1853 and 1855 the complicated and difficult 
question of the sexual reproduction in Floridae was solved by 
the joint work of Thuret and Bornet (1867) These great dis- 
coveries -of far-reaching biological significance — stand out as 
the chief, but every group of mirine Algae was elucidated by 
the researches of Thuret and his colleague There arc few 
sCK nt fi( authors whose work has so completely stood the 
test of subsequent invTStigation and criticism Thuret s style 
in expounding his results was singularlv^ clear and concise, he 
was a man of wide education, and possessed the power of express- 
ing his ideas with literary skill Unfortunately, much of his 
best work remained unpublished during his liE A portion 
of the material accumulated b> himself and his colleague was 
embodied in two magnificent works published after his death — 
the Notes algologtques (1876-1880), and the still finer fjudes 
phycologiques (1878) These volumes, as w til as earlier memoirs, 
are illustrated by clrawings of unequalled accuracy and beauty 
from the hand of the artist Riocreux, whom Thuret employed 
In 1857 Thuret removed to Antibes on the Mediterranean coast, 
where, on a once barren promontory, he established a botanic 
garden which became famous throughout the scientific world 
Since his death the Antibes establishment has been placed at 
the disposal of botanical workers as an institute for research 
Ihuret died suddenly, while on a visit to Nice, on the loth of 
May 1875, when he had scarcely completed his fifty-eighth \ear 
He was a man of considerable wealth, who devoted his money 
as freely as his time and labour to the advancement of science , 
but his high reputation rests on the brilliancy of his personal 
investigations 

The iKst and fullest account of Thuret s carter is that b\ his 
friend and fellow worker Born<t, published in the Annates des 
sciences naturelles for 1876 An English notice of his hfe, by 
Professor W G Farlow, will be found in the Journal of Botany 
for the same year (D H S ) 

THURGAU (Fr Thurgovte), one of the cantons of north- 
eastern Switzerland, bordering on the Lake of Constance and the 
Rhine as it issues from that lake. Its total area is 390 4 sq m , 
of which 326 9 sq m are reckoned as “ productiv^e’* (forests cover- 
ing 69 3 sq m and vineyards 4 4 sq m )^ of the “ unproductive 
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portion most (59^ sq m ) consists of the cantonal share of the 
Lake of Constance TIk canton is partly made up of the cen- 
tral portion of the valley of the Ihur (which rises in the 
Toggenburg) with its affluent the Murg, and partly of the 
le\el strcich along the west shore of the Lake of Constance and 
left bank of the Rhine Low ranges of wooded hills separate 
the lake from the Thur valley and the latter from that of the 
Murg, as well as from the cantons of Zurich and of St Gall, 
the highest point in the canton being situated at its southern 
extremity, and forming the northern slope (3271 ft ) of the 
Ilornli (3727 It), Itself whollv in Zuiich Ihc small outlying 
district of TIoin ib an enclave ’’ in the canton of St Gall, because 
It was acquired in 1463 by the bishop of Constance, who incor- 
porated It with the bdiliw ick of Arbon, the fate of w hich it has 
Allowed In 1798 the lower pottion of the Stamm heim glen 
was given to Zurich, as well as the Dicsscnhofcn region to bchaff- 
hiiuscn, but the latter region came back to Thurgau in 1800 
Iht main rail\\a\ line from Winterthur to Komanshorn (with 
a branch to St Gall) runs right through the canton, while on its 
north edge is the direct line along the left bank of the Rhine 
from Const ince to Schaffhausen A network of well-made 
roads trti\ crscs the canton m c\crv dircc tion, some of the m being 
now ser\cd b\ public motor cars It is a prosperous rcgi( n, 
the population being mainly engaged in agriculture, and in 
rolton-spinning, which is often combined with it at home The 
orchards rrc so splendid that Thurgau has been c died “ the 
garden of Helvetia ’ Iht vmcyarels produce a number of 
highlv esteemed wine's (the best known is the red Bachtobkr), 
which are said to retain their strength for eight or ten years, 
tnis being attributed to the influence of the east wind, to whu h 
ihc vines are much exposed In 1900 tlic population was 113,221, 
of whom 110,845 were Cicrman-spcaking, 1867 Italian-speaking 
and 332 h rench-spcakmg, while there were 77,210 Protestants, 
35,824 Romanists and 113 Jews Its capital is Frauenfcld 
(gv), while other important places are Arbon (pop 5677), 
Kreuzlingcn (4732), practieally a suburb of Constance, and 
Komanshorn (<7 v ), the chief port of the canton on the Lake of 
Cons» ince lill 1814 it was in the diocese of Constance, and 
binci 1628 in th it of Basel TIk canton is di\ ided into eight | 
administrative districts, which eomprisc 212 communes In 
1869 the very advanced existing constitution was adopted, j 
b) which the “ initiative ” (or right of 2500 electors to compel 
the cantonal assembly to take any subject into consideration), 
and the “ obligatory referendum,” taking place twice a year 
(by which all laws passed by the cantonal assembly, and all 
flnaneial resolutions involving a capital expenditure of 50,000 
francs or an annual one of 10,000, must be submitted to a popular 
vote) were introduced The cantonal government consists 
of a legislative assembly or Grobsvat (one memlier to every 
2 50 electors, or fraction over 125) and a Regierung^ivat or execu- 
tive council of five members, both elected ciireetly by the people 
and holding office for three years, 5000 electors can at any 
time call fora popular vote on the question of the dismissal 
of cither one or the ot her Further, to show the very democrat ic 
character of the (1869) constitution, it ma} be added that 
members of both houses of the Federal assembly arc in Thurgau 
elected direct by the people, and hold office for three years 
The “ communes ” in Thurgau are of no less than eleven or twelve 
varieties The division of the lands, &c , of the old “ burgher 
communes ” between them and the new communes, consisting 
of all residents (with whom political power rests), v as carried 
out (1872) m all the 212 communes, but there are still 38 gilds 
or Lorporations with special rights over certain forests, &c 
The Ihurgau originally took in all the country, roughly 
speaking, between the Reuse the Lake of Lucerne, the Rhine 
and the Lake of Constance, but man} smaller districts 
(Zurichgau, Toggenburg, Appenzell, St Gall) were gradiiallv 
carved out of it, and the county was reduced to about 
the size of the present canton when in 1264 it passed 
bv the gift of the last count of Kvburg to his nephew 
Rudolph of Habsburg, chosen emperor in 1273 t 4 i 5 
tbe count, Duke Fredenck of Austria (a Habsburg), was 


put under the ban of the empire by the emperor Sigismund for 
having aided Pope John XXIII to escape from Constance 
and the county was overrun, Sigismund in 1417 mortgaging 
to the city of Constance the appellate jurisdiction in all civil 
and criminal matters ( ^ Landgerichl ” and “ Blutbann ”) arising 
within the county, which he had dt dared to be forfeited 11 
consequence of Erederuks conduct In 1460 some of the 
Confederates, now becoming very eager for conquests, overran 
and seized the county Winterthur was saved, but in 1461 
Fredericks son, Duke Sigismund, had perforce to cede th. 
county to the Confederates Henceforth it was ruled as c' 

“ subject district ” by seven members of tHe League — Bern 
occupied in the west, not being admitttd to a share in the gov ern- 
ment till 1712, after one of the wars of religion It was onlv 
in 1499 that the Confederation (ihtn consisting of ten members) 
obtained from the emperor (the claims of Constance being passed 
over in silence) the supreme jurisdiction, through the mediation 
of the duke of Milan, but there were still 10 minor jurisdictions 
belonging to various lords spiritual (particularly the bishop 
of Constance, the abbot of St Gall and the abbot of Reichenau) 
and temporal, which went on till 1798 and greatly limited the 
power of the Confederates Thurgau had hoped, but in vain 
to be admitted in 1499 a full member of Ihc Confederation 

At the time of the Reformation many of the inhabitants 
became Protestants, and bitter quarrels ensued between the 
Protestant and ( atholic (the latter having a large majoiitv) 
members of the Confederation who had rights over Thurgau, 
withregaid to the tolcrition of the new doetiines in the “ sub- 
je( t distra Is ” such as Ihurgau By the first Peace of kappel 
(ii529)thc majority in each “ commune ” was to settle the religion 
of that “ commune, ’ but by the seeond (iSH> after ZwinglTs 
death) both religions were to be allowid side by side in each 
“ commune ” Thurgau thus became a “ canton of paritv 
as It IS to this day Its rulers, however, continuf^d to wateh 
each other verv closelv, and kilian kesselnng, one of the ch^ci 
military commanders in Ihurgau, was in 1633, on suspuion 
of having connived et the advance of the Swedes through 
Ihurgau on C onstanec, seized by the Catholic cantons and severely 
punislitd In 1798 Ihurgau became fret, and was one of the 
nineteen cantons of the Helvetic republic, being foimally received 
(like^jthe other “ subject lands ”) as a full member ot the Swiss 
( onfederation in 1803 by the Act of Mediation It was one oi 
the very first cantons to revise, in 1830, after the Jul} revolution 
in Pans, its constitution in a very liberal sense, ana in 1831 
proposed a revision of the Etderal Pact of 1815 This failed 
but the new Federal constitutions of 1848 (of which one of the 
two drafters was Kern of Thurgau) and 1874 were approved bv 
verv large majorities In 1848 almost all of the convents in 
the canton were suppressed, one only (that of the Dominican 
nuns at St kalharinenthal) surviving till extinguished in 1869 
by the new cantonal constitution, which also forbade the trtction 
of any new religious houses In 1849 the cantonal constitution 
was revised and the veto introduced, by which the people might 
reject a bill passed by the cantonal assembly The castle 
(modern) of Arenenberg, above the western arm of the Lake of 
Constance, belonged to the Napoleonic family from 1817 to 
1843, repurchased b\ them in 1855 It contains many 

reli( s of Napoleon III , whose widow, the ex-empress Eugenie, 
in 1906 presented it (with provision for annual masses in the 
chapel) to the canton of Thurgau, which has converted it into 
an agricultural college 

Authorities — Betirage {Thurg ) zur vaterland Geschichte (published 
by the Canton il Hist Soc , from 1861) J Habcrlin, d Kant 

Ihurgau^ iy(^S-iS4g (1872) , and Der Kant Thurgau, iS49-iS6g (1876) 
H Hasenfratz, D%& Landgrafschaft vor der Revolution von lygS 
(Frauenfcld, 1908), K Kuhn, Thurgoita sacra (3 vols in 5 parts, 
1869-1883), J A Pupikofer, Der Kanton Thurgau (St Gall and 
Bern, 1835), and Geschtchte des Thurgaus (to 1830, 2nd ed , 3 vols , 
1884-1889), J R Rahn, Die mitteldlt Kumtdenkmaler d Cant 
Thurgau (1899) ' Thurgauische Rechtsquellen, " in the Zett<;chrtft f 

schwetz Rrc W (1852), vol 1 (W ABC) 

THURIBLE (Lat ihunhulum or iurthidum, thus or 7m?, incense, 
Gr from Oviiv, to offer a burnt sacrifice , cf Skr dhuma 
and Lat jumus, smoke), the ecclesiastical term for a censer, a 
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portable vessel in \\hich burning incense (^«;)(an be carried 
I he censer, to use the more general term, is a vessel which con- 
l ins burning charcoal on which the aromatic substances to be 
burned arc sprinkled The eail> Jewish portable censer would 
stem to hm been a bowl with a handle, resembling a ladle 
V similar form was used bv the ancient Egyptians long prior 
to the Jewish use Thtre are very numerous representations 
on the monuments, m some the censer appears as a small cup 
1 r bowl held by a human hand to which a long handle is attached 
on which IS a small box to hold the incenst Ihe Greek and 
Roman censers (^vfuarrjptov and tunbulum or thunbulum) are 
of quite different shape They are small portable braziers 
(joculi) of bronze or sometimes of silvei and of highly ornate 
(ksign One type took the form of a candelabrum with a small 
fiat brazier on the top Ihey were earned in processions and 
^vcre lifted by cords Terra-cotta censers have also been found 
of a similar shape The censers or thuribles m Christian usage 
have been specially adapted to be swung, though there are 
in existence many early spec imens of heavy weight and made 
of gold or silver which were obviously not meant to be used 
in this way and have handles and iiot chains The thurible, the 
proper ecclesiastical term for the vessel in the Western Church, 
is usually spherical in form, though often square or polygonal, 
containing a small receptacle for the charcoal and covered bv 
i perforated lid , it is carric d and swung by three chains, a fourth 
being attached to the lid, thus allowing it to be raised at intervals 
for the volume of smoke to be increased The early thuribles 
\ tre usuallv simple in design, but in the medieval period an 
•rchiteetural form was given to the lids by ornamenting them 
..ith towers, battlements and traceries, varying according to 
he prevalent Gothic style of the period A censer hd with a 
•ale Saxon tower upon it, now m the British Museum, dales 
Tom the T2t]i century or ciilier 

THURII, or Ihurium, a city of Magna Graeeia on the Gulf 
of Tarentuni, near the site of the older Sybaris {q v) It owed 
• ts origin to an attempt made in 452 b c by Sybarite exiles and 
heir descendants to icpcople their old home The now settle- 
ment was crushed by ( rotona, but the Athenians lent aid to 
the fugitives and in 443 Pcnelcs sent out to Thurii a mixed bod) 
of colonists from various parts of Greece, among whom were 
Herodotus and the orator L)sias The pretensions of the 
S) barite colonists led to disscnsicms and ultimatel) to their 
I \pulsion, peac e was m idc with ( rotona, and also, after a period 
ol war, with Taicntiim, and Ihurn rose rapidly in power and 
ilrew settlers from all parts of Greece, especially from Pclopon- 
usus, so that the tie to AtJicns was not always acknowledged 
Flu oracle of Delphi delcrmintd that the city had no foundei 
hut Apollo, and in the Athenian War in Sicily Thurii was at first 
neutral, though it finally helped the Athenians Ihurii had a 
democratic constitution and good laws, and, though we hear 
little of Its history till in 390 it received a severe defeat from the 
rising power of the Lueanians, many beautiful coins tcstif) to 
the wealth and splendour of its da) s of prosperity In the 4th 
century it continued to decline, and at length called in the help 
ol the Romans against the Lueanians, and then m 282 against 
larentum Thenceforward its position was dependent, and 
in the Second Punic Wax, after several vicissitudes, it was de- 
populated and plundered by Hannibal (20 In 194 a Roman 
tolony was founded, with Latin rights, known for a time as 
( opiae, but aftci wards by the old name of Ihurii It continued 
to be a place of some importance, the situation being favourable 
and the region fertile, and does not seem to have been wholl) 
abandoned till the middle ages The site of the original Grec k 
city IS not accurately known, though that of the Roman town, 
which probably though not certainly occupied the same site, is 
fixe d by insignificant ruins as being 4 m to the east of Terranova 
di Siban, and as c)tcup^lng an area some 4 m in circuit The 
tOiubs found in 1879-1880 (sec Sybaris) lie a little to the east 
of the site 

bee F Lenormant, La Grande Grece 1 317 (Pans, 1881) (T As ) 

THURINGIA (German Thumi^en), an historical division of 
Germany, but now a territorial term without political significance 


It strictly designates only that district fn upper Si>oi that 
IS bounded by the Werra, the Harz Mountains, the Siale and 
the Ihuringian lorcst, in common parlance, however, it is 
frequently used as equivalent to the Thurmgian states, t c the 
group of small duchies and principalities lying between Prussia, 
Hesse-Nassau, Bivana and the kingdom of Saxonv Such 
Ihuringian states are Saxe-Weimar-Fisenach, Saxe -Coburg- 
Gotha, Saxe-Meiningen, Saxe-Altcnburg, behwarzburg-Pvudol- 
stadt, Schwarzburg-Sondershausen, and the two print ipalities 
of Rcuss, all of which are separately described Besides thes* , 
the term Thuringia also, of course, me ludes the various ‘ ex- 
claves ” of Pru'^sn, Saxony, Bavaria and Bohemia which lie 
embedded among them 

The Thurmgians arc first mentioned bv Vtgctius Renatus 
about AD 420 when they oceupied the district bctwcci the 
Harz Mountains and the Thurmgian Forest I luy w ere prob ih y 
descended from the Hermunduri, a Suevic people re ft i red to 
by Tacitus as living in this region during the ist centurv They 
were tributary to Attila the Hun, under whom thev scr\td at 
the battle of Chalons in 4*;! They w'cre governed h\ kiiC^, 
whose re Urn in the carl) 6th centurv touched both the Da lube 
.ind the lower Elbe At this time King Basin divided f hunngia 
imong his three sons The eldest, Ilerm inntncd, eventuaih 
obtained sole possession by the help of Thciiderich I , king ol 
Wistnsia, but having refused to pay the pi ce he had promised 
for this assistanc e, was defeated b) Thciuii rich m a senes of 
battles and murdered by him in northern portion 

of the kingdom was given to the Saxons who hid joined hnn 
against Ht rmannfried , tlic sou tin rn part was added to Ai strasia , 
md the name of Thuringia was confined to the district bounded 
b) the Harz Mountains, tlu Werri, the Ihuringian 1 oust and 
the Saale It remained under the direct rule of the 1 rankuh 
kings until 634, when R^dulf was appointed duke of the Tin r- 
ingiins b\ King Dagobert I Radulf made himself practualh 
independent of the Franks, in spite of an attack made on hmi 
b\ Sigcbert III , king of Austrisia About this time the con- 
version of the Fhiiringians to C hrutianit) was begun b\ BntiTi 
missionaries and continued by St Boniface, w'ho founded a 
bishopric at Erfurt They were again reduced to depenoenee 
on the Franks bv Charles Martel, who abolished the ofice ol 
duke and divided the countrv among Frankish counts About 
804 Charlemagne, in order to defend the line of the Saale air msi 
the Slavs, founded the Ihuringian mark, which soo.i bee n .e 
practmally coextensive with the formti duchv In 840 Ling 
Louis the German recognized Thakulf as duke (dux Soralnci 
Ii mitts), and some of his successors bore the title of margrav e until 
the death of Burkhard in 908, when the ccjuntry was seized b\ 
Otto the Illustrious, duke of baxony Thuringia was retiuicd 
by Otto’s son and successor, Henry I the Fowler, in spite of the 
opposition of the German king, Conrad I , and ceased for a time 
to enjoy a separate political existence It appears to have l)c en 
united witn Meissen for some time, and this was certainK the 
case from 1046 to 1067, when both countries were ruled bv 
Milliam and Otto, counts of Weimar During the nth centurv 
the Thuringiins refused to pav tithes to Siegfried, .irchbishop 
of Mainz, and this was probahh one reason wh) they joined the 
rising of the Saxons against the emperor Henry IV in 1073 

About this time a new dominion was founded b\ Loins the 
Bearded, who by purchase, gift or marriage obtained sever d 
tounties in Ihuring’i These passed on his death m 1056 to 
his son Louis the Springer (d 1123), who took p irt in the S^xon 
risings agiinst the emperors Henry IV and Henrv V , ])Uilt 
the castle of thcM irtburg near Lisenarh, whic h was the resiu» nee 
of his famil) for nearl) 200 )cars, and foiinclcd the monasterv 
of Remhardsbrunn, where as a monk he pissed his last divs 
Ills son Louis was appointed landgnve of Thuringia in 1130 
by the emperor Lothair II , by his marriage with Hedwig of 
Gudensberg in 1137 he obtained a large part of Hesse He was 
uceeeded in 1140 bv his son Louis II the Hard, who marr vd 
Judith, a sister of the emperor Frederick I , and on his behMf 
took a leading part in the opposition to his powerful neighbour 
Henry the Lion, duke of Saxonv In 1172 he was siiceceel d 
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by his son Louis III the Pious He acquired the Saxon palati- 
nate in 1179, on the death of Adalbert, count of Sommerschen- 
burg, went to Italy to assist hredenck I in 1157, joined in the 
war against Henry the Lion in 1180, and distinguished himself 
at the siege of Acre in the Ihird Crusade, on the return from 
which he died at Cyprus in 1190 He was succeeded by his 
brother Hermann I , during whose reign Thunngia suffered 
greatly from the ravages of the adherents of Philip, duke of 
Swabia, and also from those of his rival Otto of Brunswick 
I he next landgrave (12 17-1227) was his son Louis IV the Saint, 
who married St Elizabeth, daught(r of Andrew II , king of 
Hungary, and acted as guardian for his kinsman Henry III 
the Illustrious, margrave of Meissen This Louis, who is cele- 
brated in story, destroyed many robber-castles in Ihuringia and 
died at Otranto while accompanying the emperor Frederick II 
crusade The next ruler was Henry Raspe, who made 
himself regent on behalf of hLs nephew Hermann II from 1227 
to 1238 and in 1241 succeeded his former ward as landgrave 
Henry was appointed regent for King Conrad IV , but he soon 
transferred his allegiance from the emperor to Pope Innocent IV , 
and in 1246 was chosen German king at Beitshochheim He 
defeated Conrad near Frankfort in August 1246, but died in 
the following y^ear at the Wartburg, when the male line of the 
family became extinct 

In 1242 Thuringia had been promised by Frederick H to 
Henry III the Illustrious, margrave of Meissen, a maternal 
Tiandson of the landgra\ c Hermann I Henry, however, found 
bimself obliged to defend his title against Sophia, wife of 
Henry II , duke of Brabant, who was a daughter of the land- 
grave I ouis IV , and it was not till 1263 that an arrangement was 
[uadc bv which Thuringia and the Saxon palatinate fell to Henry 
Two years later Htnrv apportioned Thuringia to his son Albert 
the Degenerate, who sold it in 1293 to the German king Adolph 
5f Nassau for 12,000 marks of siher Albert’s sons Frederick 
he Undaunted and Dictnch contested this transaction, and the 
ittempts of Adolph and his successor Albert I to enforce it led 

0 the infliction of great hardships upon the Ihunngians 
Frederick defeated Albert decisively and m 1314 was formally 
nvestod with Thuringia by the emperor Henry VII His son 
Erederick 11 the Grave (132^-1349) consolidated the power 
jf his d\ nasty against rebellious vassals and the neighbouring 
ounts of Weimar and Sthwarzburg His son Frederick III 
he Strong (1349-1381) and his grandson Balthasar (1381-1406) 
urthcr extended thtir dominion by marriage and conquest, 
uid the latter of these founded the university at Erfurt (1392) 
Balthasar’s son, Frederick the Peaceful, became landgrave 
n 1406 but left the government largely to his father-in-law 
lunihfr count of Schwarzburg He dnd childless in 1440, 
ind Ihuringia then passed to the electc“ ^ dynasty of Saxonv 
Vfter a joint rule by Frederick II and 1 brother William, the 
alter m 1445 became sole landgraxe as William III and died 
vithout sons in 1482 In i48<5 his nephews and heirs Albert 
ind Ernest made a division of their lands, and Thunngia was 
p\tnto the Ernestine branch of the family of Wettin, with 
vhich Its subsequent history is identified (see Saxon\) 

Bibliocraphv — F Wachter, rhurtngtsche und Obersdchsi^sche 
re^chichte htsiutn Anfallc ThUnngens an die Markgrafen von Meissen 
Leipzig, 182!)) T Knoclunhaucr, Geschichte Thurmgem tn det 
tarolmgtschen und ^dchstschen Zeit (Gotha, 1863), and Geschichtc 
rhunngens zuy 7 eit des er^ten Landgrafenhauses (Gotha, 1871) 

1 Gebhardt, Ihuringi^che Ktrchenge^chtchie (Gotha 1879-1882) 

J hurtngische GeschxchUquellen, edited by F X Wegcle and R von 
^ihencron (Jena, 18^4-1859), and Regesta diplomcUxta mcnon 
pistolaria histofiae Ihuringiae, piiblisnetl by O Dobemtker, 
'ols 1 an<l 11 (Jena, i8c)^-t<)oo) 

THURINGIAN FOREST (Thimngerwald), a range 01 hills in 
Jermany, extending in an irregular line from the neighbour- 
lood of Eisenach in the N W to the Lobenstemer Kulm on 
he Bavarian frontier on the S L On the S E it is ton- 
inued directly by the Frankcnwald Mountains to the 
"ichtelgebirgc, while on the N E it approaches the Harz 
fountains, and thus takes its place in the great Sudetic chain 
)f central Germany The length of the Ihunngian chain is 


70 m , and its breadth varies from 6 to 22 m It nowhere rises 
into peaks, and only a ftw of its rounded summits reach 3000 ft , 
the successive hills form a continuous comb, the north-west 
slopes are precipitous and seamed with winding gorges This 
range encloses many charming valleys and glens, the most 
prominent feature of its scenery is formed by the forests, chiefly 
of pines and firs The north-west part of the system is the 
loftier and the more densely wooded as well as the more beauti- 
ful, the highest summits here are the Grosser Beerberg (3225 ft ) 
Schneekopf (3203) and the Finsterbcrg (3104), all in the duchy 
of Gotha The south-east part of the Thunngian horest is the 
more populous and industrial, the chief summits are the Kitfcrh 
(2848 ft ),the Blessberg (2834 ft ), the Wurzelberg (2841 ft )and 
the Wetzstein (2575 ft ) The crest of the Thunngian Forest, from 
the Werra to the Saale, is traversed by the Rennstcig or Rain- 
steig, a broad path of unknown antiquity, perhaps referred to 
in a letter of Pope Gregory III dated 738 The name means 
probably “frontier-path”, and the path marks in fact the 
ixiundary between Ihuringia and Franconia It may be also 
regarded as part of the boundary line between north and south 
Germany, for dialect, customs, local names and costume are 
different on the two sides The rocks are largely volcanic, the 
stratification being complex The mineral resources have been 
nearly exhausted, but the district is an important centre of 
small industries (glassware, earthenware, meerschaum-ware, iron 
castings and toys being among its principal products) and a 
favourite resort for tourists 

Sec Regel, Ihurin^en, ein landeskundluher GvundYi<^s (Jena, 
1897), Tnnius, Thuringer Wanderhuch (8 vols , Mimic n, 1896-1902), 
Proscholclt, “ Der Thunngir Wald und seim nachsle Umgebung ** 
in Forschungen zur deutschen Landes und Volk^kunde, vol v (Stutt 
gart, 1891) Walthcr, Oeologtsche Hexmatskunde von Thtirzn^en 
(Jena, 190O) and Meyers Rei^ehuchy ‘ Thuringtn (i8th cd , 
Lcip/ig, 1900) 

THURLES, a market town of Co Tipperary, Ireland, 
pleasantly situated on the Suir, and on the mam line of the 
I Great Southern & Western railway, 87 m S W of Dublin 
I Pop (1901), 4411 Thurles is the seat of the Roman Catholic 
' anhdiocest of Cashel, and the cathedral of St Patrick is a 
beautiful building The town is the seat of other important 
Catholic establishments, including an IJrsuline convent, a 
Pre'>cntation convent, St Patrick’s Catholic College (1829) for 
ecclesiastical students, where was held in 1830 the synod of 
Thurles, and an establishment of Christian Brothers, who devote 
themselves to the instruction of boys on the I^ancasterian method 
The town has a considerable agricultural and retad trade, and 
there IS a monthly horse fair largely attended bv English and 
continental buyers Thurles is governed by an urban district 
council 

Originally the town was called Durlas O’Fogarty In the 
' loth century it was the scene of a defeat of the Irish by the 
I Danes A prcceptory was founded here by the Knights Templars, 
j who possessed themselves of a castle, of which there arc remains, 

1 erected early in the 13th century A castle was subsequently 
. built by James Butler, first lord palatine of lippcrary, of 
which the keep collapsed in 1868 There were several other 
strongholds in the \ icinity South-west of the t own, at a dkstance 
of 3J m , stands the Cistercian abbey of Holy Cross, one of the 
finest ruins in Ireland It was founded by Donnell O’Brien, 
king of Thomond (1168-1194), and owes its foundation and 
* name to the presentation to his family of a portion of the true 
j Cross, which attracted numerous pilgrims Ihe shrine of this 
I relic is in the Ursulinc convent at Blackrock, Co Cork The 
ruins, beautifully placed on the bank of the river, embody a 
cruciform < hurch, transitional Norman in style, and exhibiting 
the carving of the period m its highest development There 
is a fine Perpendicular tomb in the choir A large portion 
remains of the adjoining buildings, including chapter-house, 
sacristy, cloisters and dormitory 

THURLOE, JOHN (1616-1668), English politician, son of 
I Thomas Thurloe, rector of Abbot’s Roding in Essex, was baptized 
on the 12th of June 1616 He studied law, entered the service 
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of Oliver St John, through whose interest he was appointed a 
secretary to the parliamentary commissioners at Uxbridge m 
January 1645 He was admitted to Lincoln’s Inn in 1647, 
m March 1648 he received the appointment of receiver of the 
cursitor’s fines, worth £350 a year He took no part in the 
subsequent historical events or in the king’s death In March 
1651 he attended St John and Sir Walter Strickland as secretary 
in their mission to Holland, and on the 29th of March 1652 he 
was appointed secretary to the council of state, bemg apparently 
also elected a member thereof about the same time H13 duties 
included the control of the intelligence department and of the 
posts, and his perfect system of collecting information and success 
in discovering the plans of the enemies of the administration 
astonished his contemporaries By his means, it was said, 
“ Cromwell carried the secrets of ail the princes of Europe at 
his girdle ” On the loth of February 1654 he was made a 
bencher of Lincoln’s Inn In the parliaments of 1654 and of 
1656 he represented Ely, he was appointed a member of Crom- 
well’s second council in 1657, was elected a governor of the 
Charterhouse in the same year, and m 1658 became chancellor 
of Glasgow University^ Thurloe was attached to Cromwell as 
a man and admired him as a ruler, and Cromwell probably placed 
more confidence in the secretary than m any one of those who 
surrounded him^ Thurloe, however, by no means directed 
Cromwell’s policy He was m favour of the protector’s assump- 
tion of the royal title, and was opposed to the military party 
who obtained the ascendancy After Oliver’s death he sup- 
ported Richard Cromwell’s succession and took a prominent 
part in the administration, sitting in the parliament of January 
1659 as member for Cambridge University^ Attacked by the 
republicans on the ground of arbitrary imprisonments and 
transportations dunngthe protectorate, he succeeded m vindicat- 
ing his conduct, but the breach between the army and the 
parliament, and the ascendancy obtained by the former, caused 
his own as well as Richard’s downfall. Nevertheless, bemg 
indispensable, he was reappointed secretary of state on the 
27th of February 1660 He appears to have steadily resisted 
the Restoration, and his promises of support to H> de m April 
inspired little confidence On the 15th of May 1660 he was 
arrested on the charge of high treason, but was set free on the 
29th of June, subject to the obligation of attending the secretaries 
of state ** for the service of the state whenever they should 
require He subsequently wrote several papers on the subject 
of foreign affairs for Clarendon’s information He died on the 
2 1 St of February 1668 at Ijjs chambers in Lincoln’s Inn, and is 
buried under the chapel there Thurloe was twice married, 
and by his second wife Anne, daughter of Sir John Lyteote of 
East Moulsey in Surrey, he had four sons and two daughters 

His extensive correspondence, the originals of which are in the 
Bodleian Library at Oxford and the British Museum {Add JVfSS 
4156, 4157, 4158), 13 one of the chuf sources of information for the 
period A portion was published with a memoir by T Birch 
m 1742, and other correspondence is printed m R Vaughan's Pro- 
tectorate of Oliver Cromwell (i8^6) See also Die Polttik des Pro- 
tectors Oliver Cromwell in der Aupassung und Ihatigkeit des 

Staatssecretars John Thurloe, by Sigismund, Freiherr von Bishofis- 
hausen 11899), Eng Hist Review^ Kin 527 ^Thurloe and the post 
office) Notes and Queries, iith series, vol vm p 8^ (account of his 
death), A Letter to a Fnend on the Publication of Thurloe s 
^tate Papers (1742), Clarendon's History of the Rebellion, Gardmer's 
History of the Commonwealth 

THURLOW, EDWARD THURLOW, ist Baron (1731-1806), 
English lord chancellor, was born at Bracon Ash, in the county 
of Norfolk, on the 9th of December 1731 He was the eldest 
son of the Rev Thomas Thurlow He was educated at a private 
school and at the gramniar school of Canterbury, where he was 
considered a bold, refractory, clever boy In 1748 Thurlow 
entered Gams College, Cambridge, but an act of insubordination 
necessitated his leaving Cambridge without a degree (1751) 
He was for some time articled to a solicitor in Lmcoln’s Inn 
along with the poet Cowper, but in 1754 was called to the bar 
at the Inner Temple, and subsequently went on the western 
circuit — at first with little success But m the case of Luke 
Robimon v The Earl of Wtnchelsea Thurlow came into 
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collision with Sir Fletcher Norton, afterwards ist Baron Grantley 
(1716-1789), then the terror of solicitors and the tyrant of the 
bar, and put down his arrogance with dignit) and success From 
this time his practice mcreased rapidly Li 1761 he was made 
a king’s counsel, through the mfluence of the duchess of Queens- 
berry In 1762 he was elected a bencher of the Inner Temple 
Ihurlow now with some hesitation entered himself into the 
ranks of the Tory party In 1768 he became member for Tam- 
worth In 1769 the Douglas peerage case tame on for hearing 
in the House of Lords, and Thurlow, who had drawn the plead- 
ings some years before {Notes and Queries, 3rd series, vol 111 
p 122), led for the appellant in a speech of great analytic power 
In 1770, as a recognition of his defence m the previous January 
of the expulsion of Wilkes, Ihurlow was made solicitor-general 
on the resignation of Dunning, and in the following year, after 
he had enhanced his reputation with the government by 
attackmg the rights of juries in cases of libel {Rex v Miller, 
20 St Tr 870-800) and the liberty of the press (16 Parly 
Hist 1144), was raised to the attorney-generalship Thurlow’s 
public life was as factious as his youth had been daring His 
hatred of the yVmencan colonists, and his imprudent assertion 
that as attorney-general he might set aside by scire facias as 
forfeited every charter in America (debate on the American 
Prohibitory Bill, 18 PH 999), his speech in aggravation of 
punishment m the case of Home Tooke (20 St Tr 777-783), 
when he argued that the prisoner ought to be pilloried, because 
imprisonment was no penalty to a man of sedentary habits 
and a fine would be paid by seditious subscription, and his 
opposition to all interference w ith the slave trade — are cliaracter- 
istic. In 1778 Thurlow became lord chancellor and Baron 
Thurlow of Ashfield, and took his seat in the House of Lords, 
where he soon acquired an almost dictatorial power He 
opposed the economical and constitutional reforms proposed 
by Burke and Dunning Under Rockmgham he clung to the 
chancellorship, while conducting himself like a leader of the 
opposition. To the short-lived ministry of Shelburne he gave 
consistent support Under the coalition of Fox and North (April 
to December 1783) the Great Seal was placed m commission, 
and Lord Loughborough was made first commissioner But 
Thurlow, acting as the king’s adviser, and m accordance with 
his wishes, harassed the new ministry, and ultimately secured 
the rejection of Fox’s India Bill (24 P II 226) The coalition 
was at once dissolved Pitt accepted office, and Thurlow again 
became lord chancellor (Dec 23, 1783) At first he supported 
the government, but soon his overbearing temper asserted itself 
Imprudently rel> ing on the friendship of the king, and actuated 
by scarcelv disguised enmity to Pitt, Thurlow passed rapidly 
from occasional acts of hostility to secret disaffection, and finally 
to open revolt. He delivered himself strongly against a bill, 
introduced w ithout his privity, for the restoration to the heirs 
of attainted owners of estates forfeited in the Jacobite rebellion 
of 1745 Partly to please the kmg and queen, partl> from dislike 
to Burke, and partly perhaps from a real belief m the ground- 
lessness of the accusation, he supported Warren Hastings on 
every occasion “ with indecorous violence ” His negotiations 
with the Wings during the discussion of the Regency Bill 
(1788-Feb 19, 1789) were designed to secure his seat on the 
woolsack in the event of Fox being called to power The climax 
was reached in 1792, when he attacked Pitt’s bill “ to establish 
a sinking fund for the redemption of the national debt,” not on 
account of the economic objections to which it was liable, but 
on the trivial ground that it was an unconstitutional attempt 
to bind future parliaments The bill was carried, but only bv 
a narrow majorit\ , and Pitt, feeling that co-operation with such 
a colleague was impossible, insisted successfully on his dismissal 
(June 15, 1792) The ex-chancellor, who had a few days before 
been created Baron Thurlow of Thurlow, with remainder to his 
brothers and their male descendants, now retired into private life, 
and, with the exception of a futile intrigue, under the auspices 
of the prince of Wales, for the formation of a ministry from 
which Pitt and Fox should be excluded, and in which the earl of 
Moira should be premier and Thurlow chancellor (1797), finally 
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jandoned hope of office In 1795 he opposed the Treason and 
'dition bills without success In 1801 he spoke on behalf of 
ome fooke — now his friend — when a bill was introduced to 
nder a priest in orders ineligible tor a seat m the House of 
immons ' His last recorded appearance in the House of Lords 
as m 1802 He now spent his time between his \illa at 
ulwich and various seaside resorts He died at Brighton on 
le 12th of September 1806, and was buried in the Temple 
^urch Thurlow ^as never married, but left three natural 
lughters, for whom he made a handsome provision The title 
sc ended to his nephew, son of the bishop of Durham 
Lord Thurlow was a master of a coarse caustic vit, which habitu- 
ly in his private and too frequently in his public life displayed 
.clf in profanity He was a good classical scholar and made 
casional translations in vtrsc from Homer and Lunpidcs His 
dicial and his ecclcbi istical patronage was wisely exercised h 
IS the patron of Dr Johnson and of Crabbe, and was the first to 
tect the great legal mints of Eldon Thurlow's personal aj)- 
arance was striking His dark complexion hirsh but regular 
itures, severe and dignified demeanour, piercing black eyes and 
shy eyebrows, doubtless contributed to his jiroti ssional and 
litical eminence and provoked the sarcasm of Fox that he looked 
ser than any man ever was Yet he was far fiom being an 
poster By intense tliough irregular application he had ac- 
ired a wide, if not a profound, knowledge of law Cle ir-hcaded, 
f conhdent and fluent, able at once to reason ti mperately ancl 
assert strongly, capable of grasping, rapidly assimilating, anti 
cibly reproducing minute and complicated details, he possessed 
the qualities which command success His speeches in the trial 
the duchess of Kingston for bigamy (20 S/ Ir 355 O5 1 ) ai e vigorous 
d effective, while his famous opening in the Douglas peerage case 
cl his argument for the Crown in Campbell v Hall (20 S/ Tr 
2-316) show that he might have rendered high service to the 
licial htenture of his country had he nlied more upon his own 
lustry and less upon the learning of Hargrave and Kenyon 
see I^rd Campbell's Lives of the Chancellors, vii 153-333, Foss’s 
dges of England, viu 374-385, Public Charatters (1798) Notes 
i Queries, 2nd senes, vol 111 p 283 3rd strus, vol 111 p 122, 
ports of his decisions by Brown, Dickens and Vesey (jun ) 
ougham’s Statesmen of the Time of George III (A W R ) 

THURMAN, ALLEN GRANBERY (1813-1895), American 
ibt and statesman, was born at Lynchburg, Virginia, on the 
th of November 1813 In 1819 he removed with Ins parents 
Chillicothe, Ohio, where he attended the local academy for 

0 years, studied law in the office of his uncle, W illiam Allen, ^ 
d in 1835 was admitted to the bar, becoming his uncle’s law 
rtner He began to take an active part in polities in 1844, 
d in 1845-1847 was a Democratic representative in Congress, 
lere he advocated the Wilmot Proviso krom 1851 to beb- 
iry 1856 he was an associate justice of the state supreme 
urt, and from December 1854 was chief justne He was 
mocratic candidate for governor of Ohio in 1867, and was 
feated by Rutherford B Hayes by a majority of less than 
30 votes, but the Democrats gained a majority in both branches 
the state legislature, and Thurman w*is elected to the Unittd 
ites Senate, where he served from 1869 until i88i — during 

1 46th congress (1879-1881) as president pro tempore Here 
became the recognized Democratic leader and in 1879-1881 
s chairman of the judiciary committee He contested the 
nslitulionality of the Civil Rights Bill, opposed the resump- 
•n of specie payments, advocated the payment of the public 
bt in silver and supported the Bland- Albson Act He intro- 
ced the Thurman Bill, for which he was chiefly responsible, 
iich became law in May 1878, and readjusted the government's 
ations with the bond-aided Pacific railways Ihurman was 
nember of the Electoral Commission of 1877, and was one of 
5 American delegates to the international monetary con- 
ence at Pans m 1881 In 1876, 1880 and 1884 he was a 
ididate for the presidential nomination, and m 1888 was 
minated for vice-president on the ticket with Grover Cleve- 
id, but was defeated m the election He died at Columbus, 
no, on the i2lh of December 1895 

THURSDAY ISLAND, one of the smallest of the Prince of 
lies group, N of Cape York, in the Torres Strait, attached 
^ William Allen (1806-1879), a native oi North Carolina, removed 
1822 to Chillicothe, Ohio, was admitted to the bar in 1827, was 
representative m, Congress in 1833-1835, served m the Umted 
ites Senate m 1837-1849, and was governor of Ohio m 1874-1875 


to Somerset county, Queensland, Australia Pop (1901), 1534 
It has an excellent harbour, Port Kennedy, and is a port of 
call for mail steamers and the centre of the bcche-de-mer and 
pearl fisheries of the Torres Strait It is a fortified coaling 
station for the British navy Ihe neighbounng Friday Island 
IS the quarantine and leper station for Queensland 
THURSO, a municipal and police burgh, and seaport of 
Caithness, Scotland Pep (1901), 3723 It is situated at the 
mouth of the Thurso, on Thurso Bay ,21m N W of Wick and 
319 m N of Edinburgh by the North British and Highland 
railways, the most northcrlv town in Scotland Coaches run 
daily to Mey and Wick and every day a mail-car goes to Tongue, 
in Sutherlandshire, about 40 m west 
In Macdonald Square, laid out with ornamental walks, there 
is a statue of Sir John Sinclair A promenade along the sands 
was opened in 1882 The town-hall contains a public library 
and museum, which possesses the geological and botanical 
specimens of Robert Dick (1811-1866), the “Thurso baker,' 
as well as a large collection of northern birds In the neighbour- 
hood are quarries for Caithness flags, which are cut and dressed 
in the town They constitute the leading export, but the trade 
of the port is hindered by the inconvenience of the hirbour 
There is, however, communication daily from ScrabsUr pier, 
2 m north-west, with Scapa and btromness in Pomona 
(Orkneys), calling at Hoxa , once a week with Wick, Aberdeen 
and Leith, and occasionally in summer with I uarpool To 
the cast is Ihurso Castle, the residence of the Ulbster branch 
of the Sinclairs, and near it is Harolds lower, built over 
the grave of Earl Harold, once owner of half of Caithness, 
and half of the Orkneys and Shetlands, who fell in battle with 
Earl Harold the Wicked in 1190 About three-quarters of 
a mile west stand ihe ruins of the bishop’s palac e, which w^as 
destroyed by fire in 1222 Thurso was the centre of the Norse 
power on the mainland when at its height under Thorfinn 
(1014), and afterwards till the battle of I args (1263) Count 
Modach, nephew of King Duncan, quartered his armv for 
a time at Thurso and despoiled it till he was surprised ard 
slam by Thorfinn m 1040 In the time of Malcolm II Eail 
Erlend resided in the town In 1633 it was create d a bun h 
of barony, and was the seat of the shcrifl courts of the county 
till they \we removed to Wick in 1828 
THURSTAN, or Turstin (d 1140), archbishop of York, was 
the son of a certain Anger, or Auger, prebendary of bl Paul s, 
London, and a brother of Audoen (d 1139), bishop of Evreux 
He himself was a prebendary of St Paul's, and was also a clerk 
in the service of William II and then of Henry 1 , who sc( ured 
his election as archbishop of York in August 1114 He now 
entered upon the great controversy which occupied him during 
a large part of his subsequent life and made him for several 
years an exile from England Archbishop Ralph of Canter- 
bury refused to consecrate him unless he made a profession of 
obedience to the southern see, this Thurstan refused and 
asked the king for permission to go to Rome to consult Pope 
Paschal II Henry I declined to allow him to make the journey, 
while Paschal declared against Archbishop Ralph At the 
Council of Salisbury in 1116 the English king ordered Thurstan 
to submit, but instead he resigned his archbishopric, although 
this did not take effect The new pope, Gelasius II , md also 
his successor, Calixtus II , espoused the cause of the stubborn 
archbishop, and in October 1119, in spite of promises made to 
Henry I , he was consecrated by Calixtus at Reims Enraged 
at this the king refused to allow him to enter England, and he 
remained for some time in the company of the pope At length, 
however, his friends succeeded in reconciling him with Henry, 
and, after serving the king in Normandy he was recalled to 
England, which he entered early in 1 12 1 Refusing to recognize 
the new archbishop of Canterbury, William of Corbeil, as his 
supenor, Thurstan took no part in his consecration, and on tw o 
occasions both archbishops carried their complaints in person to 
Rome In 1138 he made a truce at Roxburgh between England 
and Scotland, and took active part m gathering together the 
army which defeated the Scots at the Battle of the Standard 
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in August 1138 Early m 1140 he entfttd the order of the 
Cluniacs at Pontefract and here he died on the 6th of February 
1140 Thurstan was generous to the churches of hjs diocese 
and was the founder of several religioua houses 

See his hfe in the Fasti eboracenses, edited by J Rame (1863) 

THYLACINE (Thylactnus cynocephdus) The only known 
living species of this genus, though smaller than a common 
wolf, IS the largest predaceous marsupial existing It is con- 
fined to the island of Tasmania, although fragments of bones and 
teeth found in caves afford evidence that a dosely allied species 
once inhabited the Australian mainland The general col6ur 
of the thylacine is grey -brown, but it has a senes of transverse 
black bands on the hinder part of the back and loins, whence 
the name of “ tigtr ” frequently applied to it by the colonists 
It IS also called “wolf,” and sometimes, though less appropriately, 
“ hyena ” Owing to the havoc it commits among the sheep- 
folds, it has been nearly exterminated m all the more settled 
pans of Tasmania, but still finds shelter m the more moun- 
tainous regions of the island The female produces four young 
at a time (See Marsupialia ) 

THYME The genus Thymus (nat ord Labiatae) comprises 
a number of fragrant aromatic undershrubs, with very small 
leaves and whorls of small purple honey- bearing flowers in the 
axils of the leaves or at the ends of the branches The common 
garden thyme, a native of the Mediterranean region, is Thymus 
vulgaris j the Vyild thyme of English banks is T serpyllum 
Marjoram {Origanum) is also closely allied All these plants are 
remarkable for their essential oil, to which their fragrance is due 
From this oil is produced by distillation the substance known 
as thymol 

THYMOL, or C,}i,{ 0 }i)(C}l,){C,ll,)[i 3 6], a 

methylisopropylphenol isomeric with carvacrol (gv), is an 
aromatic substance found with the hydrocarbons cymene, 
CioHi 4, and thymene, in oil of thyme (from Thymus 

vulgaris) and m other essential oils, e g Carum copticum, from 
which It mav be extracted by shaking with potassium hydroxide, 
filtering and precipitating the phenol with hydrochloric acid 
It can be prepared from dibrom-menthone (obtained by 
brommating menthone in chloroform solution) by eliminating 
two molecules of hvdrobromic acid Thymol crystallizes in 
large colourless plates, which melt at 44® and boil at 230® 
On distillation with phosphorus sulphide it gives cymene 

Thy^nol luis a strong odour of thyme and a pungent taste, and is 
freclv soluble in ilrohol ether chloroform or olive oil but almost 
insoluble in cold water It is a more powerful antiseptic than 
caibolic acid but its insolubility prevents its being used for the 
same purposes A saturateef" solution (i m 1000 of warm water) 
thmyol gaiuo and an ointment are used Externally it is anti- 
])ar isilic and is used in eortaiii stages of eczema and psoriasis and 
the alcoholic solution has been used in ringworm, internally it has 

been employed as an intestinal antiseptic in typhoid fever Its 
chief use is as an antlielmintic to destroy the Ankylostoma duodenale 
Thymol may colour the urine green Thymol iodide official in 
the United States is a compound of iodine and th5'‘mol, it is also 
known as aristol or annidalin It was introduced as a substitute 
for iodoform and is stated to bo less toxic Glycothymohn is a 
propnotarv preparation used in the treatment of catarrhal condi- 
tions of mucous membranes while a mixture of naphthalene, 
camphor and thymol is sold under the name of thymohn 

THYROID (Gr shield-shaped, from dvpco?, a 

large oblong shield, shaped like a door, Ovpa, and cTSo?, form), 
in anatomy, a term applied (i) to the largest of the cartilages of 
the larynx (see Respiratory System), (2) to one of two arteries 
which he near the thyroid cartilage and gland (see Arteries), 
and (3) to a vascular ductless gland, which rests on the larynx 
and upper part of the trachea (see Ductless Glakds) The 
thyroid gland is used in^ medicine m two forms Thyroideum 
stccum IS a light dull brown powder, prepared by drying the 
thyroid gland of a sheep Its chief constituent is a proteid 
known is thyreoglobulin, the active principle of which contams 
9 3 % of iodine and o 5 % of phosphorus, and is known as 
lodothyrin or thyroiodm The dried gland easily becomes 
damp and deteriorates Liquor thyrotdei is a pink turbid 
liquid made by macerating the fresh gland of a sheep with 
glycerin and phenoL , ,, 
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Thyroid gland administered to man increases the pulse rate, 
causes increased and enfeebled cardiac beat and leads to increased 
metabolism, consequently excess of urea, unc acid and phosphates 
are ex6reted m the unne. it therefore reduces the body weight 
Glycosuna develops from the inability of the body to mgest glucose 
Overdoses of thyroid cause rapid pulse headache and vomiting, 
together with diarrhoea and pruritus emaciation and weakness 
These symptoms are known as thyroidi^m 

Thyroid gland was introduced for the treatment of patients 
suffering from goitre, myxoedema and cretinism in which, diseases 
it has l^n remarkably successful cretins growing rapidly under 
the th5rroid treatment and developing intelligence It has also 
been used m dwarfism, excessive obesity, psoriasis and scleroderma 
When used in obesity an excess of nitrogenous food should be 
taken to balance the destruction of proteid In certain forms of 
insanity melanchoba and climacteric msaniUes it has given good 
results hull doses of thyroid are valuable in the prevention and 
rehef of eclampsia It should not be given to patients suffenng 
from exophthalmic goitre, for which an anti-thyroid serum (anti- 
thyreoidin of Moebius), which is the serum of thyroidoctomized 
animals has been mtroducod 

Rodagen is a white powder consistmg of the dried milk of thyroi- 
dectomized goats, nuxed with 50% of milk sugar In exophthalmic 
goitre this preparation causes a reduction of the swelling and of 
the pulse rate, and an increase of body weight 

THYROSTRACA, an order of Crustacea, comprising barnacles, 
acorn shells and some allied degenerate parasites The embryos 
are free-swimming, active forms, but in adult life the animals 
are fixed head downwards, and are very degenerate The 
body IS indistinctly segmented, and is enveloped m a fold of 
the integument, usually with caliareous plates The anterior 
antennae are fused wnth the anchoring attachment, whilst the 
posterior pair is vestigial, and the appendages of the mouth and 
body present various degrees of degeneration and ‘specialization 
In most cases the adults are hermaphrodite, but unisexual 
forms also occur, whilst the hermaphrodite adults may carry 
with them minute “ complementary ” males In strong con- 
trast with the condition in most Crustacea, the spermatozoa 
are mobile As shown by Burmeister in his historical review 
(1834), these animals, comprised by Linnaeus in the genus 
Lepasy first received a more comprehensive title from Cuvier, 
who called them Cirrhopoda, a word strictly meaning tawny- 
footed Lamarck in 1809 altered this into the hybrid form 
Cirrhipoda, meaning c^url-footed, which was subsequently 
improved into Cirripedia or Cirrhipedia So long as the group 
was held to be a subordinate member of the Entomostraca, this 
term, though not the earliest, was generally accepted The 
name Thyrostraca, meaning doorshells or valve-shells, is pre- 
ferred as agreeing in termination with the titles of the other two 
divisions, the Malacostraca and Entomostraca The group may 
conveniently be arranged m two principal sections — the Genuina 
with cirrhiform feet, and the Anomala without them 

Thyrostraca genutna — It is with these that Darwins clrssical 
treatises {Fay Soc and Palaeont Soc 1851-1854) are almost 
exclusively concerned Therein an order Thoracica comprehends 
the pedunculate Lcoadidae together with the operculate and 
sessile Balanidae and Verrucidae, a single species without cirrhi 
constitutes tlic order Apoda and a single species with only three 
pairs of cirrhi the order Abdominalia Within the last Kochlonne 
(Noll, 1872) with two species and Lithoglyptes (AunviUius 1892) 
with three species, have since been included But PI J Hansen 
{Die Cirripeaien der Plankton-Cxpedition, 1899) states that Crypto- 

hialus mtnutus, for which the order Alxlominalia was founded, 

as like Alctppe and other Gcnuina, its cirrhi on the thorax not, 
as Darwin wrongly supposed, on the abdomen In place therefore, 
of the Abdommaha, it will be right to accept the familv Crypto- 
phialidae, v Martens side by side with the Lithoglyptidac of 
Aunvillms and the Alcippidao of Gerstaeckcr These with Darwin's 
three families above mentioned, complete the section of genuine 
cirnpedcs now existing Gruvel submitted to the I innaean Society 
a rearrangement of the Lepadidao unfortunately using for the first 
of his new families the preoccupied name Anaspidae It is con- 
fusing but not uninstructivL to find that withm the Balanid group 
such generic titles as btephanolepas and Platylepas have been 
coined The vernacular name barnacle traceable to the fable of 
pedunculate cirnpedrs hatching out into bernicle geese has also 
been transferred to the sessile cirnpcdes which ire popularly 
known as acorn barnacles A complete list of all the recent 
species of Th\ rostraca in both sections down to the year 
1897, wais pubhshed by Wcltner {Arch Naiurg 1898, § 63, pt 1 
pp 227-280) For fossil speaes. Woodward’s Catalogue of Bnt 
Foss Crust (1877), pp 1 37-1 44. should be consulted, ^pek 
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{"Challenger*' Reports, “ Cirnpedla/* 1883, viu 8-^ii) gives a bfief n^outh *' Danw notes ^ tfnprovtsus as quite tolerant of water 
geological summary down to 1882 In that year J M' Clarke not saline Why the Thyrostraca, so hardy, so widely dispersed and 
{A met Journ, Set and Arts 3rd senes, vol xxiv , p 53) added multitudinous, and with a history so prolonged, shohld not have 
a new species to Ptumuhtes (&rrande 1872) remarlong that the made mor^ extended and more independent mcursions into fresh 
species in question P devontcus ** is interesting m being the first water remains a problem Though the Ornxtholepas australis 
representative of fossil barnacles from the Devonian Baiarande’s (Tj^rgiom Toz*etti, 1872), found on the tail feathers of a bird, repre- 
apecies of Plumuhtes and Anattfopsis as well as the Turttlepts of sents only the cypns larva of a cirnpede, it still shows one of the 
Woodward being from the Upper and Lower Silurian, and Plumu^ many facilities for dispersion which these creatures en]oy A 
Ittes jatnest (Hall and Whitf Pal Ohio, vol 11 ) from the Hudson striking instance of their abundance is cited by AunviUius (1894) 
River group “ Since Plumuhtes appears to be a sjmonym of Turn- from a report by Captain G C Eckman, who late in the summer 
tepas (not Tutnlefns), the species Turnlepas wrightii (Woodward, observed great masses of Lepas fasctculans forming broad belts m 
1865) from the Upper Siliman of Dudley did not long enjoy an the North Sea Aurivilhus himself examined a humpback whale 
isolated eminence as the oldest known cimpedc As pointed out which had as many as fifty specimens of Coronula dtadema on 
by Dr Bather {Geol Mag, 1901 decade 4, vol vm p 521), palae- each aide of its head He believes that the cetacean approaches 
ontologists themselves have in this branch not very cfosely followed not only rocks, but ships, iij the hope of freeing itself from its lodgers 
the progress of their own science smee Dr Ruedemann m regard Yet the fact that the long, soft Conchoderma auntum stands exposed 
to hw new Polltcxpes sxlurtcus, 1901 speaks of “ the enormous gap on the Coronula, sometimes ten on one, indicates that the whale 
existing between the appearance of this Lower Silunc type and the can have little chance of evicting its tenants, even at the expense 
next Upper Tnassic (Rhaetic) representatives of the genera PoUtetpes of rubbing ofi the eighteen flattened horns of its own skin embedded 
and Scalpellum * Many species of Scalpellum from the Wenlock m cavities round the domed base of the Coronula shtll The 
shale of Gotland were described in 1892 by C W S Aunvilhus, fecundity m the genus Lepas has struck many observers Hoek 
who at the same time founded the species Polhctpe^ stgnatus on an (‘* Challenpr '* Reports, " Cimpcdia,*’ i88|, vol x ) notes that, while 

almost perfect sp( cimen from the Lower Ludlow of Wisby m Sweden in Scalpellum the number of eggs may be less than a huntlrod, ‘ in 

Aurivillius considered that Polltcxpes stgnatus showed a closer Lepas anattfera it amounts, on the contrary, to many thousands 

approach to the Balamdae than any other of the Lepadidae, but and tens of thousands ” In the same treatise Dr Hoek has useful 

he, too, in ignorance of the Devonian Protohalanus [Whitt ), dis chapters on the anatomy, develojimcnt and sexes of the woup, 
coursed needlessly alxiut the gap in the distribution Dr Bathtr with references to the important researches since Darwm by Krohn, 
justifiably anticipates further discoveries, but if, already m Silurian Claus, Kossmann and others Francis Darwin, m the hfe of his 
as in modem braes, the members of these famihes had to pass father (1888, m 2), says, " Krohn stated that the structures 
through nauphus and cypns stages to maturity, there is one“ enor described by my father as ovaries were m leality salivary glands, 
mous gap " between them and the common ancestor of the crustacean also that the oviduct runs down to tin orifice dt scribed m the Mono 

class that will not be easily filled graph of the Ctrrxpedta as the auditory meatus " Hoek, however, 
To later phylogenetic Imks an observes that the interpretation of the glands as sahvary is not 
addition is offered by Dr Wood- given by Krohn as his own opinion, but only quoted from Cuvier 

ward [Creol Mag, 1901, p 145), Hoek himself proposes to call them pancreatic glands 

who bansfers his Pyrgoma ere- On the absorbing question of the development, T T Gioom {Phil 

taceum, 1863, to a new genus Trans . 1894, vol clxxxv ) supphes a full bibliography, beginning 

Drachylepas (fig i), and a new with the pioneers SUbber (1778, pioperly 1769) and J Vaughan 

family Brachylcpadidae, mterraedi- Ihomson (1830) Gloom’s monograpn was almost immediately 
ate between the Rhaetic PoUtetpes supplemented by Chun's chapters on the same subject {Bibliotheca 
and the modern Balanus Among Zoohgica, 1895, Heft 19, Liefcrung 2), to winch an important dis 
other fossil genera of recent msti- ciission is contributed by H J Hansen {Die Cirripcdien der Plankton 

tution, Archaeolepas, Leptdocoleus, txp , 1899) He msists on the value of the upper hp or labrum foi 

— P / V, Squama, btramentum can only be generic distinction, and as an aid m affiliating larval forms of 

^ mentioned as mcentives to re- different stages to their several species He cites Gioom 's evidence 

h ’ iTom Margate gt^arch Among hving forms, added that larvae obtained from the egg roadil> go through one moult 111 

since Wcltnor’s catalogue, may be the aquarium, and the known fact that tlic last larval stage is 
noticed Koleokpas wtlleyt, from the Loyalty Islands (Stebbmg, m marked by a longitudinal scries of six pairs of immovabh spines » 
Willey's Zool Results (1900) pt v , p 677 This was found m or processes He considers, then, that by a judicious comparison of 
a Turbo shell, occupied also by a Pa^urid, and coated with larval forms with these two easily determinable stages the poverty 

Actinians The cimpedc, which has an of existing information on the subject may be graclually, 11 labori- 
clastic peduncle, crested cajiitulum, but ously, d|jiimished The large and peculiar Anhxzoea gigas of 
no valves, and the first cirrhi longir than Dolirn must, he thinks, belong to the Lepadidae as a larva m the 
the rest, should stand near Eremolepas, the last stage, but not, as v Willemocs Suhm supposed, to Lepas 
name given by Weltncr m place of the australis or even to the genus Lepas at all 

preoccupied Gymnolepas (Aunvilhus) In Thyrostraca anomala — This section comprises Darwins Apoda, 
the genus Scalpellum, S gigantcum, Gruvel the footless Lilljcborg's Suctoria, called by Fritz Muller tlu Rhizo 
{Trans Linn Soc , 1901) disputes with S cephala or rootlet-headed, and the group to which Lacazc-Duthiers 
stearnsit (fig 2), Pilsbury, 1890, which shall gave the alternative names Ascothoraoida, sac-bodicd or Rhizo- 
be accounted the greattr The latter is thoracida, rootlet-bodied For the present these names may be 
tlireatened with a new genene name (Chun, dispensed with m favour of their equivalents, the three families 
Aus den Ttefen des Weltmeeres, 1900, Proteolcpadidae, Sacciilinidac and Lauridae The first is still 
p 502) limited to the single genus and species Proteolepas hivincta (Darwm), 

The horizontal distnbution of barnacles parasitic witlun the sac 01 anotner cirnpede Nothing is certainly 
over all seas is fully explained by Darwin known of its development, except that the ova are extremely 
The bathymetnc range of sessile as well as small but H J Hansen {Die Ctrrtpedten der Plankton-Exp , 1899, 
pedunculate forms down to such depths as p 53) argues that various nauphi of a type not previously described 
twelve or eighteen thousand feet — Verruca may probably be referred to this group or family The second 
quadrangularts, Hoek, 1900 fathoms, Seal- family, discussed by Delage, Giard, Kossmann and others, has no 
pellum regtum, Wyville Thomson, 2850 dearth of genera and species, though about several of tliem the in- 
fathoms— IS a more recent discovery Gruvfl formation is scanty Almost all of them arc parasitic on other 
Pig 2 — Scalpellum {Contribution d Vitude des Ctrrhtfedes, crustaceans Sphaerothvlacus poly carpus (Sluitcr, 1884) has an 

Stearns 1 1 found that the species frequenting sea sur- ascidiaji for its host Sarcotaces (Olsson, 1872) has two species 

(Two-thirds nat size ) ot shallow water, notwithstanding their parasitic m fishes But these exceptional and dubious forms do 
feeble powers of vision, cannot hve long not obtain nutriment by sending rootlets m a rlii/ocephalous 
when entirely debarred from hght It must, therefore, be supposed manner into their patrons The family Peltog istridae is somctinu s 
that abyssal forms have gradually acquired such tolerance of dark- separated from the Sacculmidae, and sometimes made to do duty 
ness as makes their health independent of the sun Among other for both, the latter course being unpropei, since Saccuhna (J 
singularitieb of habitat, not the least curious is the freedom with Vaughan Thompson, 1836) is not, as has Dten supposed, preoccupied, 
which some small sjpccies, esjiicially in the genus Dtchelaspts, occupy and must, therefore, take precedence of Peltogaskv (Kathkc, 1843) 
the very jaws of large crustaceans It is generally stated that In the same family stands the genus Sylon, noted by Kroycr witli 
cirripedcs are confined to salt witcr, and, generally speaking, that out a name in 1842, named by him without a description m 1855, 

IS true But Platylepas btssexlohata (Dc Blamville), from the west desenbed by Michael Sars in 1809, and pubhshed by G O Sars in 
coast of Africa, is sometimes found entirely buned, except its 1870 Hoelc i" Challenger " Reports, 1888, vol xxiv app A) will 
operculum, in the skin of the manatci Now, since it seems this orientate the English reader on this genus For the complicated 
Manatus senegalensis ascends nvers, wc may mfir that its parasite parasitism of isopods and Sacculmidae on the same hosts Gianl and 
travels with it Studer {Crustacea oj the Gazelle, 1882) records Bonnier {Dopyriens, 1887, p 107) should be consulted 
Balanus ampJntrite (Darwin ?) from roots and stems of mangroves The remaining family may, tdl further knowledge, be allowed to 
in the Gjngo, where, he says, “ it follows the mangroves as far as cover four remarkable species, three of them nsidtnt on Anthozoa, 
their vegetation extends along the stream, to six sea-miles from the one on aji cchmoderm Only the first, the celebrated Laura 
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gtrcu^diae (LacaEe-Duthiw!^i365), sends such rootlets mto its host as 
would justify the term Rhizothoracida The small sinuous seg- 
mented body IS enclosed, except for one small opening, m an 
enormous sac like carapace, between the lamellae of "which are 
protruded from the body the ovary and " hver," both large, 
Difurcato and ramified It is this sac-like and not valvular cara- 
pace, therefore, that j ustifies the term Ascothoracida But Synagoga 
rntrUf Norman, 1880 {Bnt 4 -ssoc Report for 1887), has the ebay 
covered by two nearly circular valves mstead of a sac Petr area 
bcUhyacttdtSf G H Fowler (Quart Journ Mtc Sc% , 1889, vol 
XXX pt u p 1 15), has a bilobed carapace, ventrally open, 
Dendrogaster astencolaf Kmpovitch (Btologtsches Centralblatt, 1891, 
X 707), IS a multilobular sac, with apparently mdistinct seg 
mentation of th^ body proper on the dorsal side For tnis 
highly problematic group the original authorities should by all 
means be consulted The student may then be asked to compare 
the account of Synagoga mtra both with the figure of the cypns- 
stage of Dendrogaster astencola and with the figure of the '* mdeter- 
minate animal found on Gerardia," about which Lacazc-Duthiers 
asks, "Is it the cypns-stage of Laura ? " (M 6 m Acad Set , 
1883, xlii 160, pi I, fig 102) S mira was found, like Laura 
gerardtae (fig 3), in the Mediterranean, and found like it attached 

A 


Fic 3 — A, Laura gerardtae , B, Carapace sht open to 
show the body proper 

to in antipatharian Its six pairs of limbs are not like the bare 
and simi)le f( et of the Laura^ but two-branched and setose as in the 
ordinary cypns-stage of the cirripcde The conclusion, therefore, 
from tlu St tacts and from the suggested comparisons, seems at least 
extn mely probable that the question asked oy H Lacaze-Duthiers 
should be answered in the affirmative, ind that 5 mtra is either 
the cypns stage of Laura gerardtae or of some congeneric species 
In Lacaze-Duthicrs's highly elaborated memoir it should bo noticed 
that he uses the term cirrhes " rather misleadingly, not for 
oirrluform feet, but as the eqmvalent of seUe Also he gives two 
difftnnt reckonmgs of the Segmentation, counting first eleven 
body segments without the caudal furca (p 40), and then the 
caudal furca as itself the eleventh segment (p 41) Of Petrarca 
the cU velopment is not yet known The points of agreement and 
dilicrtnco between it and Laura are carefully drawn out in the 
L say by Dr G H Fowler, who inclines to favour a close relation 
ship between the Ihyrostraca and Ustracoda To the extreme 
development of tlic carapace in Laura, as compared with the 
stginented body, it wouM be difficult to find among crustaceans 
any analogy more striking than that of the great ovanal expansions 
m Nicothoe astact, the little copenod parasite of the common lobster 
ihe compactness of tlie class Crustacea is generally admitted, of 
the precise affinities of its subdivisions there is still much to learn 

(T R R S) 

THYRSUS (the latinized form of Gr a stem or 

stalk), the wand or staff of Dionysus (Bacchus), the Bacchants 
^nd Maenads and the votaries taking part in his orgiastic rites 
As commonly represented on the monuments it was a straight 
^taff terminating in a pine cone, a nbbon or fillet being attached 
to the head below it Another form terminated m a bunch of 
grapes and vine leaves, or ivy-bemes and leaves The pine- 
lone or bumh of leaves was sometimes supposed to cover the 
head of a spear, and the thyrsus was termed 0 vp<r 6 \oyxo^ (see 
Dionysus and Mystery) 

THYSANOPTERA (^vo-avos, a fringe, and irrcpov, a wing), a 
term used in zoological classificatiQn for a small order of the 
class Hexapoda (qv) The minute insects included in it, which 
haunt blossoms and leaves, are fairly well known to gardeners 





by the name Thrips, a genenc term used by Linnaeus for the 
four species of the group which he had examined and relegated 
to the order Hemiptera The term Thysanoptera was first 
used by the Irish entomologist A H Holiday (1836), who made 
a careful study of the British species and recognized that their 
structural peculiarities required ordmal separation, H, Bur- 
mejster in 1838 also considered that these msecte should form 
a distmct ordef, for which he 
proposed the name Ph5^opoda, 
with reference to the bladder-like 
outgrowths (fig 3) on the feet 
Since then various authors have 
incorporated the Thysanoptera 
with one of the large orders, 
some, following Linnaeus, re- 
garding them as Hemiptera, 
others grouping with them the 
Orthoptera or “ Pseudoneuro- this article ar^ 

^ »» -Tk . 11 . , H Urel, Monaerapkte der OrdnHitg 

ptera But all recent students Thysanoptera, and ar* used >vith hTs 

agree with Holiday and Bur- ^ . 

« ,n .ll0«ne th.Thys». 
optera to rank as a distinct 

order, showing affinities on the one hand with the Corrodentia 
(book-lice and bitmg-lice) and on the other with the Hemiptera 
(cicads, bugs, &c ) 

Characters — ^The Thysanoptera, small insects with firmly 
chitinized cuticle, are recognized by the combination of im- 
perfectly suctorial jaws — the mandibles acting as piercers and 
maxillae retaining their palps 
(see fig 2) — with the presence 
of two pairs of excessively nar- 
row wings (fig i), which are 
partly or completely surrounded 
by elongate delicate bristles 
forming a fringe Other im- 
portant structural features are 
mentioned below In their 
life-history the Thysanoptera 
belong to the Exopterygote 
division of the Hexapoda {qv) 

The newly hatched insect closely 
resembles the parent, and the 
wing-rudiments appear exter- 
nallv on the second and third 
thoracic segments, but before 
the final moult the n>mph 
remains quiescent, taking no 
food Its condition thus recalls 
the pupal instar of the higher 
(Endopterygote) Hexapoda , 
and the Thysanoptera, though 
few m number are seen to be 
of great interest to the student, 
exhibiting at once a transition 
between the biting and the (After h Uaef) 
suctorial mouth, and the pas- Fig 2 — Head of Aeolothrtps 
sage from “incomplete” to face view showing eyes 

“ complete ” of feelers and jaws ( x 120 ) 



metamorphosis 

Struiture — The head is usually 
quadrangular in form with small 
but prominent compound eyes 
(fig 2), whose facets are relatively 
large and convex, three ocelh 
may also be present on the 
vertex The feelers are inserted 
close together (fig 2) on the 
extreme front of the head they 
exceed the head m length, but 
they are composed of only from 


a, Clypeus 

b, Membrane between clypeus and 

labrum 

c, Labrum 

d, Mandible 

e, Unpaired piercer (? inner lobe of 

left maxilla) 

/, Maxilla 

g, Its palp 

h, Second maxillae, fonning la 

bium 

t, Labial palp 

lines, some 


six to nine segments, which arc beset with prominent 
of the latter appearing to be organs of special sense The mouth 
with its jaws, forms a conical outgrowth which projects backwards, 
so that its apex lies beneath the prothorax The labrum (fig 2 c), 
which encloses the cOne in front, is irregularly tnangular in shape 
Behind the mouth the two maxillae of the second pair are ihtimately 
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associi^tcd to form, the labium (iig 1^), whose apjiendidtilar nature 
‘is bhown only by a median furrow and by short, cyimdncai palps 
a i) with .two or four segments, The maxillap^of the first pair 
(fig a f) enclose the mouth at either side 'J'hey ai;^ brpad at the 
base, but taper towards the tip and carry palps (fig 2 g) with twd or 
three segni&its Withip the mouth he a pair of slender pn?rcfcm 
(fig a a), while a single piercer (fig 2 e) is atuatod asymmetrically 
on tho left sjde The na^re of these structures has been much dis- 
puted H Uael, with the majonty of students, regards the paired 
organs as mandibles and the unpaired as an epipharynx H Gar- 
man and W E Hinds bcheve that the paired piercers are the inner 
lobes of the maxillae, and the unpaired piercer the left mandible, 
the right mandible tong absent C Borner has stated that the 
unpaired piercer is attached directly to the base of the left maxilla 
He tlurefore regards it as the inner Jobe (lac^nta) pf that maxilla, 
companng it with the remarkable “ pick " of the maxilla of a 
buok-louse (seeGopeognatha in article NburOpteha) The paired 
piercers, oonnecteu by muscles with tlie base of tlie maxillae, but 
attached directly to the head skeleton, into which they can be 
withdrawn, are regarded by B6rner as true mandibles 

Turning to the thorax we find that the first segment (prothorax) 
IS distinct and free, with a wide dorsal sclente The mesothotax 
and metathorax are rather intimately fused together Most 
remarkable in this order is the structure of the feet, there are never 
more than two tarsal segments, and the claws, usually so conspicuous 
in insect feet, are reduced (fig 3 a) or 
absent But the legs carry peculiar 
spines, and the terminal tarsal segment 
IS cup-shapocl at the end , from tins hollow 
a delicate bladder (fig 3 b) can be pio- 
truded, apparently by the force o^ the 
blood-pressure, and by means of this 
bladder — acting as a sucker — the insect 
obtains firm hold on any surface vyhich 
the foot touches The narrow, delicate, 
fnrigcd wings have already been de- 
scribed, each wing may bo surrounded 
by a nervure and traversed by two 
longitudinal nerviires, or the nervuration 
may be altogether degenerated A fan 
number of species are wingless (fig 5), 
either in one or both sexes, and th(. 
occurrence of winged females with wingless males is noteworthy 
Ten segments arc recognizable in the abdomen, which is elongated 
and tapers at the lunder end In two of the three families of Thysan 
optera the female has a conspicuous ovi 
positor (fig 4) with serrate processes, 
projecting from the ventral surface of the 
abdomen between the eighth and ninth 
segments The number of spiracles is 
greatly reduced , in the adult a pair is 
present on the mesothorax, sometimes 
also a p iir on tlie metathorax, and there 
IS always a pair on the first and another 
pair on the eighth abdominal segment 
These spuacles, according to Hinds, an 
remarkable honeycomb like structures, and 
perforations to the tracheal tubes have not 
been demonstrated The internal structure 
of the Thysanoptera has been studied by 
K Jordan They possess a long, tubula*" 
gulkt and a highly concentrate n nervous 

(side view) of Physo- system in addition to the subocsophogeal 
pus (X 1 00,) ganghon, there are two tlioracic ganglia 

8, 9, 10, Abdommal and a single abdominal nerve miss which 
segments is situated far forward In this condensa- 

fl, Anterior , b, pos- tion of the nervous system and in the 
tenor process of presence of four Malpighian (excretory) 
ovipositor tubes the Thysanoptera resemble the 

Hemiptera 

Development and Habits — Many species of Thysanoptera are 
known to bt habitually parthcnogenetic The eggs are laid on the 
food-plant, those females possessed of an ovipositor cutting through 
the epidermis and placing their eggs smgly withm the plant- tissues, 
a single female miy take five or six weeks to deposit all her eggs 
The young insect resembles its parent in most points, but the head 
IS disproportionately large, the anterior abiiominal spiracles are on 
the second segment instead of on the first, and the foot has only 
a single gment At first the eyes consist of a few distinct facets 
on either side of the head, they incnasc m number as growtli pro- 
ceeds, and become aggregated to form the curious compound eye 
of the adult From t^ to four moults occur, after which the ‘ pro 
nymph " stage is reached, which m the insect is moderately active 
and possesses wmg-rudirnents reaching to the second aMominal 
segment After another moult the insect passes into the passive 
nymphal or pupal" stage, dunng which it takfs no food and 
rests m some safe hiding-place, such as Hm soil at the base 
of its food-plant or the hollow of a leaf I>uring this stage 

the cuticle draws away from the lOKIgiiinl cuticle which is 
forming beneath, ultimately becoming separated as a thin 



(After H Uzel) 

Fig 4 — Ovipositor 



(After H Uzel ) 

Fig 3 — Foot of young 
Trtckotknps (under sur- 
face) ( X 300 ) 

A, With “ bladder *’ b 
protruded, B, retracted, 
a, Claws 


transparent pfelhcle through which the form of the adiilt can 

seen 

Thysanoptera are found on the leaves and in the blossoma 
plants According to Hinds they feed chiefly on the green tissi 
which " are punctured by the piercing mouth^parts and the 
withdrawn by suction The traces of thoir feeding are left 
irregular stress of dry, whitened cells " It has been stated t 
when present in blossoms they feed on nectar, but it is more pr 
able that there — as on the green parts — they suck sap In « 
case, liieir presence m ax>plc blossoms has been known to pre\ 
the formation of fruit through injury to the essential organs of 
flower, and some species do considerable damage to ears of cc 
Some Thysanojitera habitually dwell on the under-surface of lea'' 
and others period loally migrate to roots While the majonty 
the Thysanoptera are thus vegetarian in their diet, and are freqiier 
iniunous in farm and garden, some species, at least ocrasiona 
aaopt a predaceous habit, killing aphids and small mites (so-cal 
* red spiders ") and sucking their luices There are oven reco 
of an Anaphothfips, when cut off from its normal vegetable fo 
supply, becoming cannibalistic and feeding on its own spec 
The usual variations in habit that characterize plant-feeding insc 
are exhibited by the Thysanoptera, some species being found o 
on one particular food-plant, while others thrive indiffeiently o 
large assortment Some members of this order spend the win 
m the adult state, others m the larval ' or " pupal " conditi 
They shelter in crevices of the bark of trees, in the dried stems 
herliiceous plants, or among moss and fallen leav cs on the grou 
Hinds states that the hibernating individuals live lor more than 
months Dunng summer there may be eight or nine success 
generations when conditions are favourable end food abundant 

Distribution and Fossil History —The Thysanoptera are proba 
world wide in their range, but they have hardly bet n stnditd outs 
Fiiropo and North America Fossil insects referalile to the ok 
have been found m Tertiary beds as old as the White River 01 igoc< 
of North America, and the Baltic amber, but nothing is Icnown 
to the previous history of the group 

Classification — Only about 150 species of Thysanoptera 
known the European species with a few exotic forms have b( 
described by Uzel, the North American by Hinds These writ 
both follow the classification of Hahday, who divided the order ii 
two groups or sub-orders 

1 len,hrantta In this division (figs i 4) the abdomen is cyl 
dneal, the female is provided with a ventral ovipositor and has 
terminal abdominal segment conical, the corresponding scgmi 
in the male is usually bluntly rounded The forcwings have 
least a smgle longitudinal nervure — often two — a caching fr 
base to tip of the wing Ihc maxillary palps have usually thr 
the labial either two or four segments There are two families 
Tercbrantia (a) the Aeolothnpidae, whose feelers have nine s 
ments , whose wings, rt latively oroad and rounded at the tip, h£ 
a few cross nervnles, and whose ovipositor is curved backwan 
and (6) Thripidac, whose feelers 
have six to eight segments, whose 
narrow acuminate wings have no 
cross ntrvules, and whose ovipositor 
(fig 4) IS curved downwards This 
latter family contains the great 
majority of the onkr 

2 1 ubulifera This division com- 
prises but a single family — the 
Phloeothnpidae, tnesptcies are not 
numerous, but some of them are of 
large size for Thysanoptcia, as much 
as 8 mm (one -third inch) in length 
These insects liave the abdomen 
flattened, with its terminal segment 
(see fig 5) narrow and cylindrical 
The palps, both maxillary and labial, 
haVe two segments There is no 
ovipositor, and the wings are either 
without nervures or have only a 
single clegraded longitudinal ner- 
vuro which does not roach to the 
tip While the Terebrantia aic (After H Uzel ) 

often rapid m their movements, the piQ 5 ^Megalothnps Ic 
Tubuhfera are slow and dchberate ventnSy female, Europe | 
According to Hinds, * they never jo ) 
run or spring " 

Bibliocraphy — The number of important writmgs on the Thyss 
optera is not large A H Hahday 's papers m Entom Mag , 183 
1837 vols m and iv , are still valuable and eoniam nearly 
that IS known of the fifty British species K Jordan's anatomn 
studies (Zests wtss Zool , 1888, vol xlvu ) are valuable, and 1 
descriptions of the jaws by H Garman (Anter Nat , 1896, v 
XXX ) and C Borner (Zool Anz , 1904, vol xxvii ) should also 
consulted Indispensable to the student arc H VreV^i Monograpi 
der Ordnung Thysanoptera (Kbniggratz, 1895, in the Czech languai 
but with a German summary) and W E Hmds's Monogra 
of the North American species {Proc U S Nat Mus , igt 
vol xxvi) (G H C) 
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THYSANURA) th« name applied by P A Latreill^ to the 
primitive wingless insects known as springtails and bnstletails 
Sir J. Lubbock (Lord Avebury) separated the springtails as a 
distinct order, the Collembola, by many students this 
separation has been maintained It is better, on the whole, to 
regard the Thysanura and Collembola as suborders of a single 
order, the Aptera (a v,). The Thysanura are recognizable by 
their elongate feelers and tail-processes {cera) Campodea 
(qv) Machiks and Lepisma^to which belongs the ‘^silver- 
fish {q V ) — are the beSt-known genera. (See dlso Hexapoda 
and AptEra ) 

THYSSAGETAEy an ancient tribe described by Herodotus 
(iv 22, 12$) as occupying a district to the north-east of Scythia 
separated from the Budini by a desert seven days* journey 
broad — perhaps the Voguls From their land four rivers 
floi)ved into the Maeotis, but as one of them, theOarus, is almost 
certainly the Volga, there must be some mistake about this 
They seem to have held the southern end of the Urals about 
Ufa and Orenburg (E H M ) 

TIAN-SHAN, or Celestial Mountains, one of the most 
extensive mountain systems of Asia In the widest acceptar 
tion, the system extends from the E edge (in about 67® E ) of 
the Aral-Caspian depression in the W to the great bend of the 
Hwang-ho (about 103® E ) in the E The Chinese geographers, 
however, appear to have confined the term to that part of the 
system which falls between the conspicuous mountain-knot of 
Khan-tengn (80® ii' E and 42® 13' N ) and the Otun-koza or 
Barkul depression in 92°-93® E , where the northern ranges of the 
system abut upon the Ek-tagh Altai , and this conception and 
limitation of the term are more or less accepted by some Euro- 
pean geographers, c g Dr Max Fnedrichsen and G E Grum- 
Grshimailo On the other hand P T Semenov (or Semyonov), 
one of the earliest scientific explorers of the system, applies the 
name to the ranges which he immediately west of Khan-tengri, 
including Khan-tengri itself Ihc Tarbagatai Mountains and 
their north-western continuation, the Chinghiz-tau, are some- 
times considered to belong orographically to the Altais system, 
but there are good reasons for legarding them as an indepen- 
dent range Excluding these mountains, the northernmost 
member of the Tian-shan system is the Dziinganan Ala-tau 
in 45° to 45° 30' N The southernmost range is the Trans- Alai, 
or rather its W S W prolongation, Peter the Great Mountams 
in Karateghin (Bokhara), though some geographers (eg 
Max Fnedrichsen) assign both the Alai and the Trans-Alai 
Mountains to the Pamirs 

General Orographtcal Description — Ihc Tian-shan consists almost 
everywhere ot “ sheaves ” of parallel ranges, having their strike 
predominantly east and wcstTwith deflexions to the W S W , west 
of Khan-tengn and to the E S E , Cevst of 02“ E , thus describing 
as it were a wide flattened arc op( n to the south The principal 
constituent ranges arc accompanied bv another set of ranges which 
break away from the mam axes m a 'we'-terly or even m a north- 
westerly direction In the east, where the system is narrowest, the 
predomin int feature, at least as far west as 87° E , the longitude 
of the Bagiash-kul is the Pc-shan swelling, with its flanking ranges, 
the Choi tagh on the north ami the Kuruk tagh on the south North 
of the Choi tagh and west of liarkul and the depression ol Otun-ko/a 
(alt 2390 ft) the principal constituent ranges arc the Bogdo ola, 
continued west and north west in the Ireii-khabu ga, the Talki 
Mountains and the Boro-khoro, flanking in succession the gicat 
depression of Dzungaria on the south South of this last line ot 
elevations comes the depression of Kulja or Ih, cutting deep and far 
into the outer edge of tho great plateau of central Asia This 
ag iin 19 bord( red on the south by another senes of ranges, the Narat 
Mountains and the T6murlik-tau The last bifurcates mto tho 
Trans Ih AU-tau and the Kunghoi Ala tau, skirting the north shore 
of I^ke Issyk-kul Tho west continuation of the Kunghei Ala-tau 
IS the Alexander range, which m its turn bifurcates mto the Talas- tau 
and the Kara-tau, this last stretching far out into the desert beside 
the Syr-darya South of Lake Issyk kul, which appears to bo a 
hollow of tectonic origin, ^uns the Terskei Ala-tau, separating the 
lake from the high valley of the Naryn On the south side of the 
Naryn valley comes the Kokshal tau, called also m part the Boz- 
adyr, striking south-west from the Khan-tengn knot and terminating 
in fbe T<r<k-tau (40® 30" N and 74®-76® E), at which point the 
system again bifurcates, the Ferghana Mountains runmng away from 
it towards the north-west until it, or rather its prolongation the 
Uzun-tau, strikes against the falas-tau From this latter point, 
again, the Chotkal-tau strikes away to the south-west, screening the 1 


valley of Ferghana against the Ai;alo-Caspi^ desert. The other 
an?! of the bjuurcaty^n, situated farther south, and begmning at 
the Terek- tau, is double, it consist pf the Alai and Trahs-Alai 
contmued westwards m the KAratokhm, Zarafshan, Hissar 
and Turkesto ranges, though orographically the Trans- Alai ought 
probably to be desenbed as the bonler-ndgc of the Pamir plattaiL 
Thus tho Tian-shan is as a whole narrowest in the east and spread^ 
out fan-like in the west 

Kh^n’tengf% t^nd the Central Tian-shan — The peak of Khan ten^. 
which according to Max Fnednohsen's observations is not so hmn 
as had generally been suiiposed, being 22,800 ft instead of 2^,900 ft , 
stands, not on the main watershed of the central Tian shan, ont on a 

? )ur which projects from the watershed towards the south-Vrest 
he loftiest summit on the actual watershed, according to G 
bachcr, is a peak to which he has given the name of Nicholas Mikhail- 
ovich, its altitude he puts at 20,670 ft But the general altitude of 
the crest of the watershed he estimates at about 16,500 ft , and it is 
overtopped by peaks (eg Dr von Almasy's peak Edward VIl) 
rising 3000-3500 ft higher 

Closely connected with the Khan tenpa knot are the Khalyk taU 
on the cast, and on the west three diverging lines of elevation, 
namely the Terskei Ala- taxi or Kirghiz AJa-tau^ overhanging the 
south shore of Issyk kul, tnc Kokshal tau, stretching away south- 
west as far as the Tcrez Mountains between Kashgar and Ferghana, 
and, intermediate betveen these two, the successive ranges of the 
Sary-jas, Kulu-tau, and Ak shiryak The snowy chain of Khalyk 
tau IS highest in the north and west and sinks gradually towards the 
south and cast The highest parts of the range have generally 
an east-west strike and tJie range itself is conunued east in the 
Kokteke (12,300 it), with the Kui kulch pass at an altitude of 
11,500 ft 

From Issyk^kul there is a sharp rise of 6000-9000 ft to the snow- 
capped ndge of tlic Tcrskci Ala tau, the peaks of which ascend fo 
1 5,000-16,500 ft and even reach j 8,000 ft At this p irt the system 
as a whole has a breadth of 150 m, The fcrskei Ala tau forms a 
sharply accentuated, continuous, snow-cUd range According to 
1 V Mushkfctov it IS continued westwards in the Son-kul (alt 9500 
ft ) of Baron Kaulbars, the Kara-kol, and the Suzamir tau, until 
it abuts upon the Talas-tau The country immediately south of 
the lerskei Ala-tau consists ‘ of broad, shallow basins runmng east 
and wc'St in en echelon patttrii, and lying at 10,000 ft Between 
tliem and bordering them run from five to seven ridges as broad 
as the basins and rising by gentle slopes to 13,000-16,000 ft The 
ndges nse by long, gentle slopes to flat summits, wherp oftui for 
many miles the sky-hne is an ahnost straight crest, from which 
the rounded slopes of pure white snowfields descend towards the 
basins The crest hne is notched by high passes only 1000-2000 ft 
below the top of the crest Oftenor the summit of the ndge is 
broken into individual mountains, broadly flat topped and of nearly 
equal elevation (Smcc lab Tertiary times) erosion has had 

but httle effect in altering the country from the state to which it 
was brought by the uphiting and warping of the old peneplain. 
The result of these geological changes is that, although the mterual 
structure of tlic Tian-shan region is highly mountainous, its external 
appeajrance, or in other words its geographical aspect, is that of a 
plateau " ^ The passes over the Terskea Ala-tau and the plateau 
country to tlie south he at great altitudes — at 13,560 ft in the Kulur 

tau , at 13,800 m the BccU I pass, 12,400 m the Kubergenty, at 12,600 
in the Terekty, and at 14,440 in the Jan art pass — all in tne Kokshal- 
tdu, the Terek pass at 12,800 ft , and the Turugurt at 12,730 ft , 
both in the Terek range the Barskoun at 12,000 ft , the Suka or 
Sduka at ft , and the Jauku at 14,000 ft in the Itrskci Ala- 

tau aud the Tez at ii,8qo and the Akbel at 12,000 ft , both in the 
Saiy-jas, while the pass of Muz art, on the east shoulder of the 
Khan-tmgn, necessitates a chmb of 12,000 ft or more The snowr 
hne on the Tcrskei Ala tau runs at 11,500 ft The summits 
of the Kulu-tau or Kyulyu tau reach 13,700 to 14,750 ft , 
those of the Ak skiryak 15,000-16,000 It, overtopping by some 
2000-3000 ft, the plateau or highland region which forms the water- 
parting between the Tanm basin on the east ind the Syf-darya 
catchment area on the west The Kokshal-tau, which consists 
of several parallel ranges, is truly alpine in cluiraetcr and bears larg6 
glaciers, which send out polyp-hke arms into U-shaped valleys^ 
behind winch the mountain peaks tower up into sharp-cut, angular 
matte rhorns ' The loftiest range is that to the nortli, whicfi 
exceeds i0,ooo ft , and the altitude increases generally from wt'-t to 
east as far as the Bedel pass m 78° 30' E , where the road ^losses 
from Ak-su and Uch-Turfaii to the valley of the Nary n and Ferghana 
At its south-western extremity tlic Kokshal tau merges in ttie 
Kolaya Mountains (16,000-18 000 ft ), which at their other end are 
met by the Alai Mountains and the Terek-tau 

Eastern and hiorthem Eian-shan . — The mutual relations and 
exact orographieal connexions of several of the ran^s east and nor^ 
of the Khan tengn group arc not yet elucidated The region east of 
the Barkul-Hanu route was in part explored in the closing years 
of the 19th century, by P K Kozlov, V V Obruchev, the brothers 
G E and M L Grsfiimailo, V I Koborovsky and S\eu Hedm 
The system is known there locally as the Barkul Mountains and the 

' Ellsworth Huntington, m Geog Journ (1905), pp 28 setj 
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Karlyk-tag,^ 'whith stretch from W N W to £ S K Its middle 
parts are snow-tlai, the snow lying down to 12,000 tt the 
north side, while the peaks reach altitudes of 14,000-15,060 ft , 
but so far as 1*1 known the range is not crossed by zxiy pass except iii 
the east, where there are passes at 9600 ft and 10,600 it (Beln-daban) 
Towards the east, the Karlyk-tagh radiates outwards, at the same 
time decreasing m altitude, though it nses again ih the rocky Eimr- 
tagh. From the Karlyk-tagh a stony desert slopes south to the 
Chdi-tagh The Chol-tagh marks lie northern escarpment, as 
the iKuruk tagh, farther south, marks the southern escarpment, of the 
great Pe-shan swelling of the desert of Gobi These two ranges 
described under Gobi) are apparently eastern prolongations, ^e 
former of the Khaidyk-tagh or Khaidu tagh, ana the latter of the 
Kok-teke Mountains, which enclose on north and south respectively 
the Yulduz valley and the Lake of Bagrash-knl Thus the Kumk- 
tagb are linked, by the Kok-teke, on to the Khalyk tau of the Khan 
^engri group The Khaidyk tau, which are crossed by the passes 
of Tash-againyn (7610 ft ) and Kotyl (9900 ft ), are not improoably 
connected orographxcally with the Trans 111 Ala tau, or its twin 
parallel range, the Kunghei Ala-tau, in the west, in that they arc 
an eastern prolongation of the latter The Narat-tau appear to 
form a diagonal (E N E to W S W ) hnk between the Kmiidyk- 

tau and •^e Khalyk-tau and are crossed by passes which V I 
RoborovsKy estimates at 10,800 ft (Sary tyur) and 11,800 ft (Muk 
hurdaj) The Jambi pass m this same range hes at an altitude 
of 11,415 ft and the Dundeh-keldeh pass at 11,710 ft 

At the west end of the Barkul range is the gap of Otunkoza 
(2390 ft ), by which the Hami-Barkul caravan road crosses into the 
valley of Dzungaria, and at Urumchi (87® 30^ E ), over 200 m farther 
west, IS a similar gap (2800 ft) wnich facilitates communication 
between the oasis of Turfan and Dzungaria Between these two 
gaps stretches the snow-clad range of the Bogdo-ola, which runs 
at an average altitude of some 13,000 ft , and nses to an altitude of 
17,000-18,000 ft in the conspicuous double peak of Turpanat-tagh 
or Topotar aulic, a mountain which the Mongols regard with 
religious veneration On the north side of this range the snow-hne 
runs at an altitude of 9500 ft At the foot of the s ime slopes 
lies the broad, deep v^ey of Dzungana (2500-1000 ft) On 
the south the l^gdo-ola is flanked by me nearly parallel range of 
the Jargdz, a range which, in contrast to most of the Tian-shan 
ranges, carries no perpetual snow But its altitude dots not exceed 
: 0,000 ft . and its steep rocky slopes meet in a sharp, denticulated 
crest West of the Urumchi gap, the Bogdo-ola is continued in the 
double range of the Iren khabirga Mountains (11,500 ft), which 
curve to the north-west and finsdly, under the name of the Talki 
Mountains, merge into the Boro-khoro range The Iren-khabirga, 
like the Bogdo-ola and the Terskei Ala-tau, are capped with 
perpetual snow They culminate m the peak of D6s-megen-ora 
at an altitude of 20,000 ft The more southerly of the twin ranges, 
the Avral-tau, in wiuch is the Arystan-daban pass at an altitude 
of TO 800 ft , terminates m 82** E , over against the confluence of the 
Kash and ttie Kunghez (Ih) nvers The Boro khoro Mountains, 
with an average elevation of at least 11,500 ft , have all the 
charactenstics of a border-ndge This range, the slopes of which 
are clothed with Coni ferae between the altitudes of 6000 and 
9000 ft , separates the valley of Kulja (Tld on the south from the 
depressions of Zairam nor (6820 ft ) ana Ebi-nor (670 ft ) in the 
valley of the Boro-tala on the north, the said valley opening out 
eastwards mto the wider valley of Dzungaria The jiasscs in the 
Boro khoro he at lower altitudes than is usual m the Tian-shan 
ranges, namely at 7000-7415 ft 

On its northern side the valley of Boro-tala is skirted by the im- 
portant orographic system of the Dzungarian Ala-tau, the northern- 
most member of the Tian-shan Its constituent ranges run from 
E N E to W S W , though some of them have a W N W and E S F 
strike The two principal senes of parallel ranges possess no common 
names, but are made up as follows The northern senes (going from 
cast to west) of theBaskan-tau, Sarkan-tau, Karazryk-tau, Bionyn- 
tau, and Koranyn tau, running at an average elevation of 11,000- 
13,000 it , and the southern senes of the Urtak-saryk, Bejin tau and 
Kok su (Semenov's Labazy chain), at altitudes of 12,000-14,000 ft 

Western and Southern Ttan-*:han — On the north side of the Issyk- 
kul, and separated from the Terskei Ala tau bv that lake, are the 
twin ranges of the Trans-Ih Ala-tau and Kungnei Ala-tau, parallel 
to one another and also to the lake and to the Terskei Ala-tau 
The two chains arc connected by the lofty transverse ndge of 
Almaty, Almata or Almatmka The more northerly range, the Trans- 
lb Ala tau, swings away to the north-west, and is continued in 
the echeloned ranges of Kandyk-tau, Kulja-bashi, Khan-tau and 
the Chu-Ih Mountains, tht general altitudes of which he between 
4000 ft and 9000 ft These latter ranges separate the Muyun- 
kum desert on the west from the Balkash deserts on the cast The 
Trans-Ih itself culminates in Mt Talgar at an altitude of 14,990 ft 
The Kunghei Ala tau nses nearly 8000 ft above the Issyk-kul and 
lifts its summits higher than 13,000 ft The passes across the twin 

' It however eventually turn out that these ranges, together 
With the Slcchin-ola farther to the nbrth east and intimately con- 
nected with^e Karlyk tau, belong to the Altai system 


ranges he at 8000-11,000 ft (Almaty pass) xu thu ’Ala- 

tau and at 9000-10,885 ft (Kurmenty pass) in the Kunghei Ala- 
tau This last 13 continued without a break past the western end 
of Issyk-kul being directly prolonged by the Alexander Mountains, 
although parted from them by the gorge of Buam or Bom, through 
which the Issyk-kul probably once dramod On neither of the^e 
ranges are there any true glaaers 

The Alexander Mountains terminate over against the town of 
Auhe-ata (71® 20' E ] at the relatively low altitude of 2460 ft , 
though farther east they nse to 13,000-14,000 ft , and even reach 
15,350 ft m Mt Semenov On the north lieir declivities are steep 
and rugged They are crossed by passes at 6^50-1 1,82 5 ft (Shamsi) 

From the middle of the -Mexander range, m about 74® E , a chain 
known as the Talas- tau breaks away from its south flank in a W S W 
direction, and frbm near the western extremity of this latter two 
parallel ranges, the Chotkal or Chatkal (14,000 ft), and the Ala- 
tau, break away in a south-westerly direction, and running parallel 
to one another and to the nver Naryn, or upper Syr-darva, 
terminate at right angles to the middle Syr-da^a, after it nas 
made its sweeping turn to the nbrth-west The Talas-tau, some- 
times known as the Urtak-tau, while the name of Ala-tau is also 
extended to cover it, has an average elevation of 14,000-15,000 ft , 

but hfts its snow capped summits to 15,750 ft , it is crossed by 
passes at 8000-10,050 ft 

From near the west end of the Alexander range, in about 71° F , 
the Kara-tail stretches some 270 m to the nortn-west, between tlie 
Syr-darya and the Chu It belongs to the later senes of transverse 
upheavals, and consists almost entirely of sedimentary rocks It 
IS not clear, however, whether orogi aphically it is connected with the 
Alexander range or with the Talas tau Its average elevation is 
5000 ft , but m places it reaches up to 7000-8000 ft In the same 
north-westerly to south-easterly direction and belonging to the 
same senes of later transverse upheavals arc the Ferghana Moun- 
tains, which shut in the plain of Ferghana on the noith east, thus 
nmning athwart the radiating ranges of the central Tian-shan 
The Ferghana Mountains, which are cleft by the Naryn (upper 
Syr-darya) River, have a mean altitude of 10,000 ft, but atfain 
elevations of 12,7^ ft (Suyuk) and are crossed by the Tcick pass 
(distmet from the Terek pass in the Terek Mountains) at an altitude 
of 9140 ft 

On the south the Ferghana valley is fenced in by the lofty range 
of the Alai backed by the parallel range of the Trans- Alai Both 
ranges abut at their eastern or E N E extremity upon the Pamir 
plateau, and both extend in their respectue continuations a long 
way out mto the desert The Alai is a well-defined ndge with 
steep slopes and both it and the Terek- tau, which prolongs it towards 
the Kokshal-tau are flanked next the Ferghana valley by what 
appear to lie the old uplifted strata both of the old Pilaeozoie senes ^ 
of motamorphic hmostones and of the newer Tertiary series of softer ^ 
conglomerates and sandstones The general altitude of both ranges 
IS 16 000-19 000 ft , but the Trans- Alai culinmates in peak Kauf- 
mann (iu,ooo ft ) The Trans- Alai is a true border range, the ascent 
to it frdm the Pamir plateau (13 000 ft) on the south east being 
gentle and relatively Siort while both it and the Alai tower up 
steeply to a height of 11,000-14,000 ft above the valley of the Alai 
This valley which runs up at its castorn end to the Muz-tagh-tau 
is about 75 m long and is continued towards the south-west by the 
valley of Karategnin Its breadth vanes from 3 to 12 m and its 
altitude decreases from 10,500 ft in the north-east to 8200 ft m the 
south-west It IS drained by the Kyzyl su which under the name 
of Vakhish finally enters the Amu-darya The AHi valley is in ill 
repute because of the enormous masses of snow which fall in it m 
the winter Despite that it is an important highway of eommuniea- 
tion between Bokhara and the Pamirs on the one hand and Kashgar 
and Ferghana on the other The principal passes over it mto the 
valley of Fergliana are Taldyk, ii O05 ft, Jiptyk, 15^05 ft, 
Saryk-mogal 14 no ft , Tenghiz-bai, 12 630 ft , and Kara-kasyk 
14 305 ft The first- named has been made practicable for artillery 
and wheeled carnages The Pamir plateau is reached by means of 
the Kyzyl-art pass at an altitude of 14,015 ft 

The Alai Mountains are continued westw irds in the radiating 
ranges of the Karateghin Mountains, Zarafshan Mountains, the 
Hissar Mountains and the Turkestan range, which reach altitudes of 
18 500-22,000 ft though peak Baba in the Zarafshan range reaches 
nearly 20 000 ft The Trans- Alai are continued m the Peter the 
Great range, wiuch culminates in the Sandal group at close upon 
25 000 ft (see further Bokhara) The passes across these ranges 
are as a rule difficult and lie at altitudes of some 10 000-13 000 ft 
The last outlying range of the Tian-shan system m this direction is 
the Nura-tau which like the Kara-tau farther north belongs to the 
more recent senes of upheavals having aWNWtoESE axis It 
nses abruptly from the desert and lifts its snowy peaks to altitudes 
of 15 000-16,000 ft , separating the nver Syr-darya from the nver 
Zarafshan The passes over it heat altitudes of 10,000-13 000 ft 

Glaciation — In the central and western parts of the Tian-shan 
there exist numerous mdications of former glaciation on an extensive 
scale « g in the Sary-jas, the Terskei Ala-tau Khan-tengn, Alai 
Trans Alai Terek range, Trans- Ih Ala-tau Kunghei Ala-tau, Kok- 
shal-tau. Dzungarian Ala-tau Alexander Mountains and Talas-tau 
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Ipdeed, the evidences, 90 lar as they have been examined, appear 
to warrant the conclusion that the region ot 1}I;ie western Tian-shan, 
from Lake Issyk-kul southwards, was m great part the s<^e of 
probably five successive glacial jienodd each being less severe than 
the penod which immediately preceded it At the present day four 
or five large glaciers stream down the shoulders and embed them- 
selves in the hollow flanks of JChan-tengn— the Senienov at altl 
tudcs of 12,410-11 100 ft the Mushketov at 11,910-10,920 ft , the 

Inylchik at ir 320-10 8go ft , and the Kaindy at 10,810-10,040 ft 
The Inylchik glacier isi computed to have a length of about 45 m 
Glaciers occur also on Manas mount to the south of the town of 
Auhe-ata In the Alai region there are other extensive glaciers, e g 
the Fedchenko and Shurovsky glaciers south of peak Kauffmann 
Generally speaking, the snow-hne runs at 11,500-12,800 ft above 
sea-level, and all tanges the peaks of which shoot up above 12,000 ft 
are snow-clad and all ranges which are snow-clad nse to higher 
altitudes than x 1,500 ft A feature generally characteristic of the 
Tian-shan as a whole is that the absolute elevation of the ranges 
increases gradually from north to south, and from the centre decreases 
towards both the east and the west At the same time the relative 
altitudes, or the heights of the mountain ranges above the valleys 
which flank them, decrease from north to south For instance, m 

the Dzunganaii Ala-tau the valleys going south he successively at 
altitudes of 4300 ft m the Borotala, at 5600 ft in the Urtaksaryk 
and at 6820 beside the Zairam-nor Again while the lU (Kulja) 
valley lies at 1300 ft , the Issvk-kul has an altitude of 5300 ft, 
the Koshkar basm, m which the nvor Chu has its source reaches 
6070 ft , the bon-kul valley 9430 ft , the Ak-sai valley, farther east, 
10 000 to II 150 ft and tlie Chatyr-kul on the north side of the 
Terek Mountains 11,200 ft In the elevated regions of this part of 
the system between the Kokshal-tau and the Pamir plateau the 
snow line runs at a higher level tlian is usual elsewhere namely at 
12 500 ft and even at 1 3 ooo-i ^,800 ft on the Kokiya Mountains 

Climatic Conditions — As a rule on all the Tian-shan ranges the 
ascent from tho north is steep and from the south relatively gentle 
But the deep lateral indentations {e g Kulja) provide a more or less 
easy access up to the loftier table lands and plateaus of the interior 
Broadly speaking the climate on the north and west of the mam 
ranges is both milder and moister than on the south and east, and 
accordingly the precipitation in the former is relatively heavier, 
namely 10 to 20 in annually It used to be supposed that 
the Tian-shan confronted the basin of the Tarim with a steep 
wall-like versant But this is not the case G Merzbacher 
spoakmg of the slopes of the Khalyk-tau and other neighbourmg 
ringes of the central Tian-shan says that *' nearly everywhere the 
Tian-shan slopes away gradually towards the high plain at its 
southern base m places subsiding gradually m ranges of trans- 
verse spurs whose cape like ends project far into the desert, or m 
otlicr places in the stop hke tailing off of longitudinal ranges In 
some places limestones appear as projections from the range, at 
others conglomerates and Tertiary clay marls form the outermost 
fold '* 1 On the north versant of the ranges the rainfall increases 
Irom the foot of the mountains upwards, and at 9000-^0 000 ft 
the vegetation becomes luxuriant According to P P Semenov 
the following vegetable zones may bo distinguished on the 
northern slopes altitudes of 525-1575 ft are steppe lands of 
1575-4300 ft are the zone of cultivation, 4300-8100 ft the zone 
of coniferous trees 8100-9^0 ft alpine pastures, 9500-xi 900 ft 
the higher alpine r^ions and above the last limit is the region ; 
of perpetual snow The south \ ersant, on the other hand is barren 
and desolate below the 10,000 ft linrit and above that it is dotted 
with scanty patches of grass and bush vegetation Its general aspect 
IS that of rugged slopes of bare rock seamed with the beds of dry 
torrents choked with gravel (see further Turkestan West) 

Routes — The traditional routes between China on the one side 
and West Tuikestan and Persia on the other have from time imme- 
morial crossed the Tian-shan system at some half a dozen points 
After traversing the desert of Gobi from Sa-chou to Kami, the great 
northern route crossed over into the Dzungarian valley either by 
the Otun-koza depression or by the gap at Urumchi or else it 
proceeded over the Muz art pass on the east side of Khan-tengn or 
over the Bedel pass in the Kokshal-tau and so down into the valley 
of Kulja The shortest route, though not the easiest, between 
Kashgar and East Turkestan in tl\e east and Ferghana and West 
Turkestan in tlu west is over the Terek pass or the pass at the head 
of the Alai valley, i dangerous route m winter by reason of the vast 
quantity of snow which usually accumulates there 

Bibliography — Dr Max Fnodrichsen and Dr G Merzbacher 
have bo til published good monographs on the central Tian-shan, 
the former “ Morphologic des Ticn-schan ” in Zeitschvifi der Gesell- 
schaft fur Erdkunde zu Berlin (1899) and Forschungsreise in den 
zcntralen Tien schan ” in Mitteilungen der geog Gesellschaft %n Ham- 
burg (1904) , and the latter in The Central Tian-shan Mountains (Ixm- 
don, 1905) See also G Brocherel's In Asia Centrale ** m Bollettino 
della Societd Geog Jtahana (1904) , P P Semenov (or Semyonov) m 
Petermanns Mitteilungen (Gotha, 1858) and in Zeitschnft der Gesell- 
schaft fur Erdkunde zu Berlin (iflfiQ), N A Syevertsov (Sewertzow), 

I G Merzbacher, The Central Tian-shan Mountains ^ pp 139-140 

(London, 1905)* 


Erforachung dea Thianschangebix’gssystems 1867/' m PeUrnumus 
MiUnluf^en, Erg 4 nz^ngshefte 42 and 43 (i®75)i I V Mushketov, 

' Shbrt Report of a Geological Journey m Turkestan (in Russian), 
in Zapiski of Russ Geog Soc , 2nd senes, vol xx (St Petersburg. 
1877), and Geologicdl and Orographical Description of Turkestan, 
i 8 j 4 -i 88 o (in Russ , St Petersburg, 1886), S D Romanovsky. 
Matenalien zur Morphologic von Turkestan ^880, Ac ) , I V Ignatyev 
and A M Krasnov in Izvestta of the Russ Geog Soc (1887) , 
A M Krasnov, m Zaptskt of the same society (1888), Dr von 
Almasy, m Mitteilungen der k k oesterreichxschen Geog Gesellschaft 
(Vienna, 1901) , Baron A von Kaulbars, " Matenahen 2:ur Kenntniss 
des Thien -schan,'* m Izvestta of Russ Geog Soc (1874), J W 
Regel Reisebrtefe aus Turkestan (Moscow 1876), and G E 
and M E Grum-Grshimailo, Along the E Tian-shan (in Russian, 
St Petersburg, 1896) , V A Obruchev, m Izvestta of Russ Geog Soc 
(1^5) » G ^mt-Yves on the " Terskei Ala-tau ” m Annates de 
giographte (1898) . E Huntington, * The Mountains of Turkestan," 
in Geog Journ (London, 1905), and P K Kozlov, “Account of 
Roborovsky's Tibetan Expedition " m Izvestta of Russ Geog Soc 
(1897) ^ (J T Be ) 

TIARA (Gr ridpa), also called regnum, triregnum and corona, 
the papal crown, a bee-hive shaped, somewhat bulging head- 
covering, ornamented with three crowns (whence triregnum or 
“ tnple crown ’’) It has no sacral character, being solely the 
ensign of sovereign power (cf Innocent III Serm vii tn S 
Stlvest " Pontifex romanus in signtim imperil utitur regno **), 
and IS therefore never worn at liturgical functions, when the pope 
always wears the mitre The tiara is first mentioned, under the 
name of cameiaucum, in the Vita of Pope Constantine (d 715), 
and next under the name of ptlms phrygtus or phrygtum, or 
the Constitutum Constanttm, the so-called “ Donation of Con- 
stantine ” In the 9th century it appears m the 9th Ordo of 
Mabillon m connexion with the description of the consecration of 
the pope On papal coins it first appears on those of Sergius III 
d 911) and then on those of Benedict VIL (d 983) At 



this period it was, according to the Ordo above mentioned, a 
sort of cap of white stuff, and helmet-shaped Before the 9th 
century the tiara was certainly without any crown, any such 
ornament would not have been in keeping with the circum- 
stances of the time, and seems also to be excluded by the terms 
of the Constitutum Constanttm It is quite uncertain when the 
crown was first added It is true that Mabillon ’s 9th Ordo calls 
this head-gear regnum,^ but it appears to know nothing of a 
crown The papal coins and a few pictures of the loth and nth 
centuries leave it doubtful whether the ornamental band at 


the lower edge of the tiara is intended to represent a crown or 
merely a decorative orphrey (aurtfristum) At the begmning of 
the 1 2th century, however, the papal tiara was already decorated 
with a circlet, as the Ordo of Benedict {c 1140) and statements 
made by Bruno of Segm and Suger, abbot of St Denys, prove , but 
it IS only in representations of the tiara dating from the late 13th 
century that the circlet appears as a regular spiked crown Ihe 
two pendants at the back of the tiara {caudae, tnfulae) are like- 
wise only traceable to this period The second circlet was 
added by Boniface VIII , as is proved by three statues executed 
during his lifetime (one in the Lateran church and two m the 
crypt of St Peter’s) Perhaps this was due onl> to the pope’s 
love of display, but possibly the two crowns were mtended to 
symbolize Boniface’s views as to the twofold nature of the 
papal authority In the inventory of the papal treasury made 
m 1316 the tiara is described as having three crowns; the 
third must therefore have been added under Benedict XI. 
or Qement V The monumental effigy of Benedict XL in S 
Domenico at Perugia still has a tiara with one circlet in the 
antique fashion of the 13th century, that of John XXII showed 
only two crowns The earliest monumental effigy of a pope 
giving an example of a triple-crowned tiara is now, therefore, 
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that of Bencdifct XII (d 1342), of which the head is preserved 
in the mii^uhi at Avignon, while an effigy of the same pope in 
the^^ctypt of St I*^ter’s at Rome has a tiara with onjy t^vo crowns 
Since Benedict XII the triple-crowned tiara has appeared 
regularly oa’ the monuments of the popes The crowns are 
essentially^ uniform, though the ornament varies ^leaves or 
spiJce^, 

Out^de Home it was snU a considerable time before the tnple 
crowned tiara appeared in representations of the popes, and as latt 
as the 15th century they are sometimes pictured with the single- 
crpwned tiara The reason for the addition of the third crown is 
unknown The symbohsm now attached to the tnple crown 
(authonty over heaven, earth and hell, or the temporal power and 
the powers of bindmg and loosing) is certainly not the onginaJ 
explanation 

Several baseless hypotheses have been advanced as to the origin 
of the papal tiara In all probability the catnslaucutn, the oldest 
form of the tiara, came into use under the Greek and bynan popes 
of the 7th, or the beginning of the 8th century, perhaps even under 
Pope Constantine himst If The prototype of the cafnelaucum must 
undoubtedly bo sought at Constantinople in the head-ornament form- 
ing part of the Bysantme court costume (J Bra ) 

TIARET {Tahert)f a town of Algeria, in the T^ll Atlas, depart- 
ment of Oran, 122 m S E of Mostaganem by rail It occupies 
an important strategic position on a pass through the mountains 
at an elevation of 3552 ft Pop (1906), 5778, of whom 3433 
were Europeans The Wadi Tiaret flows through the town in 
a senes of cascades The upper town, the residential quarter, 
IS on the right bank of this stream The citadel occupies a 
separate hill on the other side of the wadi The chief business 
centre is the lower town where are also the principal public 
buildings On another hill opposite the citadel is the native 
town 

Ihe citadel occupies the site of a Roman station believed to 
be that of Tingurtia Tiaret (Berber for station was a 
town of note at the time of the Arab invasion of North Africa 
in the 7th century and is stated by Ibn Khaldun to have offered 
a stubborn resistance to Sidi-Okba In 761 it was taken by 
Abdurrahman ibn Rostera, the founder of the dynasty of the 
Rust&m (Rostem) Their empire, which during the rtign 
of Abdurrahman (761-784) and his son Abdul Wahab (784-823) 
extended over the greater part of the modern Algeria, was known 
as the Ibadite Empire from Abdallah ibn Ibad, the founder 
of the heretical sect to wh ch Abdurrahman belonged The 
Ibadites represented the moderate section of the Khanjites 
(see Mahommedan Religion) Seven princes of the Rustamitc 
house succeeded Abdul Wahab at Tiaret, but in 909 the dynasty 
was overthrown by the Fatimite general ai Shu Two years 
later Tiaret was captured by Massala ibn Habbus of the Miknasa 
dynasty of Morocco, and after his death in 924 two other princes 
of the same house maintained their independence, but m 933 
the Fatimites again gained the mastery The Ibadites after 
being expelled from the Tell, took refuge in Wargla They 
were driven thence in the nth century and migrated to Mzab, 
where their descendants still profess the Ibadite doctrines (see 
Mzabites) After its second capture by the Fatimites, Tiaret 
ceased to be the capital of a separate state For a long period 
it was included in the sultanate of Tlem^en, and in the i6th 
century fell to the Turks It was one of the chief towns 
of Abd el Kader, but was occupied by the French in 1843 
At Takdempt, 6 m west of Tiaret, Abd el Kader had his 
principal arsenal About a mile from Takdempt are rums of 
a town supposed to be the remains of the Ibadite capital 
Eighteen miles S S W of Tiaret are the sepulchral monuments 
known as the Jedars (see Algeria § Archaeology) 

TIBBU, or Tebu (“ Men of Tu/' t e ‘‘of the rocks *^), a nomad 
negro-Berber race of the eastern Sahara, their territory bemg 
conterminous westward with that of the Tuareg Berbers 
Roughly, their domain is some 200,000 sq* m Their western- 
most settlement* are the oases of Agram, Kawar and Tebado, 
their liorthcimmost the district of Oatron (Qatrun) within the 
Fezzan frontier, while south and south-east they merge gradually 
m the negroid populations of Kanem, Bomu (Chad basin), 
Wadai and north-west Darfur But the bulk of the nation is 


concentrated in the region of Tibesti or Tu, hence their name 
There arh two ma(in divisions — the northern Teda, or less negroid 
Tibbu,a»nd tiie southern pr ioore negroid Tibbu Some- 
what more distantly connected with the same family are the 
Baele of the eastern And south-eastern oases and the Zoghawa 
(Zaghwa) of Darfur The Tibbu are variously estimated as 
numbering from 60,000 to 100,000, but their districts are so 
little known that these figures are not to be relied on 

The Tibbu are usually identified with the Garamantes of Herodo- 
tus (iv 183), whose capital was Garafna (Tdnsi's Germa) m Phazania 
(Fezzan), and of whom Ptolemy already spoke doubtfully as Bthio 
^ans (Negroes ? ) *‘Ovro»v koI ahrwv fxa\)^v KlBk6irutv (i, 8) 
But Leo Afneanus transfers them to the Berber connexion, whose 
fifth great division he deals with under the names of Gumtn (Gara 
mantes ?) and Bardaei Or Bardoa, that is, the Teda of the Bardaa 
oasis, Tibesb * Lastly Heinrich Barth on linguistic grounds 
grouped them with the Kanun of Bornu, who are undoubtedly 
negroes, and since his time (1852-1853) the Tibbu have been regarded 
by most ethnologists as a negroid people * Gustav Nachtigal, who 
studied them carefully (1870-1873), although his own inferences 
arc somewhat vague, supplies sufficient evidence for a solution of 
this difficult ethnological problem There can be little doubt that 
the Teda, or true Tibbu, probably identical with the Tedamansu, 
a branch of the Garamantes, placed by Ptolemy south of the Sama- 
mycu in Tnpohtana,® physically resemble their western Tuareg 
neighbours They are a pure homogeneous race, who have for 
ages undergone no perceptible change m their rocky homes, an<l 
are still distinguished by the regular features, long black ringlety 
hair, haughty bearing and fierce expression common to so many 
of the Berber peoples Mostly of middle size, they aie hnely pro- 
ortioned, except the somewhat too small hands and itet, with 

f ilter complexion than that of the southern Daz i, and no trace 
the flat nose, thick tumid lips, or other marked chai actenstics 
of the true negro “ Their women arc churning while ^till in the 
bloom of youth " (Ktaue‘s Reclus, xxii 429) But there has 
been a general displacement of the race southwards and, while 
a few linger m the northern Gatron and Kufara distiiets, large 
numbers have since meduval times penetrated into the Kanem, 
Bornu, Wadai and Darfur regions of central Sudan Here they have 
everywhere merged m the natives, so that in the Daza, Kanembu, 
Kanun, Baele and Zoghawa groups the fibbu race presents all 
the shades of transition between the true negro and the true 
Berber 

The same transitional stage s arc observed m the Tibbu forms of 
speech, which constitute a widespead hnguistic family, whose most 
archaic and purest branch is the Tedaga of Tibesti (Nachtigal) 
Through the southern Dazaga the ltdaga merges in the more highly 
developed and more recent Kanem, Bornu (Kanun), Enncdi (Back) 
and Darfur (Zogh3,wa) dialects, which, owing to the absence ot 
grammati||^l gender and some other structui il features, are usually 
classed as negro languages But a negro tongue could not have 
arisen among the people of Ilamitic speech of the Tibesti uplands, 
and the explanataon of this hnguistic difficulty ls obviously the same 
as that of the physical puzzle The negro affinities of the southein 
members of the group have arisen through assimilation with tlie 
original and now partly displaced negro idioms of central Sudan 
There remains the final difficulty that Tedaga itself has nothing 
in common with the Berber or any Hamitic tongue II, therefore, 
it IS neither Haraitic nor negro, the only two stock languages recog- 
nized by Lcpsius m Africa, how is it to be pi iced ? Lcpsius\ 
generalization, inconsistent as it is with the eonditious occurring in 
other parts of the continent, must be rejected Room having thus 
been found for other linguistic families, the Tedaga of Iibcsti may 
be explained as an independent evolution from a primeval Tibbu- 
Berbergerm, analogous to other linguistic evolutions in other isolated 
or inaccessible highland regions, such as the Caucasus, the Pyrenees 
and the Anahuac tabic land The common germ has long since 
perished, or can no longer be detected, ind the Tibbu and Berber 
languages stand side by side as fundamentally distinct while the 
two races remain physically one The Tibbu are thorefoic a Berber 
people, who in their secluded homes have had tune to evoKe an 
independent form of speech, which southwards has become largely 
assimilated to the Sudanese negro dialects 

Lying on the tract of the great caravan route between tezzan 
and Lake Chad, the Tibbu have always been a predatorv race, 
levying blackmail on the convoys passing through their terri- 
tory, maintaining inter-tribal feuds and carrying on constant 

^ SeeVsktfiT, Mithradates^ii p 45 of Berimed 1812, and Nachtigal 
Sahara und Sudan (i88ii), 11 189, 

® " Ursprungfich em Negervolk," Ltpsius, Nubtsche Grammatik 
{Etnlettung) (Berlin, 1880) 

* The original inhabitants of the Kufara (Kufra) oases were Teda, 
some of whom survive in a settlement south of Jcbel Nan Smee 
the beginning of the i8th century they have been replaced elsewhere 
111 Kufara by the Zwiya Arabs from the Leshkerreh oases 
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warfare with the surroiinding Berber and Sudanese pbpalations 
The tribai organization embraces dardat or headmen^ ^or 

nobles, ahd the coihmon folki, while the unwritten' law of cuistoan 
rules supreme over all classes. Their custotns are partly negroid, 
partly Arab They scar their fhces like the negroes and wear 
the veil like the Tuareg 

See G Lyon, Narrative of Travels %n Northern Africa (London, 
1821), Gustiv Nachtigal, Sahara und Sudan (Berlin and Leipzig 
1879-1689), Gerhard Kohlfs, Quer durch Africa (1874-1875) 

Tiber (anc Ttbens, Ital Tevere), a river of central Italy 
It traverses tlys Tuscan Apennines — m which it rises at a 
point some 12 m N of Pieve San Stefano, 4160 ft above sea- 
level — in a series of picturesque ravines, skirts the west foot of 
the Sabine Mountains in a broad shallow valley, then crosses 
the Roman Campagna, cutting its way through Rome, and 
finally enters the Tyrrhenian (Mediterranean) Sea by two arms at 
Ostia and Fiumicino, the latter artificial Its principal tribu- 
taries are the Paglia, the Ncra and the Amo or Teverone, and 
it IS generally navigable by boats up to the confluence of the 
Nera, a distance of 104 m , though, owing to the rapidity of 
the current, there is very little navigation above Rome The 
total length of the river is 240 m , of which 21 m lie between 
Rome and the sea This latter portion of tloe river’s course is 
tortuous, but in spite of this, and although the depth varies 
from only 7 to 20 ft , and in places at low water does not 
exceed 4 ft , it is nevertheless navigated by vessels up to 180 
tons burden and proposals have been made to embank and 
dredge it so as to increase this depth to 8 ft at least, or to build 
a ship canal up to Rome The area of the Tiber basin is 6845 
sq m The stream is heavily charged with sediment, and from 
that circumstanec got its ancient epithet of flavus (tawny) 

It does not, however, form a delta proportionate to the volume 
of its water, owing to a strong sea current flowing northwards 1 
close to the shore, to the sudden sinking of the sea to a great j 
depth immediately of! the mouth of the river, and possibly also 1 
to the permanent subsidence of the Italian coast from the Tiber 
mouth southwards to Ttriacma Still it has advanced at each 
mouth about 2 m since Roman times, while the effect of the sedi- 
ment It brings down is seen on the north west almost as far as Palo 
(anc Alstum), and on the south-east beyond Tor Patemo (see 
Laurenti N A Vi a) in the gradual advance of the coast The rate 
of advance at Fiumicmo is estimated at 13 ft per annum From 
Rome to the sea the fall is onl 6 5 1000 fhe arm which 

reaches the sea at Fiumicmo is a canal, dug by Claudius and 
improved by Trajan (see Portus), which partially silted up 
m the middle ages, and was reopened for navigation by P^ul V 
in 1612, 2i m long, 80 i3d*!t wide, and with a minimum depth 
of 5 ft The lower course of the Tiber has been from the earliest 
ages subject to frequent and severe inundations, of more recent 
ones, those of 1598, 1870 and 1900 h ive been especially destruc- 
tive, but since the year 1870 the municipality of Rome, assisted 
by the Itaban Government, has taken steps to check, and 
possibly to prevent these calamities within the aty by 
constructing embankments of stone, resting on caissons, for a 
toted distance (counting in both sides of the river) of 6 miles 
The flood of 1900 earned away about J m of the new embank- 
ment on the right bank of the right arm opposite the island 
owing to the faulty planning of the course of the river at 
that point, which threw the whole of the water into the right 
arm, ani except in flood time, left the left arm dry — a fault 
which has smee been corrected 

In the prehistoric period the mouth of the liber must have been 
situated at the point where the lulls which follow it on each side 
cease, about 12 m btlow Rome On the right bank they are of 
pliocene gravel, on the left of tufa, and on the latter, on a chff 
above the river (the ancient Putlta saxa) stood Ficana (marked by 
jtlic farmhouse of Dragoncello), which is said to liave owed its origin 
to Ancus Martius Beyond these hills the low coast belt formed 
by the solid matter brought down by the river begins, and on : 
pach side of the mouth in the flat ground wore salt marshes (see 
Ostia , Portus) The flood of 1900, when the nver both above 
and below Rome extended over the whole width of its valley, from 
hiU to hill, and over most of the low ground at its mouth, gave an 
idea of the conditions which’must have existed in prehistoric days 


! TIBERIAS^ a town on the western shore of the Sea of GaUlee 
(ta which it gives its modem Arabic name, Bahr Tubartya^x,^ 
Sea of Tiberias) It has a population of about 4000, more tjian 
half of whom are Jews (pnncipally Polish immigrants) It 
stands^ m a fertile but fever-stneken strip of plain between the 
Galilee hiUs and the sea-shore It is the seat of a kaimmakam or 
sub-governor, subordinate to the governor of *Akka There are 
Latin and Greek hospices here, as well as an important mission, 
with hospital and spools, under the United Pree CbuKCh of 
Scotland The pre-Herodian history of the city is not certam 
There is a rabbinical tradition that it stands on the site of a city 
called Rakka, but this is wholly unaginary Josephus (Ant 
xvui 2, 3) describes the building of T ili^ias by Herod Antipas 
near a village called Emmaus, where are hot springs This B 
probably the Hammath of Jos xix 35 The probability is thai 
Herod built an entirely new city, in fact, the circumstance 
that It was necessary to disturb an anaent graveyard proves 
there were here nb buildmgs previously The graMvard was 
probably the cemetery of Hammath Owing to this necessity 
Herod had a difficulty in peopling his city, and, indeed, was 
compelled to use force (Jos Ant , loc ett ) to cause any but the 
dregs of the populace to incur defilement by livir^ m a place 
thus unclean On this account Tiberias was long regarded with 
aversion by Jews, but after the fall of Jerusalem it was 
settled by them and rose to be the chief centre of tabbiiiic 
learning 

The building of the city falls between ad 16 and a d 22* 
It was named m honour of the emperor Tiberius, and rapidly 
increased in luxury and art, on entirely Greek models ;Pro> 
bably because it was so completely exotic in character it J8 
passed over m almost total silence m the Gospels — the city 
(as opposed to the lake) is mentioned but once, as the place from 
which came boats with sight-seers to the scene of tlie feeding 
the five thousand (John vi 23) There is no reason to suppose 
that Christ ever visited it The city surrendered to Vespasifvn, 
who restored it to Agnppa It now became a famous rabbinic 
school Here lived Rabbi Judah hafe-Kadosh, editor of the 
Mtshnah, here was edited the Jerusalem Talmud, and here arc 
the tombs of Rabbi Aqiba and Maimomdes Christianity never 
succeeded in estabhshmg itself here m the Byzantine period, 
though there was a bishopnc of Tiberias, and a church built by 
Constantine In 637 the Arabs captured the town The 
crusaders under Tancred retook it, but lost it to Saladin in 1187 
In the i6th century the city was rebuilt by Joseph ben Ardut, 
subvented by Dona GracJa and Sultan Suleiman An attempt 
was made to introduce the silk industry In the i8th centurv 
it was fortified and occupied by the famous independent sheikh 
Dhahir cl-Amir 

Tibcnas is notoriously dirty and proverbial for its fleas, 
whose king is said by the Arabs to hold his court here Most 
of the town was ruined by the earthquake of 1837 Iht most 
interesting buildings are the rums of a fortress, perhaps Herodian, 
south of the town, and an anaent synagogue on the sea-coast. 
The hot springs mentioned by Josephus (and also by Pliny) 
are about half an hour’s journey to the south (H A S MO 

TIBERIUS [ITberius Claudius Nero] (42 bc-aj> 37), 
Roman emperor, was bom on the i6th of November 42 B c His 
father, who bore the same name, was an oflicer of Julius Caesar, 
who afterwards proposed to confer honours on the assassms), then 
joined Mark Antonv’s brother in his mad attack on Octavian, 
took refuge with Mark Antony, and returned to Rome when the 
general amnesty was proclaimed m 39 B c Livia, the mother 
of Tiberius, was also of the Claudian familv, out of whtdi her 
father had passed by adoption into that of the Livii Dnisi Early 
in 38 Lma was amicably ceded to Octavian (the future Augustus), 
and three months after her new mamage Drusus, brother to 
Tibenus, was bom Livia had no children bv Augustus, and 
therefore devoted all her remarkable gifts to the advancement 
of her Sons Tiberius {Missed through the list of state offices 
in the usual princely fashion, beginning with the quaestOrShip 
at the age of eighteen, and attaming the consulate for the 
first time at twenty-nme From the great capacity for civil 
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affairs which he displayed as emperor it may be lofcrred that he 
applied himself with determination to learn the business of 
government 

But from to 6 B c and again from ad 4 to lo by far the 
greater part of Tiberius^s time was spent in the camp His first 
service was as legionary tribune m one of the desperate and 
arduous wars which led to peace m the Spanish Peninsula 
through the decimation, or rather the extermination, of the 
rebellious tribes In 20 B c Augustus sent Tibenus With an 
army to seat Tigranes of Armenia on the throne as a Roman 
vassal When Tibenus approached the frontier of Armenia, he 
found its throne vacant through the assassination of the king, 
and Tigranes stepped into his place without a blow being struck 
Tibenus crowned Tigranes king with his own hand 1 hen the 
Parthian monarch grew alarmed, and surrendered the spoils and 
the standards of three Roman armies The senate ordered a 
thanksgiving such as was usually celebrated m honour of a great 
victory The following year was passed by Tibenus as governor 
of Transalpine Gau) In the next year (15) he was despatched 
to aid his brother Drusus in subjugating the Raeti and Vindelici, 
peoples dwelling in the mountainous region whence the Rhine, 
Rhone and Danube take their rise ' Drusus attacked from the 
eastern side, while Tibtrius operated from the upper waters 
of the Rhine, and by stem measures the mountaineers were 
reduced to a state of quietude, and could no longer cut com- 
munications between northern Italy and Gaul, nor prosecute 
their raids in both countnes In 12 bc Agnppa, the great 
general of Augustus, died at the age of fifty-one, leaving Julia, 
the emperor's only child, a widow Agrippina, daughter of 
Agnppa by an earlier marriage, was wife of Tibenus, and had 
borne him a son, Drusus, afterwards father of Germanicus 
Livia, with great ifficulty, prevailed upon Augustus to replace 
Agnppa by Tibenus, who was compelled to exchange Agrippina 
for Julia, to his bitter gnef Dunng the year of mourning for 
Agnppa, which delayed his new marriage, Tibenus was occupied 
with a victonous campaign against the Pannonians, followed by 
successful expeditions in the three succeedmg summers For 
his victones in the Danube regions, the emperor conferred on 
him the distinctions which flowed from a military tnumph in 
republican times (now first separated from the actual triumph), 
and he enjoyed the “ovation” or lesser form of triumphal entry 
into the capital On the death of Drusus in the autumn of 9 B c 
Tibenus, whose reputation had hitherto been eclipsed by that 
of his brother, stepped into the position of the first soldier of the 
empire The armv, if it did not warmly admire Tibenus, 
entertained a loyal confidence in a leader who, as Velleius (the 
historian who served under him) tells us, always made the safety 
of his soldiers his first care In the campaign of the year after 
Drusus's death Tibenus traversed all Germany between the 
Rhine and the Elbe, and met with shght opposition But it 
would be too much to believe the statement of Velleius that 
he reduced Germany almost to the position of a tributary 
province ” He was rewarded with the full triumph, the military 
title of imperator,” and his second consulship, though the 
opposition of the powerful Sugambn had been only broken 
by an act of treachery, the guilt of which should perhaps be 
laid at the door of Augustus In 7 b c there was another 
but insignificant campaign m Germany Next year Augustus 
bestowed on his stepson the tnbumcian authority for five years 
Tibenus was thus m the most formal manner associated with 
the emperor in the conduct of the government on the civil side, 
but Tacitus (Ann m 56) goes too far when he says that this 
promotion marked him out as the heir to the throne 
Tibenus now suddenly begged permission to retire to Rhodes 
and devote himself to study He seems to have declined abso- 
lutely at the time to state his reasons for this course, but he 
obstinately ac^ered to it, in spite of the tears of Livia and 
the lamentati^s of Augustus to the senate that his son had 
betrayed him The departure from Italy was as secret as it 
could be miule Years afterwards, when Tibenus broke silence 
about his motives, he declared that he had retired in order 
1 Horace, Od^s, iv 14 


to allow the young pnnees, Gams and Lucius, sons of Agnppa 
and Julia, a free course There was perhaps a portion of the 
truth wrapped up m this declaration Like Agnppa, Who retued 
to Mytilene to avoid the young Marcellus, Tibenus had clearly 
no taste to become the serv’antof the two children whom Augustus 
had adopted in their infancy and evidently destined to be joint 
emperors after his death But it may well be believed that 
Tibenus, unlike Agnppa, had no burning ambition to see himself 
in the place destined for his stepsons, and jt may have been m 
his eyes one of the attractions of exile that it released him from 
the obhgatnn to aid in carrying out the far-reactiing designs 
which Livia cherished for his sake But the* contemporaries 
of Tiber! a were no doubt right in believing that the scandal of 
Julians life did more than all else to render his position at Rome 
intolerable His conduct to her from first to last gives a strong 
impression of his dignity and self-respect When at length the 
emperor's eyes were opened, and he inflicted severe punishment 
upon his daughter, her husband, now divorced by the emperor’s 
act, made earnest intercession for her, and did what lie could 
to alleviate her suffering At Rhodes Tibenus lived simply, 
passing his time mainly in the company of Greek professors, 
with whom he associated on pretty equal terms He acquired 
considerable proficiency in the studies of the day, among which 
was astrology But his attempts at composition, whether in 
prose or verse, were laboured and obscure After five years’ 
absence from Rome, he begged for leave to return but the boon 
was angnly refused, and Livia with difficulty got her son made 
nominally a legate of Au^stus, so as in some degree to veil his 
disgrace The next two years were spent in solitude and gloom 
Then, on the intercession of Gams, Augustus allowed Tibenus 
to come back to Rome, but on the express understanding that 
he was to hold aloof from all public functions — an understanding 
which he thoroughly earned out 

He had scarcely returned before death removed (a d 2) 
Lucius, the younger of the two pnnets, and a year and a half 
later Gams also died The emperor was thus left with only one 
male descendant, Agnppa Postumus, youngest son of Julia, 
and still a boy Four months after Gams’s death Augustus 
adopted Agnppa and at the same time Tibenus The emperor 
now indicated clearly his expectation that Tibenus would be 
his principal successor The two essential ingredients in the 
impenal ^thonty — the proconsulate tmpenum and the tribum- 
cta potesias — were conferred on Tibenus, and not on Agnppa, 
who was too young to receive them 1 ibcrius’ career as a general 
now began anew In two or three safe rather than bnlliant 
campaigns he strengthened the Roman hold on Germany, and 
established the winter camps of the legions in the interior, away 
from the Rhine 

In A D 5 it became necessary to attack the formidable con- 
federacy built up by Maroboduus, with its centre in Bohemia 
At the most critical moment, when Pannonia and Dalmatia broke 
out into msurrection, and an unparalleled disaster seemed to 
be impending, Maroboduus accepted an honourable peace The 
four serious campaigns which the war cost displayed Tibenus 
at his best as a general When he was about to celebrate 
his well-won triumphs, the temblc catastrophe to Varus and 
his legions (a d 9) turned the rejoicing into lasting sorrow, and 
produced a profound change in the Roman policy towards 
Germany Although Tibenus with his nephew and adopted son 
Germanicus made in a d 9 and 10 two more marches into the 
interior of Germany, the Romans never again attempted to 
bound their domain by the Elbe, but clung to the neighbourhood 
of the Rhine Tibenus was thus robbed in great part of the 
fruit of his campaigns, but nothing can deprive him of the credit 
of being a chief founder of the imperial svstem in the lands 
of Europe From the beginning of ii, when he celebrated a 
magnificent triumph, to the time of the emperor’s death in 14 
Tibenus remained almost entirely in Italy, and held rather 
the position of joint emperor than that of expectant heir 
Agnppa Postumus had proved his incapacity beyond hope, and 
had been banished to a desolate island In all probability 
Tibenus was not present when Augustus died, although Livift 



ffIBEkim 


Spread reports (eagerly amplified by Vdleitis) of an affectionate 
interview and a lingering farewell. 

Tiberius ascended the throne at the age of fifty-six What 
struck his contemporanes most was his absolute impenetrabihty 
All his feelings, desires, passions and ambitions were lock^ 
behind an impassable bwier, and had to be interpreted by the 
very uncertain light of his external acts It is recorded of him 
that only once did he as commander take counsel with his officers 
concerning military operations, and that was when the destruc- 
tion of Varus’s legions had made it imperatively necessary 
not lightly to risk the loss of a single soldier The penalty of 
his inscrutabihfy was widespread dislike and suspiaon. But 
behind his defences there lay an intellect of high power, cold, 
clear and penetrating all disguises Few have ever possessed such 
mental vision, and he was probably never deceived either about 
the weaknesses of others or about his own For the littleness 
and servility of public life in regions below the court he enter- 
tained a strong contempt It is a question whether he ever liked 
or was liked by a single being, but he did his duty by those with 
whom he was connected after a thorough though stern and 
unlovable fashion As a general he commanded the full confi- 
dence of his soldiers, though he was a severe disciplinarian, 
yet the men of his own legions greeted his accession to the 
throne with a mutiny Tiberius proved himself capable m 
every department of the state more by virtue of industry and 
application than by genius His mind moved so slowly and he 
was accustomed to deliberate so long that men sometimes made 
the mistake of deeming him a waverer He was in reality one 
of the most tenacious of men When he had once formed an 
aim he could wait patiently for years till the favourable moment 
enabled him to achieve it, and if compelled to yield ground 
he never failed to recover it m the end The key to much of his 
character lies in the observation that he had m early life set 
before himself a certain ideal of what a Roman in high position 
ought to be, and to this ideal he rigidly adliered He practised 
sternness, silence, simpliaty of life and frugality as he deemed 
that they had been practised by the Fabncii, the Cum and the 
Fabii That Tiberius’s character was stained by vice before 
he became emperor, no one who fairly weighs the records can be- 
lieve The persuasion entertained by many at the end of his 
life that he had been always a monster of wickedness, but 
had succeeded in concealing the fact till he became emperor, has 
slightly discoloured the narratives wc possess of his earher years 
The change which came over him m the last years of his life 
seems to have been due to a kind of constitutional clouding 
6f the Spints, which made him what the elder Pliny calls him, 
“ the gloomiest of mankind/’ and disposed him to brood over 
mysteries and superstitions As this gloom deepened his will 
grew weaker, his power tended to fall into the hands of unworthy 
instruments, terrors closed in around his mind, and his naturally 
clear vision was perturbed 

, The change of masters had been anticipated by the Roman 
world with apprehension, but it was smoothly accomplished 
Tiberius was already invested with the necessary powers, and 
it may even be that the senate was not permitted the satisfaction 
of giving a formal sanction to his accession Agrippa Postumus 
was put to death, but Livia may be reasonably regarded as the 
instigator of this crime Livia indeed expected to share the 
imperial authority with her son At first Tibenus allowed some 
recognition to the claim, but he soon shook himself free, and 
later became estranged from his mother and held no communi- 
cation with her for years before her death The historv of 
Tiberius’s relations with other members of his family is hardly 
less miserable Perhaps with any other commander than Ger- 
manicus the dangerous mutiny of the troops on the Rhine which 
broke out soon after Tibenus’s accession would have ended m 
a march of the discontented legions upon the capital. The 
perilous episode of Armimus caused the recall of Germanicus 
and his despatch to the East on an honourable but comparatively 
inactive mission The pride and passion of Agnppma, the grand- 
daughter of Augustus and wife of Germanicus, tended to open a 
breach between the husband and the emperor In his Eastern 


command Germanicus found himself perpetually watched and 
even Violehtly opposed by Piso, the governor of Syria, who was 
susi[)ected to have received secret orders from Tibenus When 
Germanicus died at Antioch in ad 19, the populace of Rome 
combined with Agnppiila m demanding vengeance upon Ptso, 
and the emperor was forced to disown him The insinuation, 
conveyed by Tacitus, that Piso poisoned Germanicus on orders 
from Tibenus, will not stand cnticism The death of Germanicus 
was followed four years later by that of the emperor’s son Dnisus 
These two princes had been firm fnends, and Livilla, the wife of 
Drusus, was sister to Germanicus Years afterwards it was 
found that Drusus had fallen a victim to the treachery of his wife 
Livilla, who had joined her ambition to that of the emperor's 
minister of state Sejanus When Drusus died, Tibenus nomi- 
nated two of Agrippina’s sons as his heirs But Sejanus had 
grown strong by nursmg the emperor’s suspicions and dislike 
for the household of Germanicus, and the mother and the princes 
were imprisoned on a charge of enme In his memoirs of his 
own life Tibenus declared that he killed Sejanus because he had 
discovered that he entertained a mad rage against the sons of 
Germanicus But the destruction of Sejanus did not save 
Agnppma and her two children The third son Gams Caesar 
(Caligula), lived to become emperor when Tibenus died in 37 

Throughout his reign Tibenus strove earnestly to do his duty 
to the empire at large, his guiding principle was to maintain 
with an almost superstitious reverence the constitutional forms 
which had been constructed by Augustus Only two changes 
of moment were introduced The imperial guard, hitherto onlv 
seen near the city in small detachments, was by the advice of 
Sejanus encamped permanently in full force close to the walls 
By this measure the turbulence of the populace was kept in 
check The officer in command of the guard became at once 
the most important of the emperor’s lieutenants The other 
change was the practically complete abolition of the old comitia 
But the senate was treated with an almost hypocritical defer- 
ence, and a pedantically precise compliance with the old republi- 
can forms was observed towards the senatorial magistrates 
The care expended by Tibenus on the provinces was unremitting 
His favounte maxim was that a good shepherd should shear the 
flock and not flay it When he died he left the subject peoples 
of the empire in a condition of prosperity such as they had never 
known before and never knew again Soldiers, governors and 
officials of all kinds were kept in wholesome dread of vengeance 
if they oppressed those beneath them or encouraged irregularity 
of any kind Strict economy permitted light taxation and 
enabM the emperor to show generosity in periods of exceptional 
distress Public security both in Italy and abroad was main- 
tained by a strong hand, and commerce was stimulated by the 
improvement of communications Jurisdiction both within and 
Without the capital was on the whole exercised with steadiness 
and equity, and the laws of the empire were at many points 
improved The social and moral reforms of Augustus were 
upheld and carried further Such risings against the emperor’s 
authonty as occurred within the Roman domain were put down 
with no great difficulty The foreign or rather the frontier 
policy was a policy of peace, and it was pursued with consider- 
able success With few exceptions the duties of the Roman 
forces on the borders were confined to watching the peoples 
on the other side while they destroyed each other On the 
Rhine, at least, masterly inactivity achieved tranquillity which 
lasted for a long period 

The disrepute which attaches to the reign of Tibenus has 
come mainly from three or four sources — from the lamentable 
story of the imperial household, from the tales of hideous de- 
bauchery practised in deep retireriient at Ciprcae during the 
last eleven years of the emperor’s life, from the tvrann> which 
Sejanus was permitted to wield in his master’s name and from the 
political prosecutions and executions which Tibenus encouraged, 
more by silent compliance than bv open incitement The 
stories of immorality are recorded chieflv b) Suetonius, who has 
evidently used a poisoned sounc possibh the memoirs of the 
younger Agnppma, the mother of Nero Tibenus loved to 
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shroud himsolf in mystery, and stich flton^ axe pTohably the 
result of unfriendly attempts to penetrate the darkness If 
histcMy ventures to doubt the blackness of Tneodor^B,that of 
Tiberius groins contmuaUy lighter under the investigations of 
criticism, Suetonius makes the emperor^s condition to have 
been one of mania, issuing frequentl}, m the abandonment of 
all moral restraint But m that case the authority of Tiberms, 
which was as firmly upheld during the years spent at Capreae 
as It had been earlier, must have fallen to pieces and come to an 
end With respect to Sejanu8,(it is impossible to acquit Tiberius 
of blame If he was deceived in his favourite he must have been 
willing to be deceived He conferred on Sejanus a position as 
great as had been held by Agrippa durmg the reign of Augustus, 
and the minister was actually, and all but formally, joint 
emperor Of the administrative ability of Sejanus there can be 
no question , but the charm and secret of his power lay in the 
use he made of those apprehensions of personal danger which 
seem never to have been absent from his master’s mmd. The 
growth of “ delation,” the darkest shadow that lies on the reign, 
was mainly a consequence of the supremacy and the arts of 
Sejanus, Historians of Rome m ancient times remembered 
Tiberius chiefly as the sovereign under whose rule prosecutions for 
treason on slight pretexts first became rife, and the hateful race 
of informers was first allowed to fatten on the gains of judicial 
murder Augustus had allowed considerable licence of speech 
and writing against himself, and had made no attempt to set up 
a doctrine of constructive treason. But the history of the state 
trials of Tiberius’s reign shows conclusively that the straining 
of the law proceeded in the first instance from the eager flattery 
of the senate, was m tlie earlier days checked and controlled 
to a great extent by the emperor, and was by him acquiesced m 
at tlie end of his reign, with a sort of contemptuous mdiffcrence, 
till he developed, under the influence of his fears, a readiness to 
shed blood 

The principal authonUos for the reign of Tiberms are Tacitus and ^ 
Suetonius, The Annals of Tacitus were not pubJished till nearly 
eighty years after th<. death of Tibenus He rarely quotes an 
authonty by name In all probability he drew most largely from 
Other historians who had preceded him to some Extent ho availed 
himself of oral tradition and of archives and original records 
he made some, but comparatively little use In his history of 
Tibenus two influence'* were at work, in almost equal strength on 
the one hand he staves cotitinitally after fairness, on the other 
the bias of a man steeped in senatorial traditions forbids him to 
attain vt No historian more frequently refutes himself buetomus 
was a biogiaphcr rather than an historian, and the ancient bio 
grax)her was even less given tp exhaustive inquiry than the ancunt 
historian moreover Suetonius was not gifted with great critical 


faculty, thpuj^ fie told -the truth so far as he could see it His 
Lives of the Twelve Caesan was written nearly rt the time when 
Tacitus was composing the Annals, but was publisheHl a little later 
Velldus PatorciuiuB is by fat the oldest authonty for any petrt of 
Tiberius's life, He had been ap officer under Tibenus, and he 
<^ulogircs his old general enthusiastically — feeling it necessary, 
however, to do less than justice to the achievements of Gcrmanicu^ 
To Velleius all defeflders of Tibenus have eagerly appealed In 
truth it IS his silence alone which affords any external aid m repelling 
the charges of Tacitus and Suetonius, and the fact that '^lleius 
published his work m the lifetime of his master depnves that silence 
of its value The eulo^ of Sejanus which is linked with that of 
Tibenus must needs Bhake faith m the scrupulousness of the author 
It is still doubtful whether Dio Ca&sius (whose History ended with 
the year 229) m his narrative of the roign pf Tiberms is to any great 
extent independent of Tacitus In recent times a considerable 
mass of inscriptions has added to our knowledge of the administra- 
tion of this emperor The chief account of Tibenus in English is 
that contained in Dean Merivale’s History of the Romans under 
the Empire Professor E S Beesly has written an mtcresting 
defence of him m his Catiline, Clodius and Tibenus (1878) The best 
recent history of this period is Hermann Schiller's Geschxchte der 
romischen Kaiserzeit (Gotha, 1883) Much historical information 
IS given m the editions of the Annals of Tacitus, of wluch tlie best 
m English is that of Furneaux (Oxford, iSSa), Fieytag, Tibenus 
and Tacitus (Berlin, 1870) (following Stahr, Tiberius, Berlm, 1863) 
exposes the inconsistencies of Tacitus' account Many mono 
graphs have since appeared, wntten on similar hnes, among which 
may be mentioned Ihne, Zur Ekrenretiung des Kaisers Tibenus 
(Strassburg, 1892), Gentile, LTmperatore Tiberto secondo la moderna 
cntica storica (1887), J C Tarver, Tibenus the Tyrant (1902) The 
principles of the imperial administration of the provinces bv 1 ibenus 
have Dt en treated by Mommsen in the fifth volume of his History 
of Rome, translated into Enghsh by W P Dickson (1886) 

(J S R) 

tlBESTI, a mountciinous and little known region of the central 
Sahara, inhabited by the 1 ibbu {qv) The country was partly 
explored in 1870 by Gustav Nachtigal, it had not been again 
Visited by Europeans up to 1910 though hrench officers had 
reiiihed Borku on its southern borders By the Anglo-French 
declaration of the 21st of March 1899 Tibesti was included in 
the French sphere of influence m North Africa 
TIBET, or Thibet, a country of central Asia It is the highest 
country in the world, comprising tabic-lands averaging over 
16,500 ft above the sea, the valleys being at 12,000 to 
17,400 ft , the peaks at 20,000 to 24,600 ft , and the passes at 
16,000 to 19,000 ft It IS bounded on the N by Turkestan, on the 
E by China, on the W by Kashmir and Ladak, and on the S by 
India, N<*pal and Bhutan It has an area of over 1,000,000 
sq m , and an estimated population of about 3,000,000, being 
very sparsely inhabited 

Origin of Name — The Tibetans call their country Bod which 
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word m colloquial ptonunciation is aspirated into Bhod or Bhot, 
and in the modem Lhasa dialect is curtailed into Bha Hence 
the country is known to Indians as Bhoty and the inhabitants 
as Bhot-tas This territory came to be known to Europeans as 
** Tibet ** evidently because the great plateau with its uplands 
bordering the frontiers of Quna, Mongolia and Kashmir, through 
which travellers communicated with this country, is called by 
the natives To-‘bhot(yrntten stod-hod ) or “ High Bod ^* or “ Tibet/* 
which designation in the loose orthography of travellers 
assumed a variety of forms Thus in Chinese annals are found 
Tu-hat (5th century, ad), Turpchte, Tte-hurUy Tu^bchte (loth 
and nth centuries) and at the present day Tu^fan {fatty as 
Bushell shows, being the same Chinese character which had 
formerly the sound of po)y in Mongolian, Tubet, Tobot, m 
Arabic, Ttibbet, Istakhri (c 590), Tobbat, Rabbi Benjamm 
(1165L Thibet, J de Plano Carpini (1247), Thabet, Rubniquis 
(1253), Marco Polo (1298), Tebet, Ibn Batuta (134^, Thabat, 
Ibn Haukal (976), A 1 Biruni (1020), Odoric Of Pordenone 
{c 1328), Orazio della Penna (1730), Tibei^ which is the form now 
generally adopted The inhabitants of Tibet call themselves 
Bod-pa (pronounced usually Bho-pa), or “ people of Bod ** 
Other Tibetan epithets for the country sometimes used by 
flowery native writers are “ The Icy Land ” ^ Gangs-c'an) and the 
** Count y of the Red Faces ” {Gdong-mar-gyt ytd) 1 he Chinese 
name for central Tibet is Wet-Ts*ang, which is a transcription of 
the Tibetan designation of the two provinces tJ and Tsang 
(spelt dbus~gtsan^ that constitute central Tibet Among the 
Mongols, Tibetans are called Tangutu and the country Barontala 
or the ** right side,” m contradistinction to Dzontala or left 
side,” which was their own name for Mongolia itself. 

Ceogyaphy — Physically Tibet may be divided into two parts, the 
lake region in the west and north-west, and the river region, which 
spreads out on throo sidcjs of the former on the c ist, GouUi, and webt 
The lake region extends fiom the Pangong t'so (t so = lakcj in Ladak, 
near the source of tlu Indus, to tlie sources of the S ilwccri, ttie 
Mekong and the Yangtsc This region is called the Chang-t'ang 
{Byang tang) or “ Northern Plateau " by the people of Tibet It 
IS some 700 m broad, and covers an area about equal to tluit of 
France From its great distance from the ocean it is extremely 
and, and p isscsscs no nver outlet The mountain ranges aie 
spread out, rounded, clisconneeted, separated by flat vellcys rcla 
tively of little depth The country is dotted over with large and 
small lakes, generally salt or alkahne, and intersected by streams, 
and the soil is boggy and covered with tussocks of grass, thus resem- 
bling the Siberian tundra and the Pamirs Its iver igc altitude is 
over i0,ooo ft , the northern portion of it being the highest S'^lt 
and fresh-water lakes are intermingled The likes are geiuTally 
without outlet, or have only a small elfluent iiie deposits consist 
of soda, potash, borax and common salt This last is frequently 
found pile 1 high and split into blocks apparently of artifiei il form i- 
tion, but probably the result of the action of wind and intense cold 
The loftiest lake so far as observed is Hospa t'so, near the Lingshi 
plain on the Kashmir frontier, its altitude is given as 17,930 ft. 
The lake remon is noted for a vast number of hot sj^rings, whieh 
are wid( ly distributed between the Himalayas and 34® N , but ar«. 
most numerous to the west of Tengri Nor (north west of I hasa) So 
intense is tin cold in Tibet that these springs are sometimes repre- 
sented by eolutnns of ict , the nearly boiling watir having frorcii m the 
act of ejection The southern porbon, from Lake Pangong to Tengn 
Nor, IS inhabited by pistoral tribes of Tibetans, an<l possesses a 
few hamlets, such as Ombo, Rudok an I Senj i jong The nver 
region comprises the upper courses of the Brahmaputra (Yaru 
Tsangpo), the Salween (? Gyama nyul chu), tho Yangtsre (Drc chu) 
the Mekong (Nya lung chu), and tho YoUow River (Mri chu) Anudst 
the mountains there are many narrow valleys, partially cultivated 
from an altitude of 12,000 ft downwards, witn here and there 
fine forests covenng tho mountain sides Villages of high stone- 
built houses are to be found wherever the valley bottoms open out 
enough to afford a little space for agriculture The nortlieru porbon 
of iibet is an arid and wind-swept desert, but in the southern 
porbon the valleys of Lhasa, Shigatse, Gyantsc and the Brahma- 
putra are covert d with good soil and groves of trees, well irrigated, 
and richly culbvated 

The valley of tho Brahmaputra {q v), or Yaru Tsang-po or 
simply Tsang-po — the river has also vanous local names — is the 
great arterial valley of southern Tibet On the south it is bounded 
by the Himalayas, on the north by a mountain-system sbll more 
vast This mountain-system was only vaguely known, in fact its 
existence throughout its length was only suspected, unbl Sven 
Hedin, during his journeys in 1906-1908, crossed it at several points 
He found the system to form the chief physiographical feature of 
southein Tibet, and stated it to be ” on the whole tne most massive 


range' on the crust of the earth, its average height above the sea* 
level being greater than that of the Hitnalayas Its peales are 4000 
to 5000 feet lower than Mount Everest, 'but its passes average 3000 
feet higher than the Himalayan passes ” Its extreme breadA is 
about 12 om m the central part, its northern hmit being marked 
by the cham of lakes running N W and S E between 30® and 33® N , 
beyond which the mountains of central Tibet are nbich lower 
The system at no point narrows to a single range generally there are 
three or four across its’ breadth As a whole the system forms the 
watershed between nvers flowing to the Indian Ocean — the Indus 
and its tnbutanes, Brahmaputra and its tributaries, and Salween — 
and the streams flowing into^the undrained salt lakes to the north 
The pnncipal ranges in the system are the Nien-chen-tang-la, called 
Kanchung-gangn m the west, the Targo-Gangn-Lapehung 
the very lofty Hlunpo-Gangn range, the Dmgla range, &c The 
whole S^tem had been marked by inference on some maps before 
Hedin's discovenes, and named Gangn, Hedm proposed tor it the 
name of Trans- Himalaya 

Geology and Mineral Wealth —Little is known of the geological 
structure of the central regions of Tibet The observations of 
Strachey, Godwin-Austen and of Gnesbach and other members 
of the Geological Survey of India only extend to the southern 
edge or nm of the great plateau, where vast alluvial deposits in 
horizontal strata have bedn furrowed into deep ravines, while 
Russian ex^florers have but simerficially examined the mountain 
regions of the north and north-east, and the British mission to Lhasa in 
1904 afforded observations merely along tho trade route to that city 

The general structure of the trans-Himalayan chains appears to 
indicate that the mam axis of upheaval of the whole vast mass of 
the Tibetan highlands is to be found on two approximately parallel 
lines represented the one by the Kuen lun and the other by a 
line which is more or less coincident wath the watershed between 
India and the cential lake region extending from Lake Pangong to 
Tengri Nor, the plateau enclostd between the two bong wnnfcled 
by minor folds, of which the relative elevation is comparabvely 
low, averaging from 1000 to 1500 ft The strike of these folds is 
usually east and west and roughly parallel to the axes of elevation 
of the plateau A remarkable economic feature is the almost 
umversai distribution of gold throughout Tibet Iho gold-digging 
is refenred to in somewhat mythical terms by Herodotus Every 
river which nscs m Tibet washes down sands impregnated with 
gold, and it has been proved that this gold is not the product of 
intervening strata, but must have existed pnmanly in the crystalline 
rocks of the mam axes of upheaval In western Tibet the gold 
mints of Jailing have been worked since 1875 They have been 
visited bv native explorers of the Indian Survey, who reported that 
much gold was produced and remitted twice a year under a Chinese 
guard to Peking The Tibetan diggers collected together at the 
nuncs chiefly dunng the winter, when the frost asaiste'd to bind the 
loosi alluvial soil and render excavation easy Thtse mines are 
within 200 m of the Ladak frontier, near the sources of tlic Indus, 
at an elevation which cannot be less than 14,000 ft above sea level 
They are worked m crude desultory fashion and are sometimes 
abandoned owing to the exorbitant imposts levied on gold production 
by Chinese and Tibetan officials Between the Ladalc frontier 
and Lhasa the plateau region tetmswith evidences of abandoned 
mines These mines arc excavations m the alluvial soil, never 
more than from 20 to 30 ft deep 

The researches of PVjevahky demonstrate that gold is plentiful 
m northern and eastern Tibet Here Tungus diggers were encoun- 
tered who had extracted handfuls of gold m small nuggets from a 
stream bed at a de-ptli which thty stated to be no greater than 2 ft 
Another seu ntific explorer, W Mesnv', has observed similar evidences 
of the existence of gold at comparatively sliallow depths in Koko 
Nor region, and reoiords that he has seen nuggets, varying from the 
size of a pea to that of a hazel-nut," m eastern Tibet The gold 
was almost pure and perfectly malleable Ihe Cork goldfields, 
which are visible from Koko Nor, are reported to hive yielded to 
Cluna considerable quantities of gold as lately as iSbS They are 
now deserted Prjcvalsky, indc*ed, predicts of northern Tibet that 
it will prove a " second Cahfornia in course of tuno But httle 
gold at present finds its w-^ay across the libttau passes to India, and 
the export to China has diminished of late years 

Iron is found m eastern Tibet m the form of pyrites, and is rudely 
smelted locally Salt and borax exist in abundance in the western 
lake regions The export ition ot borax to India is only limited by 
the comparatively small demand Lapis-lazuh and mercury are 
among the minor mineral products of the country 

Climate — The climate of Tibet varies so greatly over the enormous 
area and different altitudes of the country that no two travellers 
agree precisely in their records Tibet is affected by the south-west 
monsoon, just as the Pamirs are affected, but in varying degrees 
according to geographical position In western Tibet, bordering 
the Kashmir frontier, the cunlate differs little from that of Ladak 
Intense dryness pervades the atmosphere during nine months of 
the year but little snow falls, and the western passes are so little 
subject to intermittent falls of fresh snow as frequently to be 
traversable during tho whole year round (boo Ladakh) Low tempera- 
tures are prevalent Ibroughout these western regions, whose bleak 
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d^lftt^n 18 unrelieved by the existence of trees or vegetation of 
anyi size, and where the wmd sweeps unchecked across vast expanses 
of arid plain. All the western region is but slightly afiectofl by the 
monsoon The central lake region^ extending from the Kuon~Iun 
to t^ Himalaya, is also characten^od by extreme dryness in autumn, 
winter and spnng, with an abundance of ram m summer, whilst the 
eastern DQbOUJitain region, extending to China south of the Dang la 
^hich, with an altitude of about zo,ooo ft, stretches from 90® to 97® 
E along the parallel of 33° N , and arrests the monsoon currents), 
IS subject to much the same cUmatic n^huences as the eastern Hima" 
laya The southern slopes of the Dang la are deluged with ram, had 
and snow throughout tno year Northern Tibet is an and waste, 
subject to mtense heat in summer and intense cold m wmter In 
March snow still lies deep m the Tsaidam passes, while Wellby found 
the heat oppressive m June at 16,000 ft elevation on the plateau 
south of the Kuen lun, and a temperate climate prevailing ab^ut the 
sources of the Dre chu (Yangtsze) in August 

All travellers testify to the perpetual wind currents from the 
west, which sweep across the salt tx)gs of Tsaidara (9500 ft ) and 
through the higher valleys of eastern Tibet Wind is a prevaihng 
feature throughout Tibet at certain seasons of the year, as it is m 
the Pamirs, in lurkostan, m western Afghanistan and m Persia 
The cUmatc ot southern Tibet is, however, subject to considerable 
modifications from tliat of tlic northern and central regions, owing 
doubtless to its geographical connexion with northern India Here, 
at an elf vation of 15,000 ft , about the great Lake Dangra, we hear 
of well-built villages and of nchly cultivated fields of barley, indicat- 
ing a condition of chmate analogous to that which prevails m the 
districts south of Lhasa, and in contrast to the sterihty of the lake 
region generally and the nomadic character of its population 
Modern travellers bear witness to a gradual progress of desiccation 
m the Tibetan uplands Everywhere there are signs of the dimmu- 
tion of the lakes and the recession of the water line — a phenomenon 
that has also been observed in the Pamirs There are still enormous 
glaciers about the head of the Brahmaputra, but the glacial epoch of 
the Chang-t*ang highlands has passed away, though comparatively 
recently 

— Our knowledge of the flora of northern and central Tibet 
haa been considerably increased by the collections of Prjevalsky, 
Wellby Bower, Thorold, Littledale and the Lhasa Mission, and that 
of eastern Tibet by KockhiU The former and other collections have 
been described m W B Hemsley’s T/u: Flora of Tibet or High Asta 
Western and southern Tibetan flora were partially explored pre- 
viously to the advent of these travellers Professor Maximowicz 
concludes from an analysis of the Prjevalsky collection that the 
flora of Tibet is extremely ancient, and that it is chiefly composed 
of immigrants from the Himalaya and Mongoha There is also a 
large percentage of endemic species Chinese and European plants 
followetl in the process of immigration Those species which are 
distinctive of the eastern border ndges are found to reach the 
plateau , but do not spread westwards, so that a botamc separation 
or distinction is found to exist between the true plateau of Tibet 
in the west and the alpme tracts of the east. T hiselton-Dyer classes 
the flora of libet on the whole as belonging to tlie Arctic Alpine 
section of the great northern division, out containing a purely 
endemic ehment Iwo typical species arc Lychnts apetala, which 
extends to bpitsbcMrgen, and the well-known edelweiss A single 
fern specimen obtained by Littledale {Polypodium hastaturri) is 
indicative of eastern China Of the forty or fifty genera obtained 
by Littledale in central Tibet a large proportion arc Britisli, includ 
mg many of the most characteristic mountain forms In the 
higher regions of northern and western Tibet the conditions under 
which vegetation exists are extreme Here there are no trees, no 
shrubs, nor any plants above a foot high Wellby says he saw 
nothing mgher than an omoa The peculiar form of tussocky grass 
which prevails m the Pamirs is the charactenstic feature of the 
Tibetan Chang t'ang of the Tsaidam plains and of the bogs north east 
of Lhasa Of grasses indeed there are many forms, some pecuUar to 
Tibet, but no trees or shrubs at any elevation higher than 15,000 ft , 
except in the Kharo Pass of central Tibet, where Waddell has 
recorded trees (? Hippophae sp ) about 20 ft high at an elevation of 
i6,3Qo ft. A flowering plant {Saiessurea tndactyla) was discovered 
by ;^wcr at an elevation of 19,000 ft In south eastern Tibet, 
where Himalayan conditions of chraate prevail, we have a completely 
diflerent class of flora Of the flora of Tibet Rockhill wntes " In 
the hot lands ' (Tsa-rong) m southern and south-eastern Tibet, 
extending even to Batang, peaches, apricots, apples, plums, ^apes, 
wat( r melons, &c , and even pomegranates, are raised, most of Tibet 
only produces a few varielas of vegetables, such as potatoes, turmps, 
beans, cabbages, omons, &c The {inncipal cereals raised arc barley 
and buckwheat, wheat m small quantities, and a httle oats A few 
locahtics in the extreme southern portions of the country, and around 
Lhasa possibly, are said to produce a non-glutinous variety of nee 
A vane^ of mountain bamboo is found m southern and parts of 
eastern Tibet, and is much used for basket work Tibet produces a 
large number of mcdicmal plants much prized by the medical 
profession m China and Mongoha, among others the Cordyceps 
sinensis, the Coptis teeta, Wall , and Piekorhxza kuwoa^ Roylc, Ac 
iUiubarb is also found m gie^t quantities in eastern Tibet and Amdo, 


it IS largely egmprted for European use,, but <?oes not appear to bq 
used medicmatly in the country The trees most commonly found 
are the plane, poplar, maple, walnut, Oak, the Cupressus fuftebris, 
and various varieties of the genera Ptnus, Abies and Lanx Some 
valuable plants are obtained in the mountams of south and south- 
westearn Tibet, yielding the excellent yellow and red colours used to 
dye the native cloths Waddell gives a hst of 164 species of plants 
collected by him at Lhasa, several being new species 

Fauna — The fauna of Tibet has been by no moans exhaustively 
investigated) especially the rodents and smaller species of ammals 
Among domesticated ammals are ,to be found the hoisp, mule, 
donkey, cattle, sheep and goats, dogs, fowls and pigs, ducks and 
geese Probably no country in the world, excepting perhaps inner 
Africa, so abounds in wild ammals as the cold sohtudes of the nor 
them plateau Here are to be found yak, wild asses {kyang), several 
vanttics of deer, musk deer and Tibetan antelope {Pantholops) 
also wild sheep (the hharal of the Himalaya), Ovis hodgsom and 
possibly Ovts poll, together wi^ wild goats, hears (in large numbers 
m the north-eastorn districts), leopards, otter, wolves, wild cats, 
foxes, marmots, squirrels, monkeys and wild dogs To this list 
must be added the cunous sloth bear Aeluropus melanoleucus , a 
rare eastern speeies, and the so called “ unicorn '* antelopes, the 
‘ t^lkym * {Budorcas taxicolor), also an eastern Indo Malayan species 
Birds are fairly numerous, and include many varieties of water-fowl, 
several of which (Anser tndteus, the bar-headed goose, fur instance) 
breed in Tibet, while others are only found as birds of passage In 
eastern Tibet, on the Chinese border, varieties of the pheasant tribe 
abound, some of which are rare Among them are the “ white ” 
pheasant, the Certornts temminchii, two kinds of eared pheasant and 
Anderson's pheasant The Tibetan sand grouse is ptcuhar to the 
country, and the snow-partridge [Lerva nivicola) and the snow cock 
{Tetraogallus Hbetanus) are occasionally met with 111 the uplands, 
while die ordinary partridge {Perdix hodgsoni) is common m the 
ravines on the plateau 

People — The Tibetan race, which probably belongs to the 
Turko-Mongol stock, is divided between the nomadic tent- 
dwelling Tibetans of the lake region and transition zone between 
It and the river region, and the settled sedentary population of 
the valleys The tent-d welling Tibetans, called Dokpa or 
Drupa (spelt hbrog-pa), or “ Steppe-dwellers,^’ are generally of 
a more mongolized type than the people of the lowlands The 
males measure about 5 ft, 5 in , except in eastern Tibet, where 
5 ft 9 in IS a common stature, the females are appreciably less 
The head is mesati-cephalic, verging on hrachycephalie in the 
case of many of the Dokpa, the hair is black and somewhat 
wavy, the eyes are usually of a clear brown, in some cases even 
hazel, the cheek-bones are high, but not so high as with the 
Mongols ,'^hc nose is thick, sometimes depressed at the root, in 
other cases prominent, even aquiline, though the nostrils are 
broad The teeth are strong but irregular, the ears, with toler- 
ably large lobes, stand out from the head, but to a less degree 
than with the Mongols The mouth is broad, the lips not full, 
and, among the people of the lower altitudes, decidedly thin 
The beard is sparse, and, with the exception of the moustache, 
which IS sometimes worn, especially in central Tibet, it is plucked 
out with tweezers The shoulders are broad, the arms round , 
the legs are not well developed, the calf is especially small The 
foot IS somewhat small but broad, the hand coarse The womc ii 
are usually stouter than the men The colour of the skin of the 
Tibetans is a light brown, sometimes so light as to show ruddy 
cheeks m children , where exposed to the weather it becomes a 
dark brown Their voices are full, deep and powerful They 
can endure exposure without much apparent inconvenience , and 
though the nature of the food they use is such that they cannot 
stand absolute privation for any considerable length of time, they 
can exist for long periods on starvation rations, if eked out with 
weak soup or buttered tea, which is drunk at frequent intervals 

The sedentary population of Tibet has to a greater or less 
degree the same physical traits as the Dokpa, but as one 
approaches China, India or the border lands generally, one 
observes that the admixture of foreign blood has considerably 
modified the primitive type Among the customs of the 
Tibetans, perhaps the most peculiar is polyandry, the brothers in 
a family having one wife incommon Monogamy, however, seems 
to be the rule among the pastoral tribes, and polygamy is not 
unknown m Tibet, especially in the eastern parts of the country 

Their religion is described under Lamaism 

(L A W , T H H *) 
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Language — Tlie languaife of Tibet bears tib special name, it is 
merely known as ihe Speech of Bod or Tibet," namely, Bod-^skad 
(jpronounoed Bhd-hA), while the verhaeular is called P’al-shad or 
‘^vulgar speech," m contradistinction to the rJe^sa or " pohte 
respectful speech " of the educated classes, and the ck'os-skad or 
** book language," the hterary style m which the scnptures and 
other classical works are written 

It 18 not a uniform speech, but comprises several dialects which 
have been classed by Jaeschke into three groups, namely (i) the 
central or the dialects of Lhasa and the central provinces of 11 and 
Tsang (including Spiti) which is the hngua franca of the whole 
country, (2) tlio western dialects of Ladak, Lahul, Baltistan and 
Pung, and {^) the eastern dialects of the province of Khams In 
addition to these^ however, ore many sub-clialects of Tibetan spoken 
in the frontier HmidLUyan districts and states outside fibety namely, 
m Kunawar and Bashahr, Garhwal, Kumaon, N^al mcluding 
especially the 3 erpa and Murmi of eastern Nepal, ^kkim (where 
the dialect is callef| Dknjong ka), Bhutan (Lho-ka or Duk-kk), all 
of which are afhhated to a central group of dialects Farther east 
the Takpa of Tawang in the eastern Assam Hunalayas appears to 
form a transition between the central and the Sifan group of dialects 
on the Chinese frontier, which includes the Minyak, Sungpan, Lifan 
and Tochu dialects On the north bordering on Turkestan the 
dialect of the nomadic Hor-pa tribes is much mixed with Turkic 
ingredients The numbt r of speakers of Tibetan dialects is probably 
not far short of eight nulhons 

LinguistKally Tibetan !■» allied to the Burmese languages, and 
forms with the latter a family of the so-callcd Turano-Scythian 
stock called “ Tibeto Burman" [q v ) the unity of which family 
was first recognized by Brian Hodgson m 1828, and indeed 
several of the dialects of Tibetan are still only known through 
the copious voc<i.bulanes collected by him The httle that 
was known of the Tibet m language before Hodgson's time 
was mainly derived from the writings of the Romish friars who 
resided for several years in Lhasa m the hrst half of the 
1 8th century^ The hrst serious European student of Tibetan 
was Csoma de Koros (1784-'! 842) an indefatigable Hunganan 
who devoted his life to the study of this Language and the ancient 
Buddhist records enshrined in its unknown hteratiiro For this 
purpose he resided like a monk for several years among the ISmas 
at the monasteiics of Zangla and Fukdal m Zanskar and latterly 
at Kanum in upper Bashahr, enjoying the assistance of learned 
lamas His Tibetan- English Dictionary, and pioneer Tibetan Gram- 
mar, both published in 18 opened to Europeans the way to 
acquire a knowledge of the Tibetan language as found in the ancient 
classics’* The next great advance m the study of the libetan 
language we owe to the labours of H A Jeaschke of the Moravian 
mission which was estabhsbed in Ladak m 1857 This scholarly 
linguist, equipped with modern methods of scicntihc research, did not 
confine himself to the classical period like Csoma, but extended his 

* The Capuchin friars who wore settled in Lhasa for a quarter of a 
century from 1719 studied the language, two of them Francisco 
Orazio della Penna well known from hrs accurate description of 
Tibet and Cassian di Macerata sent home matenals which were 
utilized by the Augustine Irnr Aug Ant Ceorgi of Rimini (1711- 
1797) in his Alphabetum Ubetanum (Rome 1762 4to) a ponderous 
and confused compilation, wlwch may l>e still referr^ to but with 
great caution The Tibetan characters were drawn by Della Penna 
and engraved by Ant Fontanta in 1738 In 1820 Abel R6musat 
published his Uecherches sur les langues tartares, a chapter of which 
was devoted to Tibetan • 

® The fust Tibetan dictionary for Europeans was a Dictionary 
of the Bhotanta or Bhutan Language published at Serampur near 
Calcutta in 1828 Tt was however crude ind unedited and con- 
tained many serious mistakes, having been taken from the MS 
notes of an unknown Italian priest (now believed to be Father 
Juvenal of Agra, who had been stationed near the frontier of Bhutan) , 
whose MS was translated into Enghsh by I r Chr G bchroeter 
and pubhshed without supci vision by any Tibetan scholar, and 
Csoma was unaware of its existence whtn compiling his dictionary 
At St Petersburg J J Schmidt published his Grammatik der 
itbeitschen Sprache in 1839 and his Tibctisch-deutsches Worterbuch 
in 1841 but neither of these works justified the great pretensions of 
the author whose access to Mongolian sources had enabled Inm to 
enrich the results of his labours with a certain amount of information 
unknown to his predecessors In France, P E Foiicaux published 
in 1847 a translation from the Rgya tcher rot-pa the Tibetan version 
of the Lalita Vistara and in 1858 a Grammaire thibitaine, while 
Ant Schlofner had begun at St Petersburg m 1849 his senes of 
translations and researches- His Tibetische Studien (1851-1868) ts 
a valuable collection of documents and observations In 1861 
Lepsius published his paper Ueber chtnssische und tibetische Lautver- 
h^HmssCj and after 1864 Lton Feer brought out in Pans many 
translations ot texts from Tibetan Buddhist literature In 1828- 
1840 the fournal of ihe Astatic 'society of Bengal pubhshed com- 
parative vocabularies of spoken and wntten Tibetan by Brian H 
Hodgson and grammatical notices of Tibetan (according to Csoma's 
grammar) 


investigations to the language as a whole and provided Europeans 
for the first time with the means of making a practical study Of 
modern Tibetan and the speech of the people His Tibetan- English 
Dictionary and Tibetan Grammar are models of scientific precision 
and important sources of our knowledge of the structure and develop- 
ment of the language, and the former is not superseded by Chandra 
r s's Dictionary » 

Ihe language was first reduced to writing with the assistance 
of lOv n Buddhist monks m the middle of the 7th cetatury a d by 
Thonn ' a Tibetan layman The letters which are a - 
form Of the Indian Sansknt characters of that period 
follow the same arrangement as their banskritic prototype The 
consomints, 30 m number, which are deemed to possess an mherent 
sound a are the following ha, k'a, ga nga da Ha 7a nva ta t'a, da, 
na, pa, p a, ba, ma, tsa ts^a, dza, wa, z*a, za ‘ha ya ta la s a sa ha, a 
the so called Sansknt cerebrals are represented by the letters ta 
t‘a, da, na s‘a, turned the other way. Ya, when combined as second 
consonant with A-, p-, m- is written under the first letter Ra when 
combined as second letter with h- t p- is wntten under the first, 
and when combined with another consonant as first letter over the 
second The vowels are a t, u, e, o, which are not distinguished 
as long or short m wnting, except m loan v.ords transcribed from the 
Sansknt, &c tliough they are so in the vernaculars in the case of 
words altered by phonetic detrition By means ot agglutmation that 
IS by addmg to the bases form-words as prefixes suffixes or mfixes, 
the Tibetan language has developed a considerable grammatical 
system and is now agglutinating rather than isolatmg Agglomera- 
tions of consonants are often met with as initials giving the appear- 
ance of telescoped words — an appearance which historical etvraologv 
often confirms Many of these initial consonants are silent in the 
dialects of the central provinces, or have been resolved into a simpler 
one of another character The language is much ruled by laws of 
euphony which have been strictly formulated by native gram- 
marians Among the initials five viz g d b m 'h are regarded as 
prefixes and are called so for all purposes, though they belong 
sometimes to the stem As a rule none of these letters can be plac^ 
before any of the same organic class Postpositions, pa or ba and 
ma, are required by the noun (substantive or adjective) t^t is to 
be singled out, po or bo (masc ) and mo (fen ) are used for dis- 
tinction of gender or for emphasis The cases ot nouns are indicated 
by suffixes which vary thtir initials according to the final of the 
nouns Tht plural is denoted when required by adding one of 
several words of plurality When several words are connected m 
a sentence thev seldom require more than one case element, and that 
comes last There are personal demonstratn e interrogative and 
reflexive pronouns, as well as an mdefinite article which is also the 
numeral for one " The personal pronouns are replaced by various 
terms of respect when speaking to or before superiors and there are 
many words besides which are only employed m ceremonial language 

* Jaeschke from i860 to 1867 made several important communica- 
tions chiefly with reference to the phonetics and the dialectical 
pronunciation, to the academies ot Berhn and St Petersburg and in 
the Journal of the Asiatic Society of Bengal In 1868 at KycLoig 
he pubhshed by hthography A Short Practical Grammar of the 
Tibetan Language, with Special Reference to the Spoken Dialects, and 
the following year a Romanized Tibetan and English Dictionary 
He also pubhshed m 1871-1876 at Gnadau in I-Yussia by the same 
process a libetan and German dictionary Aftei wards he prepared 
for the Enghsh Government a Tibetan English Dictionary with 
Special Reference to the Prevailing Dialects, in 1881 Dr H Wenzel, 
one of hi* pupils, edited in 1883 from his MS a Stmphped Tibetan 
Grammar Major Th H Lewin with the help of a Sikkimese lama 
compiled A Manual of Tibetan or rather a senes of colloquial 
phrases in the Sikkimese duilect in 1879 In 1894 Mr Granam 
Sandberg compiled a useful Handbook of Colloquial Tibetan P^e 
Desgodins in 1899 issued from Hong Kong a large Tibeto-Latm* 
French dictionary, Dictionnaire tkibHain latin-francais In 1890 
Captain H Ramsay pubhshed at Lahore his useful Practical 
Dictionary of Western Tibet In 1902 was brought out at Calcutta 
Sarat Chandra Das’s Tibetan English Dictionary with Sanskrit syno- 
nyms a massiv'e volume compiled with the aid of Tibetan lamas 
and edited by Graham Sandberg and the Moravian missionary A W 
Heyde The Tibetan Manual by V C Henderson (1903) is a useful 
work and so is the Manual of Colloquial Tibetan by C A Bell 
(Calcutta, 1905) which has full Enghsh-Tibetan vocabulanes, 
graduated exerc ises and examples in the Lhasa dialect of to day 
An interesting and important analysis of many of the dialects and 
of the general structure of the language has been made by Dr G A 
Grierson, with the collaboration of Dr S Konow in his Linguistic 
Survey of India (1908) As regards native philology the most 
ancient work extant is a grammar of the Tibetan tongue preserved 
in the Bstan-hgyur (mdo cxxiv ) This collection also contains 
other works of the same kind, dictionaries by later writers transla 
tions of many Sansknt works on grammar, vocabulary &c and 
bilingual dictionaries Sansknt and Tibetan As separate publica- 
tions there are several vocabulanes of Chinese and Tibetan, Mongol 
and Tibefan, Chmiese Manchu Montjol Ool6t Tibetan and 
Turkish, libetan, Sansknt, Manchu, Mongol andpnneae. 
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Ihe verb which is properlv a kind of noun or participlov has no 
element of person, and denotes the conditions of tense and mood by 
an external and internal inflexion, or thoiadditibn of auxiliary verbs 
and sufhxes when the stem is not susceptible of mflexion, so that 
instead of saying ‘T go " a Tibetan says ''my going ** The oonditlons 
which approximate most closely to our present, perfect, future 
and imperative are marked either by aspiration of the initial or '^y 
one of the five prefix consonants according to the rules of euphony 
and the whole looks like a former system thrown into c« usion 
and disorder by phonetic decay As to the internal vowel 
a at e in the present tends to become o in the impera tiva, the 
e changing to a m the past and future, t and u are less hable to 
change A final s is also occasionally added Only a hmitcd 
number of verbs aro capable of four changes, some cannot assume 
more than three some two and many only one This deficiency is 
made up by the addition of auxiliaries or suffixes fhenre are no 
numeral aiixihancs or segregativos used in counting as m many 
languages of eastern Asia though words expressive of a col 
lective or integral are often used after the tons, sometimes after 
a smaller numlier A goo<^l deal of new research on the grammar 
IS to be found in Grierson s Linguistic Survey of India, part III 
lOoS In scion tiUc and astrological works the luimerils as m 
Sanskrit are expressed by symbolical wordsw In the order of the 
sentence the substantive precedes the adjective and the verb stands 
last; the object and the adverb precede the verb, and the genitive 
precedes the noun on which it defends— this contrasts with the order 
in the isolatmg Chinese, where the order is subject, verb, object An 
active or causal \erb requires before it the instrumental instead 
of the nominative Ctisc which goes only before a neuter or intnnsi- 
tive verb The chief differences between the classical language of 
the Tibetan translators of the qth century and the vernacular as 
well as the language of native words existed in vocabulary phrase- 
ology and grammatical structure and arose from tho influence of 
the translated texts 

Tho Tibetan language presenting such marked differences between 
its wntten and spoken forms has a great interest for philologists 
Phfiolory account of its bearing on the history of the mono- 
syllabic languages of eastern Asia, with their so-called 

isolation "or absence of form-words and consequently of gram- 
matical forms Is tho T ibetan a monosyll ibic language passing to 
agglutination or the reverse ? The question has tum^ mainly 
upon the elucidation of the phenomenon of the silent letters gene- 
rally prefixed which differentiate the spelling of many words from 
their pronunciation in tho central dialect or current speech of 
Lhasa Rimusat rather dubiously suggested, while Schmidt and 
Schiofner maintained that the silent letters were a device of gram- 
tnanans to distinguish in wnting words which were not distinguished 
in speech But this convenient opinion was not sufficiont for a 
general explanation, being siipjxirted by only a few cases Among 
these are — {a) the addition of silent letters to foreign words in 
analogy with older terms ot the language {e g the Persian tadpk was 
transenbed staggzig or tiger-leopard, bo^uso the foreign term 
left untouched would have been meaningless for Tibetan readers), 
(b) the addition for the sake of uniformity ot prefixed letters to words 
• tvmologicallv deprived of them, (r) the probable addition of letters 
by the Buddlnst teachers from India to Tibetan words m order to 
make them more similar to Sanskrit expressions (for instance r;<j- 
lor " km; " written in imitation of raja though tho original word 
was JO or she as is shown by cognate languages) On the other hand 
wlule phonetically tlie above explanation was not inconsistent 
with such cases as rka dAah, hkah, bsAa, and nga, rnga nga% 
sngags Inga ngad and brt 5 #, brdmn dbyar, <&c whore the 
italicized letters aro pronounced m full and the others are left 
aside it failed to expliin other cases such as dgra, mgron spyod, 
spy an sbrang sbrul bkra k n krad k* tints, k'tus <fcc pronounced 
da don Sod or swod cen dang deu {a, tad or teh iim tu &c 
and many others where the spoken forms are obviously the 
alteration by wear and tear of sounds originally similar to the 
wntten torms Csoma de Koros who was acquamted with the 
somewhat archaic sounds of Ladak, was able to point to only 
a few letters as silent Foucaux, in his Grammaire (1858) 
quoted a fragment from a native work on grammar several 
centnries old in which the pronunciation of the supposed silent 
letters IS carefully desenbed Smee then the problem has 
been disentangled, and now minor points only remam to be 
cleared up jaeschke devoted special attention to the dialectical 
sounds and showed m several papers and by the comparative 
table prefixed to his dictionary that in the western and eastern 
dialects these sounds corre spond more or less closely to the written 
forms 

Jaeschke first noted the existence of tones in Tibetan, and these 
have been found by Professor Conrady to have developed on the 
same hnes as in Chinese Thus intransitive bases seem 
to have: begun only with soft consonants, and it is 
doubtful whethtf IM^arent tongue passessed hard consonants at 
all , while tranMIv were ionned by hardening of the initial 
consonants me same time pronouncing the words in a higher 

tone, and these'' two latter changes arc supposed to have been 
indicated by a prefix to the base^word. Itoy of these old soft 


initial consonants which are now hardened in the modem dialects 
are preserved m classical 1 ibetan, ism Tibetan of the 7th to the 
9th century a d The old language seems to have pronounced 

P refixes extensively which in mewera prominciation m central 
ibet are largely lost, whilst the soft initials have become aspi- 
rated or hardened and tones have developed, and m the west 
and east, where prefixes and soft initials have been preserved, there 
are no tones Tnus the valuable testimony of these dialects may bo 
added to the evidence furmshed by foreign transcriptions of Tibetah 
words, loan words in conterminous languages, and words of common 
descent in kindred tongues And the whole shows plainly tl^t the 
wntten forms of words which are not of later reraodeliing are really 
the representatives of the pronunciation of the language as it was 
spoken at tho time of the transcnptioii ^ 

The concurrence of the evidence indicated above enables us to 
form the following outline of the evolution of Tibetan In the 9th 
century, as shown by tiie bilingual Tibeto-Chinese edict at Lhasa^ 
there was relatively little difference between the spoken and the 
wntten language Soon afterwards, when the language was 
extended to the western valleys, many of tho prefixed and most of 
the important consonants vanished from the spoken words The 
ya-tag and ta-tag, or y and t subscript, and the 5 after vowels and 
consonants, were still m force The next change took place in the 
central provinces, the ra tags were altered into ceiebral dentals, 
and tho ya tags became 6 Later on the superscribed letters anct 
finals d and s disapptarcd, except in the east and west It was at 
this stage that the language spread in Laliul and Spiti, where the 
supci scribed letters were silent, the d and g finals were hardly heard, 
and aSy os, us were ai, oi, ut The words mtroduc<d from Tibet 
into the border languages at that time differ greatly from those 
introduced at an earlier pt nod The other changes are more recent 
and restricted to the provinces of t) and Tsang The vowel sounds 
aty 01 y ui have become 3 , o, u, and a. o, u before the finals d and n 
arc now a, d, ti The mediae have become aspirate tenues with a 
low intonation, winch ilso marks the words h iving a simple initial 
consonant uhile the former aspirates and the complex initials 
simplified in speech arc uttered with a high tone , or, as tho libetans 
say, ' with a woman's voice, ' shnll and rapidly An inhabitant 
of Lhasa, for example, finds the distinction between s' and or 
bttu (cn $ and z, not in the consonant but m the tone, pronouncing s' 
and s with a high note and z* and z with a low one 1 he introduction 
of the important compensation of tones to balance phonetic losses 
had begun several centuries before, as appears from a Tibetan MS 
(No 4626 St Petersburg) pirtly published by Jaeschke {Monahber 
Akad Berl , 1867) A few instances will serve to illustrate what 
has been said In the bilingual inscriptions, Tibetan and Chinese, 
set up at Lhasa m 822, and jiubhshed by Bushell in 1880, we remark 
that the silent ktt(rs wort pronounced Tib spudgysd, now pugyal, 
IS rendered suh-pot-ye m Clnnese symbols, khvi, now / 1, is kteh ft, 
hbrong is puh 4 ung, snyan is sheh-njoh and su-njoh, stong is su /mw, 
su lung and si-lung Ihese transcriptions show by their variety 
that they #erc made from the spoken and not from the written forms, 
and, considering the hmited caj7acities of Clnnese orthoepy, were 
tlic ncartst attempt at renc^enng the Tibetan sounds Spra or spreu 
(a monkey), now altered into deu it Lhasa, ttu m Lahul, Spiti and 
Isfing, is still more recognizable in the Gyarung shepn and m the 
following degenerated forms- -shreu in Ladak, streu go in Khams and 
in cognate languages, soba in Limbu, saheu in Lepcha, stmai in 
Tablung Naga, stheh in Abor Miri, shibe m Sibsagar Miri, sari ha in 
Kol, sara in Kuri, dc Grog-ma. (ant), now altered into the spoken 
foma, IS still ftvoma in Bhuhin, and, without the suffix, korok in 
Gyarung k'oro in Sokpa, k oroky h'alek in Kiranti, &c Grang po- 
(cold), spoken t ammo, is still grang-mo in lakpa, k yam m Burmese, 
&c A respectful word for " head " is u, written dbUy which finds 
Its cognates m Murmi thobo, Sibsagar Min fw6, dc Bya (bird), 
spoken chUy is still pye m Gyarung Brjod (to speak), pronounced 
jody 13 cognate to the Burmese pyauhtso, tlie Garo hrot, Sec The 
word for " cowries " is 'grow- m wntten, rum m spoken 1 ibetan, 
and grwa m wntbn Burmese, slop (to learn), spoken lopy is slop in 
Mclam ' Moon " is zlava in written and dawa in spoken language, 
in which -va is a suffix, tlie word itself is z/a-, cognate to the Mongol 
ssaray Sokpa sara, Gyarung t-sile, Vayu cholOy dc The common 
spoken word for head ' is go, wntten mgOy to which the Manipuri 
moko and the Mishmi tnkura are related Sometimes the wntten 
forms correspond to double words which have disappeared For 
mstance, gye (eight), which is written brgyad and still spoken vrgyad 
in Balti in the west and Khams m the east, is gyitd m Ladak, Lahul, 
Tsang and t) The same word docs not appear elsewhere, but we 
find its two parts separately, such as Gurung przy Murmi pre, Taksya 
phre and Takpa gyet, berpa gye, Garo chet, dc Rta (horse) is reduced 
to to m speech, but wo find n, rhyi, roh m Sokpa, Horpa, Tochu, 
Mmyak, and to, tah, teh, fay in Lhopa, Serpa, Murmi, Kami, Takpa, 
dc , both with the same meaning Such are the various pieces of 
evidenoe obtained from an endless number of instances The cases 
referred to above do not, owing to the difference of the causes, yield 
to any explanation of this kind And it must be admitted that thcTe 
are aiko many cases, some of them caused by irregiilanties of wnting, 
modification of spelling by decay> and by a probable use of pre- 
fixes Still unascertained, which also resist explanation, though the 
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account just given stands good whatever solution the question of 
prefixes may receive in future 

Literature — The religious htcr iture^ which is very considerable, 
IS referred to under Lamaism The non rehgioiis literature of Tibet 
IS not extensive, probably owing to the printing being in the hands of 
the priests One of the most popular an 1 widely circulated books is 
called The Hundred Thousand Song^ of the venerable Mtlara^pa 
Their author Milaraspa (unless the work should be attributed to 
his disciples), often called Mila, was a Buddhist ascetic of the iith 
century, who, during the intervals of meditation travelled through 
the southern part of middle Tibet as a mendicant friar, instructing 
the people by his improvisations in poetry and song, proselyti/ing, 
refuting and converting heretics, and working manifold miracles 
His legends are not without wit and poetical merit An equally 
popular book is the Love Songs of Ts angs-dbyangs rgvamts'Oy attri 
buted to the dissipated young Dalai lama who was cU posed in 1701 
(ste Lhasa) There are a numb(.r of poems written in an elevated 
style, also dramatic works chiefly of the character of mysb ry plays, 
and collections of fairy tales and fables The hesar Epic^ which 
has been translated by A H Francke in der the title of the hesar 
^aga, IS a widely known tale of a heroic warrior king of northern Asia 
named Kesar (beheved by some to be a transcription of " Crar "), 
but it is not found as a printed book Several collections of folk 
songs have also been published by A Franckc from Ladak A long 
story book, called the Dpung yt {Sgrungs gyt gsungs ^), and regarded 
as the national epic in Kham, has been partly seen by Desgodins 
and Baber It is in prose but the dialogue, int('rspersed w th songs, 
IS metiieal, and is much more extensive than the prose framework 
Religious discussions and philosophical dissertations alternate with 
comic episodes It includes three divisions — the Djtung ling, 
which describes the invasion of part of Tibet by the Djiung or 
Moso the Ilor hng, which recounts the contjuest of the Hor (Turk 
tribes) by the Tibetans, and conveys much histoncal information 
in a tale of magic and marvel, and the Dpa ling (Chinese division), 
iihieh narrates a contest of unknown date between the Tibetans 
and the Chinese Ihis work tuis appirently never been published, 
and even the manusenpts of the three divisions cannot, says Baber, 
be obtained in a complete form But every fibetan, or at least 
( very native of Kham, who possesses any educ ition is able to recite 
or to chant passages of great length Anotlicr Tibetan epic m 
Khaur, the Gyaldrung, praises Dagyolong, a famous warrior who 
subdued the savage men of Kham Dramatic works exist, as also 
a version of the liamayana in the first volume of the Bstodts'ogs of 
the Bstan-hgyur 

Writing — Writing was not mtiocluced until the 7th century 
iSotched stu ks {shtng-chram) and knotted cords wtn in < urnnt use, 
but the latter contrivance is only faintly alluded to in the libetan 
records, whih of the other there ire numerous examples No 
mention is anywhere made of a hieroglyphical writing but on the 
eastern frontur the medieini -men or tomha of the Moso have a 
peculiar pictorial writing, which is known in 1 urope from two 
published MSS (in Journ Roy Asiatic Sof,i885,vol xvii), though 
apparently now confined solely to purposes of witchcraft, it perhaps 
contains siiivivals of a former extensive system superseded by the 
alphabetic writing introduced from Iiuli i According to tiadition 
— a tradition of which the details arc still ojien to ( ntieism —the 
alphabet was introduced from India bv lonnii, a 1 ly Tibetan minister 
who was sent to Indi i in O32 by King Srong-btsan to study the 
Sanskrit language and Buddhi^ literature Tonini introduced the 
modified Sanskritio " writing in thirty characteis (already detailed 
under Language and six of which do not exist in Sanskrit) in two 
styles — the ‘ thick letters" or letters with heads" (uchen), 
now commonly used in printed books and the half cursive cornel ed 
letters,' so called from their less regular heads I he former 
are traditionally said to have been derived from the Landza 
character The Landza of Nepal, however, is certainly not the origin 
of the Tibetan letter, but rather an ornamental development of the' 
parent letter The close resemblance of the Tibttan characteis 
‘ with heads " to the Gupta inscriptions of Allah ibad shows them 
to have been derived from the monumental wntmg of the period 
and various arguments appear to show that the other libetan 
letters came from the same Indian character m the style in which 
it was used in common life The Tibetan half-cursive was further 
developed into the more current headless {u-med) characters, of 
which there are several styks The ancient manuscripts discovered 
by Dr M Aiirel Stem in Khotan seem to include very early, if not 
the earliest known, Tibetan documents (L A W , T de L ) 

Polthcal Divisions — Tibetans divide their country into five 
provinces (1) Amdo comprises that part of the Chinese 
province of Kansuh which is inhabited by Tibetans, and Koko 
Nor region, extending southwards to the Yellow River and west- 
wards as far as the Tsaidam Amdo is inhabited in its eastern 
part by Tibetans, called Rongwa or “ ravine-folk/’ who are 
agriculturists, and in the western by pastoral tribes, collec- 
tively called Panaka or the Three Panakas (2) Khams or 
Khamdo, which includes all eastern Tibet between the Chinese 
provinces of Szechuen and Yunnan, and the district of Lhorong 


long, which forms the eastern border of the Lhasa-governed 
territory This province is di\ ided into the five Horba tribes, the 
eighteen Nyarong states in the vallev of the upper Yalung, and 
the distriits of Litang, Batang, Derge, Gartok, Chiamdo and 
Draya In Khamdo, but subject to the direct rule of 1 hasa, 
are several small districts, the principal are Nyarong, Tsarong, 
and Mar Khams or “ Lower Khamdo ” Most of these districts 
are governed by d 9 ba or chiefs, while a few have kings or gyalpo, 
the most powerful of the latter being the king of Derge, famous 
for Its inlaid metal and leather work, and of Chagla, or, as it is 
better known, Tachienlu, as it is called by the Chinese or the 
Dartsemdo of the libetans, the headquarters of tht tea trade 
with China Khamdo is under the direct rule of the f hinese 
provincial authorities of Szethuen Some of its rulers send also 
tribute missions to Peking Tor convenience of classification 
we may include m Khamdo a long strip of countrv extending 
along the northern border of the Lhasa territory of Lhorong 
jong and Larego as far as Tengri Nor, and hounded to the north 
by the Dang-la mountains, whuh is designated b^ Tibetans as 
Gyade or “ the Chinese province Ihis stnp of country has its 
own native chiefs, but is under the control of a high Manehu 
offiKer stationed at Lhasa, known colloquially as the “ super- 
intendent of savage tribes ” (3) The third political division of 
libet is U (written Dbus), meaning ^‘Central ’ It includes 
Lhasa and a large number of outlving districts in south-eastern 
Tibet, such as Po, Pemakoithen, Zayul The pastoral or Dokpa 
tribes, north and north-tast of Tengri Nor, are also under its 
rule (4) The fourth division of Tibet, called includes 

all south-west Tibet from the Lhasa or Central province to the 
Indian frontier as far as I^ke Manasarowar (5) Ihe fifth divi- 
sion, called J^dri (Mngah-ris) by the Tibetans or Huvdesh bv the 
Indians, who tall the inhabitants Huniyas, comprises the whole 
country around the sources and along the upper course of the 
Indus and the Sutlej, and also all north-western Tibet generallv, 
as far as Ladak and the border of Kashmir Tsang and Nan are 
under the rule of Lhasa, all the high civil and militarv authorities 
m these provinces holding their offices from it These five 
provinces, however, do not include the elevated steppes of 
Tsaidam (extending between the Kuenlun and the Altyn Tagh 
or Nan Shan ranges), inhabited by a mixed race of marauding 
people, Tunguts and Mongols Yet Tsaidam is geographically 
but a northern extension of the great Tibetan plateau, and in 
most of its essential physical features it is more closely allied 
to the ( hang-t’ang of the south than to the great sandy 
depressions of Chinese Turkestan or Mongolia on the north 
Government — Though the whole of Tibet is under the suzerainty 
of China, the government of the country is d vided into two 
distinct administrations, the one under the rule of the Dalai 
lama of Lhasa, the other under local kings or chiefs, and com- 
prising a number of ecclesiastical fiefs Both are directed and 
controlled bv the high Chinese officials residing at I hasa, Sining 
f u, and the capital of the Chinese province of bzcchuen North- 
eastern Tibet or Amdo, and also a portion of Khamdo, are under 
tlie supervision of a high official (Manehu) residing at Sining Fu 
in Kansu, whose title is Imperial Controller-General of Koko Nor 
The native chiefs of the Panaka and other Tibetan tribts of this 
region are styled pombo (^^ official ” or headman ”) by both the 
natives and the Chinese The region under the supervision of 
the imperial controller includes all the countries north of the 
upper course of the Dre chu (Yangtsze-kiang) The people pa\ 
a small poll-tax to China, and are exempted from anv other 
impost, they also pay a small tax in kind, sheep, butter, Ac , to 
their chiefs The province of Khamdo, including all eastern 
Tibet, IS governed by local chiefs, styled gyalpo, “ king,'’ and 
deba, “ chief,” succession to the chieftainship being usually 
assured to the eldest son not a lama Each chief appoints a 
certain number of civil and military officers to assist in the govern- 
ment of the country, and each village has its headman or bese^ 
also an hereditary office None of these officials recen c salaries , 
they are only exempt from taxation, and some have grants of 
land made to them The only tax paid to China is a so-called 
horse tax ” of about 5d for each family Once in e^N'ery five 
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years the chiefs send a tnbute mission to the capital of Szechuen, 
and once every ten years to Peking, but the tribute sent is purely 
nominaL The Chinese mamtam a few small military posts with 
from SIX or eight to twenty men stationed in them , they are under 
the orders of a colonel residing at Tachienlu There are also a 
few lama chiefs 

The part of Tibet under the rule of Lhasa, by far the largest 
and wealthiest, includes the central province of U, Tsang, Nan 
and a number of large outlying districts in southern and even in 
eastern Tibet The central government of this part of the country 
is at Lhasa, the nominal head is the Dalai lama or grand lama 
The Tashi kma or head of the monastery of Tashilhunpo near 
Shigatse is inferior to the Dalai lama m secular authority, of 
which, indeed, he has little— much less than formerly — but he is 
considered b> some of his worshippers actually superior to him 
in religious rank. The person next in consideration to the two 
great lamas is the regent, who is an ecclesiastic appointed durmg 
the minority of each Dalai lama Lnder him are four ministers 
of state {sha-pe or kalon), who divide among themselves, under 
the immediate supervision of the two imperial Chinese residents 
(or amban), the management of all secular affairs of the country 
There is also a Tsong-du or National Assembly, divided into a 
greater assembly, including all government officials, and called 
together onl> to decide on matters of supreme importance, and a 
lesser assembly, consisting of certain high officials of Lhasa, 
noblemen, and delegates from the monasteries of Debung, Sera 
and Galdan, and fairly constantly m session The Tsong-du 
discusses all matters of importance, especially relating to foreign 
policy,andits decisions are final The army is under the c ommand 
of the senior Chinese amban, a Tibetan generalissimo or tnag’-pon^ 
and SIX Tibetan generals (dah-pon or de-pon) The military duties 
of the generals are slight, but their political status is high 
Under the dah-pon are six rupon or colonels, and a number of 
subordinate officers The regular army consists (m theory) of 
6000 men, on active service for three >ears, and at home on half- 
pay for three >ears After the six years they pass into the 
reserve or mditia (yulmag) The taxes paid to the Lhasa govern- 
ment are mostly in kind, sheep, ponies, meal, butter, wool, 
native doth, &c , and the com paid is said to be about 130,000 
ounces of silver a year Chandra Das states that the crown 
revenues of Lhasa amount to about 2,000,000 rupees annuall} 
All high Tilxjtan officials, whether ecclesiastics or lawmen, are 
appointed subject to confirmation by the Chinese government 
The administrative subdivisions of the Lhasa country, of which 
there are fifty -four, are emailed jong, or “prefecture,” each of which 
IS under the rule of two jong-pon, the one a lama, the other a 
layman They collect all taxes, are responsible for the levy of 
troops, the courier service, corv^es, &c , and exercise judicial 
functions, corresponding directly with Lhasa There are 123 
sub-prefectures under ^ong-nyer Under them are village head- 
men or iso-pon, headmen or mi-pdn, and elders or gyan~po. All 
are appointed for indefinite periods by the prefects 

lndu*itnes and Trade — The industries are confined to the manu- 
facture of w'oollen cloth of various degrees of fineness and colour, 
and called truk, itrma and lawa, to that of small rugs, pottery of an 
mfenor quality, utensils of copper and iron, some of which show 
considerable artistic skill in design, and to such other small tradts 
as are ncc( ssary to supply the limited wants of the people The 
best artisans are Nepalese and Chinese, the former bemg the best 
workers in mttal and dyers 

The great trade routes are, first, that which, starting from Cheng-tu, 
the capital of the Chinese province of bzechuen, passes by way 
of Tachienlu or Dartsedo, Litang, Batang, Chiamdo, 

- Larego, Lhasa, Gyantse, Shigatse, reaches the Nepalese 
' firontier at Nielam and goes thence to Katmandu 
This route is called Gya lam, “ the China road " (or “ high road "), 
the great bulk of Tibetan travel goes over it Minor roads go from 
Sming Pu m the Chinese province of Kansuh via Tsaidam and the 
Tang la pass to Nagehuka and Lhasa This road, called the Chang 
law or “ northern road,” was much used by traders till the middle 
of the 19th century, when the Mahommedan rebellions in north- 
western China practically closed it Another road starts from 
Sung-pan in north-western Szechuen, antL by way of the sources 
of the Yelkiw River, joins theUya-lam at Chiamdo, it is httle used, 
a« it passes through the country of the wild marauding Golok 
Still another route starts from Tachienlu, and by the valley of 


the Yalung and the Dze chu runs to Yekundo, and thence to Chiamdo 
From this point it leads to Riwoche, and then through Gyade or 
Chinese province to Nagehuka and Lhasa An important trade 
road starts from Likiang Fu m Yunnan, and by way of Chung-ticn 
(Guiedam of the French missionanes) joins the Gyalam at Batang 
The most direct route from India to Lhasa, and that most fre- 
quented by the traders of Lhasa, is by the Chumbi Valley, and was 
followed by the Bntish Mission It crosses the Himalayas by the 
Tang Pass (15,200 ft ), and thence proceeds via Gyantse (13,200ft )and 
the Kharo Pass (16,500 ft ), Yamdok Lake (15,000) to the Tsang-po 
(12,100 ft ), and crossing the nver winds up along the Kyi Chu, on 
which Lha^ stands, 33 m from the Tsang po The total distance 
from Sihgun railway station is 357 ra From Katmandu, the capital 
of Nepal, a difficult mountain route runs by Kirong to the No la 
(16,600 ft), descending from which pass it strikes the Tsanroo 
about midway between Lhasa and Lake Manasarowar Farther 
west Tibet may be reached from Kumaon by one of a group of passes 
(of which the best known is the Milam) leading to Lake Manasarowar 
The lake becomes a sort of obligatory point on all routes to Tibet 
which lie between Ladak and Nepal The Shipki road from Simla, 
which stnkes the Sutloj at Tothng (where there is a bridge), leads up 
to Manasarowar, coinciding with the great high-road (Changlam) 
after passing Totlmg The remarkable area of gold-mming industry 
which lies to the north-east of Gartok is reached by another route 
from Leh, which, crossing the Chang U close to Leh, passes by Rudok 
at the eastern extremity of L^ke Pangong in a south-easterly 
direction, running north of the great mountain masses which crowd 
round the Indus sources It continues through the central lake 
district to Tengri Nor and Lhasa The principal trade with China 
is carried on over the Lhasa-Tachicnlu road 

According to a summary furnished by Lieut -Colonel Waddell 
{Lhasa and its Mysteries), the chief imports from China are silk, 
carpets, porcelain and tea bricks From Mongoba come leather, 
saddlery, sheep and horses, with coral, amber and small diamonds 
from European sources from Kham perfumes, fruits, furs and inltud 
metal saddlery, from Sikkim and Bhutan ncc, nusk, sugar-balls 
and tobacco, from Nepal broadcloth, mdigo, brasswork, coral, 
pearls, sugar, spices, drugs and Indian manufactures, from Ladak 
saffron, dried fruits and articles from India In the market at 
Lhasa opium sells for its i weight m silver The exports from Tibet 
are silver, gold, salt, wool, woollen cloth, rugs, furs, drugs, musk 
By the Nepal, Kumaon and Ladak routes go boiax, gold and pomes 
Patna in Bengal is the chief market for the Nepal trade, Diwangiri 
and Udalgun for Assam, and Darjeel ng and Kahmpong for Sikkim 
and Chumbi One of the most universal articles of consumption 
in Tibet is the Chinese bnek-tea, which even passes as currency 
The tea imported from Szechuen is for the most part of very inferior 
quahty, estimated at 35 % tea leaves and 65 % twigs and other 
matenaL It is compressed into large bnekw^, and costs two-thirds of 
a penny per pound Efforts have been made by the planters of the 
Duars to prepare Indian brick-tca for the Tibetan market, which 
IS calcul^ed to consume some 11,000,000 lb yearly 

Money — It is cunous that Tibet, though using corned money, 
seems never, strictly speaking, to have had a coinage of its own 
Till nearly the end of the iStn century the coinage had for a long 
time been derived from Nepal That valley prior to the Gurkha 
domination (1768) was under three native dynasties (at Bhatgaon, 
Patan and Katmandu), and these struck silver mohurs, as they 
were called, of the nominal value of half a rupee The coins were 
at first not struck specially for Tibetan use, but were so afterwards 
These latter bore (obverse) a Nepalese emblem surrounded by eight 
flcurons contaimng the eight sacred Puddhist jewels, and (reverse) 
an eight petalled flower surrounded by eight fleurons con- 
taimng the names of the eight jewels in Tibetan characters Ingots 
of Chinese silver were cent from Lhasa with a small proportion of 
gold dust, and an equal weight m mohurs was returned, leaving to 
the Nepal rajahs, between gold dust and alloy, a good profit Ihe 
quahty of these coins (weighing about 81 grains troy) was low, and 
at last deteriorated so much l£at the Tibetans deserted the Nepal 
mints The Gurkhas, after becoming masters of Nepal, were 
anxious to renew the ]^ofitable traffic in coin, and in this view sent 
a deputation to Lhasa with a quantity of coin to be put in circulation 
But the Gurkhas were mistrusted and their coin refused A coinage 
was then issued (it would appear once only) m Tibet for domestic 
use, modelled on an old Kathmandu pattern and struck by Nepalese 
artists The Gurkhaa^ however, in 1788 and following years con- 
tinued to stnke coins of proCTessively debased quahty, which were 
rude imitations of the old Nepalese mintage, and to endeavour 
to force this currency on the Tibetans, eventually making the 
departure of the latter from old usage a pretext for war and invasion 
Tms brought the intervention of the Chinese, who drove the Gurkhas 
out of Tibet (1792), and then began to stnke silver corns for Lhasa 
use, bearing Chinese and Tibetan characters For practical use 
these Tibeto-Chinese coins (of which 2i = i rupee, and which 
are known as naktang t e nagskyang ” cash ”) are cut into ahquot 
parts by the guidance of the figures on them Large lumps of 
Chinese silver, stamped with the impenal seal, are also used But 
of late years there has been an enormous influx of Anglo-Indian 
rupees, so that these have become practically the currency of the 
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country, even to the frontier of China and are now counted, instead 
of being valued as bullion They are called Ptltng tranka, 
(foreign coins) from the Hindi tankd, a rupee 

Weights and Measures — ^The weights and measures in use are 
practically those of China , the dry measures, the most commonly 
employed, are the bre or bo of about four pmts and the bchal of 
twenty the capacity of the ho vanes according to locahties 
The most commonly used measures of length are the span {tnto), 
the cubit {kru), and the arm's-length or fathom {domp^ 

Exploration — Tibet was long a terra incognita to Europeans 
It IS difficult of access on all sides, and everywhere difficult to 
traverse Its great elevation causes the climate to be rather 
arctic than tropjcal, so that there is no gradual blending of the 
climates and physical conditions of India and Tibet, such as 
would tend to promote intercourse between the inhabitants of 
these neighbouring regions , on the contrary, there are sharp 
lines of demarcation, m a mountain barrier which is scalable 
at only a few points, and in the social aspects and conditions of 
life on either side No great armies have ever crossed Tibet to in- 
vade India , even those of Jenghiz Khan took the circuitous route 
\na Bokhara and Afghanistan, not the direct route from Mon- 
golia across Tibet Added to this was the religious exclusive- 
ness of the Tibetans themselves. Thus it was no easy matter for 
the early European travellers to find their way into and explore 
Tibet Friar Odoric of Pordenone is supposed to have reached 
Lhasa c 1328, travelling from Cathay, but this visit is doubtful 
On the strength of certain statements in the narrative of Fernao 
Mendes Pinto, some authorities hold that he may have visited 
Lhasa in the course of his journeys in the middle of the i6th 
century The Jesuit Antonio Andrada, a native of Portugal 
(1580-1634), travelling from India, appears to have entered 
Tibet on the west, in the Manasarowar I ake region, and made his 
way across to Tangut and north-western China, in 1661 the 
Jesuit fathers Johann Grueber(an Austrian)and Albert D’Orville 
(a Belgian) travelled from Peking via Tangut to Lhasa, and thence 
through Nepal to India The extracts from Grueber’s narrative, 
given by Athanasius Kircher in his China illustrata (Amsterdam, 
1667), are accompanied by a good drawing of Potala During 
the first half of the 18th century various Capuchin friars appear 
to have passed freely between Calcutta and Lhasa (1708) by 
way of Nepal They even founded a mission m Lhasa, which, 
after failing at first, was more firmly established in 1715 and 
lasted till 1733 

In 1716 two Jesuits, P Ipolito Desideri, of Pistoia, and P 
Frey re, a Portuguese, reached Lhasa by way of Kashmir, Ladak, 
and the enormous journey from Ladak by the holy lakes and 
the valley of the Tsangpo Desiden remained at Lhasa till 
April 17^1, witnessing the capture of Lhasa successively by 
Dzungar and Chinese Of the moderation of the latter, and their 
abstinence from all outrage or plunder, he speaks highly His 
departure was due to controversies between the Jesuits and 
Capuchms at Rome, which caused an order to be issued for his 
retirement from Tibet An interesting letter from him, dated the 
loth of April 1716, IS printed in the Lettres idifiantes, rec xv , 
and he left a large MS volume of his observations The next 
European visitor was Samuel Van de Putte,of Flushing, an LL D 
of Leiden, whose thirst for travel carried him through India to 
Lhasa (1730), where he is said to have resided a long time, to 
have acquired the language, and to have become intimate with 
some of the lamas After travelling from Lhasa to Peking with a 
lama mission he returned, again by Lhasa, to India, and was an 
eyewitness of the sack of Delhi by Nadir Shah in 1737 Un- 
happily he ordered his papers to be burnt after his death, and the 
knowl^ge that such a traveller must have accumulated died with 
him In 1745 the Capuchin mission finally collapsed after a 
revival had been attempted in 1741 by a party under Orazio della 
Penna, of which Cassiano peligatti was chronicler We possess 
some of the results collected by this mission in an excellent short 
treatise on Tibet by P Orazio himself, as well as in the Alpha- 
betum Tibetanumoi the Augustine monk A Georgi (Rome, 1762) 
Some fifty volumes, the relics of the mission library, were in 1847 
recovered from Lhasa by Brian Hodgson, through the courtesy 
of the Dalai lama himself, and were transmitted as an offering 
to Pope Pius IX The first Englishman to enter Tibet was 
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George Bogle, a writer of the East India Company, m 1774, on an 
embassy from Warren Hastings to the Tashi lama of Shigatse 
In 1783 Lieut Samuel Turner was despatched on a mission 
similar to that of Bogle, and reached Shigatse In 181 1-1812 
the first English visit to Lhasa occurred The traveller was 
Thomas Mannmg, a Cambndge man of Cams College, who had 
been long devoted to Chinese studies, the “ friend M of Charles 
Lamb, from whom “ Elia ” professes to have got that translation 
of a Chinese MS which furnished the dissertation on roast pig 
After residing some years at Canton, Manning went to Calcutta, 
bent on reaching the interior of China through Tibet, since from 
the seaboard it was sealed He actually did reach Lhasa, stayed 
there about five months, and had several interviews with the 
Dalai lama, but was compelled to return to India He never 
published anything regarding his journey, and its occurrence was 
known to few, when his narrative was printed, through the zeal 
of Mr (afterwards Sir) C Markham, in 1876 The account, though 
containing some passages of great interest, is disappointing. 
Manning was the only Englishman known to have reached the 
sacred city without the aid of an army But the Abb 4 Hue states 
that William Moorcroft, an Englishman who made a journey into 
Tibet in the neighbourhood of Lake Manasarowar in 1812, and 
another into Kashgar in 1824, lived in Lhasa for twelve years 
disguised as a Mussulman He was supposed to have died on the 
Afghan frontier in 1825 on his second journey , but if Hue’s story 
is true he reached Lhasa in 1826, and did not leave it till 1838, 
liemg assassinated on his homeward journey, when maps and 
drawings were found on him, and his identity was for the first 
time suspected by the Tibetans During the 19th century 
Europeans were systematically prevented from entering the 
country or speedily expelled if found in it In 1844-1846 the 
French missionaries, Evariste Regis Hue and Joseph Gabet, made 
their way to Lhasa from China They travelled from China the 
route followed by Grueber and by Van de Putte, via Sinmgfu, and 
reached Lhasa on the 29th of January 1846 On the 15th of 
March they were sent off under escort by the rugged road to 
bzechuen Hue’s book. Souvenirs d*un voyage^ &c , is one of the 
most delightful books of travel Hue was, indeed, not only with- 
out science, perhaps without accurate knowledge of any kind, 
but also without that geographical sense which sometimes 
enables a traveller to bring back valuable contributions to 
geographical knowledge though unable to make instrumental 
observations He was, however, amazingly clever as a 
narrator and sketcher of character It was Ke-shen, a well- 
known Chinese statesman, who was disgraced for making 
peace with the English at Canton in 1841, and was then on a 
special deputation to Lhasa, who ostensibly expelled them The 
Tibetan regent, with his enlightened and kindly spirit, is pamted 
by Hue in most attractive colours, and Markham expressed the 
opinion that the native authorities were then willing to receive 
strangers, while the jealousy that excluded them was Chmese 
only The brothers Henry and Richard Strachey visited 
Manasarowar Lake m 1846 and 1848 respectively In 1866 the 
Abb6 Desgodins travelled through portions of eastern Tibet 
and reached Chiamdo (in Kham), but was prevented from 
approaching any closer to Lhasa 

Beginning m 1863 a number of native Indian explorers were 
sent by the government of India into Tibet, for the purpose of 
sur\^eying the country and collecting information The Secret- 
about Its inhabitants These men were specially Service 
trained at Dehra Dun in the work of surveying, and 
entered Tibet with a strong wooden box with a specially concealed 
secret drawer for holding observing instruments, a pra)er wheel 
with rolls of blank paper instead of prayers in the barrel on which 
observations might be noted, and lamaic rosaries by the beads 
of which each hundred paces might be counted As may be 
imagined, they carried their lives in their hands in case of dis^ 
coverv The best known of these men were Pundit Nam Singh, 
Pundit Krishna, originally known as A -K (from the first and 
last letters of his name transposed), and Ug> en Gyatso, or U -G# 
Nam Singh reached Lhasa m the course of two remarkable 
joume> s In the first, after an ineffectual attempt by Nepal, he 
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travelled by the Mwiasarowar Lake, and the road thence east- 
ward^ parallel to the courbe of the Tsangpo^ reaching Lhasa on 
the loth of January t866, and leaving it on the 21st of April 
1867 On the second journey (1874) he started from Ladak, 
crossing the vast and elevated plateau by the Tengn Nor and 
other great lakes, and again reaching Lhasa on the i8th of 
November Nam Singh giive an account of his journeys, and of 
his residence there, which, though brief, is full of intelligence and 
interest This enterprising and deserving man, on the comple- 
tion of his journey in 1875, rewarded by the Indian govern- 
ment with a pension and grant of land, and afterwards received 
the gold medal of the Royal Geographical Society and the Com- 
panionship of the Star of India He died early in 1882 
In 1878 A -K also revisited Lhasa, stayed a year, and after- 
wards continued into Tsaidam, not returning to India till 1882 
Lama Ugyen Gyatso, a semi-Tibetan, who was originally a 
teacher of Tibetan in a Darjeeling school, was trained bv the 
Indian Sutvev Department as a surveyor, and being deputed to 
take tribute from his monastery to lashilhunpo, he secured 
permission m 1879 from the Tashilhunpo authorities for Sarat 
Chandra Das, a Bengali schoolmaster at Darjeeling, to visit that 
monastery, where his name was entered as a student This 
was the opportunity for a series of valuable exploratory journeys 
through the Tibetan provinces adjoining the Indian and Nepalese 
frontiers, which added greatly to our stock of information about 
Lhasa and the districts surrounding that city In their first 
journey the travellers set out from Jongri in Sikkim, and travers- 
ing the north-east comer of Nepal, crossed into Tibet by the 
Chatang la, and travelled northwards to Shigatse and Tashil- 
hunpo They returned by much the same way to near Khamba 
jong, and re-entered Sikkim by the Donkya pass The journey 
N\as fruitful of information and valuable for mapping Ugyen 
Gvatso undertook another journey in 1883 to complete and 
extend his former surveys Travelling by way of Khamba 
jong directly to Gyantse and Shigatse, he turned eastwards at 
the latter town, finished the survey of the Yamdok t’so, and 
crossed the Himalaya into the valley of the Lobratsangpo or 
Upper Manas River At Shakhang jong he was arrested, and 
his true character discovered He managed, nevertheless, to 
extricate himself, and turning north-eastwards he passed through 
Chetang, and reached Lhasa by way of Samye monastery From 
this city he started for Darjeeling, which he reached on December 
15, 1883 Chandra Das made a second journey in 1881, with the 
intention of reaching Lhasa He travelled by way of Tashilhunpo, 
lay dangerously ill for some time at Samdmg monastery, duly 
reached Lhasa, where he visited the Dalai Lama, but owing to 
small-pox m the city could remain there only a fortnight, though 
he made full use of this time During a journey home occupying 
nearly half a year he collected much further valuable information 
Sarat Chandra Das’s reports of his two journeys were published 
by the Indian government, but for political reasons were until 
1890 kept strictly confidential In 1899 were edited by the 
Royal Geographical Society and in 1902 published They con- 
tain valuable information on the superstitions, ethnology and 
religion of Tibet Chandra Das also brought back from his 
journeys a large number of interesting books in Tibetan and 
Sanskrit, the most valuable of which have been edited and 
published by him, some with the assistance of Ugyen Gyatso and 
other lamas 

The Russian explorer Prjevalsky, although he was not, strictly 
speaking, art explorer of Tibet, did much incidentally towards 
determining the conformation of its north-eastern 
£jrp/orer« eastern mountain systems His third journey 

into Central Asian wilds, which lasted from Marcli 
1879 October 1880, included the sources of the Hwang Ho, or 
Yellow River, till then unmapped and unknown His fourth 
journey, between November 1883 and October 1885, covered 
much of northern Tibet, and established the true character of 
Tsaidam It was when setting out in 1888 to make an attempt 
to reach Lhasa that he died 

After Prjevalsky's death, V I Roborovsky, with several 
compaHSIl^l^ explored the western ranges of the Kuen-lun, and 


crossed southwards into Tibet, tracing the course of the Kini 
river to the north-western plains of the central plateau lh< 
distmguishmg feature of these explorations, led by Russiar 
officers, IS their high scientific value and the contributions the) 
have offered to the botany, natural history, geology and meteor 
ology of the regions under investigation in addition to the actuaJ 
geographical data attained The Kuen-lun is known in then 
writmgs as the Russian Range 

In 1888 Mr W W Rockhill, an American possessing the unique 
qualifications for Tibetan exploration of a profound knowledge 
of the language and history of the country, coupled ^ 
with the instmcts and training of a scientific explorer, tut, issH- * 
left the lamasery of Kumbum m north-western 1^99, hji- 
Kansuh with three Chmese servants and a small 
caravan, proceeded round the north shore of Kokc Nor, crossed 
eastern Tsaidam, and explored some of the rivers and lakes 
directly south of that region Leaving Barong Tsaidam, he 
travelled south by way of the sources of the Yellow River, till he 
reached the Dre chu (upper Yangtsze-kiang), which he crossed 
to the north of the important trading centre of Yekundo From 
this point he followed the valley of the Dre chu till about lat 
30° 30', when he passed into the basin of the Yaking Rner, 
traversed the Horba states and finally reached Tachieiilu by 
the Gi la and the v alley of the Dar chu 

In 1891 Mr Rockhill, starting again from Kumbum with three 
Chinese, passed south of Koko Nor through the country of the 
pastoral Panaka Tibetans, and by a very difficult pass (Vahon 
jamkar la) entered again the basin of the Tsaidam He then 
turned west, followed the base of the south Tsaidam range as far 
as the Naichi Gol, where he entered the southern mountainous 
region forming the northern borderland of Tibet From this 
pomt the traveller followed a general south-westerl) direction 
around the heads of all the feeders of the upper Dre chu, and 
thence mto the lake region of northern central Tibet, crossing 
Bonvalot’s route south of the Chi-chang t so and that of Bower a 
few days farther south Near the Namru t’so his farther progress 
south was arrested and he was compelled to take an easterly 
course After making a long ddtour north, often crossing the 
roads previously travelled by Bonvalot and Bower, and passing 
by Riwoche, he came to Chiamdo and lachienlu The results 
of Mr RockhilTs two journeys were important and valuable 

Messr% A D Carey and A Dalgleish in 1885-1887 mado a 
protracted journey from Ladak, m the course of which they 
crossed the Aksai Chin, reached Khotan, entered the ^ ^ cmrey 
Tarim basin, and subsequently made their way east- Dah 

ward and then southward across the Altyn Tagh and gMah,t 88 S- 
other ranges to the Tsaidam region Finally a great 
circuit was made to the north and west, acro^b the Hum- 
boldt range, and by Hami, Urumchi, and Yarkand to Lac^ ik 
again 

Bonvalot, accompanied by Father Dedeken of the Belgian 
Catholic Mission and Prince Henri d’Orl 4 ans, left Charkhlik, 
south-west of the Lob Nor, in November 1889, and aabriei 
taking a very nearly due southerly course, reached on BoavaJot, 
the 13th of February 1890 the eastern end of the 
Tengri Nor Then pushing on southwards, he crossed the Nien- 
chen-tang-la and entered the Dam district near the Lhasa-bming 
high road Here the party was stopped by Tibetan authorities 
and forced to take the tea route through C hinese Tibet (Gyade) 
by way of Batasumdo, Chebotenchin, Riwoche, Chiamdo to 
Chiangka, near the upper Yangtse-kiang, whence they proceeded 
to Tachienlu by Batang and Litang Bonvalot noted some 
extmet volcanoes in the northern Tibet desert 

Accompanied by Dr W G Thorold, of the India Medical 
Service, and a native sub-surveyor, Captam Hamilton Bower, 

I S C , set out from Leh on the ist of June 1891, and captaia 
crossed the Lanak la and the Ladak frontier on the h Bowen 
3rd of July From this pomt the party took a i^9i~t892 
general easterly direction past the Mangtza t’so, Horpa t’so, 
Charol t’so, and around the northern end of the Aru Cso, all 
important lakes, at an average altitude of about 16,500 ft 
From the Aru t’so the travellers took a south-easterly direction 
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across the great northern plateau or Changtang till they reached 
the south-east side of the Garing t'so, in about 31° 30' N and 
89° 10' E At this point Bower was stopped by some of the head- 
men of the Tibetan pastoral tribes (here under the rule of Lhasa), 
and obliged to make a long cucuit to the north well out of Lhasa 
territory, and then eastward — till he struck the road to Chiamdo 
through Gyade or Chinese Tibet Crossing the Sinmg-Lhasa road 
a little south of the Dang la range, and about two days* journey 
north of Nagehuka, Captain Bower crossed theSu chu, and follow- 
ing a course parallel to the Giama-nu chu, he made his way to 
Riwoche and thence to Chiamdo, from which town he followed 
the Lhasa-Tachienlu high road to the latter town, which he reached 
on the loth of February 1892 The results of Captain Bower*s 
journey were all of first-class importance 

Mlss Annie R Taylor, an Englishwoman of the China Inland 
Mission, started from Tao-chow (Kansuh) in September 1892, 
Miss A n accompanied only by five Asiatics Passing by the 
Tayior, famous lamasery of Labrang, south of the Yellow 

IS 92 River, she crossed that river and traversed the 

southern part of the country inhabited by the predatory Tibetan 
tribes called Golok Thence, after crossmg the upper Yalung, 
which flows by the town of Kanze, she pursued her journey to the 
upper course of the Yangtse-kiang (Dre chu), crossing that river 
somewhere near where A -K had crossed it in 1881 and Rockhill 
m 1889, and then came to the town of Gye-Yekundo From this 
point she seems to have followed the Chiamdo road to near that 
town, when she turned westwards and continued m that direction 
till she came on the high road from Lhasa to Sining Fu somewhere 
north of Nagehuka Here, like all other European travellers 
who have tried to reach Lhasa from the north, she was stopped 
by the Lhasan authorities She appears to have followed about 
the same route on her way back to China, for she again went to 
Yekundo and thence by the high road, followed previously by 
A -K and Rockhill, to Tachienlu in Sze-ch'uen, where she arrived 
on the 1 2th of April 1893 

In 1893 MM J L DutreuildeRhins and Fernand Grenard, both 
Frenchmen, left Chcrchen, with Lhasa as their objective After 
Dutreuii de Crossing the Kara muren davan m the Arka Tagh, they 
Rbins and entered the lake region of north Tibet and followed a 
p oranardf general southerly direction across low ranges of hills 
1 893 - i 894 numerous small lakes till they arrived m 

32° 30' N , where they changed direction to east-south- 
east, passing to the north of the Chargut and Zilling lakes 
The travellers were able to push on as far as the north-eastern 
bank of the great Tengri Nor, which they reached on the 30th 
of November 1893 Here they were finally stopped b> the 
1 ibetans, and after a delay'^bf six weeks passed in vain attempts 
to obtain permission to go to Lhasa, they were only allowed to 
proceed to Nagehuka on the Simng-Lhasa road, and to continue 
by the Gyade route to Yekundo, near the upper Dre chu, and 
thence to Sming m Kansuh From Nagehuka the travellers 
followed a heretofore unexplored road through the Gyade 
country, crossing Rockhill’s route m the Pere-Sangyi distncts 
near Tashiling (their Tachi gomba) The road followed by them 
to Yekundo IS called by Tibetans the upper road {gong lam), and 
had apparentl) been followed previously by Miss Taylor 
Reaching Yekundo (or Giergundo) on the 21st of May 1894, the 
travellers started for the Koko Nor and Sining on the ist of 
June, but the party was attacked near Tungbumdo (Tumbumdo 
of previous travellers), and Dutreuii de Rhins was killed on the 
5th of June M Grenard after a few days resumed his march 
passed east of the Noring t’so, the eastern extremity of Tosu Nor, 
and thence by the south-east corner of Koko Nor to the town of 
Smmg Fu in Kansuh The results of this exploration were a large 
number of maps and a report of great scientific importance 

Mr Littledale, an Englishman, accompanied by ^s wife, left 
Khotan in the early part of 1895, and travelling thence to 
stQaorgaR Chetchen, he turned southwards, and following up 
Littiadate, the course of the Cherchen darya to a pomt near its 
1^98 source, he continued in that direction between 87® ard 

89"* E across the northern plateau of Tibet till he reach^ the 
Zilling' (or Ganng) t’so Pursuing, amid great difficulties, his 
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southerly course, he finallv reached the western bank of Tengri 
Nor Pushing rapidly on m the direction of Lhasa, when not over 
50 m away from the city (camp, 30® 12' 12" N ), he was finally 
stopped by the Lhasan authorities and obliged, in great part on 
account of the severe illness of Mrs Littledale, to give up the 
attempt to reach Sikkim, and to take a direct trail to I-adak In 
the latter part of this remarkable journey Littledale^s route la\ 
parallel but to the south of the routes followed previously bv 
Nam Sing, and more recently by Bower Passing by Rudok, 
the party re-entered Ladak at the village of Shushal on the 27th of 
October 1895 ^^d Leh on the 2nd of November Mr I ittledale 
surveyed about 1700 m of country between Chirclien and 
Shushal, and brought back a valuable collection of plants, which, 
added to those collected by other travellers in this part of Tibet, 
enabled botanists considerably to extend their scanty knowledge 
of this region 

Accompanied by Lieut N Malcolm of the 93rd High- 
landers, Captain Wellby, of the British army, left Lch on the 
4th of May 1896 The travellers were compelled to captain M 
enter Tibet by way of the Lighten t’so in 35° N s WaUbyf 
hrom this pomt they turned due east and continued, 
with the usual incidents experienced by all travellers ir 
those regions — cold, storms, lack of food and of grass, loss ol 
ponies and pack animals, &c — until they reached the northern 
branch of the Dre chu, the Chumar Passing into the valley of 
the Nomoron Gol, south of the Tsaidam, they made their way by 
Barong Tsaidam to Donkyr and Sining Fu by the high road along 
the northern shore of the Koko Nor 

Captain Deasy, of the British army, left Leh on the 27th ol 
May 1896, and crossing the Lanak la, passed bv the Mangtza t^sa 
north of the Horpa t’so, to Teshil kul Thence ^'^captaiaH 
endeavoured to proceed due east, but was obliged #f P Daasy 
by the nature of the country to turn south, crossing 
Bower’s route on the west side of the Aru t’so He finallv 
completed a valuable survey of an important part of western 
Tibet 


In 1898 a Dutch missionary in China named Rijnhart started 
with his wife from the vicinity of Koko Nor, with the 
intention of reaching Lhasa, but at the upper 
Mekong, to the east-north-east of the city, he was 
murdered, and his wife reached the Chinese province of Szc 
ch*uen with great difficulty alone 

In 1896 Sven Hedin, aSwede (1865- ),left Kopa, apoint 
about 100 m south of Cherchen, and after crossing the Arka Tagh 
took an easterly course between that range and the 
western continuation of the Kokoshili range till he 
entered the valley of the most northerly feeders of the 
Dre chu, when he passed into the valley of the Naichi Gol and 
entered the Tsaidam His careful observations concerning the 
meteorology of this region are of great value, and his surveys be- 
tween Kopa and the Naichi Gol were in a country not previouslv 
explored During his second and more important journey m 
Central Asia (1899-1902), Sven Hedin left Charkhlik,on the edge 
of the Taklamakan desert, in May 1901, intending to cross Ti^t 
in a diagonal direction to the sources of the Indus He made 
crossings of the lofty Arka Tagh and other parallel ranges to the 
south (running east and west) On his final penetration south- 
ward, arriving within fourteen days of Lhasa, he left the bulk 
of his caravan and pushed rapidly on towards that city, but was 
stopped when about five davs from it (Aug 5, 1901) Rejoin- 
ing his caravan he turned westward, and passing through 
the country previously traversed by Bower and Littledale he 
reached Leh on the 20th of December 1901 His carefu’ 
and detailed maps, lake soundings, hydrographic, geological, 
meteorological and other investigations gave him the highest 
rank among modern explorers 

On a third journey (1906-1908) he travelled by way of Turkish 
Armenia, Persia, Baluchistan and India, and entered Tibet by 
way of the Aksai Chin Proceeding south-east, or diagonally 
across the country, he traversed 840 m of unknown country 


investigating the lake Ngangon t’so or Ngantse t’so, which had 
hitherto been only hypothetically mapped, and marched thence 
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over the watershed between this and the Tsangpo This water- 
shed was found to be much farther north than had been supposed^ 
and to consist of very lofty mountains, in comphcated ranges, 
from which large tnbutanes descend to the Tsangpo (Brahma- 
putra) After a journey of half a year Hedin reached Shigatse, 
on leaving it he turned north again, mtending to explore the large 
sacred lake Dangra-yumso, west of Ngantse t^so, but when within 
sight of It he was prevented by Tibetans from approaching it 
He now followed a devious route to Lake Manasarowar, entering 
Nepal for a short distance from Tradum, discovermg the main 
source of the Brahmaputra in a great mass of glaciers called Kubi- 
gangri, in the northernmost chain of the Himalaya He next 
investigated the sources of the Sutlej, made hydrographic investi- 
gations of the Manasarowar lakes, with the neighbouring under- 
ground waterways, and proceeded thence to Gartok He 
confirmed the existence, long suspected, of a lofty mountain 
chain extending right across the country from the lake Tengri 
Nor (i e about 90* E ) to the distnct north of Gartok (about 
81® E ) He returned to Ladak m 1908 He was created a 
KiC I E in 1910^ 

In May 1900 Kozlov, m command of the Russian Geographical 
Society’s expedition to Central Asia and Tibet, left Barong 
1 saidam, and travelling southwards, came to the Dre 
CmptMia chu (his Ndu chu, or Blue River), at about the 
p K Kozlov, same point as Rockhill in 1889 Assisted by the 
1900-1901 chief of Nyamtsc), he crossed the river and 
reached Yekundo (his Jarku Lomba) One stage beyond 
this place he left the route followed by former travellers and 
pushed northwards to near the town of Chiamdo, where after a 
sharp fight with the natives he turned eastwards Ihe winter 
was passed in the valley of the Ra chu, a tributary of the Chiam- 
do chu (his Dza chu), and excursions were made as far as Derge 
drencher In the spring of 1901 the expedition resumed its 
march eastwards around the Dre chu and the Ja chu (Yalung 
River), followed up the left bank of the latter and got back to 
Russian Lelu (Oring t’so) on the 30th of May 1901 

In 1903 Captain C4 G Rawling and Lieut A J G Har- 
greaves of the Somerset Light Infantry, startmg from Leh as 
Captmim c base, tarried out careful survey work (their chief 
a Rawting, object being to extend that of Captain Deasy) in the 
territory lying east of the British frontier, i e about 
80® to 83® E, and 34® N 

The British armed mission of 1904 performed a brilbant feat 
of marching and reached Lhasa, whose mysteries were thus 
unveiled, but this exploit belongs to the section dealing with 
history, below (THH*,LAW,OJRH) 

History — Previous to the 7th century ad there was no 
indigenous recorded history of the country, the people being 
steeped in barbarism and devoid of any written language Ihe 
little that is known of this prehistoric period is gathered from the 
legends and the more trustworthy sidelights of contemporary 
Chinese records 

From the nth century b c the Chinese used to call by the 
name of Kiang (or Shepherds) the tribes (about 150 m number) 
of nomads and shepherds in Koko Nor and the north-east of 
present Tibet, but their knowledge continued to be confined to 
the border tnbes until the sixth century of our era In the annals 
of the T’ang dynasty it is said that the population of the country 
originated from the Bat-Kian or Fah Kiang, and, as the infor- 
mation collected m the first part of the notice concerning Tu-bat, 
afterwards Tu-ban, the modern Tu-fan, dates partly (as is proved 
by mtemal evidence) from a time anterior to the T’ang dynasty 
(a d 618), some degree of reliance may be placed on it There 
we are told that Fanni, a scion of the southern Liang dynasty of 
the Tu-bat family (which flourished from 397 to 415 at Lian-chow 
in Kan-suh), who had submitted to the northern Liang dynasty, 
fled m 433 with all his people from his governorship of Lin-sung 
(m Kan-chow) westwards across the Yellow River, and founded 
beyond Tsih-shih (^^ heapy stones ”) a state amidst the Kiang 
tnbes, with a terntory extendmg over a thousand It By his 
mild and just rule he was soon enabled to establish his sway over 
an immense terntory His origmal state was apparently situated 


along the upper course of the Yalung River, an affluent of the 
Kin-sha-kiang 

Through the exertions of Prinsep Csoma de Koros Erail Schlag- 
mtweit, Chandra Das, Rockhill, Huth, Waddell and others, we 

P ossess many copies of hsts of kings, forming the dynasties of 
ibet from the legendary begmnings between the 5th and 2nd 
century B c down to the end of the monarchy in 914 But the 
serious divergences which they show (except as to later times and 
in general outlines) make their unauthentic character plain As one 
of the lists 13 accompanied by a commentary, it is the easiest to 
follow, and requires only to be supplemented here and there from 
the other hsts and from the Chmese sources, translated by Bushell 
and Rockhill The first king Gnya khri btsan i:(b, is said to ha\ c 
been the fifth son of King Prasenajit of Kosala, and was bom with 
obliquely drawn eyes He fled north of the Himalayas mto the 
Bod country where ho was elected kmg by the twelve chiefs of 
the tnbes of southern and central Tibet He took up his residence 
m the Yarlung country south of Lhasa This yarlung, which 
borrowed its name from the Yalung of the state of Fanni Tu-bat, 
is a river which flows into the Yaro-tsangpo (Brahmaputra) 
The first king and his six successors arc known as the seven celestial 
AAn, the next senes consists of six kmgs known as the earthly 
legs, and they were followed by eight terrestrial Idi This three- 
fold succession is apparently an imitation or a debased form of the 
ancient legend of heavenly earthly and human rulers which was 
earned mto Persia and China, and from the latter country into 
Japan and Tibet — the relative number of kings being altered in 
the last-named countries to suit local convenience and the small 
amount of truth which they contain Wlulst giving an Aryan 
descent to their first kings, the ancient Tibetans assigned to then 
princesses a divme origin and called them Ihamo, “ goddess ” 
The gynaecratic habits of the race arc manifested in the names of 
all these kings, which were formed by a combination of those of 
their parents, the mother s generally preceding that of the''Jaiher 
The fdt kings were followed by four rulers simply cilled btsan 
(“ mighty '') 

Then occurs a brcalc in the lineal descent, and the kmg next 
m order {c 461) may be the Tatar Fanni Tu-bat, but most probably 
his son and successor His name was Lha-tho thou gnyan-tsan, 
otherwise Gnyan-tsan of Lha-tho then according to the custom 
usual in Tibet of calling great personages after the name of their 
birthplace Lha-tho means ** heaps of stones,'* and therefore 
appears to be a translation of Tsih-shih *' heapy stones " the 
country mentioned m connexion with the foundation of a state by 
Fanni Tu-bal It was during his reign that the first Buddhist 
objects are reputed to have reached Tibet, probably from Nepal 
Little IS said of his three immediate successors The fourth was 
gNam-n srong btsan, who died in O30 During his roign the Tibetans 
obtained their first knowledge of arithmetic and mcdicme from 
China, tlte prosperity and pastoral wealth of the country were so 
great that ‘ the king built nis palace with cement moistened with 
the milk 01 the cow and the yak *' To the same king is attributed 
the discovery of the inexhaustible salt mine called Chang-gi- 
tsa wa (Byang-gi-tsa'wa = * northern salt ’ ), which still supplies 
the greater portion of Tibet The reign ot his illustrious son, 
Srong tsan gam-po opened up a new era, he introduced Buddhism 
and the art of wnbng from India and was the founder (m 639) of 
Lha-ldan, afterwards Lha sa He was gieatly helped in his prose- 
lytism by his two wives, one a Nepal prmcess daughter of King 
Jyoti varma the other an imperial daughter of China, afterwards, 
they being childless ho look two more princesses from the Ku-yong 
(=: left corner ** 6 ) and MOn (general appellative for the nations 
between Tibet and the Indian plains) countries As a conqueror 
he extended his sv^ay from the still unsubdued Kiang tribes of the 
north to I^dak in the west and in tho south he earned his power 
through Nepal to the Indian side of the Himalayas jHow far 
southward this dominion at first extended is not known, but in 
703 Nepal and the country of tho Brahmans rebelled, and the 
Tibetan kmg, the third successor of Srong tsan gam-po, was killed 
while attempting to restore his power It is rather curious that 
nothing IS said of this Tibetan rule in India, except in the Chinese 
annals, where it is mentioned until the end of tho monarchy in the 
loth century, as extending over Bengal to the sea— the Bay of 
Bengal being called tho Tibetan Sea J R Logan has found 
ethnological and Imeuistic evidence of this domination, which was 
left unnoticed in the Indian histones Mang-srong mang tsan 
the second son and successor of Srong tsan gam-po, contmumg the 
conquests of his father, subdued the Tukuhun Tatars around 
Koko Nor in 003, and attacked the Chinese, after some adverse 
fortune the latter took their revenge and penetrated as far as Lhasa 
where they burnt the royal palace (Yumbu-lagang) Khn Ide 
gtsug-brtan-mesag-ts'oms the grandson of Mang-srong and second 
m succession from him promoted the spread of Buddhism and 
obtained for his son, Jangts'a Lhapon, who was famous for the 
beauty of his person, tne hand of the accomplished prmcess Kyim- 
shang daughter otherwise kung-chu, of the Chinese emperor Juy- 
(? Tai) tsung But the lady amvod after the death of her betrotned^ 
and after long hesitation became the bnde of the father She gave 
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birth m 730 to Khn srong^ Ide tsan, in the Buddhist annals the 
most lUuBtnous monarch of his country, because of the strenuous 
efforts he made in favour of that religion during his reign of forty- 
six years (743-789) His son and successor Muni tsan-po, being 
determmed to raise all his subjects to the same level enacted that 
there should be no distinction between poor and nch, humble and 
great He compelled the wealthy to snare their riches with the 
mdigent and heiplass and to make them their equals in respect of 
all the comforts and conditions of life He repeated this experi- 
ment three times, but each time he found that they all returned 
to their former condition, the nch becoming still ncher and the 
poor still poorer The sages attnbuted this cunous phenomenon 
to the good and evil acts of their former hves Nothmg of impor- 
tance occurred dunng the following reigns until that of Kalpachen, 
who won glory by nis care for the ^anslations of the Buddhist 
scnptures which he caused to be completed or rewntten more 
accurately when required In this reign a severe struggle took 
place with China peace being conclude m 821 at Ch^ng-ngan 
and ratified at Lhasa the following year by the erection of bilmgual 
tablets, which still exist Ralpachen was assassinated by the 
partisans of Lang-dharma and the country fell mto disorder 
Lang-dharma msfatuted a violent persecution of Buddhism, but 
he was soon assassinated m his turn and the kingdom divided into 
a western and an eastern part by his two sons The partition 
did not however, prevent internecine wars The history for some 
time now becomes rather mtncata and requires some attention 
Pal K'or tsan the second western king, after a reign of thirteen 
years, died leaving two sons Thi Tashi Tsegpa-pal and Thi Kyida 
Nyimagon The latter went to Nan (Mngan) and founded the 
capital Purang, he left three sons, of whom the eldest declared 
himself king of Mang-yul, the second seized Purang and the 
youngest Detsud-gan, became king of the province of Shang-shung 
(the modern Gugh^) The revival of Buddhism began with the 
two sons of the last-named, the elder of whom became a monk 
The younger Khorr6, inherited his father’s throne, and was followed 
m his authority by twenty successors Tashi Tsegpa also had 
three sons — Palde, Hodde and Kyide The descendants of the 
first made themselves masters of Gung-t’ang Lugyalwa Chyipa 
Lhatse, Langlung and Tsakor, whore they severally ruled as petty 
chiefs The descendants of Kyidc spread themselves over the Mu 
Jang, Tanag, Yarn lag and Gyaltse distncts, where they also ruled 
as petty princes Iloddo loft four sons — Phabdose Thide Thich 
ung and Gnagpa The first and fourtli became masters of Tsan- 
grong, the second took possession of Amdo and Tsongkha the third 
became king of U (or the central Lhassan province), and removed 
the capital to Yarlung, south of Lhasa He was followed on his 
throne from son to son by eleven successors History is silent as 
to the fate of the eastern king the other son of Lang-dharma 
and lus successors but the geographical names of the chieftainships 
enumerated aliove make it clear that the western kingdom had 
extended its power to the east Chronology is deficient for all that 
period While the dynasty of Khorr6 in Shang-shung and that of 
Thich’ung in tJ were running another authority destmod to 
become the superior of both, had arisen in Tibet Kl\orr6 left his 
throne to his son Lhade who was himself succeeded by his three 
sons, the youngest of whom invited the celebrated Indian Buddhist 
Atisha to leave his monastery Vikramashila for Tibet, where he 
settled m the great lamaserai Thodmg in Nan Besides religious 
books and teachings, he introduced m 1026 the method of com- 
puting time by cycles of sixty years, ’’ obtained from the Indian 
province of Shambala " He was the first of the several chief priests 
whose authority became paramount in the country The kings 
of 0 greatly patronized them as for instance in the case of the 
celebrated Sakya Pandita by the seventh of these kings Pandita 
at the special request of Kuyuk the successor of Ogdai paid a visit 
to his court in 1246-1248 Five years afterwards Kublai Khan 
conquered all the east of Tibet, and after he had ascended the 
throne of China the Mongol emperor invited to his court Phagspa 
Lodoi Gyaltshan the nephew of the same Pandita He remained 
twelve years with the emperor, and at his request framed for the 
Mongol language an alphabet imitated from the Tibetan, which 
however did not prove satisfactory, and disappeared after eightv- 
five years without having been very largely used In return for 
his services, Kublai invested Phagspa with sovereign power over 

(1) Tibet proper, comprising the thirteen districts of U and Tsang 

(2) Khdm and (3) Amdo From this time the Sakva-pa ^amas 
became the universal rulers of Tibet, and remained so at least 
nominally, under twenty-one successive lamas during seventy years 
(1270-1340) Their name was denved from the Sakya monastery 
which was their cradle and abode, and their authonty for temporal 
matters was exercised by specially appointed regents V^en the 
power of the Sakya began to wane, that of the rival monasteries of 
Digung, Phagdub and Tshal increased largely, and their respective 
influence and authority overbalanced that of the successors of 
Phagspa it was at this troubled epoch that Chyang Chub Gyalt- 
shan, better known as Phagmodu from the name of his native town, 
appeared on the scene He subdued Tibet proper and Khdm for 
the continued possession of which he was, however, compelled to 
light for several years, but he succeeded in the long run, and with 
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the approval of the court of Peking established a dynasty which 
furnished twelve rulers m succession When the Mongol dynasty 
of China passed away, the Mings confirmed and enlarged the 
dominion of the Tibetan rulers recognizing at the same time the 
chief lamas of the eight principal monasteries of the country 
Peace and prosperity gradually weakened the benign rule of the 
kings of this dynasty and dunng the reign of the last but one 
internecine war was nfe between the chiefs and nobles of U and 
Tsang This state of things, occurring just as the last rulers of 
the Mmg d3ma8ty of China were strugglmg against the encroachments 
of the Manchus, their future successors favoured the mterference 
of a Khoshot Mongol pnnee Tengir To called m the Ti^tan 
sources king of Koko Nor The Mongols were interested m the 
rehgion of the lamas especially since 1576, when Altan khakan 
of the Tumeds, and his cousin summoned the chief lama of the 
most important monastery to visit him This lama was bodnam 
rGyamtso, the third successor of Gedundub, the founder of the 
Tashilhunpo monastery in 1447, who had been elected to the more 
important abliotship of Galdan near Lhasa, and was thus the first 
of the great, afterwards Dalai lamas The immediate successor of 
Gedundub, who ruled f*om 1475 to 1541 had appointed a special 
officer style<l depa to control the civil administration of the country 
To Sodnam rGyamtso the Mongol khans gave the title of Vajra 
Dalai Lama in 1576, and this is the first use of the widely known 
title of Dalai Lama Dunng the minority of the fifth (really the 
third) Dalai Lama when the Mongol king Tengir To under the 
pretext of supporting the rehgion, intervened m the affairs of the 
country, the Pan-ch'en Lo-sang Ch'o-kyi Gyal-ts’ang lama obtamod 
the withdrawal of the invaders by the payment of a heavy war 
indemnity, and then applied for help to the first Manchu emperor 
of China, who had just ascended the throne This step enraged 
the Mongols, and caused the advance of Gushri Khan son and 
successor of Tengir To who invaded Tibet, dethroned all the pettv 
pnnees, mcludmg the king of Tsang and after having subjugated 
the whole of the country made the fifth Dalai lama supreme 
monarch of all Tibet, m 1645 The Chinese government in 163^ 
confirmed the Dalai Lama m his authonty, and ho paid a visit to 
the emperor at Peking The Mongol Khoshotes in 1706 and the 
Sungars m 1717 interfered again in the succession of the Dalai 
lama but the Chinese army finally conquered the coiintrv m 1720, 
and the present system of government was established It is 
probable that the isolation of Tibet was inspired originally by the 
Chinese with the idea of creating a buffer state against European 
aggression from this direction 

In 1872-1873 some attempt was made by Indian officials to 
open up trade with Tibet, further attempts followed m 1884, 
and m 1886 a mission was organized to proceed to Lhasa 
Jhe Chmese, however, although they had at first 
granted a passport to tins mission, later objected to BritiMbmnd 
its advance, and it was abandoned The Tibetans 
assumed this to show England’s weakness, they 
invaded Sikkim, and in 1888 it was necessary to send a force 
under General Graham to expel them In 1890 a treaty was 
concluded, and trade regulations under this treaty in 1893, 
the negotiations were carried on with the Chinese authorities, 
and the lamas,considenng themselves to have received insufficient 
recognition, repudiated them and offered further insults A 
new development presently appeared in the situation A lama, 
a Mongolian Buriat by birth and a Russian subject, whose 
russianized name was Dorjiev, had come to Lhasa about 1880 
When subsequently visiting Russia, he appears to have drawn 
the attention of the authorities towards Tibet as a field for their 
statecraft, and he established himself as the unofficial represen- 
tative of Russia m Lhasa He obtained a commanding influence 
over the Dalai Lama, impressed upon him the dangers which 
threatened Tibet from England, and suggested the desirability 
of securmg Russian protection and even the possibility of con- 
verting the tsar and his empire to Buddhism The Dalai Lama 
assented, and was even prepared to visit St Petersburg, but was 
checked by the Tsong-du (assembly) He therefore sent a 
representative of high rank, who had ^ipdience of the tsar, and 
returned with proposals for a treaty and for the residence of a 
Russian royal prince in Lhasa in order to promote fnendly 
relations But both the Chinese authorities in Lhasa and the 
Tsong-du were averse from any such proceedings The Dalai 
Lama, inspired by Dorjiev, now took steps to bring on a crisis by 
provoking England He felt sure of Russian support Russian 
arms had been imported into Lhasa It was suspected, although 
denied, that a treaty was m draft under which Russia should 
assume the suzeramty of Tibet. A further enaoachment on 
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British territory in Sikkim was made by Tibetans, and vanous 
other slights were offered 

' The viceroy of India, Lord Curzon, now decided that strong 
action was necessar> , but the home government at first assented 
only to the despatch of Colonel (afterwards Sir) F E Young- 
husband with a small escort to negotiate at Khambajong, to the 
north of the Sikkim frontier The mission arrived at this pomt 
on the 7th of July 1903, and here it remained till the iith of 
December No responsible Tibetan representatives appeared, 
and such negotiations as were carried on were abortive On the 
3rd of October, therefore, the Bntish government authorized! tht 
occupation of the Chumbi valley, and an advance to Gyantse in 
Tibet and military preparations, with the difficult attendant 
problem of transport, were undertaken Colonel Younghusband 
again accompanied the mission, and the troops were commanded 
bv General Ronald Macdonald The Jelep pass was crossed and 
the entry mto Tibet effected<ipi the 12 th of December 
Britiab adxance was made to Tuna, where part of th^ 

expedition wintered A further advance bemg made 
on the 3i'.t of March 1904, the first hostile encounter 
took place at Guru, when the Tibetans (the aggressors) were 
defeated With some further fightmg eh route the expedition 
reached and occupied Gyantse on the 1 2th of April , here some of 
the Bntish forces were subsequently beleaguered, and the most 
serious fighting took place In fact the advance to Lhasa, 
resumed after the storming of the Gyantse (fort) on the 6th of 

Julv , met with comparatively little opposition, and the capital 
was reached on the 3rd of August The Dalai Lama had fled with 
Do^Jle^ Partly on this account, and in spite of the attempts of 
the Chinese authorities to bring about a settlement, there was 
some delay owing to the attitude of the lamas, but finally a 
treaty of peace was concluded on the 7th of September The 
principal provisions were — the Sikkim frontier violated by 
the Tibetans was to be respected , marts were to be established 
for Bntish trade at Gvantse, Gartok and Yatung, Tibet was to 
pay an indemnity of £500,000 (subsequently reduced to one-third 
of this sum), and no foreign power was to receive anv concession 
m Tibet, territorial or mercantile, or to concern itself with the 
government of the country The expedition left Lhasa on 
the 23rd of September and reached India again at the close of 
the following month The treaty was slightly modified later in 
matters of detail, while the adhesion of China to the treaty was 
secured by an agreement of the 27th of April 1906 

The Anglo-Russian convention of 1907 determined the follow- 
ing conditions with respect to Tibet — the recognition of the 
suzerain rights of China and the temtorial and administrative 
integrity of the country, that no official representative at Lhasa 
should be appointed either by England or by Russia, and that 
no concessions for railways, mines, &c , should be sought by 
either power An annex to the convention provided that, except 
by arrangement between England and Russia, no scientific 
expedition should be allowed to enter the country for three 
>ears 

In January 1908 the final instalment of the Tibetan indemnity 
was paid to Great Britain, and the Chumbi valley was evacuated 
The Dalai Lama was now summoned to Peking, where he obtained 
the impenal authority to resume his administration in place of 
the provisional governors appointed as a result of the Bntish 
mission He retained in office the high officials then appointed, 
and pardoned all Tibetans who had assisted the mission But in 
1909 Chinese troops were sent to operate on the Sze-ch*uen 
frontier against certain insurgent lamas, whom they handled 
severely When the Dalai Lama attempted to give orders that 
they should cease, the Chinese atnban in Lhasa disputed his 
authonty, and summoned the Chinese troops to enter the aty 
They did so, and the Dalai Lama fled to India m February 1910, 
staying at Darjeelmg Chinese troops followed him to the 
frontier, and he was deposed by impenal decree The Bntish 
government, m view of the apparent intention of China to 
estabhsh effective suzerainty in Tibet, drew the attention of the 
government at Peking to the necessity of strictly observing its 
treaty obligations, and especially pointmg out that the mtegnty 


of the frontier states of Nepal, Bhutan and Sikkim must be 
respected To the Dalai Lama, who had attempted to Obtain 
British intervention at Peking, it was made clear that he person 
ally had no claim to fhis^ as the British government could only 
recognize the de facto government m Tibet. 
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Lhasa (London, 1905), P Landon, Lhasa (London 1905) 
W Filchner Das Kloster Kumbun in Tibet (Berlin, 1906), Officiai 
Reports < 5 Lc of the Bntish Mission, Blue-Book (ed 5240) on 
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TIBETO-BURMAN LANGUAGES The Tibeto-Burman 
family ^imprises a long senes of dialects spoken from Tibet 
in the north to Burma in the south, dJid from the LadAkh wazarat 
of Kashmir in the west to the Chinese provinces of Sze-ch‘uer 
and Yunnan m the east In the first place we have the variou* 
Tibetan dialects, spoken all over Tibet and in the neighbouring 
districts of India and China Another senes of dialects, the 
Himalayan group, is spoken in the southern Himalayas, froir 
Lahul in the west to Bhutan m tbe east Some of these dialect* 
approach Tibetan in structure knd grammatical principles, while 
others have struck out new lines of development, probably undei 
the influence of the dialects spoken by an older population 
East of Bhutan, to the north of the Assam valley, we find a thirc 
‘^mall group, the North Assam group, which consists of three 
dialects A fourth group, the Bodo group, can be followed in a 
series of dialects from Bhutan in the north to the Tippeera state ir 
the south They have at one time extended over most of Assair 
west of Manipur and the Naga hills, and even far mto Benga 
proper To the west of the Bodos, in and m the neighbourhooc 
of the Naga hills we find a fifth group, the so-called Naga group 
It comprises dialects of very different kinds Some of thenr 
approach Tibetan and the dialect of the North Assam group 
Others lead over to the Bodo languages, and others again conned 
the N^ga dialects with their Tibeto-Burman neighbours to th< 
south and east To the south of the NSgS hills, in the long chair 
of hills extending southwards under various names such as the 
Lushai hills, the Chin hills and the Arakan Yoma, we find a sixtl 
group, the Kuki-Chin dialects The old Meitei language o 
Manipur lies midway between this group and the easternmos 
branch of the Tibeto-Burman family, the Kachin group Th< 
Kachins inhabit the tract of country to the east of Assam anc 
to the north of Upper Burma, including the headwaters of thi 
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Chindwm and the Irrawaddy The Kachins have not as yet 
settled down, and are still pushing southwards The Kachins 
and the Kuki-Chins, gradually and finally merge mto Burmese, 
the lan^age of the ancient kingdom of Burma 

It IS impossible to bring the relationship existing between all 
these various groups under one single formula The dialects 
spoken in the Himalayas and in Assam can be descnbed as a 
dodble chain connecting Tibetan with Burmese, which are the 
two principal languages of the family In the first place the 
Kachin group runs from the easternmost Tibetan dialects in 
Sze-ch'uen down to the Burmese of Upper Burma The second 
chain has a double beginning m the north We can trace one 
line through the North Assam group, the NSlg^, Bodo and Kuki- 
Chin gi oups Another line can be followed from T ibetan through 
the Himalayan and Bodo groups into Kuki-Chm The latter 
dialects finally merge into Burmese 

The original home of the Tibeto-Burman race seems to have 
been on the Upper Hwangho and the Upper Yangtsze-kiang 
m the Chinese provinces of Sze-ch*uen and YUnnan The oldest 
invaders followed the Tsangpo into Tibet and became the Tibe- 
tans of the present day Other hordes crossed the Brahmaputra 
and settled in the hills on the southern slopes of the Himalaya 
range From the headwaters of the Irrawaddy and the Chindwm 
successive waves entered Assam and Further India Some fol- 
lowed the course of the Brahmaputra and settled in the hills to 
the south and east of the great bend of the river Others 
entered the Naga hills, while numerous tribes must have followed 
the Chmdwin into Manipur and the hills to the south The in- 
habitants of Burma have probably come down along the Chindwm 
and the Irrawaddy, and the latest immigrants, the Kachins, 
have only m modern times begun their wandermgs southwards 
through the hills The tribes settled in the hills north of the 
Assam valley appear to possess a mixed character Their home 
can be considered as a kind of backwater which has been over- 
flowed by the waves of successive invasions 

In their original home the Tibeto-Burmans were the neighbours 
of Chinese and Tai tribes Their languages are also closely 
related to Chinese and Tai, more closely to the former than to the 
latter The agreement is apparent m the phonetical system, m 
vocabulary and in grammar The principal point in which they 
differ IS the order of words The Tibeto-Burman family arranges 
the words of a sentence in the order of subject, object, verb, while 
the order in Chinese and Tai is subject, verb, object Together 
all these languages form one great family, which is usually called 
Indo-Chinese 

The Indo-Chinese family is usually considered as a typical 
instance of the so-called is^ating languages The single words 
do not consist of more than one syllable They are incapable of 
inflexion because there are no form- words, which merely denote 
relation in time and space Grammatical relations are therefore 
not indicated by inflexion, but simply by putting together, according 
to fixed rules, words oi which each retains its independence 
Thus a sentence such as “ the father struck the boy would be 
translated “ father agent son striking completion This state 
of afiairs, which is the prevaihng condition in Chinese, is not, 
however, the original one While the bases of the woras arc 
monosyllabic, t e each word consists of one syllable, comparative 
philology shows that these bases were often preceded by prefixes, 
short additions, the meaning of which cannot always be ascer- 
tained, but which modified the meaning of the base m the same way 
as the termmatKJns of other languages Such prefixes were not 
accented, and in the course of time they were commonly reduced 
and often dropped altogether, so that each word (t e the prefix 
plus base) itself came to be monosyllabic Such words were then 
pronounced in a higher tone, and this gave rise to the devel^ment 
of a complicated system of tones in Chinese, Tai and some Tibeto- 
Burman languages The existence of old prefixes can therefore 
still be inferred from the tones 

This development can still be followed m the Tibeto-Burman 
languages They have, to some extent, retained the old prefixes 
This IS, for example, the case in Old Tibetan and some modem 
Tibetan dialects, while the prefixes have been diopped in the modern 
uialcct of Central Tibet Compare Old Tibetan b-dun^ Balti ab-dun, 
but Central Tibetan iiin, seven The connexion between the drop- 
pmg of prefixes and the development of tones can be seen from the 
fact that Balti, which has, to some extent, preserved the prefixes, 
is devoid of tones, while Central Tibetan has developed a system 
of tones corresponding to that prevaihng m Chinese. The same 


is the case with Kachin and some Nag& dialects, while the re- 
maining Tibeto-Burman languages apparently agree with such 
Tibetan dialects as are devoid of tones The development of 
tones in many dialects was probably counteracted ^ the influence 
of the speech of the former inhabitants whom the Tibeto-Burman 
found in possession of the country when they mvaded their present 
habitat Remnants of such old inhabitants are still found m the 
Khasi hills of AssJtm, m the midst of the Tibeto-Burman territory 
Traces of the speech of an old, non-Tibeto-Burman population, 
can also be found in some dialects belonging to the H&alayan 
group 

Through the dropping of old prefixes several different words 
coincided in form The same result was effected by another 
tendency, which is apparent m all Indo-Chinese languages, viz 
to harden soft consonants Thus Tibetan fea, cow, is often pro- 
nounced bha and fa The confusion which might arise from this 
double tendency is counteracted by the system of tones and the 
fixed rules for the order of words 

The vocabulary is nchly vaned Thus the different vaneties of 
some ammal are often denoted by separate words On the other 
hand, there are few general terms or such as denote abstract 
ideas 

All these features of Tibeto-Burman speech tend to make the 
difference between the dialects considerable, and the changes within 
one and the same dialect bewildering Instances are said to be on 
record where one small tribe has changed its language in the course 
of a couple of generations so as to be unrecogmzable This fact, 
if fact it be, can however be accounted lor by assuming that the 
male individuals in question have robbed their wives fiom some 
other tribe At all events, the changes are not so important in 
cases where we are able to compare Sie existing vocabulary of a 
tribe with words noted down, say, a century ago 

The different classes of words are not clearly distmgmshed, and 
many instances occur in which a word can be used at will as a noun, 
as an adjective or as a verb The verb can, on the whole, be de- 
scribed as a noun of action, and we find phrases such as ‘ my going 
is instead of “I go *' Inflexion is often effected by isolation 
Thus gender is commonly denoted by adding woids meaning 
" male," " female," rcspectivel> , number is indicated by means 
of numerals and words meaning " many," " heap " and there is 
no relative pronoun and no clear distinction between the various 
verbal tenses Many of the words added in order to indicate 
relation in time, space, &c , have, however, ceased to bt used as 
separate words, and have become what can foi all practical pur- 
poses be called case and tense affixes The inflexion is therefore at 
the present date, to agicat extent, effected by agglutination, % e 
by adding modifying particles to the base, which itself remams un- 
changed Such particles are only put once if there are more than 
one word put together in the same relation Thus an adjective 
and a qualified noun only takes one case-suffix " Several dialects 
have in this way developed a complicated system of grammatical 
forms, partly perhaps under the influence of non-Tibeto-Burman 
languages 

Bibliography — J I-eyden, “ On the Languages and Literature of 
the Indo-Chinese Nations," A static Researches (1808), x 209 sqq , 
reprinted, vith bibliographical notes, by Dr R Rost, in Miscellaneous 
Papers relating to Indo-Chtna, 1 86 sqq (London, 1886), Max 
Muller, “Letter to Chevalier Bunsen on the Classification 
of the Turanian Languages," p 97 sqq (London, 1854) 
(reprinted from vol ui of Bunsen's Christianity and Mankind), 

J Logan, “The West Himalaic or Tibetan Tribes of Assam, 
Burma and Pegu," Journal of the Indian Archipelago (1858), u 
100 sqq and 230 sqq , B H Hodgson, Essays on the Languages, 
Literature and Religion of Nefal and Tibet together with further 
papers on the Geography , Ethnology and Commerce of those 
countries (London, 1874), Miscellaneous Essays relating to Indian 
Subjects, vols 1 , 11 (London, 1880) Ernst Kuhn, Ueber Herkunft 
und Sprache der transgangetischen V biker Festrede (Munchen, 1881) , 
B Houghton, “Outlines of Tibeto Buiman Linguistic Palaeon- 
tology, Journal of the Royal Astatic Society (1896), p 23 sqq , 
August Conrady, Etne tndo chine si sche Causativ-Denominativ-Bild- 
ung und thr Zusammenhang mit den Tonaccenten Etn Beitrag 
zur vergleichenden Grammatik der indochinesischen Sprachen insonder- 
heit des Tibetischen Barmanischcn Siamesischen und Chmestst^hen 
(Leipzig, 1896), “Sten Konow " in Gnerson’s Lin^istic Survey 
of India, vol m , Tibeto-Burman Family, part 1 , General Intro- 
duction, Specimens of the Tibetan Dialects, the Himalayan Dialects 
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TIBIA, a pipe played by means of a reed mouthpiece, exten- 
sively used in classic Rome The tibia, often mistranslated 
“ flute,’’ was identical with the aulos of the Greeks, and accord- 
ing as It wOvS made with a cylindrical or with a conical bore, 
It may be regarded as the prototype of our clarinet or oboe The 
tibia was used at musical contests, in the theatre, in the arenas 
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at banquets, &c. A set of ivory tibiae of cylindrical bore 
found at Pompeii in a good state of preservation are in the 
museum at Naples 

TIBULLUS, ALBIUS {c 54-19 b c ), Latin elegiac poet The 
information which we possess about him is extremely meagre 
Besides the poems themselves — that is to say, the first and 
second books — we have only a few references in later writers 
and a short Life of doubtful authority We do not know his 
praenomen, his gentile name has been questioned, nor is his 
birthplace ascertained His station was not improbably that 
of a Roman knight (so the Life affirms), and he had inherited 
a very considerable estate But, like Virgil, Horace and Proper- 
tius, he seems to have lost the greater part of it in 41 amongst 
the confiscations which Antony and Octavian found expedient 
to satisfy the rapacity of their victorious soldiery Tibullus’s 
chief friend and patron was M Valerius Messalla Corvinus, 
himself an orator and poet as well as a statesman and a com- 
mander Messalla, like Maecenas, was the centre of a literary 
circle in Rome, but the bond between its members was that of 
literature alone. They stood in no relations to the court, and 
the name of Augustus is not once to be found m the writings of 
Tibullus About 30 b c, Messalla was despatched by Augustus 
to Gaul to quell a rising in Aquitania rnd restore order m the 
country, and Tibullus may have been in his retinue On a 
later occasion, probably in 28, he would have accompanied his 
friend who had been sent on a mission to the East, but he fell 
sick and had to stay behind in Corey ra Tibullus had no likmg 
for war, and though his life seems to have been divided between 
Rome and his country estate, his own preferemes were wholly 
for the country life His first love, the subject of book i , is called 
Delia in the poems, but we learn from Apuleius {Apol 10) that 
her real name was Plania Delia seems to have been a W'oman 
of middle station It is impossible to give an exact account 
of the intimacy The poems which refer to her are arranged 
m no chronological order Now she appears as single, now as 
married , but we do not hear anything either of her marriage or 
of her husband’s death It is clear, however, that it was the 
absence of her husband on military service in Cilicia which gave 
Tibullus the opportunity of making or renewing the acquaint- 
ance It was not dropped when he returned It was not 
difficult to deceive the simple soldier; and Delia was an apt 
pupil in deception — too apt, as Tibullus saw with dismay when 
he found that he was not the only lover His entreaties and 
appeals were of no avail , and after the first book we hear no more 
of Delia In the second book the place of Delia is taken by 
Nemesis, which is also a fictitious name Nemesis (like the 
Cynthia of Propertius) was a courtesan of the higher class, 
and she had other admirers besides Tibullus He complains 
bitterly of his bondage, and of her rapacity and hardhearted- 
ness In spite of all, however, she seems to have retained 
her hold on him until his death Tibullus died prematurely, 
probably in 19, and almost immediately after Virgil His 
death made a deep impression m Rome, as we learn from 
his contemporary Domitius Marsus and from the elegy m 
which Ovid (Amores, 111 19) has enshrined the memory of 
his predece«;sor 

The character of Tibullus is reflected in his poems Though 
not an admirable it is certainly an amiable one He was a man 
of generous impulses and a gentle unselfish disposition He 
was loyal to his friends to the verge of self-sacrifice, as is shown 
by his leaving Delia to accompany Messalla to Asia, and constant 
to his mistresses with a constancy but ill deserved His tender- 
ness towards them is enhanced by a refinement and delicacy 
which are rare among the ancients Horace and the rest taunt 
the cruel fair with the retribution which is coming with the 
jears If Tibullus refers to such a fate, he does it by way of 
warning and not in any petty spirit of triumph or revenge 
Cruelly though he may have been treated by his love, he does 
not invoke curses upon her head He goes to her little sister’s 
grave, hung so often with his garlands and wet with his tears, 
and bemoans his fate to the dumb ashes there Tibullus has 
no leanmgs to an active life . his ideal is a quiet retirement in 


the country with the loved one at his side. He has no ambitic 
and not even the poet’s yearning for immortality As Tibulli 
loved the country life so he clung to its faiths, and m an age - 
crude materialism and the grossest superstition, he was rehgioi 
in the old Roman way. As a poet he reminds us of Colin 
and Longfellow His clear, finished and yet unaffected sty 
made him a great favourite with his countrymen and place 
him, m the judgment of Quintilian, at the head of their elegu 
writers And certainly within his own range he has no Roma 
rival For natural grace and tenderness, for exquisiteness < 
feeling and expression, he stands alone He has far fewer faul 
than Propertius, and in particular he rarely orverloads his lin< 
with Alexandrian learning But, for all that, his range 
limited, and in power and compass of imagination, in vigoi 
and originality of conception, in richness and variety of poetic< 
treatment, he is much his rival’s inferior The same different 
are perceptible in the way the two poets handle their metr 
Tibullus IS smoother and more musical, but liable to becorr 
monotonous; Propertius, with occasional harshnesses, is moi 
vigorous and varied It may be added that in many of Tibu 
lus’s poems a symmetrical composition can be traced, althoug 
the symmetry must never be forced into a fixed and unelast 
scheme. 

It is probable that we have lost some of the genuine poems ( 
Tibullus On the other hand, much has come down to us und< 
his name which must certainly be assigned to others Only tl 
first and second books can claim his authorship The first boo 
consists of poems written at various times between 30 and 2< 
About the second book we can only say that m all hkehhood 
was published before the poet's death in lo It is very shor 
contsuning only 428 vcises, and apparently incomplete In bot 
liooks occur poems which give evicfenco of internal disorder, bi 
scholars canrot agree upon the remedies to be appUed 

The third book, which contains 290 verses, is by a much inf eric 
hand The wntcr calls himself Lygdamus and the fair that 1 
sings of Ncaera He was born in the same >ear as Ovid, but thti 
is nothing Ovidian about his work He has little poetical powe 
and his style is meagre and jejune He has a goocf many remmr 
cences ancl imitations of Tibullus and Propertius, and they arc nc 
always happy The separation of the fourth book from the thir 
has no ancient authority It dates from the revival of letter 
and is due to the Itahan scholars of the I5tli century The fourt 
book consists of poems of very different quality The first is 
composition in 211 hexameters on the achievements of MessalL 
ana is very poor The author is unknown, but he was certainl 
not Tikullus The poem itself was written in 31, the year c 
Messall*3 consulship The next eleven poems relate to the love 
of Sulpicia and Cennthus Sulpicia was a Roman lady of hig 
station and, according to Haupt's probable conjecture, the daughtc 
of Valeria, Mcssalla's sister She had fallen violently in love wit 
Cennthus, about whom wc know nothing but what the poet tell 
us, and he soon reciprocated her feehngs The Sulpicia elegie 
divide into two groups The first comprises iv 2-6, contaimn 
ninety-four hnes, m which the theme of the attachment is worke 
up into five graceful poems The second, iv 8-12 (to which 
should be addedj, consists of Sulpicia's own letters They ar 
very short, only forty hncs in all but they have a unique mteifs 
as being the only love poems by a Roman woman that have escape* 
the ravages of time Their frank and passionate outpouring 
remind us of Catullus The s^le and metrical handling betra 
a novice in poetical writing The thirteenth poem (twenty-fou 
lines) claims to be by Tibullus, but it is hardly more than a cent* 
from Tibullus and ft-opertius The fourteenth is a little ^igran 
of four hncs with nothing to determine its authorship I^st o 
all comes the epigram or fragment of Domitius Marsus already 
referred to To sum up the third and fourth books appear i] 
the oldest tradition as a single book, and they comprise pieces b' 
different authors m different styles, none of which can be assignei 
to Tibullus with any certainty The natural conclusion is tha 
we have here a collection of scattered compositions, relating t< 
Messalla and the members of his circle, whicn has been added a 
an appendix to the genuine rehes of Tibullus When this “ Mcssall. 
collection " was made cannot be exactly determined, but it wa 
not till after the death of Tibullus, 19 b c , and probably bctweei 
15 and 2 B c Besides the foregoing, two pieces m the collectioi 
c^ed Priapea (one an epigram and the other a longer piece 11 
iambics) have been attnbuted to Tibullus, but there is httlo externa 
and no internal evidence of his authorsfup (see Hiller in Hermes 
xviii 343-349) 

The value of the short Vtta Ttbullt, found at the end of th< 
Ambrosian, Vatican and inferior MSS , has been much discussed 
There is httle m it that we could not at once infer from Tibullu' 
himself and from what Horace says about Albius, though it v 
possible that its compiler may have taken some of his statement' 
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Irom Suetonius's book De poctts It is as follows t Albius Tibullus 
eques R (R being the customary abbreviation for Romanus, the 
MSS have the corruption regahs), insignis forma cultuque corporis 
observabihs, ante ahos Corvinum Messalam Oratorem (MSS Or , 
t e oratorem) ingenue (MSS igtnem) dilexit, cuius et contubernahs 
Aquitanico bello mihtanbus doms donatus cst Hic multorum 
ludicio principem inter elogiographos optinet locum Epistulae 
mioque eius, quamquam breves, omnino utues sunt (the ‘ letters " arc 
^e Sulpicia elemes) Obiit adulescens, ut indicat cpigramma 
superscriptum ** e the one ascribed to Domitius Marsus These 
words seem to be a later addition to the Life) It is another moot 
question of some importance whether our poet should be identified 
with the Albius of Horace (Od i 33 , Epist 1 4) , as is done by the 
Horatian commentator Porphyno (a d 200-250) m his Scholia 
Poiphyno*s view* has been most recently examined by Postgate 
{Selections from Tibullus, appendix A) If it is rejected, the authority 
of the Life is considerably impaired 
Ovid, T rtst IV 10, 53 seq , “ successor fuit hic {Tibullus] tibi, 
Galle, I^opertius illi, quartus ab his sene tempons ipse fui’* In 
the preceding couplet he had said, “ Vergilium vidi tantum nec 
amara Tibullo tompus amici tiae fata dedere meac " Ovid, who 
was bom in 43, would be only twenty-four at Tibullus’s deatli if it 
occurred m 19 The loss of Tibullus s landed property is attested 
by himself (i i, ig seq), “ Fchcis quondam, nunc paupens agn 
custodes ” (cf 41, 42) Its cause is only an inference, though a very 
probable one That he was allowed to retam a ^xirtion of his 
estate with the family mansion is clear from u 4, 53 Tibullus 
may have been Messalla's contubernahs in the Aquitanian War 
{Vita Tib and Tib 1 7, 9 stq , a poem composed for Messalla's 
triumph), and may have received mthtana dona {Vita) 

Deha’s name (from S^Xoj) is a translation of Plania As regards 
her station, it should be noticed that she was not entitled to wear 
the stola, the dress of Roman matrons (1 6, 68) Her husband 
IS mentioned as absent (1 2, 67 seej ) She eludes the custode*; 
placed over her (1 2, 15 and 6, 7) Tibullus’s suit was favoured by 
Deha’s mother, of whom he speaks in very affectionate t( rms (1 O, 
57 seq 1 For Tibullus's illness at Corcyra, see 1 3, i seq , 55 seq 
The firth elegy was written dmmg estrangement {dtsciaium) , and 
the sixth after the return of the husband and during Delia's double 
infidelity 

Ovid, wn ting at the time of libullus's death {Am m g, 31), says 
Sic Nemesis longum, sic Doha, nomcn habebunt, altera cura 
recens, altera piimus amor ” Nemesis is the subject of book 11 
3, 4, 6 The mention of a lena (11 6) settles her position The con- 
nexion had lasted a year when 11 5 was written (sec ver 109) It is 
worth noticing that Martial selects Nemesis as the source of 
Tibullus’s reputation ^viii 73, 7, cf xiv 193) 

Specimens of Tibullus at his best may be found mi i, 3, 89-94, 
5, 19-36, 9, 45-68, 11 6 Quintilian says {Inst x i 93), ” Elegia 
quoque Graecos provocamus, cuius mthi iersus atque clegans maxtme 
videtur auctor Tibullus, sunt qiu Propertiiim mahnt, Ovidius 
utroque lascivior, sicut dunor Gallus ” 

Chansius (pp 60 and 105) ijuotcs part of a hexameter which is 
not found in the extant poems of Tibulli s 

Lygdamus is probably the real name of the author of the first 
six elegies in book m , but little further is known about lum His 
elegies and the other poems in the third book ( tlnrd " and “ fourth 
books) appear to have been known to Ovid There arc agreements 
between m 5j 15-20, and “^rce passages of Ovid, Ars am u 
669 seq , Tr iv 10, 6 “ cum cecidit fato consul uterque pan " 

(Lygdamus and Ovid using word for word the same expiession for 
the year of tlieir birth, the consulship of Hirtius and Pansa) and 
Am XI 14, 23 seq , much too close to be accidental We do not 
Know when they were added to the genuine poems of Tibullus 
Most scholars since Lachmaiin have condemned the “ Panegync 
on Messalla " It is an inflated and at the same time tasteless 
declamation, entirely devoid of poetical ment The language is 
often absurdly exaggerated, eg 190 seq The author himself 
seems to be conscious of his own deficiencies (i seq , 177 seq ) 
Like so many of his contemporanes, he had been reduced to poverty 
by the loss of his estates (181 seq ) If we could set the (Question 
of poetical merit aside, it would not be impossible to identify 
him with Propertius as in fact is done by N6methy {of cited below) 
The date is fixed by 121 seq Sulpicia was the daugnter of Servius 
Sulpicius (m 16 = IV 10, 4), and she seems to have been under 
the tutelage of Messalla, her uncle by marriage (Haupt, Opuscula, 
111 502 seq ) 

borne scholars attribute 111 8-12 = iv 2-6 to Tibullus himself, 
but the style is different, ard it is best to answer the question, 
as Bahrens does, with a von liquet 

The direct ascription of ju ig = iv 13 (verse 13, “ nunc licet e 
caelo mittatur arnica Tibullo ”1 to Tibullus probably led to its 
inclusion in the collection anci later on to the addition of the 
third book to the two genuine ones For the evidence against the 
ascription, see Postgate, Selections, app C 

Manuscripts — The two best MSS of Tibullus are the Ambrosianus 
(A), of date about 1374, ^-nd the Vaticanus (V), of the 15th century 
Besides these we have a number of extracts from Tibullus in 
Florilegtum Partstnum, an anthology from vanous Latin writers 
which probably goes back to the iith century, and the Lxcerpta ] 


frisingensia, preserved in an iith-century MS now at Mumch, 
unfortunately very few in number Also excerpts from the lost 
Fragmentum cutactanum, made by Scaliger, and now in the hbrary at 
Leiden It only contained the part from m 4, 65 to the end The 
Codex cutacianus, a late MS containing C^tuUus, Tibullus and 
Pr^crtius, IS still extant. 

Editions — Tibullus was first printed with Catullus, Propertius, 
and the Stlvae of Statius by Vmdehnus de Spira (Venice, 1472)/ 
and separately by Florentius de Argentina, probably in the same 
year Amongst other editions we may menuon those by bcahger 
(with Catullus and Propertius, 1577, ), Broukhusius (I708), 

Vulpius (1749), Heyne (1817, 4^ ed by Wunderlich, with supple- 
ment by Disscn, 1819), Huschke (1819), I^hmann (1829), Dlssen 
(1835) Among more recent texts Bahrens (1878, the first of the 
modern critical editions), L Muller (1880, with a useful intro- 
duction), Hiller (1885, with index verborum). Postgate (1905) 
Of the commentanes Heyne’s, Huschke’s and Dissen’s arc still 
of value 'The most recent (with Latin notes) is N^methy’s (1905- 
1906) The greater part of the poems are included in Postgate's 
Selections (with Enghsh notes, 1903) For further mformation see 
the accounts m Teuffel s History of Roman Literature (translated 
by Warr), Schanz’s Geschtchte der romischen Litteratur, and Marx’s 
article s v " Albius,” in Pauly-Wissowa's Realencyclopadte A 
history of recent contributions is given m A C^tault’s A fropos 
du corpus Tibulhanum (1906, not quite complete), see also his 
Tibulle et les auteurs du Corpus Tibulhanum (Pans, 1909) The 
following translations into Enghsh verse are known — by Dart 
(London, 1720), Grainger (1739, with Latin text and notes), Cranstoun 
(1872) An Essay towards a New Edition of the Elegies of Tibullus, 
with a Translation and Notes (London, 1792), contains only 1 i 
and 7, 29-48 C A Elton's Specimens of the Classic Poets (London 
1814, xii 141-171) contains 1 1, u 4, m 2-4, 6, 33 to end, 
IV 2, 3 To these should probably be added Tibullus, with other 
Translations from Ovid, Horace, &c , by Richard Whiffin (London, 
1829) Cranstoun's is the only complete version of merit, but it 

IS far inferior to the translations by Elton ( J P P ) 

TIBUR (mod Tivoli, qv), m ancient town of Latium, 18 m 
E N E of Rome by the Via Tiburtma (see Tiburtina, Via) 
It is finely situated at the point where the Amo forms its cele- 
brated falls , it IS protected on the E , N , and N W by the river 
and It commands the entrance to its upper course, with an exten- 
sive view over the Campagna below The modem town is in 
part built upon the terraces of a large temple of Hercules Victor, 
the chief deity of Tibur, of which some remains exist many small 
votive objects in terra-cotta were found in the gorge of the Amo 
below the town on the north-west in 1898 Below it, on the cliffs 
above the Amo, is a large building round a colonnaded court- 
yard in opus reticulatum built over the Via Tiburtma (which 
passes under it in an arched passage), generally known as the 
villa of Maecenas, but shown by the discovery of inscriptions 
to have been in reality the meeting place of the Herculanei 
Augustales, connected probably with the temple 

In an ancient hall at one side of the modem cathedral two 
mensae ponderartae — marble tables with holes in them for 
measuring solids — erected by one M Varenus Diphilus, a freed- 
man, a magister herculaneus, were found in situ in 1883, and 
in 1902 two vases of statues erected by Diphilus, as inscriptions 
showed, in honour of his patron, and a bas-relief of a bearded 
Hercules entirely draped in a long tunic with a lion’s skin on 
his shoulders 

Remains of two small temples — one circular, with Corinthian 
columns, the other rectangular with Ionic columns — stand at 
the north-east extremity of the town, above the waterfalls 
They are traditionallv, but without foundation, attributed 
to Vesta and the Sibyl of Tibur (Varro adds Albunea, the water 
goddess worshipped on the banks of the Amo as a tenth Sibyl 
to the nine mentioned by the Greek writers). 

The so-called Tempio della Tosse, an octagonal domed 
structure just below the town, is probably a tomb of the 4th 
century ad Two Roman bridges and several tombs were found 
above the falls in 1826 

Tibur was a favourite place of resort m Roman times, and 
both Augustus and Maecenas had villas here, and possibly 
Horace also It is certain that a house was shown as bemg his 
in the time of Suetomus, and this has been identified with a 
villa of the Augustan penod, the site of which is now occupied 
by the monastery of S Antonio In his poems he frequently 
mentions Tibur with enthusiasm Catullus and Statius, too, 
have rendered it famous by their poems The abundance of 
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water from aqueducts and springs and the falls of the Amo were 
among its chirf attractions The remains of villas m the distnct 
are numerous and important (see T Ashby in Papers of the 
British School at Rome, iii ) The largest is that of Hadrian, 
situated in the low ground about 2 m to the south-west of Tibur, 
and occupying an area of some 160 acres The remains are exten- 
sive and well preserved, though the identifications of the existmg 
buildings with those mentioned by Spartianus, who records that 
Hadrian gave to them the names of various well-known edifices 
at Athens and elsewhere, cannot m most cases be treated as 
certain A large number of statues have been found in the 
villa, and costly foreign marbles and fine mosaic pavements, 
some of the last being preserved tn situ, while among others 
may be named the mosaic of the doves in the Capitol and that 
of the masks in the Vatican Of the fresco and stucco decora- 
tions of the walls and ceilings, less is naturally preserved 
Excavations have gone on since the i6th century, the last 
having been carried on by the Italian government, to which the 
greater part of the site now belongs, but httle has been done 
smee 1884 ^ 

The ancient Tibur was founded, according to tradition, by 
Tiburtus, Corax and Catillus, grandsons of Amphiaraus Though 
on the edge of the Sabine mountains, it was a member of the 
Latin League There are remams of ancient roads and out- 
lying forts in Its territory dating from the period of its indepen- 
dence It allied Itself with the Gauls in 361 b c , and in the 
war which followed the towns of Empulum and Saxula were 
destroyed (their sites are unknown) and triumphs over Tibur 
were celebrated in 360 and 354 b c , and again in 338, when its 
forces were defeated, with those of Praeneste It did not, how- 
ever, lose Its independence, but became an ally of Rome, as is 
shown by an mscription, probably of the 2nd century b c , in 
which It IS recoided that the amb^adors of Tibur successfully 
cleared themselves before the Roman senate of a suspicion that 
they were acting contrary to their treaty with Rome It 
acquired Roman citizenship in 90 b c , though some of its 
citizens gained the franchise previously Syphax, king of 
Numidia, died in the territory of Tibur as a captive in 201 b c , 
and in A D 273 Zenobia, queen of Palmyra, was assigned a 
residence here by Aurehan Its prosperity during the imperial 
period was mainly due to the favour in which it stood as a 
summer resort During the siege of Rome bv Narses, Bcli- 
sarius occupied Tibur it was afterwards treacherously surren- 
dered to Totila, whose troops plundered it, but who rebuilt it 
in AD 547 

See H Dessau in Corp tnsertpi latin xiv 365 sqq and reff 
(Berlin, 1887) NoUzte de^li scavi, passim (T As ) 

TIBURTIKA, VIA, an ancient road of Italy, leading E N E 
from Rome to Tibur, a distance of about 18 m It must 
have come into existence, as a track at any rate, during the 
establishment of the Latin League Though it afterwards be- 
came an important thoroughfare, the first portion of it always 
retained its original name, that of Via Valeria (see Valeria, 
Via) being applied only to the portion of the icad beyond Tibui 
The road is in the main followed by a modern highroad There 
IS, however, a difficulty about the last portion of its course 
from the Albulae Aquae (qv) to Tibur, whereas, according 
to the milestones and itineraries, it should be 20 m from Rome 
to Tibur, It IS impossible to make the distance more than 18 m 
along any probable line 

See T Ashby in Papers of the British School at Rome, 111 84 sqq 

(T As) 

TICHBORNE CLAIMANT, THE. Roger Charles Tichbome 
(i829“i 854), whose family name became a household word on 
account of an attempt made by an impostor in 1868 to personate 
him and obtain his hentage, was the eldest grandson of Sir 
Edward Tichbome, the 9th baronet, of a very ancient Hamp- 
shire family Sir John de Tichbome, sheriff of Southampton, 
was created a baronet by James I in 1621, and from him his 

^ SeeH Winntfeld, Die Villa des Hadrian (Berlin, 1895) Jahrbuch 
des k d arch Jnstituts, Erganzungsheft III R Lanciani, La Villa 
Mnana (Rom^, 1006) 


descendants inherited great wealth and the position of one of 
the leading Roman Catholic families in the south of England 
Roger Charles, bom at Pans on the 5th of January 1829, was 
the eldest son of James Francis Dought> -Tichbome (who subse- 
quently became loth baronet and died m 1862) by Hennette 
Felicit^, natural daughter of Henry Seymour of Knoyle, in 
Wiltshire This lady, who hated England, was intent upon 
bnnging up her son as a Frenchman, the result was that he got 
hardly any education until he went in 1846 to Stonyhurst, 
whence he proceeded m 1849 to Dublin and joined the 6th 
Dragoon Guards His eccentricity and his French accent made 
him a butt m his regiment, and, being disa’^ipomted of war 
service, he sold out in 1852, and in the following year proceeded 
on a trip to South America He sailed m March 1853 from Havre 

for Valparaiso, whence he crossed the Andes, reaching Rio de 
Janeiro in 1854 In April of that year he sailed from Rio in 
the “ Bella ’’ and was lost at sea, the vessel foundering with all 
hands His insurance was paid and his will proved in July 
1855 The baronetcy and estates passed in 1862 to Roger’s 
younger brother. Sir Alfred Joseph Doughty-Tichborne, who 
died in 1866 The only person unconvinced of Roger’s death 
was his mother the dowager Lady Tichbome, from whom every 
tramp-sailor found a welcome at Tichbome Park She adver- 
tised largely and injudiciously for the wanderer, and in Novem- 
ber 1865 she learnt, through an agency in Sydney, that a man 
“ answering to the description of her son ” had been found in 
the guise of a small butcher at Wagga Wagga, in Queensland 
As a matter of fact, the supposed Sir Roger did not correspond 
at all to the lost heir, who was slim, with sharp features and 
straight black hair, whereas the claimant was enormously fat, 
with wavy, light-brown hair His first letter to Lady Tichbome 
was not only ignorant and illiterate, but appealed to circum- 
stances (notably a birth-mark and an incident at Brighton) of 
which she admitted that she had no recollection But so 
great was her infatuation with her fixed idea, that she soon 
overcame the first qualms of distrust and advanced money 
for the claimant to return to Europe Like all pretenders, this 
one was impelled by his entourage, who regarded him in the 
light of an investment He himself was reluctant to move,' 
but the credulity of persons under the influence of a romantic 
story soon came to his aid Thus an old friend of Sir James 
Tichbdihie’s at Sydney, though puzzled by the claimant’s 
answers, was convinced by a resemblance to his supposed father 
At Sydney, too, he made the acquaintance of Bogle, a negro 
sen ant of a former baronet Bogle sailed with him from 
Sydney m the summer of 1866, and coached him in the rudi- 
ments of the role which he was preparing to play On reaching 
London on Cliristmas Day 1866 the claimant paid a flying visit 
to Tichbome House, near Alresford, where he was soon to obtain 
two important allies in the old family solicitor, Edward Hopkins, 
and a Winchester antiquary, Francis J Baigent, who was inti- 
mately acquainted with the Tichbome family history He 
next went over to Pans, where in an hotel bedroom on a dark 
January afternoon he was promptly “ recognized ” by Lady 
Tichbome This “ recognition ” naturally made an enormous 
impression upon the English public, who were unaware that 
Lady Tichbome was a monomaniac That such a tenn is no 
exaggeration is shown by the fact that she at once acquiesced 
in her supposed son’s absolute ignorance of French She 
allowed the claimant £1000 a year, accepted his wife, a poor 
illiterate girl, whom he had married m Queensland, and handed 
over to him the diaries and letters written by Roger Tichbome 
from South America From these documents the claimant 
now carefully studied his part, he learnt much, too, from Baigent 
and from two carabiniers of Roger’s old regiment, whom he took 
into his service The villagers in Hampshire, a number of the 
county families, and several of Tichbome’s fellow-officers in 
the 6th Dragoons, became eager victims of the delusion The 
members of the Tichbome family in England, hov/ever, were 
unanimous in declaring the claimant to be an impostor, and they 
were soon put upon the track of discoveries which revealed that 
Tom Castro, as the claimant had been called in Australia, was 
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identical With Arthur Orton (1834-1898), the son of a Wappmg 
butcher, who had deserted a sailing vessel at Valparaiso m 
1850, and had received much kindness at Melipilla m Chile 
from a family named Castro, whose name he had subse- 
quently elected to bear during his sojourn in Australia It 
was shown that the claimant, on amving in England from 
Sydney in 1866, had first of all directed his steps to Wappmg 
and inquired about the surviving members of his family It 
was discovered, too, that Roger Tichbome was never at Meli- 
pilla, an assertion to which the claimant, transferring his own 
adventures in South America to the account of the man whom 
he impersonated^ had committed himself in an affidavit These 
discoveries and the deaths of Lady Tichborne and Hopkins 
were so discouraging that the “ claimant ” would gladly have 
“ retired ” from the baronetage, but the pressure of his creditors, 
to whom he owed vast sums, was importunate A number of 
“ Tichborne bonds ” to defray the expenses of litigation were 
taken up by the dupes of the imposture, and an ejectment action 
against the tmstees of the Tichborne estates (to which the heir 
was the 12th baronet, Sir Henry Alfred Joseph Doughty- 
Tichborne, then two years old) finally came before Chief 
Justice Bovill and a special jury at the court of common pleas 
on the nth of May 1871 During a trial that lasted over one 
hundred days the claimant exhibited an ignorance, a cunning 
and a bulldog tenacity in brazening out the discrepancies and 
absurdities of his depositions, which have probably never been 
surpassed in the history of crime Over one hundred persons 
swore to the claimant’s identity, the majority of them — and they 
were drawn from every class — being evidently sincere in their 
belief in his cause It was not until Sir John Coleridge, m a 
speech of unparalleled length, laid bare the whole conspiracy 
from Its inception, that the resuh ceased to be doubtful The 
evidence of the Tichbornes finally convinced the jury, who 
declared that they wanted no further evidence, and on the 5th 
of March 1872 Serjeant Ballantine, who led for the claimant, 
elected to be non-suited Orton was immediately arrested on 
a charge of perjury and was brought to trial at bar before Chief 
Justice Cockburn in 1873 The defendant showed his old quali- 
ties of impudence and endurance, but the indiscretion of hiS 
counsel, Edward Kenealy, the testimony of his former sweet- 
heart, and Kenealy’s refusal to put the Orton sisters in the box, 
proved conclusive to the jury, who, on the one hundred and 
eighty-eighth day of the trial, after half-an-hour’s deliberation 
found that the claimant was Arthur Orton Found guilty of 
perjury on two counts, he was sentenced on the 28th of February 
1874 to fourteen years’ penal servitude The cost of the two 
trials was estimated at <)pmething not far short of £200,000, 
and of this the Tichborne estates were mulcted of fully £90,000 
Ihe claimant’s better-class supporters had deserted him before 
the second trial, but the people who had subscribed for his 
defence were stanch, while the populace wcie convinced that 
he was a persecuted man, and that the Jesuits were at the 
bottom of a deep-laid plot for keeping him out of his own 
There were symptoms of a not in London in April 18715, when 
parliament unanimously rejected a motion (by Kenealy) for 
referring the Tichborne case to a royal commission, and the 
military had to be held in readiness But the agitation 
subsided, and when Orton emerged from gaol in 1884 the fickle 
public took no interest in him The sensation of ten years 
earlier could not be galvanized into fresh life either by his 
lectures or his alternate confessions of imposture and reitera- 
tions of innocence, and Orton sank into poverty and oblivion, 
dying in obscure lodgings in Marylebone on the 2nd of 
Apnl 1898 (T Se) 

TICINO (Ger Tesstv, anc Ttanus), a nver of Switzerland 
and north Italy, which* gives its name to the Swiss canton of 
Ticmo (q v ), and gave it in classical times to the town of Ticinum 
(Pavia) It rises at the foot of the Gries Pass to the west of 
Airolo, from Airolo to the Lago Maggiore its valley bears the 
name of Val Leventina, and is followed as far as Bellmzona 
by the St Gotthard road and railway It flows through Lago 
Maggiore, leaving it at its south end at Sesto Calende, and thence 


flows S S E into the Po, which it joins a little way south of 
Pavia 

TICINO (Fr and Ger Tesstn), a canton of Switzerland, the 
only one situated almost wholly on the southern slope of the Alps 
and inhabited by a population of which the majority is Italian- 
speaking It takes Its name from the Ticmo nver, the whole 
upper course of which (the Val Leventina, with its side glen of 
Val Blenio, the so-called Riviera, extending from Biasca to near 
Bellmzona, and the bit beyond Bellmzona), till it swells into the 
Lago Maggiore, is within the canton Not far from the head 
of the Lago Maggiore the lake is increased by the Maggia tor- 
rent which is formed by the union of the torrents descending 
from the mountain glens known as the valleys of Locarno, 
save the Val Verzasca, the stream from which falls into the 
lake without joining the Maggia The third portion of the 
canton is that called Monte Cenere, including the hilly region 
between Bellmzona on the Ticmo and Lugano, together with 
most of the lake of that name, and stretching on the south as 
far as Mcndrisio, not far from Como These three districts 
were all formerly part of the duchy of Milan till conquered by 
the Swiss, and in 1803 weie joined together to form a Swiss 
canton of the most artificial kind (Campione, opposite Lugano, 
is still an Italian "enclave ”) Its total area is 1081 i sq m , 
of which 721 9 sq m are reckoned as "productive” (forests 
covenng 267 2 sq m and vineyards 19 9 sq m ), while of the 
rest part is taken up by the Lake of Lugano (the Swiss share of 
which IS 7i sq m ), and those of the Lago Maggiore (Swiss share 
16J sq m ), and by 13! sq m of glaciers In point of size the 
canton is surpassed by only four other cantons (Bern, the Gnsons, 
the Valais, and Vaud), while only Vaud can boast of a larger 
vme-growing district The highest points in the canton are 
two of the loftiest summits of the two halves of the Lepontine 
Alps — the Basodmo (10,749 ft ) and the Rhein waldhorn or 
Piz Valrhem (11,149 ft ) m the Adula Alps Save the Ticino 
valley between Biasca, Bellmzona and Locarno, and the en- 
virons of Lugano, the canton is principally composed of hills 
and mountains, and is therefore poor from the material point 
of view, though rich m fine scenery 

The canton is traversed from end to end, from Airolo at the southern 
mouth of the St Gotthard tunnel to beyond Mcndrisio (about 74 m ), 
by the main line ot the St Gotthard railway, many of the marvellous 
engineering tnumphs of which occur between Airolo and Biasca 
From Btlhnzona there is a short branch railway to Locarno (14 m), 
whence another runs up to Bignasco (i/J m ), while from Lugano 
there is a mountain hnc up the Monte S Salvatore (3004 ft ), and 
from Capolago anothir similar hnc up the Monte Generoso (S59i ft , 
that summit being just on the political frontier) Till 1859 the can 
ton was legally mcliukd in the Italian dioceses of Milan (the portion 
north of Bclhnzona, the Val I.eventina and the Val Blcnio therefore 
still using the ancient Ambrosian Liturgy ") and of Como (the 
nst of the canton) In that year the Swiss Confederation abolished 
this foreign junsdiction, but practically the two bishops named 
had charge of these distr cts till in 1888 the jmrely Swiss diocese 
of Lugano was set up, being now joined to that of Basel, and governed 
by an administrator apostolic In 1900 the population of the canton 
was 138,638, of whom i34,774were Itahan-speaking, 3180 German- 
speaking and 403 French-speaking, while 135,828 were Romanists, 
2209 Protestants, and 18 Jews Of the German speaking inhabi 
tants 260 belonged to the hamlet of Bosco or Gunn, situated 
at the head of one of the side glens of the Val Maggia, and 
colonized before 1253 from the neighbouring Tosa or Pommat valley 
(now politically Italian), which is inhabited by German-speaking 
emigrants from the canton of the Valais In 1900 there were m 
the canton 75,731 women to 62,907 men, the men being in the habit 
of emigrating in search of work Up to i88i Bellmzona, Locarno 
and Lugano were alternately the political capital, each for six years, 
but since i88i Bclhnzona is the permanent capital Yet it is but 
the second towm in size, being surpassed by Lugano {qv), while 
after it come Locarno {q v ) and Mendnsio (3338 inhabitants) 
Being practically Itahan, though now “ Itahan Switzerland,” the 
canton has produced many sculptors, pamters and architects But 
its industnal development is backward, though the opening of the 
St Gotthard railway has attracted many foreign travellers Yet 
the male population larecly migrate m search of work and wages 
as cofiee-house keepers (such as Dtlmomco, of New York) waiters 
in caf^s, masons, plasterers, labourers, navvies, &c Fruit, chestnuts 
and wine are amon§ the principal exports The canton is divided 
into 8 administrative distncts, which comprise 265 communes 
The cantonal constitution is still that of 1830, wrhich. however, has 
been almost mended out of sight owing to the political struggles 
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that have raged in the canton The legislature (Gran consigho) 
IS composed of members elected (since 1880) in tht pronortion of 
one to every 1200 (or fraction over Ooo) of the Swiss inhabitants, 
and holdmg office for four years The executive (Constgho dx stato) 
is (since 1892) elected directly by the people, is composed (since 
1875) of five members, and holds office for lour years Since 1883 
5000 citizens have the right (facultative referendum) of claiming a 
popular vote as to bills passed by the legislature, while (since 1^2) 
5000 citizens have the right of “ initiative ** in legislative matters, 
though 7000 signatures are required m case of a proposal to revise 
the cantonal constitution In 1891 the system of proportional 
representation was introduced for elections to the cantonal legis- 
lature and the communal assembhes In 1904 a very compheated 
system of proportional representation was adopted by a narrow 
majority of the people of Ticino In elections to the cantonal 
legislature all fractions below that required to secure a member in 
the entire canton are added togetlxer and then divided by the 
number of the non-elected candidates, plus one, the persons thus 
selected being, as far as possible, assigned to the constituencies in 
which they have obtained most votes (the point remains obscure) 
In 1904 also the *' him ted vote ** was adopted as to the election of 
members of the executive, no one being allowed to vote for more 
than four out of the five members In 1896, by a strange anomaly 
only to be explained by the previous pohtical history of tlie canton, 
non resident citizens were given a vote in all cantonal and communal 
matters, though residence is stnctly required for all voters m Federal 
matters The two members of the federal Standerath and the seven 
members of the Federal Naiionalrath are elected by a popular \ ote 

The canton is made up of all the permanent conquests (with 
one or two trifling exceptions) made by different members of 
the Swiss Confederation south of the mam chain of the Alps 
hrom an historical point of view Italian Switzerland falls into 
three groups (i) the Val Leventma conquered by Uri in 
1440 (previously held from 1403 to 1422), (2) Bellmzona (pre- 
viously held from 1419 to 1422), the Riviera and the Val Blemo, 
all won in 1500 from the duke of Milan by men from Un, Schwyz 
and Nidwalden, and confirmed by Louis XII of France in 1503, 
(3) Locarno, Val Maggia, Lugano and Mendrisio, seized in 
1512 by the Confederates when fighting for the Holy League 
igainst France, ruled by the twelve members then m the league, 
and confirmed by Francis I in the treaty of 1516 Ihese dis- 
tricts were governed b/ bailiffs holding office two years and 
purchasing it from the members of the League, each member of 
group 3 sent annually an envoy, who conjointly constituted the 
supreme appeal in all matters This government was very 
harsh and is one of the darkest pages in Swiss history Yet 
only one open revolt is recorded — that of the Val Leventma 
against Un in 1755 In 1798 the people were distracted by the 
Swiss and “ Cisalpine republic ’’ parties, but sided with the 
Swiss On being freed from their hated masters, they were 
formed into two cantons of the Helvetic republic — Bellmzona 
(= I and 2 above) and Lugano (=3) In 1803 all these dis- 
incts were formed into one canton — Tiano — which became 
a full member of the Swiss Confederation From 1810 to 1813 
it was occupied by the troops of Napoleon The carriage road 
over the St Gotthard (1820-1830) was made under the constitu- 
tion of 1814 But many of the old troubles reappeared, and were 
only done away with by the constitution of the 23rd of June 
1830 In 1848, on religious grounds and owing to fears as to 
customs duties, the canton voted in the minority against the 
Federal constitution of that year, but m 1874, though the people 
voted against the revised constitution, the legislature adopted 
It, and the canton was counted as one of the majority Since 
1830 the local history of the canton has been very disturbed 
owing to the fact that, though Roman Catholicism is the state 
religion, and all the population are Roman Catholic (the few 
Protestants having been expelled from Locarno in 1555), they 
are divided between the Radical and Ultramontane parties 
Since 1876 the intervention of Federal troops (already known 
m 1870) has been frequent m consequence of conflicts of the 
local authorities inter se, or against the Federal Assembly 

The political troubles of Ticino were increased in 1888 by the 
foundation of the see of Lugano, considered by the Radicals 
as likely to advance Clencalism, though it freed Switzerland 
from foreign ecclesiastical rule Hence m September 1890 the 
Radicals carried out a bloody revolution, which necessitated 
Federal intervention, but at a state trial at Zurich in July 


1891 the leaders were acquitted Political passions still run 
high m the canton, as the Radicals and Conservatives are 
nearly balanced in point of numbers 

Authorities —A Baragiola, II Canto popolare a Bosco 0 Gunn 
(Cividale, 1891), A Baroffio, Det Paesx e delle Urre costitxMnti tl 
cantone del Txcino fino all' anno i^gS (Lugano, 1879), Bollettxno 
della Sviitera Itahana, published by the Cant Hist Soc (Bellmzona, 
from 1879) S Borrani, II Ttctno sacro (Lugano, 1896), S Franscini, 
Der Kanton Tessxn (St Gall and Bern, 1835), H Gubler, Geschtchte 
d Kant Tessin, 1830-1841 (Zurich, 1906), L Lavizzan, Escurstom 
n$l cantone Ttctno (Lugano, 1863) Th von Liebenau, La Batta^ha 
di Arbedo (Bellmzona, 1886), F Meyer, Die evangehsche Gemexnde 
tn Locarno (2 vols , Zurich, 1836), E Motta, Det Personaggt celebrt 
che varcarono tl GoUardo net tempi anttcht e moekrm (Belhnzona, 
1884), J R Rahn, Dte mtUelalt Kunstdenkmdler d Kant Tessin 
(Zurich, 1893), “ Rcchtsqucllen d Kant Tessin," m the Zettschrtft 
f schwetz Recht, vols 33-36, 40-42, 44 and 47, L Regolatti, 
Le CosHtuztont del Ttctno, iSoj-igoj (Lugano, 1903), G Respmi, 
Storta pohttca del cantone Ttctno (Locarno, 1904), M Wanner 
Geschtchte des Baues d Gotthardbahn (Lucerne, 1885) 

(W A B C) 

TICINUM (mod Pavia, ^ w ), an ancient city of Gallia Trans- 
padana, founded on the banks of the river of the same name 
(mod Ttctno) a little way above its confluence with the Padus 
(Po) It IS said by Pliny to have been founded by the Laevi 
and Marici, two Ligurian tribes, while Ptolemy attributes 
I it to the Insubres Its importance in Roman times was due to 
the extension of the Via Aemilia from Anminum to the Padus 
(187 B c ), which it crossed at Placentia and there forked, one 
branch going to Mediolanum and the other to Ticinum, and 
thence to Laumellum where it divided once more — one branch 
going to Vercellae (and thence to Eporedia and Augusta 
Praetoria) and the other to Valentia (and thence to Augusta 
Taurinorum or to Pollen tia) The branch to Eporedia must 

have been constructed before 100 b c Tiemum is not m- 
frcquently mentioned by classical writers It was a municipium, 
and from an inscription we know that a triumphal arch was 
erected in honour of Augustus and his family, but we learn little 
of It except that in the 4th century a d there was a manufacture 
of bows there It was pillaged by Attila m a d 452 and by 
Odoacer in 476, but rose to importance as a military centre in 
the Gothic period At Dertona and here the gram stores of 
Liguria were placed, and Theodone constructed a palace, baths 
and amphitheatre, and new town walls, while an inscription of 
Athalan(^ relating to repairs of seats in the amphitheatre is 
preservea (a d 528-529) From this pomt, too, navigation on 
the Padus seems to have begun Narses recovered it for the 
Eastern Empire, but after a long siege the garrison had to 
surrender to the Lombards in 572 Ihe name Papia, from 
which the modern name Pavia comes, does not appear until 
Lombard times, when it became the seat of the Lombard king- 
dom, and as such one of the leading cities of Italy Cornelius 
Nepos, the biographer, appears to have been a native of Ticinum 
Of Roman remains little is preserved — there is, for example, 
no sufficient proof that the cathedral rests upon an ancient 
temple of Cybele — though the regular ground plan of th< 
central portion, a square of some 1150 yds , betrays its Romai 
ongin, and it may have sprung from a military camp This i‘ 
not unnatural, for Pavia was never totally destroyed, even the 
fire of 1004 can only have damaged parts of the city, and the 
plan of Pavia remained as it was Its gates were possibly pre- 
served until early in the 19th century The picturesque covered 
bridge which joins Pavia to tjie suburb on the right bank of the 
river was preceded by a Roman bridge, of which only one pillar, 
in blocks of granite from the Baveno quarries, exists under the 
central arch of the medieval bridge, the rest having no doubt 
served as material for the latter The medieval bridge dates 
from 1351-1354 

See A Taramelh in NoHzte deglt scavt (1894), 73 sqq and reff 

(T As) 

TICKELL, THOMAS (1686-1740), English poet and man of 
letters, the son of a clergyman, was born at Bndekirk near 
Carlisle in i686 After a good preliminary education he went 
(1701) to Queen’s College, Oxford, taking his M A degree in 
1709 He became fellow of his college in the next year, and in 
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lyxi university reader or professor of poetry He did not take 
orders, but by a dispensation from the Crown was allowed to 
retain his fellowship until his marriage in 1726 Tickell’s success 
in literature, as in life, was mainly due to the fnendship of 
Addison, who procured for him (1717) an under-secretaryship 
of state, to the chagrin of Richard Steele, who thenceforth bore 
TickeU no goodwill During the peace negotiations with France 
Tickell published in 1713 the Prospect of Peace In 1715 he 
brought out a translation of the first book of the lltad contem- 
poraneously with Pope’s version Addison’s reported descrip- 
tion of Tickell’s version as the “ best that ever was in any 
language ” roused the anger of Pope, who assumed that Addison 
himself was the author, ^ or had at any rate the principal share 
m the work Addison gave Tickell instructions to collect his 
works, which were pnntcd m 1721 under Tickell’s editorship 
In 1724 Tickell was appointed secretaiy to the lords justices of 
Ireland — a post which he retained until his death, which took 
place at Bath on the 23rd of April 1740 

Kensington Gardens (!•] 22) j his longest poem, is inflated and 
pedantic It has been said that Tickell ’s poetic powers were 
awakened and sustained by his admiration for the person and 
genius of Addison, and undoubtedly his best work is the sincere 
and dignified elegy addressed to the earl of Warwick on Addison’s 
death His ballad of Cohn and Mary was long the most 
popular of his poems Tickell contributed to the Spectator and 
the Guardian 

See T Tickell,” in Johnson’s Lives of the Poets ^ the Spectator y 
Ward’s English 'Poets His Works were pnntcd m 1749 and arc 
included in Chalmers's and other editions of the English Poets 

TICKET (0 Fr esHquet, also estiquette, mod etiquette, from 
tier sleeken, to stick up), by origin a small bill stuck up for the 
purpose of giving notice or information, hence a small pnnted 
or written card or slip, containing a notice, order or the like, 
and more particularly such an one as embodies the terms under 
which the party issuing the ticket grants some right, privilege 
or licence to the party to whom it is issued, where there has 
been valuable consideration for such given by the holder the 
ticket IS the method by winch the parties enter into a con- 
tract Ihe most familiar of this last class of tickets is the 
passenger’s ticket issued by railway companies, tramways 
or ** common carriers ” in general The ticket does not usually 
contain the whole terms of the contract, but refers to the con- 
ditions under which it is issued, to which the holder is consi- 
dered subject if sufficient notice of them is given A ticket 
of admission issued for a theatre, or place of entertainment, 
constitutes a licence to the holder to occupy and use a scat, 
whether particularized or jiot, and such parts of the building 
as may be open to him Such a licence can be revoked by the 
issuer, and the holder may be ejected as a trespasser, subject to 
h’s right to bring an action for damages 

TICKET-OF-LEAVE, a term first invented for the “ emanci- 
pists ” in the days of Australian transportation (see Deporta- 
tion), in the Fnglish penal system, a document or ^^pass” 
handed to a convict who has completed the second stage of his 
sentence and is about to enter the third and Isist, that of con- 
ditional liberation or semi-freedom, in which he goes at large to 
earn his own livelihood as a more or less independent member 
of the community The ticket ” or “ licence ” is the outward 
sign of “ remission ” gained by industry and blameless conduct 
m prison (see Prison), and it may be forfeited for disobedience or 
neglect of certain conditions endorsed upon the licence Convicts 
ere by law required to report themselves at an appointed place 
within forty-eight hours after liberation and again every succeed- 
ing month at the polu e station nearest to their place of abode, 
between the hours of nine in the morning and nine in the evening 
They must get their living by honest means and regular employ- 
ment, and must reside — that is to say, sleep — at the address 
notified by them to the police in order that they may be found 
at once if required for any legal and justifiable purpose If they 

1 Sec Warlon's note in the Bathos (ed Pope and Elwm, x 388), 
where he quotes from Tickell's version and from Addison, and say*? 
the same author 


change their address or withdraw from any known pohee district, 
they must give notice of then removal at the police station at 
which they have been reportmg, stating the place to which they 
are going, and, as far as practicable, their address there, and also 
at the nearest police station within forty-eight hours of arriving 
in any other pohee district in any part of the United Kingdom 
They must produce their licences whenever they are called upon, 
to do so by a police officer 

This treatment of offenders who have already expiated their 
crimes has been deemed to bear heavily on any who are anxious 
to turn over a new leaf To be ever subject to the watchfulness 
of the pohee must often increase the licence-holder’s difficulty 
of leading an honest life The struggle is known to be often 
severe, employers of labour are not too ready to accept the 
services of gaol birds,” and free workmen often resent the 
admission of an old convict amongst their number Pnvatc 
charity has come forward to dimmish or remove this hardship, 
and many societies have been called mto existence for the pur- 
pose of assisting discharged prisoners They are to be found 
m most of the principal cities of the United Kmgdom London 
alone has those of the Church Armv, the St Giles’s Christian 
Mission, the Salvation Army, the Catholic Aid Society, and the 
Royal ^ciety for the Assistance of Discharged Prisoners, which 
was founded in 1856 and has done a vast and meritorious work 
It labours chiefly in the metropolis, it is supported bv 
private subscriptions, but it has control also over the gratuities 
of the liceni ees who accept its aid The prisoners on release 
are first examined at the society’s office as to their prospects 
and wishes, they are given some pocket-money out of their 
own gratuities, and their “ liberty clothing,” a present from the 
prison, IS changed for more suitable clothes They are then 
pheed in respectable lodging-houses until employment is 
obtained for them, after which the society undertakes the 
reporting to the police and by its own agents exercises a watch 
over Its prot6g6s There are upwards of sixty-five societies, 
all certified by the secretary of state, of which the number is 
increasing, every year the subscriptions increase, more money 
is expended, more cases are aided and more ex-convicts are 
rehabilitated Unfortunately a large number of those who 
solicit help belong to the class of lazy loafers who like neither 
work nor honesty ” and who, when the first is found, will not 
adhere to the latter Most of the societies employ agents who 
act as intermediaries between employers and ex-convicts and 
fill a place analogous to that of the “ probation officers ” in 
parts of the United States (see Probation), but the probation 
officer generally interposes at an earlier stage and shields the 
first offender from the consequences of his act, by sparing him a 
visit to the gaol In a speech on Prison Reform in the English 
House of Commons on the 20th of July 1910, the home secre- 
tary’^ outlined a proposed scheme for abolishing ticket-of-leave 
altogether, and entnisting the after-supervision of released 
pnsoners to a central agency of semi-official character 

Aid to discharged prisoners has been largely undertaken in 
European countries, where it is known under the name of 
patronage Local societies exist in most of the capitals and 
chief cities, and efforts are made to rescue neglected or criminal 
children and find work for adults on leaving gaol This assis- 
tance has been called by its keenest supporters the best pro- 
phylactic for enme Conditional liberation is in force m most 
of the northern states of America, and pnsoners are constantly 
released on “ parole ” when they^ have satisfied the parole board 
(of pnson officials) that they will not abuse their liberty, a 
watch is kept over all thus released, who are expected to make a 
monthly report of their conduct and actual position at the time 
of reporting If any one relapses he is liable to recommittal. 

Sec Three Reports of Commons* Committee on the Operation of the 
Act substituting other Punishment tn lieu of Transportation (1856) 

F H 'Win^y Punishment and Reformation {iSg^) (A G) 

TICKING, a strong linen or cotton fabne usually woven m 
Stripes of colour, blue and pink with white being the most 
common The name is denved from a word ‘‘ tick,” common 
in various forms to many languages, signifying a case or sheath 
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Ticking IS used for mattresses, awnings and tents In some 
qualities it is also used as a foundation for embroidery 

White, grey, or brownish warp threads are usually flax, while 
the coloured threads are often cotton The weft is flax or tow 
1 he warps of many oi the cheaper kinds arc made entirely of cotton, 
and lute is used for weft in the cheapest grades A feather tick 
should be made of fine flax yarns set closely, and theie should also 
■be a large number of weft threads per inch Sometimes the inside 
of the tick IS waxed in order to prevent the feathers from working 
out. 

The structure of the fabric is termed a twill, of which four varieties, 
each showing four units, are illustratcfi Fig i , the ordinary three 
leaf twill, IS more extensively used than any other Occasionally 



Fig I Fir 2 

the pattern or twill is m one direction only, but more often the 
direction is reversed at intervals, thus producing what is technically 
termed a “ herring-bone ’ or an arrow-head twill hig 2 com- 
plete on twenty four threads and three picks shows such a pattern, 
where the twill is reversed every twelve threads Figs 3 and 4 arc 



Fig 3 Fig 4 Fig 5 

the four-thread and five-thread straight twills respectively, while 
fig 5 IS the five-thread sateen twill These two latter weaves require 
a great number of threads and picks per inch, and are used only 
in the finest ticks The plain weave is occasionally used for cheaper 
varieties 

Mattress ticks and awmngs are woven with the same twills, but 
the colouring of these, especially of the former, is more elaborate 

TICKNORy GEORGE (1791-1871), American educator and 
author, was born m Boston, Massachusetts, on the ist of August 
1791 He received his early education from his father, Elisha 
Ticknor (1757-1821), who had been principal of the Frankhn 
public school and was a founder of the Massachusetts Mutual 
Fire Insurance Company, of the system of free primary scliools 
m Boston, and of the first New England savings bank In 
1805 the son entered the junior class at Dartmouth, where he 
graduated in 1807 During the next tliree years he studied 
Latin and Greek with Rev Dr John Sylvester Gai diner, rector 
of Tnmty, Boston, and a pupil of Dr Samuel Parr In 1810 
Ticknor began the study of law, and he was admitted to the 
bar in 1813 He opened an office in Boston, but practised 
for only one year He went to Europe in 1815 and for nearly 
two years studied at the university of Gottingen In 1817 he 
became Smith professor of French and Spanish languages and 
literatures (a chair founded in 1816), and professor of belles- 
lettres at Harvard, and began his work of teachmg in 1819 after 
travel and study in France, Spain and Portugal During his 
professorship Ticknor advocated the creation of departments, 
the grouping of students in divisions according to proficiency, 
and the establishment of the elective system, and reorganized 
his own department In 1835 he resigned his chair, 
in which he was succeeded in 1836 by Professor H W 
Longfellow, and he was again m Europe m 1835-1838 After 
his return he devoted himself to the chief work of his life, the 
history and cnlicism of Spanish hterature, in many respects a 
new subject at that time even m Europe, there being no adequate 
treatment of the literature as a whole in Spanish, and both 
Bouterwek and Sismondi having worked with scanty or second- 
hand resources Ticknor developed m his college lectures the 
scheme of his more permanent work, which he published as the 
History of Spanish Literature (New York and London, 3 vols , 
1849) The book is not merely a story of Spanish letters, but, 
more broadly, of Spanish civilization and manners The History 
is exhaustive and exact m scholarship, and direct and unpre- 
tentious in style It gives many illustrative passages from 
representative works, and copious bibliographical references 


It was soon translated into Spanish (1851-1857) by de Gayang 
and de Vedia:, French (1864-1872), a poor version by Magnabt 
and German (1852-186/), by N H Julius and Ferdinand Wo 
The second American edition appeared m 1854, the thir 
corrected and enlarged, in 1863, the fourth, contammg t] 
author’s last revision, in 1872, under the supervision of Geor] 
S Hillard, and the sixth in 1888 Ticknor had succeeded I 
father as a member of the Primary School Board m 1822, ai 
held this position until 1825 , he was a trustee of the Bost( 
Atheneum in 1823-1832, and was vice-president m 1833, ai 
he was a director (1827-1835) and vice-president (1841-186 
of the Massachusetts Hospital Life Insurance ^Company, and 
Trustee of the Massachusetts General Hospital (1826-183 
and of the Boston Provident Institution for Savings (183? 
! 1850), the bank that his father had helped to found He w< 
especially active in the establishment of the Boston Publ 
Library (1852), and served in 1852-1866 on its board of trustee 
of which he was president in 1865 In its behalf he spent fiftee 
months abroad in 1856-1857, at his own expense, and to it 1 
gave at various times money and books, a special feature of h 
plan was a free circulating department He left to the librai 
his own collection, which was particularly strong m Spanish ar 
Portuguese literatures He died m Boston on the 26th 
January 1871 

Tioknor's minor works include, besides occasional reviews ai 
papers, Syllabus of a Course of Lectures on the History and Critms 
of Spanish Literature (1823), Outline of the Princ pal Euents in t 
I tfe of General Lafayette (1825) , Remarks on Changes Lately Propose 
or Adopted in Harvard University (182*5), The Remains of Nathc 
Appleton Haven, with a Memoir of his Life (1827), Remarks on t 
Life and Writings of Daniel Webster (1831), Lecture on the Bt 
Methods of Teaching the Living Languages, delivered, in 1832, befo 
the \merican Inshtute of Education, and the Life of Willia 
Hickhng Prescott (1864) 

See Life, Letters and Journals of George Ticknor (2 vols, i87< 
by George S Hillard and Mrs Anna (Eliot) Ticknor and Mi 
Anna Eliot licknor This book was edited, with a critical mtr 
duction, in 1909, by Ferns Greenslet 

TICKS, the common name for Arachnida {qv) belonging 
the order Acari, of which they constitute the two famuie 
Ixodidae and Argasidae Cullectiv ely the Ixodidae and Arga&id< 
may be distinguished fiom other Acari by the presence of 
median probe, armed with recurved teeth, which project forwan 
beneathJthe mouth and between the palpi, and of a conspicuoi 
spiracuilr area above and usually behind the base of the fourl 
leg on each side As compared with the majority of Acai 
ticks are of large size, distended female specimens of some 
the species measuring half an inch or more in length, whi 
even the newly hatched young can hardly be regarded as micr 
scopical The integument is tough, leathery or horny T] 
mouth parts consist of two small retractile mandibles, of a pa 
of short palpi, and of the toothed probe above mentioned Tl 
palpi and probe or hypos tome are attached to a movab 
sclente or horny plate called the capitulum The capitulur 
with Its associated structures, is sometimes called the rostrur 
whereas sometimes the term rostrum is restricted to the hyp 
stome alone It is by means of the hypostome that ticks pier 
the integument and firmly adhere to the host, whose blood the 
suck for food The two families Argasidae and Ixodidae mj 
be distinguished as follows In the Argasidae the anterr 
portion of the dorsal surface of the body is extended forward 
above the capitulum, so that this structure is concealed fro 
above, the integument is fairly uniformly granular or coriaceoi 
above and below, the palpi are simple and unmodified, there 
no sucker beneath the claws in the adult, and there is only 
slight structural difference between the sexes In the Ixodid< 
the capitulum is not overlapped by a forward extension of t] 
dorsal area, which is smooth and firmly chitimzed either in froj 
or all over, the palpi are usually modified, that is to say, the 
second and third segments are usually excavated internally 
form a sheath for the hypostome, there is a distinct suck 
beneath the claws and the difference between the sexes is w< 
marked, the males having the dorsal integument thickly ai 
continuously chitmized, whereas in the females only its anten 
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portion bears a chitmous plate, the rest of the integument being 
soft to admit of its distension by the blood which is imbibed in 
quantity by members of this sex. Ff)r a longer or shorter 
period of their lives ticks are parasitic upon vertebrate animals 
of various kinds ; but although the belief that the bite of certain 
tropical species is poisonous has long been held by the natives 
of the countries they infest and has been recorded with 
corroborative evidence by European authors in books of travel, 
it is only of recent years that accurate information has been 
acquired of the part played by these Arachnids in transmitting 
from one host to another protozoal blood-parasites which cause 
serious or fatal diseases to man and other animals. 

Roth the Argasidae and Ixodidac contain pathogenic species, of 
whicli the best known are the following : Ornithodoroa monbata, 
belonging to the Argasidae, and called bibo in Uganda, monbata in 
Angola, and tampan on the Zambezi, is widely distributed in tropical 
Africa from Uganda in the north to the Transviuil in the south. It 
was first recorded as poisonous by Livingstone and is now known 
to be the carritsr of the Spirochaetc of relapsing fev<T in man, 
known as tick fever. Although Europeans sutler from this disease 
far more severely than negroes, death seldom follows. Lhe tick 
cspcoially infests old huts and camping grounds and is nocturnal 
in habit, spending the day hidden in (Tt^vices of the walls or floor 
and coming out at night to feed upon the sleeping inmates. An allied 
species, O. tuficala, occurs in Mexico and Texas, where it causes 
considerable destruction amongst poultry and is a j^est to mankind 
as well A similar bad repute attacht;s to other species in different 
parts ot South America; while Avgas miniatiis has been proved to 
be the carrier of the Spirochaetc causing spirillosis in fowls in Rio 
Janeiro, and also in New South Wales, whither it has been introduced 
with imported poultiy. Avgas pevsicus has been introduced in 
the same way into South Africa from Europe. As its name indicates 
it was first discovered in Persia, where the belief in the venomous 
nature of its bite to bunnn beings is both widespread and lu'storical. 
It is singular that the Argasidae, which are for th(! most part parasitic 
upon birds, contain the only species of ticks, especially O. monbata^ 
which are known to be seriously liarniful to mankind; whereas 
amongst the Ixod dac no human pathogenic species has been ascer- 
tained to exist, although several I'ortns have been proved to be highly 
destructive to domestic mammals of difTcrent species. The most 
important of these are the following : Devniacentor veticulatus, a 
species widely distributed in Europe, Asia and America., infects 
dogs in Europe with the Haernatozoon causing the dise.asc known as 
“ biliary fever,” and has been asserted to be answerable for the 
so-called spotted or tick fever in man in the Rocky Mountains. 
The same canine disease results in South Africa from the bite of 
Haemaphysalis leachi. A mblyomma hebvaeum , the bont or variegated 
tick of the Cape Colonists, infects sheep with the Sporozoon causing 
“ heart-water ” sickness, aind in Europe sheep arc inoculated w'ith 
the same disease by another tick, Rhipicephalus buvsa. The so- 
called ” coast fever ” in cattle in Soutli Africa is conveyed by two 
distinct species of the genus JViipicephalus, namely by R. appendicu- 
latus and R. sirnus, which arc locally known respectively as the 
” brown tick ” and the ” black-pitted tick.” Finally Mavgavopus 
anmdatus, of which therer are several geographical races, is the 
carrier of th(i germ causing the destructive cattle-disease variously 
know'll as ‘‘ Texas ” or " red-water ” fever in Anierica, South Africa 
and Australia. In the United States alone tlic annual pecuniary 
loss in cattle stock occasioned by the ravages of this tick tlisease 
was computed in 1907 at one hundred million dollars. With one 
or two possilile, exceptions, like Avgas vespevtilonis, which has only 
been obtained from Juiropean bats, no species of tick is know n to 
be confined to a particular host. The common sheep-tick {Ixodes 
vicinus) of England, for example, infects cattle and dogs as w'ell as 
sheep; and the pathogenetic Ixodidae above mentioned occur 
parasitically upon other mammals than those to which they convey 
the diseases specified. Reptiles aie infested as well as mammals, 
and it is no uncommon thing to find specimens of Ixodidae of various 
kinds adherent to tortoises, snakes and lizards. Ticks belonging 
to the Ixodidae differ to a certain c.xtcnt in their life-histories. 

Mature males and females are found together upon the same host. 
F'ertilization is eliccted by the male transferring spermatophorcs 
into the genital orifice of the female by means of his proboscis. The 
gorged and fertilized female quits her hold of the host, and falling 
to the ground, proceeds after a short delay to lay her eggs in some 
sheltered spot. The number of eggs laid is enormous, one com])uta- 
tion putting it at twenty thousand. After oviposition, which may 
extentl over several weeks, the female dies. The newly-hatchcd 
young has only three pairs of U;gs and is without spiracular and 
genital orifices. Thes(^ young, or larvae as they are called, after the 
integument has hardened by exposure to the air, climb up the stalks 
of grain or herbage and cling with outstretched legs waiting for 
passing animals. They seize; hold of the first that brushes by, and 
crawhng to a suibible place become engorged witli blood. After 
about a week’s feeding they drop to the ground, lie dormant for 
a month, during which time they acquire their fourth pair of legs 


and spiracles, and, moulting, emerge from their old skin as nyvnphi 
Nymphs repeat the behaviour of the larvae, and finally moult int 
the adult, showing the generative orifice, which is the mark c 
maturity. The adult secures a host in the same way as the younf 
Both sexes feed upon blood; whereas the male alters but little i 
apocaraiice, the female becomes enormously distended. 

From the foregoing epitome which applies to many specie} 
Rhipicephalus appendiculatus for example, it is evident that e\4er 
individual tick has to find a host on three occasions, namely, a 
larva, nymph and adult. In R. buvsa, however, the moult tha 



Fig. I. — Hyalomnta aegyptium, Savigny. Undistended female, 
a, Rostrum or hypostome; h, b, Paljn; c, Capitiilum; /, Abdomen. 



Fig. 2. — The same; under side. 

a, Rostrum or hypostome ; b,h. Palpi; c, Genital aperture; d, An? 
orifice; e, e. Ventral surface of capitiilum; g, Sternum; 1-7, sc^ 
ments of leg. 

transforms the larva into the nymph takes place on the host, ani 
in Margavopus annulatus the translormation of larva into nyinp 
and nymph into adult is clfected without the temporary sojour: 
on the ground. Another species, Hyalornma aegyptium, the so-callo( 
camel-tick of Egypt and Arabia, is alleged to be parasitic only i; 
its mature stage. Again, in Ornithodorus monbata, whicli is parasiti 
a])parently only at night, the young does not hatch from the eg 
until it hiis attained the nymphal stage. 

It is an interesting and important fact that the newly hatchei 
young of certain species, Margavopus annulatus for instance, befor 
it has fetl, if produced by a female carrying the germs of spirillosij 
can infect healthy organisms w'ith the disease. From this it i 
evident that the Spirochaetes pass directly from the mother ticJ 
to her offspring. 

Duration of life in ticks depends upon the conditions of thei 
existence. Under favourable conditions, when food is obtainable 
growth is rapid, the timt; from tlie hatching of the young until i 
reaches maturity and dies after oviposition being, for example 
about eleven w'eeks in R. appendiculatus and only about three week 
in M. annulatus. On the other hand, when fcH:)d is not obtainable 
life may be indefinitely prolonged if the tick be guarded from enemic: 
and from atmospheric conditions inimical to existence. Example: 
of Ixodes vicinis have been kept lor two years and three months with 
out feeding, and specimens of Avgas pevsicus were still alive alto: 
four years’ starvation. (R. I. P.) 

TICONDEROGA, a village in the township of Ticonderoga 
Essex county, New York, U.S.A., on the outlet of Lake George 
loom, by rail N. by E. of Albany. Pop. (1890), 2267; (1900) 
1911; (1905, state census), 1749. Ticonderoga is served by th( 
Delaware & Hudson and the Rutland railways. The wate 
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from Lake George falls here about 30 ft , providing water-power, 
and among the manufactures are paper pulp, paper-making 
machinery and lumber Flake graphite was discovered in this 
vicinity as early as 1815, and for years two mines (with quartzite 
veins, respective!) 1-5 and 2-15 ft thick) at Ticonderoga were 
the principal source of supply of good crystalline graphite 
Commanding a portage on the line of water communication 
between Canada and the English colonies, Ticonderoga was a 
place of considerable strategic importance during the Seven 
Years ’ War On a commanding elevation overlooking the present 
village and Lake Champlain the French began budding a fort 
of earth and timber in 1755 called it Fort Carillon, later it 
was named Fort Ticonderoga Sir William Johnson led an expe- 
dition in the same year against this fort and Crown Point, though 
he failed to capture the forts he defeated Baron Ludwig August 
Dieskau in the battle of Lake George and erected at the head of 
the lake Fort William Henry, which was captured by the marquis 
dt Montcalm in 1757 On the 8th of July 1758 less than 4000 
Frenchmen were confronted at Fort Carillon by about 6000 
British regulars and 10,000 provincials under Lieut -General 
lames Abercrombie and Brigadier-General George A Howe, but 
Howe, the controlling spirit of the British force, had been 
killed on the 6th of July, and Abercrombie, after an ineffective 
attack which cost him nearly 2000 men killed or wounded, 
retreated In 1758, however, when Montcalm had gone to 
Quebec to oppose Wolfe and a force of only 400 men was left at 
Ticonderoga, Lord Amherst with 11,000 men invested it, and 
on the 26th of July the garrison blew up and abandoned the 
fortifications At the becmning of the War of Independence, 
on the loth of May 1775, the lort was surprised and captured by 
Ethan Allen It was recovered by the British on the 5th of 
July 1777, during Burgoyne’s campaign, was abandoned immedi- 
ately after Burgoyne*s surrender in October 1777, but was 
re-occupicd by the British in 1780* After the close of the war it 
was allowed to fall into rums. In 1909, on the occasion of the 
tercentenary celebration of the discovery of Lake Champlain, 
the restoration of the fort was begun under the direction of the 
owner of the site The settlement of this region was begun soon 
after the close of the Seven Years^ War, and the township of 
Ticonderoga was set apart from the township of Crown Point in 
1804 The village of Ticonderoga was incorporated in 2889 
The name Ticonderoga is a corruption of an Indian word 
said to mean “ sounding waters 

TIDE (O Eng iid, cf Ger Zeit, time or season, connected 
with root of Sanskrit a-dth^ endless), a term used generally for 
the daily rising and falling of the water of the sea, but more 
spe( ifically defined below 

I — General Account of Tides and Tidal Theories 

§ I Defint/ton of Tide — When, as occasionally happens, a 
ship in the open sea meets a short succession of waves of unusual 
magnitude, we hear of tidal waves, and the large wave caused by 
an earthquake is commonly so described But the use of the 
adjective “ tidal ” appears to us erroneous in this context, for 
the tide is a nsing and falling of the water of the sea produced 
by the attraction of the sun and moon A rise and fall of the sea 
produced by a regular alternation of day and night breezes, by 
regular rainfall and evaporation, or by any influence which the 
moon may have on the weather cannot strictly be called a tide 
Such alternations may be mextricably involved with the rise 
and fall of the true astronomical tide, but we shall here distinguish 
them as meteorological tides It is well known that there are 
strongly marked diurnal and semi-diumal inequalities of the 
barometer due to the sun’s heat, and they may be described as 
atmosphenc meteorological tides ^ These movements both in 
the case of the sea and m that of the atmosphere are the result 
of the action of the sun, as a radiating body, on the earth True 
astronomical tides in the atmosphere would be shown by a 

^ Lord Kelvm shows that the attraction of the sun on these tides 
must produce an excessively small acceleration of the earth's rotation 
See SociitS de physique (September 1881), or Proc Roy Soc Edtn 
(1881-1882), p, 396 


regular rise and fall in the barometer, but such tides are 
undoubtedly very minute, and we shall not discuss them in 
this article, merely referring the reader to the 
Mecanique celeste of Laplace, bks 1 and xiii We 
shall m the present article extend the term “ tide ” 
to denote an elastic or viscous periodic deformation of a solid 
or viscous globe under the action of tide-generating forces 
§ 2 General Description of Tidal Phenomena If we live by the 

sea or on an estuary, we see that the water rises and falls nearly 
twice a day, speaking more exactly, the average interval from 
high-water to high-water is about 12’' 25’“, so that the average 
retardation from day to day is about 50*", Ther times of high- 
water are then found to bear an intimate lelation with the 
moon’s position Thus at Ipswich high-water occurs when the 
moon IS nearly south, at London Bridge when it is south-west, 
and at Bristol when it is east-south-east For a very rough 
determination of the time of high-water it is sufficient to add the 
solar time of high-water on the days of new and full moon (called 
the establishment of the port ”) to the time of the moon’s 
passage over the meridian, either visibly above or invisibly below 
the horizon The interval between the moon’s variabUity 
passage over the meridian and high-water varies o//iiferv«/ 
sensibly with the moon’s age From new moon to •fter Mooa*g 
first quarter, and from full moon to third quarter 
(or rather from and to a day later than each of these 
phases), the interval diminishes from its average to a minimum, 
and then increases again to the average, and in the other two 
quarters it increases from the average to a maximum, and then 
diminishes again to the average 
The range of the rise and fall of water is also subject to great 
variability On the days after new and full moon the range of 
tide is at Its maximum, and on the day after the first 
and third quarter at its minimum The maximum sprtag aad 
IS called ‘‘spring tide” and the minimum “neap 
tide,” and the range of spring tide is usually nearly three times 
as great as that of neap tide At many ports, however, 
especially non-European ones, two successive high-waters are of 
unequal heights, and the law of variability of the difference is 
somewhat complex, a statement of that law will be easier when 
we come to consider tidal theories In considering any single 
oscillation of water level we find, especially in estuaries, that 
the mterviJ from high to low water is longer than that from low 
to high water, and the difference between these two intervals 
is greater at springs than at neaps 
In a river the current continues to run up stream for some 
considerable time after high-water is attained and to run down 
similarly after low-water Much confusion has been 
occasioned by the indiscriminate use of the term ^ 

“ tide ” to denote a tidal current and a rise of water, and it has 
often been incorrectly inferred that high-water must have been 
attained at the moment of cessation of the upward current The 
distinction between “ rising and falling ” and “ flowing and 
ebbing ” must be maintained in rivers, whilst it is Qig^ij^ction 
unnecessarv at the seaboard If we examine the ofRiaeant/ 
progress of the tide-wave up a river we find that high- F«// from 
water occurs at the sea earlier than higher up If, 
for instance, on a certain day it is high-water at 
Margate at noon, it is high-water at Gravesend at a quarter past 
two, and at London Bridge a few minutes before three The 
interval from low to high water diminishes also as we go up the 
river, and at some distance up certain rivers — as, for example, 
the Severn — the rising water spreads over the flat sands in a 
roaring surf and travels up the river almost like a wall of water 
This kind of sudden nse is called a “bore” ^{qv) In other cases 
where the difference between the periods of rising and falling 
IS considerable there are, in each high-water, two or three rises 
and falls A double high-water exists at Southampton 
When an estuary contracts considerably, the range of tide 
becomes largely magnified as it narrows, for example, at the 

® Founded on G, B Airy's “ Tides and Waves," in Ency Metrop 
* See a senes of papers beanng on this kind of wave by Sir W 
Thomson (Lord Kelvin) in Phil Mag (1886-1887) 
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entrance of the Bristol Channel the range of spring tides is 
about i8 ft , and at Chepstow about 50 ft This augmentation 
Augmenf- height of the tide-wave is due to the concen- 

Uon of tration of the energy of motion of a large mass of 
Height la water into a narrow space At oceanic ports the 
BetumrUe. phenomena are much less marked, the range of 

tide being usually only 2 or 3 ft , and the interval from high 
to low water sensibly equal to that from low to high water The 
changes from spring to neap tide and the relation of the time 
of high-water to the moon’s transit are, however, the same 
both on the open coast and in rivers 
In long and narrow seas, such as the English Channel, the tide 
in mid-channel follows the same law as at a station near the mouth 
of a river, rising and falling m equal times , the current 
fo^dSeae direction analogous to up stream for three 

* hours before and after high-water, and down stream 
for the same period before and after low-water But near the 
sides of channels and near the mouths of ba> s the changes of the 
currents are very complex, and near the headlands separating 
two bays there is usually at certain times a very swift current, 
termed a “ race 

In inland seas, such as the Mediterranean, the tides are nearl) 
insensible except at the ends of long inlets Thus at Malta the 
tides are not noticed by the ordinary observer, whilst at Venice 
they are conspicuous 

The effect of a strong wind on the height of tide is generally 
supposed to be strongly marked, especially in estuaries In the 
case of an exceptional gale, when the wind veered 
“ round appropriately. Airy states ‘ that the water 

has been known to depart from its predicted height at 
London by as much as 5 ft The effect of wind will certainly 
be different at eaih port The discrepancy of opinion on this 
subject appears to be great — so much so that we hear of some 
observers concluding that the effect of the wind is 
insensible Variations in barometric pressure also 
cause departures from the predic ted height of water, 
high barometer corresponding to decrease of height of water 
Roughly speaking, an inch of the mercury column will corre- 
spond to about a foot of water, but the effect seems to vary 
much at different ports 

Manners and hydrographers make use of certain technical 
terms which we shall now define and explain 

The “ establishment of the port ’ already referred to above, is 
the average interval which elapses between the moon's transit across 
the meridian at full moon and at change of moon, and 
'^chnlcal occurrence of high water bince at these times the 

<?*«****” moon crosses -ihe meridian at twelve o’clock either of 
by SmUorn night, the “ estabhshment ” is the hour of tht 

clock of high water at full and change 

It has already been remarked that s>pring tide occurs at most 
places a day or a day and a half after full and change of moon Now 
it IS more important in the theory of the tides to know what occurs 
at sprmg tide than what occurs at full and change of moon Thus 
the term “ the corrected estabhshment of the pt^rt " is used to denote 
the interval in hours elapsing at spnng tide between moon’s transit 
and high-water The difference between the ordinary and the 
corrected estabhshments is of small amount At any other state 
of the moon, except full and change, the “ interval " or lunitidal 
interval ” means the interval between the moon’s upper or lower 
transit and high-water 

The average mterval elapsing between full or change of moon 
and spring tide is called the age of the tide ”, as already remarked 
this interval is commonly about a day or a day and a half, but it 
may be twice as great in some places The use of this term arises 
from the idea that spring tides are generated at some undefined 
place exactly at full or change of moon and take an interval of 
time denoted the ” age ” to reach the place of observation The 
term is not altogether satisfactory, since it implies a theory, but it 
must be referred to as in general use 

The average height art spring tide between high and low water 
marks is called “the spring rise", the similar height at neap tides 
is, however, called “ the neap range ” “ Neap nse ” is used to 
mean the average height between high-water of neap tides and 
low-water of spring tides Thus both at springs and neaps the 
term “ nse ” reiers to the nse above the level of low- water at sprmg 
tide French hydrographers call half the spnng nse “ the unit of 
height ” 
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The ' diurnal mequahty ” of the tide denotes the fact tha 
successive high-waters and successive low-waters are unequal t 
one another In England the diurnal inequality scarcely exists 

The practice of the Bntish admiralty is to refer their sounding 
and tide tables to “ mean low- water mark of ordmary spnng tides 
This datum is found by taking the mean of all the available observs 
tions of sprmg tides, excluding however from the mean any spnn 
tides which may be considered abnormal The admiralty datum 1 
not, then, susceptible of exact scientific definition , but when it ha 
once been fixed with reference to a bench-mark ashore it is expedier 
to adhere to it by whatever process it was first fixed * 

When now tidal stations are established in India the datum < 
reference has since about 1885 been “ Indian low-water mark 
which IS defined as lieing below mean sea-level by the sum of tl 
semi-ranges of the tides K, O (see ^ 24, 25 on Harmon 

Analysis below) 

In ordinary parlance sailors very commonly use the term “ tide 
when they mean what may be more accurately described as a tid« 
current 

^ 3 Ttdal Observation the Tide-gauge — lidal prediction 
only possible when accurate observations have been made of th 
phenomena to be predicted, and the like is true of verificatio 
after prediction It was formerly thought sufficient to note tV 
heights of the water at high and low water, together with th 
times of those events, and the larger part of the observatior 
which exist are still of this character, but complete investigatio 
of the law of tidal oscillations demands that the height < 
the water should be measured at other times than at high an 
low water 

With whatever degree of thoroughness it is proposed to obsen 
the tides the procedure is much the same The simplest sort i 
observation is to note the height of the water on a 
graduated staff fixed in the sea, with such allowance 
as may be possible for wave motion It is, however, far preferab 
to sink a tube into the sea into which the water penetrates throug 
small holes, and the wave motion is thus annulled In the call 
water inside the tube there lies a float, to which is attached a cor 
passing over a pulley and counterpoised at the end The motio 
of the counterpoise against a scale is observed In either ca< 
the observations may he made every hour, or the times an 
heights of high and low water ma) be noted 

In more careful observations than those referred to abo\ 
the tidal record is automatic and continuous and is derived b 
means of an instrument called a tide-gauge. 

Ihis gauge should be placed in a place where we may obtam 
fair representation of the oscillation of the surrounding sea 1 
such a site a well or tank is built on the shore communi- _ 
eating by a channel with the sea at about 10 ft below ' 
lowest low-water mark In some cases an artificially constnicte 
well may be dispensed with, where some lagoon or pool exisi 
so near to the sea as to permit junction with the sea by mear 
of a channel below low-water mark At any rate we suppose tha 
water is provided rising and falling with the tide without muc 
w'ave-motion A cvhndncal float usually a hollow metallic bo 
or a block of greenheart wood hangs and floats in the well and 
of such density as just to smk without support The float han§ 
under very light tension by a platinum wire or by a metallic nbboi 
or by a cham The suspension wire is wrapped round a wheel an 
imparts to it rotation proportional to the rise and fall of tide B 
a simple geanng this wheel drives another, by winch the range 
reduced to any convenient extent A fine wire wound on the fim 
wheel of the tram drags a pencil or pen up and down or to and fr 
proportionately to the tidal oscillations The pencil is lightl 
pressed agamst a drum, which is driven by clockwork so as to mak 
one revolution per day The pen leaves its trace or tide curve o 
paper wrapped round the drum The paper is fixed to the drur 
with the edges of the paper at the XII o^clock Ime and the recor( 
of a fortnight may be taken without change of paper An exampl 
of a tide-curve for Apollo Bunder, Bombay, from the ist to th 
15th of January 1884 is shown in fig i 

The curves are to be read from right to left, and when we read 
the left-hand edge of the p^er we re-enter agam at the same heigh 
on the right-hand edge The numbers on the successive curve 
denote the days of the month 

Wo have chosen an example from a sub-tropical region becaus 
it illustrates the remarkable regularity of the tides in a region wher 
the weather is equable Further if the reader will note the succes 
sive high-waters or low-waters which follow one another on any on( 
day he will see a strongly marked diurnal inequality,” whid 
would have been barely perceptible in a European tide-curve. 

•* bee J N Shoolbred on datum levels, Brtt Assoc Report 
(1879) 


Airy “ Tides and Wa\cs 


Ibid §§ 572-573 
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§ 4 Ttde-T ahles and the Decree of Accuracy in Tidal Prediction ^ 
— The connexion between the tides and the movements of the 
Bmpirical moon and sun is so obvious that tidal predictions 
TidB-tabUa were regularly made and published long before 
mathematicians had devoted their attention to them and these 
predictions attained considerable success, although they were 
founded on empirical methods During the i8th centur>, and 
even m the earlier part of the 19th, the art of prediction was 
regarded as a valuable family secret to be jealously guarded from 
the public The best example of this kind of tide-table was 
afforded by Holden’s tables for Liverpool, founded on twenty 
ytais of observation by a harbour-master named Hutchinson ^ 


the heights and times are tabulated according to the hour 
of the clock at which the moon will cross the meridian at the 
place of observation, distinguishing between the visible and 
invisible transits Certain simple corrections have also to be 
applied A considerable degree of elaboration has to be given 
to the table, in order that it may give accurate results, and it 
would occupy some half-dozen to a dozen pages of a book, its 
extension varying according to the degree of accuracy aimed at. 
It might occupy about five minutes to extract a prediction from 
the more elaborate form of such a table There are many ports 
of considerable commercial importance where, nevertheless, it 
would hardly be worth while to incur the grea*t and repeated 



Fig I • 


-Tide-curve for Bombay from the beginning of the civil year 1884 to the midnight ending Jan 14, 
1884, o from 12*’ Dec 31, 1883, t® 12** Jan 14, 1884, astronomical time 


Zero of 
Gauge 


About 1832 the researches of W Whewcll and of Sir John 
Lubbock (senior) pointed the way to improvement on the 
empirical tables prepared by secret methods, and sinie that time 
the preparation of tide-Ubles has become a branch of science 

A perfect tide-table would tell the height of the water at the 
place of observation at every moment of the day, hut such a 
Prediction t:able would be cumbrous, it is therefore usual to 
for each predict only the times and heights of high-watcr and 
of low-water The best kind of tide-table contains 
definite forecasts for each day of a definite year, and we may 
describe it as a special table Although the table is only made 
for one definite place, yet it is often possible to give fairly 
accurate predictions for neighbouring ports by the application 
of corrections both for time and height Special tide-tables 
are published by all civilized countries for their most important 
harbours 

But there is another kind of table, which we may describe as a 
general one, where the heights and times are given by reference 
Prediction which the moon crosses the meridian 

^^^h a table is only applicable to a definite 
to Time of place, yet it holds good for all time In this case it is 
Moon*$ necessary to refer to the Nautical Almanac for the 
raneit moon’s transit, and a simple calculation 

then gives* the required rc^sult In a general tide-table 

1 Itcfcrcnces may be given to two papers by G H Darwm on this 
subjc^ct, VIZ “ Tidal Prediction/’ Phtl Trans , A (1891) pp 159-229, 
«and ' An apparatus for facilitating the reduction of tidal observa- 
tions '' Proc Roy Soc (1892), vol lu Tor a general account with- 
out mathematics see Darwin's Tides, &c , this section is founded 
on chs xm and xiv of that book For mathematical methods 
see Maurice L6vy Thione des marges (Pans 1898) 

Whcwell, History of Inductive Sciences, n 248, Dirwin’s Tides, 
<!>c ch IV 


cxpenditujjB mvolved m the publication of special tables I 
this kind m elaborate general table has been used in few cas< 
and the information furnished to mariners usually consi 
either of a full prediction for every day of a future year, or 
a meagre statement as to the average rise and interval, which 
must generally be almost useless 

Ihe success of tidal predictions vanes much according to the 
place of observation In stormy regions the errors are 
often coneiderablc, and the utmost that can be expected , 
of a tide-table is that it shall be correct with a sterdy 
barometer and in calm weather But such conditions 
are practically non-existent and therefore errors are 
mevitable 

Notwithstanding these perturbations tide-tables are usually of 
surprising accuracy even m northern latitudes, this may bo seen 
from the following table showing the results of com- 
parison between prediction and actuality at Portsmouth 
The importance of the errors in height depends, of 
course on the range of the tide , it is well therefore, to ^ rtemoatb 
note that the average ranges of the tide at springs and neaps are 
13 ft 9 in and 7 ft g in respectively 

Prediction at such a place as Portsmouth is difticult, on account 
of the mstdbility of the weather but, on the other hand the tides 
in themselves are remarkably simple in character Let 
us now turn to such a port as Aden where the weather ® 

IS very uniform, but the tides very complex on account 
of the large diurnal inequality which fiequontly 
obliterates one of two successive high-waters The short senes of 
compansons between actuality and prediction which we give below 
may be taken as a fair example of what would hold good when a 
long senes is examined The results refer to the intervals loth of 
March to the 9th of Apnl and the 12th of November to the 12th of 
December 1884 Ir these two periods there should have been ii8 
high waters but the tide-gauge failed to register on one occasion, 

^ Darwin, " Tidal Prediction ” quoted above This kind of table 
hxs been applied with some success at C aims m North Queensland 
whcie there is a large diurnal inequality 
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so that ono comparison is lost We thus have 1 1 7 cases to consider, 
but on one occasion the diurnal in^uahty obliterated a high-water 
leaving 116 actual conmarisons '^e maximum range of the tide 
at Aden is 8 ft 6 in and this serves to give a standard of importance 
for the errors in height 


Table of Errors tn the Prediction of High-Water at Portsmouth tn 
the months of January, May and September tSgy 


Time 

Height 

Magnitude of 
Error 

Number of 

Md^itude of 
Error 

Number of 

Cases 

Cases 

O’" to S’" 

69 

Inches 

0 to 0 

89 

O'" to I o'" 

50 

7 to 12 

58 

II'" to 15'" 

25 

13 to 18 

24 

I O'" to 20*" 

10 

19 to 24 

6 

21'" to 25'" 

II 

— 1 

— 

2 O'" to 30'" 

7 

— 


SI"* to 35"* 

4 

— 

— 

52'" 

I 

— 

— 

— 

177 

— 

177 


Table of Errors in the Prediction of High-Water at Aden tn March- 
April and November-December jSSf. 


lime Height 


Magnitude of 

Number of 

Magnitude of 

Number of 


Error 

Cases 

Errol 

Cases 


om to 5"* 

35 

Inches 

0 

15 


5"' to I o'" 

32 1 

I 

48 


10'" to 15'" 

19 

2 

28 


15m to 20»" 

19 

3 

14 1 

1 

1 

20*" to 25*" 

5 

4 

II 

1 

20*" and 28 ^ 

2 

No higli water 

1 ^ 1 


33*" and 36*" 

2 

— 



5O'" aiKl 57'" 

2 

— 

— 


No high water 

I 

— 

— 


— 

117 

— 

117 



It would be natural to think that when a prediction is erroneous 
by as much as fifty-seven minutes it is a very bad ono, but such a 
conclusion may bo unjust There was one case in which the high 
water was completely obliterated by the diurnal inequality, but there 
were many others in which there was nearly complete obliteration 
so that the water stood nearly stagnant for several hours A measure 
of the degree of stagnation is afforded by the amount of nse from 
low to high-water Now on examining all the eleven cases where 
the error of time was equal to or over twenty minutes we find five 
cases in which the range from low to high-water was less than 8 in , 
and these include the errors of hfty-six and of fifty-seven minutes 
There is one case of a rise of 1 3 in with an error of thirty-six minutes , 
one case of a rise of 17 in with an erroi of twenty-two rainutos, one 
of 19 in nse with thirty- three minutes error Ihe remaining three 
cases have rises of 2 ft 10 in 3 ft g in , 3 ft ii in and eriors of 
twenty-two, twenty-three twenty minutes Thus all the very 
large errors of time correspond with approximate stagnation and 
are unimportant It is fair to conclude, therefore, that the predic- 
tions as to time are very good The predictions as to height are 
obviously good, for more than half were within i in and only eleven 
had an error of as much as 4 in 

When it IS considered that the incessant variabihty of the tidal 
forces the complex outlines of the coast> the depth of the sea the 
earth's rotation and the peiturbations by meteorological influences 
are all involved it should be admitted that the success of tidal 
prediction is remarkable If further evidence were needed we 
might appeal to tidal prediction as a convincing proof of the truth 
of the theory of gravitation 

§ 5 General Explanation of the Cause of Tides — ^The moon 
attracts every particle of the earth and ocean, and by the law of 
gravitation the force acting on any particle is directed 
geamUag towards the pioon’s centre, and is jointly proportional 
Ptrreem masses of the particle and of the moon, and 

inversely proportional to the square of the distance between the 
particle and the moon^s centie If we imagine the earth and 
ocean subdivided into a number of small portions or particles 
of equal mass, then the average, both as to direction and intensity 
of the forces acting on these particles is equal to the force acting 
on that particle which is at the earth’s centre For there is 


symmetry about the line joining the centres of the two bodies, 
and, if we divide the earth into two portions by an ideal spherical 
surface passing through the earth’s centre and having its centre 
at the moon, the portion remote from the moon is a little larger 
than the portion towards the moon, but the nearer portion is 
under the action of forces which are a little stronger than those 
acting on the farther portion, and the resultant of the weaker 
forces on the larger portion is exactly equal to the resultant of the 
stronger forces on the smaller If every particle of the earth and 
ocean were being urged by equal and parallel forces there would 
be no cause for relative motion between the ocean and the earth 
Hence it is the departure of the force acting on any particle from 
the average which constitutes the tide-generating force Now 
It is obvious that on the side of the earth towards the moon the 
departure from the average is a small force directed towards the 
moon , and on the side of theearth away from the moon the depar- 
ture IS a small force directed away from the moon Also these 
two departures are very nearly equal to one another, that on 
the near side being so little greater than that on the other that 
we may neglect the excess All round the sides of the earth along 
a great circle perpendicular to the line joining the moon and earth 
the departure is a force directed inwards towards the earth’s 
centre Thus we see that the tidal forces tend to pull the water 
towards and away from the moon, and to depress the water at 
right angles to that direction 



In fig 2 this explanation is illustrated graphically The 
relative magnitudes of the tidal forces are given by the numbers 
on the figure M is the direction of the moon, V' the centre 
of the hemisphere of the earth at which the man in the moon 
would look, I the centre of the hemisphere which would be 
invisible to him, DD are the sides of the earth where the tidal 
force IS directed towards the earth’s centre The outward 
forces at V and I are exactly double the inward forces at D 
and D 

If It were permissible to neglect the earth’s rotation and to 
consider the system as at rest, we should find that the water 
was in equilibrium when elongated into a prolate ellipsoidal or 
oval form with ffs longest axis directed towards and away from 
the moon 

But It must not be assumed that this would be the case when 
there is motion For, suppose that the ocean consisted of a 
canal round the equator, and that an earthquake rbeoryot 
or any other cause were to generate a great wave in Equatorial 
the canal, this wave would travel along it with Canal oa 
a velocity dependent on the depth If the canal 
were about 13 miles deep the \elocity of the wave would be 
about 1000 miles an hour, and with depth about equal to the 
depth of our seas the velocity of the wave would be about half 
as great We may conceive the moon’s tide-generating force 
Ob making a wave in the canal and continually outstripping 
the wave it generates, for the moon travels along the equator 
at the rate of about 1000 miles an hour, and the sea is less than 
13 miles deep The resultant oscillation ot the ocean must 
therefore be the summation of a series of partial waves 
generated at each mstant by the moon and always falling 
behind her, and the aggregate wave, being the same at each 
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instant, must travel looo m an hour so as to keep up with 
the moon 

Now It IS a general law of frictionless oscillation that, if a 
slowly varymg periodic force acts on a system which would 
osallate quickly if left to itself, the maximum excursion on one 
side of the equilibrium position occurs simultaneously with the 
maximum force in the direction of the excursion, but, if a 
quickly varying periodic force acts on a system which would 
oscillate slowly if left to itself, the maximum excursion on one 
side of the equilibrium position occurs simultaneously with the 
maximum force in the direction opposite to that of the excursion 
An example of the first is a ball hanging by a short string, which 
y^e push slowly to and fro, the ball will never quit contact with 
the hand, and will agree with its excursions If, however, the 
ball is hanging by a long string ^^e can play at battledore and 
shuttlecock with it, and it always meets our blows The latter 
IS the analogue of the tides, for a free wave in our shallow canal 
goes slowly, whilst the moon s tide-generating 
Inverted ^^tion goes quickly Hence w hen the system is left 
to settle into steady oscillation it is low-water under 
and opposite to the moon, whilst the forces are such as to tend 
to make high-water at those times 
If in this case we consider the moon as revolving round the 
earth, the water assumes nearly the shape of an oblate spheroid 
or orange-shaped body with the shortest axis pointed to the 
moon The rotation of the earth in the actual case introduces a 
complexity which it is not easy to unravel by general reasoning 
We can see, however, that if water moves from a lower to a 
higher latitude it arrives at the higher latitude with more velocity 
from west to east than is appropriate to its latitude, and it vnll 
move accordingly on the earth’s surface Following out this 
conception, we see that an oscillation of the water to and fro 
between south and north must be accompanied by an eddv 
The solution of the difficult problem involved m working out 
this idea will be given below 

The conclusion at which we have arrived about the tides of 
an equatorial canal is probably more nearly true of the tides of 
a globe partially covered with land than if we were to suppose 
the ocean at each moment to tissume the prolate figure of equili- 
brium In fact, observation show's that it is more nearly low- 
water than high-watcr w'hen the moon is on the meridian If we 
consider how the oscillation of the water would appear to an 
observer earned round with the earth, we see that he will have 
low-water twice in the lunar day, somewhere about the time 
when the moon is on the meridian, either above or below the 
horizon, and high-water half-way between the low waters 
If the sun be now introduced we have another similar tide of 
about half the height, and this depends on solar time, giving 
low-water somewhere about noon and midnight 
Intiuence superposition of the two, modified by friction 

and by the interference of land, gives the actually 
observed aggregate tide, and it is clear that about new and full 
moon we must have spring tides and at quarter moons neap 
tides, and that (the sum of the lunar and solar tide-generating 
forces being about three times their difference) the range of 
spring tide will be about three times that of neap tide 
So far we have supposed the luminanes to move on the 
equator, now let us consider the case where the moon is not 
on the equator It is dear in this case that at any 
Tidee*^ place the moon’s zenith distant e at the upper transit 
IS different from her nadir distance at the lower 
transit But the tide-generating force is greater the smaller the 
zenith or nadir distance and therefore the forces arc different 
at successive transits This was not the case when the moon 
was deemed to move on the equator Thus there is a tendency 
for two successive lunar tides to be of unequal heights, and the 
resulting inequality of height is called a “ diurnal tide This 
tendency vanishes when the moon is on the equator, and as 
this occurs each fortnight the lunar diurnal tide is evanescent 
once a fortnight Similarly in summer and wmter the successive 
solar tides are generally of unequal height, whilst in spring and 
autumn this difference is inconspicuous 


One of the most remarkable conclusions of Laplace’s theory 
of the tides, on a globe covered with ocean to a uniform depth, 
IS that the diurnal tide is everywhere non-existent Qy^teecent 
But this hypothesis differs much from the reality, inOceMuot 
and in fact at some ports, as for example Aden, uniform 
the diurnal tide is so large that during two portions 
of each lunation there is only one great high-water and one 
great low'-water in each twenty-four hours, whilst in other 
parts of the lunation the usual semi-diurnal tide is observed 

§ 6 Progress of the Tide-wave over the Ocean and in the British 
Seas — ^Sufficient tidal data would give the state of the tide 
at every part of the world at the same instant of time, and if the 
tide wave is a progressive one, like such wave as we may observe 
travelling along a canal, we should be able to picture mentally 
the motion of the tide-wave over the ocean and the successive 
changes m the height of water at any one place But we are 
not even sure that the wave is progressive, for in some oceans, 
such as perhaps the Atlantic, the motion may be only a see-saw 
about some line in mid-ocean — up on one side and down on the 
other, or it may more probably be partly a progressive wave 
and partly a see-saw or stationary oscillation In contracted 
seas the wave is undoubtedly predominantly progressive in 
character, but too little is known to enable us to speak with any 
confidence as to wider seas 

Whewell and Airy, while acknowledging the uncertainty of 
their data, made the attempt to exhibit graphically the progress 
of the tide-wave over a large portion of the oceans of the 
world In the first edition of this article {Ency Brit , 9th cd ) 
we reproduced their chart But, since doubts as to its correct- 
ness have gradually accumulated, we think it more prudent to 
refrain from reproducing it again ^ 

As we have already indicated, the tide in British seas has 
mainly a progressive character, and the general march of the 
wave may be exhibited on a chart by what are called cotidal 
lines If at the full and change of moon we draw lines on the 
sea through all the places which have high-water simultaneously, 
and if we mark such lines successively XII, I, TI, &c , being 
the Greenwich time of high-water along each line, we shall have 
a succession of lines which show the progress of the wave from 
hour to hour 

For phases of the moon, other than full and change, the num- 
bers may Hb taken to repiesent the interval m hours after the 
moon’s transit, either visible or invisible, until the occurrence 
of high-watcr But for these other phases of the moon the 
interval vanes by as much as one hour in excess or defect of the 
number written on any of the lines Thus when the moon is 
about five days old, or five da>s past full, the numbers must all 
be reduced by about one hour so that I, II, III, &c , will then 
be replaced by XII, I, II, &c , and when the moon is about 
ten days old, or ten days past full, the numbers must all be 
augmented by about one nour, and will read II, III, IV, &c 
However, for a rough comprehension of the tides in these seas 
It IS unnecessary to pay attention to this variation of the 
intervals 

Airy in his “ Tides and Waves ” gives such a chart for Great 
Britain and the North Sea, and he attempts to complete the 
cotidal lines conjccturally across the North Sea to Norway, 
Denmark and the German coast In this case, as in the more 
ambitious attempt referred to above, further knowledge has 
led to further doubt We therefore give m fig 3 Berghaus’s 
modification of Airy’s Chart,^ abandoning the attempt to draw 
complete cotidal lines In this chart we can watch, as it were, 
the tide- wave running m from the Atlantic, passing up the 
Bristol Channel and Irish Sea, travelling round the north of 
Scotland and southward along the east coasts of Scotland and 
England Another branch comes up the Channel, and meets 
the wave from the north off the Dutch coast The Straits of 
Dover are so narrow, however, that it may be doubted whether 

^ Portion of Airy's Chart {Ency cl Metrop , art " Tides and 
Waves ”) IS given in Darwin, Tides and Kindred Phenomena %n 
the Solar System 

^ Berghaus's Physical Atlas (1891), pt 11 , " Hydrography " 
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the tides on the English coasts would be profoundly modified 
if the Straits were completely closed 

It will be noticed that between Yarmouth and Holland the cotidal 
lines cross one another Such an intersection of lines is in general 
impossible it is indeed only possible if there is a region in which 
the water neither nses nor falfe, because at such a place the cotidal 
line ceases to have a defimte meaning A set of observations by 
Captain Hewitt, R N , made in 1840, appears to prove the existence 
of a region of this kind at the part of the chart referred to 
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(I rom Ikr^lnus s Atlas ) 

Fic 3 — Cotidal Lines in British Seas 
§ 7 Hutoncal Sketch ^ — The writings of various Chinese 
Arabic and Icelandic authors show that some attention was paid 
b) them to the tides, but the several theories advanced arc 
fantastic It is natural that the writings of the classical authors 
of antiquity should contain but few references to the tides, for 
the Greeks and Romans lived on the shores of an almost tide- 
less sea Nevertheless, Strabo quotes from Posidonius a clear 
account of the tides on the Atlantic coast of Spain, and connects 
the tides correctly with the motion of the moon He also gives 
the law of the tide in thb Indian Ocean as observed by Seleucus 
the Bab} Ionian, and the passage shows that Seleucus had 
unravelled the law which governs the diurnal inequality of 
the tide in that sea 

We shall not give any details as to the medieval speculations 
on the tides, but pass on at once to Newton, who m 1687 laid 
the foundation for all that has since been added to the theory 
of the tides when he brought his grand generalization of universal 
gravitation to bear on the subject Johann Kepler had indeed 
at an early date recognized the tendency of the water 
of the ocean to move towards the centres of the 
sun and moon, but he was unable to submit his theory to 
calculation Galileo expresses regret that so acute a man as 
Kepler should have produced a theory which appeared to him 
to reintroduce the occult qualities of the ancient philosophers 
His own explanation referred the phenomenon to the rotation 
and orbital motion of the earth, and he considered that it 
afforded a principal proof of the Copernican system 

In the 19th corollary of the 66th proposition of bk 1 of the 
Frtnctpxa, Sir Isaac Newton introduces the conception of a canal 
circling the earth, and he considers the influence of 
ewton ^ satellite on the water m the canal He remarks 
that the movement of each molecule of fluid must be accelerated 
m the conjunction and opposition of the satellite with the 
1 The account from the time of Newton to that of Laplace is 
founded on Laplace's MScanique cSleste, bk xiu ch 1 


molecule, that is to say when the molecule, the earth’s centre and 
the satellite are m a straight line, and retarded in the quadra- 
tures, that IS to say when the line joinmg the molecule and the 
earth’s centre is at right angles to the line joining the earth’s 
centre and the satellite Accordingly the fluid must undergo 
a tidal oscillation It is, however, in propositions 26 and 27 of 
bk 111 that he first determines the tidal force due to the spn 
and moon The sea is here supposed to cover the whole earth 
and to assume at each instant a figure of equilibrium, and the 
tidc-generatmg bodies are supposed to move in the equator 
Considering only the action of the sun, he assumes that the 
I figure IS an ellipsoid of revolution with its major axis directed 
towards the sun, and he determines the elbpticity of such an 
ellipsoid High solar tide then occurs at noon and midnight, 
and low-tide at sunrise and sunset The action of the moon 
produces a similar ellipsoid, but of greater ellipticity The 
superposition of these ellipsoids gives the principal variations of 
the tide He then proceeds to consider the influence of latitude 
on the height of tide, and to discuss other peculiarities of the 
phenomenon Observation shows, however, that spring tides 
occur a day and a half after full and change of moon, and 
Newton falsely attributed this to the fact that the oscillations 
would last for some time if the attractions of the two bodies 
were to cease 

The Newtonian hypothesis, although it fails in the form which 
he gave to it, may still be made to represent the tides if the 
lunar and solar ellipsoids have their major axes 
always directed toward a fictitious moon and sun, 
which are respectively at constant distances from 
the true bodies, these distances are such that the full and 
change of the fictitious moon as illuminated by the fictitious 
sun occur about a day or a day and a half later than the 
true full and change of moon In fact, the actual tides ma3 
be supposed to be generated directly by the action of the real 
sun and moon, and the wave may be imagined to take a dav 
and a half to arrive at the port of observation This period has 
accordingly been called “the age of the tide ” In ^ ^otTide 
what precedes the sun and moon have been supposed ® ^ 

to move m the equator, but the theory of the two ellipsoids 
cannot be reconciled with the truth when they move, as in 
actuality, m orbits inclined to the equator At equatorial ports 
the theory of the ellipsoids would at spring tides giv^e morning 
and evening high waters of nearly equal height, whatever the 
declinations of the bodies But at a port in any other latitude 
these high waters would be of very different heights, and at 
Brest, for example, when the declinations of the bodies are 
equal to the obliquity of the elliptic, the evening tide would 
be eight times as great as the morning tide Now observ^ation 
shows that at this port the two tides are nearly equal to one 
another, and that their greatest difference is not a thirtieth of 
their sum Newton here also offered an erroneous explanation 
of the phenomenon 

In 1738 the Academy of Sciences of Pans offered, as a subject 
for a prize, the theory of the tides The authors of four essays 
received prizes, viz Daniel Bernoulli, Leonhard Euler, 

( olin Maclaunn and Antoine Cavalleri The first 
three adopted not only the theory of gravitation, but 
also Newton’s method of the superposition of the two ellipsoids 
Bernoulli’s essav contained an extended development of the 
conception of the two ellipsoids, and, under the name of the 
equilibnum theory, it is commonly associated ivith his name 
laiplace gives an account and critique of the essays of Bernoulli 
and Euler in the Mecantque celeste The essay of Maclaunn 
presented little that was new m tidal theory^ but is notable as 
containing certain important theorems concerning the attraction 
of ellipsoids In 1746 Jean-le-Rond D’Alembert v^rote a paper 
in which he treated the tides of the atmosphere , but this work, 
like Maclaunn’s, is chiefly remarkable for the importance of 
collateral points 

1 he theory of the tidal movements of an ocean was therefore 
as Laplace remarks, almost untouched when in 1774 he first 
undertook the subject* In the Mecantque celeste he gives an 
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interesting account of the manner in which he was led to attack 
the problem We shall give below the investigation of the tides 
LmplMce ^ ocean covering the whole earth, the theory is 
substantially Laplace’s, although presented m a dif- 
ferent form, and embodying an important extension of Laplace’s 
work by S S Hough This theory, although very wide, is far 
frqm representing the tides of our ports Observation shows, 
in fact, that the irregular distribution of land and water and 
the various depths of the ocean m various places produce irregu- 
larities m the osallations of the sea of such complexity that the 
rigorous solution of the problem is altogether beyond the power 
of analysis Laplace, however, rested his discussion of tidal 
observation on this principle — The state of osetUaiton of a system 
of bodies in which the primitive conditions of movement have 
disappeared through friction is coperiodtc with the forces acting 
on the system Hence if the sea is acted on by forces which vary 
Principle ot P^nodically according to the law of <;imple oscilla- 
Porced tions (a simple time-harmonic), the oscillation of 
Oceiiia- the sea will have exactly the same penod, but the 
UonM, moment at which high-water will occur at any 
place and the amplitude of the oscillation can only be de- 
rived from observation Now the tidal forces due to the moon 
and sun may be analysed into a number of constituent periodic 
parts of accurately determinable periods, and each of these will 
generate a corresponding oscillation of the sea of unknown 
amplitude and phase These amplitudes and phases may be 
found from observation But Laplace also used another prin- 
ciple, by which he was enabled to effect a synthesis of the various 
oscillations, so that he does not discuss a very large number of 
these constituent oscillations As, however, it is impossible 
to give a full account of Laplace’s methods without recourse 
to techmeal language, it must suffice to state here that this 
procedure enabled him to discuss the tides at any port by 
means of a combination of theory with observation After the 
time of Laplace down to 1870, the most important workers in 
this field were Sir John Lubbock (senior), William Whewell 
Lubbock, and Sir G B Airy The work of Lubbock and 
Whewell Whewell (see § 33 below) is chiefly remarkable for 
mud Airy ^he co-ordination and analysis of enormous masses 
of data at various ports, and the construction of trustworthy 
tide-tables and the attempt to construct cotidal maps Airy 
contributed an important review of the whole tidal theory 
He also studied profoundly the theory of waves in canals, and 
explained the effects of fnctional resistance on the progress of 
tidal and other waves 

The comparison between tidal theory and tidal observations 
has been carried out in two ways which we may describe as 
the synthetic and the analytic methods Nature is herself 
synthetic, since at any one time and place we only observe one 
single tide-wave All the gieat investigators from Newton 
down to Airy have also been synthetic in their treatment, 
for they have sought to represent the oscillation of the sea by a 
single mathematical expression, as will appear more fully in 
chapter V below It is true that a presupposed analysis lay 
behind and afforded the basis of the synthesis But when at 
length tide-gauges, giving continuous records, were set up in 
many places the amount of data to be co-ordinated was enor- 
mously increased, and it was found that the simple formulae 
previously in use had to be overloaded with a multitude of 
corrections, so that the simplicity became altogether 
fictitious This state of matters at length led Lord 
Kelvm (then Sir William Thomson) to suggest, about 1870, 
the analytic method, m which the attempt at mathematical 
synthesis is frankly abandoned and the complex whole is re- 
presented as the sum of a large number of separate parts, each 
being a perfectly simple wave or harmonic oscillation All 
the best modem tidal work is earned on by the analytic method, 
of which we give an account below in chapter IV 

Lord Kelvm’s other contnbutions to tidal theory are also 
of profound importance, in particular we may mention that he 
established the correctness of Laplace’s procedure in discussing 
the dynamical theory of the tides of an ocean covering the whole 


earth, which had been impugned by Airy and by William 
Ferrel We shall have frequent occasion to refer to his name 
hereafter in the technical part of this article 

Amongst all the grand work which has been bestowed on 
the theory of this difficult subject, Newton, notwithstanding 
his errors, stands out first, and next to him we must rank Laplace 
However original any future contribution to the science of the 
tides may be, it would seem as though it must perforce be based 
on the work of these two 

§ 8 The 2 ide-Predicting Instrument — In the field of the 
practical application of theory Lord Kelvin also made another 
contribution of the greatest interest, when m 1872* he 
suggested that the laborious task of constructing a Predicting 
tide-table might be effected mechanically Edward fostrument 
Roberts bore a very important part in the first practical 
realization of such a machine, and a tide-predictor now in 
regular use at the National Physical Laboratory for the Indian 
government was constructed by L6g6 under his direction Wc 
refer the reader to Sir William Thomson’s (Lord Kelvin’s) paper 
on ** Tidal Instruments ” in Inst C E vol Ixv , and to the sub- 
sequent discussion, for a full account and for details of the share 
borne by the various persons concerned in the realization of 
the idea 

Fig 4 illustrates diagrammatically the nature of the instrument 
A cord passes over and under a succession of pulleys every other 
ullcy bung lixcd or rather 
alanced and the alternate ones 
being movable, the cord i^ fixed 
at one end and carries a pen or 
pencil at the other end In the 
diagram there are two balanced 
pulleys and one movable one, a 
second unit would require one 
more movable pulley and one 
more balanced one If, m our 
diagram, the lowest or movable 
pulley were made to oscillate up 
and down (with a simple har- 
monic motion), tlie pencil would 
execute the same motion on half 
the linear scale If the instru- 
ment possessed two units and the Fig 4 — lide-Prcdictmg 
secojiti mov ible pulley also rocked Instrument 

up and down, the pencil would 

add to its previous motion that of this second oscillation, again on 
half scale ^o also if there were any number of additional units, 
each consis^g of one movable and one balanced pulley, the pencil 
would add together all the separate simple oscillations, and would 
draw a curve upon a drum, which is supposed to be kept revolving 
umformly at an appropriate rate 

The roclung motion is communicated to each movable pulley 
by means of a pm attached to a wheel C shdmg m a slot attached 
to the pulley frame All the wheels C and tlie drum are geared 
together so that, as the drum turns, all the movable pulleys rock 
up and down The gearing is of such a nature that if one revolution 
of the drum represents a single day, the rocking motion of each 
movable pulley corresponds to one of the simple constituent oscilla- 
tions or tides into which the aggregate tide-wave is analysed The 
nature of the gearing is determined by theoretical considerations 
denved from the motions of the sun and moon and earth, but the 
throw of eaeh crank, and the angle at which it has to be set at the 
start are denved from observation at the particular port for which 
the tide curve is required When the tide-predictor has been set 
appropriately, it will run off a complete tide curve for a whole year, 
the curve is subsequently measured and the heights and times of 
high and low-water are tabulated and pubhshed for a year or two 
in advance 

The Indian instrument possesses about 20 units, so that the tide- 
curve IS regarded as being the sum of 20 different simple tides, and 
tide-tables are published for 40 Indian and Oriental ports A tide- 
predictor has oeen constructed for the French ^vernment under 
the supervision of Lord Kelvin and is m use at Pans, another has 
been made by the United Stiites Coast Survey at Washington , in 
1910 one was under construction for the Brazilian government 
These instruments, although differing considerably m detail from the 
Indian predictor, are essentially the same in principle 

§ 9 Tidal Friction — All solid bodies yield more or less to 
stress , if they are perfectly elastic they regain their shapes after 
the stresses are removed, if imperfectly elastic or viscous they 
yield to the stresses We may thus feel certam that the earth 
yields to tide-generating force, either with perfect or imperfect 
elasticity Chapter VIII will contam some discussion of this 
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subject, and it must suffice to say here that the measurement 
of the minute elastic tides of the solid earth has at length been 
achieved The results recently obtained by Dr O Hecker at 
Potsdam constitute a conspicuous advance on all the previous 
attempts 

The tides of an imperfectly elastic or viscous globe are ob- 
viously subject to frictional resistance, and the like is true of the 
tides of an actual ocean In either case it is clear that the system 
must be losing energy, and this leads to results of so much 
general interest that we propose to give a short sketch of the 
subject, deferring to chapter VIII a more rigorous mvestiga- 
tion It IS unfortunately impossible to give even an outline of 
the principles involved without the use of some technical terms 



In fig 5 the paper is supposed to be the plane of the orbit of a 
satellite M revolving in the direction of the arrow about the planet C, 
which rotates in the direction of the arrow ^out an 
General perpendicular to the paper The rotation of the 

planet is supposed to be more rapid than that of the 
%riction satellite, so that the day is shorter than the month Let 
US suppose that the planet is either entirely fluid, or has 
an ocean of such depth that it is high-water under or nearly under 
the satelhte When there is no friction, with the satclhte 
at w, the planet is elongated into the elhpsoidal shape shown, 
cutting the mean sphere, which is dotted The tidal protuberances 

are drawn with much ex- 
aggeration and the satelhte 
IS shown as very close to 
the planet in order to illus- 
trate the principle more 
clearly Now, when there 
IS friction in the fluid 
motion, the tide is retarded, 
and high-tifle occurs after 
the satelhte has passed the 
meridian Then, if we keep 
the same figure to represent 
fhe tidal deformation, the 
satclhte must be at M, 
inbtuid of at m If wc 
number the four quadrants 
as shown, the satclhte must 
be m quadrant i The 
protuberance P is nearer to the satelhte than P', and the defi- 
ciency Q is farther away than the deficiency Q' Hence the 
resultant act on of the planet on the satclhte must be in some 
such direction as MN The action of the satelhte on the planet 
is equal and opposite, and the force in NM, not being through the 
planet's centre, must produce a retarding couple on the planet s 
rotation, the magnitude of which depends on the length of the arm 
CN This tidal frictional couple varies as the height of the tide, 
and as the satelhte's distance The magnitude of the tidal pro- 
tuberances vanes inversely as the cube of the distance 
of the satellite, and the difference between the attrac- 
tions of the satelhte on the nearer and farther pro- 
tuberances also'^’drics inversely as the cube of tlie 
Accordingly the tidal frictional couph vanes as the inverse 
sixth power of the satelhto s distance Let us now eonbider its effect 
on the satellite If the force acting on M be resolved along and 
perpendicular to the direction CM, the perpendicular component 
tends to accelerate the satelhte’s velocity It alone would carry the 
satellite farther from C than it would be dragged back by the central 
force towards C The satelhte would describe a spiral, the coils 
of which would be very nearly circular and very nearly coincident 
If now we resolve the central component force along CM tangentially 
and perpendicular to the spiral, the tangential component tends to 
retard tne velocity of the satellite, whereas the cii^turbing force, 
already considered, tends to accelerate it With the gravitational 
S t mt ' force between the two bodies the retardation 

Velocity * must prevail over the acceleration ' The action of 
RetarHed friction may appear somewhat paradoxical, but 

it is the exact converse of the acceleration of the linear 
and angular velocity and the diminution of distance of a satelhte 
moving through a resisting medium The latter result is generally 
more familiar than the action of tidal friction, and it may help the 
reader to reahze the result in the present case Tidal fnction then 
diminishes planetary rotation, increases the satellite’s distance and 
diminishes the orbital angular velocity The comparative rate of 
dimmubon of the two angular velocities is generally very different 
If the satelhte be close to the planet tiie rate of increase of the 
satelhte’s periodic time or month is large compared wilii the rate of 
increase of the period of planetary rotation or day, but if the satelhte 
IS lar off the converse is true Hence, if the satellite starts very near 
the planet, with the month a little longer than the tlay, as the satelhte 


Planet* a 
Rotation 
Retarded 

distance 


^ This way of presenting the action of tidal friction is due to Sir 
George G Stokes 


recedes, the month soon increases so that it contains man> days 
The number of days in the month attams a maximum and then 
dimimshes Fmally the two angular velocities subbide to a second 
identity, the day and month being identical and both very long - 

We have supposed that the ocean is of such depth that the tides 
are direct, if, nowever they are inverted, with low-water under or 
nearly under the satelhte, friction, instead of retarding, accelerates 
the tide, and it would be easy by drawing amother figure to see that^ 
the whole of the above conclusions would hold equally true with* 
inverted tides 

Attempts have been made to estimate the actual amount of the 
retardation of the earth's rotation, but without much success It 
must be clear from the sketch just given that the effect of tidal 
fnction IS that the angular motion of the moon round the earth 
IS retarded, but not to so great an extent as the earth's rotation 
Thus a terrestrial observer, who regards the earth as a perfect time- 
keeper, would look on the real retardation of the moon’s angular 
motion as being an acceleration Now there is a true acceleration 
of the moon’s angular motion which depends on a slow change in the 
ccccntncity of th^* earth s orbit round the sun After many thou- 
sands of years this acceleration will be reversed and it will become 
a retardation, but it will continue for a long time from now into the 
future, thus it is indistinguishable to us at present from a permanent 
acceleration The amount of this true acceleration may be derived 
from the theories of the motions of the moon and of the earth when 
correctly developed Laplace conceived that its observed amount 
was fully explained in tins way, but John G>uch Adams showed that 
Laplace had made a mistake and had only accounted for half of it 
It thus appeared that there was an iinexpl^ncd portion which might 
be only apparent and might be attributed to the effects of tidal 
fnction 

The time and place of an echpsc of the sun depend on the motions 
of the moon and earth Accordingly the records of ancient eclipses, 
which occurred centunes before the Christian era, afford exceedingly 
dehcate tests of the motions of the moon and earth At the time 
when Thomson and Tait s Natural Philosophy ® was first pubhshed 
it was thought that all the numerical data were known with sufficient 
precision to render it possible to give a numerical estimate of the 
retardation of the earth’s rotation But the various revisions of 
the lunar theory which have been made since that date throw the 
whole matter into doubt It seems probable that there is some portion 
of the acceleration of the moon’s motion which is unexplained by 
gravitation, and may therefore be attributed to tidal fnction, but 
its amount is uncertain We can only say that the amount is very 
small It lb, however, not imjiossible that this smallness may be 
due to counteracting influences which tend to augment the speed 
of the earth's rotation, such an augmentation would result from 
shnnkage of the earth’s mass through cooling However this 
matter may stand, it docs not follow that, because the changes 
produced by tidal fnction in a man’s hfetime or in many generations 
of man are almost insensible, the same must be true when we deal 
with millions of ytars It follows that it is desirable to trace the 
effects of tidal friction back to their beginnings 

We have seen above that this cause will explain the repulsion 
of a satellite from a position close to the planet to a more remote 
distance Now when we apply these considerations to the moon 
and earth we find that the moon must once have been nearly in 
contact with the earth This very remarkable initial configura 
tion of the two bodies seems to point to the origin of the moon by 
detachment from the earth 

Further details concerning this speculation in cosmogony are given 
below m chapter VIII * 

§ lo Bibliography — Many works on popular astronomy contain 
a few paragraphs on the tides, but the treatment is generally so 
meagre as to afford no adequate idea of the whole subject 

A complete hst of works both general and technical beanng on 
the theory of the tides, from the time of Newton down to i88i, is 
contained in vol ii of the Btbhographte de I astronomie by J C 
Houzeau and A Lancaster (1882) This list does not contain papers 
on the tides of particular ports, and wc are not aware of the exfetence 
of any catalogue of works on practical observation, reduction of 
observations, prediction and tidal instruments The only gcncial 
work on the tides, without mathematics, is George Darwin's Tides 
and Kindred Phenomena in the Solar System * This book treats 
of all the subjects considered in the present article (with references 
to original sources) , and also others such as seiches {q v ) and the 
bore {q v ) 

1 he most extensive monograph on the tides is A Manual of T ides 
by Mr Rolhn A Hams, published by the Umtes States Coast Survey 
in a senes of parts, of which pt 1 appeared in 1897, and pt iv 

2 See that work (ed 1883), § 830, P H Cowell, ilf N R Ast Soc 
(1905), Ixv 861 

’ For a discussion of the subject without mathematics, see G H 
Darwin's Tides 

^ London (1898) and with important changes (1901, 1911) • (Boston, 
1898), translations German, by A Pockels (Leipzig, 1^2, 1911). 
Italian, by G Magnm (Turin 1905I, with appendices by translator. 
Magyar, by Rad6 von Koveshgethy (Budapest, 1904), with appendices 
by translator 



946 


TIDE 


B in 1904 This work contains an enormous mass of useful work, 
and gives not only complete technical developments both on the 
theoretical and practical sides but also has chapters of general 
interest The present wnter feels it his duty, however, to dissent 
from Mr Hams's courageous attempt to construct the cotidal hnes 
of the various oceans 

This work contains the most complete account of the history of 
tidal theories of which we know Laplace's admirable history of 
the subject down to his own time has been siimmanzod in § 7 
Dr Giovanm Magrini has an appendix to his translation of Darwin's 
book, entitled La Coy oscenza della marea neWanttchitd, founded 
on the re earches of Dr Roberto Almagi 4 Dr Almagii himself 
gives the results of his researches more fully in a memoir, presented 
to the Accademia dei Lincei of Rome (5th series, vol v fascic x , 
1905, 137 PP ) 

Another monograph on tides, treating especially the mathematical 
developments, is Maurice Levy’s La Thione dts mar 6 e<i (Pans 1898) 
Colonel's Baird's Manual of Tidal Observation (1886) contains 
instructions for the installation of tide-gauges, and auxiliary tables 
for harmonic analysis Airy's article on “ Tides and Waves " in 
the Ency Metrop , although supersetled m many respects, still 
remains important Harns's Manual contains a great collection 
of results of tidal observations made at ports all over the world 

The article ** DieBcwegung der Hydrosphare ” m the Encyklopadte 
der mathematischen Wissenschaften (vi i, 1908) gives a technical 
account of the subject, with copious references The same article is 
given m English in vol iv ( 191 1) of G H Darwin s collected Scientific 
Papers , and vols 1 and ii contain reprints of the several paj'iers b\ 
the same author referrt d to in the present article 

Since the date of the 9th edition of the Ency Brit some technical 
discussion of the tides has appeared m textbooks such as H Lamb's 
Hydrodynamics ' That work also reproduces in more modern form 
Airy’s investigation of the effects of fnction on the tides of mers 
We are thus able to abridge the present article, but we shall present 
the extension by H<>ir-.h of Laplace's theory of the tides of an ocean- 
covered planet, which is still only to be found in the original 
memoirs 


II — Tide-Genfrating Forcfs 

^ ir Invesiigaitons of Tide-Generating Potential and Forces — 
We have already given a general explanation of the nature of 
Tide^ tide-generating forces, we now proceed to a rigorous 

Oeneratiag investigation If a planet is attended by a single 
Forces Satellite, the motion of any body relatively to the 
planet’s surface is found by the process described as reduc- 
ing the planet’s centre to rest The planet’s centre will be at 
rest if every body in the system has impressed on it a velocity 
equal and opposite to that of the planet’s centre, and this is 
accomplished by impressing on every body an acceleration 
equal and opposite to that of the planet’s centre 

Let M, m be the masses of the planet and the satclhtc, r the 
radius vector of the satelhtc, measured from the planet’s centre, 
p the radius vector measured from samf point, of the particle 
whose motion wc wish to determine and z the angle between 
r and p The satellite moves in an elliptic orbit about the iilanet, 
and the acceleration relatively to the planet's centre of the satellib 
IS {M H- in)fr- towards the planet along the radius vector r Now 
the centre of inertia of the planet and satelhtc remains fixed in space , 
and the centre of the planet desenbes an orbit round that centre 
of inertia similar to that described by the satellite round the planet 
but with hnear dimensions reduced in the proportion of w to AT m 
Hence the acceleration of the planet’s centre is w/H towards the 
centre of inertia of the two bodies Thus, in order to reduce the 
plane t s centre to rest, we apply to every particle of the system an 
acceleration mfr^ parallel to r, and directed from satellite to 
planet 

Now take a set of rectangular axes fixed m the planet, and let 
Mgr, M^ybe the co ordinates of the satellite referred thereto, 
and let |p, rjp, Cp be the co-ordinates of the particle P whose radius 
vector is ^ Ihen the component accelerations for reducing the 
planet's centre to rest are — tnM^fr^, — mMJr^, — mMJr-, an<l 
since these arc the differential coefficients with respect to pL pij, pi 
of the function 

and since en-, xr — -f Mgtj -f Mj^, it follows that the potential of 
the forces by which the planet’s centre is to be reduced to rest is 


' The theory as presented in the MCcamque cileste is unnecessanly 
difficult, and was much cnticized by Airy Before the publication 
of the 9th and loth editions of the Enev Brit it was necessary for 
the student to read a number of controversial papers published all 
over the world in order to get at the matter 


Now let us consider the other forces acting on the particle The 

S lanet is spheroidal, and therefore does not attract equally in all 
ircctions. but in this investigation we may make abstraction of 
the elhpticity of the planet and of the elhpticity of the ocean due 
to the planetary rotation This, which we set aside, is consideretl 
in the theories of gravity and of the figures of planets Outside 
its body, then, the planet contributes forces of which the potential 
is Mfp Next the direct attraction of the satellite contributes forces 
of which the potential is the mass of the satellite divided by the 
distance between the point P and the satellite, this is 

m 

sJ{r-‘ p^ — 2rp cos z\ 

To determine the forces from this potential wo, regard p and z as 
the variables for differentiation, and wc may add to this potential 
any constant we please As we are seeking to find the forces which 
urge P relatively to M, we add such a constant as will make the 
whole potential at the planet’s centre zero, and thus we take as the 
potential of the forces due to the attraction of the satellite 


tn m 

^ pfi ^ 2 rp COS -?} T 


It IS obvious that in the case to bo considered r is very large compared 
with p, and we may therefore expand this m powers of p/r This 
expansion gives us 




}■ 


where P^ = cos z, P2 = ^ cos- ^ — jl, -P’s “ ^ cos^ ^ f cos Zy &c 
Ihe reader familiar with spherical harmonic analysis of course 
recognizes the zonal harmonic functions but the result for a few 
terms, which is all that is necessary, is easily obtainable by •simple 
algebra 

Now, collecting together the various contributions to the potential, 


and noticing that ^ ^ P^ == cos r, and is therefore equal and 


opposite to the potential by which tht planet's centre was reduced 
to rest, we have as the potential of the foices acting on a particle 
^^hoso co-orchnit< s arc pf, ^>7 

^ Z - 1) h C0S3 5 - f cos -b . (I 

The first term of (i) is the potential of gravity, and the terms of the 
. sciies, of wluch two only arc [wntten, constitute the 
potemimi tide-generating potential In all practical applications 
this sc ties converges so rapidly that the first term is amply suffi- 
cient, and thus we shall generally denote 


y = ^ - i) (2) 

as the ti 3 fe -generating potential ^ 

At the surface of the earth p is equal to a the earth's radius 
§ 12 Form of Equilibrium — Consider the shape assumed by an 
ocean of density <r, on a planet of mass M, density 8 and radius a, 
v\ he n acted on by disturbing forces whose potential is a solid spherical 
harmomc of degree the planet not being in rotation 

If 6 denotes a surface sphencal harmomc of order t, such a 
potential is given at the point whose radius vector is p by 



In the case considered in § ii, j == 2 and S, becomes the second zonal 
harmonic eos^ 

The theory of harmonic analysis teJIs us that the form of the 
ocean, when in equilibrium, must be given by the equation 

P~c-\’eiSt (4) 

Our problem is to evaluate We know that the external potenti?! 
of a layer of matter, of tlcpth etSt and density (r, has the value 


21 }- 1 \ p / 

Hence the whole potential externally to the planet and up to its 
surface is 


M , 




+ 


4ircra / C Y ^ 
21 f T\ p / 


eiSy 


( 5 ) 


The first and most important terra is the potential of the planet, 
the second that of the disturbing force, aiicl the third that of the 
departure from si>hcricity 

Since the cx.ean must stand in a level surface, the expression (5) 
equated to a constant must be another form of (^) Hence, if we 
put p — a e^Si m the first term of (5) and p — a in the second and 
third terms, (5) must be constant, this can only be the case if tht 


- The reader may refer to 1 homson and Tait's Natural Philo soph j 
(i88^), pt u §§ 798-821, for further considerations on this and 
analogous subjects, together with some interesting examples 
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coefficient of Si vanishes Hence on effecting these substitutions 
and equating that coefficient to zero, wc find 

- ^e, + 1 ’"^“ + = O 

a- 2r 2» + 1 

But by the definitions of 8 and a we have M — 4ir8^i'’ — ga® where 
S IS gravity, and therefore 

( 6 ) 

{21 + 1)8 

In the particular case considered m § ii wc therefore have 
as the equation to the equilibrium tide under the potential 

V = *' - *i) 

If <r were very small compared with 8 the attraction of the uater 
on itself would be very small compared with that of the plant t on 

the water, hence we sec in the general case that i/( i — ^ 

'V {21 4 - 1 ) 5 / 

IS the factor by which the mutual gravitation of the ocean augments 
the deformation due to the external forces This factor will occur 
fretpicntlv hereafter, an 1 therefore for brevity we write 

b, = i~— (8) 

(2i I- 1)5 ' 

and we may put (G) in the form 

rn (9) 

2 gr%. 

Compaiison with (5) then shows th?t 

T" = (10) 

is the potential of the disturbing forces under which 

p — (ri) 

IS a figure of equilibrium 

Wc ire thus provided with a convenient method of specifying 
any disturbing force by means of the figure of equilibrium which 
it IS competent to maintain In considering the dynamical theory 
of the tules on an occan-eov ered planet, we shall specify the disturb- 
ing forces in tht manner exiircssed by (10) an<l (11) This way of 
specifying a distuibmg force is equally exact whether or not wc 
choose to include the effects of the mutual attraction of the ocean 
Ii the augmentation due to muluvl attraction of the water is not 
includeii, fc, becomes equal to unity, there is no longer any necessity 
to use spherical harmonic analysis, and wc see that if the equation 
to the surface of an ocean be 

P = a 4- S, 

where 5 is a function of latitude and longitude, it is in equilibrium 
under forces due to a potential whose vdue at the surface of the 
sphere (where p - a) \s 

In treating the theoiy of tidal observation we shall specify the 
tide-generating forces in tins way, and then by means of “ the 
principle of fon cd vibrations,” ref ei red to in § 7 as used by Laplace 
for discussing the actual oscillations of the sea, we shall pass to the 
actual tides at the port of observation 

In this equilibrium theory it is assumed that the figure of the ocean 
IS at each instant one of equilibrium under the action of gravity and 
of the tide generating foices Lord Kelvin has, how- 
Bffect of ever, reasserted ^ a, point w hieh was known to Bernoulli, 
/j® but has since been overlooked namely, that this law 
Equilibrium water cannot, when portions of the 

Theory globe are continents, be satisfied by a constant volume 
of water m the ocean The nect ssary correction to the theory depends 
on the distribution of land and sea, but a numerical solution shows 
that it IS practically of very small amount 

§ 1^ Development of Tide-generating Potential in Terms of Hour 
Angle and Declination — We now proceed to develop the tide- 
generating potential, and shall of course implicitly 12) determine 
the equation to the equilibrium figure 

Wc have already seen that, if z be the moon' zemth distance at 
the point P on the earth's surface whose co-oidinates referred to 
A, B, C, axes fixed in the earth, and ar}, aC 
cos = (Mj -I- tjMo -f CMt 

\,hire Mj, Mg, M, arc the, moon’s direction cosines referred to the 
<"anu axes ihen, with this value of cos s 

COS^Z - h ^ 4 - 2^-“-^- 4- 2r7tM^M, 4 “ 

4- > T - 2C- (I2) 

^3 3 ~ 


The axis of C is taken as the polar axis, and AB is the equatonal 
plane, so that the functions ol f, ( are functions of the latitude 
xnd longitude of the point P, at which wc wish to find the potential 
I ne functions of Mi, Mg, Mg depend on the moon's position, and 
we shall have occasion to develop them in two different ways — first 
in terms of her hour-angle and declination, and secondly (§ 25) in 
terms ol her longitude and tlie elements of the orbit 

Now let A be on the equator in the mendian of P, and B 90® eas^- 
of A on the equator Then, if M be the moon, the inchnation o^ 
the plane MC to the plane CA is the moon's easterly local hour-angle 
Let hp = Greenwich westward hoiir-angk , I = the west longitude of 
the place of observation , \ = the latitude of the place , 8 = moon's 
declination then wc have 

Mj = cos 8 co&{h(^ — /), Mg ss — cos 8 sin(Ao — /), Mg = sin 8, 
f = cos A 7; — o, ^ bin A 

Also the radius vector of the place of observation on the earth's 
surface is a Whence we find 

V = {i cos^ A cos- 8 cos 2 (Ao — /) -f 2A sin 8 cos 8 cos(/io — /) 
4 - i(^-sin-8)(i-sin«A)} (13) 

The tide-generating forces arc found by the rates of variation of V 
for latitude and longitude, and also for radius a, if we care to find the 
radial disturbing force 

The westward component of the tide generating force at the earth's 
surface, where p — a, is dV/a cos \dl, and the northward component 
is dVfadx, the change of apparent level is the ratio oi - 

these to gravity g On effecting the differentiations ^ 
vvt find that the westward component is made up of 
two penodic terms, one going through its variations 
twice and the other onee a day The southward com- 
ponent has also two similar terms’, but it has a third 
very small term, which docs not oscillate about a zero value This 
last term corresponds to forces which produce a constant heaping 
up of the water at the equator, or, in other words, the moon's 
attraction has the effect of causing a small permanent elhpticity 
of the earth's mean figure This augmentation of elhpticity is 
of course very sm ill, but it is necessary to mention it 

If we consider the motion of a pendulum-bob under the influence 
of these forces elunng any 0113 day, we see that in conse<|uence of 
the scmi-dmrnal changes of Itvtl it twice describes an clhpse with 
major axis vast ind v%ost, and the formula when developed shows 
that the latio of axes is equal to the sme of the latitude, and the 
linear dimensions proportional to cos^ 8 It describes once a day 
an ellipse whose north and south axis is proportional to sin 28 cos 2A 
and whost east and west axis is proportional to sm 28 sin A Obvi- 
ously the latter is circular in latitude 30® When the moon is on 
tin equator, the maximum deflexion occurs when the moon's local 
hour angle is 45’’ and is then equal to 




^ Thomson and lait Hat Phil ^ 807 
Turnei, Proc Roy Soc (1886) 


G ii Darwin and 11 H 


This angle is tqu il to 00174' cos A Attempts actually to measure 
the deflexion of the vtrtieal have at length proved successful 

( Ae bEISMOMFTFR) 

III — D\namical Theory of thf Tides 
5; 14 Recent Advances in the Dynamical Theory of the Tides — 
The problem of tlie tidal oscillation of the sea is essentially 
dynamical In two papers in the second volume of LtouvUle^s 
Journal (iJ^oG) H Poincare has considered the mathematical 
principles involved in the problem, where the ocean is mter- 
rupted by land as in actuality He has not sought to obtain 
numerical results applicable to any given configuration of land 
and sea, but he has aimed rather at pointing out methods by 
which It ma\ some day be possible to obtain such solutions 
Even when the ocean is taken as covering the whole earth 
the problem presents formidable difficulties, and this is the only 
case in which it has been solved hitherto - 

Laplace gives the solution in bks i and iv of th^Mecanique 
celeste but his work is unnecessarily complicated In the 9th 
edition of the Ency Brit we gav e Laplace’s theory without these 
complications, but the theory is now accessible in H Iamb’s 
Hydrodynamics and other works of the kmd It is therefore not 
reproduced here 

In 1897 and 1898 S S Hough undertook an important 
revision of Laplace’s theorv and succeeded not only in intro- 
duemg the effects of the mutual gravitation of the ocean, but 

2 Lord Kth in s (Sir W Thomson's) paj>cr on the gravitational 
ost illations of rotating water, Phil Mag (October i8toJ, bears on 
this subject It is the onlv attempt to obtain numencal results 
in respect to the effect of the earth'" rotation on the oscillations of 
land locked seas 
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also in determining the nature and periods of the free oscil- 
lations of the sea ^ A dynamical problem of this character 
cannot be regarded as fully solved unless we are able not only 
to discuss the “ forced ’’ oscillations of the system but also the 
“ free ” Hence we regard Mr Hough’s work as the most 
important contnbution to the dynamical theory of the tides 
Since the time of Laplace We shall accordingly present the 
theory briefly in the form due to Mr Hough 

The analysis is more complex than that of Laplace, where 
the mutual attraction of the ocean was neglected, but this was 
perhaps inevitable Our first task is to form the equations 
of motion and continuity, which will be equally applicable to all 
forms of the theory 

§ 15 Equations of Motion — Let r, 9 , <t> be the radius vector, 
colatitude and east longitude of a point with reference to an origin 
a polar axis and a zero-mendian rotating with a uniform angular 
velocity n from west to oast Then if R, H, H bo the radial, colati- 
tudinal and longitudinal accelerations of the point we hav( 

If the point were at rest with reference to the rotating meridian we 
should have 


R ss — nV sin a, H = — tiV sin 9 cos a, H - o 
When these considerations are applied to the motion of an ocean 
relative to a rotating planet, it is clear that these accelerations, 
which still remain when the ocean is at rest, arc annulled by the 
permanent oblateness of the ocean As then they take no part 
in the oscillations of the ocean, and as we arc not considering the 
figure of the planet, we may omit these terms from R and B This 

being so we must replace -f- as it occurs in R and B by 

Now suppose that the point whose accelerations arc under 
consideration never moves far from its zero position, and that its 
displacements n 5in 9 in colatitude and longitude arc very largt 
compared with p its radial displacement Suppose, further that 
the velocities of the point arc so small that their squares and 
products arc neghgiblc compared with wV® then we have 

^ ^ , a very small quantity , 

at at 

rsm4^=|/„sm «), 

d 9 __ dl 

" dt 

Since the radial velocity always remains very small it is not neces 
sary to concern ourselves further with the value of R, and we only 
require the two other components which have the approximate 
forms 

H =s — 2W sin 9 cos 9 
df‘ at 

H ==sin 9^^ f 2 n cos 9 

di^ dt 



Wo have now to consider the forces by which an element of the 
ocean is urged in the direction of colatitude and longitude These 
forces are those due to the external disturbing forces, to the pressure 
of the water surrounding an element of the ocean, and to the attrac- 
tion of the ocean itself 

If e denotes the equilibrium height of the tide, it is a function 
of colatitude and longitude, and may be expanded in a series of 
spherical surface harmonics ti Thus we may write the equation 
to the equilibrium tide in the form 

Now it appears from (10) and (11) that the value of the potential, 
at the surface of the sphere where p = a, under which this is a figure 
of equihbnum, is 

V ^ 

We may use this as specifiying the external distuibing force due 
to the known attractions of the moon and sun, so that may be 
re^rded as known 

But in our dynamical problem the ocean is not a figure of eqm 
librium, and we may denote the elevation of the surface at any 
moment of time by b Then the equation to the surface may b< 
wntten in the form 

where b^ denotes a spliencal harmonic just as did before 


The surface value of the potential of the forces which would main- 
tain the ocean 111 equilibrium in the shape it has at any moment is 
5g6^b, Hence it follows that in the actual case the forces due to 
fluid piessure and to the attraction of the ocean must be such as to 
balance the potential just determined Therefore these forces are 
those due to a potential — 5g6^b, If we add to this the potential 
of the external forces, we have a potential which will mclucie all the 
forces, the expression for which is — ^26, (b/ — c^) It further we 
perform the operations dfad 9 and dja sin 9 d(p on this potential, we 
obtain the colatitudinal and longitudinal forces which are equal to 
the accelerations B and H 

It follows, then, from (14) that the equations of motion are 


— 2n sin 9 cos e ^ £ 26 / 

d(^ at a d 9 \ ) 

sin 4-2» cos 26 , J-fb, — 

dt- dt a sin 9 d(f>\ 



(15) 


Bquations 
ot Motion 


It remains to find the equation of continuity This may be de 
duced geometrically from the consideration that the volume of an 
element of the fluid lemains constant but a shorter way is to derive 
it from the equation of continuity as it occurs in ordinary hydro- 
dynamical investigations If ♦ be a velocity potential, the equation 
of continuity for incompressible fluid is 


+i 


1. ^ 
‘ 4 ' 


llr- 

V sin 9 




dr 59 



The element referred to in tins equation is defined by r, 9 , <p 
r -f- a -f 5 a, 0 -f The colatitudinal and longitudinal velocities 
are tlic same for all the elementary prism defined by 9 , <p, a 59 , 


<p -i- 5 <f>, and the sea Ixittom Then = sin a 

rd 9 dt' rsmed(p dt 

and, since the radial velocity is dhjdt at the surface of the ocean, 
where r = a -1-7, and is zero at the sea bottom, wheie r a, 


we have^ = - Hence, integrating with respect to r from 

dr y dt 

t as a -f 7 to r =3 a, and again with respect to t from time t to the 
time when b, 7 ; all vanish, and treating y and b as small compared 
with a, we have 

ba sin a 4- j^{y^ sin 9 ) -f- sin a) =5 o ( 16 ) 

This IS the equation of continuity, and, together with (15), it 
forms the system which must be integrated in the « , 

general problem of the tides The difficulties m the 
way of a solution are so great that none has hitherto ^ 
been found, except on the supposition that y, the depth of th(. 
ocean, is only a function of latitude In this case (16) becomes 

§ 16 Adaptation to Forced Oscillations — Since we may suppose 
that the free oscillations arc annulled by friction, the solution re- 
quired is that corresponding to forced oscillations Now we have 
seen from (13) that c (which is proportional to V) has terms of throe 
kinds, the first depending on twice the moon’s (or sun's) hour-angle, 
the second on the hour-angle, and the third independent thereof 
Ihc coefticicnts of the first and second vary slowly, and the whole 
of the tlurd vanes slowly Hence e has a scmi-dmrnal, a diurnal 
and a long-period term We shall see later that these terms may 
be expandecl in a senes of approximately semi-diurnal, diurnal and 
slowly varying terms, each of which is a strictly harmonic function 
of the time 

Thus according to the usual method of treating oscillating systems, 
we may make the following assumptions as to the foim of the 
solution 

e = 2c/~ 1 e, cos(2n// -f 5^ -j- a) 'j 
b = 2b/= 2A* cos(2»/f + -f o) 

( — 2b, Xt cos(2n/f 4 - -h a) j ' ^ 

7} ^ 26, y, sin( 2 n// + 5^ 4- «) J 


where h, x„ yt are functions of colatitude only, and c/, hi are the 
associated functions of colatitude corresponding to the harmonic 
of order t and rank s 

For the semi diurnal tides s = 2 and / is approximately unity, 
for the diurnal tides s =* i and / is approximately \ , and for the tides 
of long penod s = o and / is a small fraction 
Substituting these values in (17) we have 

2r . jlybtXi sin 0) 4- sybiyi 4- | o (19) 

Lsm 9 d 9 J 


Then if we write U{ for hi — «/, and put m — n^afg, substitution 
from (18) in (15) leads at once to 

f^tbtXi — / sin 5 cos 92biyi =» i £26,14,, 


sm 92btyt 4 “ / cos 9tb,Xi = — 


4m sin 9 


;26,«^ 


( 20 ) 


Phil Tran^ , 189 A, pp 201-258 and 191 A, pp X39-’i85 
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Solving (20), we have 

- cos” e) = AP 
4WU 

“'in- a(/2 — cos^ e) ~ 


/[ml,d0 f sin 0 


b^.) sm” e{p - cos” ») = - -I r 

4mL / 

Then substituting from (21) in (19) we have 

r ^ r"- / o ^ ifi. ... I -S \ 


25, -M. -f _J_2fc^,"l 
sin 0 J 


I ^ 7 

in 0 do - 


r Cos 0 

4-7- 


/■‘i — cos^ 


4 -- 

. / bin 

sin»6 (7^ — cos'^ 


-f- 4t«fl2(Wi f e,) = o 


This IS almost the same as Laplace's equation for tidal oscillations 
in an ocean whoso de^ith is only a function of latitude If indeed 
wo treat 5, as unity (thereby neglecting the mutual attraction of 
the water) and replace Su, and 2e, by u and e we obtain luiplaco's 
equation 

When u is found from this equation its value substituted in (21) 
will give Xt and y, 

§ 17 Zonal OscillaHon’t — We might treat the general harmonic 
oscillations first, and proceed to the zonal oscillations by putting 
s — o These waves are, however, comparatively simple, and it 
is well to begin with them The zonal tides are those which I^place 
desenbos as of the first species and are now more usually called the 
tides of long period As we shall only consider the case of an ocean 
ot uniform depth 7 the depth of the sea is constant Then since 
in this case s — o, our equation (22) to be satisfied by or /i, — ti, 
become^ 


Psin 0^ 25, M, 

Te 

_ — COS'* 0 _ 


sin 025, = 0 

y 


T his may be writtt n 

/*^‘ ‘■‘I ^ ) 

whtn -/I IS a constant 
Let us assume 

5, = C,P„ c, = r,p, 

when. Pi denotes the ith zonal harmonic of cos 0 The coefficients 
Ci are unknown, but the L, arc known because the system oscillates 
under the action ot known forces 

If the term involving the integral in this equation were expressed 
in terms of difiercntials of harmonics, we should be able to eijuate 
to zero the coeilicieiit of each dPtIde in the equation, and thus tind 
the conditions for determining tht C's 

P — cos^ 0 fo 

Iht task then is to express q-- J Pi 0 d 0 in differentials 
of zonal harmonics 

It IS well known that P, satisfies the differential equation 


; sin 0 d 0 in differentials 




P, sin 0d0 = — 


7(14- 1) 


(/2 - COS*i 0f 


t{t + 1) d0 t{i + ] 

Another well known property ot zonal harmonics is that 


^ d0 t{% + i) 


If we differentiate (25) and ust (24) w' have 

2^L±Jl[iIsxi - <(< + i)P. sm e ^ o 

2 t i\ d 0 d 0 J ^ 

Multiplying (25) by sm 0, and using (20) twice over, 

dP, _ + I) r__ 4 A^P, + 2_ dPA, I A/P, 


: Sin ed0 = • 


-(C. - E.) 4- / Jlri-L J- 

_ i)(2i - 3) \,(, -I- I) ^ (21 - I 


)(2* 4- 3)i^‘ 


+ blLti =0 

(2* 4 3){2t 4 5) 


This equation (27) is apphcable for all values of « from i to infinity, 
pro'adcd that we take Cq, £<,, C_j, £ , as being zero 

We shall only consider m detail the case of greatest interest 
namely that of the most important of the tides generated by Ih^ 
attraction of the sun and moon Wo know that in this case the 
equihbrium tide is expressed by a zonal harmonic of the second order , 
and therefore all the £, excepting £2 are zero 1 hus the equation 
(27) will not involve P, in any case excepting when 1 ==- 2 
If wo write for brevity 

L. = >'-J- +— 2 M, 

7(l -h I) (21 — l){2t + 4wa 

the equation (27) is 

^-L±J _ L,C, 4- ^ 2 ^ == o 

(21 4 3)(2J 4-5) (2* -3)(2« - 1) 

Save that when 7=2 the right hand side is bnyEJj^ma a known 
quantity ex hypothest 

The equations naturally separate themselves into two groups in 
one of which all the sumxes are even and the other odd biiicc 
our task is to evaluate all the C's in terms of £ , it is obvious that 
all the C's with odd suffixes must be zero, and we are left to consider 
only the cases where t ~ 2 4 6 &c 

We have said that Cq must be regarded as being zero, if however 
we take 

so that Cy IS essentially a known quantity the equation (28) has 
complete applicability’^ for all even values of t from 2 upwards 
The equations are 


-A — Z 4C4 f 


7 0 
C„ _ 


5 7 ’ ' II 13 

Ac Ac 

It would seem at first sight as if these equations would suffice to 
detormme all the C's in terms of Cg, and that Cg would remam 
indeterminate, but we shall show that this is not the case 

I'or very large values of i the general equation of condition (28) 
tends to assume the form 

1 -f i!? = 0 

Ct *na 

By writing successively 7+2 7 \ 4 7 -f 6 for 7 in this equation, 
and taking the differences, we obtain an equation from which 
we see that unles'i C,JCi+q lends to become tnpmfely small the equa- 
tions are satisfied by C, =r; C, f. 2 m the limit for very large values 
of 7 

Hence, if C, does not tend to zero the later portion of the series 
lor h tends to assume the form C,(Z\ -f P, + 0 -f P, + 4 ) All the 

P s are equal to unity at the pole , hence tlie hypothesis tffiit C, 
does not tend to zero leads to the conclusion that the tide is of 
infinite height at the pole The expansion of the height of tide is 
essentially convergent, and therefore the hypothesis is negatived 
Thus we are entitled to assume that C, tends to zero for large 
values of 7 

Now writing for brevity 

a, = i/{2i 4 - i)(2i 4 3)“(2? -r 5). 
we may put (28) into the form 

C X o/C, — 

^ ' (2.+l)(X,+3) 

Hv successive applications of this formula we may write the right 
hand side in the form of a continued fraction 
Let 

_ a, 2 «« + 2 

‘ /.+ 2 - /.+ 4 - 


sin 0 j ' (21 — I) (21 1 1) do 

2 1 c/P. 1 dP, , ^ 

\7{7 H- l) (27 — l)(27 + 3)/ do (21 I- l)(2l + 3) dO 

This expression, when multiplied by ^majy and by C, and summed, 
IS th< second term of our* equation 
The first term is 

tbAC.-E.)lP- 

In order that the equation may be satisfied, the coefficient of 
each dPtIdO must vanish identically Accordingly we multiply 
the whole by yl^ma and equate to zero the coefficient in question, 
and obt<un 


Th<^n we have 


Q 3 SPiCo , C4 ^ 3 5 7 9KP4^0 » 

Cg = 3 5 7 9 II i3Z^2£4£gCg, Ac 
If we assumt that any of the higher C's such as C14 or ( is of 
negligible smallness all the continued fractions Zvg A . A'g &c , 
may be computed , and thus wc find all the C s in terms of Cj, which 
IS equal to — ib^yEij^ma The height of the tide is therefore 
given by 

b = 2A,eos(2>7// 4- a) 

= - 3 5 7 } cob (2»/< + o) 

j^ma 

It IS however more instructive to express b as a multiple of the 


C, ^Ct 

(2« - 3) {if- I) A, ’ 
C,/C, , = (21 - I)(2/ + i)K, 
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eauUibnum tide e, which is as we know equal to cos {inft + a) 
whence we tind 

”“- 7 ^ ^3 5^fsPs+3 5 7 9A,A,P,+3 5 ) 

The number / is a fraction such that its reciprocal is twice the number 
of sidereal days m the period of the tide The greatest value of / 
IS that appertaming to the lunar fortnightly tide (Mf m notation 
bf harmonic analysis) and m this case / is in round numbers 1/28, 
or more exactly 00133 fhe ratio of the density a of sea water 
to h the mean density of the earth is 18093, which value gives us 


The quantity m is the ratio of equatorial centrifugal force to gravity, 
and IS equal to 1/289 rinafly 7/a is the depth of the ocean 
expressed as a fraction of the earth’s radius 

With these numerical values Mr Hough has applied the solution 
to determine the lunar fortnightly tide for oceans of \arious depths 
Of his results we give two — 

First, when 7=7260 ft =1210 fathoms, which makes 
he finds 

b=^{ 2669P_— 1678P4-I- 0485P,,— oo8iPg-f oooqP^,,— oooiP,^ } 
If the equihbrium thewy were true wc should have 


thus we see how wndely the dynamical solution difftis from the 
cquihbnum value 

Secondly, when 7 = 58080 ft 9080 fathoms, and yl^ma = 1/5, 
he finds 

*> = 7208P2 — o97^P^-f oo48Pg-- oooiPg } 

From this we see that the equilibrium solution presents some sort 
of approximation to the dynamical one, and it is clear that the 
equihbnum solution would be fairly accurate for oceans which are 
still quite shallow when expressed as fractions of the earth’s radius 
although far deeper than the actual sea 

The tides of long period were not investigated bv Laplace in this 
manner for he was of opinion that a very small amount of friction 
would suffice to make the ocean assume its form of equilibrium 
In the arguments which he adduced m support of this Mew the 
friction contemplated was such that the integral clfect was propor- 
tional to the velocity of the water relatively to the bottom It is 

g robable that proportionality to the square of the velocity would 
ave been nearer the truth but the distinction is unimportant 
The most rapid of the oscillations of this class is the lunar fort- 
nightly tide, and the water of the ocean moves noithward for a week 
and then southward for a week In oscillating systems where the 
resistances are proportional to the velocities it is usual to specify 
the resistance by a modulus of decay " namely the time in which a 
velocity IS reduced by friction to c-* or 1/2 78 of its initial value 
Now in order that the result contemplated by Laplace may be true 
the friction must be such that th^ modulus of decay is short compared 
with the senu-period of oscillation It seems certain that the 
friction of the ocean bed would not reduce a slow ocean current 
to one- third of its primitive value m a day or two Hence we 
cannot acc^t Laplace's discussion as satisfactory and the mves- 
tigation which has just been given becomes necessary (bee ^ 34 ) 

§ x8 Tesseral Oscillations — The oscillations which we now have 
to consider are those in which the form of surface is 
TrMnMforma^ expressible by the tesseral harmonics The results will 
g be apphcable to the diurnal and semi-diurnal tides — 

bquMtioa Laplace’s second and third species 

If we wmte <r = s/f the equation (22) oecomes 


= s/f the equation (22) 


COS' 


_ J- ' 


d \ 

a cos ^2 cosec e\tb,u, 

~ COS** e “ 


+^sine 2 A,=o ( 29 ) 

If we write D for the operation sin the midcilc tenn may be 
arranged in the form 

^ O' cot e (D I <r cos g)(26,u,) ^ 

— (T^ cos- $ sin $ 

1 herefore on multiplying by sin B the equation becomes 
(D-„ cos »)[*— +^“s.n“ m, = o (30) 
We now introduce two auxiliary functions, such that 

'tb{{hi - Ct) = 

= (D — (T cos ») y 4- (s2 — 0-2COS2 e)* (31) 

It IS easy to prove that 

(D-f-<r cos <r cos s-4-<r sin- (s — , 

(/)— <r cos cos tf) =D‘^— a-f- cos^ B) ] 


(D-hcr cos S)(s2— <7-2 cos® <>) * = (5®— <r® cos® B){D-\-(r cos B )♦ 

-f 2<r® sin^* 0 cos ^ ♦ (33) 

Now perform D -j- ir cos e on (31), and use the first of (32) and (33), 
and we have 

(D -f- (T cos B){^,-u,) = (D- — s- -f (T sm2 0 4. 52 _ ^,2 cosH)^ 

-f (6^ — cos® 0) (D 4- <r cos 0)* 4- 2<7® sm®^ cos 6 * (34) 

Ihe functions 'V and ♦ are as yet indeterminate, and we may 
imjx)sc another condition on them Let that condition bo 

(D® ~ 6“ 4- sin- B)>¥ = — 2o-® sin® B cos 6 * (35) 

Then (34) may be written 

= y + (C + ^ cos »)♦ 

5- “ <r cos-^ B ‘ \ > / 

Substituting from this in (30), and using the second of (32), the 
function disappears and the equation reduces to 

(D® — s® — (T sin® 6 )* 4- sin® B = o (3O) 

Since by (35) - cos® B*-= (D® - s® 4- o- si*® B)^f, (31) may 

be written 

- (T cos 0 4- (D® - s® 4- sm® 0) 4- (37) 

The equations (35), (36) and (37) define v and and furnish 
the equabon which must be satisfied 

If we denote cos 0 by ju the zonal harmonics arc defined by 

The following are three wtll-known properties of zonal harmonics 

+ = (38) 

' U + + , - (21 4- 4- o, (39) 

= + (4°) 

ff P^l ■s</) are the two tesseral harmonics of order t and rank s, 
it is also known that 

(4«) 

Let us now assume 

h, = C[P^, e, = = 2a; Pj, 4» = 2i8^P; 

These must now be substituted in our three equations (35), (36), 
(37) » the result must be expressed by series of the P; functions 

It is clear then that we have to transform into Pj functions the 
followup functions of P^, namely 

sin- - 5 ^ ± cr sin- 0)P;, cos ^Pj, 

fo - <r cos e + 4. Sin^ 

L sm®0 'J * 

If we differentiate (38) s times, and express the lesult by means 
of the operator D, wc find 

— s-)P; 4 - i(i 4 - i)P' sm® 0 = 0 (42) 

Again, differentiating (39) s times and using (40), we find 

(! - S + - {21 + 1) LOS 0 Pj + (j + s)P;_j = o (43) 

Lastly, differentiating (41) once and using (38), (40) and (43) 

DP^ = Jp' — + i )(i + s) p, , . 

By means of (42), (43) and (44) wc have 

~(D^ - 5- ± T Sin2 «)P; = [- + ,) ± ,]PJ, 

cos « P' = - * p ~ ^ 4 - Ip, 

» 21 + 1 * * 21 + 1 ^* + 1' 


L sin® B J * 2(21 + 1 ) ^ + 1 

_(i+s)[,t 4 (*4-l)j(i4:^]p, 

2(21 + 1) ^-1 

1 herefore the equations (35), (36), (37) give 

sf +1) +,}P;+2a«^4^P;. ,+i^P;^ ,)]=o, 

j[/);{-,(. + t) -Wi’:+^C;P;]=o, 
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Since these equations must be true identically, the coefficients 
of JP^ in each of them must vanish Therefore 


6,(C{-£')+«} 

* * 2(21 — l) I 


<45) 


+ a> (»+^+l)f<r+(» + 2)(i + 3)] . 

'+• 2(a« + 3) ' ■' 

If we ehminate the a's and ^'s from the third equation (45), by 
means of the first two, we find 
Solution tor • ^ ^ 

TeaMoral , - 2^/ - 2 “ 2 +,2 ~ 

O^UUilon, 4»«« 


(46) 


+ rr/. 


r 58 

— (r2[cr + + l)]"^ I) k i) + 1)] 

[( i + i )^— 'S-] k+ 0+2)(i + 3)] 2^ 

' [4(i + 1)2 — i][<r— (i + l)(i + 2)][<r4-i(i+ I)] 4»/a 
r -(t-s)(i-s-l) 

^-2 (2i-i)(2i-3)L<r-(z-i)0* 

J =; — (l+S + t)(^+^+2) 

' + 2 (2l-f-3)(2lH-5)[0’-(l + l)(l-}-2)] 

In the case of the luni-solar semi-diurnal tide (called in the 
notation of harmonic analyhis) wc have i 2, 5 = 2, <r — 2 Hence 
it would appear that these formulae for and ^ f^i^ hy becoming 
indeterminate, but t and s are rigorously integers, whereas & depends 
on the “ speed ** of the tide, accordingly in the case referred to we 
must regard terms involving {t — s) as vanishing in the hmit when 
ff approaches to equality with « (i — 1) For this particular case 
then we find 

r J = J. - and (;; = o 

2 35 4*Ma '» 

The equation (4<^ for the successive CS is available for all values of 
1 provided that E^i, Cq, Lq are regarded as bung 2ero 

As in the case 01 the zonal oscillations, the equations with odd 
suffixes separate themselves from those with even suflixcs, so that 
the two series may be treated independently of one another In- 
deed, as we shall see immediately, the series with odd suffixes are 
satisfied by putting all the CS with odd suffixes zero for the case of 
such oscillations as may be generated by the attractions of the moon 
or sun 

For the semi-diurnal tides i = 2, s = 2, and / is approximately 
equal to unity Hence the cquihbnurn tide is such that all the 
excepting are zero 

For the diurnal tides « = 2, 5 = i, and f is approximately equal 
to Hence all the excepting h\^ are zero Since m neither 
(ase is there any E with an odd suffix, we nttd only considtr those 
with even suffixes 

In both cases the first equation <iraong the C s is 

It follows that if we write 

c,-; r= - z::(6 1 


4ma 


: 2 or I), 


the equation of condition amongst the C 's would be of general apph- 
cability for all even values of t from 2 upwards 

The symbols occur in any of the equations, and 

therefore we may arbitranly define them as denoting unity, although 
the general formulae for { and would give them other values 
Accordingly we shall take 

Vft = C-^- = I) 

With this definition the equation 

K-P.-i - + K-tP.-^-i = o(s = * or I) 

is apphcable for i = 2, 4, 6, &c 

It may be proved as in the case of the tides of long penod that we 
may regard as tending to zero Then our equation may be 

written in the form 

o ^-^2 = 

C; ‘ 

and by successive applications the nght-hand side may be expressed 
m the form of a con^nued fraction Let us write 

— • 

Hence our equation may be wntten 

o iff 


««-2 


Whence 

It follows that 

C, 


0 — ^±0 


V 






&c 


Ihen since we have defined 

r)^ ~ I and C;; = 


vivi % 


-5^2 r • 

4ma 

all the C*s are expressed in terms of known quantities Hence tho 
height of tide b is given by 
b cos(2n// -f- 5<^ -f a) 

= - zrj cos( 2 «// + S4. + .)r HjP' + pPi Pj . .1 

4"*^ J 

But the equilibrium tide c is given by 

c = £]Pj cos(2n// -{- s4> -f «) 

Hence we may write our result in tlic following form, which shows tlie 
relationship between the true dyramical tide and the equilibrium 
tide — 

4ma P^\ / 

From a formula equivalent to this Mr Hough finds for the lunar 

semi-diurnal bde (5 = 2), for a sea of 1210 fathoms ( - 2 . — = ^ V 

\4wa 40/ 

b= 10496P? + 57998P5 - 19273^2 + 03054^’? } 

This formula shows us that at the equator the bde is " inverted,** 
and has 2 4187 bmes as great a range as the tquilibnum bde 

For this same ocean he finds that the solar semi-diurnal bde is 
' direct " at the equator, and has a range 7 9548 as great as the 
Lquihbrium bde 

Now the lunar equilibrium tide is 2 2 times as great as the solar 
equilibrium bde, and since 22 X 2 4187 is only 5 3, it follows that 
in such an ocean the solar bdes would have a range half as great 
again as the lunar Further, since the lunar bdes are “ inverted *' 
and the solar “ direct,** spnng bde would occur at quarter moon 
and neap tide at full and change 

Wc give one more example from amongst those computed by 
Mr Hough In an ocean of 9080 fathoms {y/^ma — 1/5), he finds 

b= p {l 7t>46J°l - o6o57Pi+ OOM47-P0 ) 

\t the equator the bdes are direct ** and have a range i 9225 as 
great as the equilibrium bde In this case the bdes approximate 
in type to those of the equilibrium theory, although at the equator, 
at least, they have nearly twice the range 

We do not give any numtneal results for the diurnal tides, for 
reasons which will appear from the following section 

§19 Diurnal Tide approximately evanescent — The equilibrium 
diurnal bde is given by 

E\P\ cos{2nft -f 4> -1- o), 

where / is approximately ^ and the associated funebon for t = 2, 
s = I IS 

= 3 sm 8 cos $ 

Now the height of bde is given by 

b= SCfPj cos(2«// -f -f o), 
and the problem is to evaluate the constants C* 

If possible suppose that b is also expressed by a single term like 
that which represents c, so that 

b= 3CJ sin e cos 6 cos{ 2 nft -b -f- a) 

Ihen the differential equation (22) to be sabsfied becomes 

COS 0 du j u 

~T 


y{c 


■ ~ { 


f— 

.sine^+jucosir^ 

Ism 000 

\ /* — COS^0 / 


' de Sin 0 \ 


sin (?(/* — cob^e) f 

+ 4ma CjM = o, 
where u is written for brevity m place of sm 0 cos 0 

Now when / is rigorously equal to J, it may be proved by actual 
differenbabon that the expression inside the brackets { } vanishes 
idenbcally, and the cquabon reduces to C{ =0 

We thus find that in this case the differential equation is sabsfied 
by zero oscillataon of water-level In other words w t reach Laplace*s 
remarkable conclusion that there is no diurnal nse and fall of the 
bdes There are, it is true, diurnal bdal currents, but they are so 
arranged that the water level remains unchanged 


In reahty / is not rigorously J (except for the bde called K^) and 
there will be a small diurnal bde The lunar diurnal tide caric( 


fled O 


has been evaluated for various depths of ocean by Mr Hough and is 
found always to be small 

§ 20 Free Oscillations of the Ocean — Mr Hough discusses the 
various types of free oscillabons of the ocean Ihey are very com- 
plex, and consist of west^vard waves and eastward waves of very 
various penods He finds, as was to be expected, that if, for an 
ocean of given depth, a free wave very nearly coincides in period 
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with the forced lunar or solar wave, the actual tide is largely aug- 
mented Ihus, for example, for an ocean of 29,000 ft in depth the 
solar semi-diumal tide would have a height at the cejuator 235 times 
as great as the equihbnum height, and would be inverted so that 
low water would agree with the high water of tlie equihbnum theory 
The general outcome of the discussion is that it is impossible to 
foresee the height of any forced tide- wave by mere general inspection 
If this is so in the simple case of an ocean of umform depth, how much 
hiore must it be true of oceans of vanous depths interrupted by 
continents ? 

§ 21 Stability of the Ocean — Imagine a globe of density 8 , sur- 
rounded by a spherical Hyor of water of density Then still 
maintaining the sphencal figure, and with water still covenng the 
nucleus let the layer be displaced sideways The force on any part 
of the water distant r* from the centre of the water and f from the 
centre of the nucleus is Jirnrr' towards the centre of the fluid sphere 
and ^r{d-<r)r towards the centre of the nucleus If 8 be greater 
than a there is a force tending to carry the water from places v here 
it IS deeper to places where it is shallower, and therefore the equili- 
brium thus arbitrarily disturbed is stable If however, 8 is less 
than <T (or the nucleus lighter than water) the force is such that it 
tends to carry the water from where it is shallower to where it is 
deeper and therefore the equihbnum of a layer of fluid distnbutctl 
over a nucleus lighter than itself is unstable As Lord Kelvin 
remarks, 1 if the nucleus is lighter than the ocean it will float in 
ocean with part of its surface dry Suppose 
# V w”** agam that the fluid layer be disturbed so that its 
^VMtious equation is r a(i 5,), where s, is a surface 
Ora0ra harmonic of degree t, then the potential duo to this 

deformation is s„ and the whole potential is 

21 - 1 - I 

4 ir8a'* , ^ 

~ yt 2t -b I f» ^ 


If therefore <r/(2i -f- 1 ) is greater than JS the potential of the forces 
due to deformation is greater than that due to the nucleus But 
we have seen that a deformation tends to increase itself by mutual 
attraction, and therefore the forces arc such as to increase the 
deformation If, therefore, <r = i(2t -f- 1)8, all the deformations 
up to the th are unstable but the (i -f i)th is stable 2 If however 
ff be less than 8 then all the deformations of any order are such that 
there are positive forces of restitution For our present purpose 
it suffices that the equilibrium is stable when the fluid is Ugh ter than 
the nucleus 

§ 22 Precession and Nutation — Suppose we have a planet covered 
with a shallow ocean and that the ocean is set into oscillation 
Then if there are no external disturbing forces so that the oscilla- 
tions are " free " not “ forced " the resultant moment of momentum 
of the planet and ocean remains constant And since each particle 
of the ocean executes periodic oscillations about a mean position 
it follows that the oscillation of the ocean imparts to the solid earth 
oscillations such that the resultant moment of momentum of the 
whole system remains constant Hut the mass of the ocean being 
very small compared wi^^h that of the planet the component angular 
velocities of the planet necessary to counterbalance the moment of 
momentum of the oscillations of the sea are very small compared 
with the component angular velocities of the sea and therefore the 
disturbance of planetary rotation due to oceanic reaction is neghgible 
If now an external disturbing force such as that of the moon acts 
on the system the resultant moment of momentum of sea and earth 
is unaffected by the interaction between them and the precossional 
and nutational couples are the same as if sea and earth wore rigidly 
connected cogethei Therefore the additions to these couples on 
account of tidal oscillation are the couples due to the attraction of 
the moon on the excess or deficiency of water above or below mea i 
sea level The tidal oscillations are very small in height compared 
with the equatorial protuberance of the earth and the densdy of 
water is 1*1 ths of that of surface rock, hence the additional couples 
are very small compared with the couples due to the moon s action 
on the sohd equatorial protulioranco Therefore pre 
ttrrmc ons nutation take place sensibly as though the 

sea were conge«iled m its mean position If the 
ocean be regarded as frictionless, the pnnciples of energy 
show us that these insensible cidditional couples must 
be penodic in time and thus the corrections to nutation 
must consist of seini diurnal, diurnal and fortnightly nutations of 
absolutely msensible magnitude We shall hav e rauen to say below 
on the results of the introduction of friction into the conception of 
tidal oscillations as a branch of speculative astronomy 
§ 23 Some Phenomena of Tides in Rivers — As a considerable part 
of our practical knowledge of tides is derived fiom observations 
in estuaries and ri\ ers, we shall sstate the results of an mvestigation 
of waves which travel along a shallow canal, and we refer the reader 
to the article Waves for the mathematical investigations on which 
they are based 


to Prteta^ 
Mloa mad 
Nutation 
laaeaaible 


^ Thomson and Tait Nat Phil § 816 
Compare an important paper by H Poincar^, in Acta math 
(1885) 7.14 


It must be premised that when the profile of a wave does not pre- 
sent the simple harmonic form, it is convenient to analyse its shape 
mto a senes of partial waves superposed on a fundamental wave, 
and generally the principle of harmonic analysis is adopted in which 
the actual wave rs regarded as the sum of a number of simple waves 

Suppose that the water is contained 111 a straight and shallow canal 
of uniform depth h and that at one end the canal debouches on to 
the open sea Suppose further that in the open sea there is a forced 
oscillation of water level,' given by this formula 
= // sm nt, 

wliere n is the elevation of the water at time t above its mean level, 
awfn the period of the oscillation and H the amphtude of the 
oscillation 

Waves will clearly bo transmitted along the canal, and the problem 
is to obtain a formula which shall represent the oscillations of level 
at any distance x measured from the mouth of the canal 

The mathematical investigation shows that, if g denotes gravity, 
the formula for the oscillation of water level at the point defined 

, H sm 4 sm 2n{t - 

Ihe second of those terms is propoitional to x and if the canal 
were infinitely long it would become mfinito The difficulty thus 
occasioned may be eluded by supposing the canal to debouch on a 
second sea m which a second appropnato oscillation is mam lamed 
In actuahty friction graduallv annuls all motion and no such diffi- 
culty anses 

The first term of the formula is called the fundamental tide the 
second gives what is called the first over- tide, and furthei approxi- 
mation would give second and third over-tides, &c All the over- 
tides travel up the river at the same rate as the fundamental but 
they have double treble quadruple frequencies or “ speeds," and 
the ratio of the amplitude ot the first over tide to the fundamental is 

sjgh 

As a numeijcal example let the range of tide at the river mouth 
be 20 ft and the depth of the river 50 ft The speed ’ of the semi 
diurnal tide, which is an angular velocity is 28 98" per hour or i/i 9 

radians per hour, Jgh ^27 miles per hour, hence ^ = —x 

Ah Jgh 342 

Therefore 34 miles up the river the over-tide is i/ioth of the funda- 
mental and has a range of 2 ft If the river shallows very gradu dly, 
the formula will still hold and we see that the height of the over- 
tide vanes as (depth) " i 

Fig 6^ read from left to nght oxlubits the progressive change of 
shape The steepness of the advancing crest shows that a shorter 



(From Airy s Ttats and lVa 7 /es ) 

Fig 6 — Tide Wave in Rivers 


time elapses between low to high water than inversely The same 
investigation shows that the law of the ebb and flow of currents, 
mentioned in § 2 must hold good 

The second law of waves in nv ers to which we draw attention 
relates to the effects produced by the simultaneous propagation into 
shallow water of two waves of diffcront periods It appears that the 
effect IS not simply the summation of the two separate waves 

Suppose that at the mouth of the nver the oscillation of the open 
sea IS represented by 

Tj = 77 , sin n^t -f T/g sm {ni 9) 


Then we find that at distance x from the nver's mouth the wave is 
given by the formula 

, = /A sm + H, sm [«,(< - 


4/1 Jgh 

■ sin 

4* s/fA 


[(«i - 




H~ e 


] 


The first two terms give us the two waves just is if each existed by 
itself The third and fourth terms give the results of their combij?«i- 
tion, and are called "compound ' tides, the first being a summation 
tide and the second a difference tide 

As a numerical example suppose at the mouth of a iivcr 50 ft 
deep that the solar semi-dmmai tide has a range 277, — 4 ft ind 
the lunar semi-diumal tide has a range 2H j — 12, then n, 4- n^ 
: 59/57 radians per hour, and n^ — = 1/57 radians per hour, and 
as before Jgh ~ 2 / miles per hour 
With these figures 


377, 77 „ M, ^ 

Ah Jgh 170 


^ From \iry s Tides and Waves, with omission of part which was 
erroneous 
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Thus 15 miles up the nvor the quater-diuraal tide (called MS in 
harmonic analysis) would have a range of 1/60 of an mch Where 
the two mteracUng compound tides are nearly of the same “ speed " 
the summational compound tide is much the larger of the two As 
before, when the nver shallows gradually this formula will still 
hold true 

It IS interesting to note the kind of effect produced by these com 
pound tides When the pnmary tides are m the same phase (as 
at spnng tide) 

and we may write the formula m the form 

Hence the front slope of the tide-wave is steeper at spnngs than at 
neaps, and the compound tide shows itself at spnngs in the form of 
an augmentation ol the first over- tide , the converse holds at neaps 
Also mean water-mark is affected to a slight extent as we go up the 
nver by an inequality represented by the last term 


IV — Harmonic Analysis 

§ 24 Outline of the Method — W’e have seen in § 1 3 that the poten 
tial of the tide-generating force of the moon consists of three terms, 
one being approximately scmi-diurnal, one approximately diurnal, 
and one varying slowly In consequence of tne irregular motion of 
the moon in right ascension and in declination and the variabihty 
of parallax, none of these tliree classes of terms is simply harmonic 
in time The like is also true of the potential of the sun's tide 
generating force In the method of harmonic analysis we conceive 
the tidal forces or potential due to each disturbing body to be 
developed in a series of terms each consisting of a constant (deter- 
mined oy the elements of the planet’s orbit and the obliquity of the 
ecliptic) multiplied by a simple harmonic function of the time 
Thus in place of the three terms of the potential as developed in 
§ 13 we have an indefinitely long senes oi terms for each of the three 
terms The loss of simplicity in the expression for the forces is 
far more than counterbaHneed by the gain of lacility for the dis- 
cussion of the oscillations of the water Thi'' facility anses from 
the dynamical pniiciple of forced oscillations, which we have ex 
plained in the historical sketch Appl>ing this pnnoiple, we see 
that each individual term of the harmonic development of the tide 
generating forces corresponds to an oscillation of tne sea of the same 
penod, but the amplitude and phase of that oscillation must depend 
on a network of causes of almost inextricable complication The 
analytic or harmonic method, then, represents the tide at any port 
by a series of simple harmonic terms whose periods are determined 
from theoretical considerations, but wliose amplitudes and phases 
are found from observation Fortunately the senes representing 
the tidal forces converges with sufficient rapidity to permit us to 
consider only a moderate number of harmonic terms in the scries 
Now it seems likely that the corrections which have been apphed 
in the use of the older synthetic method might have been clothecl in a 
more satisfactory and succinct mathematical form had investigators 
first earned out the harmonic development In this aiticle we 
shall therefore invert histofy and come b ick on the synthetic method 
from the analytic, and shall show how the formulae of correction 
stated in harmomc language- may be made comparable with them 
in synthetic language One explanation is expedient 
before proceeding with the harmonic development 
There are certain terms in the tide-generating forces of 
the moon, depending on the longitude of the moon's 
nodes, which complete their revolution in 186 years 
Now it has been found practically convement, m the 
apphcatioii of the harmonic method, to follow the syn- 
thetic plan to tne extent of classifying together terms whose periods 
differ only in consequence of the movement of the moon's node, and 
at the same time to conceive that there is a small vanability in the 
intensity of the generating forces 

§ 25 Development of Equilibrium Theory of Tides in Terms of 
the Elements of the Orbits — "Within the limits at our disposal we 
cannot do more than indicate the processes to be followed m this 
development We have already seen in (2) that the expression for 
the moon's tide-generating potential is 

= -4), 

and m (12) that 
cos* i - i = 


Puaiott of 
Terma 
affected by 
Motion of 
Moon*a 
Node 


4. 3 4- Mgg - 2Ma« 

23 3 ’ 

where Mg, and ri, ( ore respectively the direction cosines 
referred to axes fixed in the earth of the moon and of a place on the 
earth's surface at which the potential V is to be evaluated At 
such a place the radius vector p is equal to a the earth's radius 


Let the axes fixed in the earth be taken as follows the axis C 
the north polar axis, the axis A through the earth’s centre and a 
pomt on the equator on the same mendian as the place of observa 
tion , the axis B at nght angles to the other two and eastward of A 
Then if \ be the latitude of the place of observation 

( = cos X 7? = o, ^ ™ sm X 

With these values we have ^ 

cosa ^ J =» i cos* x(M,a - M^S) -f- sm 2X MiM- 

4. - sin^ x)(M,* 4- Mg*-2M3^ 

In fig 7 let ABC be the axes fixed 
in the earth, XYZ a second set of 
axes, XY being the plane of the 
moon's orbit , M the projection of 
the moon in her orbit, I == ZC, the 
obhqmty of the lunar orbit to the 
equator, y = AX = BCY, / = MX, 
the moon's longitude in her orbit 
measured from X, the descending 
node of the equator on the lunar 
orbit, hereafter called the " intersec- 
tion Fig 7 

Then 



M, — cos / cos X + Sin / sin X cos / = cos^ cos (x — 0 

4- sm® JT cos (x -h /) , 

Mg = —cos I sin X *f- sm I cos x cos / = — cos® sm (v — /) 

— sin® jl sin (x -f 0. 

Mj, — sm / sm I —2 sin 1/ cos sin / 

When these expressions are substituted m Mj® -- M.^®, MjMj, 
Mj® -f Mj® — 2M3^ it is clear that the first will have terms m the 
cosines of 2(x — /), 2x, 2(x + /), the second m sines of x — 2/, x, 
X -h 2/ and the third in cos 2/, together with a term depending 
only on I 

Now let c be the moon's mean distance, e the eccentricity of her 
orbit, and let 

X = J’m, y = ^ - "I’Ms, 

anclT=i^ 

2 


Then we have for the lunar tide generating potential at r/</c- 
the place of observation yeneratlag 

V - Y*) + sm 2\ XZ PoUaUmt 

+ l( 4 -s>n»M(X* + Y*-2Z*) (47) 

The only parts of this expression which are variable m time are the 
functions of X, Y. Z 

To complete the development the formulae of elhptic motion arc 
introduced in these functions, and terms which appear numerically 
negligible arc omitted Finally, the three X-Y-Z functions are 
obtained as a scries of simple time-harmomcs, the arguments of the 
sines and cosines being hnear functions of the earth's rotation, tho 
moon's mean motion, and the longitude of the moon's pengee The 
next step is to pass, according to the pnnciple of forced oscillations, 
from tlie potential to the height of tide generated by the forces 
corresponding to that potential The X-Y-Z functions being simple 
time-harraonics, the principle of forced oscillations allows us to con- 
clude that the forces corresponding to V in (47) will generate oscilla- 
tions in the ocean of the same periods and types as the terms in K, 
but of unknown amphtudes and phases Now let ^ Jc3. 

-f 3i® — be three functions having respectively sinular 
forms to those of 


X ®- Y® 

(I - f*)*' 


XZ 

d-'p?’ 


and 


(X® -f Y® - 2Z2) 


but diffenng from them in that the argument of each Height of 
of the simple time-harmonics has some angle subtracted tide at any 
from it, and that the term is multiplied by a numerical Port 
factor Then, if g be gravity and n the height of tide 
at the place of observation, we must have 

h=l|i[lcos*x (#*-a*) + sm2A^8+t(4-sm‘x)J(<r-+iJ*-22^)J (48) 

The factor to*/? may be more conveniently written <*> where 


M 13 the earth's mass It has been so chosen that, if the equilibrium 
theory of tides were fulfilled, with water covenng the whole earth, 
the numencal factors in the functions would . 

be each unity and the alterations of phase would be 
zero The terms m (JF® -h S* — 2g*) require special V®" 
consideration The function of tho latitude being 
^ — sin *x, it follows that, when in the northern hemi- 
sphere it IS high-water north of a certain critical latitude, it is low- 
water on the opposite side of that parallel , and the same is true 
of the southern hemisphere It is best to adopt a uniform system 
for the whole earth, and to regard high tide and high-water as 
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CDnsent<meous in the equatona’ belt, and of opposite meanings outside 
the critical latitudes We here conceive the function always to be 
wntten | — sin^ so that outside the critical latitudes high-tide 
IS low-water We may m continuing the development wnte the 
JT P-2 functions in the form appropnate to the equihbnum theory 
with water covenng the whole earth for the actual case it is only 
the n necessary to multiply by the reducing factor, and to subtract 
thQ phase alteration k As these are unknown constants for each 
place, they would only occur in the development as symbols of 
quantities to be deduced from observation It will be understood, 
thcrefon that m the following schedules the ‘ argument " is that 
part of th( argument which is derived from theory, the true complete 
argument being the “argument** — where k is denve<l from 
obs( 1 \ ation 

Up to this point we have supposed the moon’s longitude and the 
L ^rth s position to be measured from the “ intersection ’’ but in 
order to pass to the ordinary astronomical formulae we must measure 
the longitude and the earth's position from the vernal equinox 
Hence we determine Uie longit jcle and right ascension of the inter- 
section ’’ in terms of the longitude of the moon’s node and the in- 
ihnation of the lunar orbit, and introduce them into our formulae 
for the functions The expressions for the functions corre- 

spondmg to solar tides may be wntten down by symmetry, and in 
this case the intersection is actually the vernal equinox 
The final result of the process sketched is to obtain a senes of 
terms each of which is a function of the elements of the moon’s 
or sun s orbit, and a function of the terrestrial latitude 
ExplattMtiott the place of observation, multiphed by the cosine 
of SebaduteM an angle vvluch increases uniformly with the time 
below write down the result in the form of a 

schedule but we must first state the notation employed c, = 
eccentncihes of lunar and solar orbits, /, « — obUquitics of equator 
to lunar orbit and ecliptic />, — longitudes of lunar and solar 

pengees, % = hourly increments of p, s, h ~ moon’s and 

iun’s mean longitudes <r, v — hourly increments oi s, h, / = local 
Tiean solar time reduced to angle -y — tj = 15“ per hour x — 
atatude of place of observation, v — longitude m lunar orbit, 
ind R A of the intersection N = longitude of moon’s node, t ^ 
mchnation of lunar orbit The speed ’* of any tide 
defined as the rate of increase of its argument and is 
oefiaed expressible, therefore, as a linear function of 7, ij, <r, sr, 
[or we may neglect v as being very small 
The following schedules, then, give b the height of tide The 
irrangement is as follovis First, there is a universal coefficient 

which multiplies every term of all tlic schedules Secondly, 

there are general coefficients, one for each schedule, viz cos^x for 
the scmi-diurnal terms, sin 2X for the diurnal, and J — | sm« X for 
the terms of long period In each schedule the third column, headed 
‘ coefficient,’’ gives the functions of I and e In the fourth column 
s given tlie mean semi-range of the corresponding term in numbers, 
>vhich 13 approximately the value of the coemoient in the first column 
A^hen I ^ w but we pass over the explanation of the mode of 
omputing the values The fifth column contains arguments, 
mear functions of t, h, s, p, y, ( In gA, 1 ] 2(A — y) and in 

A, ii] < -f (A — v) are common to all the arguments The argu- 
Tients are grouped in a manner convenient for subsequent computa- 
lon Lastly, the sixth is a column of speeds, being the hourly 
ncr^'ases of the arguments in the preceding column, estimated m 
iegrees ptr hour It has been found practically convenient to 
ienote each of these partial tides by an initial letter, arbitranly 
hosen In the first column we give a descriptive name for the tide, 
vnd in the second the arbitranly chosen initial 
The schedule for the solar tides is drawn up in precisely the same 
nanner, the only difference being that the coefficients are absolute 
onstants In order that the comparison of the importance of the 
>olar tides with the lunar may be complete, the same umversal 

oeffiaent ^ retained, and the special coefficient for each 

erra is made to involve the factor Here being the 

>uii’s mass With 

^ o ^ I 

-^8.5. 46035 = 5 -^^ 


To write down any term, take the umversal coefficient, the 
sfoneral coefficient for the class of tides, the special coefficient, and 
multiply by the cosine of the argument The result, 
taken with the positive sign, is a term in the ^uihbnum 
tide, with water covenng the whole earth Inc transi- 
tion to the actual case % the introduction of a factor 
and a delay of phase (to be denved from observation) 
las been already explamed The sum of all the terms is the 
omplete expression for the height of tide h 
It must remarked that the schedule of tides is here largely 
ibndged and that the reader who desires fuller information must 
efer to the Brtt Assoc Report for 188^, or vol 1 of G H Darwin's 
Scientific Papers, or to Harris's Manual of Tides 
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A — Schedule of Lunar Tides 


Umversal Coefficient 
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-Semi-diurnal Tides, C^neral Coefficient =3 cos 
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Coefficient 
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2/ + 9(4 - v) 

Speed in 
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0 

u 


Hour 

Principal 1 
lunar / 
Ltini solar i 
(lunar j- 

1 Ma 

Ki - jr-Xos** i/ 

45426 

1 

1 

a8 9841042* 

. 

Ri -1- wnV 

03929 

• 

30 0821372 

I arffer '\ 
elliptic ) 

N 

1 le cor* J/ 
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38 4397296 

11 — Diurnal Tides , General Coefficient sin 2 X 

Descriptive 

Name 

2 

Coefficient 
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Value of 
Coefficient, 

Argument 
/ + (A - vX 

Speed in 
Degrees 
per m s 
Hour 

Lunar di \ 
umal / 
Luni solar S 

0 

(i - sm I Cos2J/ 

18856 

-2(x-D + iw 
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poition)J 

Ki 

(x + 1^2)1 ^ cos / 
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-Jir 
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1 Q 

i sm / cos^ i/ 

03651 
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111 — 

-Long Period Tides , General Coefficient i — f sin*X 




Mean 
Value of 
Coefficient 


Speed in 

Descriptive 
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2 
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Coefficient 
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Degrees 
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Change of 1 
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( «)f n^e ; 
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Mf 
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B — Schedule of Solar Tides 
Universal Coefficient — - a 

2 fH\C / 


Descriptive 

Name 

’2 

1 

Coefficient 

V alue of 
Coefficient 1 

Argument 

Speed m 
Degrees 
per m s 
Hour 

1 — Semi-diurnal Tides , General Coefficient == cos* X 

Principal J 
solar j 
Luni solarS 
(solar > 
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T arger ) 

elliptic / 

Kj 

1 

L(i - COS'* 

T 

’^(i 4 ir2)I sin® w 

T 

jv COS* iw 

T 

31137 

01B23 
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ai 

at 4 - 2A 

2<-a-A) 

30 ooooooo 

30 082x37a 
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11 — Diurnal Tides, General Coefficient = sin 2X 

Solar di \ 
umal f 
I uni solar 1 
(solar > 
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Ki 

- (* ” " cos-^ iw 
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A 4 Jir 

/ + A-Jir 

X 4 95893*4* 

15 04x0686* 

111 — Long Period Tides, General Coefficient r=s J— f sin*X 
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nual / 
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ah 
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From the fourth columns wt see that the coefficients in de- 
scending order of magnitude are Mo, Kj (both combined), Sg, 
O, K, (lunar), N, P, (solar) Kg (both combined), - . 

K» (lunar), Ml, Q. K, (solar), Sa 
The tiaes which we omit from the schedules are 
relatively unimportant, but nevertheless commonly 
evaluated in accurate tidal work, are all lunar tides, viz the follow- 
ing semi-diurnal tides the smaller elhptic tide L, the larger and 
smaller evectional tides v, X, the variational tide u Also the fol- 
lowing diurnal tides, viz the smaller elliptic tide M„ a tide of speed 
y ^ called T Also amongst the tides of long penod, the 
lum solar fortmghtly called MSf ^ 

The tides depending on the fourth power of the moon s parallax 


1 The mean value of this coefficient is Jfi | sin»f)(l— |8in*«) 

25, and the variable part is approximately —(i sm i cos * sin w 

cos w’cos iV s= — 0328 cos N 
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arise from the potential V — cos* # — | cos g) They give 

rise to a small diurnal tide M^, and to a small ter-diurnal tide M3, 
but we shall not give the analytical development 

§26 Over-Tides, Compound Tides and Meteorological Tides — 
We have in § 23 stated results denved from dynamical theory as 
to over tides, which represent the change of profile 
Overbrim of the wave as it advances in shallow water The only 
tides in which it has hitherto been thought necessary to represent 
this change of form belong to the principal lunar and prmcipal 
solar senes Thus, besides the fundamental astronomical tides 
Mg and Sg, the over-tides M4, Mg and S4, Sg are usually deduced 
by harmonic analysis 

Compound tideu have been also referred to in § 23 , they represent 
a result of the combination of two waves of different speeds travel- 
hftg through shallow water On combimng the speeds 
Compouttd qI important tides, it will be found that there is 
Tim, many cases a compound fade which has itself a speed 

identical with that of an astronomical or meteorological tide We 
thus find that the tides O, Kj, P, Mg, Mf Q Mj, L are hable to 
oerturbation in shallow water We refer to the Brit Assoc Report 
lor 1883 or to Harris's Manual for a schedule, with initials, of the 
compound tides which are usually evaluated 

AU tides whose period is an exact mulf^le or submultiple of a 
mean solar day, or of a tropical vear, are affected by meteorological 
conditions Thus all the tides of the principal solar 
Meieoro- astronomical senes S, with speeds 7 — 2(7 — n)» 

3(7 v), , are subject to more or less meteorological 

T/aes perturbation An annual inequahty in the diurnal 

meteorological tide Sj will also give rise to a tide 7 — 2ij, and 
this will be fused with and indistinguishable from the astronomical 
P, it will also give rise to a tide with speed 7, which will be in- 
distinguishable from the astronomical part of Kj Similarly the 
istronomical tide Kg may be perturbed by a semi-annual inequality 
in the semi-diurnal astronomical tide of speed 2(7 -- ij) Al^ough 
the diurnal tide bj or 7 — 1; and the semi annual and annual tides 
of speeds 2 n and ti are all quite insensible as arising from astronomical 
causes, yet they have been found of sufficient importance to be con- 
sidered The annual and senu-annual tides are of enormous 
importance in some rivers, representing m fact the yearly flooding 
in the rainy season In the reduction of these tides the arguments 
of the S senes arc t, 2t, 3/, &c , and of the annual, semi annual, 
icr-annual tides h, 2/1, 3A As far as can be foreseen, the magni- 
tudes of these tides are constant from year to year 
§ 27 On the Form of Presentation of Results of Tidal Observations — 
Supposing n to be the speed of any tide in degrees per mean solar 
hour, and / to be mean solar time elapsing since o^ of 
the first day of (say) a year of continuous observation, 
then the immediate result of harmonic analysis is to 
obtain a height R and an angle ( such that the height 
of this tide at the time t is given by 
R cos {nt — 0 

R IS the semi-range of the tide (say) in British feet, and ^ is an angle 
such that Cfn is the time elapsing after of the first day until 
it is lugh water of this particular tide It is obvious that f may 
have any value from 0° to 360°, and that the results of the analysis 
of successive years of obsg:vation will not be comparable with 
one another when presented in this form 

But let us suppose that the results of the analysis are presented 
in a number of terms of the form 


Immediate 
Reeult of 
Harmonic 
Analysis 


fH cos (P-f u-k), 

where P is a linear function of the moon's and sun's mean longi- 
tudes, the mean longitude of the moon’s and sun’s perigees, and 
the local mean solar time at the place of observation, 
reduced to angle at 15® per hour V increases um- 
formly with the time, and its rate of increase per 
constants solar hour is the n of the first method, and 

IS called the speed of the tide It is supposed that u stands 
for a certain function of the longitude of the node of the lunar 
orbit at an epoch half a year later than o** of the first day Strictly 
speaking, u should be taken as the same function of the longitude 
of the moon’s node, varying as the node moves, but, as the varia- 
tion IS but small in the course of a year, u may be treated as a 
constant and put equal to an average value for the year, which 
average value is taken as the true value of u at exactly mid year 
Together V’ -j- w constitute that function which has been tabulated 
as the " argument ” in the schedules of § 25 Since V -f w are 
together the whole argument according to the equihbnum theory 
of tides, with sea covenn^ the whole earth, it follows that xfn is 
the lagging ot the tide which arises from kinetic action, friction of 
the water, imperfect elasticity of the earth, and the distribution 
of land It IS supposed that H is the mean value m British feet of 
the semi-range of the particular tide in question, i is a numerical 
factor of augmentation or dinunution, due to vanability of 
the obh^uity of the lunar orbit The value of f is the ratio of the 
" coefficient ” in the third column of the preceding schedules to 
the mean value of the same term It is obvious, then, that, if the 
tidal observations are consistent from year to year, H and k should 


come out the same from each year’s reductions. It is only when 
the results are presented m such a form as this that it will bo possible 
to judge whether the harmonic analysis is yielding satisfactory 
results This mode of giving the tidal results is also essential 
for the use of a tide- predicting machine (see § 8) 

We must now show how to determine H and k from R and ( It 
IS clear that H = R/f, and the determination of f from the schedules 
depends on the evaluation of the mean value of each of the tem^ 
in the schedules, into which we shall not enter If be the value 
of V at of the first day when t is zero, then clearly 

— C = ^0 -f « — 

so that « = C + 1^0 + ^ 

Thus the rule for the determination of k is Add to the value of 
( the value of the argument at o^ of the first day 
The results of harmonic analysis are usually tabulated by givmg 
H, K under the imtial letter of each tide, the results are thus com- 
parable from year to year ^ For the purpose of using « 
the tide-predicting machine the process 01 determimng . 

H and k from R and ( has simply to be reverseci, 
with the difference that the mstant of time to which to refer 
the argument is o*» of the first day of the new year, and we must 
take note of the different values of u and f for the new year Tables * 
have been computed for f and u for all longitudes of the moon’s 
node and for each kind of tide, and the mean longitudes of moon, 
sun, and lunar pengee may be extracted from any ephemens 
Thus when the mean semi-range H and the retardation k of any 
tide are known its height may be computed for any instant The 
sum of the heights for all the pnncipal tides of course gives the 
actual height of water 

§ 28 Numerical Harmonic Analysts — The tide-gauge furnishes 
us with a continuous graphical record of the height of the water 
above some known datum mark for every instant of Tm^mirnmni 
time The first operation performed on the tidal 
record is the measurement in feet and decimals of the curves 
height of water above the datum at every mean solar 
hour The period chosen for analysis is about one year and the 
first measurement corresponds to noon 

If T be the period of any one of the diurnal tides, or the double 
period of any one of the semi diurnal tides, it approximates more 
or less nearly to 24 solar hours, and, if we divide it into 24 equal 
parts, we may speak of each as a T-hour 
The process of harmomc analysis consists of finding the average 
height of water at each of the 24 T-hours of the T-day, but we shall 
not go into the way in which this may be done * It must suffice 
to say that it depends on the fact that m the long run any given 
T-hour will fall at all hours of any other special day 
The final outcome is that we obtain the height of water at each 
of the 24 T-hours of a T-day, freed from the influence of all the other 
tides We may see that it is thus possible to isolate the T-tide 
When this has been done let t denote T-time expressed in T-hours, 
and let n be 15° Then we express the height h as given by the 
averaging process above indicated by the formula 

A = Ap -f A, cos nt -f B| sin nt -f Ag cos 2nt -f- Bj sin znt -f , 
where / is o, i , 2, 23 

See the article Harmonic Analysis for the numerical processes 
by which A^, Aj, Bj, A^, B^, &c , may be evaluated It is obvious 
that such a formula as A cos tif B sin nt may easily be reduced to 
the form R cos {nt — 0 An actual numencal example of harmomc 
analysis of tidal observations is given in the Admiralty Scientific 
Afanuo/ (1886) in the article Tides," or G H 'Dox'wms Scientific 
Papers, vol i 

V — Synthetic Method 

§ 29 On the Method and Notation — The general nature of the 
synthetic method has been already explained, we now propose 
to show how the expressions for the tide may be developed from the 
result as expressed in the harmonic notation If it should be 
desired to make a comparison of the results of tidal observation 
as expressed in the synthetic method with those of the harmomc 
method, or the converse, or to compute a tide-table from the har- 
monic constants by reference to the moon's transits and the dechna- 
tions and parallaxes of sun and moon, analytical expressions founded 
on a procedure indicated m the following sections are necessary 
In chapter iv the mean semi-range and angle of retardation of 
any one of the tides have been denoted by H and k We shall 
here, however, require to mtroduce several of the H’s and ks into 
the same expression, and they must therefore be distinguished 
from one another This may in general be done convemently by 
writing as a subscript letter the initial of the corresponding tide, 
for example H,«, Km will be taken to denote the H and k of the 
lunar tide Mj This notation does not suit the Kg and Kj tides, 

^ See, for example, a collection of results by Baird and Darwin, 
Proc Roy Soc (1885), No 239, and a more extensive one m Harris’s 
Manual 

* Report on Harmonic Analysts to Brit Assoc (188^), and more 
extended table in Baird’s Manual of Tidal Observaiton (London, 

* ^ee Darwin's Tides for an account without mathematios* 



956 


TIDE 


and we shall therefore wntc H', for the semi-diumal K^, and 
H', K for the diurnal tidt These two tides proceed according 
to sidereal time and arise from the sun and moon jointly, and a 
synthesis of the two parts of each is effected m the harmonic 
method, although that synthesis is not explained in chapter iv 
It IS now necessary to leverse this partial synthesis, m order to obtain 
a more complete one We must therefore note that the ratio of 
the solar to the lunar part of the total Kg tide is o 46407, so that 
0*683 IS the lunar portion of the total Kg There will be no 
occasion to separate the two portions of Kj, and we shall retain 
the synthesis which is effected in the harmonic method 

§ 30 Semt-dturnal Tides — The process adoptetl is to replace 
the mean longitudes and elements of the orbit in each 
Longi- tiarmomc development of the schedules 

tuae maa 01 § 25 by hour angles, declinations, and parallaxes 
n At the time t (mean solar time of port reduced to 

o, 5, ^ be }) ’s R A , dochnation, and hour- 
DecUtuSfon I ’ongitude measured from the ' intcr- 

section *’ These and other symbols when wntten with 
Parallax ^ subscript accent are to apply to the sun Then p being 
the R A of the intersection, we have from the right- 
angled spherical triangle of which the sides are /, 8, a — p the relations 

tan (a — v) = cos I tan /, sin 8 = sin / sin I (49) 

Now 5 — I IS the }) *s mean longitude measured from the intersection 
and s — p IS the mean anomaly hence approximately 

i — s — { -f 2« sin (s — p) (50) 

From ( j9) and (50) wo hai e approximately 

a = s 4 - (v — {) + sin (s — p) — tan® sin 2(5 — () 

Now, h being the Q's mem longitude, / f- A is the sidereal hour- 

angle, and = f + A — a 

Hence 

f-f A— 5— — f) = i//-{-2e sin (5—/)) — tan® ^7 sin 2U—() (51) 

Again, if we put 

cos®A = I — ^ sin® 7, (52) 

we have approximately from (49) and (50) 


whence 


cos28 — cos^A M 

— sm«A cos *(.-() 

Sin 8 cos 8 c?8 / w 

!r— - -yr = sin 2 (s — 0 

<r sm®A dt vs/ 


(53) 


Obviously A is such a (kclination that sin- A is the mean value of 
sin^ 8 during a lunar month ^gain, A P be the ratio ol the )) 's 
parallax to her mean parallax, the equation to the ellipse described 


gives 

whence 


-fP— I) = cos (s ■ 


■/>)| 

- = sin (s - p)j 


(54) 


e((r — (^) d^ 

Now st appears in schedule A of § 25 that the arguments of all 
the lunar semi-diurnal tides are of the form 2(t -f- A — i/; + 2(5—^) or 
+ (s —p) It IS clear, therefore, that the cosihts of such angles may 
by the relations (51), (53), (54) be expressed in terms of hour-angles, 
dechnations and parallaxes Also by moans of (52) we ma> intro- 
duce A in place of I in the coefhci'^nts of each term An approxi 
mate formula for A is 16 31° -u 3 44° cos AT— o 19° cos 2N Details 
will be found in the Bnf Assoc Report for 1885 

We shall not follow the analytical processes in detail, but the 
formulae given show the possibility of replacing the symbols used m 
the method of harmomc analysis by others involving R A , declination 
and parallax 

Before giving the results of the processes indicated it must be 
remarked that greater succinctness is obtained by the introduction 
of the s5rmbol 8' to denote the ]) 's dechnation at a time 
earlier than that of observation by an interval which 
^ called the “ age of the dcchnational inequaUty,"' 
rmtact t conmuted from the formula tan {K—Hm)l'2(r or 

Corractlona ^ ~ Similarly, it is convenient to 

introduce P' to denote the value of P at a time earher 
than that of observation by the age of the parallactic mequaUty,’ 
to be computed from tan — #r„)/(<r — H) or 105 3** tan {Km — 
These two " ages ' probably do not differ in general much from a 
third penod, computed from (x, - ff«)/2(<r - ij), which is called the 
Me of the tide 

The similar senes of transformabons when applied to the solar 
bdes lead to simpler results, because A^ is a constant, being 
16 33®, and the “ ages ** may be treated as zero, besides ttie terms 
depending on dZjdt and dPJdt arc neghgible Formulae for the 
seini-diumal bde of great exactness are obtainable by means of 
these transformabons, but they lack the simphcity of those obtained 
in the harmonic method On the other hand they are in some 
respects even more exact, since all lunar inequahbes are rqircsentcd 
We shall not give the complex formulae which represent the com- 
plete subsbtution of R A declmabon and parallax in the earher 
lormulae, but shall content ourselves with rougher results, which 
are sbll fairly accurate 


( 55 ) 


Let us write them 

\/t U'J COS®A,t 1 cos® 8' — cos® A „ , 

^ 

in =» K,„ + A o 683 ^ sm («' — *„), 

sin" A, Xlm 

M - p > 

cos** A, 

2/U, 5= Kf 

Then we find that the height n^ of the complete lunar and solar semi- 
diurnal bde IS represented with a fair degree of approximabon by 
hg = M cos 2(«^ — /x) cos 2 {^, — |4,) (56) 

The first of these is the lunar bde, and it will be observed that 
the height M depends on the cube of the moon’s jTarallax at a time 
earher than that of observabon by “ the age of the Srntbash 
parallactic mcquahty,” and that it depends also on 
the moon’s declmabon at a time eaiher by “ the age 
of the dechnabonal inequality ” The phase of the 
tide, represented by the angle 2/u, also has a dechnabonal 
inequahty 

The second term is the solar bde, and it also has parallactic and 
dcchnational inequahbes 

Ihe formulae (35), (56) have been used in an example of the 
computation of a bde-tablo given in the Admiralty Scientiric Manual 
(1886) 

§ 31 ^yntheiits of Lunar and Solar Semi diurnal Tides 
A be the excess of )) 's over 0 's R A , so that 
A =s a — a,, 

4', = i/' + A, 

and hj = M cos 2(\|/ — /a) -f M, cos 2(i|/ A - 

The synthesis is then completed by wribng 

H cos 2{fx — <p) = M -f M, cos 2(A — iu, + /It), 

H sm 2{/u — rt>) = M, sin 2(A ~ a*/ 4- /*), 

so that hj — H cos 2{\\f — <p) 

Then H is the height of the total semi diurnal bde and <p/{y dajdf) 
or approximately if>l{y — (r) or when d> is given m Synthesis 
degrees, IS the 'interval” fiom tne moon^s transit to toobimla 
high water Slagle 

The formulae for H and <f> ma> be wntten Term 

H == ^/{M® -}- M,2 -1- 2MM, CO 2(A - /u, 4- /u)} 


giving one 
Lunar and 
one Solar 
Tide 


-Let 


(57) 


(58) 


tan 2(/* — </>)=- 


M, sin 2(A -- /u, 4- A*) 


(59) 


Age of 
Tide 


M 4“ M, cos 2(A — fx, 4- fi) 

Since A goes tlirough its period in a lunation, it follows that II and 
<t> have inequahbes with a period of half a liinabon ^ s t 
These are called the ” fortnightly inequalities ’ in the 
htiKht and interval ln,,u,lHy 

bpnng bde obvlouslj occurs when A — /u, — /u Since the mean 
value ot A is s — A (the difference of the mean longitudes), and since 
the mean values of /u and fx, are ^Ks, it follows that the mean 
value of Tlie penod elapsing after full moon and change of moon 
up to spnng tide is («, — Km)l2{a' — rj) The association of spring 
bde witn full and change is oovious, and a fiction has been adopted 
by which it is held that spnng tide is generated in those con- 
figurabons of the moon and sun, but takes somt bme to reach the 
port of observation Accordingly (k^ — x^«)/2(<r — tj) has 
oeen called the ' age of the bde ” The average ago 
IS about 36 hours as far as observabons have yet been 
made The age of the bde appears not in general to differ very much 
from the ages of the dechnational and parallactic inequahbes 

In computing a tide-table it is found practirally convenient not 
to use A, which is the difference of R A s at the unknown time of 
lugh-water, but to refer the bde to Aq, the difference of R A 's at 
the bme of tlie moon's transit It is clear tliat An is the apparent 
bme of the moon's transit reduced to angle at ly per hour We 
have already remarked that tp/{y — dajdt) is the interval from 
transit to high-water, and hence at lugh water 

A = A, + 

y — dajdt 

As an approximation we may attribute to all the quantibes 
in the second term their mean values, and we then Reference 
have to Moon *s 

A « Ao -f 

y - ff 

and A — jw, 4* /A « Ao — 4- — ^Aa =* A^ — /ia, 4- ( 61 ) 

7 — <r 

This approximate formula (61) may be used in computang from 
(5^ the fortnightly inequality in the ” height ” and ' interval ” 

In this inv^bgabon we have supposed that the dechnabonal 
and parallactic correebons are applied to the lunar and solar bdes 
before their synthesis but it is obvious that the process may be 
reversed, and that we may form a table of the fortnightly inequahty 
based on mean values Um and Us, and afterwards apply corrections 
This IS the process usually adopted , but it is loss exact The labour 
of computing the fortmehtly inequahty, especially by graphical 
methods, is not groat, and the plan here suggested seems preferable 
§ 32 Diurnal Tides — These tides have not been usually treated 


(fio) 
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with much completeness m the synthetic method In the tide- 
tables of the British Admiralty wc find that the tides at some ports 
are " affected by diurnal inequahty", such a statement may be 
interpreted as meaning that the tides are not to be predicted by 
the mforraation given in the so-called tide-table The diurnal 
tides are indeed complex, and do not lend themselves easily to a 
complete synthesis In the harmonic notation the three important 
tides are Kj, O, P, and the lunar portion of Kj is nearly equal to O 
in height, whilst the solar portion is nearly equal to P A complete 
synthesis may be earned out on the hnes adopted m treatmg the 
semi-diurnal tides, but the advantage of the plan is lost in conse- 
quence of l^ge oscillations of the amplitude through the value zero, 
so that the tide is often represented by a negative quantity multiplied 
by a circular function It is best, then, only to attempt a partial syn- 
thesis, and to admit the existence of two diurnal tides One of these 
will be a tide consisting of Kj and P united, and the other will be O 

We shall not give the requisite formulae, but refer the reader to 
the Bftt Assoc Report for 1885 A numerical example is given in 
the Admiralty Manual for 1886 

§ 33 On the Reduction of Observations of High and Low^WaUr ' — 
A continuous register of the tide or observation at fixed mtervals 
of time, such as each hour, is certainly the best, but for the adequate 
use of such a record some plan analogous to harmonic analysis is 
necessary Observations of high- and low-water only have, at least 
until recently, been more usual In the reduction the immediate 
object is to connect the times and heights of high and low-water 
with the moon's transits by means of the estabhshmont, age and 
fortnightly mequahty in the interval and height The reference 
of the tide to the establishment is not, however, scientifically 
desirable, and it is better to determine the mean establishment, 
which IS the mean interval from the moon's transit to high-water 
at spring tide, and the age of the tide, which is tlie mean period from 
full moon and change of moon to spnng tide 

For these purposes the observations may be conveniently treated 
graphically ® An equally divided horizontal scale is taken to 
fci f represent the twelve hours of the clock of civil time, 
armpaicmi ^ regulated to the time of the port, or — more accurately — 
uetermtnMm arranged always to show apparent time by being fast 
^ or slow by the equation of time , this time-scale represents 
meat Ac " of -clock of the moon's transit, either upper or 

' lower The scale is perhaps most conveniently arranged 
m the order V, VI, XII, I HIT Then each interval of time 
from transit to high water is set off as an ordinate above the corre- 
sponding time-of-clock of the moon s transit A sweeping curve 
IS drawn nearly through the tops of the ordinates, so as to cut off 
minor irregularities Next along the same ordinates arc set off 
lengths corresponding to the height of water at each high water 
A second similar figure may be made for the interval and height 
at low-water In the curve of high-watcr intervals the ordinate 
corresponding to XII is tlie estabhshment, since it gives the time 
of high-water at full moon and change of moon That ordinate of 
high water intervals which is coincident with the greatest ordinate 
of high-water heights gives the mean establishment Since the 
moon^s transit falls about fifty minutes later on each day, in setting 
off a fortnight’s observations there will be about five days for each 
four timcs-of-clock of the upper transit Hence in these figures 
we may regard each division of the time-scale I to II, II to III, 
&c , as representing twenty-five hours instead of one hour Then 
tht distance from the greatest ordinate of high-water heights to 
XII is called the age of the tide From these two figures the times 
and heights of high and low-water may in general be predicted with 
fair approximation We find the time of clock of the moon's upper 
or lower transit on the day, correct by the equation of time, read 
off the corresponding heights of high and low-water from the figures, 
and the mtervals being also read off are added to the time of tlic 
moon's transit and give the times of high- and low-water At all 
ports there is, however, an irregulanty of heights and intervals 
between successive tides, and in consequence of this the curves 
present moie or less of a zigzag appearance Wlitre the zigzag is 
perceptible to the eye, the curves must be smoothed by drawing 
them so as to bisect the zigzags, because these diurnal inequahties 
will not present themselves similarly in the future When, as m 
some equatorial ports, the diurnal tides are large, this metiiod of 
tidal prediction fails m the simple form explained above It may 
however be rendered applcable by greater elaboration • 

This method of worhang out observations of high and low-water 
was not the earliest In the Micantque Cileste, bks 1 and v , Laplace 
treats a large mass of tidal observations by dividing them into 
classes depending on the configurations of the tide-generating 
bodies Thus he separates the two syzygial tides at full moon and 
change of moon and divides them into equinoctial and solstitial 
tides Ho takes into consideration the tides of several days 


embracing these configurations He goes through the tides at 
quadratures on the same general plan The effects of declination 
and parallax and the diurnal inequahties are similarly 
treated Lubbock {Phtl Trans , 1831 seq ) unproved the of 

method of Laplace by taking into account all the ob- Lap/ece# 
served tides, and not merely those appertaimng to certain ^^hbock^ 
configurations He divided the observations into a num- 
ber of classes First, the tides are separated into parceb, one for eaeh 
month, then each parcel is sorted according to the hour of the moon's 
transit Another classification is made accordmg to declination, 
another according to parallax, and a last fo»- the diurnal inequalities' 
This plan was followed m treating the tides of London, Brest, St 
Helena, Plymouth, Portsmouth and Sheerness Whewell {Phil 
Trans 1834 seq ) did much to reduce Lubbock's results to a mathe- 
matical form, and made a highly important advance by the intro- 
duction of graphical methods by means of curves The method 
explained above is due to him Airy remarks of Whewell's papers 
that they appear to be " the best specimens of reduction of new 
observations that we have ever seen 

VI — Tidal Deformation of the Solid Earth 

§ 34 Elastic Tides — The tide-generating potential vanes as 
the square of the distance from the earth’s centre, and the correspond- 
ing forces act at every point throughout its mass No « 1 

sohd matter possesses tne property of absolute ngidity, 
and we must therefore admit the probable existence 
of tidal elastic deformation of the sohd earth The problem of 
finding the state of strain of an elastic sphere under given stresses 
was first solved by G Lam^, ^ he made, however, but few physical 
deductions from his solution An mdependent solution was found 
by Lord Kelvin,® who drew some mteresting conclusions concermng 
the earth 

His problem, in as far as it is now material, is as follows Let 
a sphere of radius a and density w be made of elastic material 
whose bulk and rigidity moduh are k and and let it be subjected 
to forces due to a potential per unit volume, equal to Tt£/r®(sin’* \ — J) , 
where A is latitude Then it is required to find the stram of the 
sphere We refer the reade** to the original sources for the methods 
of solution apphcable to spherical shells and to sohd spheres The 
investigation applies either to tidal or to rotational stresses In 
the case of tides r ^ m and c being the moon's mass and 

distance, and in the case of rotation t = — being the angular 

velocity about the polar axis The equation to the surface is found 
to be 

In most solids the bulk modulus is considerably larger than the 
rigidity modulus, and in this discussion it is sufficient to neglect n 
compared with k With this approximation, the clhpticity e of 
the surface becomes 

ign 

Now suppose the sphere to bo endued with the power of gravitation, 
and w nte 


C j p ^ I 

5 a' 

where g is gravity at the surface of the globe Then, if there were 
no elasticity, the elhpticity would be given by f = r/fl, and without 
gravitation by e — r/t And it may be proved in several wa> s that, 
gravity and elasticity co-operating. 


^ v-hg g i’+r/a 

If n be the rigidity of steel and if the globe have the size and mean 
density of the earth, r/fl = 2, and with the rigidity of glass r/fl — f 
Hence the elhpticity of an earth of steel under tide-generating force 
would be ^ of tliat of a fluid earth, and the fraction for glass would 
be f If an ocean be superposed on the globe, the visible tide will 
be the excess of the fluid ticfc above the sohd tide Hence for steel 
the oceamc tides would be reduced to |,and for glass to | of the 
tides on a ngid earth 

It is not possible in general to compute the tides of an ocean lymg 
on an unyielding nucleus But Laplace argued that friction would 
cause the tides of long period (§ 17) to conform to the cquihbnum 
law, and thus be amenable to calculation Acting on this behef, 
G H Darwin discussed the tides of long period as observed durmg 
33 years at various ports, and found them to be f as great as on an 
unyieldmg globe, indicating an elasticity equal to that of steel ® 
Subsequently W Schweydar repeated the calculation from 194 \ ears 
of observation with nearly the same result ^ But as Laplace's 
aigument appears to be unsound (§ 17), the conclusion seems to 
become of doubtful validity Yet subsequentlyLoid Rayleigh showed 


1 Founded on Whew( ITs article " Tides," in Admiralty Manual 
(ed 1841), and on Airy's " Tides and Waves," in Ency Metrop 
® For a numerical treatment, see Directions for Reducing Tidal 
Observationsy by Commander Burdwood, R N (London, 1876) 

H Darwm, " On Tidal Prediction," PAtf Trans (1891), vol 

189 A 


* Thioriemath (1866), p 213 

® Thomson and Tait, Nat Phtl §§ 732-737 and 833-842, or Phil 
Trans (1863), pt u , p 583 Compare, however, J H Jeans, PM/ 
Trans (1903), 201 A, p 157 
® Thomson and Tait, Nat Phil § 843 
^ Beitrdge zur Geophystk (1907), ix 41 
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that the existence in the ocean of continental bamers would have 
the same efiect as that attnbutcd by Laplace to fnction, and thus 
ht re-estabhshed the soundness of the result ^ 

A wholly independent estimate derived from what is called the 
vanation of latitude also leads to the same conclusion, namely, that 
the earth is about as stifi as steel ^ 

The theory of the tides of an elastic planet pves, mutatts mutandis, 
that of the tides of a visoous spheroid The reader who desires 
to know more of this subject and to obtain references to onginal 
memoirs may refer to G H Darwin's 

VII — Tidal Friction 

§ 35 Investigation of the Secular Effects of Tidal Fnction — Wc 
have indicated in general terms in § 9 that the theory of tidal fnction 
leads to an interestmg speculation as to the ongm of the moon 
We shall therefore investigate the theory mathematically m the 
case where a planet is attended by a single satellite moving in a 
circular orbit, and rotates about an axis perpendicular to that 
orbit In order, however, to abndge the investigation we shall only 
consider the case where the planetary rotation is more rapid than 
the satelhte's orbital motion 

Suppose an attractive particle or satclhte of mass w to be moving 
in a circular orbit, with an angular velocity «, round a planet 
of mass M and suppose the planet to be rotating about an axis 
perpendicular to the plane of the orbit, with an angular velocity 
n, suppose, also, the mass of the planet to be partially or wholly 
imperfectly elastic or viscous, or that there are oceans on the sur- 
face of the planet, then the attraction of the satellite must produce 
a relative motion in the parts of the planet, and that mobon must 
be subject to fnebon, or, in other words, there must be fncbonal 
Bnerry some sort or other The system must accordingly 

DImlalebed ^ losing energy by fnebon, and its configurabon must 
by Friettoa ^ way that its whole energy diminishes 

Such a system dots not differ much from those of actual 

g lanets and satelhtcs, and, therefore, the results deduced in this 
vpothebcal case must agree pretty closely with the actual course 
of evolubon, provided that bmt enough has been and will be given 
for such changes Let C be the moment of incrba of the planet 
about its axis of rotabon, r the distance of the satellite from the 
centre of the planet, h the resultant moment of momentum of the 
whole system, e the whole energy, both kinebc and potenbal, of 
the system It is assumed that the figure of the planet and the distn 
bubon of itsmternal density are such that the attracbon of the satellite 
causes no couple about any axis perpendicular to that of rotabon 
A special system of units of mass, length and bmc will now bt 
adopted such that the analybcal results may be reduced to thvir sim- 
plest forms Let the unit of mass be Mm/(Af -f m) Let the umt of 
length y be such a distance that the moment of inertia of the planet 
about Its axis of rotation may be equal to the moment of inertia 
of the planet and satellite, trt ated as particles, about their centre 
of inerba, when distant 7 apart from one another This condition 
gives 

Let the unit of bmc t be the bme in which the satelhte revolves 
through 57 3® about the planet, when the satellite s radius vector 
IS equal to 7 This system of umts will be found to make the 
^ee following functions each equal to unity, viz 
{M -f- w)"i, fiMm and C, where ft is the attrac- 
bonal constant The units are in fact denved from the 
considcrabon that these funebons shall each be unity In the 
case of the earth and moon, if we take the moon's mass as of 
the earth's and the earth's moment of inerba as (as is very 
nearly the case), it may easily be shown that the unit of mass is 
iV of the earth's mass, the umt of length 5 26 earth's radii or 33,506 
kilometres (20,807 miles), and the unit of bme 2 hrs 41 mins 
Moment of present anguhir velocity of the 

Momeatum diurnal rotation is expressed by o 7044, and the 

moon 3 present radius vector by 1 1 454 The two 
bodies being supposed to revolve in circles about their common 
centre of inerba ^vlth an angular velocity w, the moment ot momen- 
tum of orb’tal mobon is 

\M -f m/ \M -f- mj M m 

Then, by the law of penodic bmes in a circular orbit, 

— in{M -f m ) , 

whence ^ 4. fn)ir^ 

Thus the moment of momentum of orbital mobon 
= fji^Mm{M -f m) ’M, 

and in the special umts this is equal to r^ The moment of momen 
bim of the planet's rotabon is Cn, and C — i in the special units 
Therefore A = « -f (62) 

Since the moon's present radius vector is ii 454, it follows that 
the orbital momentum of the moon is 3 384 Adding to this the 

^ Phil Mae (1903), v 136 
^ Hough, Phil Trans (1897), 187 A, p 319 


- mJ 


Special 

Unite 


rotabonal momentum of the earth, which is o 704, we obtam 4 088 
for the total moment of momentum of the moon and earth ^The 
rabo of the orbital to the rotabonal momentum is 4 80, so that 
the total moment of momentum of the system would, but for tht 
obhquity of the echpbc, be 5 80 bmes that of the earth's rotabon 
Again, the kinebc energy of orbital mobon is 




” .r- 






fiMm 


M-^mf'- ' ■'‘'"VM-fmy - r 

The kinebc energy of the planet's rotabon is The potenbal 

energy of the system is —ixMmfr Adding the three energies together 
and transforming into the special units, we have 

2« = «-> - i/r (63) 

Now let X y = n, y = 2^ * 

It will be nobced that x, the moment of momcnti/m of orbital 
motion IS equal to the square root of the satelhte's distance from 
the planet Then equations (62) and (63) become 

* = y + * (64) 

y = y2 _ I/;^ (A - Je)2 - ijxi (65) 

(64) IS the equabon of conservabon of moment of momentum, or 
shortly, the equabon of momentum, (65) is the equabon of energy ' 
Now consider a system started with given positive moment of 
momentum h, and wc have all sorts of ways in which 
it may be started If the two rotabons be of opposite 
kinds, it IS clear that we may start the system with 
any amount of energy however great, but the true ^^‘*^^***» 
maxima and minima of energy compabble with the given 
moment of momentum are supphed by dYfdx — o, 

or X — h ifx^ = o, 

tliat is to say, x* ~ kx^ 4 - 1 ^ o (66) 

Wc shall presently sec that this quarbe has either two real roots 
and two imaginary, or all imaginary roots The 
quarbe may be derived from quite a different considera- Relative 
bon, VIZ by finding the condition under which the l^etlon 
satelhte may move round the planet so that the planet ^^^^een 
shall always show the same face to the satelhte — in fact, end 

so that they move as parts of one rigid body The when 

condibon is simply that the satelhte's orbital angular 
velocity the planet's angular velocity of rotabon, ^ 

or y-i/x^, since and r^^w-i -x By subsbtubng ^ 
this value of y in the equabon of momentum (64), we get as before 
X* — hx* 4 - 1=0 

At present we have only obtained one result, viz that, if with 
given moment of momentum it is possible to set the satellite and 
planet moving as a ngid body, it is possible to do so m two ways, 
and one of tnese ways requires a maximum amount of energy and 
the other a minimum , from this it is clear that one must be a rapid 
rotation with the satellite near the planet and the otlier a slow one 
with the s^^elhte remote from the planet Of the three equations 
h==y -\-x, (67) 

Y ^ (h-xy-- ifx^, ( 08 ) 

A' = I (69) 

(67) IS the equabon of momentum, (68) that of energy, and (69) 
may be callc'd the equation of rigidity, since it indicates that the 
two bodies move as though parts of one ngid body 
To illustrate these equaboiis geometrically, we may Rdoetloaa ot 
take as abscissa x, which is the moment of momentum ^<*"*eotum, 
of orbital motion, so that the axis of x may be called »od 

the axis of orbital momentum Also, for equations (67) Relative 
and {69) we may take as ordinate y, which is the moment 
of momentum of the planet's rotation, so that the axis of y may be 
called the axis of rotabonal momentum For (68) Vv'e may take as 
ordinate Y, which is twice the energy of the system, so that the 
axis of y may be called the axis of energy then, as it will be 
convenient to exhibit all three curves in the same figure, with a 
parallel axis of x, we must have the axis of energy identical with that 
of rotabonal momentum It will not be necessary to consider the 
case where the resultant moment of momentum h is ncgabve, be- 
cause this would only bo equivalent to reversing all the rotations, h is 
therefore to be taken as essenbally positive The hnc of momentum 
whose equabon is (07) is a straight line inchned at 45° to either 
axis, having ^sibve intercepts on both axes The curve of rigidity 
whose equabon is (69) is clearly of the same nature as a rectangular 
hyperbola, but it hiis a much more rapid rate of approach to the 
axis of orbital momentum than to that of rotational momentum 
The intersecbons (if any) of the curve of rigidity with the hne of 
momentum have abscissae which are the two roots of the quarbe 
•V* — hx^ 4~ I “ o The quarbe has, therefore, two real roots or all 
imaginary roots Then, since x — r^, the intersection which is 
more remote from the ongm indicates a configuration where the 
satelhte is remote from the planet, the other gives the configurabon 
where the satelhte is closer to the planet We have already learnt 
that these two correspond respecbvely to minimum and maximum 
energy When x is very large the equation to the curve of energy 
is Y=(A— x)2, which IS the equabon to a parabola with a vcrbcal 
axis parallel to Y and distant h from the ongm, so that the axis of 
the parabola passes through the intersecbon of the hnc of momentum 
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with the axis of orbital momentum When x is very small, the 
equation becomes y = — Hence the axis of Y is asymptotic 
on both sides to the curve of energy If the hno of momentum 
intersects the curve of rigidity^ the curve of energy has a maximum 
vertically underneath the point of intersection nearer the origin 
and a mimmum underneath the point more remote But if there 
are no intersections, it has no maximum or minimum 

Pig 8 shows these curves when drawn to scale for the case of the 
earth and moon, that is to say, with A =4 The points a and 6, 
which are the maximum and minimum of the curve of energy, are 
supposed to be on the same ordinates as 
A and B, the intersections of the curve 
of nudity with the line of momentum 
The mtersection of the line of momentum 
with the axis of orbital momentum is 



Fig 8 

denoted by D, but in a figure of this size it necessarily remains 
mdistin^ishable from B As the zero of energy is quite arbitrary 
tile on^n for the energy curve is displaced downwards, and this 
prevents the two curves from ciossing one another in a confusing 
manner On account of the limitation imposed we neglect the case 
where the quartic has no real roots Every ^Kunt of the line of 
momentum gives by its abscissa and ordinate the square root of 
the satellite's distance and the rotation of the planet, and the 
ordinate of the energy curve gives the energy corresponding to 
each distance of the satellite Pait of the figure has no physical 
meaning, for it is impossible for the satellite to move round the 
planet at a distance less than the sum of the radii of the planet 
and satellite For example, the moon's diameter being about 
2200 m and the earth's about 8000, the moon's distance cannot be less 
than 5100 miles Accordingly a strip is marked off and shaded on 
each side of the vertical axis within which the figure has no physical 
meamng The point P indicates the present configuration of the 
earth and moon The curve of rigidity ~ i is the same for all 
values of A, and by moving the line of momentum parallel to itself 
nearer to or further from the origin, we may represent 
LeMMt mo‘ possible moments of momentum of the whole system 
mentum smallest amount of moment of momentum with 

e possible to set the system moving as a rigid 

‘Motion ^ 'With centrifugal force enough to balance the 

PosMible mutual attraction, is when the line of momentum touches 

the curve of ngidity The condition for this is clearly 
that the equation x* — hx^ + i = 0 should have equal roots If it 
has equal roots, each root must be \h, and therefore 

™ h{lhY -f I == o 

whence A* = 4^3^, or A = 4/35I ~ i 75 The actual value of h for the 
moon and eai-th is about 4 , hence, if the moon -earth system were 
started with less than ^ of its actual moment of momcn- 
Maximum would not be possible for the two bodies to 

NumDcrot naove so that the earth should always show the same 
moon Again, if we travel along the line 
/noatn momentum, there must be some point for which 

yx^ is a maximum, and since yx^ — «/» there must be some point 
for which the number of planetary rotations is greatest dunng one 
revolution of the satelhte, or, shortly, there must be some configura- 
tion for which there is a maximum number of days m the month 
Now yx^ IS equal to x^h — x), and this is a maximum when x — f A 
and the maximum number of days in the month is (|A)^(A — |/i) or 
, if A IS equal to 4, as is nearly the case for the earth and moon, 
this becomes 27 Hence it follows that we now have very nearly 
the maximum number ot days in the month A more accurate 
investigation in a paper on the " Precession of a Viscous Spheroid " 
in Phtl Trans (1879), pt 1 , showed that, taking account of solar 
tidal friction and of the obliquity to the ecliptic, the maximum 
number of days is about 29, and that we have already passed through 
the phase of maximum - 

We will now consider the physical meamng of the figure It is 
assumed that the resultant moment of momentum of the whole 
system corresponds to a positive rotation Now 
imagine two points with the same abscissa, one on the 


momentum line and the other on the energy curve, and 


suppose the one on the energy curve to guide that on the momentum 
line Smee we are supposing frictional tides to be raised on 
the planet, the energy must degrade, and however the two points 


Hlstory^f 
Smteltito 
ax Energy 
Degrades 


are set initially the point on the energy curve must always shde down 
a slope, carrpng with it the other point Looking at the figure, 
we see that there arc four slopes in the energy curve, two running 
down to the planet and two down to the minimum There are 
therefore four ways m which the system may degrade, according 
to the way it was started, but we shall only consider one, that 
corresponding to the portion \B6a of the hgure For 
the of the line of momentum AB the month is 
longer than the day, and this is the case with all known 
satelhtes except the nearer one of Mars Now, if a satellite 
be placed in the condition A — that is to say, moving rapidly 
round a planet which always shows the same face to the satellite — 
the condition is clearly dynamically unstable, for the least distur- 
bance will determine whether the system shall degrade down the 
slopes ac or ab — that is to say, whether it falls into or recedes from 
the planet If the equilibrium breaks down by the satellite rocedmg, 
the recession will go on until the system has reached the state 
corresponding to B It is clear that, if the intersection of the edge 
of the shaded stop with the line of momentum be identical with 
the point A, which indicates that the satellite is just touching the 
planet, then the two bodies are in effect parts of ? single body in an 
unstable configuration If, therefore, the moon was originally part 
of the earth, we should expect to find this identity Now in fig 9, 
drawn to scale to represent the earth and moon, there is so close 
an approach between the edge of the shaded banci and the intersec- 
tion of the Une of momentum and curve of ngidity that it would 
be scarcely possible to distingui-^h them Hence, there seems a 
probability that the two bodies once formed parts of a single one 
which broke up m consequence of some kind of instability This 
view is confirmed by the more detailed consideration of the case 
in the paper on the “ Precession of a Viscous Spheroid," already 
referred to, and subsequent papers, m the Phtl Trans ^ 

§ 36 Ejects of Tidal F/ictton on the Elements of the Moon's 
Orbit and on the Earth's Rotation — It would be impossible within 
the limits of the present article to discuss completely the effects 
of tidal friction, we therefore confine ourselves to certain general 
considerations which throw light on the nature of those effects 
We have m the preceding section supposed tliat the planet’s axis 
IS perpendicular to the orbit of the satellite, and that the latter is 
circular , wc shall now suppose the orbit to be oblique to the equator 
and eccentric For the sake of brevity the planet will be called 
the earth, and the satellite the moon The complete investigation 
was carried out on the hypothesis that the planet was a viscous 
spheroid, because this was the only tlieory of fncbonally resisted 
tides which had been worked out Although the results would be 
practically the same for any system of fnctionally resisted tides, 
we shall speak below of the planet or earth as a viscous body ** 

We shall show that if the tidal retardation be small the obliquity 
of the ecliptic increases, the earth's rotation is retarded, anci the 
moon’s distance and pen - 

odic time are mcre^td 
F.i; 9 represents the 
earth as seen from above ‘ 
the south pole, so th.at S is the pole 
and the outer circle the equator 
The earth s rotation is in the direc- 
tion of the curved arrow at S The 
half of the inner circle which is drawn 
with a full line is a semi small-cirele 
of south latitude, and the dotted 
s( micircle is a semi-small circle in 
the same north latitude Generally 
dotted lints indicate parts of the ^ 

figure which are below the plane of the paper If tlic moon were cut 
in two and one half rctamed at the ^lace of the moon and the other 
half transported to a point diametrically opposite to the first half 
with reference to the earth, there would be no material change in 
the tide-gencrating forces It is easy to verify this statement by 
reference to § 11 These two halves may be described as moon and 
anti-moon, and such a substitution will facilitate the explanation 
I-et M and M' be the projections of the moon and anti-moon on to 
the terrestrial sphere If the fluid m which the tides are raised wert 
jurfectly frictionlcss,^ or if the earth were a perfect fluid or perfectly 
elastic, the apices of the tidal spheroid would be at M and M' If, 
however, there is internal friction, due to any sort of viscosity, the 
tides will lag, and wc may suppose the tidal apices to be at T and f' 
Now suppose the tidal protuberances to be replaced by two equal 
heavy particles at T and T', which are mstantaneously rigidly con- 
nected with the earth Then the attraction of the moon on T is greater 



' For further consideration of this subject see a senes of papers 
by G H Darwin in Proceed and Trans of the Royal Society from 
1878 to 1881, and app G {b) t pt 11 vol 1 of Thomson and Tait’s 
Nat Phtl (1883), or Scientific Papers, vol u 

* These explanations, together with other remarks, are to be 
found in the aostracts of G H DanMn'*" memoirs in Proc Roy Soc , 
1878 to 1881 

» We here suppose the tides not to be inverted If they are 
inverted the conclusion is precisely the same 
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than on T', and that of the anti moon on T' is greater than on T 
The resultant of these forces is clearly a pair of forces acting on the 
earth in the direction TM, T'M' These forces cause a couple about 
the axis m the equator, which hes in the same mendian as the moon 
and anti'moon The direction of the couple is shown by the 
curved arrows at L, L' In the effects of this couple be compounded 
with the existing rotation of the earth accordmg to the pnnciple 
of*the gyroscope, the south pole S will tend to approach M and the 
north pole to approach M" Hence, supposing the moon to move in 
the ecuptic, the incUnation of the earth's axis to the echptic dimin- 
ishes, or the obhquity increases Next the forces TM, T'M' clearly 
produce, as in the simpler case considered m § 9, a couple about the 
earth's polar axis, wluch tends to retard the diurnal rotation 

This general explanation remains a fair representation of the 
state of the case so long as the different harmonic constituents of 
tlie aggregate tide-wave do not suffer very different amounts of 
retardation , and this is the case so long as the viscosity is not great 
The rigorous result for a viscous planet shows that in general the 
obliquity will increase, and it appears that, with small viscosity of 
the planet, if the pen<^ of the satelhte be longer than two periods 
of rotation of the planet, the obliquity increases, and vice versa 
Hence, zero obhquity is only dynamically stable when the period 
of the satelhte is less than two penods of the planet's rotation 

It IS possible, by similar considerations, to obtain some msight 
into the effect which tidal friction must have on the plane of the 
. lunar orbit, but as the subject is somewhat complex 

2 we shall not proceed to a detailed examination of the 
^ question It must suffice to say that in general the mclin- 

Maermiir lunar orbit must dimmish Now let us con- 

DtenaxeM ^ satellite revolving about a planet m an elhptic 

* orbit, with a periodic time which is long compared with 
tnc penod of rotation of tne ^anet , and suppose that frictional tides 
are raised in the planet. The major axis of the tidal spheroid 
Bcceairicii pomts in advance of the satelhte, and exercises 

- OrAi# ^ on it a force which tends to accelerate its linear velocity 
MxaeraUy satelhte is m pengee the tides are higher, and 

Tacreasex disturbing force is greater than when the satellite is 

m apogee The disturbing force may therefore be repre- 
sented as a constant force, always tending to accelerate the motion 
of the satellite, to which is added a penodic force accelerating in 
perigee and retarding in apogee The constant force causes a 
secular increase of the satellite's mean distance and a retardation 
of its mean motion The accelerating force m pengee causes the 
satellite to swing out farther tlian it would otherwise have done, 
so that when it comes round to apogee it is more remote from the 
planet The retarding force in apo^e acts exactly mversely, and 
diminishes the pengcan distance Thus, the apogean distance in- 
creases and the pengean distance diminishes, or m other words, the 
eccentncity of the orbit increases Now consider another case, and 
suppose the satellite s penodic time to be identical with that of the 
planet's rotation Then, when the satelhte is in perigee, its angular 
motion IS faster than that of the planet s rotation, and when in 
apogee it is slower hence at apogee the tides lag, and at pengee 
thev are accelerated Now the lagging apogean tides give nse to an 
B tit accelerating force on the satellite, and increase the pen- 

gean distance, whilst the accelerated pengean tides give 
nse to a retarding force, and decrease the apogean dis- 
tance Hence in this case the eccentncity of the orbit will dimmish 
It follows from these two results that there must be some inter- 
mediate penodic time of the satellite for which the eccentncity docs 
not tend to vary 

But the precedmg general explanation is m reality somewhat less 
satisfactory than it seems, because it does not make clear the exist- 
ence ot certain antagonistic influences, to which, however, wc shall 
not refer The full investigation for a viscous planet shows that in 
general the eccentncity of the orbit will increase When the viscos- 
ity IS small the law of vanation of eccentncity is very simple if eleven 
penods of the satellite occupv a longer time than eighteen rotations 
of tho planet, the eccentncity increases, and vice versa Hence in 
the case of small viscosity a circular orbit is only dynamically stable 
if the eleven penods are shorter than the eighteen rotations 

VIII — Cosmogonic Speculations Founded on Tidal Friction 

§ 37 History of the Earth and Moon — We shall not attempt to 
discuss the mathematical methods by wluch the complete history 
of a planet, attended by one or more satellites, is to be traced 1 he 
laws indicated m the preceding sections show that there is such a 
problem, and that it may be solved, and we refer to G H Darwin's 
papers for details {Phtl Trans , 1879-1881) It may be interesting, 
however, to give the vanous results of the mvcstigation m the form 
of a sketch of the possible evolution of tlic earth and moon, £ol 
lowed by remarks on the other planetary systems and on the solar 
system as a whole 

We begin with 3 planet not very much more than 8000 m in 
diameter, and probably partly solid, partly fluid, and partly gaseous 
It is rotating about an axis inclined at about or 12® to the 
normal to the echptic, with a penod of from two to four hours, and 
IS revolving about the sun vith a period not much shorter than our 
present year The rapidity of the planet's rotation causes so 


great a compression of its figure that it cannot continue to exist 
in an elhpsoidal form with stabiht> , or else it is so nearly unstable 
that complete instabihty is induced by the solar tides ^ . 

The planet then separates into two masses, the larger 
being the earth and the smaller the moon It is 
not attempted to define the mode of separation, 01 
to say whether the moon was initially a cham of ^ * 

meteontes At any rate it must be assumed that the smaller mass 
became more or less conglomerated and finally fused into a spheroid, 
perhaps in consequence of impacts between its constituent meteor- 
ites, which were once part ol the pnmeval planet Up to this 
point the history is largely speculative, for the mvestigation of the 
condibons of instability in such a case surpasses the powers of the 
mathematician We have now the earth and moon, nearly in con 
tact with one another, and rotating nearly as though _ 
they were parts of one rigid body This is the system 
which was the subject of dynamical investigation As . 
the two masses are not rigid, the attraction of each Yxxtlaatloa 
distorts the other, and, if tlicy do not move rigorously * 
with the same penodic time, each raises a tide in the other Also 
the sun raises tides in both In consequence of the fnctional resist- 
ance to these tidal motions, such a system is dynamically unstable 
If the moon had moved orbitally a httle faster tlian the earth 
rotated, she must have fallen back into the earth, thus the exist- 
ence of tlie moon compels us to beheve that the equihbnum broke 
down by the moon revolving orbitally a httle slower than the earth 
rotates In consequence of the tidal fnction the periodic times 
both of the moon (or the month) and of the earth rotation (or 
the day) increase, but the month increases in length at a much 
greater rate than the day At some early stage in the history of 
the system the moon was conglomerated into a spheroidal form, 
and acquired a rotation about an axis nearly parallel to that of the 
earth 

The axial rotation of the moon is retarded by the attraction of 
the eartli on the tides raised in the moon, and this retardation takes 
place at a far greaW rate than the similar retardation Moon 
of the earth's rotation As soon as the moon rotates 
round her axis with twice the angular velocity with which she 
revolves in her orbit, the position of her axis of rotation (parallel 
with the earth's axis) becomes dynamically unstable The obli- 
quity of the lunar equator to the plane of the orbit increases, attains 
a maximum, and then diraimsnes Meanwhile the lunar axial 
rotation is being reduced towards identity with the orbital 
motion Finally, her equator is nearly coineident with the plane 
of the orbit, and the attraction of the earth on a tide, which degene- 
rates into a permanent ellipticity of the lunar equator, causes her 
always to show the same face to the earth 

All tins must have taken place early in the history of the earth, 
to wluch we now return At first the month is identical with the 
day, and as both these increase m length the lunar orbit _ 
wiU retam^s circular form until tho month is equal to 
days ^rom that time the orbit begins to be eccen- 
tnc, and the eccentricity increases thereafter up to its 
present magnitude 1 he plane of tlie lunar orbit is at first practically 
identical with the earth's equator, but as the moon recedes from 
the earth the sun's attraction begins to make itself felt Wt 
shall not attempt to trace the complex changes by which the plane 
of the lunar orbit is affected It must suffice to say that the 
present small inchnation of the lunar orbit to the cchptie accords 
with the theory 

As ^oon as tlio earth rotates with twice the angular velocity with 
which the moon revolves m her orbit, a new instabihty sets in The 
month IS then about twelve of our present hours, and the day about 
SIX such hours m length Ihe mclination of the equator to the 
ecliptic now begins to increase and continues to do so until finally 
it reached its present value of 23 J® All tnese changes continue 
and no new phcise now supervenes, and at length we have the system 
in its present configuration The minimum time in wluch the 
changes from first to last can have taken place is 54,000,000 years 

There are other collateral results which must anse from a supposed 
primitive viscosity or plasticity of the earth's mass For minng 
this course of evolution the earth's mass must have . 
suffcTed a screwing motion, so that the polar regions / p/ 
have travelled a little from west to east relatively to tho p.J' 
equator This affords a possible explanation of the 
north and south trend of our great continents The whole of this 
argument reposes on the imperfect rigidity of sohds and on the 
internal fnction of semi-sohds and fluids, these arc verae causae 
Thus changes of the kind here discussed must be going _ 
on, and must have gone on m the past And for this ™ 
history of the earth and moon to be true throughout, 

It IS only necessary to postulate a sufficient lapse of time, » 

and that there *s not enough matter diffused through 

space matcnally to resist the motions of the moon and 

earth in perhaps 200,000,000 years It seems hardly too much to 

say that, granting these two postulates, and the existence of a 


^ See criticism, by Nolan, Genesis of Moon (Melbourne, 1885), 
also Nature (Feb 18, 1886) 
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primeval planet such as that above described, a system would 
necessanly be developed which would bear a strong resemblance 
to our own A theory, reposmg on verae causae which bnngs into 
quanta titive correlation the len^hs of the present day and month, 
tiic obhquity of the echptic, and the mchnation and eccentricity of 
the lunar orbit should have claims to acceptance 
§ 38 The Influence of Tidal Friction on the Evolution of the 
Solar System and of the Planetary Subsystems ^ — According to the 
nebular hypothesis of Kant and Laplace the planets and sateUites 
arc portions detached from contracting nebulous masses, and other 
theones have been advanced subsequently m explanation of the 
present configuration of the solar system We shall here only 
examine what changes arc called for by the present theory of tidal 
friction It may be shown that the reaction of the tides raised in 
the sun by the planets must have had a very small influence in 
changing the* dimensions of the planetary orbits round the sun, and 
it appears improbable that the planetary orbits have been sensibly 
enlarged by tidal friction since the origin of the several planets 
Similarly it appears unhkely that the satelhtes of Mars, Jupiter 
and Saturn originated very much nearer the present surfaces ot the 
p. planets than we now observe them But, the data being 

insufficient, wc cauHOt feel sure that the alteration 
“ ^ * in the dimensions of the orbits of these satellites 

has not been considerable It remains, however, nearly certain 
that they cannot have first originated almost m contact with 
the present surfaces of the planets, m the same way as in the pre 
ceding sketch has been shown to be probable with regard to the moon 
and earth Numencal data concermng the distnbution of moment 
of momentum in the several planetary sub-systems exhibit so striking 
a difference between the terrestnal system and those of the other 
planets that we should from tins alone have grounds for believing 
that the modes of evolution have been consideiably different The 
difference appears to he in the genesis of the moon close to the pre- 
sent surface of the planet, and we shall see below that solar tidal 
friction may be assigned as a reason to explain how it has happened 
that the terrestnal planet had contracted to nearly its present 
dimensions before tlu genesis of a satellite, but that tins was not 
the case with the extenor planets The cffieieney of solar tidal 
friction is very much greater in its action on the nearer planets 
than on the farther ones The time, however, during wluch solar 
tidal fnction has been operating on the external planets is probably 
much longer than the period of its efficiency for the mtenor ones, 
and a senes of numbers proportional to tlie total amount of rotation 
destroyed in the se/eral planets would present a far less rapid 
decrease as wc recede from the sun than numbers simply expressive 
of the efficiency of tidal fnction at the several planets Nevertheless 
it must be admitted that the effect produced by solar tidal fnction 
on Jupiter and Saturn has not been nearly so great as on the mtenor 
planets And, as already stated, it is very improbable that so large 
an amount of momentum should have been destroyed as materially to 
affect the orbits of the planets round the sun 

We will now examine how the difference of distances from tne sun 
may have aff eel cd the histones of the several planets According to 
the nebula hypothesis, as a planetary nebula contracts, 

’ tlie increasing rapidity of the rotation causes it to 


Distribution 
ot Satellites 


become unstable, and an equatorial portion of matter 
^^e planets itself The separation of that part of the mass 

which befort the^Jiange had the greatest angular momen- 
tum permits the central portion to resume a planetary shape The 
contraction and the increase of rotation proceed continually until 
another portion is detached, and so on There thus recur at 
intervals epochs of instabihty and something of the same kind must 
liave ocelli red according to othei rival theories Now tidal friction 
must diminish the rate of increase of rotation due to contraction, 
md therefore if tidal fnction and contraction are at work together 
the epochs of instability must recur more rarely than if con- 
traction alone acted If the tidal retardation is sufficiently great, 
the increase of rotation due to contraction will be so far counteracted 
as nevrr to permit an epoch of instability to occur Since the rate of 
retaniation due to solar tidal friction decreases rapidly as we recede 
from the sun, these considerations accord with what we observe in the 
solar system For Mercury and Venus have no satellites, and there is 
progressive increase in the number of satellites as we recede from 
the sun Whether this bo the true cause of the observed distnbu- 
tion of satellites amongst the planets or not, it is remarkable that 
the same cause also affords an explanation, as we shall now show, 
of that difference between the earth with the moon and the other 
planets with their satellites which has caused tidal fnction to be 
the principal agent of change with the former but not with the 
latter In the case of the contracting tcirestnal mass wo may 
suppose that there was for a long time nearly a balance 
between the retardation duo to solar tidal motion and 
alee acceleration due to contraction, and that it was not 
until the planetary mass had contracted to nearly its 
^otbers ptt“'ent dimensions that an epoch of instabihty could 
occur It may also be noted that if there be tvo 
equal planetary masses which generate satelhtes, but under very 
different conditions as to the degree of cond ensation ot the masses, the 

^ A review of this and of cognate subjects is contained in G H 
Darwin's presidential address to the Brit Assoc in 1905 


two sateUites will be hkely to differ in mass, we cannot, of course tell 
which of the two planets would generate the larger satelhte Thus 
if the genesis of the moon was deferred until a late epoch in the 
history of the terrestrial mass the mass of the moon relatively to 
the earth would be hkely to differ from the mass of other satellites 
relatively to their planets If the contraction of the planetary mass 
be almost completed before the genesis of the satelhte, tidal fnction 
will thereafter be the great cause of change m the system, and this 
the hypothesis that it is the sole cause of change will give an ap 
proximately accurate explanation of the motion of the planet and 
satelhte at any subsequent time We have already seen that the 
theory that tidal friction has been the ruhng power in the evolution of 
the earth and moon co ordinates the present motions of the two 
bodies and carnes us back to an initial state when the moon first had a 
separate existence as a satelhte, and the initial configuration of the 
two bodies is such that we are led to beheve that the moon is a por- 
tion of the primitive earth detached by rapid rotation or by other 
causes 

Let us now turn to the other planetary sub-systems The satelhtes 
of the larger planets revolve with short penodic times, for the 
snuillness of their masses would have prevented tidal fnebon from 
being a very efficient cause of change in the dimensions of their 
orbits, ind the largeness of the planet's masses would have caused 
them to proceed slowly in their evolution The satellites of Mars 
present one of the most remarkable features in the solar system for 
whereas Mars rotates in 37m Deimos has a period of 3oh 
1 8m and t hobos of only 7h 39m The minuteness of these satellites 
precludes us from supposing that they have had much influence on 
the rotation of the planet or that the dimensions of their own orbits 
have been much changed 

The theory of tidal friction vould explain the shortness of the 
penodic time of Phobos by the solar retardation of the planet's 
rotation which would operate without directly affecting _ ... 

the satelhtes orbital motion We may see that given 
sufficient time this must be the ultimate fate of all ^ tnvs 

satelhtes Numerical comparison shows that the efficiency of solar 
tidal friction m retarding the terrestnal and martian rotations is 
of about the same degree of importance, notwithstanding the much 
greater distance of the planet Mar-s In the above discussion it 
will have been apparent that the earth and moon do actually differ 

from the other planets to such an extent as to permit tidal friction 
to have been the most important factor in their history 

By an examination of the probable effects of solar tidal fnction 
on a contracting planetary mass, \ liave been led to assign a cau^e 
for the observed distnbution of satelhtes in tlie solar 
system and this again has itself afforded an explanation 
of how it happened that the moon so originated that the tidal 
fnction of the lunar tides in the earth should have been able to 
exercise so large an influence We have endeavoured not only to 
set forth the influence which tidal friction mav have and probably 
has had in the history of the system if sufficient time be granted 
but also to point out what effects it cannot hav e produced These 
investigations afford no grounds for the rejection of theories more 
or less akm to the nebular hypothesis , but they introduce modifica- 
tions of considerable importance Tid il fnction is a cause of change 
of which LapLice's theory took no account, and although the 
activity of that cause may be regarded as mainly belonging to a 
later period than the events descnbeil m the nebular hypothesis yet 
it seems that its influence has been of great and in one mstance of 
even ^ramount, importance in determining the present condition of 
the planets and their satellites Throughout the whole of this 
discussion it has been supposed that suflxcient time is at our 
disposal Yet arguments have been adduced which 
seemed to show that this supposition is not justifiable ^.y^ttation 
foi Helmholtz Lord Kelvin and others have attempted ® 
to prove that the history of the solar system must be comprised 
withm a penod considerably less than a hundred million years “ 
But the discovery of radio-activity and the consequent remarkable 
advances in physics throw grave doubt on all such arguments 
and we believe that it is still beyond our powers to assign definitv, 
numerical limits to the age of the solar system 

Dr T J J See {Researches on the Evolution of Stellar Systems , 
vol u (1910) Captive Theory^ rejects the applicability of tidal 
fnction to the cosmogony of ine solar system, and argues that the 
satellites were primitively wandering bodies and were captured by 
the gravitational attraction of the planets Such captures are 
considered by Dr See to be a necessary result ol the presence in 
space of a resisting medium , but the present writer does not feel 
convinced by the arguments adduced (G H I> ) 

TIDORE, or Tidor, an island of the Malay Archipelago, off 
the W coast of Halmahera, S of Ternate It is nearly circular 
and has an area of about 30 sq m Several quiescent volcanic 
peaks, reaching 5700 ft , octupv most of the island, and are 
covered with forests The capital, Tidore, on the east coast, is 
a walled town and the seat of a sultan tributary to the Dutch 

- Thomson and Tait's Art/ Phil app E, Natwe{]^n 27 1887), 
Wolf Thiortes cosmogomques ^1880) 
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and of a Dutch controleur (commissioner or agent) By an agree- 
ment of 1879 the sultan exercises authority over some parts of 
Halmahera, the Papuan Islands, the western half of New Guinea 
and the islands in Geelvink Gulf The sultanate is included in 
the residency of Ternate {qv) The population, of Malay race 
aqd Mahommedans m religion, is about 8000 They live by 
agriculture (cotton, tobacco, nutmegs, &c ) and fishing. 

TIECK, JOHANN LUDWIG (1773-1853), German poet, 
novelist and critic, was bom in Berlin on the 31st of May 
1773, his father being a rope-maker He was educated at the 
Fnedrich-Werdersche Gymnasium, and at the universities of 
Halle, Gottingen and Erlangen At Gottingen Shakespeare 
and the Elizabethan drama were the chief subjects of his 
study In 1794 he returned to Berlin, resolved to make a 
living by his pen He contributed a number of short stories 
(i795“i79S) to the series of Straussfederrij published by the 
boolweller C F Nicolai and originally edited by J K A 
Musaus, and wrote Abdallah (1796) and a novel in letters, 
Wtlliam Lovell (3 vols 1795-1796) These works are, how- 
ever, immature and sensational in tone Tieck’s transition 
to romanticism is to be seen in the series of plays and 
stories published under the title V olksmarchen von Peter 
Lebrecht (3 vols , 1797), a collection which contains the 
admirable fairy-tale Der blonde Eckberty and the witty dramatic 
satire on Berlin literary taste, Der gesttefelte Rater With 
his school and college friend W H Wackenroder (1773- 
i 79 ®)> ke planned the novel Franz Sternbalds Wanderungen 
(vols 1-11 1798), which, with Wackenroder^s Herzensergtes- 
sungen (1798), was the first expression of the romantic 
enthusiasm for old German art In 1798 Tieck married and in 
the following year settled in Jena, where he, the two brothers 
Schlcgel and Novalis were the leaders of the new Romantic 
school His writings between 1798 and 1804 include the 
satirical drama, Pnnz Zerbino (1799), and Romantxsche Dtch- 
tungen (2 vols, 1799-1800) The latter contains Tieck’s most 
ambitious dramatic poems, Leben und Tod der hezhgen Genovevdy 
Leben und Tod des kleinen RotkappehenSy which were followed in 
1804 by the remarkable ** comedy ” in two parts, Katser Oktavt- 
anus These dramas, in which Tieck’s poetic powers are to 
be seen at their best, are typical plays of the first Romantic 
school, although formless, and destitute of dramatic qualities, 
they show the influence of both Calderon and Shakespeare 
Katser Ohtavtanus is a poetic glorification of the middle ages 
In i8oi Tieck went to Dresden, then lived for a time near 
Frankfort-on-the-Oder, and spent many months in Italy 
In 1803 he published a translation of Mtnnelteder aus det 
schwabzschen Vorzeity between 1799 and 1804 an excellent version 
of Don Quixote, and in 1811 two volumes of Elizabethan dramas, 
Altenghsches Theater In 1812-1817 he collected in three volumes 
a number of his earlier stones and dramas, under the title 
Phantasus In this collection appeared the stories Der Runen- 
hergy Die ElfeUy Der Pokaly and the dramatic fairy tale, Fortunat 
In 1817 Tieck visited England m order to collect materials for a 
work on Shakespeare (unfortunately never finished) and in 1819 
he settled permanently in Dresden, from 1825 on he was literary 
adviser to the Court Theatre, and his semi-pubhc readings from 
the dramatic poets gave him a reputation which extended far 
beyond the Saxon capital The new series of short stories 
which he began to publish in 1822 also won him a wide popu- 
larity Notable among the^e are Dte GemaldCy Die Rexsenden, 
Die Verlobung, De:> Lebens Uberfluss More ambitious and on a 
wider canvas are the historical or semi-historical novels, Dichter- 
leben (1826), Der Aufruhr m den Cevennen (1826, unfinished), 
Der Tod des DichUrs (1834), Der junge Tischlermeister (1836, 
but begun in 1811) is an excellent story written under the in- 
fluence of Goethe’s Wtlhelm Meister, VtUoria Accorombona 
(1840), in the style of the French Romanticists, shov/s a falling- 
off In later years Tieck carried on a varied literary activity 
as critic {Dramaturgfsche Blatter, 2 vols, 1825-1826, Krtttsche 
Schrtften, 2 vols , 1848), he also edited the translation of Shake- 
speare by A W Schlcgel, who was assisted bv Tieck’s daughter 
Dorothea (t 799 *"i^ 4 i) hy Graf Wolf Heinrich Baudissin 


(1789-1878), Shakespeares Vorschule (2 vols , 1823-1829), the 
works of H von Kleist (1826) and of J, M R Lenz (1828) In 
1841 Friedrich Wilhelm IV of Prussia invited him to Berlin 
where he enjoyed a pension for his remaining years. He 
died on the 28th of April 1853 

Tieck’s importance lay rather in the readiness with which he 
adapted himself to the new ideas which arose at the close of the 
iSth century, than in any conspicuous originality or genius 
His importance as an immediate force in German poetry 
IS restricted to his early period In later years it was as the 
helpful friend and adviser of others, or as the well-read critic 
of wide sympathies, that Tieck distinguished himself* 

Tieck's Schnften appeared m 20 vols (1828-1846). end his Gwam- 
melte Novellen in 12 (1852-1854) N achgelassene Schnften were 
published in 2 vols in 1855 There are several modem editions of 
Ausgewdhlte Werke by H Welti (8 vols, 1886-1888), by J Minor 
(m Kurschner's Deutsche Nattonalhteratur, 144 2 vols 1885) , by 
G Klee (with an excellent biography, 3 vols 1892) and G 
Witkowski (4 vols , 1903) The Elves and The Goblet were trans 
lated by Carlyle in German Romance (1827), 'I be Pictures and TAe 
Betrothal by Bishop Thirlwall (1825) A translation of Vtttona 
Accorombona was published in 1845 Tieck's Letters have not yet 
been collected but Brief e an 1 tech were published in 4 vols by K 
von Holtei in 1864 See for Tieck's earlier life R Kopke Ludwig 
1 Tteck (2 vols 1855) , for the Dresden period, H von Fnesen, Ludwig 
Tteck Ertnnerungen (2 vols, 1871), also A Stem Ludwig Tteck 
tn Dresden (Zur Liter atur der Gegenwart, 1879), J Minor, Tieck als 
Novellendichter (1884), B Steiner, L Tteck und die Volkshucher 
(1893), H Bischof, Tteck als Dramaturg (1897), W Miessner, 
Ttecks Lyrik (1902) 

TIEDEMANN, FRIEDRICH (1781-1861), German anato- 
mist and physiologist, eldest son of Dietrich Tiedemann (1748- 
1803), a philosopher and psychologist of considerable repute, 
was born at Cassel on the 23rd of August 1781 He graduated 
in medicine at Marburg m 1804, but soon abandoned practice 
He devoted himself to the study of natural science, and, betaking 
himself to Pans, became an ardent follower of Baron Cuvier 
On his return to Germany he maintained the claims of patient 
and sober anatomical research against the prevalent specu- 
lations of the school of Lorenz Oken, whose foremost antagonist 
he was long reckoned His remarkable studies of the develop- 
ment of the human brain, as correlated with his father s studies' 
on the development of intelligence, deserve mention He 
spent most of his life as professor of anatomy and physiology 
at HeiAlberg, a position to which he was appointed in 1816, 
after having filled the chair of anatomy and zoology for ten years 
at Landshut, and died at Mumch on the 22nd of January 
1861 

TIEL, a town in the province of Gelderland, Holland, on the 
right bank of the Waal (here crossed by a pontoon bridge), 
25 m by rail west of Nijmwegen Pop (1900), 10,788 It 
possesses fine streets and open places, but of its fortifications 
the Kleiberg Gate (1647) alone remains The principal build- 
ings are St Martin’s church (15th century), the town hall, 
court-house and the historical castle of the family of van Arkel 
In 1892 a harbour was built, but the shipping of Tiel is now 
chiefly confined to craft for inland navigation It carries on a 
flourishing trade, especially in fruit, and is an important market 
for horses and cattle It also manufactures agricultural im- 
plements, furniture, paper, tobacco, &c 

Five miles W N W of Tiel is the small town of Burtn, 
which contains some interesting old houses and is an important 
market for horses Buren was the seat of an independent 
lordship which is mentioned as early as 1152 In latei times 
It was held in fief, first from the dukes of Brabant, then from the 
dukes of Gelderland In 1492 the emperor Charles V raised 
it to a countship, and in 1551 it passed by marriage to Prince 
William of Orange Nassau The title is now sometimes used 
by the royal family of the Netherlands when travelling incog- 
nito The castle was destroyed m the beginning of the 19th 
century, and the site of it is now marked by the park on the 
west side of the town It contained not less than 170 apart- 
ments and was memorable for the imprisonment within its 
walls of Amoud duke of Gelderland (d 1473), ^ the birth- 

place of Philip William of Orange m 1554 
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TIELE, CORNELIS PETRUS (1830-1902), Dutch theologian 
and scholar, was bom at Leiden on the i6th of December 1830 
He was educated at Amsterdam, first studying at the Athenaeum 
Illustre, as the communal high school of the capital was then 
named, and afterwards at the seminary of the Remonstrant 
Brotherhood He was destined for the pastorate in his own 
brotherhood After steadily declining for a considerable period, 
this had increased its influence in the second half of the 19th 
century by widening the inelastic tenets of the Dutch Metho- 
dists, which had caused many of the liberal clergy among the 
Lutherans and Calvinists to go over to the Remonstrant^ 
Tiele certainly had liberal religious views himself, which he early 
enunciated •from the pulpit, as Remonstrant pastor at Moor- 
drecht (1853) and at Rotterdam (1856) Upon the removal of 
the seminary of the brotherhood from Amsterdam to Leiden 
in 1873, Tiele was appointed one of its leading professors In 
1877 followed his appointment at the university of Leiden as 
professor of the history of religions, a chair specially created 
for him Of his many learned works, the Vergehjkende ges- 
chtedems van de egypttsche en mesopotamtsche Godsdtensten 
(1872), and the Geschtedenis van den Godsdienst (1876, new ed 
1891), have been translated into English, the formei by Jame*^ 
Balhngall (1878-1882), the latter by J Lstlin Carpenter (1877) 
under the title “ Outlines of the History of Religion ** (French 
translation, 1885, German translation, 1895) A French trans- 
lation of the was published in 1882 Other 

works by Tiele are De Godsdtenst van Zarathustra, van het 
Ontstaan tn Bakine, tot den Val van het Otid-Perztsche Rtjk 
(1864), a work now embodied, but much enlarged and improved 
by the latest researches of the author, in the History of Religions 
(vol 11 part 11 , Amsterdam, 1901), a part which appeared only a 
short time before the author's death, De Vrucht der Assyrtologte 
voor de vergeli'jkende geschiedenis der Godsdtensten (1877 , German 
ed , 1878), Babylomsch-assynsche GeseJnehte (two parts, Leipzig, 
1886-1888), Western Asia, according to the moU Recent Dis- 
coveries (London, 1894) He was also the writer of the article 
** Religions " in the 9th edition of the Ency Bnt A volume 
of Tide’s sermons appeared in 1865, and a collection of his 
poems in 1863 lie also edited (1868) the poems of Petrus 
Augustus de G^nestet Tide was best known to Fnghsh 
students by his Outlines and the Gifford Lectures On the 
Elements of the Science of Religion,” delivered in 1896-1898 
at Edinburgh University 'Ihey appeared simultaneously m 
Dutch at Amsterdam, in English in London and Edinburgh 
(1897-1899, 2 vols ) Edinburgh University in 1900 conferred 
upon Tide the degree of D D honoris causa, an honour 
bestowed upon him previously by the universities of Dublin 
and Bologna He was also a fellow of at least fifteen learned 
societies in Holland, Belgium, France, Germany, Italy, Great 
Britain and the United States He died on the nth of 
January 1902 In 1901 he had resigned his professorship at 
Leiden University Tiele’s zeal and power for work were as 
extraordinary as his vast knowledge of ancient languages, 
peoples and religions, upon which his researches, according 
to F Max Muller, have shed a new and vivid light With 
Abraham Kutnen and J H Scholten, amongst others, he 
founded the “ Leiden School ” of modern theology From 
1867 he assisted A Kuenen, A D Loman and L W 
Rauwenhoff editing the Theologtsch Tijdschrift 
His brother Pieter Anton Tiele (1834-1888) acted for 
many years as the librarian of Utrecht University, and dis- 
tinguished himself by his bibliographical studies, more especially 
by his several works on the history of colonization in Asia 
Among these the most noteworthy are De Opkomst van het 
nederlandsch Gezag tn, Oost-Indie (1886), De Vestiging der 
Portugeezen, tn Indie (1873), and other books on the early 
Portuguese colonization in the Malay Archipelago 
TIENTSIN, the largest commercial city in Chih-li, the metro- 
politan province of China Pop (1907), about 750,000 It 
IS situated at the junction of the Peiho and the Hun-ho, which 
IS connected by the grand Canal with the Yangtsze-kiang It 
IS a prefectural city, and has, since the conclusion of the 


foreign treaties, become the residence of the viceroy of the 
province dunng a great portion of the year The town is built 
on a vast alluvial plain, which extends from the mountains 
beyond Peking to the sea, and through which the Peiho runs 
a circuitous course, making the distance by water from Tientsin 
to the coast about 70 m as against 30 m bv railway 

The appearance of the city has greatly changed since tfie 
Boxer rising in 1900 After that event the city walls, which 
measured about three quarters of a mile each way, were razed, 
wide streets were made, the course of the river straightened, 
electric lighting and tramways introduced and a good water 
service supplied Among the public buildings are a university 
(in which instruction is given in western learning) and an 
arsenal There are several cotton mills and important rice and 
salt markets The city has always been a great commercial 
depot, a wharf nearly two miles long affords ample facilities 
for vessels able to cross the bar of the Peiho, over which there 
is a depth of water varying from 9 to 12 ft 

In 1907 the imports amounted to 79 500 000 taels (a tael in 
1907 averaged ^d ) , viz foreign imports 61 200,000 native 
imports 18 317 000 taels, the exports in the same year amounted to 
17 253 000 Valuable cargoes of tea are landed hero for carriage 
overland via Kalgan and Kiakhta to Siberia During the winter 
the nver is frozen The principal articles of import are shirtings, 
drills, jeans and twills, opium woollens, steel lead needles, 
Japanese sea-weed and sugar, and of export, wool, skins, beans 
and pease straw braid coal dates tobacco and rhubarb The 
coal exported is brought from the Kaiping colliery to the east of 
Tientsm, its output in 1885 was 181,039 tons and in 1904 2895O 
tons 

The importance of Tientsin has been enhanced by the railways 
connecting it with Peking on the one hand and with Shanhai-kwan 
and Manchuria on the other The British concession in which 
the trade centres is situated on the right bank of the nver I’eiho 
below the native city and occupies some 200 acres It is held 
on a lease m perpetuity granted by the Chinese government to the 
British Crown which sublets plots to private owners in the same 
way as is done at Hankow The local management is entrusted 
to a municipal council organized on hnes similar to those which 
obtain at Shanghai Besides the Bntish concession the hrench 
Germans Russians Ja^ianese, Austnans Italians and Belgians 
have separate settlements five miles m all the river front being 
govcrn<kl bv foreign pow ers 

In 1853 Tientsin was besieged by an army of T'aip’ing rebels 
which had been detached from the mam force at Nanking for the 
Capture of Peking The defences of Tientsin however sa\ed the 
c«ipital, and the rebels were forced to retreat Five years later 
Lord Elgin accompanied by the representative of France, steame<l 
up the Peiho after having forced the barriers at Taku, and took 
peaceable possession of the town Here the treaty of 1858 was 
signed But in i860 in consequence of the treacherous attack 
made on the British plenipotentiary the preceding year at Taku 
the city and suburbs were occupied by an allied Bntish and French 
force and were held for two years The city was constituted an 
open peirt On the establishment of Roman Catholic orphanages 
some yetirs later the pretensions of the priests so imtated the people 
that on the occurrence of an epidemic m the schools in the year 
1870 they attacked the Erench and Russian establishments and 
murdered twenty-one of the foreign inmates besides numbers of 
their native follow^ers The Chinese government suppressed the 
not paid ^80 000 in compensation and sent a representative to 
Europe to apologize for the outbreak 

Durmg the period 1874-1894 when Li Hung-Chang was viceroy 
of Chih-li and ex officio superintendent of trade he made Tientsin 
his headquarters and the centre of his expenments m miliLirv 
and naval education As a consetiuence the city became the cliief 
focus of enterprise and foreign progress Having arrogated to him 
self the practical control of the foreign policy of the nation Li's 
yamen became the scene of many important negotiations, and 
attracted distinguished visitors from all parts of the globe The 
loss of prestige consequent on the Japanese War brought '‘bout the 
retirement ot Li and with it the political importrincc of Tientsin 
ceased Both the foreign concessions and the native city suliered 
severely during the hostilities resulting from the Boxer movement 
m June- July 1900 (See China History, ^ D ) 

• 

TIEPOLO, GIOVANNI BATTISTA ( 1692-1769), Italian painter, 
was born at Venice, and acquired the rudiments of his art from 
Gregorio I^azzanni, and probably from Piazzetta, though the 
decisive influence on the formation of his style was the study 
of Paolo Veronese’s sumptuous paintings \\ hen hardly out 
j of his teens he developed an extraordinary facility of brushwork, 
and proved himself, as a fresco-pamter, a colourist of the first 
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order, though this early mastery of technique made him fre- 
quently neglect form and composition The more solid quali- 
ties of Paolo Veronese — depth of thought and balance of design 
— are frequently wantmg m his work, but he approaches the 
earlier master in richness of colour and in the management of 
difficult effects of lighting He decorated many Venetian 
lurches and palaces with ceilings and frescoes full of turbulent 
movement and rich colour, extending his operations to the 
near cities of the mainland and to Bergamo (Colleoni Chapel) 
and Milan (ceiling at Palazzo Chienci) In 1750 he proceeded to 
Wurzburg to paint the magnificent ceilings and frescoes at 
the archbishop’s palace From 1753 to about 1763 he worked 
agam at Venice and in the cities of north-east Italy, until he was 
summoned to Madrid by Charles III to paint some frescoes 
for the royal palace He died at Madrid in 1769 He was the 
last important figure in Venetian art, and at the same tune the 
mitiator of the baroque period 

Tiepolo’s altar pieces and easel pictures show more clearly 
even than his frescoes how deeply he was imbued with the 
spirit of Paolo Veronese, for in these smaller works he paid 
more attention to the balance of composition, whilst retaining 
the luminosity of his colour harmonies The majority of his 
works, both in fresco and m oils, are to be found m Venice in 
the churches of S Aloise, SS Apostoli, Gesuati, SS Giovanni e 
Paolo, in the Scalzi, and the Scuola del Carmine, the Academy, 
and the Palazzi Labia, Rczzonico, and Quirini-Stampalia, and 
the Doge’s Palace Besides the cities already mentioned, Padua, 
Udine, Parma and Vicenza boast of fine examples of his work 
At the National Gallery are two designs for altarpieces, a “ De- 
position from the Cross,” “ Esther at the Throne of Ahasuerus,” 
and “The Marriage of Mane de M^dicis ” T^^o versions of 
“ Christ and the Adulteress ” are m the collection of Dr I 
Richter Other easel pictures by Tiepolo are at the Louvre, 
and at the Berlin and Munich galleries His paintings in 
Madrid belong to the closing years of his life and show signs of 
waning power Tiepolo also executed some notable work 
with the etching-needle, the list comprising some fifty plates 
His two sons, Giovanni Domenico (about 1726-1804) and 
Lorenzo, did not attain to h^ excellence 

See Le$ Tiepolo, by Herry dt Chennevi^res (Pans, 1898), and 
Pompeo Molmenti, G B (Milan 1910) 

TIERNEY, GEORGE (1761-1830), English Whig politician, 
was born at Gibraltar on the 20th of March 1761, being the son 
of a wealthy Irish merchant of London, who was living there 
as prize agent He was sent to Eton and Peterhouse, Cambridge, 
where he took the degree of LL B in 1784, and was called to the 
bar, but he abandoned law and plunged into politics He 
contested Colchester in 1788, when both candidates received 
the same number of votes, but Tierney was declared elected 
He was, however, defeated in 1790 He sat for Southwark 
from 1796 to 1806, and then represented in turn Athlone (1806- 
1807), Bandon (1807-1812), Appleby (1812-1818), and Knares- 
borough (1818-1830) When Fox seceded from the House of 
Commons, Tierney became a prominent opponent of Pitt’s policy 
In 1797 Wilberforce noted in his diary that 1 lerney’s conduct was 
“truly Jacobinical”, and in May 1798 Pitt accused him of 
want of patriotism A duel ensued at Putney Heath on Sunday, 
the 27th of May 1798, but neither combatant was injured In 
1803 Tierney, partly because peace had been ratified with France 
and partly because Pitt was out of office, joined the ministry 
of Addin^on as treasurer of the navy, and was created a privy 
councillor, but this alienated many of his supporters among the 
middle classes, and offended most of the influential Whigs 
On the death of Fox he joined (1806) the Grenville ministry as 
president of the board of ( ontrol,* with a seat in the cabinet, 
and thus brought himself once more mto line with the Whigs 
After the death of George Ponsonby in 1817 Tierney became 
the recognized leader of the opposition in the House of Commons 
In Canning’s ministry he was mavSttr of the mint, and when 
Lord Goderich succeeded to the lead Tierney was admitted to 
the cabinet, but he was already suffering from ill health and died 
suddenly at Savile Row, London, on the 25th of January 1830 


Tierney was a shrewd man of the world, with a natural aptitude 
for busmess His powers of sarcasm were a cause of terror to his 
adversaries and his presence in debate was much dreaded His 
arguments were felicitous, and his choice of language was the theme 
of constant admiration I^ord Lytton in his poem of St Stephen's 
alludes to " Tierney's airy tread " and praises his ‘ light and yet 
vigorous " attack, in which he mflicted, ‘ with a placid smile " 
a fatal wound on his opponent 

TIERRA DEL FUEGO, an archipelago at the southern ex- 
tremity of South America, from which it is separated by Magellan 
Strait, at the First Narrows and other points scarcely a mile 
wide The group lies between 52® 40' and 5*5° 59' S and 63® 
30' and 74® 30' W. stretching nearly in a line* with the Pata- 
gonian Andes for over 400 m N W and S E , between Capes 
Pillar (Desolation Island) and Horn, and for about 270 m W 
and E from Cape Pillar to Catherine Point at the north of the 
mam island of Tierra del Fuego Southwards it tapers to 120 m 
between Capes Horn and San Diego, east of which extends 
Staten Island, which terminates in Cape St John T he boundary 
between Argentina and Chile has been settled in such a manner 
that Argentina holds that part of the mam island of Tierra del 
Fuego which is situated east of the meridian of Cape Espintu 
Santo, the frontier striking the north shore of Beagle Channel 
about Its centre, and Chile holds all the western part of the mam 
island and the other numerous islands to the west and to the 
south of Beagle Channel The Argentine side is known as the 
Territory of Tierra del Fuego (including Staten Island), and the 
( hilean forms part of the Territory of Magallanes Although 
on ordinary maps this region presents to the eye a hopelessly 
confused aggregate of islands, channels and fjord-like inlets, 
It IS nevertheless clearly disposed in three mam sections* (i) 
the mam island, (2) the islands to the south, from which it is 
Separated by Beagle Channel, (3) the islands to the west, marked 
off from those to the south by the Brecknock Penmsula 

Knowledge of these kinds increased considerably during 
the later years of the 19th century, and their reputation foi 
dreariness has been favourably modified The climate in the 
e istern and southern regions in not so rigorous as was believed, 
there are no barren lands, the soil is fertile and can support 
fruitful industries, and the aborigines are far from being so 
dangerous as they were once considered to be The greatei 
pirt of the mam island of Tierra del Fuego is formed by the 
continuMion of the Tertiary beds of the Patagonian tableland 
cut by the transversal depression of Magellan Strait and by the 
low land extending fi om Useless Bay on the west to San Sebastian 
Bay on the east, of so recent origin that there exist still some 
salt lakes, this depression being represented m the old charts 
as an inter-occanic passage for small boats Although m 1880 
numerous prospectors discovered extensive deposits of alluvial 
gold, Its exploitation was not generally successful, and farms 
took the place of mines By the end of the 19th century 120 
Square miles had been occupied by cattle and sheep on the 
Argentine side, and about the same extent on the Chilean, and 
the cattle industry proved very profitable 

The undulating tableland has an average height of 300 ft above 
the sea and its climate however cold in winter— m 1892 and 1893 
the temperature reached 12 6® F — ^allows of the cultivation of 
barley oats and occasionally pobitoos which however, grow better 
along Beagle Channel lo the south the tableland is higher and 
more broken being drained by the Silva and Grande among smaller 
rivers, the Grande being navigable in some parts by small craft To 
the west and south-west the general character of the land chn-nges , 
the ends of the Tertiary beds arc raised in small hills and Mesozoic 
rocks appear forming broken ridges of the Pre-Cord illera, a name 
given on the continent to the ridges which precede to the east, the 
Andes In this region appears the Antarctic forest in which pre- 
dominates the Tagus antarchca and F betuloides Drymts Winteri 
Berheris hex folia Pernetha Desfonteima and Phtlesta huxifoha 
Lake Sober and Lake Fagnano receive the wateis of these mountains 
and hills Lake Fagnano is only 180 ft above the sea and its depth 
reaches 700 ft To the south of the lake rises the south-eastern pro 
longation of the Cordillera of the Andes, witli ridges of a uniform 
height of 3500 ft , in which predominate crystalline schists which 
do not seem to be very old Some peaks of Tertiary granite break 
the uniformity, such as Mt Sarmiento (7200 ft), Mt Darwin 
of which two pe.iks have been measured (6201 and 7054 ft) 
and Mt Ohvaia (4324 ft ) Sarmiento, the culminating point of 
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the archipelago was generally supposed to be volcanic but it 
presents such extremely precipitous flanks that John Ball considered 
it more probably “ <i portion of the original lock skeleton that formed 
the axis of the Andean chain during the long ages that preceded 
the great volcanic outbursts that have covered the framework of 
the western side of South America ** ^ Sir Martin Conway who 
ascended it, ascertained that it is not a volcano This is altogether 
an alpine region with numerous snow-clad summits and glaciers 
descending down to the sea Deep valleys which seem to be only tht 
prolongation of fjords, penetrate into the chain in the southern slope 
where exist several harbours on which settlements have been founded 
Yendegaia, Lapatia and Ushuaia Bays are among the larger 
Ushuaia is the site of the capital of the Argentine Terntory, and has 
shown considerc^lc development, having regular communication 
hy monthly steamers with Buenos Aires while smaller steamers 
serve the different settlements along the coast Cattle farms 
prosper along BeagU Channel the timbei industry is growmg, 
lignite scams have been discovered and alluvial gold is washed 
principally at Slogget Bay These regions as they become more 
known, may even invite the attention of tourists bv their sublimt 
scenery Staten Island to the east of Tierra del Fuego has been 
settled by the Argentine government, there are a prison and 
lighthouse at St John Harbour, and a ^rst-class permanent 
meteorological and magnetic station 

The division of the archipelago to the south of Beagle Channel 
includes the islands of Hostc Navann, Gordon Londonderry, 
Stewart Wollaston and numerous islets, disposed m triangular form 
Avith the base on Beagle Channel and the apex at the rocky headland 
of Cape Horn At its west end Beagle Channel takes the name of 
Darwin Sound, which leads to the Pacific at the Londonderry rnd 
Stewart Islands Partial exploration in thio region was conducte<l 
bv the trench Mission du Cap Horn in 1882-1883, and the geological 
foundations are granite and basic volcanic locks The western groujj 
islands, demarcated by Brecknock Peninsula, includes Clarence of 
Islind iiid Captain Cook's Desolation Land with Dawson Island 
and numirous rocks and islets Desolation Land was supposed by 
Cook to form a continuous mass stretching from the western entrance 
01 Magellan Strait to Cockburn Channel but it actually consists 
of s( veral islands separated from each other by vciy narrow ehaiinelb 
flow mg betwe on the Pacific and the western branch of Magellan Stiait 
The name Desolation is given to the northern member of the group 
teimmating at Cape Pdlar, tne southernmost and 1 irgest island 
nearer to Clarence Island, is Santa Ines In other eases small 
surveys among these fjords have shown that several of the larger 
islands are cut bv channels which separile them into smallci 
ones, while elsewhorc the low valleys which umto the mountains 
and hills are the losiilt of post-Glacial deposits that have filled 
part ot the former channels, those islands being the summits of 
m old continuous half submerged mountain chiin At Dawson 
Island the Chilean govcnimenl has established settlements and a 
Roman Catholic misSion has eairicd on work among tho Alakaluf 
Indi ms 

Climate — At Ushuaia ten yoais' meteorological observations-' 
hue shown a mean annual tempeiatuie of 42 84® P with a winter 
me ill of 34 7® and a summer mean of 50 18° These figiues show 
that toUiably mild winters (as a whole apart from tho extremes 
of cold alicad> indicated) are follow^ed by cool summers both seasons 
being accompanied by overcast skies, constant and sudden (.hanges 
from fill to foul weather, while fogs mists rams snow, and high 
winds (piev iiling throughout the yeai) endanger the navigation 
of the intricate inland channels 1 he precipitation durn g ten 
years at ITshuui his been obsoi\ed to aver igo 2 j 8 in But on 
the southern seawaid islands, under the influence of the prevalent 
westiily or south-westerly winds it is very much heavier and 
rf aches 59 m at Staten Bland 

Fauna — In the mini island of fierra del Luogo, the low-lying 
plains with their rich giowth of tall herb«igc are frequented by 
the rhei guanico md other inimals common to the adjoinmg 
mainland In the southern and western islands the fauna is 
restricted mainly to foxes, bats, rats mice, the sea otter, the penguin 
and other aquatic birds, and vanoiis cetaceans in the surrounding 
w aters 

Inhabitant — ^To the three geograplucal divisions correspond 
three well marked ethnic il groups — the Onas of the mam island 
the Yagaii, (Yahgms) of tho south and tho Alakalufs of the west 
With the settlement of the mam island, which is now sometimes 
called Onisia leaving the name of Tierra del Fuego to the archi- 
pelago, the Onas tnbe has become fairly known Their origin, 
like that of the other groups, is obscure Undoubtedly among 
these Indians are many that recall some Patagonian typos, it 
seems that they are not the same as the Tehuelcho type but that 
they pertain to one of the races that in earlier times existed in Pata- 
gonia Their language is closely allied to that called Old Tehuelche, 
it is a hard slow-spoken speech not at all resembhng the sc^ft 
rapidly spoken language ot the Yagans, which has many points 

1 Notes of a Naturalist in South America (London, 1887) 

2 Dr Chavanne Die Temperatur und Regenverhaltnisse Argen- 
tinicm (Buenos Aires 1903) 


of similarity with that of the Alakalufs Tho isolation of the 
Onas IS peculiarly marked inasmuch as they are an insular people 
who do not use boats Their hfo is nomadic, and the} are hunters, 
living upon tho flesh of the guanaco, and usmg only tussock-roots 
and wild celery for vegetable food Their skill m and necessary 
devotion to the chase mfluonce their whole mode of life, “ thou: 
moral code is based upon a standard of physical culture and health ** • 
They live m small groups, every member of which is connected liy 
family ties, between these groups as in the case of the Yagans 
and Alakalufs, the vendetta is conuuon They have no gods, 
though certam legends are preserved They have maintamod 
their slock untamteil, and have withstood the influence of tho white 
man to a remarkable degree (for example tliev use no spirituous 
or fermented dnnk), though they have suffered a serious decrease 
in numbers at his hands The men average about 5 ft 10 m m 
height, the women 5 ft 0 in They arc of a light copper colour, 
with black stfiUght hair and renurkably muscular Ihe Yagans 
live under conditions of extraordinary ngour In order to obtam 
food, they venture naked m small canoes into the treacherous 
seas, their hfe is a constant battle with starvation and a rude 
climate, and their character has become rude and low in con se- 
quence Ihcy have no higher social unit than the family On 
the authoiity of Charles Darwin they have been held by many 
to be cannibals but they are not, although those suffermg from 
meurablo ailments are often put to death Although taller than 
the Negritoes of tho eastern hemisphere (4 ft lo m to 5 ft 4 in ), 
the \ agans present m some respects a moie debased type character- 
ized by low brows, prominent zygomatic arches large tumid lips, 
flat nose loose wrinkled skm, black restless eyes very wide apart, 
coarse black unkempt hair, and head and chest disproportionately 
large compared with the extremely slender and outwardlv curved 
logs The missionaries who have reduced the language to wntmg 
(Gospel of St Luke, London, 1881) assert that it contains no fewer 
than 30 000 words, although the numerals stop at five already a 
compound form and although the same w^ord expresses both hand 
and pngcr , but it appears that a large number of the words mcluded 
in this total are compounds Comparatively httle is known about 
tho Alakalufs They have a reputation for treachery and for 
assaults on shipwrecketl crews They are hunters lioth on land 
and on the vater using the bow and arrow like the Onas and 
building canoes often of large size 

Ihe aborigines are dceretismg rapidl}’’ m the whole archipelago 
and although the Rev Thomas Bridges, who as missionary fust 
and then as farmer, resided thirty years there calculated the 
population to bo 10 000 when he arm cd towards the close of the 
19th century it was estimated to bo httle more th«in 1000 

Tierra del Fuego was discovered by Fernando de Magellan m 
1520, when he sailed through tho stiait nametl after him, and called 
this region tho * Land of Fire " either from now extinct volcanic 
flames, or from the fires kindled by the natives along parts of his 
course In 1578 Sir Francis Drake first sighted the point which 
in I0i() was named Cape Hoorn (anglicized Horn) by tho Dutch 
navigators Jacob Lemaire and Willem Cornells Sehouten (1O15- 
1O17) In 1O19 the brothers Gaicia and Gom, do de Nodal fiist 
circumnavigated the archipelago, which was afterwards visited at 
intervals by Captain Sir John Narborough (if>7o), M de Gennes 
and the Sicur Frogcr (lOgb) Commodore John B>ion (17O4) Samuel 
Wallis and Philip Carteret (17O7) James Cook (17O8) and Tames 
’Weddell (1822) But no systematic exploration was attempted until 
the British A<imiraltv undertook a thorough survey of tho whole 
group by Philip Parker King (i82t>-i828) and Robert Fitzroy 
(1831-1836) The latter expedition {.Voyage of the ” Beagle *') 
was accompanied by Cliarles Darwin, then a young man To 
these admirable surveys is due most of the present geographical 
termmokigy of the archipelago Subsequcntiv the work of ex- 
ploration was continued by Dumont d’Urville (18^7), Charles Wilkes 
(1839), Parker Snow (1855) various later travellers a selection of 
whose works are quoted below, and British, American and Roman 

Catholic missionaries 
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of the ** Beagle’ round //id (London 1845), W Pukcr Snow 
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J G Kohl, Gesch d Entdeckungsreisen, S'C zur Magellans Strasse 
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Mission sctenttfique du Cap Horn 1882-1883 (Pans 1888), Thomas 
Bridges Notes on Ticrri del Fuego ’ Revtsta del Museo de la 
Plata (1892) , Otto Nordciiskjold “ Ueber die Natur der Magellans- 
llnder," Peter Mitt 43, 1897, L Expedition siUdoise d la Terre 
de Feu (189^-1897) , If iss Lr^ der schwed Exped nach den Magel- 
lanslanaern, i8gs~ ^^97 (Stockholm 1898), Geological Map of the 
Magellan Territories (Stockholm, 1899), F Lahille ‘ Fines de 
vetano en la Tierra del Fuego,'* Revtsta Museo de La Plata (1898) vol 
viii , Sir Martin Conway, Aconcagua and 1 terra del (London, 

1902) , R Dabbene, " Viaje A la Tierra del Fuego y 4 la Isla de 
los Estados " Bold Inst Geog Argeniino (1905), xxi , K Skotts- 
berg Vegetationsbilder aus Feuerland < 5 lc parts 111 and iv m 
G Karsten and H bchenck's Vegetationsbilder (Jena 190O), R 
Crawshay, Ihe Birds of Tierra del Fuego (London, 1907) 

TIETJENS, THER&SE JOHANNE ALEXANDRA (1831- 
1877), Hungarian soprano vocalist, was born at Hamburg on 
the 17th of July 1831 Her voice was trained at Hamburg, 
where she made a successful d^but in 1849 as Lucrezia Borgia 
in Donizetti’s opera Thence she proceeded to Frankfort and 
Vienna She sang for the first time in London in 1858, appearing 
as Valentine in Lcs Huguenots Her success was so great that 
for the rest of her life she made England her home, and soon 
gamed as briUiant a reputation in concert and oratorio work 
as she had already won upon the stage Her voice was a dra- 
matic soprano of magnificent quality, and her powers as an 
actress were supreme Her most famous parts were Fidelio, 
Medea (in Cherubmi’s opera) and Donna Anna (in Don Gio- 
vanni) She died in London on the 3rd of October 1877, 
having endeared herself to the English people as much by her 
private virtues as by her artistic gifts 

TIFFANY, CHARLES LEWIS (1812-1902), American jeweller, 
was bom at Killingly, Connecticut, on the 15th of February 
1812 At fifteen ht became a clerk in his father’s store, but 
removed to New York City in 1837, and with John B Young 
opened a fancy goods store In 1847 firm began to manu- 
facture gold jewelry, and in 1848, when the political unrest m 
Europe caused great depreciation m the price of precious stones, 
liffany invested heavily m diamonds, which were sold at a 
great profit a few years later The firm became Tiffany, Young 
& Ellis in 1841 and was reorganized as Tiffany & Company 
(Mr Young and Mr Ellis retiring) in 1853 In 1851 the firm 
had established the sterimg silver standard of 925 fine, sub- 
sequently adopted by other jewellers, and in the same year 
had founded a branch house in Pans In 1858 Tiffany bought 
the unused portion of the Atlantic telegraph cable which he 
made into cane handles or sold in sections At the beginning 
of the Civil War, foreseemg that the jewelry business would 
suffer, he turned most of his capital to the manufacture of 
swords, medals and similar war material In 1868 the com- 
pany was incorporated and branches were established at 
London and at Geneva liffany made a speuahty of importing 
historic gems, jewelry and art works, and m 1887 bought some 
of the crown jewels of France, paying for them about half a 
million dollars He was made a chevalier of the Legion of 
Honour in 1878 He died in New York on the i8th of February 
1902 

TIFFANY, LOUIS COMFORT (1848- ), American artist, 

son of Charles L Tiffany, was bom in New York City, on the 
i8th of February 1848 He was a pupil of George Inness and 
of Samuel Coleman, New York, and of Ldon Bailly, PariSh 
He became a member of the Society of American Artists (1877), 
of the National Academy of Design (1880), of the American 
Water Color Society , and of the Soci^t^ Nationale des Beaux 
Arts, Pans He travelled extensively in Europe, and painted 
in oil and water-colour, but subsequently devoted hunself to 
decorative glass work He became president and art director 
of the Tiffany Glass and Decorating Co , and produced a 
“ Favrile ” glass, of unusual beauty of colour 

TIFFIN, a city and the county-seat of Seneca county, Ohio, 
U S A , on the Sandusky River, about 40 m S S E of Toledo 
Pop (1900), 10,989, of whom 1168 were foreign-bom, (1910, 
census), 11,894 Tiffin is served by the Baltimore & Ohio, the 
Cleveland, Cincinnati, Chicago & St Louis and the Pennsylvania 
railways, and by an clectnc line to Fostoria, about 12 m west 


It IS the seat of an Ursuline College for girls, founded in 
1863 and incorporated with power to confer degrees in 1878, 
and of Heidelberg University (Reformed Church), founded 
m 1850, mcorporated as Heidelberg College in 1851 and rem- 
corporated under its present name m 1890 The Heidelberg 
Theological Seminary was conducted here from 1850 to 1907, 
when It was combined with the School of Theology ” of Ursinus 
College, Collegeville, Pennsylvania, to form the Central Theo- 
logical Seminary of the Reformed Church in the United States, 
which in 1908 was removed to Dayton, Ohio In Tiffin are the 
St Francis Home (1869), and the National Orphans’ Home 
(1897) The city had 87 factories in 1905, of whlbh 54 2% were 
owned by individuals, and the value of the factory products 
was $2,434,502 Tiffin was settled in 1817, incorporated 
as a town in 1835, and chartered as a city in 1850, when the 
village of Ft Ball, on the opposite side of the Sandusky, was 
consolidated with it It was named in honour of Edward 
Tiffin (1766-1829), a native of Carlisle, England, wffio emigrated 
to the United States He graduated at the university of 
Pennsylvania in 1789, removed in 1796 to Chillicothe, Ohio 
where he practised medicine and was a local Methodist preacher 
He was speaker of the house of representatives of the North- 
west Territory in 1709, president (1802) of the convention whuh 
framed the first constitution of Ohio, the first governor of the 
state (1803-1807), a Democratic member of the United States 
Senate in 1807-1809, first commissioner of the United Slates 
General Land Office in 1812-1814, and surveyor-general of 
public lands north-west of the Ohio River in 1814-1829 
TIFLIS, a go\ernment of Russian Transcaucasia, occupying 
the eastern portion of the great valley which stretches between the 
main Caucasus range and the Armenian highlands, from the 
Meskes Mountains eastward, and extending up into the higher 
regions on both north and south The district of Akhaltsikh 
lies actually on the Armenian highlands The government is 
rich in minerals, but only copper is extracted, at Alaverdi and 
Akhtal, petroleum and other mineral springs are abundant 
The government is drained by the Kura and its tributaries 
(Lyakhva, Aragva, Yora and Alazan), all of whose waters are 
largely used for irrigation, but in the lower parts of the valley 
there arc extensive waterless steppes, Shirak and Karayaz, 
on the left bank of the Kura, which are chiefly inhabited by 
nomad TaHtirs The area of the government is 15,601 sq m 
(17,140 with the Zakataly “district), and the estimated population 
in 1906 was 1,081,900 The government is divided into nine 
districts, the chief towns of which are Tiflis, Akhalkalaki, 
Akhalts^h, Dushet, Gori, Signakh and Telav Agriculture is 
the principal ociupation Good silk is produced, especially in 
the region of Kakhetia Livestock breeding is extensuely 
carried on on the steppes About one-fourth of the area is 
under forest The natives exhibit remarkable skill in the 
manufacture of leather ard metallic goods, felt, woollen stuffs 
{e g carpets and shawls) and gold embroideryw 
TIFLIS, a town of Russian Caucasia, capital of the govern- 
ment of the same name and of the governor-generalship of 
Caucasia, picturesquely situated (44° 48' E , 41° 42' N ) at the 
foot of bare high mountains, on both banks of the river Kura, 
300 ft above the Black Sea It is connected by rail with Poti 
and Batum (217 m) on the Black Sea, with Baku on the Caspian 
Sea (342 m ), with Kars (185 m ), and, via Baku and Petrovsk, 
with the railway system of European Russia, which it joins at 
Beslan, near Vladikavkaz Omnibuses also run regularly 
across the mam range to Vladikavkaz, which by this route is 
only 133 m distant The heat in summer is excessive (mean, 
73 4° F), owing to the confined position, but the surrounding 
hills (1500 to 2400 ft ) shelter the town effectively from the 
cold wmds of winter (mean, 34 7°) A large square, cathedrals, 
handsome streets, gardens, bridges, many fine buildings — among 
them the grand-ducal palace, the opera-house and the museum — 
European shops, the club or “ circle,” hotels and public offices, 
are evidence of western civilization Among the modem public 
buildings are the Hall of Fame (1885), the Caucasian Museum, a 
cathedral of the Catholic Greek Church, and a sericultural 
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museum. The chief of the older edifices is the (Sion) cathedral, 
which traces back its origin to the 5th century. Other churches 
date from the 14th and 15th centuries, the Armenian cathedral 
of Van from 1480, and the Catholic church from the 14th century. 
At 'riflis are the Caucasian branch of the Russian Geographical 
Society, an astronomical and a physical observatory, a botanical 
garden and museum, and a public library. There are cotton 
and silk factories, tanneries, soap-works and brick-works. 
The artisans of Tiflis are renowned as silversmiths, gunsmiths 
and sword-makers. Tiflis is the chief centre fur the import of 
raw silk and silken goods, raw cotton, cottons, woollens, boots, 
tobacco, wine, carpets, and dried fruits from Persia and Trans- 
caucasia, while manufactured wares are imported from Russia. 
The city has considerably developed, and had, in 1897, 160,645 
inhabitants, as compared with 104,024 in 1883. They include 
Georgians, Russians, Germans, Persians and Tatars. 

In the old division of Tiflis three distinct towns were included — 
Tiflis, Kal'a (the fort) and Isni; subsequently Tiflis seems to have 
been known as Saidabad, Kal’a as Tiflis, and Isni as Aulabiir. 
Kal'a and Isni possessed citadels; that of the former contained the 
church of St Nicholas and a royal palace; that of the latter the 
church of the Holy Virgin and the residence of the archimandrite. 
The town is now divided into quarters : the Russian (the finest of 
all), the German, the Armenian, and that in which are congregated 
Jews, Mahommedans and the mass of Orientals. 

The Georgian annals put the foundation of Tiflis back to 
A.D. 379. In the later half of the 5th century the chieftain of 
Georgia, Wakhtang, Gurgaslan, transferred his capital from 
Mtskhet to the warm springs of Tphilis, where he erected several 
churches and a fort. In 570 the Persians took the place and 
made it the residence of their rulers, but retained it only for ten 
years. Tiflis suffered successive plunderings and devastations 
at the hands of the Greeks in 626, of one of the commanders of 
the Caliph Omar in 731, of the Khazars in 828, and of the Arabs 
in 851. The Georgians, however, always managed to return to 
it and to keep it in their permanent possession. In the course 
of the succeeding centuries Tiflis fell repeatedly into Persian 
hands; and it was plundered by the Mongol conqueror Tamerlane 
towards the end of the 14! h century. Afterwards the Turks 
seized it several times, and towards the end of the 17th century 
the Lesghians attacked it. In 1795, when the shah of Persia 
plundered Tiflis, Russia sent troops to its protection, and the 
Russian occupation became permanent in 1799. 

Perhaps one of the fullest arxounts of Tiflis is contained in 
Brosset's edition of the Description g 6 o(^raphique de la Giorgie 
(St Petersburg, 1842), by the illegitimate son of Wakhtang VI., 
king of Karthli {i.e. Georgia), who became a pensioner of Peter 
the Great. (P. A. K. ; J. T. Be.) 

TIGELLINUS, SOPHONIUS, minister and favourite of the 
emperor Nero, was a native of Agrigentum, of humble origin and 
possibly of Greek descent. During the reign of Caligula he was 
banished (a.d. 39) for adultery with the emperor’s sisters, but 
recalled by Claudius (41). Having inherited a fortune, he Ixiught 
land in Apulia and Calabria and devoted himself to breeding 
racc-horscs. In this manner he gained the favour of Nero, whom 
he aided and abetted in his vices and cruelties. In 62 he was 
promoted to the prefecture of the praetorian guards. In 64 he 
made himself notorious for the orgies arranged by him in the 
Basin of Agrippa, and was suspected of incendiarism in connexion 
with the great fire, which, after having subsided, broke out 
afresh in his Acrnilian gardens. In 65, during the investigation 
into the abortive conspiracy of Piso, he and Poppaea formed a 
kind of imperial privy council. In 67 he accompanied Nero on 
his tour in Greece. When the emperor’s downfall appeared 
imminent, Tigellinus deserted him, and with Nymphidius 
Sabinus brought about the defection of the praetorians. Under 
Galba he was obliged to" give up his command, but managed to 
save his life by lavishing presents upon Vinius, the favourite 
of Galba, and his daughter. Otho on his accession (69) deter- 
mined to remove one so universally detested by the people. 
While in the baths at Sinuessa, Tigellinus received the news that 
he must die, and, having vainly endeavoured to gain a respite, 
cut his throat. - 


See Tacitus, Annals^ xiv., xv., xvi.; HisU i. 72; Dio Cassius 
Hx. 23, Ixii. 13, 15, 27, Ixiii. 12, 21, Ixiv. 3; Suetonius, Galba, 15; 
Plutarch, Galba, Otho; ancient authorities quoted by Mayor on 
Juvenal, i. 155; B. W. Henderson, Life and Prinetpate of the Emperor 
Nero (1903). 

TIGER {Felis tigris)^ an animal only rivalled by the lion in 
size, strength and ferocity among the cat-like beasts of pr^' 
(see Carnivora). Almost ever^dhing that is stated in the article 
Lion concerning the structure of the skeleton, teeth and claws 
of that animal will apply equally well to the tiger, the difference 
between the two lying mainly in the skin and its coverings. A 
tiger’s skull may however, always be distinguished from that 
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of a lion by the circumstance that the nasal bones extend higher 
on the forehead than the maxillae, instead of stopping on nearly 
the same line. Although examples of both species present 
considerable variations in size, it is ascertained that the length of 
ihe largest-sized Bengal tiger may exceed that of any lion. 
Much larger .specimens are recorded, but 10 feet from the tip 
of the nose to the end of the tail is no unusual length for a large 
male tiger. The female is somewhat smaller and has a lighter 
and narrower head. The tiger has no mane, but in old males 
the hair on the cheeks is rather long and spreading. The ground- 
colour of the upper and outer parts of the head, body, limbs and 
tail is bright rufous fawn ; and these parts are beautifully marked 
with transverse stripes of a dark, almost black colour. The 
markings vary much in different individuals, and even on the two 
sides of the same individual. The under-parts of the body, the 
inside of the limbs, the cheeks and a large spot over each eye are 
nearly white. The tigers which inhabit hotter regions, as Bengal 
and the south Asiatic islands, have shorter and smoother hair, 
and are more richly coloured and distinctly striped than those of 
northern China and Siberia, in which the fur is longer, softer 
and lighter-coloured. The Siberian tiger is F. tigris rnongolica, 
and the Persian F, tigris virgata. Black and white phases have 
been recorded, but they are rare. The tiger is exclusively 
Asiatic, but has a very wide range in that continent, hriving been 
found in almost all suitable localities south of a line drawn from 
the river Euphrates, passing along the southern .shores of the 
Caspian and Sea of Aral ’oy Lake Baikal to the Sea of Okhotsk. 
Its most northern range is the territory of the Amur, its most 
southern the islands of Sumatra, Java and Bali. Westward it 
reaches to Turkish Georgia ^nd eastward to the island of Sag- 
halin. It is absent, however, from the great elevated plateau of 
Central Asia, nor does it inhabit Ceylon, Borneo or the other 
islands of the Indo-Malay Archipelago, except those named. 

The principal food of the tiger in India is cattle, deer, wild hog 
and pea-fowl, and occasionally human beings. The regular 
“ man-eater ” is generally an old tiger whose vigour is past, 
and whose teeth are worn and defective; it takes up its abode in 
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the neighbourhood of a village, the population of which it finds 
an easier prey than wild animals Though chiefly affecting 
grassy plains or swamps, tigers are also found in forests, and seem 
to be fond of haunting the neighbourhood of old ruins As a 
rule, they do not climb trees, but when pressed by fear, as during 
an inundation, they have been known to do so They take to the 
wKter readily ind are good swimmers The tigers of the Sundar- 
bans (Ganges delta) continually swim from one island to the other 
to change their hunting-grounds for deer The following extract 
from Sir J Fayrer’s Royal Tiger of Bengal (1875) may complete 
this notice of the tiger’s habits — 

The tigress gives birth to from two to five, even six cubs, but 
three is a frequent number She is a most affectionate and attached 
mother, and generally guards and trains her young with the most 
watchful solicitude They remain with her until nearly full-grown, 
or about the second year, when they are able to kill for themselves 
and begin hfc on their own account Whilst they remain with her 
she IS peculiarly vicious and aggressive, defending them with the 
greatest courage and energy, and when robbed of them is terrible 
in her rage, but she has been known to desert them when pressed, 
and even to eat them when starved As soon as they begin to 
require other food than her milk, she kills for them, teaching them 
to do so for themselves by practising on small animals, such as 
deer and young calves or pigs At these times she is wanton and 
extravagant in her cruelty, mlhng apparently for the gratification 
of her ferocious and bloodthirsty nature, and perhaps to excite and 
instruct the young ones, and it is not until tiiey are thoroughly 
capable of kilhng their own food that she separates from them 
The young tigers arc far more destructive than the old They will 
kill three or lour cows at a time, whilst the older and more ex- 
perienced rarely kill more than one, and this at intervals of from 
three or four days to a week For this purpose the tager will leave 
its retreat in the dense jungle, proceed to the neighbourhood ot a 
village or gowne, where cattle feed, and during the night will steal 
on and strike down a bullock, drag it into a secluded place, and 
then remain near the *' mume " or “ kill,” for several nays, until 
it has eaten it, when it will proceed m search of a further suppl> , 
and, having found good hunting grouml in the vicinity of a village 
or gowne, continue its ravages, destroying one or two cows or 
buffaloes a week It is very fond of the ordinary domestic cattle, 
which in the plains of India arc generally weak, half starved, under- 
sized creatures One of these is easily struck down and earned 
or dragged off The smaller buffaloes are also easily disposed of 
but the buffalo bulls, and especially the wild ones, are formidable 
antagonists, and have often been known to beat the tiger off, and 
even to wound him senousiy (W H F , K L *) 

TIGER-CAT, typically Felis txgnna, an American wild cat 
anging from Mexico, on the east of the Andes to Paraguay and 
the central forest region of Argentina Together the head and 
body measure something over 30 in , of which the tail counts for 
a third The fur is grizzly grey, with black spots that do not 
form chains The name is also applied to the Ocelot v ), and 
often used of any small striped or spotted wild cat, either from 
the western or eastern hemisphere 

TIGER-FLOWER, known botanically as Ttgndtu, a genus of 
bulbous plants (natural order Iridaceae), natives of Mexico, 
Central America, Peru and Chile They have long narrow 
plicately-veined leaves springing from the bulb and a stem bear- 
ing two or three scattered smaller leaves and above a few flowers 
emerging from a spathe The flowers are spotted (whence the 
name tiger-flower or tiger-ins) and have free segments springing 
from a tube , the three large broad outer segments are concavely 
spreading, the three inner are much smaller and more erect 
T pavonta (Slower of Tigris) has large flowers with a golden 
orange, white or yellow ground colour 

TIGHE, MARY (1772-1810), Irish poet, daughter of the Rev 1 
William Blachford, was born on the 9th of October 1772 In 
1793 she contracted what proved to be an unhappy mamage 
with her cousin, Henry Tighe, of Woodstock, Co Wicklow She 
died on the 24th of March 1810, at Woodstock, Co Kilkenny, and 
was buned at Inistioge Mrs Tighe was the author of a poem of 
unusual ment, Psyche, or the Legend of Love, printed privately 
in 1805 and published posthumously in 1811 with some other 
poems It !s founded on the story as told by Apuleius, and is 
writ ten m the Spenserian stanza The poem had many admirers, 
and high praise is awarded it in a contemporary notice in the 
Quarterly Review (May 1811) 


TIGLATH-PILESER (Ass Tukidti-pal-E-sarra, “ my con- 
fidence IS the son of E-sarra,” t e the god In-Aristi), the name 
of several Assyrian kings The numbering of these kings is 
not certain 

Tiglath-Pileser I , the son of Assur-ns-isi, ascended the 
throne c 1120 b c , and was one of the greatest of Assyrian 
conquerors His first campaign was against the Moschi, who had 
occupied certain Assyrian districts on the Upper Euphrates , 
then he overran Commagene and eastern Cappadocia, and drove 
the Hittites from the Assyrian province of Subarti north-east of 
Malatia In a subsequent campaign the Assyrian forces pene- 
trated into the Kurdish mountains south of I^ke Van and then 
turned westward, Malatia submitting to the invader In his 
fifth year 1 iglath-Pileser attacked Comana in Cappadocia, and 
placed a record of his victories engraved on copper plates in a 
fortress he built to secure his Cilician conquests The Aramaeans 
of north Syria were the next to be attacked, and he thrice made 
his way as far as the sources of the Tigris 1 he command of the 
high road to the Mediterranean was secured by the possession of 
the Hittite town of Pethor at the junction of the Euphrates and 
Sajur, and at Arvad he received presents, including a crocodile, 
from the Egyptian king, and, embarking in a ship, killed a dolphin 
in the sea He was passionately fond of the chase and was also a 
great builder, the restoration of the temple of Assur and Hadad 
at Assur {qv) being one of his works 

Tiglath-Pileser IT or HI , son of Hadad-mran II , appears 
to have reigned from about 950 to 930 B c , but nothing is known 
about him 

Tigi Aiii-PiLESER III Of IV , was a successful general who 
usurped the Assyrian throne on the 13th of lyyar 745 b c , 
after the fall of the older dynasty, and changed his name of Pulu 
(Pul) to that of the famous conqueror of earlier times In 
Babylonia, however, he continued to be known as Pulu He wes 
a man of great ability, both military and administrative, and 
initiated a new system of polity in Assyria which he aimed at 
making the head of a centralized empire, bound together by a 
bureaucrat y who derived their power from the king The empire 
was supported by a standing army and an elaborate system of 
finance The first task of Tiglath-Pileser was to reduce the 
Aramaean tribes to order, and so win the gratitude of the Baby- 
lonian priests Then he struck terror into the wild tribes on 
the eastei*h frontiers of the kingdom by a campaign which ex- 
tended into the lemotest parts of Media Next came the defeat 
of a northern coalition headed by Sar-duns of Ararat, no fewer 
than 72,950 of the enemy being captured along with the city of 
Arpad, where the Assyrian king received the homage of various 
Syrian princes Arpad revolted soon afterwards, but after a 
siege was taken m 740 B c The following year Azariah of Judah 
appears among the enemies of Tiglath-Pileser, who had over- 
thrown his Hamathitc allies and annexed the nineteen districts 
of Hamath The conquered populations were now transported 
to distant parts of the empire In 737 B c Tiglath-Pileser again 
marched into Media, and in 735 he invaded Ararat and wasted 
the country round the capital Van to a distance of 450 miles 
In 734 B c he was called to the help of Yahu-khazi (Ahaz) of 
Judah, who had been attacked by Pekah of Israel and Rezon 
(Rasun) of Damascus Rezon, defeated in battle, fled to his 
capital which was at once invested by the Assyrians, while with 
another portion of his army Tiglath-Pileser ravaged Syria and 
overran the kingdom of Samaria Ammon, Moab, Edom and 
the queen of Sheba sent tribute, and Teima in northein Arabia 
was raptured by the Assyrian troops In 732 b c Damascus 
fell, Rezon was put to death, and an Assyrian satrap appointed 
m his stead Tyre also was made tributary The next year 
Tiglath-Pileser entered Babylonia, but it was not until 729 B c 
that the Chaldaean prince Ukin-zer (Chinzirus) was driven from 
Babylon and Tiglath-Pileser acknowledged as its legitimate ruler 
In the early part of Tebet 727 b c he died, after having built two 
palaces, one at Nineveh, the other at Calah 

See P Rost, Die Keilschrifttexte Ttglat-Ptlesers III (1893), also 
Babylonia and Assyria, § v History (” Second Assynan Empire ”) , 
and authoritic quoted in § viii Chronology 
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TIGRANES, or Dikran, king of Armenia {c 95-55 B c ) 
Armenia had by the conquests of Alexander the Great become 
a province of the Macedonian Empire , but it was never thoroughly 
subjected to the foreign rule A Persian family, that of Hydarnes, 
one of the associates of Danus Hystaspis, which possessed 
large domains in Armenia and had been invested with the 
satrapy for several generations, was dominant in the country, 
and assumed the royal title in defiance of the Seleucid Antio- 
chus III the Great put an end to this dynasty about 21 1 and 
divided Armenia into two satrapies, which he gave to two generals 
of Persian origin, the district of Sophene in the west (on the 
Euphrates and the sources of the Tigris) to Zariadre'', the eastern 
part, called Armenia Major (round the lake of Van) to Artaxias 
(see Armenia) After the battle of Magnesia (190) both made 
themselves independent, Artaxias conquered the valley of the 
Araxes, where he founded his new capital Artaxata (“ town of 
Artaxuo/* said to be built by the advice of Hannibal, Strabo xi 
528, Plut Luc 31) He was defeated and taken prisoner by 
Antiochus IV Epiphanes in 165 (Appian, Syr 45, 66), but soon 
became independent again in the troubles which followed his 
death (cf Diod xxxi 22, 27a), and his successors extended their 
power even farther against Med’a and the districts on the Kur 
But from 140 the Parthians became the dominant power east of 
the Euphrates Kmg Artavasdes of Armenia was attacked by 
Mithradates II the Great about 105 b c (Justin xlii 2) He 
had to give his son Tigranes (b 140 n c according to Lucian, 
Macfob IS, by Appian, Syr 48, he is called “ son of Tigranes ”, 
if that IS correct, he probably was the nephew of Artavasdes) 
as hostage to the Parthians, and he obtained his freedom only 
by ceding seventy valleys bordering on Media (Strabo xi 
532, cf xvi 745, Justin xxxviii 3) This sketch of the earlier 
history of Armenia is principally based upon the data given by 
Strabo xi 528, S3 1 seq The traditions preserved by the Armenian 
historians (who fanev that an Arsacid dynasty ruled over Armenia 
since the time of Alexander) have no historical value whatever 
Tigranes, who ascended the throne in 9:5 or 94 B c (Plut Luc 
21), immediately began to enlarge his kingdom He deposed 
Artanes, the last king of Sophene from the lacc of Zariadres 
(Strabo xi 532), and entered into close alliance with Mithradates 
VI Fupator of Pontus, whose daughter Cleopatra he married 
In 9^ he invaded Cappadocia in the interest of Mithradates, but 
was driven back by bulla in 92 (Plut Sulla, 5, Justin xxxvni 3) 
During his first war with Rome, Mithradates was supported by 
Tigianes, although he abstained from interfering openly But 
he meanwhile began war with the Parthians, whose empire was 
weakened after the death of Mithradates II (about 88) by 
internal dissensions and invasions of tht Scythians Tigranes 
reconquered the valleys which he had ceded, and laid waste a 
great part of Media, down to Ecbatana (Isidor Charae 6), and 
the districts of Nineveh and Arbela, the kings of Atropatcnc, 
Gordyene (the country of the Carducfii, now Boh tan), Adiabene 
(the former Assyria) and Osroene (Edessa) became his vassals, 
who attended him like slaves wherever he went, northern Meso- 
potamia also was torn from the Parthian Empire (Strabo xi 
532, 747, Plut Luc 32) In 83 he invaded Syria, defeated the 
last successors of Seleucus and occupied Cilicia, of which the 
eastern parts still belonged to the Seleucids (Justin xl i, 
Appian, »Syr 48, Plut Luc 14,21) In the war between Mithra- 
dates and Sulla he did not interfere, but after the death of Sulla 
( 78) he occupied Cappadocia again and expelled King Armbarz- 
anes I , the vassal of the Romans (Appian, Mtthr 67 , Strabo 
xii 539) During the next years wars are mentioned in Syria, 
where the princess Cleopatra Selene attempted in vain to restore 
the Seleuc id rule, but was besieged in Acco and afterwards killed 
(Joseph Anf xiii 16, 4,.Straboxvi 749), and in Cilicia, where 
he destroyed the Greek town of Soli (Plut Pomp 28, Dio Cass 
XXX vi 37) Tigranes now had become “ king of kings ” and the 
mightiest monarch of Asia So he budt a new royal city, 
Tigran ocerta, on tnc borders of Armenia and Mesopotamia, 
between Mt Masius and the Tigris, where he accumulated all 
his wealth and to which he transplanted the inhabitants of 
twelve Greek towns of Cappadocia, Cilicia and Syria (Plut Liu: 
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21, 26, Appian, Mithr 67, Strabo xi 522, 532, 539, Plin vi 
26 seq , for the situation, which is much disputed, cf Tac Ann 
xiv 24, XV 5,ed Furneaux) He also transplanted many Arabic 
tribes into Mesopotamia (Plut Luc 2i,Phn vi 142) But the 
Romans could not tolerate encroachment upion their sphere of 
power, and in 69 Lucullus invaded Armenia Tigranes v^s 
beaten at Tigranocerta on the 6th of October 69, and again near 
Artaxata in September 68 The recall of Lucullus gave some 
respite to the two kings, who even invaded Asia Minor again 
But meanwhile a son of Tigranes and Cleopatra, called Tigranes 
like his father, rebelled against him (as the old man had already 
killed two of his sons, he had reason enough to be afraid for his 
life) and found refuge with the Parthian king Phraates III , whose 
daughter he married and who sent him back with an army 
(Appian, Mtthf 104, Plut Pomp 33, Dio Cass xxxvi 51) 
The old king now gave up all hope of resistance, he put a priie 
on the head of Mithradates, and when Pompey advanced into 
Armenia and united with the younger Tigranes, he surrendered 
himself to the Roman general (66 b c ) Pompey now changed 
his policy, he received the old 1 »granes graciously and gave him 
back his diadem, while he treated the son very coolly and soon 
made him prisoner The younger ligranes was led in triumph 
into Rome, where he found his death when he tried to escape from 
his confinement by the intrigues of P Clodius in 58 (Dio Cass 
38, 30) The father after his defeat ruled about ten years longer 
over Armenia, as vassal of the Romans He died about 56, 
and was succeeded by his son Artavasdes (See also Miihra- 
DATES) (Ed M) 

TIGRE a northern province of Abyssinia, one of the three 
principal divisions of the country, the others being Amhara or 
Gondar m the centre and Shoa in the south The ras (or prince) 
of Tigrd has been often a more powerful potentate than the 
nominal emperor Tigre contains the town of Axum {qv), 
( apital of the ancient Ethiopic Empire Adua (Adowa, qv)\s 
the capital of the provinc'e (See Abyssinia ) 

Tignna the dialect spoken in Tigr^ ajid Lasta, is nearer the ancient 
Geez than is Amhanc, the official and more widely diffused language 
oi Abyssinia Sec J Sclircibcr, Manuel de la langue Ugrat (Vienna, 
18S7-1893), and L dc Vito, Grammaitca della Itngua itgrtena 
(Rome, 1895) 

TIGRIS (Old Persian Ttgrd, Diktat of the cuneiform inscrip- 
tions, Hiddekel of the Old Testament, Diglath of the Targum, 
Digla of the Arabs), a great river of western Asia, nsmg from two 
principal sources The more western of these is about to m S of 
Lake Geuljik (Colchis of the ancients), at an altitude of 5050 ft , 
some 2 or 3 m only from the channel of the Euphrates, which 
here forms a peninsula by a great bend (38° 10' N , approxi- 
mately 39® 20' E ) The eastern source, which joins the mam 
stream at Til (37° 45' N , 41^' 46' E ), is itself divided into two 
branches, or rather it may be said to consist of a network of 
small streams, the most northerly of which has its origin in about 
38° 40' N to the west of Lake Van, and close to the headwaters 
of the Murad Su, the eastern branch of the Euphrates, while the 
most easterly point is situated in a region about 42® 50' F , 
southward of the same lake Tht two sources together dram 
the region south as the Euphrates drams the region north of the 
Taurus mountains After the junction 0^ the two branches the 
river pursues a winding course, generally south-east, for about 
800 m to the point of union with the Euphrates at Garmat Ali, 
whence it is known as the Shatt-el-Arab until it empties into the 
Persian Gulf some 70, m lower down For some five or six 
centuries before 1908-1909 the junction with the Euphrates was 
at Korna, some 30 m above Garmat All On the western side 
there are no tributaries at the present da} As late as ad 1200, 
however, the Arabian geographers mention a tributary, the 
Tharthar, navigable m flood time, which flowed from the Jaghi- 
gagh branch of the Khabur, a tributary of the Euphrates, to the 
ligns Ormsby, in 1832, also reported a river, the As^ Amir, 
as coming down from the Smjar hills and joining the Tigris near 
Kal-’at Shergat, about 35® 30' N , but this seems now to be a dry 
bed On the eastern side of the river, on the other hand, there 
are several important tributaries descending from the Persian 

XXVI 31 a 



TILBURG— TILDEN 


mountains the Khabur, a little north of 37® N , navigable for 
rafts, the Great Zab, at 36® N , just below Nimrud, the ancient 
Calah, the Little Zab, about 35® 15' N , the Adhem, at 34® N , 
and the very large and important Diyala, a little below Bagdad, 
at 33^* 15 ' N 

iThe course of the Tigris is much shorter than that of the Euphrates, 
about 1150 m. as compared with 1800 m , but its volume of water 
IS greater, at least m its lower course At Bagdad it has an average 
breadth of about 200 yards and a current in flood time of about 
4J m per hour It is navigable for steamers to a point a little 
above the mouth of the Groat Zab, about 30 m south of Mosul, 
at which point navigation is blocked by two ancient dams, erected, 
apparently, to control the nver for the Assyrian city of Calah, the 
rums of which are called Nimrud by the natives afttr tliese dams, 
which they conceive to be the work of that mythical hero Were 
it not for these dams steamers might reach Mosul itself, at an clev i- 
tion of 353 ft above the Persian Gulf Two lines of steamers, an 
English and a Turkish, furnish an inadequate service between 
Basra and Bagdad, but there is no steam navigation on the nver 
above the latter city Small sailing craft navigate upwards as 
far as Samarra, above this all navigation is downward, and by 
raft. For rafts the nver is navigable from Diarbckr and is termed 
by the natives “ the cheap cameleer '* The rafts used are the 
so-called kellek^, of wood supported on inflated skins, which are 
broken up at Bagdatl, the wood sold and the skins earned back 
by caravan 

Near the source of the Tigns, at Arghana-Ma den, are copper 
mines In the neighbourhood of Diarbckr is iron Below Mosul, 
for some distance, occur sulphurous and bituminous spiings There 
are also in that neighbourhood famous marble quarries This 
part of the nver’s course, the ancient Assyn i, is also a rich agri- 
cultural remon 

From a little above the oonfluenct of the Great Zab downward, 
the banks of the nvtr are absolutely uninhabited, and the nver 
flows through a desert until Tckrit is reached Beginning shortly 
below Tekrit there arc mdicatiors of considerable canahzation, 
both for the purpose of irrigating country remote from the river, 
and also of shortening the course of the nver for navigation In 
ancient times the country on both sides ot the nver was well 11 li- 
gated below this point, the waters of the Tigris were under thorough 
control, and it and its lower tnbutanes, the 'Adhem and the Diyala, 
were made, by means of huge canals, to furnish great water-ways 
for tlic country between it and the Persian lulls eastward Of 
thest canals the best known, and probably the greatest, was the 
Nahrawan, which, leaving the Tigris, on its eastern side, above 
SamSLrra, over 100 m north of Bagdad, rejoined it below Kut-el- 
Amara, an equal distance to the south None of these canals 
IS serviceable at the present tunc, and few carry water in any part 
of thtir course, even in flood tame 

A little south of Samarra the stony plateau of Mesopotam a 
ends, and the alluvial plain of Irak, ancient Babylonia, begins 
Hctc the palm groves begin also, and from this point to a Uttle 
beyontl Bagdad the shores of the nver arc well cultivated At the 
point of entenng the alluvial plain the bed of the Tigris seems to 
be lower than that of the Euphrates, so that the canals run from 
the latter to the former stream At Bagdad the Tigris and Eupliratcs 
are less than 35 m apart, then they recede again, the Tigris bending 
eastward, until, below the Shatt-el-Hai, they are separated by 
almost 100 m From Bagdad downward, the course of the Tigris 
IS peculiarly serpentine and shifting The mud brought down by 
it, calculated at 7150 lb an hour at Bagdad, is not deposited m 
marshas to form alluvium, as in the case of the Euphrates, but 
although m flood tame the nver becomes at places an mlancl sea, 
rendenng navigation extremely difficult and uncertain, the bulk 
of the mud is deposited in banks, shoals and islands in the bed 
of tht. nver, and is finally carried out into the Persian Gulf At 
Kut tl \mara, ^proximately half way from Bagdad to Koma, 
the bed of the Tigris is higher than that of the Euphrates, and 
accordingly from this point downward its waters flow into the 
Eimhrates and not vice versa 

Shortly below Kut el-Amara all traces of ancit nt canalization on 
the east side vmish, and it would appear as though much of that 
region, now largely under water at flood tame, constituted an inland 
sea On the west side, however, there arc the remains of several 
canals or channels, some still carrying water, one of which, the Shatt- 
el Hai, leaving the Tigris at Kut-el-Amara, and emptying into the 
Euphrates at Nasnch, is still navigable Indeed, in the tame of 
the cahphate this was the channel of the Tigris, and on its banks 
stood the important city ot Wasit, a much more remote period 
also the neat city of Lagash stood by or on its banks in the 
tame of the Sassaman kings, however, as at the present tame, the 
Tigns occupied a more easterly course Indeed, the lower course 
ot the Tigris, even more than that of the Euphrates, has always 
been subject to change Below the Shatt el-Hai the country on 
both side^j of the nver is practically a swamp, except where the palm 
groves have formed land 

The Tigns begins to rise about the middle of November and is 
highest in May and June, and lowest in September and October 


The principal towns on its banks are Diarbckr (anc Amtda), on 
the western branch , Bitlis, on the eastern branch , Mosul, Tekrit, 
a town dating from Persian days, said to have been founded by 
Shapur I son of Ardashir I , formerly important, but now re- 
latively insignificant, Samarra, also called Samira, the capital of 
the caliphate from a 836 to 892, a place of pilgrimage of the 
Shia Moslems, containing magnificent tombs of two of their 
Imams the tenth and eleventh, with another much venerated 
shnne of the twelfth, as well as some interesting rums; and Bag- 
dad While the Tigris never played the same role historically 
as the Euphrates, numerous remains of antiquity are to be seen 
along its (ourse Cuneiform inscriptions and lias-reliefs have 
been found at the sources of both the western and eastern Tigris, 
as well as at various points on the cliffs along the upper course of 
both branches Opposite Mosul are the rums of ancient Nineveh, 
the last capital of Assyria, and 20 m below that the ruins of 
Calah, the second capital , while 35 m farther south, on the oppo- 
site bank, lies KaTat-Shergat, the ancient Assur,the original 
name-place and capital of the Assyrian Empire A little south 
of Samarra are found remains of the Median Wall, which 
stretched south-west toward the Euphrates near Sahlawych, 
marking the edge of the Babylonian alliuval plain In this 
neighbourhood also stood the ancient Opis At Bagdad, besides 
the memorials of the caliphate, may be seen a few remains of the 
old Babylonian t ity of Bagdadu, and a dozen miles southward, 
on the east bank of the river, stands Takhti-Khesra, the royal 
palace at Ctesiphon, the most conspicuous and picturesque ruin 
in all Babylonia, opposite which, on the other side of the river, 
are the low rum mounds of ancient Seleucia 

See W F Researches tn Assyria K F Chesnoy, 

Expedition to the Euphrates and Tigris (18^0), W F Ainsworth, 
The Euphrates Expedition (1888), Guy Le Stiange, “Description 
of Mesopotamia and Bagdad “ {Journal of the Royal A%iatu Society, 
1895), E Sachau, Am Euphrat und Tigris (1900) (J P Pe) 

TILBURG, a town in the province of north Brabant, Holland, 
and a junction station 13 J m by rail E by S of Breda A steam 
tramway connects it northwards with Waalwijk Pop (1905), 
46,517 Tilburg has risen into importance since the separation 
of Belgium from Holland as one of the chief industrial centres 
of the south It has Roman Catholic and Protestant churches, 
a synagogue, a cloth haff, a higher-burgher school, an art and 
music s(%ool, and a Roman Catholic seminary The woollen 
manufacture is the chief industry, besides which there are 
leather, soap, oil ond tobaiio factories, as well as breweries, 
tanneries and iron foundries 

TILBURY DOCKS, on the north shore of the Thames, in the 
county of Essex, England They he opposite Gravesend 25 m 
below London Bridge and about the same distance from the Norc, 
being thus within the port of London They were constructed 
in 1886 by the East & West India Docks Company, and were 
later owned by the London & India Docks Company The 
docks are four in number, having, with tidal basin and entrance 
locks, a total area of 74 acres The depth of water in the tidal 
basin IS 25 ft at low tide and 44 ft, at high tide The length of 
quayage is about 2J m , and there is extensive warehousing as 
well as accommodation for passengers, as the largest passenger 
steamers trading with the Port of London he here Railway 
i ommunication is provided by the London, Tilbury & Southend 
line, and there is direct connexion for goods traffic with all the 
northern lines 

TILDEN, SAMUEL JONES (1814-1886), American statesman, 
was born at New Lebanon, New York, on the 9th of February 
1814 In 1834 he entered Vale University, but soon withdrew 
on account of ill health, and later studied in the Univers ty of the 
City of New York He was admitted to the bar in 1841, and rose 
rapidly to the front rank In the financial troubles between 
1850 and i860 it IS said that more than half the railways north of 
the Ohio River and between the Hudson and the Missouri rivers 
were at some time his clients In spite of his activity at the bar, 
Tilden maintained an interest in politics, serving in the State 
Assembly in 1846 and in the state constitutional conventions of 
1846 and 1867 In 1848, largely on account of his personal 
attachment to Martin Van Buren, he participated in the revolt 
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Df the “Barnburner^' or free-soil faction of the New York 
Democrats, and in 1855 the candidate of the “ softshell," or 
anti-slavery, faction for attorney-general of the state. During 
the Civil War, although he opposed several of the war measures 
of President Lincoln’s administration, he gave the Union cause 
his heartiest support. In 1866 Tilden beS^me chairman of the 
Democratic state committee, and soon came into conflict with 
Lhe notorious “ Tweed ring ” of New York City. As the “ ring ” 
could be destroyed only by removing the corrupt judges who were 
its tools, Tilden, after entering the Assembly in 1872 to promote 
the cause of reform, took a leading part in their impeachment. 
By analysing thft bank accounts of certain members of the 

ring,’’ he obtained legal proof of the principle on which the 
jpoils had been divided. His fame as a reformer brought him to 
the governor’s chair in 1874, and he at once gave his attention 
to a second set of plunderers — the “ canal ring,” made up of 
members of both parties who had been systematically robbing the 
state through the maladministration of its canals — tind succeeded 
n breaking them up. In 1876 the Democrats nominated him 
;or the presidency, the Republicans nominating Rutherford B. 
Flayes of Ohio. The result was the disputed election of 1876, 
kvhen two sets of returns were sent to Washington from the states 
)f Florida, Louisiana, South Carolina and Oregon. As the 
Federal Constitution contained no provision for settling a dispute 
)f this kind the two houses of Congress agreed to the appoint- 
ment of an extra-constitutional body, the “ Electoral Com- 
mission ” {q.v.) which decided all the contests in favour of the 
R.epublican candidates. Tilden counselled his followers to abide 
juietly by the result. In 1878 the New York Tribune (Repub- 
ican) published a series of telegraphic despatches in cipher, 
iccompanied by translations, by which it attempted to prove 
:hat during the crisis following the election Tilden had been 
legotiating for the purchase of the electoral votes of South 
Carolina and Florida. Tilden denied emphatically all knowledge 
)f such despatches, and appeared voluntarily before a Congres- 
lional sub-committcc in New York City to clear himself of the 
:harge. The attempts to implicate him in corrupt transactions 
vere not successful ; but his political opponents endeavoured to 
make capital in subsequent campaigns, out of the “ Cipher 
[)ispatches.” The remainder of his life was spent in retirement 
it his country home, Greystone, near Yonkers, New York, where 
le died on the 4th of August 1886. Of his fortune (estimated at 
^5,000,000) approximately $4,000,000 was bequeathed for the 
jstablishment and maintenance of “ a free public library and 
eading-room in the City of New York but, as the will w^as 
luccessfully contested by relatives, only about $2,000,000 of the 
request was applied to its fn*iginal purpose; in 1895 the Tilden 
Trust was combined with the Astor and Lenox libraries to form 
he New York Public Library. 

See the Writings and Speeches of Samuel J. Tilden (2 vols,, New 
ifork, 1884) and Letters and Literary Memorials of Samuel J, Tilden 
2 vols., New York, 1908), both edited by John Bigelow; also 
Bigelow's Life of Samuel J. Tilden (2 vols.. New York, 1895); 
ind P. L. Haworth’s The Hayes-Tilden Disputed Presidential Election 
>/ l 8 y 6 (Cleveland, 1906). 

TILE (0. Eng. tigel, Fr. tuile, connected with Lat. tegula), the 
lame given to flat slabs of baked clay or other material used for a 
5reat variety of architectural purposes, such as covering roofs, 
ioors and walls. 

I. Roofing Tiles} — In the most important temples of ancient 
jieece the roof was covered with tiles of white marble, fitted 
;ogether in the most perfect way so as to exclude the rain. In 
most cases, as in the Athenian Parthenon and the existing temple 
)f Aegina, the tiles were large slabs of marble, with a flange along 
sach side over which joint tiles {a^fxot) were accurately fitted 
see A in fig. i). In the temple of Apollo at Bassae, though the 
main building was of limestone, the roof was covered with very 
)eautiful tiles of Parian marble, which are specially mentioned 
)y Pausanias as being one of the chief beauties of the temple. 
k)me of these were found by Mr Cockerell during his excavations 

^ In Egypt and Assyria temples and palaces were mostly roofed 
vith stone, while inferior buildings had flat roofs covered with beaten 
:lay (see also Terra-cotta). 


at Bassae early in the 19th century.^ In design they resemble 
the other examples mentioned above, but are peculiar in having 
a joint piece worked out of the same slab of marble as the adjacent 
tiles (see B in fig. i) at great additional cost of material and 
labour, in order to secure a more perfect fit. Fig. 2 shows the 
A B • 
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Fig. I. — Examples of roofing tiles from Greek Temples. 

A, B, Marble tiles from Aegina D, Sketch showing method of 
and Bassae, showing two jointing at the lower edge, 

methods of working the E, Longitudinal section of a clay 
joint tiles. joint- tile {ap/nSs). 

C, C, Clay tiles from Olympia. F, Jomt-tilo with peg to fix it. 
way in w'hich they were set on the roof. Great splendour of 
effect must have been gained by continuing the gleaming white 
of the columns and walls on to the roof. All along the eaves each 
end of a row of joint tiles was usually covered by an antefixa, an 
oval topped piece of marble with honeysuckle or some other con- 
ventional pattern carved in relief.^ In most cases the Greeks 
used terra-cotta roofing tiles, shaped like the marble ones of fig. i, 
A. Others were without a flange, being formed by a concave 
upper surface to prevent the rain getting underneath the joint 
tiles. The low^er edge of the tile, whether of marble or of clay, 
was usually half-lapped and fitted into a corresponding rebate in 



Fig. 2. — Perspective sketch showing the arrangement of tiles B in 
fig. I, at Bassae. 

B, B, Dowels to fix the joint-tiles. C, Tilting piece, a, a. Flat 
surface of tiles. 

the upper edge of the next tile (see D in fig. i). The apfioi also 
were half -lapped at the joints (see E in fig. i). All these were 
usually fastened with bronze nails to the rafters of the roof. In 
some cases each joint-tile had a projecting peg to fix it to the 
next apfios, as shown at F. In the temples of Imperial Rome 
marble roofing tiles were used like those shown at fig. i. These 
were copied from Greek work along with other salient archi- 
tectural features. For domestic and other less important work 
clay tiles (iegulae) were employed, of the form shown in A, fig. 3. 
These are narrower at the lower edge, so as to fit into the upper 
2 See Cockerell, Temples of Aegina and Bassae (I..ondon, i860). 

. Marble tiles are said to have been first made by Byzes of Naxos 
about 620 B.C.; see Pausanias v. 10, 2. 
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edge of the next tile and the joints were covered with a semi- 
circular joint tile (imbrex). Rows of terra-cotta antefixae were 
set along the eaves of the roof, and were often moulded with 
very beautiful reliefs. In localities which supply laminated 
stone, such as (iloucestershirc and Hampshire in Britain, the 
Romans often roofed their buildings with stone tiles fastened 


Fig. 3. 

A, Section and elevation of the clay tiles commonly used in ancient 

Romo. 

B, Roman stone tiles, each fixed with one iron nail at the top angle. 

C, Pan-tiles used in medieval and modem times. 

with iron nails. Fig. 3, B, shows an example from a Roman villa 
at Fifehead Neville, in Dorset, England. Each slab had a lap of 
about 2" over the row of tiles below it; many large iron nails were 
found with these stone tiles. 

In a few cases, in the most magnificent temples of ancient 
Rome, as in those of Capitoline Jupiter and of Venus and Rome, 
and also the small circular temple of Vesta ^ tiles of thickly 
gilded bronze were used, which must have had a most magnificent 
effect. Tho.se of the last-named building are specially mentioned 
by Pliny {H.N. xxxiv. 7) as having been made of Syracusan 
bronze - — an alloy in great repute among the Romans. The 
bronze tiles from the temples of Jupiter Capitolinus and of Venus 
and Rome were taken by Pope Honorius I. (625-638) to cover the 
basilica of St Peter, whence they were stolen by the Saracens 
during their invasion of the Leonine city in 846.^ 

In medieval times lead or copper * in large sheets was used for 
the chief churches and palaces of Europe ; but in more ordinary 
work clay tiles of very simple form were employed. One variety, 
Still very common in Italy, is shown in C, fig. 3. In this form of 
so-called “ pan-tile” each tile has a double curve, forming a 
iegula and imbrex both in one. Stone tiles were also very common 
throughout the middle ages. Another kind of roofing tile, 
largely used in pre-Norman times, and for some centuries later 
for certain purposes, was made of thin pieces of split wood, 
generally oak; these are called “shingles.” They stand the 
weather fairly well, and many old examples still exist, especially 
on the wooden towers and spires of East Anglia. 

At the present day, when slate is not used, tiles of burnt clay 
are the ordinary roofing material, and many complicated forms 
have been invented to exclude rain. Most of these are, however, 
costly and do not answer better than the rectangular tile about 
9 by 6 in., fastened with two copper or even stout zinc nails, 
and well bedded on mortar mixed with hair. For additional 
security clay tiles are usually made with two small projections 
at the upper edge, which hook on to the battens to which they 
are nailed. The district round Broseley (Shropshire) is one of the 
chief centres in England for the manufacture of roofing tiles of 
the better sort. The common kinds are made wherever good 

' The dome of the Pantheon vvfe,s covered with tiles or plates 
of bronze thickly gilt, as were also the roofs of the forum of Trajan. 

2 Bronze tiles for small buildings such as this were usually of 
a pointed oval form, something like the feathers of a bird. This 
kind of tiling is called pavonaceum by Pliny, H.N. xxxvi. 22. 

* Part of the bronze tiles had been stripped from the temple of 
Jupiter by the Vandals in 455; see Procopius, Bell. Van. i. 5. 

^ The gilt domes of Moscow are examples of this use of copper. 
See also the domed churches at Rotterdam, Amsterdam, Hamburg 
and Lubcck. 





brick-clay exists. In some places pan-tiles are still used and have 
a very picturesque effect; but they are liable to let in the rain, as 
they cannot be securely nailed or well bedded in mortar. In 
Gloucestershire, Yorkshire, north-east Lancashire and other 
counties of England, stone tiles are still employed, but are 
rapidly going out of use, as they require very strong roof timbers 
to support them, and the great extension of railways has made 
the common purple slates cheap in nearly every district. The 
green slates of the Lake District are now extensively used for this 
purpose, often with excellent effect. 

Some of the mosques and palaces of Persia are roofed with 
the most magnificent, enamelled, lustred tiles, decorated with 
elaborate painting, so that they shine like gold in the sun. 
They were specially used from the 13th century to the 15th. 
In style and manufacture the finest of them resemble the 
frieze shown in fig. 5. 

2. Wall Tiles.—These are partly described under Mural 
Decoration {q.v.).^ In most Oriental countrie.s tiles were 
used in the most magnifi- 
cent way throughout the 
middle ages especially in 
Constantinople, Broussa, 

Damascus, Cairo, Moorish 
Spain, and in the chief 
towns of Persia. Fig. 4 
shows a fine example 
from a mosque in Damas- 
cus. From the 12th to 
the 1 6th century a special 
kind of lustred tiles was 
largely employed for 
dadoes, friezes and other 
wall surfaces, being fre- 
quently made in large 
slabs, modelled boldly in 
relief with sentences from 
sacred books or the 
names and dates of reign- 
ing caliphs. The whole 
was picked out in colour, 
usually dark or turquoise 
blue, on a ground of Fig. 4.— Wall Tiles from Damascus, of 
cream-white enamel, and 

in the last firing minute ornaments in copper lustre were 
added over the whole design, giving the utmost splendour 
of effect (see fig. 5), Great skill and taste are shown by 
the way in which the delicate painted enrichments are 




Fig. 5. — Persian Lustred Tiles of the 13th century, forming 
part of a frieze. 


made to contrast with the bold decoration in relief. These 
lustred tiles sometimes line the prayer-niche in houses and 
mosques; in such cases the slabs usually have a conventional 
representation of the kaaba at Mecca, with a lamp hanging in 
front of it and a border of sentences from the Koran.® The 
mosques of Persia are specially rich in this method of decoration, 

® For the enamelled wall tiles of ancient Egypt, see Ceramics. 

« The Victoria and Albert Museum, London, contains many 
fine examples of the early as well as of the later sorts, like those 
shown in fig. 4. 
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magnificent examples existing at Natenz, Seljuk, Tabriz, Isfahan 
and other places.^ Indian tile-work is specially described in the 
article KASiy. 

Stamped Spanish tile decoration in its earliest form was an 
imitation of mosaic, pieces of enamelled tile of various colours 
being arranged in geometrical patterns, or combined with glass 
or stone for the purpose. In the 14th and 15th centuries this 
process was supplanted by one in which the variously shaped and 
coloured sections of tile were separated by means of narrow bands 
of the same material, enamelled in white and disposed in various 
combinations of geometrical interlacing. Of this kind are the 
bulk of the Alhambra tiles. But the tediousness of the process 
gave rise, about 1450, to what is known as the cuerda seca (or 

dry cord ”) method, in which narrow fillets at the edges of the 
separating interlacings were first stamped upon the tile itself and 
filled with clay and manganese ; these being hred (thus forming 
a “ dry cord ” or line) formed shallow compartments which 
were in turn filled with coloured enamel, white being used for the 
interlacings themselves. The process was much in vogue in 
Andalusia and Castile until about 1550, when there arose the 
method de cuenca in which the parts of the design to receive 
different coloured enamels were stamped, slightly concave 
{cuenca — a bowl or socket), their edges alone being left in relief. 
This process lasted until about the commencement of the i8th 
century. 

At Manises, Paterna and elsewhere in Valencia, soon after the 
middle of the 14th century there commenced an extensive pro- 
duction of white enamelled tiles painted with designs in blue 
(more rarely in lustre and manganese) for wall and pavement 
decoration. This manufacture continued throughout the 15th 
century and produced some of the finest freehand tile designs that 
are known to-day. The motives included figure compositions, 
animals, plants, coats of arms, &c., drawn with great skill and 
facility. Most of these tiles are to be found in old houses in the i 
city and province of Valencia. ' 

In Catalonia, in the i6th century, blue and white painted tiles 
were produced in imitation of those of Valencia. P'or the most 
highly finished of these stencils were employed to block out the 
designs. = 

Polychrome painting upon tiles in the Italian manner was j 
introduced into Spain by Niculose Francisco of Pisa, who settled 
at Seville (1503-1508) and executed altar-pieces and architectural 
details in tile-work. This imported Italian style was much 
affected for armorial decoration. 

In the 1 6th and 17th centuries tiles of a coarse kind of majolica 
were used for wall decoration in southern Spain; some rich 
examples still exist in Seville. These were the work of Italian 
potters who had settled in Spain. 

Literatuke. — A. Van de Put, Hispano- Moresque Ware of the 
XVth Century (1904); G. ]. de Osma, Apuntes sobre ceramica 
morisca : textos y documentos valencianos, No, i (190O), and “Los 
Letreros omamentales en la ceramica morisca del siglo XV." (in the 
review Cultura esparlola, No. ii., 1906); J. Font y Guma, Rajolas 
valencianas y catalanas (1905); J. Gestoso y Peroz, Historia de los 
barros vidriados sevillanos (1904). 

3. Floor Tiles. — After the development of painted and lustred 
tiles in Spain and Italy for the decoration of wall surfaces, they 
were also introduced, during the latter part of the 15th and the 
first part of the i6th centuries, as pavements, especially in the 
chapels of the famous cathedrals of those countries. Compara- 
tively few examples of these pavements now exist, as the majolica 
enamel was too soft to stand the wear of the feet of worshippers. 
The earliest known pavement of this type is that in the church of 
San Giovannia Carbonara in Naples, which is dated, approxi- 
mately, 1440. The tiles, square and hexagonal in shape, are coated 
with white enamel and are painted chiefly in dark blue, with 
touches of green and purple. The British Museum, the Ix)uvre 
and other museums have secured odd examples of these tiles. 
It seems probable from the technical methods of the work that it 
was produced by a Spanish or even a Moorish hand. It is well 
known that Moorish tile-makers . did travel both into Italy and 
into France to embellish the palaces of great nobles or the chapels 
^ See Coste, Monuments de la Perse (Paris, 1867). 


973 

they founded. There is the well-known instance of the Moorish 
potter, Jean de Valence, who, in 1384, was brought to France by 
Jean de Berry to make tiles for the adornment of his ducal palace 
at Poitiers. One of the most important of these early majolica 
pavements is that made for the Convent of San Paulo at Parma, 
now in the museum of that town, which was probably laid down 
in 1482. One of the south chapels in the church of S. Maria del 
Popolo in Rome has a very fine pavement of painted tiles, 
executed probably at Forli, about 1480, for (Ordinal della Rovere 
(Julius II.), whose arms — an oak tree — are repeated over and 
over again among the rich decorations. A still more magnificent 
tile floor, in the uppermost of Raphael’s Vatican lojfgie, is men- 
tioned in the article Della Robbia, where also are described the 
exquisite, enamelled tiles which Luca della Robbia made as a 
border for the tomb of Bishop Federighi at Fiesole near Florence. 
Fine examples of tile pavements of i486 exist in the basilica of 
S. Petronio at Bologna. The chapel of St Catherine at Siena and 
the church of S. Sebastiano at Venice have majolica pavements 
of about 1510. Fig. 6 shows an example of about this date from 



(Victoria and Albert Museum.) 

Fig. 6. — Majolica Paving Tiles from Siena, made in 1509. 


the Petrucci Palace in Siena, now in the Victoria and Albert 
Museum. In the early part of the i6th century majolica tiles 
from Spain were occasionally imported into England. At the 
south-east of the mayor’s chapel at Bristol there exists, though 
much worn, a fine pavement of Spanish tiles dating from about 
1520. Others have been found in London, at Newington Butts, 
and in other places. 

Long before the southern nations of Europe were introducing 
their painted majolica tile pavements, a much more practical 
type of flooring tile was in use in Germany, France and England ; 
of these the English encaustic tile pavements, dating from the 
early years of the 13th century to the end of the i6th century, 
are particularly important and beautiful. These Northern 
peoples had no knowledge of enamels and colours such as was 
possessed by the contemporary tile-makers of Moorish Spain 
or of Italy, and they were confined to the native red-brick earths 
and white pipeclays for their materials. The method of 
decoration was as simple and homely as the materials. Slabs 
of ordinary red-brick clay fr^ed from pebbles, but not from grit 
or sand, were shaped by pressing cakes of clay into a mould of 
wood or baked clay, carved in such fashion that when the clay 
was just hard and dry enough to be removed from the mould 
the important elements of the design were formed as sunk cells 
divided by broad raised outlines. VV^ile this red tile was still 
soft and plastic, a thickish paste of pipeclay or other light 
burning clay was poured into the cells and allowed to stiffen. 
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When the whole had dried sufficiently the surface was scraped 
level, with a thin sharp tool, with the result that the tile appeared 
with a kind of cloisonne design, the cloisons or boundanes 
of the cells being, of course, the upstanding ridges of the moulded 
red tile ^ Over the surface of the tile finely powdered galena 
(native sulphide of lead) was freely dusted, and the whole was 
^ed at one operation with the resulting production of a tile 
or tiles bearing a yellowish white pattern relieved against red 
or chocolate, and glazed with a natural lead glaze, which was 
much harder and better adapted to resist wear than the majolica 
glazes of Spain or Italy The origin of this type of pavement 
tile IS still obscure, one idea is that they were a development 
of the Roman Mosaic pavement, for, in examples discovered 
at fountains Abbey and at Prior Crauden’s Chapel, Ely, in 
which the tiles were of great variety of form and size, and, in- 
stead of the patterns being wholly inlaid in the tiles themselves, 
the design is, to a large extent, produced by the outlines of 
the individual pieces, which, in the later examples, are cut to the 
forms required to be represented, including the subject of the 
“ Temptation of Adam and Eve,’^ trees, lions, &c , the tesserae 
being also ennehed with what may be more strictly called 
encaustic decoration The more probable origin of this method 
of work seems, however, to be a development of the pavement 
tiks with simple mcised designs which were made in the northern 
parts of Burgundy, in the Rhine Valley and in Flanders 
Most interesting examples of these incised tiles are to be found 
in the cathedral of St Omer, which are known to be of the 12th 
century, and it seems impossible to resist the conclusion that 
such incised work forms the starting-point of the English 
encaustic tile-makers A similar piece of work exists in Canter- 
bury Cathedral, where we have stone tiles engraved with pictorial 
designs, the sunk parts being filled with a dark cement — this 
pavement also belongs to the 12th century 

Four styles of decoration are found on medieval Gothic tiles 
(i) mcised or impressed, (2) raised, (3) inlaid, (4) slip-painted 
It is to the third of these groups — the inlaid — that the name of 
“ encaustic tiles had been particularly given The manu- 
facture of medieval Gothic tiles was apparently the secret of 
certain religious houses in England, belonging ather to the 
Benedictine or the Cistercian Orders The earliest date at 
which we have tangible proof of the existence of this art is 
1237, in which year it was ordered that the king’s little 
diapel at Westminster should be paved with “ painted tile ” 

“ mandatum est, etc , quod Parvum capellam apud Westm 
tegula picta decenter pavean faciatis,” Rot Claus 22, 
Henry III M 19, ad 1237-38 In 1840 the removal of a 
wooden floor m the chapter- house at Westminster, exposed 
to view a tile pavement in good preservation which, though 
It can hardly be the pavement in question, is evidently of 
contemporary manufacture 

The finest and most artistic of these early English tiles 
were those found in Chertsey Abbey in Surrey They were 
found in a very fragmentary condition on the Abbey site, but 
have been to a great extent pieced together by Mr Shurlock 
Practically all the tiles that have been recovered are now m the 
British Museum (a number of them were formerly m the archi- 
tectural museum at Westminster) They present a remarkable 
series of illustrations from the Enghsh romance of Sir Tristram 
and of events m the history of Richard Coeur-dc-Lion (see 
Hobson’s Catalogue of Enghsh Pottery tn the British Museum, 
pi 11 ) Mention should also be made of the tile pavement 
discovered at the abbey of Halesowen in south Staffordshire 
Many of these tiles are of very s*milar design to those of Chertsey, 
while some appear to have been made from the same moulds 
From the evidence of mscnptioni^i it would appear that this 
pavement was laid down m the latter part of the 13th century 

Combinations of tiles formmg a cross were frequently used as 

^ It IS interesting to note the similarity of technique between 
the English encaustic tiles, and the later methods of Hispano- 
Moorish work The English filled their cells m the surface of the 
tiles with another clay the Spamsh-Moonsh potters with coloured 
glaze 


mortuary slabs, an example is in Worcester Cathedral tn situ, 
whilst detached component tiles of similar slabs are to be found 
in other ancient churches • 

Encaustic tiles are almost exclusively used for pavements, 
but an interesting instance of their employment for wall decora- 
tion occurs in the Abbey Church of Great Malvern, where these 
tiles have probably been originally used to form a reredos, and 
bear designs representmg Gothic architecture in perspective, 
have introduced into them the sacred monogram “ I H S ,” 
the crowned monogram of “ Maria,” the symbols of the Passion, 
the Royal Arms and other devices This example is also inter- 
esting as bearing the date of its manufactufe on the margin 
“ Anno R R H VI XXX VJ ,” that is the thirty^sixth year of 
the reign of Henry VI (1457-1458) 

Kilns for tile-burnmg have been found at Bawsey, near Lynn, 
Norfolk, Malvern, containing some 15th-century tiles. Rep ton, 
Famngdon Street, London, and Great Saredon, in Staffordshire, 

with tiles of the i6th century 

Literature — John Gough Nicholls, Examples of Encaustic 
Ttles {184^), Henry Shaw Specimens of Tile Pavements (1858), 
T Oldham, Ancient Irish Pavement Tiles ^ Frank Kenaud, “The 
Uses and Teachings of Ancient Encaustic liles " {Trans Lancashire 
and Cheshire Antiquarian Society vol ix), W W Pocock's article 
m The Surrey Archaeological Collections (1885), J R Holiday on 
' Halesowen " m Transactions of the Birmingham and Midland 
Institute (1871), Manwanng Shurlock, Tiles from Chertsey Abbey 
(1885) , Major Healob F b A The Chertsey Tiles (i88oj , W Burgess, 
m The Builder (July 24, 1858) 

With the downfall of the monasteries in the reign of Henry 
VIII the making of encaustic tiles in England appears to have 
come to an end, and for nearly two centuries foreign tiles were 
imported from Germany, the Netherlands, Italy and Spam, 
or workmen from those countries must liave practised their 
art here There are in evidence the well-known green glazed 
tiles m the British Museum which, if made in England at all, 
are obviously inspired by contemporary German work, and the 
tiles used in the house of Sir Nicholas Bacon {c 1509-1579) 
are obviously the work of an Italian majolist, whether they 
were made in Italy or in England Increasing mtercourse 
with the Netherlands brought into this country and, during 
the 17th century into the American colonies, the famous Delft 
tiles, painted either in blue, or in blue and manganese purple, 
on a tinienamel ground like that of the contemporary Delft 
pottery From the i6th century onwards every country in 
Europe continued to make tiles by methods strictly analogous 
with their contemporary pottery (see Ceramics) Thus we 
have in Italy and Spain, throughout the 17th and i8th centuries, 
wall tiles in the style of the debased Italian majolica, in Ger- 
many a continuation of the ancient German stove tiles, either 
glazed with green, brown or black glaze, or bearing painted 
designs in the crude colours characteristic of the contemporary 
German pottery, in Trance there were, first, the painted 
tile pavements of Masseot Abaquesne of Rouen (1542-1557), 
and later the decorative tiles produced at Rouen, Nevers, 
Marseilles and elsewhere, always m the style of the current 
pottery of the same centres, and painted tiles for the decoration 
of fireplaces and for use as wall panels formed a considerable 
part of the output of the Dutch factories Wherever imita- 
tions of Delft ware were made, in England, Germany or the 
north of France, the manufacture of similar tiles naturally 
followed, and at Lambeth, Liverpool and Bnstol, the ch*ef 
centres of this industry in England, large quantities of tiles 
were made, especially during the i8th century The tiles 
produced at Lambeth and Bristol factories were invariably 
painted after the manner of their Dutch prototypes, but during 
the latter half of the i8th century Liverpool became famous 
for Its pnnted tiles, in which designs, mostly m black, trans- 
ferred from engraved copper plates, took the place of hand- 
painting Fine examples of all these 18th-century English 
tiles are to be found in the British Museum, the Guildhall 
Museum, the Victoria and Albert Museum, London, and m the 
museums at Liverpool and Bnstol 

Durmg the 17th and i8th centuries the old painted and 
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decorated pavement tiles seemed to have been entirely replaced 
by the common buff or red terra-cotta quarries ” so largely 
used m farmhouse kitchens, dairies, &c , and it is to the 
painted tiles for walls and fireplaces that we have to look for 
the progress of the art 

The modern revival of tile-makmg m Europe dates from 
about 1830, when Samuel Wright, a potter of Shelton, near 
Stoke-upon-Trent, was granted a patent for the manufacture 
of tiles by mechanical means His patent was extended for 
fourteen years, and in 1844 was purchased, in equal shares, by 
Herbert Minton — head of the famous fiim of Mintons, of Stoke- 
upon-Trent — and Fleming St John, of Worcester In 1848 
the firm of, Mintons acquired the sole right of the patent, and 



Fig 7 — h Panel of De Morgan's 

for many years Mintons were the most famous tile manufacturers 
in the world In 1850 the firm of Maw & Co purchased the 
remaining stock of encaustic tiles made at Worcester, and, on 
the expiration of Wright’s patent, commenced to manufactuie 
at the old works at Worcester, removing in 1851 to Benthall, 
Shropshire, and afterwards, about 1887, their present works 
at Jackfield m the same district 
From the methods thus invented in England all the modem 
processes of tile-makmg have sprung In some cases they re- 
semble the old “ plastic method of encaustic tile-makmg as it 
was practised in England in the middle ages, except that the 
tile is finally pressed in a mechanical press 
The tile-makers of this mid-Victonan period owed much of 
their success to the birth of modem Gothic architecture, and 


; many of their designs were produced by such famous architects 
as Pugin, Gilbert Scott, Street, &c , so that between 1850 and 
1880 encaustic tiles had a great vogue for pavement work not 
only in England, but in all civilized countries, and fine examples 
of the rich encaustic pavements made at Mintons’, Maw’s, or 
Godwm’s of Hereford, are to be found in most of the restored 
cathedrals and churches of this period • 

Side by side with the revival of this ancient process, there 
was developed an essentially modern process of manufacturing 
by compressing pulverized clay in metal dies under a screw press 
This was the outgrowth of a patent granted to Richard Prosser 
in 1840, and worked out and perfected at the works of Mmton 
at Stoke-on-Trent The advantages of this method of manu- 
facture consist in {a) greater rapidity in execution than can be 
I effected by the plastic method, and (h) the greater mechanical 
accuracy of the finii>hed tile due to the steel dies used m shaping 
the tile and to the diminished contraction m drymg and firing 
This essentially modern method of tile-makmg is really an out- 
come of the methods introduced m the manufacture of English 
earthenware (see Ceramics), and it has not only been extensively 
developed m England, but has been adopted, practically without 
modification, m all the leadmg countries of Europe and m the 
United States 

The manufacture of tiles by the compression of powdered 
clay rendered possible the introduction of many varieties — 
plain, inlaid, embossed and incised The designs m these cases, 
though generally based on old work, are so different, especially 
m mechanical finish, that they form a class of tiles entirely 
distinct from old work Economically, and for all practic^ 
purposes, they afford a style such as the world has never before 
seen, but, like many modem productions — ^perfect m execution 
and finish — they lack the spontaneity and artistic charm of 
the work of bygone days 

Since the middle of the 19th century artist-potters in many 
countries have gone back to the ancient methods of production 
for richly painted tile panels, and, in this connexion, the pro- 
ductions of Deck in France, William de Morgan and Pilkington’s 
m England, mark a distinct departure from contemporary 
modern work 

The extended use of tiles for mterior decoration has created 
a large trade in these articles, either for wall or floor decoration 
Among the most important firms engaged m this branch of 
the ceramic industry must be mentioned Mintons, Hollins & Co , 
Maw & Co , and Pilkington’s m England, Villeroy & Boch in 
Germany, Utschneider&Co in France, Boch Freresm Belgium, 
rhooft & Labouchere at Delft, Holland, and the American 
Encaustic Tile Co , in the United States 

Literature — Besides the works mentioned m connexion with 
special sections m the text a good deal of information about tiles 
in general and modem tiles in particular, will be found in Furni- 
val, Leadless Decorahve Tiles &c , L L Jewitt Ceramic Art of 
Great Britain , see also Forrer, Geschichte der europdtschen Fliesen- 
Keramik (W B *) 

TILLEMONT, S^BASTIEN LE NAIN DE (1637-1698), French 
ecclesiastical historian, was born in Pans on the 30th of Novem- 
ber 1637 His father, a wealthy member of the legal class, 
being a devoted Jansenist, the boy was brought up m the little 
schools of Port Royal Here his bent towards histoncal study 
was warmly encouraged, and in i66o he was made a tutor in 
the seminary of Buzenval, Jansenist bishop of Beauvais Ten 
years later he came back to Pans, and was eventually persuaded 
(1676) to enter the priesthood, and become a chaplain at Port 
Royal In 1679 the storm of persecution drove him to settle 
on his family estate of Tillemont, between Montreuil and Vin- 
cennes There he spent the remamder of his life, dymg on the 
loth of January 1698 He^was buned at Port Royal, in 17 n, 
on the desecration of the cemetery, his remains were transferred 
to the church of St Andr6 des Arcs in Pans 

From the age of twenty he was at work on his two great books— 
the Mimoires pour servtr 4 Vhtsiotre ercUsiastique des six premiers 
Slides, and the Histoire des empereurs dunng the same penod 
Both works bcigan to appear dunng his lifetime — ^the Histoire in 
1690, the Mimoires m 1693— but m neither case was the publication 
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finished till long after hia death. To his modesty Bossiiet bears 
witness, when he told him to stand up sometimes, and not be 
always on his knoos before a critic. GibUm vouche.s for his learn- 
ing, when {in the 47111 chapter) he speaks of “ this incomparable 
guide, whose bigotry is overbalanced by the merits of erudition, 
diligence, veracity «'ind scrupulous minuteness." There is a full 
account of his life in tlic 4th volume of Sainto-Bcuve’s Port Royal. 

•flLLEY, SIR SAMUEL LEONARD (1818-1896), Canadian 
statesman, was born at Gagetown, New Brunswick, on the i8lh 
of May 1818, the son of Samuel Tilley, an American Loyalist, 
who had settled in St John in 1783. In 1850 he was elected 
to the local legislature as a Liberal representative of St John. 
He soon became prominent from his opposition to the liquor 
traffic, and in 1855 persuaded the assembly to pass a prohibitory 
law, which proved a failure, and was repealed. From i860 to 
March 1865 he was premier of the province, and was prominent 
in organizing the conference on the union of the maritime 
provinces, which met at Charlottetown in 1864, and which soon 
widened into a discussion of Canadian federation. In 1865 
he was defeated in a general election on the federation question, 
but returned to power in 1866, partly through an intrigue of the 
colonial office. From 1868 till November 1873 he held various 
portfolios in the Dominion cabinet; from 1873 was 

lieutenant-governor of New Brunswick, but in 1878 was again 
elected as member for St John, and entered the Conservative 
cabinet as minister of finance. Later in 1878 he introduced 
and carried through parliament the “national policy” of 
protection, on which issue the election of 1878 had been won. 
The tariff so introduced became the b^tsis of Canadian financial 
policy. In October 1885 ill health forced him to retire from 
the cabinet, and he was again appointed lieutenant-governor 
of New Brunswick, which position he held till 1893. He died 
on the 25th of June 1896. In 1879 he wms created K.C.M.G. 
His kindly and honourable private character was admitted by 
all; his political merits are judged differently by advocates and 
opponents of the policy of protection which he introduced, but 
of his financial ability and grasp of detail there is no doubt. 

Ilis Life, by James Hannay (1907), forms one of the “ Makers of 
Canada Series." 


TILLODONTIA, a group of mammals of uncertain position, 



(From M.'irsh.) 

Skull of Tilloiherium fodiens. (J nat. size, 
and perhaps including Esihonyx from the Lower Eocene of the 
same district, and other genera from the same horizon in both 
North America and Europe. In Tilloiherium the skull is decidedly 
rodent-like, with an elongated cranial and a short facial portion, 
and a small brain-cavity; the jugal bone occupying the middle 
of the zygomatic arch. The dentition, of which the formula is 
i. 'f,i c. ], p. {!, tn. also approximates to the rodent type, the 
canines being minute and functionless, and the first pair of 
incisors large and chisel-like. On these and other grounds it 
has been suggested that Tillotheriw^ (of which the greater part 
of the skeleton is known) indicates the ancestral form of the 
Rodentia. Professor Max Weber considers, however, that 
such a view has but little justification. Relationship with the 
Ungulata and Carnivora has also been suggested; if there be 
any with the latter, it must have been with the most primitive 
forms, as the plantigrade feet are furnished with five toes carry- 
ing long pointed claws. 


j Possibly Platychoerops richardsoni, from the Lower Eocene London 
Clay, belongs to the group. (R. L.*) 

TILLOTSON, JOHN (1630-1694), English archbishop, was the 
son of a Puritan clothier in Sowerby, Yorkshire, where he was 
born in October 1630. He entered as a pensioner of Clare Hall, 
Ccimbridgc, in 1647, graduated in 1650 and Wiis made fellow 
of his college in 1651. In 1656 he became tutor to the son of 
Edmond Prideaux, attorney-general to Cromwell. About 1661 
he was ordained without subscription by T. Sydserf, a Scottish 
bishop. Tillotson was present at the Savoy Conference in 
1661, and remained identified with the Presbyterians till the 
passing of the Act of Uniformity in 1662. Shcytly afterwards 
he became curate of Cheshimt, Herts, and in Jime^i663 rector 
of Kedington, Suffolk. He now devoted himself to an exact 
study of biblical and patristic writers, especially Basil and 
Chrysostom. The result of this reading, and of the influence 
of John Wilkins, master of Trinity College, Cambridge, was 
seen in the general tone of his preaching, which was practical 
rather than theological. He was a man of tlie world as well as 
a divine, and in his sermons he exhibited a tact which enabled 
him at once to win the car of his audience. In 1664 he became 
preacher at Lincoln’s Inn. The same year he married Elizabeth 
French, a niece of Oliver Cromwell ; and he also became Tuesday 
lecturer at St Lawrence, Jewry. Tillotson employed his contro- 
versial weapons with some skill against atheism and popery. 
In 1663 he pul)lislicd a characteristic sermon on “ The Wisdom 
of being Religious,” and in t666 replic'd to John Sergeant’s Sure 
Footing in Christianity by a pamphlet on the “Rule of Faith.” 
The same year he received the degree of D.D. In 1670 he 
became prebendary and in 1672 dean of Canterbury. In 1675 
he edited John Wilkins’s Principles of Natural Religion, com- 
pleting what was left unfinished of it, and in 1682 his Sermons, 
Along with Burnet, Tillotson attended Lord Russell on the 
scafloJd in 1683. He afterwards enjoyc^d the friendship of I^idy 
Russell, and it was partly through her that he obtained so much 
influence with Princess Anne, who followed his advice in regard 
to the settlement of the crown on William of Orange. He 
possessed the special confidence of William and Mary, and was 
made clerk of the closet to the king in March 1689. It was chiefly 
through his advice that the king appointed an ecclesiastical 
commission for the reconciliation of the Dissenters. In August 
of this yesr he was appointed by the chapter of his cathedral 
to exercise the archiepiseopal jurisdiction of the province of 
Canterbury during the suspension of Saneroft. lie was also 
about the same time named dean of St Paul’s. Soon afterwards 
he was elected to succeed Saneroft; but accepted the promotion 
WMth extreme reluctance, and it was deferred from time to time, 
at his rec^uest, till April 1691. In 1693 he published four lec- 
tures on the Socinian controversy. His attempts to reform 
certain abuses of the Church, especially that of clerical non- 
residence, awake.ned much ill-will, and of this the Jacobites 
took advantage, pursuing him to the end of his life with insult 
and reproach. He died on the 22nd of November 1694. 

For his manuscript st^rmons Tillotson's widow received 2^00 
guineas. Ralph Barker edited some 250 of them together with 
the " Rule of Faith " (1695-1704). In 1752 an edition appeared 
in 3 vols., with Life by Thomas Birch, compiled from Tillotson's 
original papers and letters. Various selections from his sermons 
and works have been published separately, e.g. by G. W. Weldon 
in 1880. 

TILLY, JOHANN TZERCLAES, Count of (1559-1632), 
general of the Catholic League in the Thirty Years’ War, was 
born in 1559 at the chateau of Tilly in Brabant. He was 
destined for the priesthood and received a strict Jesuit educa- 
tion. But, preferring the career of a soldier, he entered a Spanish 
foot regiment about 1574 as a volunteer, and in the course of 
several campaigns rose to the command of a company. This 
being reduced, he again became a simple pikeman, and as such 
he took part in the famous siege of Antwerp by Parma, whose 
army afforded the best training in the art of war then obtain- 
able. He distinguished himself by his bravery, and the duke 
of Lorraine gave him the governorship of Dun and Villefranchc, 
which he held from 1590 to 1594. Henry IV. made tempting 
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offers, which were refused, to induce him to enter the service 
of France Somewhat later he left the Spanish service for that 
of Austria to fight against the Turks In 1602 he became 
colonel in the imperial army, and raised a r^ment of Walloon 
infantry, which he commanded in the assault on Budapest, 
receiving a severe wound In 1604 he was made general of 
artillery, and handled his new force with conspicuous success, 
the campaign of this year showed Tilly as a soldier of great 
capacity, and in 1605 he was made a field marshal His part 
in the dissensions in Austria, which preluded the Thirty Years* 
War, was marked by unswerving loyalty and devotion to the 
emperor and the Catholic religion In 1610 he left the service 
of the emporor to enter that of Maximilian, duke of Bavaria, 
the head of the Catholic League It was not, however, until 
1620 that he became lieutenant-general to Maximilian and 
commander-in-chief of the field forces 

With the great victory of the Weisser Berg near Prague 
(1620) the new army and its leader became celebrated through- 
out Germany, and the long and weary campaigns against Chris- 
tian, Mansfeld and the Protestant princes of the north-west 
tstablished their reputation The chief battles were Wimpfen 
(1622), Stadtlohn (1623), Wiesloch (1622), Hochst f'1622), the last 
being a great victory for the Catholic forces, and winning for 
Tilly the title of count, which was given by the emperor himself 
(1622) The military operations of the Thirty Years* War will be 
found described under that heading With the intervention of 
the king of Denmark, the struggle entered upon a new phase, and 
on the imperial side a new army, that of Wallenstein, appeared 
on the scene, though it was the army of the League which won 
the gicat success of the war at Lutter-am-Barenberge (1626) 
Throughout these arduous campaigns Tilly had other than 
military difficulties ^ith which to contend Ihe militarv 
superiority of his veterans, trained as they were to his own 
ideal of “ a ragged soldier and a bright musket,’* may be held to 
explain his victories over superior numbers, but the energy whi( h 
he displayed m the midst of political difficulties was not less 
conspicuous than his leadership and strategy On two occasions, 
at least, he was thwarted by orders from the League, onct the 
Protestants were allowed to escape into Holland, once the armv 
of Wallenstein was left to its own resources in the presence ol 
the enemy That the League achieved the successes which it 
actually did, was to the credit of Tilly and his men rather than 
to any action of the allied princes It may be that lilly cannot 
be considered as great a soldier as W illenstcin it should, 
however, be borne in mind that the Le<igue army never 
possessed the prestige of an imperial force, that Tilly was 
icpcatedly thwarted by pphtical considerations, and that, even 
so, the hardest part of the task was achieved by the League 
army 

The defeat of King Christian was soon followed by the inter- 
vention of (jrustavus Adolphus, a great captain at the head of 
the finest troops m Europe But Tilly was the best general 
of the old school, the League troops were trained after the 
Spanish model and the opening stages of the campaign did not 
display any marked superiority of the Swedes At this time 
Tilly was commander of the imperial forces as well as of his 
own army The first great contest was for the possession of 
Magdeburg (1631) After one of the fiercest struggles of the 
war the town was taken by storm on the 20th of May, and the 
sack which followed was accompanied with every sort of atrocity 
For this the old general has been held responsible, yet it was 
rather the magnitude of the catastrophe than its special cruelties 
which made it the most striking example of military barbarity 
in modern history Tilly’s personal exertions saved the cathe- 
dral and other religious buildings from pillage and fire Four 
months later Tilly and Gustavus, the representatives of the old 
and the new art of war, met in the battle of Breitenfeld {qv) 
The victory of Gustavus was complete, though the imperial 
general, severely wounded as he was, managed to draw off his 
men in good order A few more months of campaign mg 
brought the two armies to the Lech, where Gustavus was again 
victorious, and Tilly received a mortal wound He died on 


the 30th of April 1632, in Ingolstadt, and was buried in the 
church at Altenotting in Bavaria 

See O Klopp, lilly tm jo ^ahrtgen Kneg (Stuttgart, 1861). 
K Wittich, Magdeburg, Gustav Adolf und Tilly also memoir 01 
'lillymAllg deutsche Btographte ^ Keym-Marcour, Johann Tzerclaes, 
Graf V Tilly ^ Count Villermont, Tilly ou La Guerre de trente ans 
(Touruay 1859) 

TILSIT, a town of Germany, m the Prussian province of E^st 
Prussia, situated on the left bank of the Memel or Niemen, 
here crossed by an iron railway bridge, 57 m S E of Memel and 
72 N E of Konigsberg by rail Pop (1905), 37,148 The town 
has a number of handsome modem buildings, including a town 
hall, a post office, law courts, and a large hospital It contains 
four Protestant churches, among them the (German church, 
with a handsome steeple, and the curious circular Lithuanian 
church, a Roman Catholic church, a Je^vish synagogue and 
a classical school {Gymnasium) The manufactures include 
machinery, chemicals, soap, leather, shoes, glass and other 
articles, and there are iron-foundries, breweries, and steam 
flour and saw-mills Tilsit larries on trade in timber, gram, 
hemp, flax, herrings and coal, hut its trade with Russia, at one 
time considerable, has fallen off since the construction of the 
railway from Konigsberg to Kovno The river is navigable 
above the town, and there is a steamboat communication with 
Konigsberg, Memel and Kovno 

lilsit which received civic nghts in 1552 grew up around a 
castle of the Teutonie order known as the " Schalauner Haus/" 
lounded la 1288 It owes most of its interest to the peace signed 
here in July 1807 the preliminaries of which were settled by the 
emperors Alexander and Napoleon on a raft moored in the Memel 
llus treaty, which constituted the kingdom ol Westphaha and the 
duchy ot Warsaw registers the nadir of PnissiaN humiliation under 
Napoleon The poet Max von Schenkendorf (1784-1817) was bom 
at Tilsit 

See Aus Itlsth Vergangenkett (5 vols I ilsit 1888-1892), and R 
Thimm, Beitrage zur Ge^chichte von Tilsit (Iilsit, 1893) 

TIMAEUS {c 345-c 250 B c ),^ Greek historian, was bom at 
fauromenium in Sicily Driven out by Agathocles, he migrated 
to Athens, where he studied rhetoric under a pupil of Isocrates arid 
lived for fifty years During the reign of Hiero II he returned 
to Sicily (probably to Syracuse), where he died While at 
Athens he completed his great historical work I he Histones, m 
at least 38 (Bury sa> s 33) books, was divided into unequal sections, 
containing the history of ltal> and Sicily in early times, of Sicily 
alone, of Sicily and Greece, of the cities and kings of Syria (unless 
the text of Suidas is ( orrupl), the lives of Agathodes and P>rrhus, 
king of Epirus The chronological sketch (‘OXv/xTrtovtKat, the 
victors at Olympia) perhaps formed an appendix to the larger 
work Timaeus was bitterly attacked by other historians, 
especially b> Polybius, and indeed his unfairness towards his 
predecessors, which gained him the nickname of Epitimaeus 
(fault-finder), laid him open to retaliation Polybius was 
a practical soldier and statesman, Timaeus a bookworm without 
military experience or personal knowledge of the places he 
described The most serious charge against Timaeus is that he 
wilfully distorted the truth, when influenced by personal con- 
siderations thus, he was less than fair to Dionysius and Agatho- 
cles, while loud xn praise of his favourite Timoleon On the 
other hand, as even Polybius admits, Timaeus consulted all 
available authorities and records His attitude towards the 
myths, which he claims to have preserved in their simple form 
(hence probably his nickname ypaoavKKtKrpia, “ collector of 
old wives’ tales,” though some authorities render this “ old rag- 
woman,” in allusion to his fondness for trivial details), is preferable 
to the rationalistic interpretation under which it had become 
the fashion to disguise them Timaeus also devoted much 
attention to chronology, and introduced the system of reckon- 
ing by Olympiads, with •which he compared the years of 
the Attic archons, the Spartan ephors, and the priestesses of 
Argos This system, although not adopted in everyday 
life, was afterwards generally used by the Greek historians 
Although a pupil of Philiscus of Miletus, a disciple of Isocrates, 
Timaeus is a representative of the Asiatic style of Hegesias of 
^ J E Saadys, c 350-c 200, J 13 Bury, 340-256 
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Mognesia rather than of the Attic (see Norden, Grtech, Kunst- 
prosa, 4 136) Both Dionysius of Halicarnassus and the pseudo- 
Longinus characterized him as a model of “ frigidity ** (^xP^y), 
although the latter admits that m other respects he is a competent 
writer Cicero, who was a diligent reader of Timaeus, expresses 
a far more favourable opinion, specially commending his 
copiousness of matter and variety of expression Timaeus 
was one of the chief authorities used by Trogus Pompeius, 
Diodorus Siculus and Plutarch in his life of Timoleon 

Bibliography — Fragments and life in C W Muller Frag 
hist graec 1 iv , frags of bks 1 11 , cd J Geffekon Timatos* 

Geographte des Westens (1892), Polybius xii 3-28, Diod Sic 
x\i 17, Cicoro De Oral 11 14, j B Bury Ancient Greek 
Historians (1909) 167 sqq , F busemihl, Geschichte der griech Litt 
in der Alexandrinerzeit, with references to authorities (1891), W 
Christ Grtechtsche Litteratiirgeschichie (1898), H Kothe De 
Timaet Tauromemtae vita et scriptis (Breslau 1874), C Clascn 
Historxsch-kriiische Untersuchungen zu T^matos von Tauromenton 
(Kiel 1883), E Schwartz m Hemes (iSqt)), xxxiv p 481 

TIMANTHES, of Cythnus or Sicyon, a Greek painter of the 
4th century b c The most celebrated of his works was a picture 
representing the sacrifice of Iphigcnia, in which he finely de- 
picted the emotions of those who took part in the sacrifice, but 
despairing of rendering the grief of Agamemnon, he represented 
him as veiling his fact A painting discovered at Pompeii, and 
now m the Museum at Naples, has been regarded as a copy or 
echo of this painting (Helbig, Wandgemalde Campamens, No 
1304) 

TIMARU, a seaport of Geraldine county, New Zealand, on the 
E coast of South Island, 100 m S W of Christchurch by rail 
Pop (1906), 7615 The shght inward sweep of the coast forms 
the Canterbury Bight, and the shore-line northward from 
Timaru is called the Ninety-mile Beach The harbour is formed 
by breakwaters enclosing a space of 50 acres Chief exports arc 
wool, flour and frozen meat, and the industries are in connexion ! 
with these Opals are found m the distnct The Anglican 
church of St Mary is built of Oamaru and bluestone, with a 
roof of kauri wood Caroline Bay, to the north, is a bathing 
resort The volcanic soil is highly fertile Timaru is the chief 
town in South Canterbury district, and the seat of the supreme 
and district courts A branch railway traverses the inland 
agricultural district 

TIBIBER, the term given to wood cut and shaped for build- 
ing purposes, or growing wood suitable for such purposes, 
in English law the tenant for life may not cut such trees (see 
Waste) The word appears in many forms in various Teu- 
tonic languages, meaning originally material to be used for 
building purposes, in the case of Ger Zimmer^ and Du itmmer, 
both meaning “ room,” the word has been transferred to the 
structures made of this matenal The root is seen m Gr 
8c/xcti/, to build, and Lat domuSj house 

The wood used in building is obtained from trees of the 
( lass known to botanists as exogens, or those trees which grow 
larger by the addition each year of a layer of new wood on 
their outer surface A transverse section of a tree of this class 
shows It to consist of three distinct parts the pith or medulla, 
the wood, made up of annual rings or layers, and the bark 
The pith IS in the centre of the tree and around it the wood is 
disposed in approximately concentric rings, that part near 
the pith is hard and close in grain, and from its position is 
termed heart-wood The sap-wood is made up of the outer 
layers or rings, and these arc softer than the heart and generally 
of more open gram Each annual ring is made up of two 
parts — an inner soft portion light in colour, and a hard, 
dark-coloured outer portion The inner portion is formed early 
in the season and is termed “spring wood,” the darker part 
being called “ autumn wood ” The medullary rays extend 
radially from the centre of the tree to the bark at right angles 
to the grain of the wood, and serve dunng life to bind the whole 
together as well as to convey nourishment from one part of 
the tree to another 

The greatest care should be exercised m the selection of trees 
for felhng If the tree is too young the proportion of sap-wood 


is large, and the heart-wood is not so hard as that of a tree 
of mature age The wood of an old tree, on the other hand, 
has lost a great part of its toughness, and is of bad 
colour, brittle and often predisposed to decay In ^mber 
trees that have arrived at a mature age the heart-wood ^ 

IS in its largest proportion and the sap-wood is firm and elastic, 
and the timber from such trees is of the strongest, toughest and 
most durable character The age at which the noithem pine 
and Norway fir arrive at matunty is between seventy and one 
hundred year^ The larch, elm and ash should be felled when 
the trees are between the ages of fifty and one hundred years 
The oak should be about one hundred years old .when it is cut 
The best time of the ^ear for felling timber is in midsummer or 
midwinter, when the sap of the tree is at rest, it is not desirable 
to cut timber in the spring or autumn By some authorities 
It IS considered a good plan to remove the bark in the early 
spring and fell the tree m the ensuing winter 
As soon as possible after felling, logs should be converted 
by sawing into scantling sizes, for if the log is left to dry or 
season, it is liable on shrinking to split The usual 
method is to saw a log into planks or boards by 0/ 
cutting it into slices longitudinally as shown in ^ 
fig I, this IS called bastard sawing, and is the most 



Fig I Fig 2 

economical method, but, as will be seen in the diagram, the 
quality of the boards will vary very much, some consisting 
almost entirely of sap-wood cut at a tangent to the annular 
rings such as a, h, c, whilst the centre boards contain the heart- 
wood cut in the best way at right angles across the annual 
rings as d, e, j For oak and other hard woods another method 
of conversion is often adopted, called quarter sawing The 
log IS first cut into quarters and then sawn diagonally (fig 2) 
In oak this develops the beautiful silver gram by cutting 
longitudinally through the medullary ray*> Timber is now 
generally sawn into marketable sizes in the country of its 
growth, and shipped as scantling timber 

Definitions and sizes are given below of the most usual forms of 
sawn timber — 

A log 13 the trunk of a tree with the bark removed and branches 
lopped 

A balk i-i a log hewn or sawn to a square section, and varying in 
size from ii to 18 in square 

Planks are parallel sided pieces ol timber from 2 to 0 in thick 
II or more ms wide and from 8 to 21 ft long 

Deals are similar pieces q in wide, and 2 to 4 m thick 

Battens are similar to deals, but not more than 7 in wide Pieces 
of planks deals and battens under 8 ft long are called ends Many 
of the soft woods, such as pine and fir, are sold by the standard 
The standard of measurement most in use is the St Petersburg 
standard which contains 165 cubic ft or 720 lineal ft of ii m 
by 3 in 

A load of sawn or hewn timber contams 50 cub ft , and a load 
of unhewn timber 40 cubic ft 

A sqttare is a superficial measurement, used chiefly for boardmg, 
and contains 100 sq ft 
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Norwegian timber is stencillcxl with the shipper s initials m blue 
letters painted on tho ends Swedish timber is stencilled with red 
letters or devices, tho mfenor quahtios m blue Prussian timber 
is scribed on tho sides near the middle By scribmg is meant that 
the distinguishing letters arc roughly cut m with a gouge Russian 
timber is dry-stamped or hammer-brandod on the ends American 
(Canadian) timber is stencilled m black and white United States 
timber is marked with red chalk on the sides 

To fit timber for use m buildmg construction the super- 
fluous sap and moisture contained m the green wood must 
be evaporated, either by natural or artificial means During 
this process the wood shrinks considerably, and unless much 
care and auction are given to the drying wood it will warp 
and shake sufficiently to unfit it for practical uses After 
the log IS converted into scantlings, or “ lumber,” as it is termed 
in America, it is stacked m the timber yard under covered 
sheds v.ith open sides to enable it to “season” The wood 
IS carefully piled in tiers or courses, with strips 
easoa ng wood about an inch thick between each layer, 
so as to allow of the free circulation of air all round each piece. 
This IS the natural and best ‘method of seasoning, and timber 
treated m this way is more durable than that seasoned by 
artificial methods, the time taken, however, is much longer 
For joiners’ work the drying of the wood is often hastened by 
stacking the timber in well-vcntilated rooms kept at a tempera- 
ture of from 8o° to 150® F The time taken in seasoning wood 
by this dcsK eating process is not more than one-tenth of 
that occupied m the natural or open-air method Where it 
is convenient, timber is sometimes treated with a water 
seasoning process which enables it to be more easily dried The 
wood IS placed in a running stream and so tied or chained down 
as to be entirely submerged The water enters the pores 
of the wood (which should be placed with the butt end pointing 
up stream) and dissolves and forces out the sap After about 
two weeks m this position it is taken out and stacked in open 
sheds to be dried in the natural way, or treated by warm air 
in special chambers Steaming and boiling are sometimes 
resorted to as artificial means of seasoning, but not to any 
great extent, as the timber deteriorates under such treatment, 
and the cost of the process is in many cases prohibitive When 
wood IS required to be bent, however, this is often the method 
that IS adopted to soften the material, so as to allow it to be 
bent easily The time allowed in the English government 
dockyards for the natural process of seasoning for hard woods 
such as oak is, for pieces 24 in sq and upwards, 26 
months, from 16 m, to 20 in sq , 18 months, from 
8 m to 12 in sq , 10 months, from 4 in to 8 m sq , 
6 months Soft woods are allowed half these penods When 
the wood is required m'*a “ dry ” state for joiners’ work, twice 
the length of time is given Planks arc allowed from a half 
to two-thirds 01 the above time, according to their thickness. 
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Deals with coirso annual rings (i e coarse gram) should bo re- 
jected for good woik, as also should those with wanoy or naturally 
bevelled edges Tho wide annual rings show that the 
tree w<is grown too quickly, probably in marshy ground 
Timber with waiiey edges has a large proportion 01 
sap wood and is cut either from a small tree or from the outer por- 
tion of a largo one tho waney edge being obviously duo to irregu- 
Urities in the surface of the tree Cup shake " is a natural sphttog 
in the interior of the tree between two of the annular nngs It 
IS supposed to be caused m severe weather by tho freezing of the 
ascending sap ** Heart shake " is often found m old trees and 
(xtends from the pith or heart of the tree towards tho circum- 
ference When there are nssures radiating m several directions 
it IS called ” star shake “ Upsets are tho result of some crush- 
ing force or violent shock to the balk or log Foxey ** timber 
IS tinged with dull red or yellow stains, mdicatmg mcipient decay 
Doatiness similarly, is a speckled or spott^ stain denoting 
decay in certam varieties of timber, such as Deech and some kmds 
of oak 

The primary causes of decay in timber aro tho presence of sap 
exposure to conditions alternately wot and dry, and want of 
. efficient ventilation, especially if accompamed by a 
warm and moist atmosphere Timber is most 
Timber durable when it is kept quite dry and well ventilated 
but some vaneties last an indefinite penod when kept contmually 
under water When, on the other hand, the wood becomes alter- 
nately wot and dry, “ wet rot ” results The wood affected shrivels 


up and becomes reduced after a time to a fine brown powder It 
IS only by actual contact that wet rot affects the surroundmg 
good wood, and if the decayed timber is cut out the remamder of 
the wood will be found to be unaffected 

“ Dry rot ” which usually attacks the sap-wood, generally 
starts m a warm damp unvcntilated place, and is caused by the 
growth of fungi, some of which are visible to the naked eye, some 
microscopic Tho spores from tho fungi on the decayed wood 
float m the air and ahght on any adjacent timber, mfcctmg rhis 
also if the conditions be favourable In tins way the disease is 
Spread rapidly, contmually eatmg mto the timber, which is first 
rendered brittle and then reduced to powder A strong growth 
of the fungus gives the appearance of nuldcw on tho wood, and 
produces an unpleasant musty smell 1 he spores of the fungus will 
find a way through brickwork, concrete and similar material, m 
order to reach woodwork that may bo on the other side Damp- 
ness and a close atmosphere are essential to tho growth of dry rot, 
and it IS undir these conditions that it spreads most quickly, the 
fungus soon dying when exposed to the fresh air 

There will be httlo danger of the dec«iy of timber used in the con- 
struction of ordinary buildmgs if care has been taken, m the first 
place to have it well seasoned, and, m the second p - , 

ensure its being well ventilT-ted when hxed in position JJT*" 

There are however, severe 1 preservative processes to Timber 
which timber may be subjected when it is to be hxed 
in positions which favour its decay (see also Dry Rot) In creosot- 
ing which was invented by J Bethcll and patented by him m 
1838, the timber is impregnated with oil of tar This may be done 
by soaking the wood m the hot oil for several hours but the better 
way IS to place the seasoned timber in an iron cliamber m which 
a partial vacuum is created by exluusting tho air Tho creosote 
IS then forced m at a pressure of from 100 lb to i Go lb to the 
sq in , according to the size of the timber In warm weather 
the piess ire need not be so great as m winter The whole process 
only occumes from two to three hours Soft woods take up from 
10 to 12 m to tho cub ft , liard woods are not usually treated 
by this process Kyan's process, patented m 18^2, consists m 
impregnating the timber with corrosive sublimate w^ch actmg on 
tho albumen m tho wood converts it into an mdecomposablo sub- 
stance Bouchene, a Frenchman originated a system m which 
the sap IS expelled from tho timber under pressure and a strong 
solution of copper sulphate is then injected at the end of the wood 
In Blythe's process the timber is dried, and crude carbolic acid 
mjected In Burnett's process a solution of zinc chloride is forced 
mto the pores of the wood A new process of proservmg timber 
by means of steam heat has been tried and seems to be effectual 
The wood is placed in closed chambers and steam admitted at high 
pressure (200 lb to the sq m ) The heat and pressure together 
exert a chemical action upon the sap, which becomes msoluble 
and itself preserves tho wood from decay 

Posts that are to bo fixed m tho ground should have their buried 
ends either charred or else well tarred External woodwork may 
be protected by pamtmg or oiling 

The timber used m buildmg is obtained from trees which may 
be classed under two heads (i) Coniferous or needle-leaved 
trees, (2) the non-comferous or broad-leaved trees varieties 
Comjerous Trees — This class includes most of 
the soft woods which furnish timber for the framing and 
constructional portions of nearly all building work They are 
also used for the finishing joinerv of the ordinary class of 
building The numerous varieties of pine which are used 
more extensively than any other kind of wood are included in 
this class 

Tho nonhem pino (Ptnus sylvestns) has a number of other 
names and may bo referred to under any of tho followmg Scotch 
fir, red deal red fir, yellow dc'^l yellow fir, Baltic pme, Baltic fir 
It grows m Sweden, Norway Russia Germany and Great Britam 
and often gets a name from tho port of shipment, such as Memel 
fir Danzig fir, Riga fir and so on The colour of tho wood of tho 
different growths of northern pine vanes considerably, tho general 
characteristics bemg a hght reddish >ellow colour Tho annual 
nngs are well defined each rmg consisting of a hard and a soft 
portion, respectively dark and hght in colour No medullary rays 
are visible, the wood is straight m the gram, durable, strong and 
elastic easy to work and is used by tho carjxsnter for mtcmal 
and external constructional work and by the jomtr for his fittmgs 
Tar, pitch and turpentmo#are obtained from tho vood of this 
tree which weighs nom 30 to 38 lb per cub ft 

The white fir, or Norway spruce (Abies excelsa), is exported from 
Russia, Sweden and Norway, where it grows m enormous quantity 
It IS tho tallest and straightest of European firs, growing with a 
slender trunk to a height of from 80 to 100 ft ^^ke the^^northem 
pme, it IS called by several names, such as spruce," " white 
deal " " white wood," " Norway fir '* The colour of the cut wood 
is a very hght yellowish or brownish white, tho hard parts of tho 
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annual rings being of a darker shade A characteristic feature is 
the large number of very hard black knots which the wood contams 
It IS easy to work, but rather inferior in all respects to the northern 
pino Its weight per cubic foot averages about 33 lb 

The red pmo {Pinus resmosa or P rubra) is also known as 

Canadian pmo ' and ' American deal ’* It grows in the northern 
parts of North America where the tree attams a height of 60 or 
70 a uith a diameter of from 12 to 30 in It weighs about 36 lb 
to tne cubic foot In Canada it is called “ Norway pine ** and 
“ red pine " from the colour of the bark The wood is white 
tinged \Mtli yellow or red of hne gram and works to a smooth 
lustrous surface remarkably free from knots 

The white pine {Pinus strobus) is exported from the northern 
parts of the United States of America and from Canada Other 
names for this timber are * yellow pine and Weymouth pine ” 
the last name originating m the fact that the earl of Weymouth 
hrst mtroduced it into England The tree attams a height of from 
150 to 200 ft with a thicknesb of trunk at «> ft from the bottom 
of from 5 to 10 ft Iho wood when cut is white or yellowish white 
straight in gram and easily worked but is not so tough elastic or 
durable as the northern pine and therefore is not so suitable for 
constructional work Tor joiners work, however, it is well adapted 
and glue adheres strongly to it though nails do not hold well 
It weighs about 30 tb per cub ft 

The Kauri pme {Dammara australis) is a native of New Zealand 
It grow’^s to a height of from 80 to 140 ft with a straight stem 
4 to 8 ft in diameter The wood is a light vtllowish brown m colour 
line in grim and of even texture the annular rings being marked 
bv a darker line It is strong cListic and resinous A cubic foot 
weighs about 35 to 40 lb 

The pitch pine {Pinus rigida) is a native of Canada and is common 
throughout the United States of Amcnca It is remarkable for 
the large quantity' of resin it contains the weight of the wood 
which IS aoout 48 lb per cub ft and the strong red markings 
of the giain usually straight but sometimes exhibiting a beautiful 
figure Its weight and strength and the large size of the balks 
make it verv valuable for heavy constructional works and pihng 
and its fine figure makes it e(f lallv* valuable for joinery 

Of the larch the best known variety is the European larch {Larix 
europaea) which grows in Switzerland It<ll3^ Russia and (rennany 
The larch frequently attains a height of 100 ft but the averige 
height IS about 50 ft and diameter 3 ft The wood is oxtremelv 
durable and lasts well where exposed alternately to wot and dry, 
indeed the larch is useful for every purpose of building internal 
and external It is the hardest and toughest of the cone-be,iring 
trees and weighs ^o to 40 lb per cub ft , it has a str light gram 
free from many knots, m colour it is of a rather deep yellow or 
brownish tmt with the hard portions of the annular rings marked in 
a darker red The American black larch {Larix pendula) and the 
Anienean red larch (Larix microcarpa) are native to North Amenca 
The latter tree is of comparatively little service The black lareh 
j'^eids timber of good quality nearly equal to that of the Europe<in 
tree 

The eedar used in building work is really a species of juniper 
Ihc Virginian red cedar {Juniperus virgtniana) glows m the United 
States Canada and the West Indies The tree produces excellent 
timber, and is much used for furniture its strong acrid taste driving 
away insects It weighs about 40 lb per cub ft The Bermuda 
cedar {Juniperus bermudiana) is used for mtemal jomery and 
extremely durable 

Hard Woods — The timbers m the second class are obtained 
from non-comferous trees, containing no turpentine or resin, 
and are given the general name of hard woods Flieir initial 
expense and the high cost of working preclude their general 
use, and they are consequently reserved to a great extent for 
spei^ially heavy constructional work and ornamental finishing 
joinery' 

The oak {Quercus) of which some sixtv distmct species are known 
grows freely in Europe and America Sever il kint’s yield valuable 
timber m England the two best known vanoties are Quercus pedun 
culataaxid Quercu^i sessthflora There is little difference between the 
quahty of the two woods, the variation bemg in the foliage and 
fruit The wood is very hard tough, with fine regular gram and 
close texture, the annular nngs bemg distinct and the medullary 
niy'> well marked When it is cut along these rays beautiful 
markmgs are re/ealed called silver grain The colour is a hght 
brown and its weight is about 50 to 56 tb per cub ft Oak is 
very durable either m a dry or a we^ situation or m a position 
wnere it will be alternately dry and wet It is very suif'able for 
constructional and engineering works and it supphes one of the 
finest woods for ornamental jomery work The Durmast oak 
grows m Franco and the south of England, it is not so strong or 
durable as the EngUsh oak Baltic oak is grown m Norway, Russia 
and Germany, and is exported from the Baltic ports Though 
inferior to the Enghsh oak it is very straight in the gram and 
free from knots Austnan oak is light in colour and is much used 


for jomerv work White oak comes pnncipally from Canada under 
the name of Amencan oak It is straight m gram but subject to 
warping and is not so durable as Br4tish oak 

The common walnut {Juglans regta) grows m Great Bn tarn 
On account of its scarcity it is httle used for building purposes 
except for ornamental jomery bemg more used by the cabinet and 
furniture maker A cubic foot weighs about 45 lb The white 
walnut {Juglans alba) or hickory is common m North America and 
is very tough hard and elastic The bl lek walnut {Juglans nigra) 
is also native to America It has a fine gram with I^utiful figure, 
and takes a fine polish It weighs 56 lb per cub ft 

Of the elm {Ulmus) there are five common vanoties, the two 
most cultivated bemg the rough-leaved elm {Ulmus campestns), 
which is grown in large quantities m England and North Amenca 
and the smooth leaved wych elm {Ulmus glabra) 'The colour of 
the wood is brown , it is hard heavy strong and \ cry ^ough and 
when kept either always wet or always dry is durable Elm is 
very liable to warp and shake, is porous and usually cross-grained 
The piles of old London Bridge were of elm and after six centuries 
of immersion were but httle decayed The wood is not much 
used m building operations It weighs about 40 lb per cub ft 

The common ash {Fraxtnus excelsior) is a native of Europe and 
Northern Asia, and is grown extensively m G eat Bntam Its 
colour IS hght brown, sometimes with a greenish tint, with the 
annular rings of dtirker colour The wood is very tough and strong, 
and superior to most wood in elasticity, and it weighs 40 to 55 ft 
per cub ft 

Beech {Fagus sylvatica) grows in the temperate districts of Europe 
The wood is heavy, strong and hard, white to hght reddish brown 
in colour, and durable if kept either dry or wet, is porous and works 
easily, it weighs about 40 to 48 ft per cub ft fiic red beech 
{Fagus ferrugina) is common in North America 

Sycamore {Acer pseudo plaianus) sometimes mistakenly called 
the plane tiee is common in Germany and Britain and in the eastern 
states of North Amenca It is a large tree of rapid growth The 
wood is hght brown or yellowish white with annular rings not 
very distinct often cross grained and of uniformly coarse texture 
It warps and cracks rather badly and weighs from 35 to 42 ft 
per cub ft 

leak {Tectona grandis) is a native of southern India and Burma 
It grows rapidly to a great height often oxeocdmg 150 It, with 
a straight tniiik and spreading branches Teak wood is straight 
in the gram and exceptionally strong and durable its oily nature 
enabling it to resist the attacks of insects and to pre serve iron nails 
and fasRnings 1 1 weighs fiom 45 to 50 ft per cub ft 

Mahogany (Swietema mahogani) is a native of the West Indies 
and Central Amenca the best known vxrieties bemg Cuban or 
Spanish and Honduras The Spanish wood has a daiktr colour 
and nehei figure than the Honduras and is therefore preferred foi 
ornamental joinery work The colour of mahogany is reddish 
brown and in the Cuban wood the pores are often filled with a white 
chalky subUmce which is usually absent in the Honduras variety, 
the latter however may be obtained in larger sizes and is straighter 
m the gram and easier to work Spanish mahogany weighs about 
5(> lb to the cubic ft and the Honduras vancty about ft 

Greenheart {Nectandra rodiaei) is a veiy heavy hard and durable 
wood from the East Indies It ranges in colour from pale yellow 
to a deep brown and the grain is very compact and ot close tex- 
ture Tne wood contains an oil which enables it tt> resist the 
attack of sea worms and this quahty makes it suitable for use m 
marine construction Ihe average weight of a cubic foot is about 
61 ft 

Basswood (Tiha americana) is common m Canada and in the 
northern United States It is soft and easy to work and of even 
texture and straight gram It may be obtained 11 wide boards, 
and thus is fitted for use in large panels It weighs about ft 
per cub ft 

There are several vaneties of maple growing in Canada and the 
United States but the one m most common use is the sugar maple 
also called rock maple, which grows freely in the districts around 
the Great Lakes The wood is fine-grained frequently with a 
beaubful wavy figure yellowish white to hght brown in colour, 
it IS very hard, tough and durable Birds'-eye maple has a pecuha” 
curly grain, and is much m request for ornamental joinery 

The numerous tests of the strength of timber which have 
been made by vanous authorities from time to time vary so 
much, both as regards the conditions under which 
they were earned out and the results obtained, that 
great discretion is required in using them for any 
practical purpose An important senes of tests was made in 
1883 Munich by Professor Johann Bauschinger. 

He reduced all the specimens submitted for test to a stan- 
dard of moisture, the percentage selected being 15 % This 
was necessary on account of the great difference m strength 
found to exist between specimens cut from the same piece of 
timber but differmg m the amount of moisture they contained 



TIMBER-LINE— TIMBUKTU 98 1 


In America, Professor J B Johnson made a large number 
of tests for the Forest Department of the Board of Agriculture 
of the United States between 1891 and 1895 More than 300 
trees were cut down and experimented with, the species under 
test embracing ten different kinds of pine and five different 
vaneties of hard -wood trees Records were made as to the 
nature of the soil and climate where the trees were grown, 
their conditions of growth, their age and size, and the season 
of felling As m the tests made by Bauschmger, the per- 
centage of moisture contained in the wood was very carefully 
observed, and it was found that this amount of moisture has 
a very great mfluence upon the resisting power of the wood, the 
strength mcreasing with the dryness of the material up to 
3 or 4 % of moisture, at which point the greatest strength of the 
wood IS reached W ood in such a dry condition, however, is never 
found in actual practice, timber in an ordinary well-warmed and 
well-ventiUted situation probably containing at least 10 % 

One general conclusion arrived at both by Bauschmger and 
Johnson was that the strength is much affected by the specific 
gravity of the timber In all cases the strength increases pro- 
portionately with the density of the wood A most complete 
senes of tests upon the physical characteristics of the hard 
woods of Western Australia was completed for the govern- 
ment of Western Australia by G A Julius in 1907 This 
work was carried out in a most thorough manner, and as 
many as 16,000 tests were made, the conditions of test 
being based upon those laid down by Jolmson The results 
serve to show the great value of Australian timbers, and the 
comparisons made with the typical timbers of many other 
countries emphasize the fact that the Australian woods are 
equal to any m the world for hardness, strength and durability 
For use under special conditions a wood suited to the par- 
ticular requirements must be selected Ihe following is a list 
of the best timbers for different situations for general con- 
struction, spruce and pine of the different varieties, for heavy 
constructions, pitch pine, oak (preferably of English growth), 
teak, jarrah, for constructions immersed m water, Baltic pine, 
elm, oak, teak, jarrah, for very dry situations, spruce, pines, 
mahogany, teak, birch, sycamore 
There are no regulations in England limiting the working stresses 
that may safely be placed upon timber although in some districts 
the Icdst sizes that may be used for timbers in roofs and floors are 
specified In some European and other countries, however the 
safe working stresses ot timber used for coiistrurbonal purposes 
are defined The building by-laws of the municipality of Johannes- 
burg in South Africa contain the following table - 


Safe Working Sives^ies for Timber In toM<; per square inch 


Material 

1 

1 1 cnsional 

Compressive 

Bending 
Extreme Fibre 

Timber 

I 


Stress 

Fir and Pine 



2 

H irdw’^ood 


^ 1 

\ 


Note — The compression stresses irc foi short struts and colunms 
where the length does not exceed for timber 15 times the least 
transverse dimension and where the ends are fixed Whore the 
ratio of the length to the least transverse dimension is higher the 
io id per square inch shall be proportionately red iced No post of 
timber shall exceed in length 30 times its least transverse dimension 

Refkrences — 1 Tredgold P inciples of Carpentry § xii , 
R E Grandy Timber Importer's Guiae y G A Juhus Report of 
a Senes of Tests upon the Physical Characteristics of the Hardwoods 
of Western Australia (1906-1907), J B Johnson, Report of Tests 
upon Timber made for the horest Department of the Board of 4 grt~ 
culture of the United States (1891-1895) , J Bauschmger, ' Report 
of Tests made upon Timber at Munich ” Mittheilungen aus dem 
Mechamsch-Technischen Laboratorium der K lechmschen Hochschule 
%n Munchen , F E Ridder Building Construction and Superinten- 
dence, vol 11 Rivington Notes on Building Construction vol m , 
T Laslett Timber and Timber Trees , H Stone, The Timbers of 
Commerce and their Identification , H M Ward Timber and some 
of its Diseases , R Hartig Timbers and How to know them , J Brown 
The Forester , G S Boulger, Wood (J Bx ) 

TIUBER-LINE, in physical geography, the line of elevation 
above sea-level above which trees do not grow In any 


hilly locality, which is not of too high latitude to allow of trees 
growing near the sea-level, this line is generally clearly marked 
It vanes not only with general but also with local conditions of 
climate, just as does the snow-line 

TIBIBER-WOLF {Cams occtdentalts)y or grey wolf, an American 
species, or, perhaps, a geographical race of the European C 
lupus (see Wolf) The length of good specimens is about 64 m , 
of which the tail forms nearly a quarter, and the range of 
colour is from black to white Cattle ranchers and shepherds 
have established a war of extermination against this wolf and 
the coyote, several states offer bounties ranging from $2 to 
$10 on wolf-scalps In Montana in 1901 during a month 
in the saddle an observer saw no wolves, which have become so 
scarce that the occupation of the professional wolf-hunter is 
almost gone These animals are, however, far from being 
extermmated, the “ bad lands ” forming an absolutely secure 

refuge 

TIMBREL, or Tabret (the toj of the ancient Hebrews, the 
deff of Islam, the adufe of the Moors of Spain), the principal 
musical instrument of percussion of the Israelites, identical with 
the modern tambourine The word timbrel is used in the Old 
Testament in both singular and plural form, so as to suggest 
that the former referred to a hoop of wood or metal over which 
was streUhed a parchment head, while the plural was perhaps 
used to designate the tambourine with bells or jangles fixed at 
intervals in hoops Tlie Israelites learnt to use the timbrel 
during their sojourn in Egypt, and it has been suggested that as 
the Eg)q)tians used it to scare away their evil spirit Typhon, 
the word tof is derived from the latter The tabret or timbrel 
was a favourite instrument of the women, and was used with 
dances, as by Miriam, to accompany songs of victory, or with 
the harp at banquets and processions, it was one of the instru- 
ments used by King David and his musicians when he danced 
before the Ark It was also used in the valley of Hinnom at 
the sacrificial rites, when human victims were “ passed through 
the fire to Moloch (K S ) 

TIMBS, JOHN (1801-1875), English antiquary, was born in 
Clerkenwell, London, on the 17th of August 1801 He was edu- 
cated at a private school at Kernel Hempstead, and in his sixteenth 
year apprenticed to a druggist and printer at Dorking He had 
early shown literary capacity, and when nmeteen began to write 
for the Monthly Magazine A yerr later he became secretary 
to Sir Richard Phillips, its piopnetor, and permanently adopted 
literature as a profession He was successively editor of the 
Mirror of Literature y the Harlequin, the Literary World, and 
sub-editor of the Illustrated London News He was also founder 
and first editor of Year-Book of Science and Art His published 
works amounted to more than one hundred and fifty volumes 
In 1834 he was elected a fellow of the Society of Antiquaries 
He died in London on the 6th of March 1875 

TIMBUKTU (French spelling Tombouctou), chief town of the 
territory of limbuktu, French West Africa, 9 m N of the main 
stream of the Niger in 16*^ N and 5° W 

Timbuktu lies on a terrace formed by the southern scarp of the 
Sahara, about 800 ft above sea-level and overlooking a chain of 
dhayas or marshy hollows fnnged here and there w ith a few mimosas 
and palm thickets, amid the surrounding sandy wastes These 
dhayas which are flooded every three or four years converting 
the lowland tracts between the terrace and the mam stream into 
i a labyrinth of channels and backwaters mark the bed of a navigable 
creek which formerly branched from the Niger northwards to the 
foot of the scarp and which in 1640 mundat^ a low-iymg quarter 
of the city It is conjectured that the mam stream followed this 
course before it took its present easterly curve to Burrem where 
it bends southwards to the coast Here also it was probably 
joined at some remote penod by the now dned-up Wadi Messaura 
from the Tuat oases south of Algena although the rough levels 
taken by Oscar Lenz and dthers make it uncertam whether the flow 
through this depression was northwards or southwards In any 
case Timbuktu has been left, so to say high and dry by the general 
process of desiccation gomg on throughout the Saharan region 

Timbuktu has been described as “ the meeting point of the 
camel and the canoe,” ** the port of the Sahara in the Sudan,” 
and (more correctly) the port of the Sudan in the Sahara ” 
It IS a great exchange ” for the produce of North Africa and 
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that of the rich countries south and west of the Niger It was 
formerly a much larger place than it was found to be at the time 
of its occupation by the French m 1893-1894 Extensive rums 
exist north and west of the present town The great mosque 
which at one time stood in the centre of the town now lies near 
the western outskirts, where its high but unsightly earth tower 
fomfd a striking landmark The mosque of Sidi Yaia (in the 
centre of the town) and that of Sankor6 in the north-east also 
possess prominent towers Two forts, built by the French 
and placed, one on the northern the other (Fort Bonmer) on the 
southern side of the town, protect the roads to the desert and the 
river respectively Whereas in 1895 the town was httle more 
than a vast rum, under French protection the inhabitants, 
relieved from the fear of Tuareg oppression, set about repairing 
and rebuilding their houses, trade revived, new streets were 
built, European schools, churches and other establishments 
were opened 

The industries of Timbuktu — cotton-weaving, earthenware, 
leather-work and embroidery — are of subordinate importance, 
and the great bulk of the people are occupied exclusively with 
trade The whole traffic of the surrounding lands converges on 
Timbuktu, which has a transit trade estimated at over £800,000 
per annum Considerable quantities of British and German 
fabrics, hardware, beads, &c , are conveyed across the Sahara 
from Mogador (Morocco), while two great caravans of 3000 or 
4000 camels are yearly charged with salt from the Taudeni 
district, salt being an article which the Niger countries lack 
The imports via the Sahara average about £50,000 annually, 
and by way of Senegal goods of equal value are received Prom 
the south come cereals, gold, wax, ivory and coarse native 
cotton goods, now brought to Kabara (the port of Timbuktu) 
by steamers plying on the upper Niger Cowries, the former 
currency (2500=5 francs), have been generally replaced by 
French money It is proposed to connect the city with the 
Niger by a canal 

Timbuktu, which possesses some valuable Arabic manuscripts 
— notably the Tank es-Sudan, a 17th-century history of the 
Sudan written by Abderrahman Sadi of Timbuktu — and is 
a centre of Moslem teaching, is a converging point of the chief 
west Sudanese and Saharan races — Arabs or arabized Berbers 
to the west, Songhoi in the immediate vicinity, and thence 
south-eastwards along the Niger, Ireghenaten or mixed ” 
Tuareg southwards across the Niger as far .is the Hombori Hills 
and in the fertile Libbako plains beyond them, Fula, Mandingos, 
and Bambara in and about the city, and Imoshagh (Tuareg) 
belonging to the Awelhmiden confederation mainly to the north 
and east 

The local administration — preserved under French rule — 
IS in the hands of an hereditary kahta, a kind of mayor, descended 
from one of the Ruma families (see below) The kahia, during 
the greater part of the 19th century, was more or less under the 
control of the powerful Bakhai (Backay) family, who, as 
sherlfs and marabouts, were revered throughout the western 
Sahara 

History — ^The history of Timbuktu ^ is intimately connected 
with that of the city of Jenn 4 and the Songhoi Empire The 
Songhoi (^ ) are a negro race reported to have come to the Niger 
countries from the Nile valley In the 8th century they made 
themselves masters of a considerable tract of country within 
the bend of the Niger, and built the city of Gao {qv) 200 m 
in a direct line S S E of Timbuktu, making it their capital In 
the iith century they were converted to Islam Besides Gao, 
the Songhoi founded Jenne {q v ), which early attained consider- 
able commercial importance Meantime (nth century) a 
settlement had been made at Timbuktv by Tuareg Perceiving 
the advantages for trade with the north offered by this desert 
rendezvous, the merchants of Jenn6 sent agents thither (12th 
century), and Timbuktu shortly afterwards became known to 
the inhabitants of the Sahara and Barbary as the best market 
in which to dispose of their salt and other goods, and also for 

^ Tin-Buktu m Arabic may stand for "the well of Buktu", in 
the Songhoi tongue the word means a hollow. 


I the purchase of the many commodities of the western Sudan 
In the 12th or 13th century Timbuktu fell under the power 
of the Mandingo kings of Melle or Mali, a country lying west and 
south of Jenne Its fame as a mart for gold and salt spread to 
Europe, “ Timboutch being marked on a Catalan map dated 
1373 In 1353 It had been visited by the famous traveller Ibn 
Batuta In 1434 the Tuareg made themselves masters of the 
city, which m 14^ was captured by the Songhoi king Sunni Ah 
In the days of Sunni’s successor Askia (1494-1529), who com- 
pleted the conquest of Melle begun by Sunni All, the Songhoi 
empire reached its highest development, and Timbuktu rose to 
great splendour The “ university ” of Sankor6 Became a chief 
centre of Mahommedan culture for the peoples of tlie western 
Sudan One of the sheikhs of Sankor^, Ahmad Baba, was among 
the most learned of Moslems Some of his writings are still 
extant The riches of Timbuktu excited the cupidity of El 
Mansur, sultan of Morocco, who, in 1590, sent an army across 
the Sahara under an " Andalusian ’’ Moor (that is, a Moor 
descended from those expelled from Spam), which captured Tim- 
buktu (1591) and completely broke up the Songhoi empire The 
Moors made Timbuktu their capital city for about twenty 
years after the conquest the pasha who ruled at Timbuktu was 
nominated from Moroc co, but the distance of the Niger countries 
from Marrakesh enabled this vast viceroyalty to throw off all 
.allegiance to the sultan of Morocco 

The Niger Moors, known as Rumas after El Mansur’s musketeers, 
quarrelled continually among themselves, and oppressed the 
negro tribes By the end of the i8th century two hundred years 
of oppression had reduced Timbuktu to comparative desolation 
and poverty By this time the whole country was m a state of 
anarchy, and in 1800 the Tuareg swooped down from the desert 
and c.iptured the place They were in turn (1813) dispossessed 
by the Fula, who in 1840 gave place to the lukulor, led by El 
Haj Omar, the first great opponent of the extension of French 
mfluence in the Niger bend When the French reached Tim- 
buktu m December 1893 found that the town had again 

fallen beneath the rule of the Tuareg The townsfolk, indeed, 
from the time of the decay of the Ruma power being at the 
mercy of all comers, were content to pay tribute to e.ich in turn 
and sometimes to more than one simultaneously, for which 
they indemnified themselves by peaceful intervals of trade 
whenever tlrc land routes were open and the upper and lower 
reaches of the Niger ( lear of pirates But at times even the short 
tract separating the town from Kabara was so beset with 
marauders that it bore the ominous name of “ Ur-immandess,” 
that IS, “ He (God) hears not ” Little wonder then that the 
townsfolk, wearied by the extortions and internecine strife of 
their Fula and Tuareg masters, freely opened their gates to the 
hrench as soon as Lieut Boiteux reached Kabara in command 
of a small flotilla 

The occupation of the town, against orders, was a daring 
exploit of a handful of marines The force which “ garrisoned ” 
Timbuktu consisted of but seven Europeans and twelve Sene- 
galese, a somewiiat larger body being left with the gunboats at 
Kabara On the 28th of December the Tuareg attacked the 
boat party, kiUmg Naval Ensign Aube, another officer, and 
eighteen black sailors Colonel T P E Bonnier, who was at 
Mopti, 200 m to the south-west, marched to the relief of Boiteux 
and entered Timbuktu without opposition on the loth of January 
1894 Leaving part of his force in the town the colonel set out 
with about 100 men to chastise the nomads In the night of 
the I4th-i5th January his camp was surprised and the colonel 
and nearly all his men perished The enemy did not follow 
up their victory, and within a short period French rule was 
firmly established in Timbuktu 

Apart from some Christian captives, the place was reached 
during the 19th century, previous to its capture by the French, 
by four Europeans — Major Gordon Laing from Tripoli (1826), 
who was murdered by order of the Fula, Ren6 Cailli^ from the 
south (1828), Heinrich Barth from Central Sudan (1853), and 
Oskar Lenz from Morocco (1880) (In 1903 the French authori- 
ties placed commemorative tablets on the houses occupied by 
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these four men durmg their stay in Timbuktu The tablets bear 
simply the name of the explorer and the date of his visit ) In 1895 
Felix Dubois made a stay of some duration in the town, mvesti- 
gating Its history and that of the surrounding country In 1904 
Timbuktu became part of the colony of Upper Senegal and Niger 

The British connexion with Timbuktu may be briefly stated 
Barth went to West Africa as the officially credited representa- 
tive of the British government, empowered to enter mto relations 
with the native princes At Timbuktu he stayed under the 
protection of the sheikh Sidi Mahommed El Backay (Bakhai), 
and took back to England letters from the sheikh professing 
fiiendship witK the British In reply Lord Clarendon, secretary 
of state for*foreign affairs, wrote a letter dated the 15th of April 
1859, to El Backay, stating that “ the friendship bmding us 
shall not dimmish through the centuries ” and “ as our govern- 
ment IS very powerful we will protect your people who turn to 
us ’’ A nephew of the sheikh went to Tripoli where he received 
presents for his uncle and other chieftains from the British 
consul, who also wrote a letter to El Backay, saying, among 
other things, “ The English government has sent a steamer up 
the river which flows out of your country and has recommended 
those on board to make every effort to reach you ’’ The 
steamer did not ascend the Niger to Timbuktu, and no further 
efforts appeal to have been made m England to maintain political 
relations with Timbuktu Moreover, the power of El Backay 
seems not to have been so great as was believed in England, 
or at least did not long continue after the departure of Barth< 

Authoritifs — The chief original authorities are the Tank es 
Sudan (trans Houdas, Pans 1901) , and Ahmad Baba's “ Chronicle " 
(trans Barth) in Zettsch dev morgenland Geselhch ix 820 
Among medieval writers see especially Ibn Batuta and Leo Afiicanus 
Of e«irly European records Barth s Travels arc the most important 
The best popiilir account is F Dubois Ttmbuctoo the Mysterious 
(London, 189O) Consult also H N Frey, Sdvigal et Soudan 
(Pins 188H), Lieut Hourst The Exploration of the Niger (London 
1898), O Len? (I eipzig 188^), W D Cooley Negroland 

of the Arabs (London, 1^41), A Lebon Rapport de la mission au 
S^ndgal et au Soudan (Pans 1898) , Commandant Tout^e Dahomi 
Niger louareg (Pans 1897) Du Dahomi au Sahara (Pans 1899), 
Lady T ugard A Tropical Dependency (London 1905) (F R C ) 

TIME (O Eng itma, cf Iccl timi, Swed itmme, hour, Dan 
time, from the root also seen in “ tidc,’^ properly the time of be- 
tween the flow and ebb of the sea, cf 0 Eng gettdan, to happen, 

even-tide,’’ &c , it is not directly related to Lat tempus), the 
general term for the experience of duration or succession, either 
in whole or in part For time in its psychological sense see Spacf 
AND Time, for time in music, sec Rhythm, for the methods 
of reckoning time see Calendar, Day, Month, and the articles 
Time, Measurement of7 and Time, Standard, below Gener- 
ally in Englisn law, where any particular time is mentioned 
in acts of parliament or legal instruments, it is to be defined as 
meaning, in Great Britain, Greenwich mean tune and in Ireland, 
Dublin mean time At common law, where parties enter mto 
legal relations, and specify their intention of being bound by 
any particular arbitrary system, the courts will, as a rule, give 
effect to their intentions 

TIME, MEASUREMENT OF. Time is measured bv successive 
phenomena recurring at regular intervals The only astronom- 
ical phenomenon which rigorously fulfils this condition, and the 
most striking one — the apparent daily revolution of the celestial 
sphere caused by the rotation of the earth — has from the 
remotest antiquity been employed as a measure of time The 
interval between two successive returns of a fixed point on 
the sphere to the meridian is called the sidereal day, and 
sidereal time is reckoned from the moment when the ** first 
point of Aries ” (the vernal equinox) passes the meridian, the 
hours being counted irom o to 24 Clocks and chronometers 
regulated to sidereal time are only used by astronomers, to 
whom they are indispensable, as the sidereal time at any 
moment is equal to the right ascension of any star just then 
passing the meridian For ordinary purposes solar time is used 
The solar day, as defined by the successive returns of the sun 
to the meridian, does not furnish a uniform measure of time, 
owing to the slightly variable velocity of the sun’s motion 


and the mclmation of its orbit to the equator, so that it becomes 
necessary to mtroduce an imaginary mean sun moving in the 
equator with uniform velocity The equation of time is the 
difference between apparent (or true) solar time and mean 
solar time The latter is that shown by clocks and watches used 
for ordinary purposes Mean time is converted into apparent 
time by applying the equation of time with its proper sign,^as 
given in the Nautical Almanac and other ephemerides for every 
day at noon As the equation varies from day to day, it is 
necessary to take this mto account, if the apparent time is 
required for any moment different from noon The ephemendes 
also give the sidereal time at mean noon, from which it is easy 
to find the sidereal time at any moment, as 24 hours of mean 
solar time are equal to 24*^ 3® 56 5554* of sidereal time About 
the 2ist of March of each year a sidereal clock agrees witn a mean 
time clock, but it gams on the latter 3® 56 5* every day, so that 
in the course of a year it has gained a whole day For a place 
not on the meridian of Greenwich the sidereal time at noon 
must be corrected by the addition or subtraction of 9 8565' 
for each hour of longitude, according as the place is west or 
east of Greenwich 

While It has for obvious reasons become customary in all 
civilized countries to commence the ordinary or civil day at 
midnight, astronomers count the day from noon, being the 
transit of the mean sun across the meridian, in strict conformity 
with the rule as to the beginning of the sidereal day The hours 
of the astronomical day are also counted from o to 24 An 
mtemational conference which met m 1884 Washington to 
consider the question of introducing a universal day (see below), 
recommended that the astronomi^ day should commence at 
midnight, to make it coincide with the civil day The great 
majority of astronomers, however, expressed themselves very 
strongly against this proposal, and it has not been adopted 

Determination of Time — The problem of determining the 
exact time at any moment is practically identical with that of 
determining the apparent position of any known point on the 
celestial sphere with regard to one of the fixed (imaginary) great 
Circles appertaining to the observer’s station, the meridian or the 
horizon The point selected is either the sun or one of the 
standard stars, the places of which are accurately determined 
and given for every tenth day in the modem ephemerides The 
time thus determined furnishes the error of the clock, chrono- 
meter or watch employed, and a second determination of time 
after an interval gives a new value of the erroi and thereby the 
rate of the timekeeper 

The ancient astronomers, although they have left us very 
ample mformation about their dials, water or sand clocks 
(clepsydrae), and similar timekeepers, are very reticent as to 
how these were controlled Ptolemy, in hib Almagest, states 
nothing whatever as to how the time was found when the numer- 
ous astronomical phenomena which he records took place, 
but Hipparchus, m the only book we possess from his hand, 
gives a list of 44 stars scattered over the sky at intervals of 
right ascension equal to exactly one hour, so that one or more 
of them would be on the meridian at the commencement of 
every sidereal hour H C F C Schjcllerup^ has shown that 
the right ascensions assumed by Hipparchus agree within about 
15' or one minute of time with those calculated back to the year 
140 BC from modem star-places and proper motions The 
accuracy which, it thus appears, could be attained by the ancients 
m their determinations of time was far beyond what they seem 
to have considered necessary, as they only record astronomical 
phenomena (eg eclipses, occultations) as having occurred 
“ towards the middle of the third hour,” or “ about 8^ hours of 
the night,” without ever giving minutes 2 The Arabians had a 

' ** Recherches sur rastronomie dcs Ancitns I Sur le chrono- 
m^tre celeste d’Hipparque," in Copernicus An International 
Journal of Astronomy, 1 25 

^ For abtronomical purposes the ancients made use of mean- 
time hours — &p<u larifitplai Horae equtnocftales — into which they 
translated all indications expressed in civil hours of varying length — 
wpai Kaiplai horae temporales Ptolemy counts the mean day from 
noon 
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clearer perception of the importance of knowing the accurate 
time of phenomena, and in the year 829 we find it stated that at 
the commencement of the solar eclipse on the 30th of November 
the altitude of the sun was 7° and at the end 24°, as observed 
at Bagdad by Ahmed ibn Abdallah, called Habash ^ This seems 
to be the earliest determination of time by an altitude, and this 
method then came into general use among the Arabians, who, 
on observing lunar eclipses, never failed to measure the altitude 
of some bright star at the ^ginning and end of the eclipse In 
Europe this method was adopted by Purbach and Regiomontanus 
apparently for the first time in 1457 Bernhard Walther, a pupil 
of the latter, seems to have been the first to use for scientific 
purposes clocks driven by weights he states that on the i6th 
of January 1484 he observed the rising of the planet Mercury, 
and immediately attached the weight to a clock having an hour- 
wheel with fifty-six teeth, at suniise one hour and thirty-five 
teeth had passed, so that the interval was an hour and thirty- 
seven minutes For nearly two hundred years, until the applica- 
tion of the pendulum to clocks bc'came general, astronomers 
could place little or no reliance on their clocks, and conse- 
quently It was always necessary to fix the moment of an observa- 
tion by a simultaneous time determination For this purpose 
Tycho Brahe employed altitudes observed with quadrants, but 
he remarks that if the star is taken too near the meridian the 
altitude varies too slowly, and if too near the horizon the refrac- 
tion (which at that time was very imperfectly known) introduces 
an element of uncertainty He sometimes used azimuths, or with 
the large “ armillary spheres ” which played so important a part 
among his instruments, he measured hour-angles or distances 
from the meridian along the equator 2 Transits of stars across 
the meridian were also observed with the meridian quadrant, an 
mstrument which is alluded to by Ptolemy and was certainly in 
use at the Maragha (Persia) observatory in the 13th century, 
but of which Tycho was the first to make extensive use But 
he chiefly employed it for determining star-places, having 
obtained the clock error by the methods already described 

In addition to these methods, that of equal altitudes ’’ was 
much in use during the 17th century 1 hat equal distances east 
and west of the meridian correspond to equal altituaes had of 
course been known as long as sundials had been used, but, now 
that quadrants, cross-staves and parallactic rules were commonl) 
employed for measuring altitudes more accurately, the idea 
naturally suggested itself to determine the time of a star s or 
the sun’s meridian passage by noting the moments when it 
reached any particular altitude on both sides of the meridian 
But Tycho’s plan of an mstrument fixed in the meridian was 
not forgotten, and from the end of the 17th century, when 
Romer invented the transit instrument, the observation of 
transits across the mendian became the principal means of 
determining time at fixed observatories, while the observation 
of altitudes, first by portable quadrants, afterwards b> reflecting 
sextants, and during the 19th centurv by portable alt-azimuths 
or theodolites, has been used on journeys Since about 1830 
the small transit instrument, with what is knov/n as a “ broken 
telescope,” has also been much emplo\ed on scientific expedi- 
tions, but great caution is necessary in using it, as the difficulties 
of getting a perfectly rigid mounting for the prism or mirror 
which reflects the rays from the object glass through the axis to 
the eyepiece ajipear to be very great, for strange discrepancies 
in the results have often been noticed The gradual develop- 
ment of astronomical instruments has been accompanied by a 
corresponding development in timekeepers From being very 
untrustworthy, astronomical clocks are now made to great 
perfection by the application of the pendulum and bv its com- 
pensation, while the invention of cjironometers has placed a 
portable and equally trustworthy timekeeper in the hands of 
travellers 

We shall now give a sketch of the principal methods of 
determining time 

^ Caussm Le Ltvre de la grande table Hakimxte p icx) (F’ans 
1804) 

^ See his Epistolae astronomicae p 73 


In the spherical tnangle ZPS between the zenith, the pole and 
a star the side ZP — go^ <f> {<p bemg the latitude), PwS =:= go® — 
8 (8 bemg the declination), and ZS or z — 90® minus the observed 
altitude The angle ZPS = Ms the star’s hour-angle or in time the 
mterval between the moment of observation and the meridian 
passage of the star We have then 

4 cos r — sui </) sin 5 
cos / = - — ^ , 

COh LOS 8 

which lormula can be made more convenient for the use of logarithms 
by putting z -f- 0 -h 5 ~ 25, which gives 

Un2 U = “JJ 

cos 5 cos (^ — z) 

According as the star was observed w^est or east of the meridian 
t will bo positive or negative If a be the right ascension of the 
Star, the sidereal time =/-}-« o as well as 8 being taken from an 
ophemens If the sun had been observed the hour-angle / would 
be the apparent solar time Iho latitude observed must be cor 
rected for refraction and m the case of the sun also for parallax 
while the sun s semi dit-iiieter must be added or subtracted accord- 
inR as the lower or upper limb was observed The dechnation of 
the sun bemg variable and being given m the ephemerides for noon 
oi each day allowance must be piade for this bv mteipolatmg 
with an ipproximate value of the time As the altitude changes 
very slowfy nc.ir the meridian, this method is most advantageous 
if the ‘•tar be taken near the prime vertical while it is also eas}* to 
see that the greater the latitude the more uncertain the result 
If a number of altitudes of the same object arc observed it is not 
necessary to deduce the clock ciroi separately from each observa- 
tion but a correction may be applied to the mean of the zenith 
distances Supposing n observations to be taken at the moments 
Tg To the mean of all being To, and calling the z corresponding 
to this Z wc have 

^ - ^«) + 5 

and so on t being the hour-angle answ^ering to Tq As 2(T ~ T(,) — o, 
those equations give 

+ . 1 d^Z r,)2 + 

n 2 dt^' n * 

z,-\- -|* 22 sin-^j^fT — Tq) 

n n 

But if m the above-mentioned triangle we designate the angles at 
Z ami S bv 180° — A and p wc have 
sin sin /I = cos 5 sin ^ , 

sm z cos A ~ - cos (p sin 8 | sin tp cos 8 cos t , 
an by differentiation 

H _ cos (p cos 8 cos A cos p 

dt^ ' sin Z 

m which A and p are determined by 

Sin A — , cos 5 iTid sin p — cos 

sin Z sin Z 

With this corrected mean of the observed zenith distances the hour- 
tinglc and time arc determined and by comparison with Tq the eiror 
of the timekeeper 

The method of equal altitudes gives very simply the clock error 
equal to the right ascension minus half the sum of the clock times 
corresponding to the observed equal altitudes on both sides of the 
meridian When the sun is observed a correction has to be applied 
for the change ot declination in the interval between the observations 
Calling this interval it the correction to the apparent noon given bv 
the observations x the change of declination in half the interval A8 
and the observed altitude h, we have 

sm A = sin </> sin (8 — A8) -f cos p cos (8 — A8) cos [t -1- x) 
and sm A = sm ^ sin (5 -f- AS) -j- cos (p cos (6 -f A8) cos {t — x) 
whence as cos x may be put ~ x = x and tan A8 — a8, 


tan p 
sm i 


tan^\ 
tan / / 


A8, 


which divided by 15 gives the required correction m seconds of 
time Similarly an afternoon observation may be combmed with 
an observation made the following morning to find the time of 
apparent midnight 

The observation of the time when a star has a certain azimuth 
may also be used for determming the clock error as the hour angle 
can bo found from the decimation the latitude and the azimuth 
As the azimuth changes most rapidly at the meridian the observa- 
tion IS most advantageous there, besides which it is neither necessary 
to know the latitude nor the decimation accurately The observed 
time of transit over the mendian must be corrected for the deviations 
of the instrument in azimuth level and collimation This corrected 
lime of transit expressed m sidereal time, should then be equal 
to the nght ascension of the object observed and the difference is 
the clock error In observa tones the determination of a clock’s 
enor (a necessary operation during a night’s work with a transit 
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circle) IS generally founded on observations of four or five clock 
stars " these being standard stars not near the pole of wh*ch the 
absolute right ascensions have been determined with great care 
besides observation of a close circumpolar star for finding the error 
of azimuth and determination of level and collimation erroi * 

Observers in the field with portable mstruments often find it 
inconvenient to wait for the meridian transits of one of the few 
close circumpolar stars given in the ephemerides In that case 
they have recourse to what is known as the method of time deter- 
mination in the veitical of a polo star The alt-azimuth is first 
directed to one of the standard stars near the pole, such as a or 5 
Ursae Minoris using whichever is nearest to meridian at the 
time Ihe instrument is set so that the star in a few minutes will 
cross the middle vortical wire in the field The spirit-level is in the 
meantime put on the axis and the inclination of the latter measured 
The time 0/ the transit of the star ls then observed after which the 
instrument remaining clamped m azimuth, is turned to a cock star 
and the transit of this over all the wires is observed llio level 
is applied again, and the mean of the two results is used in the 
reductions In case the colhmation error of the instrument is not 
accurately known, the instrument should be reversed and another 
observation of the same kind taken Ihe observations made in 
each position of the instrument ire separately reduced with an 
assumed approximate value of ^he error of colhmation, and two 
equations are thus derived from which the clock error and correction 
to the assumed collimation error are found 1 his use of the transit 
or alt-aziinuth out of the mendi in tlirows considerably more work 
on the computer than the mendnin observations do and it is there- 
fore never resorted to except when an observer during field operations 
is pressed for time Ihc formulae of reduction as developed by 
Hansen in the Astronotmsche Nachnehten (xlviii 113 seq ) are 
given by Chauvenet in his Spherical and Practical Astronomy 
11 216 seq (4th ed , Philadelphia 187s) Ihe subject has also been 
treated at great length by Dollcn in two memoirs Die Zeitbestimmung 
vermtUelst des tragbaren Durchgangsinstrument tm Verttcale dts 
Polarstems (4to St Petersburg, 186^ and 1874) 

Longitude — Hitherto we have only spoken of the deter- 
mination of local time But in order to compare observations 
made at different places on the surface of the earth a knowledge 
of their difference of longitude becomes necessary, as the local 
time vanes proportionally with the longitude, one hour corre- 
sponding to 15° Longitude can be determined either geodeti- 
( ally or astronomically The first method suppose^ the earth 
to be a spheroid of Icnown dimensions Starting from a point of 
departure of which the latitude has been determined, the azimuth 
from the meridian (as determined astronomically) and the 
distance of some other station are measured Tins second 
station then serves as a point of departure to a third, and by 
repeating this process the longitude and latitude of places at a 
considerable distance from the original starting-point may b( 
found Referring for this method to the articles Earth, 
Figure of the, and Geodesy, we shall acre only deal with 
astronomual methods of determining longitude 
Ihe earliest astronomer who determined longitude by 
astronomical observations seems to have been Hipparchus, 
who chose for the first meridian that of Rhodes, where he ob- 
served, but Ptolemy adopted a meridian laid through the “ In- 
sulae hortunatae ” as being the farthest known place towards 
the west 2 When the voyages of discovery began the peak of 
Teneriffe was frequently used as a first mei idian, until a scientific 
congress, assembled by Richelieu at Pans in 1630, selected the 
island of Ferro for this purpose Although various other 
meridians {e g that of Uraniburg and that of San Miguel, one of 
the Azores, 29® 25' W of Pans) continued to be used for a long 
time, that of Ferro, which received the authorization of Louis 
XIII on the 25th of April 1634, gradually superseded the others 
In 1724 the longitude of Pans from the west coast of Ferro was 
found by Louis Fcuill6e, who had been sent there by the Pans 
Academy, to be 20° i' 4‘5'', hut on the proposal of Guillaume de 
Lisle (1675-1726) the meridian of Ferro was assumed to be 
exactly 20° W of the Pans observatory Modem maps and 
charts generally give the longitude from the observatory ot either 
Pans or Greenwich according to the nationality of the con- 
structor, the Washington meridian conference of 1884 recom- 
mended the exclusive use of the meridian of Greenwich On 
the same occasion it was also recommended to introduce the use 
1 The probable error of a clock correction found in this wa> from one 
star IS about ± o o^*, if a modem transit circle and chronograph is 
used 

^ This was first done early in the 2nd century by Mariniis of Tyre 


of a “ univeisal day,^’ beginning for the whole earth at Greenwich 
midmght, without interfering with the use of local time This 
proposal has, however, not been adopted, but instead of it the 
system of “ Standard Time ” (see below) has been accepted m 
most countries Already m 1883 four standard meridians were 
adopted in the United States, 75*^, 90°, 105°, 120® west of Green- 
wich, so that clocks showing “ Eastern, Central, Mountain %t 
Pacific time ” are exactly five, six, seven or eight hours slower 
than a Greenwich mean time clock In Europe Norway, 
Sweden, Germany, Austria-Hungary, Switzerland and Italy use 
mid-European time, one hour fast on Greenwich In South 
Africa the legal time is two hours fast on Greenwich, &c ^ 

The simplest method foi determining difference of longitude 
consists in observing at the two stations some celestial pheno- 
menon which occurs at the same absolute moment for the whole 
earth Hipparchus pointed out how observations of lunar 
eclipses could be used in this way, and for about fifteen hundred 
years this was th( only method available When Regiomontanus 
began to publish his ephemerides towards the end of the 15th 
century, they furnished other means of determining the longitude 
Thus Amerigo Vespucci observed on the 23rd of August 1499, 
somewhere on the coast of Venezuela, that the moon at 7^ 3o‘“ 
p m was 1°, at midnight 5^° cast of Mars, from this he concluded 
that they must have been in conjunction at 6‘‘ 30“^, whereas the 
ephcmcris announced this to take place at midnight This gave 
the longitude of liis station as roughly equal to 5 J hours west of 
Cadiz 1 he instruments and the lunai tables at that time being 
very imperfect, the longitudes determined were very erroneous 
Ihe inv^ention of the telescope early in the 17th century made 
It possible to observe eclipses of Jupiter’s satellites, but there 
is to a great extent the same drawback attached to these as to 
lunar eclipses that it is impossible to observe with sufficient 
accuracy the moments at which they occur 

Eclipses of the sun and occultations of stai s by the moon were 
also much used for determining longitude before the mvention 
of chronometers and the electric telegraph offered better means 
for fixing the longitude of observatories These methods are 
now hardly evei emplo\ ed except by travellers, as thev are very 
inferior as regards accuracy For the necessary formulae see 
ChduvantVb Spherical and Practical Astronomy, \ 518-542 and 
5SO-557 

We now proceed to consider the four methods for finding the 
longitudes of fixed observatories, v iz by (i) moon culminations, 
(2) rockeb or other signals, (3) transport of chronometers, anel 
(4) transmission of time bv the electric telegraph 

I Moon Culminations — Owing to the rapid oibital motion of the 
moon the sidereal time of its culmination is different for different 
meridians If therefore the rate of the moon's change 01 right 
ascension is known it is easv from the obser\ cd time of culmination 
at two stations to deduce their difference of longitude In order 
to be as much as possible independent of instrumental errors some 

standard stars nearlv on the parallel of the moon aie observed at 
the two stations, these ' mooii-culminatmg stars ” are gi\en in the 
ephemerides in order to secure that lx)th observers take the same 
stars As either the preceding or the following limb not the centie 
of the moon is observed allowance must be made for the time the 
semi-diameter takes to pass the mendian and for the change of right 
ascension durmg this time This method was proposed by Pigott 
towards the end of the i8th century and has been much used, 
but though it may be \ ery serviceable on journeys and expeditions 
to distant places where the chronometne and telegraphic methods 
cannot be employed it is not accurate enough for fixed observatories 
Enors of four to six seconds of time have frequently been noticed 
in longitudes obtained by -his method from a limited number of 
observations eg 4 47 iii the case of the Madras obser\ atort ^ 

‘ For a complete hst of the standard tunes adopted m all countries 
see Publications of the U S Naval Observatory vol i\ app i\ 
(Washington 1906) 

^ For field stations the plAtographic method first proposed and 
carried out by Captain Hills R E in 1895 niay be found advan- 
tageous A camera of rigid form is set up and some instantaneous 
moon-exposures are made after which the camera is left untouched 
until a few exposures can be made of a couple of bright stars, which 
arc allowed to impress their trails on the plate for 15 or 30 seconds 
If the exact local time 01 each ex]X)sure be known such a plate 
gives the data necessary for computing the moon's position at the 
time of each exposure aiul henc-e the Greenwich time and longitude 
{Memoirs Roy A sir Soc , 1899 liii 117) 
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2 Signals — In 1671 Picard determined the difference of longitude 
between Copenhagen and the site of Tycho Brahe's observatory 
by watching from the latter the covermg and uncovering of a fire 
hghted on the top of the observatory tower at Copenhagen Powder 
or rocket signals have been in use since the middle of the i8th 
century, they are nowadays never used for this purpose although 
several of the principal observatories of Europe were connected m 
thir manner caily in tlie 19th centurj^ ^ 

3 Transport of Chronometers — Ihis means of determmmg longi- 
tude was first tn^ in cases where the chronometers could be brought 
the whole way by sea but the improved means of communication 
on land led to its adoption in 1828 between the observatories at 
Greonmeh and Cirnbridge and in the following years between 
many other observatories A few of the more extensive expeditions 
undertaken for this object deserve to Ik mentioned In 1843 more 
than sixty chronometers were sent sixteen times backwards and 
forwards between Altona and Pulkowa, and m 1844 forty chrono- 
meters weie sent the same number of times between Altona and 
Greenwich In 1844 the longitude of Valontia on the south west 
coast of Ireland was determined by transporting thirty pocket 
chronometers via Liverpool and Kingstown and having an inter- 
mediate station at the latter place The longitude of the United 
States Naval Observatory has been frequently determined from 
Greenuich The following results will give an idea of the accuracy 
of the method^ — 

Previous to 1 840 373 chronometers 5*' 8*" 12 52* 

Expedition of 1849, Bond s discussion 11 20* 

, Walker’s 1206* 

, ,, Bond s second result 12 20'* + o 20® 

i» 1855 52 clironometers, 6 trips 

Bond 13 49S + o 19s 

Ihe value now accented from the telegraphic determination is 
gin 12 09' The probable errors of the results for Pulkowa- 
Altona and Altona-oreenvvich were supposed to be + o 039^ and 
+ o 042“ It 1*5 of course only natural that the uncertainty of the 
results for the transatlantic longitude should be much greater, 
considenng the length of time which elapsed between the ratmg 
of the chronometers at the observitoncs of Boston Cambridge 
(Massachusetts) and Liverpool The difficulty of the method 
consists in determining the ' travelling rate " Eaeli time a chrono- 
meter leaves the station A and returns to it the error is determined, 
and consequently the rate for the time oecupiod by the journeys 
from A to B and from B to A and by the sojourn at B Similarly 
a rate i’» found by each departure from and return to B, and the 
time of rest at A and B is also utihzed for determining the stationary 
rate In this way a senes of rales for overlapping intervals of 
time are found, from which the travelhng rates may bo interpolated 
It is owing to the uncertainty which necessarily attaches to the rate 
of a chronometer dunng long journeys, especially by land, whero 
they are exposed to shaking ana more or less violent motion, that it 
IS desirable to employ a great number It is scarcely necessary to 
mention that the temperature correction for each chronometer 
must be carefully investigated and the local time rigorously dotor- 
mmed at each station dunng the entire period of the operations 

4 Telegraphic Determination of Longitude — This was first sug- 
gested bv the Amencan astronomer S C Walker, and owed its 
development to the United States Coast Survey, whore it was em- 
ployed from about 1849 Nearly all the more important pubhc 
observatones have now iKen connected m this way on the contment 
of Europe, cluofly at the instigation of the ‘ EuropcLische Grad 
liiessung ” while the determinations in connexion with the transits 
of Venus and those carried out m recent years by the Amencan, 
French British and Colonial governments have completed the 
circuit of the greater part of the globe The telegraphic method 
compares the local time at one station with that at the other by means 
of electric signals If a signal is sent from the eastern station 
A at the local time T, and received at the western station B at the 
local tune Tj then if the time taken by the current to pass through 
the wire IS called 2, the difference of longitude is 

\ = T — ' Tj -f- X, 

and similarly if a signal is sent from B at the time Tg and received 

at A at Tj we have A = Tg — Tg — ;r 

from which the unknown quantity x can be eliminated 

The operations of a telegraphic longitude determination can be 
arranged in two ways Either the local time is determined at both 
stations and the clocks are compared by telegraph or the time 
determinations arc marked simultaneously on the two chrono- 
graphs at the two stations so that further signals for clock compari- 
son are unnecessary The first method has to be used when the 
telegraph is only for a hmited time each night at the disposal of the 
observers or when the chmatic conditions at the two stations are 
so different that clear weather cannot often be expected to occur 
at both simultaneously also when the difference of longitude is so 
considerable that too much time would be lost at the eastern station 
waiting for the arrival of the transit record of one star from the 

^ For instance Greenwich and Pans m 1825 {Phil Trans , 1826) 
The result, 9“ 21 6* is only alxiut o 6» too great 
2 Gould Transatlantic Longitude, p 5 (Washington, 1869) 


western station before observing another star The independent 
time determination also offers the advantage that the observations 
may bo taken either by eve and ear or by the chronograph, but as 
the observations made with the chronograph are somewhat more 
accurate than those made by eye and car, the chronograph should 
bo used wherever possible Ihis method is the one generally 
adopted The method of simultaneous registration at both stations 
of transits of the same stars has one advantage Each transit 
observed at both stations furnishes a value of the difference of longi- 
tude so that the final result is less dependent on the clock rate than 
m the first method, which necessitates the combination of a senes 
of clock errors determined durtng the night to form a value of the 
clock error for the time when the exchange of signals took place 
When using this method it Is advisable to select thg stars in such a 
manner that only one station at a time is at work, so that the in- 
tensity of the current can be readjusted (by means of a rheostat) 
between every despatch and receipt of signals This attention to the 
mtensity of the current is necessary whatever method is employed 
as the constancy of the transmission time [x in the above equations) 
chiefly depends on the constancy of the current The probaole error 
of a difference of longitude deduced from one star appears to be ^ 
for eye and ear transits ± o o8‘, 
for chronograph transits + 007% 
while the probable error of the fifial result 01 a carefully planned 
and well executed senes of telegraphic longitude operations is 
generally between ± 010 and ± o 020* 

Wireless telegraphy was for the first lime employed m 1906 m a 
determination of the difference of longitude between Potsdam and 

Brocken the signals being sent from Nauen 32 km froni the former 

and 183 km from the latter station The resulting clock-differences 
were found to be ouitc independent of the energy of the electric 
waves Wireless telegraphy will no doubt in future be much used 
m places where it may be desirable to determine the longitudes of a 
number of stations at the same time 

It IS evident that the success of a determmation of longitude 
depends to a very great extent on the accurate determination of 
time at the two stations, and groat care must therefore be taken to 
determine the'instrumental eirors repeatedly during a night’s work 
But m addition to the uncertamty which onteis mto the results 
from the ordinary errors of observation, there is another source of 
error which becomes of special importance m longitude work, viz 
the so called personal error The discovery of the fact that all 
observers differ more or less in their estimation of the time when 
a star crosses one of the spider hnes m the transit instrument was 
made by F W Bessel m 1820 , * and as he happened to differ fully a 
second of time from several other observers this remarkably large 
error naturally caused the phenomenon to bo carefully examined 
Bessel also suggested what appears to be the right explanation viz 
the CO operation of two senses in obsorvmg transits by eye and ear, 
the ear having to count the beats of the clock while the eye compares 
the distanciyjf the star from the spider line at the last beat before the 
transit witlFthe distance at the hrst beat after it thus estimating 
the fraction of second at which the transit took place It can easily 
be conceived that one person may first hear and then sec, while to 
another these sensations take place in the reverse order , and to this 
possible source of error may be added the sensible time required bv 
the transmission of sensations through the nerves to the brain and 
for the latter to act upon them As the chronograpluc method of 
observing dispenses with one sense (that of heaiing) and merely 
requires the watching of the starts motion and the pressing of an 
electnc key at tho moment when the star is bisected by the thread, 
the personal errors should in this case be much smaller than when 
the eye and ear method is employed And it is a fact that in the 
former method there have never occurred errors of between half and 
a whole second such as have not infrequently appeared m the latter 
method 

In transit observations generally this personal error does not 
cause any inconvenience, so long as only one observer is employed 
at a time, and unless the amount of the error vanes with the magni- 
tude of the star (which is often the case) , but when absolute time has 
to be determined, as in longitude -work, the full amount of the per- 
sonal equation between the tv'o observers must be carefully ascer- 
tained and taken mto account And an observer’s error has often 
been found to vary very considerably not only from year to year 
but even within much shorter intervals, the use of a new instrument, 
though perhaps not differing m construction from the accustomed 
one, has also been known to affect the personal error For a number 
of years this latter circumstance was coupled with another which 
seemed perfectly incomprehensible, the personal error appearing 
to vary with the reversal of the instrument, that is, with the position 
of the illuminating lamp east or west But in 1869-1870 Hirsch 
noticed during the longitude operations in Switzerland that this was 

Albrecht Bestimmung von Ldngendifferemen mit Hulfe des 
electrischen lelegraphen, p 80 (4 to, Leipzig 1869) 

^ Maskelyne had m 1795 noticed that one of his assistants observed 
transits more than half a second later than himself but this was 
supposed to arise from some wrong method of observing adopted 
by the assistant and the matter was not further looked in 
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caused by a shifting of the reflector inside the telescope, by means 
of which the held is illuminated, which produced an apparent 
shifting of the image of the spider lines, unless the eyepiece was 
very accurately focused for the observer’s sight The simplest and 
best way to find tlie equation between two observers is to let one 
observe the transits of stars over half the wires in the telescope, 
and the other observe the transits over the remainder, each taking 
care to refocus the eyepiece for himself in order to avoid the above- 
mentioned source of error The single transits reduced to the middle 
wire give immediately the equation, and, in order to ehnunato 
errors in the assumed wire-intervals, each observer uses alternately 
the first and the second half of the wires In longitude work, the 
two observers generally after the completion of a certain number of 
nights' work exchange stations and commence a new set of observa- 
tions the mean of the two results thus obtained should be free from 
the effect of personal error, provided that the errors of both observers 
have remained constant the whole tune It is therefore advisable 
to let the observers compare themselves, at the begmning, middle and 
end of the operations, and, if possible, at both the instruments 
employed A useful check on the results is afforded by simultaneous 
expenments with one of the mstruments contnved by C Wolf, 
Kaiser and others, by which the absolute personal error of an 
observer can be determined Ihough differing much in detail, 
thtse instruments arc all constructed on the same principle an 
artificial star (a lamp shining through a minute hole in a screen 
mounted on a small carnage moved by clockwork) passes m succes- 
sion across a number of Unes drawn on oiled paper, while an electric 
contact IS made at the precise moment when the star is bisected 
on each linf by the carriage passing a number of adjustable contact 
makers Ihc currents thus made register the transits automatically 
on a chronograph, while the observer, viewing tlie apparatus through 
lus telescope, can observe the transits in the usual manner either by 
eye and ear or by chronograph, thus immediately finding his personal 
error Ihcsc contrivances have sometimes been used to educate 
pupils learning to observe, and expenence has shown that a consider 
able personal error can be generally somewhat diminished tlirough 
practice By using Repsold s self registenng micrometer, which 
enables the observer to follow the motions of the star with a movable 
vertical wire which automaticallv registers its passage over certam 
fixed points 111 the cycjiiccc, the effect of personal error is almost 
completely ehrainated In Uie determination of the difference of 
longitude between Potsdam and Greenwich m 1903 the two observers 
w ith their instruments exchanged stations in the middle of the opera 
tions, and tlie sum of tlieir personal and instrumental equation was 
o ooQS with a probable error of + o 003* 

Litfrature — General treatises on spherical astronomy, such as 
Brunnow's Lehrbuch dev ^phunsi^hen Astronomte (3rd ed , Berhn, 
1871 trans into Enghsh and several othci languages) and Chain e 
net s Manual, treat very fully of the numerous methods of deter- 
mining time by combination of altitudes or <izimuths of several 
stars For telegraphic longitude work see the Publicatwnen des 
kon preussibchen geodaitschtn InsMuts, the Reports of the United 
States Coast and Geodetic Survey, vol ix of the Account of the Great 
Irigonometrical burvey of India, and Report of the Chief Astronomer, 
rgoj (Ottawa, 1906), which gives a useful review of recent longitmie 
work in the Pacific and adjacent countries On personal errors 
see Dreyer, Proc Roy Irish Acad (1876), 2nd senes, vol u p ^84, 
and ' Reehtrehes sur I'^quaiaon pcrsoncllc par M F Gonnesiat '' in 
the Irav deVohsevv de Lyon , vol 11 (J L E D ) 

TIME, STANDARD Local time is determined by the relation 
of the meridian of a place to the sun Noon at any place is 
defined as the moment when either the true or mean sun passes 
the meridian of that place, according as apparent or mean time 
IS used Practically, the use of mean time is now universal, so 
that wc may regard the mean sun as that by which noon is 
determined As the earth revolves, all its meridians are brought 
under the sun in succession or, relative to the earth, noon con- 
tinually travels around the earth, making the circuit in twenty- 
four hours It follows that noon, and therefore any other hour 
of the da> , is later by four minutes for every degree of longitude 
towards the west, so that a watch carried east or west will be 
found to deviate from local time by an amount proportional to 
the change of longitude Before the time of railways this devia- 
tion was not productive of inconvenience But when railway 
travelling became common, tram schedules had to be more exact 
than those of a mail coach, and the traveller was rapidly carried 
to places where the local time continually deviated from that 
shown by his watch The use of such time thus had to be modified 
in places where intercommunication with others of a different 
longitude was frequent Thus arose a practice on the part of 
railways of using the time of some central or important aty on its 
line for all places not too distant, which time would naturally 
be adopted by the inhabitants of the region through which it 


passed For a similar reason, in countries which did not extend 
through a large fraction of an hour of longitude, it was natural 
to use the time of the capital throughout all or a large part of its 
extent Thus Greenwich time has long been in use throughout 
England, and all the railways of France are run by Pans time 
But inconvenience was still unavoidable in passing from one 
country to another, or m travelling through long stretches in tRe 
same country The inconvenience was especially felt in the 
United States, where every railway, and even every long stretch 
of several great railways, had its own time system Thus it 
happened not infrequently that in a single station clocks would 
be found set to the time of thiee different meridians, one for 
the road toward the east, another for the road toward the west, 
and a third for the meridian of the place, or local use 

A device now being generally adopted to do away with this 
confusion was planned in 1878-1879 by Mr (afterwards Sir) 
Sandford Fleming, and published in the Journal of the Canadian 
Institute of Toronto for 1879 On the initiative of this organiza- 
tion, Mr Fleming’s proposals were officially communicated to the 
leading governments of the world with a view of securing an 
international unification of the method of designating the hour 
of the day for common use Naturally connected with the 
proposal was that of a prime meridian, from which all longitudes 
should be reckoned United States invited an international con- 
ference, which was held in Washington in 1884, for the purpose 
of proposing a standard meridian to which longitudes and times 
should be referred 

Before this conference was called the railway managers of the 
United States, after long discussion, adopted the s} stem Its fun- 
damental idea was that twenty-four standard meridians should 
be established 15° apart in longitude, starting from the meridian 
of Greenwich and extending round the globe Then on each 
meridian the local time would differ from Greenwich time by some 
entire number of hours At every point of the globe the time to 
be adopted for common use was that of the nearest standard 
meridian These meridians would therefore mark the central 
lines of twenty-four zones, v, ithin each of which the time to be 
adopted would be uniform, but which would change by an hour 
on passing from one zone into another The inhabitants of each 
zone naturally use the time of the zone instead of their local 
time, the maximum difference between the two being half an 
hour 

When the system was first established m the United States a 
delicate legal question arose as to whether the business of banks 
and courts should be legally adjusted to the new time This was 
soon settled by state laws making the standard time legal within 
the limits of each zone A similar system is being adopted m 
Europe, the standard meridians being those of 15°, 30°, &c , east 
of Greenwich France, how^ever, still adheres to Pans time,^ but 
Belgium and Holland use Greenwich time, and SwitzerFnd, 
Italy and central Germany use the time of 15° E , and therefore 
one hour in advance of that of Greenwich This is termed 
mid-European time 

The system we have described is that adopted for the purposes 
of the railways and of daily life For scientific and for some 
international purposes yet other modifications are desirable. 
An important distinction must be made between the cases in 
which convenience requires that the time have some relation to 
the hour of the day, and those where no such relation is required 
The former is the case in designating acts or occurrences which 
depend upon our daily routine of rest and wakefulness But if 
nothing IS necessary except the designation of some moment of 
absolute time, irrespective of our daily routme of life, then only 
a single measure for the whole world is necessary At the 
Washington Meridian Confeience of 1884 it was proposed that 
Greenwich time should be adopted as a standard for the whole 
world m all matters of this class, especially in astronomical 
practice and in cable despatches But this system does not seem 
to have been extensively adopted outside of astronomy, the 

^ A bill adopting Greenwich time in France, which had already 
passed the Chamber of Deputies, was favourably reported on in the 
Senate in December 1910 
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cultivators of which are most accustomed to the conversion of 
local into standard or Greenwich time An unavoidable 
inconvenience associated with the system is the uncertainty in 
many cases whether local or Greenwich mean time is under- 
stood This must be especially the case with magnetic and 
seismic phenomena, the designation of which should be uniform 
for the whole earth, at present, however, we cannot invariably 
expect local observers to convert their observations from local 
into Greenwich mean time 

Associated with this question is that of the moment when the 
day should begin, or from which the hours should be counted 
The civil division of the day into a m {ante mertdtetn, before 
mid-day) and p m {post mendtem, after mid day), now practi- 
cally universal in household and ordinary civil life, is impracti- 
cable for scientific purposes, where a count of the hours from o 
up to 24 is necessary In railway schedules the necessity of 
distinguishing a m from p m when our civil time is used is 
found so troublesome that in some countries, especially Italy 
and Canada, the 24-hour system is used Hours after noon are 
there designated as 13, 14, &c , up to midnight, at which moment 
a new day begins On the other hand, with some few exceptions, 
astronomers have almost from time immemorial begun their day 
at noon, and navigators have very generally adopted the same 
practice, but for a quite different reason In astronomy the 
day begins at noon for two reasons of convenienre One is that 
as the day is fixed by the transit of the sun over the meridian, it 
is more natural to start the count of the hours from this moment 
than from that when the sun is on the invisible antimeridian at 
midnight This practice also coincides with that of counting the 
hours of sidereal time from the transit of the vernal equinox, and 
leads to the simple rule that the local mean time is equal to the 
hour angle of the mean sun The other reason is that, as the 
astronomer makes most of his observations at night, and often 
after midnight, it is inconvenient to begin a new day at the 
latter hour This consideration is however reversed m day 
observations, especially those on the sun, but these are lew in 
number 

Navigators began the day at noon because their latitude is 
determined by observations of the sun, while the longitude is 
also generally determined during the daytime Thus, in doing 
the “ day’s work ” in the log, the position of the ship was always 
computed for noon Such being the case, it was found more 
convenient to begin the count of a new day at this hour, to be 
continued through the night until the following noon But the 
navigator’s count of days W'as one day in advance of that of the 
astronomers, for example, March the loth, astronomical time, 
begins on the loth day of March at noon, and this count continues 
until noon of the day following, so that the forenoon of March the 
iith, civil time, is still March the loth, astronomical time But 
the navigator begins March the iith at noon on March the loth 
This difference is worthy of mention because a widespread 
misapprehension exists that the navigator was forced to count 
his days from noon owing to the adoption of the same system 
m the Nautical Almanac The fact is that the practice of the 
navigator, like that of the astronomer, was adopted purely for 
his own convenience, and for the reasons just set forth It is, 
however, being changed so as to conform to civil time, but as 
\ et no general law prescnlxjs the change 

At the Meridian Conference of 1884 it was proposed that the 
practice of beginning the day at midnight should be adopted 
universally in astronomy and navigation, and that the hours 
should be counted from that moment in all the nautical and 
astronomical ephemendes The question of adopting this system 
became a subject of international correspondence The views 
of the directors of the astrononfical ephemendes, so far as 
elicited, were strongly against the change The considerations 
which determined them were the confusion which the change 
would introduce into the tables and the count of time in the 
ephemendes, including the relation of sidereal and solar time, 
the unavoidable doubt as to whether the one or the other 
system was used in astronomical publications, and the danger 
of placing in the hands of the navigator an ephemens in which 


the hours should have a different meaning from that to which 
he was accustomed On the other hand, the reasons of con- 
venience which led to the practice of beginnmg the day at noon 
still continued, so that nothing could be shown to counterbalance 
these drawbacks Still, in works to be used by the public, 
especially almanacs and other astronomical annuals, it is neces- 
sary to convert astronomical into civil time This must con- 
tinue to be done, but offers no difficulty to the authors of such 
works, who are acquainted with the difference, nor to the public, 
which has no interest in the ephemendes and measures of time 
used by the professional astronomer (S N ) 

TIME BARGAINS, a financial 01 commercial Term for opera- 
tions in securities or commodities which are to bd completed 
at a future date, as opposed to bargains which are settled 
immediately (See Market ) 

TIMGAD, a ruined city 23 m S E of Batna in the department 
I of Constantine, Algeria Timgad, the Thamugas of the Romans, 
[ was built on the lower slopes of the northern side of the Aures 
Mountains, and was situated at the intersection of six roads 
It was traversed by two mam streets, the Cardo Maximus 
running north and south, and the Decumanus Maximus east and 
west The residential part of the town was on a lower level 
than the capitol and most of the other public buildings The 
ruins of the capitol occupy a prominent position in the south- 
west of the city Some of the columns of the fa9dde (which are 
of the Corinthian order and 45 ft high) have been re-erected 
The dimensions of the capitol correspond with those of the 
Pantheon at Rome Immediately north of the cap’tol are the 
remains of a large market, to the east are the ruins of the forum, 
basilica and theatre The auditorium of the theatre, which 
held nearly 4000 persons, is complete A little west of the 
theatre are baths, containing paved and mosaic floors in perfect 
preservation Rums of other and larger thermae are found m 
all four quarters of the city, those on the north being very 
extensive Across the Decumanus Maximus just north-east 
of the market is the arch of Trajan — &till erect, and restored 
in 1900 The arch is of the Corinthian order, and has three 
openings, the central one being ii ft wide Each facade has 
four fluted columns 19 ft high The chief material used in 
building the arch was sandstone The fluted columns are of 
fine white^mestone and smaller columns are of coloured marble 
At the other (eastern) end of the street are the remains of another 
triumphal ar^.h West of the capitol are the ruins of a large 
(hurch, a square building with circular apse, built in the 7th 
century Ihere are also remains of six other churches About 
400 >ds south of the city, the walls nearly entire, is a ruined 
citadel, a quadrangular building 360 ft by 295 ft , with eight 
towers It was built (or rebuilt) by the Byzantine army in the 
6th century Near the northern thermae is the house of the 
director of the excavations and a museum containing small 
objects found in the rums 

Numerous inscriptions have been found on the rums, and from 
them many events in the history of Thamugas have been learnt 
In the year a d ioo the emperor Trajan gave orders to build a 
city on the site of a fortified post on the road between Theveste 
and Lambaesis This city, called Colonia Marciana Irajana 
Thamugas (Marciana in honour of Trajan’s sister) appears from 
the inscriptions to have been completed, as far as the principal 
buildings were concerned, in seventeen years A legion of 
Parthian veterans was stationed in the newly founded city 
From the time of its foundation to the 4th century Thamugas 
seems to have enjoyed a peaceful and prosperous existence 
Numerous inscriptions testify to the manner of life of the 
citizens In the 3rd century Thamugas became a centre of 
Christian activity, and in the next century espoused the cause 
of the Donatists The city declined in importance after the 
Vandal invasion in the 5th century, and was found in a ruinous 
condition by the Byzantine general Solomon, who occupied it 
A D 535 It IS believed that the Berbers from the neighbouring 
mountains destroyed the city, hoping thus to prevent it being 
used as a stronghold from which to harry them Thamugas 
was, however, repeopled, and in the 7th century was a Christian 
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City After the defeat of Gregorius, governor of Africa, by the 
Arabs in 647, Thamugas passes from history After centuries 
of neglect James Bruce, the African traveller, visited the spot 
(1765), made careful drawings of the monuments and deciphered 
some of the inscriptions Bruce was followed, more than a 
century later (1875), by Sir R Lambert Playfair, British consul- 
general at Algiers, and soon afterwards (1875-1876) Professor 
Masqueray published a report on the state of the rums Since 
1881 Thamugas has been systematically explored, and the rums 
excavated under the direction of the Service des monuments 
histonques Among the objects discovered are a senes of 
standard measures — five cavities hollowed out of a stone slab 

Seventeen miles west of Timgad, on the site of the Roman city 
Lambaesis, is Lambessa {qv) 

See G Boeswillwald, R Cagnat and A Ballu, Ttmgad, une ctU 
afneame sous Vempire romatn, and A Ballu, Guide illusirl de Fimgad 
(Pans, 190^) 

TIMOCREON, of Lilysus in Rhodes, Greek lyric poet, flourished 
about 480 B c During the Pqfsian wars he had been banished 
on suspicion of medism ” Themistocles had promised to 
procure his recall, but was unable to resist the bribes of limo- 
creon’s adversaries and iillowed him to remain in exile Timo- 
creon thereupon attacked him most bitterly (see Plutarch, 
Themistocles j 21), and Simonides, the friend of Themistocles, 
retort! d in an epigram (Anth Pal vii 348) limocreon was 
also known as a composer of scolta (drinking-songs) and, accord- 
ing to Suidas, wrote plays in the style of the oM comedy 
His gluttony and drunkenness were notorious, and he was an 
athlete of great prowess 

TIMOLEON {c 41 1-337 Bc), of Corinth, Greek statesman 
and general As the champion of Greec e against Carthage he is 
closely connected with the history of Sicily, especially Syracuse 
(qv) When his brother Timophanes, whose life he had saved 
in battle, took possession of the acropolis of Corinth and made 
himself master of the city, 1 imoleon, after an ineffectual protest, 
tacitly acquiesced while the friends who accompanied him put 
Dmophanes to death Public opinion approved his conduct 
as patriotic, but the curses of his mother and the indignation 
of some of his kinsfolk drove him into retirement for twenty 
years In 344 envoys came from Syracuse to Corinth, to appeal 
to the mother-city for relief from the intestine feuds from which 
the Syracusans and all the Greeks of Sicily were suffering 
Carthage too, their old and bitter foe, was intriguing with the 
local despots Corinth could not refuse help, though her chief 
citizens declined the responsibility of attempting to establish a 
settled government in the factious and turbulent Syracuse 
Timoleon, being named hv an unknown voice in the popular 
assembly, was chosen by a unanimous vote to undertake the 
mission, and set sail for Sicily with a few of the leading citizens 
of Corinth and a small trovip of Greek mercinaries He eluded 
a Carthaginian squadron and landed at Tauromenium (laor- 
mina), where he met with a friendly reception At this time 
Hicetas, tyrant of Leontini, was master of S\ racuse, with the 
exception of the island of Ortygia, which was occupied by 
Dionysius, still nominally tyrant Hicetas was defeated at 
Adranum, an inland town, and driven back to Syracuse In 343 
Dionysius surrendered Ortygia on condition of being gran tea a 
safe conduct to Corinth Hicttas now received help from 
Carthage (60,000 men), but ill-success roused mutual suspicion, 
the Carthaginians abandoned Hicetas, who w^as besieged in 
Lcontmi, and compelled to surrender Timoleon was thus 
master of Syracuse He at once began the work of restoration, 
bringing new settlers from the mother-city and from Greece 
generally, and establishing a popular government on the basis 
of the democratic laws of Diodes The citadel was razed to the 
ground, and a court of justice erected on its site The amphi- 
polos, or priest of Olympian Zeus, who was annually chosen by 
lot out of three clans, was invested with the chief magistracy 
The impress of Timoleon’s reforms seems to have lasted to the 
days of Augustus Hicetas again induced Carthage to send 
(340-339) a great army (70,000), which landed at Lilybaeum 
(Marsala) With a miscellaneous levy of about 12,000 men, 


most of them mercenaries, Timoleon marched westwards across 
the island into the neighbourhood of Selinus and won a great 
and decisive victory on the Crimissus The general himself 
led his infantry, and the enemy’s discomfiture was completed 
by a blinding storm of rain and hail This victor>^ gave the 
Greeks of Su ily many years of peace and safety from Carthage 
Carthage made, however, one more effort and despatched softie 
mercenaries to prolong the conflict between Fimolec/n and the 
tyrants But it ended (338) in the defeat of Hicetas, who was 
taken prisoner and put to death, by a treaty the dominion of 
Carthage in Sicily was confined to the west of the Halycus 
(Plaiant) Timoleon then retired into private life without 
assuming any title or office, though he remained practically 
supreme, not only at Syracuse, but throughout the island Not- 
withstanding the many elements of discord Sicily seems to have 
been during limoleon’s hfetime tranquil and contented He 
became blind some time before his death, but persisted in 
attending the assembly and giving his opinion, which was 
usually accepted as a unanimous vote He was buried at the 
cost of the citizens of Syracuse, who erected a monument to 
his memory in their market-place, afterwards surrounded with 
porticoes, and a gymnasium called Fimoleontcum 

Lives by Plutarch and Cornelius Nepos, ste also Diod Sic xvi 
65-90, monograph by J F Arnoldt (1S50), which contains an ex- 
haustive cx.immation ot the authorities, also Sicily History y and 
Syr\cusl, with works quobd 

TIMOMACHUS, a Greek painter of the 1st century b c He 
was noted especially for two pictures, one of which represented 
Ajax during his madness, the other Medea meditating the slay- 
ing of her children Both of these works were remarkable for 
their power of expression, especially in the face, and so belong to 
the latest phase of Greek art Of the Medea we may form some 
notion from paintings found at Pompeii, representing that heroine 
standing with a sheathed sw^ord in her hand, and watching the 
children at play (llelbig, B andgemalde Campamens, Nos 1262- 
1265) 

TIMON, of Athens, the noted misanthrope, celebrated in 
Shakespeare’s play, lived during the Peloponnesian War He is 
more than once alluded to by Aristophanes and other comedians 
Plutarch introduces a short account of his life in his biography 
of Mark Antony (ch 70), who built a retreat called Timonium 
(Strabo xvii 794) at Alexandna Timon also gave his name to 
one of Lucian’s dialogues Shakespeare probably derived his 
knowledge of limon mainly from Plutarch, but the Timon of 
Shakespeare so resembles the limon of Lucian that Shakespeare 
(or whoever wrote the first sketch of the play) may have had 
access to the dialogue 

TIMON (c 320-230), of Phlius, Greek sceptic philosopher and 
satirical poet, a pupil of Stilpo the Mcgarian and Pyrrho of Elis 
Having made a fortune by teaching and lecturing in Chalcedon 
he spent the rest of his life chiefly at Athens, where he died 
Ills writings (Diogenes Laertius, ix ch 12) were numerous both 
in prose and in verse besides the StAAot, he is said to have 
written epic poems, tragedies, comedies and satync dramas 
But he IS best known as the author of the 2 tXXot, three 
books of sarcastic hexameter \erses, written against the Greek 
philosophers 

The fragments that remain (about 140 lines or parts of lines, 
printed m F W A Mullach, Frag phtl grace 1 84-98) sliow that 
1 imon posscsst d some of the qualities of a great satiribt togethei 
w ith a command of the hexameter but he h id no loftier aim than to 
awaken laughUr Philobophers arc “ excessively cunning murderers 
of many w ise saws ’ (v 96) , the only two whom he sj^ares arc 
Xenophanes, *' the modest censor of Homer’s lies" {v 20), and 
Pyrrho, against whom " no other mortal dart contend " {v 126) 
Besides the 'S.iKKoi we have some lines preserved from the TvSaA^uof 
a poem in clegi ic verse, which^appears to have inculcated the tenets 
of scepticism, and one or two fragments which cannot be with cer- 
tainty assigned to either poem The^re is a referenct to Timon in 
Eus Praep Ev xiv (Eng trans by E H Gifford, 1903, p 761) 
Fragments of his poems have been collected by Wolke, De graecorum 
sy^llts (Warsaw, 1820), Paul, Dis^ertatio de syllts (Berlin, 1821), 
and Wachsmiith, Silhgraphorum grace reliquiae (Leipzig, 1885) 

TIMOR, an island of the Malav Archipelago, the easternmost 
and largest of the Lesser Sunda Islands, stretching b W and N E 
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for 300 m between 8® 40' and 10° 40' S , and between 123*^ 30' 
and 127® E It has a mean breadth of 60 m , and an area of 
about 12,500 sq m Politically its north-eastern half is Portu- 
guese, as are two small enclaves in the south-western half, the 
remainder being Dutch Timor lies in deep water a little to the 
west of the hundred fathom line, which marks in this direction 
tMfe proper limit of the shallow Arafura Sea, extending between 
it and northern Australia It differs considerably from the other 
members of the Sundanese group both in the direction of its 
mam iixis and in the prevalence of old rocks and slighter volcanic 
character It comes, however, within the great volcanic zone 
^vlllch stretches from the north of Sumatra, through Java and 
the other Sundanese islands, round to Amboyna, Tidorc, Ternate, 
Halmahera and the Philippines There appear to be volcanic 
centres m both the east and the west of the island, and the 
surface is c\ery where extremely rugged, with ridges from 4000 
to 8000 ft high, forming a confused orographic system, 
which IS by no means fully understood Mount Kabalaki in 
the north rises above 10,000 ft , the culminating point appears 
to be Mt Alas (over 12,000 ft ) near the east coast Owing 
to the prevalent dry easterly winds from the and plains of north 
Australia, Timor, like Ombay, Flores and other neighbouring 
Inlands, has a much drier climate, and a poorer vegetation, than 
islands further wxst, and has few peicnnial streams and no 
considerable rivers Hence, apart from almost untouched 
mineral wealth, such as iron, copper and gold, the island is poor 
m natural resources Coal and petroleum have been found 
At Kupang, on the south coast, the number of rainy days per 
month in the six months May to October dwindles from 4 to o, 
while the monthly rainfall gradually sinks from a little less than 
2 in to nil, the northern districts are better watered Though 
the mineral prodiu ts are varied, the supply of ores has hitherto 
proved scanty, besides which their exploitation is rendered 
difficult by the lack of labourers, water and wood The uplands 
yield fairly under cultivation, while the woodlands, which 
nowhere form true forests, contain much exiellent sandalw'ood 
This and a noted breed of hardy ponies form the chief articles 
of export Owing to the deep water between Timor and the 
Arafura Sea, the fauna of Timor presents scarcely any Australian 
types be}ond a marsupial cuscus The few mammals, such as 
deer, civet, pigs, shrews and monkeys, as well as the birds and 
insects, resemble ordinary Malayan forms 

Timor coiiMsts of a core of ancient rod s (Archcan upon which 
rest Permian anfl Uter deposits of sedimentary origin Volcanic 
rocks are also priscnt but thev arc not so extensively developed as 
in the islands of the Javan arc The Permian beds consist chiefly 
of limestone ind contain numerous fossils similar to those of the 
middle and upper divisions of the Productus limestone of northern 
India and the Artinsk stage of the Urals The best known locahty 
IS the bed of the Ayer Mati near Kupang These rocks were origin 
ally referred to the Carboniferous system and similar hmostones 
have been recorded m many parts of the island Tnassic beds \/ith 
HcUobia and Monotis are well-developed in Rotti and appear also 
to occur in Timor The fauna is similar to that of the Mcditerrane<in 
Tnas Fragments of Jurassic rock have been found amongst the 
volcamc material on the island of Kotti, but they have not yet been 
discovered in situ The Tertiary deposits form a fringe around the 
older roekb and in some places tins fringe extends far up into the 
intenor of the island 

The bulk of the poimlation is certauily Papuan, but intermingled 
with Malayan, Polynesian and other elements , hence it presents 
an extraordinary diversity of physical types, as is clearly shown by 
the portraits figured in H O Forbes’s I^aturaltsVs Wanderings in 
the Bas*ern Archipdago The natives, still mainly independent of 
their nominal Dutch and Portuguese rulers, are divided into many 
hostile tribes, speaking as many as forty distinct Pajiuan and 
Malayan languages or dialects Some are addicted to head- 
hunting, at least during war, and to other barbarous practices In 
their uma lult, or sacred (tabooed) enclosures, ntes are performed 
resembling those of the Polynesian islanders 

Portuguese Timor includes Uie neighbouring isle of Pulo Kamb- 
mg, and has an area of about 74‘>o sq m Estimates of the popula- 
tion vary from 300,000 to over hall a milhon Dilli, on the north 
coast tlie administrative headquarters and chief settlement, is a 
j)oor httlc place of some 3000 inhabitants, contaimng hardly any 
Europeans apart from the officials Macao was admimstratively 
united to Portuguese Timor till 1896, and still pays a contnbution 
to th( revenue The estimated revenue for 1901-1902 was £25,190 
(£7200 from Macao), and in 1905-1906 it was £26,968, the estimated 


expenditure was £36,532 in the carher and £43,320 in the later period 
Few ships visit the colony, except Dutch vessels trading in the 
archipelago, which call regularly at Dilli Exports (principally 
coflee and wax) are valued at ab^ut £55,000 annually, and imports 
at about the same amount 

Dutch Timor has an area of a httle over 5000 sq m Kupang, 
the chief town of the residency, contains some 8000 inhabitants, 
of whom 145 are Europeans living in well-built houses, 594 Chinese, 
and 43 Arabs In agriculture, European plants have not been 
successful, and of native products the supply is only sufficient 
for the home consumption The export of sandalwood, pomes, 
cattle, pinang nuts, &c , amounts in a year to only about £8500 
Dutch Timor gives its name to a residency comprising, besides its 
own temtory, the small adjacent islands, Rotti, Peman, &e , the 
Savu islands, bumba or Sandalwood island, the Soi#r and Allor group 
of islands, and the eastern half of Flores, all lying J)ctween 8° 5' 
and II® s' S and 119° 3' and 125® 15’ E , the total area being 17,698 
sq m It is divided into four administrative districts — Timor, 
Rotti and Savu, Larantuka (eastern Flores) and Sumba Pop of 
the residency (1905), 308,500 

It is possible that the Portuguese visited Timor before the 
Spaniards did so in 1 522 They were, at any rate, estabhshed on the 
island when the Dutch expelled them from Kupang m 1613 During 
the 1 8th century the two powers ciune frequently into conflict, and 111 
1859 their boundaries were settled by treaty This treaty was 
replaced by one signed at Lisbon m Juno 1893 The old treat> 
had proved irksome in many ways, especially as it left portions of 
the territory belonging to protected chieftains of each power as 
enclaves within the boundaries of the other This led to ficquent 
disputes, and a mixed boundary commission was therefore appointed 
under the new treaty and determined more satisfactory boundaries 
The new treaty, moreover, stipulates that all future disputes shall 
be refontcl to arbitration Equally important is the declaration, 
signed at the same time, that ei^cr power would favour the subjects 
of the other in granting concessions, &c , to the exclusion of all 
others thus Portugal and Holland secured the exclusive possession 
of Timor to themselves 

Sec P A van dcr Lith, Nederland s-lndte (Leiden, 1893-1894), 
H O Forbes, A NaturahU s Wanderings in the Eastern Archipelago 
(London, 1885) , and other general works (cf Malay Archipelago) 
Some of the problems connected with the physical features of Tmior 
arc discussed in H Zondervan’s “ Timor en de Timoreezen," 1 ijdschr 
Aardr Gen (1888), vol v (with bibhography) , K Martin and A Wieh- 
mann, Sammlungen des geologtschen Reichsmuseums (Ltiden, i88i~ 
1884) A Wichmann, ' Benent fiber cine Reisc nach dem mdisehcn 
Archiptl,’* Tijdschr Aardr Gen (1890-1892), with sketches of limoi, 
map, &c , A Rothplct/, Die Perm-, Trias-, und Jura-Formation 
auf Timor und Rotti im tndischen ArcJnpel, Palaeontographica (1892) 
PP 57'-io 6 There is a summary ol Rothpletz's results in American 
Aa/wfa/is^ (1891), XXV 959-962 For the remarkable flying survey 
of the so^h coast by the commandant of the Siboga expedition, 
explonng^e deep seas and fauna of the archipelago, sec BnllUin 
(No 35) of the Maatschappi'j ter bevordenng van het natuurkun 
onderzoek der N 1 Rolonten, R Dorcs, Apontamtntos para urn 
diccaonano chorographico de Timor," Bol Soc Geogr Lisbon (1901), 
vol XIX 

TIMOR LAUT Seaweed Timor Dutch, Ftmor Laoel), 
Tenimber or Tenimbar, a group of islands in the Malay Archi- 
pelago, S W of the Aru Islands, between 6° 20' and S'" 30' S , 
and J30® 40' and 132° 5' E By the Dutch, in whose residency 
of Amboyna they are included, they are politically divided into 
two districts, Larat, including the inhabited islands of Lai at, 
Vordate, Molu, and Maro, together with many uninhabited 
islands, and Sera, including the Sera Islands, Sclaru, and the 
southern part of Yamdena, all inhabited. Only Yamdena 
and Selaru are by the natives called Timor Laut, all the 
others they call Tenimbar The group is in the mam 
coralline. Vordate, Molu and south-eastern Yamdena have a 
maximum height of 820 ft , the rest are low and flat, excvpt 
Laibobar, apparently a volcanic islet on the west, which has an 
extinct crater 2000 ft high Yamdena, the largest island, has 
an area of about 1100 sq m , the rest together about 1000 
Ritabel in Larat is the only safe roadstead during the east and 
west monsoons The fauna includes buffaloes, a marsupial 
cuscus, some bats, the beautiful scarlet lory, rare varieties oi 
the ground-tlirush, honey-eater and oriole The population is 
estimated at about 19,000 The aborigines are Papuans, but 
much mixed with Malayan and perhaps Polynesian elements 
They are a fine race, often over 6 ft tail, noted for their 
artistic sense In other respects they are pagans in a low state 
of culture, mostly divided into hostile communities and addicted 
to piracy The only means of subsistence is primitive agricultu re 
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on a poor soil, turtle and trepang fishery and cattle-rearing 
The yearly export (trepang, turtle and kamuning wood) is valued 
at only £850 to £1650. 

See H O Forbes, '* Three Months' Explorations m the Temmbar 
Islands," in Proc of Roy Geog Soc (1884^} G Riedel, jDtf slutk en 
kroeshartge r as sen iusschen Celebes en Papua (1886), W R van 
Hoevell, " Tanimbar en Timor Laoet-Eilanden," in Tt'jdschrtft 
Batavian Genootschap (1889), vol xxxm , J D Carson, " On Cramal 
Characters of the Natives of Timor-Laut," Journ Anthvop Instxt 
xni 386 

TIMOTHEUS, Athenian statesman and general, son of Conon, 
the restorer of the walls of Athens From 378-356 bc he 
frequently held' command in the war between Athens (in alliance 
with Thebes) and Sparta The object of Athens was to revive 
the old confederacy (see Delian League, § B), and to 
regain command of the sea, and in 375 Timotheus was sent with 
a fleet to sail round Peloponnesus by way of demonstration 
against Sparta He gamed over Cephallenia, secured the fnend- 
ship of the Acamanians and Molossians, and took Corcyra, but 
used his victory with moderation Want of funds and jealousy 
of the Thebans led to a short peace In 373 Timotheus was 
appointed to the command of a fleet for the relief of Corcyra, 
then beleaguered by the Spartans But his ships were not fully 
manned, and to recruit their strength he cruised m the Aegt^an 
The delay excited the indignation of the Athenians, who brought 
him to trial, but, thanks to the exertions of his friends — Jason, 
tyrant of Pherac, and Alcetas, king of the Molossians, both of 
whom went to Athens to plead his cause — he was acquitted 
He had previously been superseded m his command by 
Iphicratcs Being reduced to great poverty — for he had pledged 
his private property in order to put the fleet in an efficient state — 
he left Athens and took service with the king of Persia We 
next hear of him about 366, when, having returned to Athens, 
he was sent to support Ariobarzanes, satrap of Phrygia But, 
finding that the satrap was m open revolt against Persia, Timo- 
theus, in conformity with his instructions, abstained from helping 
him and turned his arms against Samos, then occupied by a 
Persian garrison, and took it after a ten months’ sitge (366-65) 
He then took Scstus, Cnthote, Torone, Potidaca, Methone, 
Pydna and many other cities , but two attempts upon Amphi- 
polis failed An action was brought against him by Apollodorus, 
the son of the banker Pasion, for the return of money lent by the 
father The speech for the plaintiff is still extant, and is attri- 
buted (though not unanimously) to Demosthenes It is interesting 
as showing the manner in which Timotheus had exhausted the 
large fortune inherited from his father and the straits to which he 
was reduced by his sacrifices m the public cause In 358 or 357, 
the Athenians, in respoiT^c to a spirited appeal of limotheus, 
crossed over to Euboea and expelled the Thebans m three days 
In the course of the Social War 1 imothcus was despatched with 
Iphicrates, Menestheus, son of Iphicratcs, and Chares to put 
down the revolt The hostile fleets sighted each other in the 
Hellespont, but a gale was blowing, and Iphicrates and Timo- 
theus decided not to engage Chaies, disregarding their opposi- 
tion, lost many ships, and in his despatches he complained so 
bitteily of his colleagues that the Athenians put them on their 
trial The accusers were Chares and Aristophon, both men of 
notoriously bad character Iphicrates, who had fewer enemies 
than Timotheus, was acquitted, but Timotheus, who had always 
been disliked for his arrogance, was condemned to pay a very 
heavy fine Being unable to pay, he withdrew to Chalcis, where 
he died soon afterwards The Athenians showed their re- 
pentance by remitting the greater part of the fine to his son 
Conon His remains were buried in the Ceramicus and statues 
erected to his memory m the agora and the acropolis 

Sec Life by Cornelius Nepos, Diodorus Siculus xv , xvi , Isocrates, 
De permutatione , Pseuclo-Demosthcnes, Adversus Timotkeum, C 
Rehdantz, Vitae Jphicratts, Chabnae, Tmothei (1845). and especially 
Holm, Hist of Greece (Eng trans , vol m ) 

TIMOTHEUS, an Athenian sculptor of the 4th century b c , 
and one of the artists employed on the Mausoleum of Hali- 
carnassus An inscription at Epidaurus shows that he was 
employed to furnish models for the pedimental sculptures of 


the temple of Aesculapius on that site, and to execute in marble 
the external decorations (acrotena) for one of the gables Con- 
siderable remains of the acrotena and the pedimental figures 
have been discovered (see Greek Art, fig 44, and Epidaurus) 

TIMOTHEUS, of Miletus (c 446-357 b c ), Greek musician and 
dithyrambic poet He added one or more stnngs to the lyre, 
whereby he meurred the displeasure of the Spartans and Atiie- 
nians (E. Curtius, Htst of Greece, bk v ch. 2) He composed 
musical works of a mythological and historical character. 

Fragments in T Bergk, Poetae lyrici graect A papyrus-fragment 
of hi9 Persians (the oldest papyrus m existence) discovered at Abusir, 
has been edited by U von Wilamowitz Mbllcndorff (1903), with dis- 
cussion of the nome, metre, the number of stnngs of the lyr^ date of 
the poet and fragment See V Strazzulla, I Perstam di Eschilo ed 
tl nomo dt Ttmoteo (1904), S Sudhaus m Rhetn Mus Ivm (1903), 
p 481 , and T Remach and M Croiset in Revue des Hudes grecques, 
\vi (1903), pp 62, 323 

TIMOTHY, or Timotheus, in the Bible (Acts xvi i, xvii 14, 
), a L}caonian, the son of a Gentile father and a Jewish 
mother, Eunice (2 Tim 1 5), was born at Lystra, and was already 
a member of the Christian Church there at the time of Paul’s 
second visit He took the place formerly occupied by John 
Mark m Paul’s company, and in deference to Jewish feeling was 
circumcised He accompanied the apostle on many of his 
journeys, and was employed by him on important missions 
(i Thess 111 2,1 Cor iv 17, xvi 10) Paul speaks of him as 
his “ son,’’ and this (see Phil 11 22) refers to loyal service rather 
than to spintual parentage He was especially interested in 
the Macedonian churches, which he helped to found His 
name is associated with that of Paul in the opening salutations 
of both epistles to the Thessalonians, the second epistle to the 
Corinthians, and those to the Phihppians and Colossians He 
was, therefore, with Paul at Rome At a later date he is men- 
tioned in Heb xiii 23 as having undergone imprisonment, but 
as having been released On the basis of the ep’stles of Paul 
to Timothy, Timothy is traditionally represented as bishop of 
Ephesus, and tradition also tells that he suffered under Domitian 
His martyrdom is celebrated on the 24th of Januar^^ in the Latin 
Church, on the 22nd in the Greek 

Ihe apocryphal Acta Ttmothet (Greek and Latm) have been edited 
by Usener (Bonn, 1877), cf Lipbius, Apostelgcschichten (1884), 

II 2 

TIMOTHY, FIRST EPISTLE TO This book of the New 

Testament is really a pastoral letter upon church order, addressed 
by the apostle Paul to the Asiatic Christian i ommunities in and 
round Ephesus (1 3) ^ The object of the writing is stated in 

III 15 TTois Set €v d€ov ava^Tpl(j>€crOai It IS thrown into the 

literary form - of a letter from Paul to his lieutenant Timothy, 
but, as the closing salutation indicates (vi 21, “ grace be with 
>011,’’ vfAlv)^ the writer really has the Church in his mind all 
through The Paulme standard of doctrine is set up (1 3-20) 
as the norm of thought and practice Ihis trust and tradition 
IS to be maintained throughout the churches It involves, the 
writer proceeds to argue, the proper conduct of public worship 
(11 iseq ,8seq ), and the proper qualification for (111 2scq ) 

and dtaconi (111 8 seq ) The finale of this section (111 15-16) 
leads, by way of contrast, to a sharp prophetic warning against 
contemporary erronsts (iv i seq ), with advice upon the proper 
management of various classes of people within the Church 
(v I seq ) Special attention is given to the ecclesiastical 
“ widows ” (3 seq ) and to presbyters (17 seq ) After a 
word on slaves and masters (yi 1-2), the epistle recurs to 
the erronsts (vi 3 seq ), passing into a warning against wealth 
(6 seq) and an impressive closing charge (ii seq) The 
wnting closes with the ^ 

context and contents of 'y i7-2ia suggest that it is a later 
mterpolation, such as wntings on church disciplme were 

^ The same motive occurs in the preface to Irenaeus's treatise, 
Adv haer 

- The opposite view, which msists uwn the definite character 
of the ptistorals, is ably stated by A Kutgg m Aus Schrt/t und 
Geschichte (1898), pp 59-108 Otto and KoUing attempt to refer 
ifoptv6fAivos (i 3) to Timotliy, not to Paul, and in this way to refer 
the situation to Acts xj\ 22, but this is cxegetically untenable 
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particularly exposed to (Harnack) Their inorganic character 
naturally permitted later generations to bnng them up 
to date, and accretions of this kind may be suspected in 
I Tim ill i“i3,v 17-20 (32a), VI i7-2i,as well asinTit 1 7-9 
Other verses, like 111 ii and v 23, have all the appearance of 
misplaced glosses, perhaps from the margin When vi 20-21 
is •thus taken as a later addition, it becomes possible ^ to see in 
the reference to avriOia-u^ rrj^ il/€vBioinjfiov yvwrtm^ an allusion 
to Marcion’s well-known volume 

Attempts have been made by some critics, particularly Hesse 
(Die Entstehung der neutest Hirtenbrtefe, 1889 1 i-io, 18-20, 
IV 1-16, VI 3-16, 20 seq ) and Knokc (Prakt theol Kommentar, 
1887, 1889 a = I 3 seq , 18-20, 11 i-io, iv 12, v 1-3, 4C-6, 

11- 15, 19-23, 24 seq , wntten to Timothy from Corinth, h = 1 

12- 17, 111 14--16, iv i-ii, 13-16, 11 12-13, v 7 seq , vi 17-19, 
1 5-1 1, VI 2c-i6, 20 seq , wntten from Caesarea) to disentangle 
one or more onginal notes of Paul from the subsequent additions, 
but the comparative evenness of the style does not favour such 
analyses ^ They have more relevance and point in 2 Tim 
than in I Tim P Ewald, m his ProbabtUa beir d Text des 
I Ttm (1901), falls back upon the hypothesis of the pap5rri 
leaves or sheets having been displaced, and conjectures that 
1 12-17 originally lay between 1 2 and 1 3, while 111 T4-1V 10 
has been misplaced from after vi 2 But his keen criticism of 
Hesse and Knoke is more successful than his positive explanation 
of the textual phenomena, and a more thorough-going process of 
hterary cnticism is necessary in order to solve the problems of 
the epistle Its irregular character, abrupt connexions and loose 
transitions ® are due to the nature of the subject rather than to 
any material disarrangement of its paragraphs 

The phenomena of stylo have to be viewed in a broad light 
Allowance must bo made for the difference of vocabulary produced 
by change of subject The evidence of tvptifiiva is always to 
be rcxjoived wnth caution and strict scrutiny, no hard and fast rule 
must be set up to judge the language of a man like Paul Yet such 
considerations do not operate against the literary judgment that the 
pastorals did not come from Piul’s pen The words and phiasos 
which are common to the pastorals and the rest of the Pauline 
epistles are neither so characteristic nor so numerous as those pecu 
liar to the former and the data of style may be summed up in the 
vordict that thev point to a wnter who naturally reproducing Paul s 
standpoint as far as possible and acquainted with his epistles, yet 
betrays the ch iractenstics of his later milieu in expressions as well 
as in ideas * Thus of 174 words which occur in the jiastorals alone 
(of all the New Testament writings) 97 are foreign to the Septuagint 
and 1 16 to the rest of the Paulino letters This jiroportion of 
4ira{ tbfyfifxiva is extremely largo when the size of the pastorals 
IS taken into account and its signihcance is heightened bv the further 
fact that several of Paul’s characteristic expressions tend to be 
replaced bv others {e g irtpirartTv and <rroix^ 7 v by hva<rTpf<f>€iv, 
&C , K^pios by UforirdrTis irapovfffo by 4 iri(p<lv*ia) while a larg( 
number of Pauline words are ent irely absent (e g UBikos 
K avxao’Bai pnKpSs, fxwpla irop<f 5 o<rts, vtidtiv x*pi(r<Tfi€iv^ (ratfia 

&c ) Nor IS this by any moans all ‘ Difference m vocabu- 
lary may be partially explained (though only partially in this case) 
by difference of subject-matter and of date, but the use of pai tides 
IS one of the most unfailing of literary tests The change m the use 
of particles and the comparative rarity of the definite article form 
together \/ilh the startbng divergence in v ocabulary the chief ground 
of our perplexity " [Church Quarterly Review 1903 pp 428 seq ) 
Pauline particles like &pa 8i<f Zi6ri (irttra ifn and tSou 

1 When the literary integrity of the epistle is raaintamed this 
allusion naturally drops to the ground, since the use of the epistle 
by Polycarp rules the earher conjectures of Baur and others (who 
made the pastorals anb-Marcionite) out of court, besides, passages 
like 1 7 (Titus 1 10, 14) would not apply to the Marcionites Dr 
Hort (Judatsttc Chnshamty, pp 113 seq ) prefers to group both the 
false ypoKris (cf Rom 11 20) ancl the as Jewish casuistical 

decisions, the yevtaXoylai of 1 4 and Tit 111 9 being the legendary 
pedigrees of Jewish heroes, such as are prominent m Philo and 
the Book of Jubilees Cf Wohlenberg, jip 30-36, and on the other 
side Klopper in Zetls fur wtss Theologte (1902), pp 339 seq 

^ Hesse' s, in particular, is shipwrecked on the assumption that the 
Ignatian epistles must be dated under Marcus Aurelius 

* Thus 11 ii-T 5 seems almost like a gloss (Hesse Knoke) iv 1-8 
parts easily from its context and the olp of a i indicates a very 
loose relationship to the preceding paragraphs 

So the philologist T N^geli [DerWortschatz de^ Apostels Paulus 
1905 pp 8s seq ) whose opinion is all the more significant on this 
point that he refuses to admit any linguistic features adverse to the 
Pauline authorship of the other epistles 


disappear, the Pauline <rvp is replaced by fifrd, while prepositions 
hke &PTI ixpi itfiirpoadtv and trapd (accus ) drop out entirely 
A number of Latinisros, unexampled in the rest of Paul's epistles 
occur within the pastorals, whole families of new words, especially 
composite words (often compounded with a-pnvative Oio , oIko-, 
kciKo ® traxppo- <fn\0’) emerge with others e g tvaiBua marrbs d 
\6yos &c , and the very greeting is un Pauline (i Tim 1 2 2 Tim 

1 2) The peculiarities of syntax corroborate the impression made 
bv such features of the vocabulary There is less flow than in the 
rest of the Pauline letters ' the syntax is stiffer and more regular 

the clauses are marsnallod together and there is a tendency 
to parallelism (Lightfoot, Biblical Ei^ays p 402) An increase 
of sententious imperative clauses is also to be noted Doubtless, 
some of these features might bo set down to Paul’s amanuensis “ 
But not all of them more especially when the charattcnstic concep 
tions and ideas of the pastorals are taken into account Nor can 
it be argued that the characteristics of the pastorals are those of 
private letters, they are not private nor even semi-private as they 
stand, besides, the only private note from Paul s hand (Philemon) 
bears no trace® of the special diction exhibited in the epistles to 
Timothy and Titus 

Furthermore throughout the pastorals and especially in i Tim 
there are traces of a wider acquaintance with Greek literature ’ 
than can be detected in the Icttern of Paul Affinities to Plutarch 
(cf J Albani in Zextschrift fur wtss Theologie 1902 40-58) and 
to 4 as well as to 2 Maccabees are not improbable 

I Tim also gives clearest expression to the author's ecclesiastical 
and doctrinal views The objective sense of vltrns has begun to 
overpower the subjective Christianity is becoming more and 
more a “ form of sound words,” a crystallized creed whose teaching 
is the vital point The deep conceptions of I’aul, viz the fatherly 
love of God the faith-mysticism of the Christian's relation to Chnst 
and the inward witness of the Spirit, fall into the background 
while unusual prominence is assigned to the more tangible and 
practical tests of Chiistianity 

Of all the pastorals i Tiin is furthest fiom Paul The author 
wntes more out of his own mind evidently with little or no special 
material to fall back upon The epistle is not a compilation from 
the two others (as Schloiermacher tliought) but it seems to denote 
a slightly later stage ® Many critics therefore [e g De Wettt 
Mangold, Rouss, Bruckner Pfleideror von Sodcn,McGilfert, S David 
son Bourqum Clemenand Jiihchei) conclude that the pastoral 
were wntten in this ordei (2 1 im Titus, i Tim ) When tin 
epistles wore ananged for the canon it v\as natural to pii 

2 lim later than the other two, since its setting seemed to implj 
the close of Paul’s career Its literary priority is confiimed In 
several resemblances between it and J^hihppians, the last of Paul 
epistles [eg hpi\v<Tt5 iv 6 ~ dvakv^ip Phil 1 2^, and (ririuhfrrQa 
iv 6 — Phil 11 17) 

Literature — Ihe following special monograjihs on i Tim an 
noteworthy Melanchthon's Enarratio epist I Pauh ad Ttmotheuii 
et duorum%capitum secunda (15^1) Ileshusius, Commentarius tx 
prtorem epist Pauh ad Timotheum [\^^i) ^ Gerhard Annotationes at 
I Pauh ad Tim epistolam (1643), and M G E Leo Pauh eptslolc I 
ad Tim cum perpetuo commentario (Leipzig, 1837, full and exact) 
More modern essays are published b\ Rolling Deri Biief Paulus at 
1 im aufs neue untersucht und ausgelegt (1882 seq ) , and, from a conser 
vativ e standpoint bv Liddon (1897) Two other essays appeared 11 
the early part of last century, by Bockhaus Spec men observationum 
de verbis fiirof \9y61x et rartoribus dicendi formuhs inprima ad Tim 
cpistola Paulina obvns (1810) and A Curtius De tempore quo prior 
epist Tim exarata sit (1828) In the difficult passage (v 18) both 
quotations seem to be ranked as from 77 ypa<pii in which case the 

® KaAds, winch Paul never uses as an attribute is mainly employed 
m thio way bv the author On tratrhp as applied to God, cf Wagner 
in Zeifs f neut ITiss (1905) pp 221 seq 

^ The so-called ” Lucan ” features (cf Holtzmann, pp 92 seq and 
Von Soden in Theologische Ahhandlungen 1892 pp 133-135) ha\’’e 
suggested that Luke may have been the amanuensis (cf 2 Tim 
IV ii) or even the author of the pastorals 

’ E g Tit 1 II (cf Pint Moral 9O7, 1 5) 11 3 (cf Thuc 11 61, Xen 
Mem 1 5 5 6 8), 2 Tim 11 17 (cf Plut Moral 65 D d kopkIvos 
iroXvbiixv^ov iv (rtifiari irdOos) , i Tim 1 6 (cf Plut Moral 
4 14 El htrroxovai rov (itrplov Kal irpiirovros) 1 lO (cf Plut De educ 
hb 5 A rov vyialvovros /col rtrayfiivov ^lov Koratppovth , for vyii)s 
-=*' normal”, cf Plato's Protagoras 346 C) 1 19 (cf Galen x 
307 iv oTs ivaiyritrav ol irpSffBtv larpol = ‘ came to grief ”) vi 5 (cf Pult 
Cato ma'jor 25 Moral 92 B with Plato's Protagoras 313) 

** Even linguistically Titus and 1 Tim are closer to one another 
than either to 2 lim The latter has no allusion to the Ka\6v 
Mpyov the iT«pobibafrKa\t 7 v the biafiefiatovtrBai, &c of the others and 
contains one or two specific phrases of its own i Tim , like 
Ephesians is a wnting whose lack of greetings and general tone 
point to the functions of an encyclical or Catholic epistle 

® For details, cf Ency Bib 5093-5094 Of the five ” faithful 
sayings ” throe occur in i Tim , those condensed aphorisms Lilly 
with liturgical fragments such as the famous quotation in i Tim 
in 16 a formula of confession wntten in small short cola (cf 
Klopper m Zeitschnft fur mss Theologte 1902 pp 336 seq ) 
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second (cf Luke x 7) goes back to either Luke's gospel or its source 
at this particular point Ihc hypothesis that a saying of Jesus is 
loosely added here to an Old Testament citation is very forced, and 
the inference is that by the time the author wrote Luke s gospel was 
reckoned as ypa<p'h This would be explicable if Luke could bo 
assumed to have been the author, in whole or part, of the pastorals 

(j Mt) 

TIMOTHY, SECOND EPISTLE TO. In this book of the New 

Testament, after a brief thanksgiving for the faith of limothy 
1 1-5), Paul IS represented as warning him against false shame 
6 seq ), adducing his own example and that of Onesiphorus 
Ihc need and the reward of enduiance are then urged (11 1-13), 
and limothy -is bidden to adhere in his work to the Pauline 
gospel aga\nst the seductions of controversial and immoral 
heretics (11 14 seq ) ^ The practices of the latter are pungently 
depicted ^ (111 1-9), Paul reiterates his opening counsels (10 seq ) 
and then closes with a solemn charge to personal faithfulness 
A note of personal matters conclude^ the epistle (iv 6-22) 

The last verse, with its twofold giteting (o Kvfnoq fjLcra rov 
TTveufjiaTos (rov, rj shows uneonsei'ously but 

plainly that, while the epistle professes to be a private letter to 
Timothy, it is in reality addressed to a wider circle, like 1 Tim 
and Titus But its composite origin is also clear Ihus iv 
6-22a, which is certainly authentic, is not homogeneous in 
Itself, the situation of verses 6-8 hardly agreeing with that of 
9 seq , while verse ii (“ Luke alone is with me ”) cannot have 
been written at the same time as verse 21 Various schemes of 
analysis have been proposed to account for this and other 
passages of the same nature in the epistle, c g 1 15-18,111 loseej 
But the general result of such reconstructions is tentative All 
that criticism has succeeded in establishing is the fact that the 
author had some reliquiae Paulinae at his disposal, notes written 
either before or during his last imprisonment m Kome,^ and that 
these have been worked up into the present letter by one who 
rightly believed that his master would stoutly oppose the current 
eriors of the age 

2 Timothy, like i Timothy, reveals with fair precision the 
period and aim of the writer of the pastorals Evidently (cf 
Acts XX 29-30) the Paulini Christianity of Ephesus was im- 
perilled seriously dining the last quarter of the ist century 
Its vtry growth invited attempts to weave asictic, theosophic, 
semi-Jewish fandts round the faith, not unlike the attempts 
often made in modern India to assimilate Christian and local 
philosophies of religion i\gainst such t he writer argues in Paul s 
name, as I ukc had already done From the composition of a 
speec h in Paul’s namt (for, though the farewell m Acts goes back 
to first-hand tradition, it represents the author’s st endpoint 
as well as Paul’s), it was by t a step to compose letters in his name, 
especially on the basis of some of his extant notes A genuine 
concern for local Christianity is the wi iter’s justification for Ins 
work, and any idea of fraudulent aims must be dismissed at 
once “ To a writer of this period, it would seem as legitimate 
an artifice to compose a Utter as to compose a speech in the 

1 JJahnson gives an ingenious analysis of this section in the epistle 
hi 11 8-1^ 11 0 IS developed, in n 14 2(» 11 4, and in 111 1-4 (8) 

11 5 But this IS as artificial as Otto’s attempt to elassify the con- 
tents of the epistlo under the three notes of the 'trvtvp.a in i 7 

2 On 111 6 SCO the fragment from Philo quoted in Kuseb Praep 
Evanff vin 1 1 

‘ If the epistlo was an integral as wc have it its gcnuinoness 
could scarcely be maintained ' (I anghhn p 26) 

^ Bacon {Story of St Paul, p 198) and Clemen both assign part of 
the epistlo to the Caesarean imprisonment the former disontaiiglin« 
IV 9 11-18 20-2 1 a 22b the latUr iv 9-18 Hitzig had already 
found a Caesarean letter in 1 15 iv m -lO 20-223. One great point 
in favour of such theories is that they give a n.itural sense to iv lO, 
Paul's first defence being that before the Jews or before Felix 

® Cf the present writer's Hi’itoncal New Festament (2nd id , 
IQOI pp 619 seq) where the relevant litoraturo is cited An 
adequate monogra])h on ancient pseudonymous literature remains 
to be written, meantime further referenio mav be made to the 
older essays of Mosheim {Dissertaho de caussts suppositorum hbrorum 
inter Christianas saecult pnmt et secundt 1733), Bentley’s Disserta- 
tion on Phalans pp 80 seq , K R Kosllm’s article m Theol fahr- 
htichrr (1851) pp 149-221 on “ Dir pseud Littoratur dcr hltesten 
Kirche",and A Gudemann m Classical Studies in Honour of 
H Dnssier pp 52-74 (New York, 1894) 


name of a great man whose sentiments it was desired to reproduce 
and record, the question which seems so important to us, whether 
the words and even the sentiments are the great man’s own or 
only his historian’s, seems then hardly to have occurred either 
to writer or readers ” (W H Simcox, Writers of the New Testa- 
tnent, p 38) The address at Miletus is Paul’s last word to the 
Chiistian elders of Ephesus, warning them against heresie 
^Acls XX 29 seq ) and solemnly bidding them exercise their 
disciplinary duties The Second Epistle to Timothy carries on 
this line of advice Here Paul, being dead, yet speaks through 
Timothy to the local Christians who are exposed to such mis- 
chievous tendencies in their environment 
Where the wntir has hardly succooded in representing Paul is 
in his relations to 1 imothy One may admit that, strictly speaking 
the latter at the age of about thirty-five or forty could still call^ 
and that Faul might conceivably have termed him still his 
rUvov But the conn >els addressed to him seem rather out of 
place when one recollects the position which he occupied lo a 
writer who <losirod a situation for such advice on church life and 
doctrine from the lips of Paul to his lieutenant it was natural 
to think of a temporary absence® But manv of the directions 
are much too serious mil fundamental to have been given in this 
form, one can hardly imagine that Paul considered Timothy (or 
Titus) still in noocl of elementary advice and warning upon such 
matters and especially on personal purity When they are re 
garded as typical figures of the later episcopx of the Church the point 
of this emphasis upon elementary principles «ind duties is at onci 
deal , they outline graphically the qualifications for the church 
offices m question 

The pressing need of the Church as the wnter conceives it, is 
to maintain the true JHuline tradition (2 Em 1 13 Ac) against 
certain moral and speculative ideas This maintenance takes the 
twofold practical form of (a) adhcicncc to formul itcd statements 
of the sound tctiching " and (6) insistence on a succession of 
church ofhciils (2 Tim u i 2) who are not merely to preside 
but to tcich Ihe last point is significant in view of Didachd 
XV I Iho standpoint of the author is practically that of Clemens 
Romanus (xlii seq ) who asserts that the apostles preached every 
where in country and town appointing their first fruits when they 
had proved them by the Spirit to bo bishops and deacons ' The 
interests of discipline and doctrine were thus to be conserved’ 
Paul s licuton ints possess the central deposit of the apostolic 
faith and have the duty as will as the right of exercising the 
authoiity with which that position invests thim 

The oiiasional coincicJciKcs between the pastoials and Barna- 
) bas or Clemens Romanus do not prove anything more than a 
I common milieu of thought, but the (pistles were plainly familiar 
1 to Polvcarp, who alludes to i lim 11 i, vi 7, 10, and 2 Tim 11 
I jT, 25, iv 10 (for this and the other passages from Polvcarp, see 
The Neiv lestanient in the Apostolic E others ^ 1905, pp 95 *'^9 ) 

I Ihis indubitable use of the pastorals m Pol)carp^ throws ihi 
tei minus ad quern of their composition back into the first decade 
I of the 2nd century, and additional lonfirmation of this would 
be forthcoming were the evude nee for their use in Ignatius more 

® The drawback was that if Paul was soon to ee his colleague*? 
igam (Titus 1 5,1 Tim 1 3) such doladod advice was hardly 

necessary, but this imperfection was inoviUble 

’ The post-Paiihne atmosphere of the ecclesiastical regulations 
IS felt most pliiTily m the refer encts to such sub apostolic features 
as the organized register of “ widows " Ihc inla-Koyros the BiAkopos 
mil the forbidden to contract a second mam igc 

Such at any rate seems the fairest interpretation of i Tim 111 2 
(^marKovof) m the light of earlv Christian tradition for although 
the phrase " husband of one wife " might conceivably be intended 
as a prohibition of polv^gc’inv or vice (— faithful husband or 
sober married man) the antipathv to second marriages (cl Jacobv*’ 
Nentest Cthik pp 378 seq) is quite in iccord with vub apostohi 
practice It is almost as un-Paulinc as the assumption that ov^ery 
iirtiTKoiros must be m irrieil Cf on this whole subject Ililgenkld 
{Zeitschnft iur wiss Iheologte i88b pp 456 seq) and bchmiedel 
{Encyd Bibht a 31 1 3 si q ) , the opposite position is st'^ted excellently 
bv' Hort {Christian Ecclesia 1898 189 soq ) and Dr 1 M Lindsay 
(Htbbert Journal 1 ibb seq and in The Church and ihe MintsUy 
tn the early Centuries 1903 pj) 139 soq ) 

® Thi p istorals soon passed into great fav our in the early Church 
Their method and aim were entirely congenial to the rising Cathojic 
Church and one is not surprised to find from viriters in the East 
(Ihoophiliis of Antioch fustin Martyr) and West (Ircnacus Ter- 
tulhan and the author of 2 Clement) that thev were widely read 
and valued Absent from Mircion's canon they were included 
in the Muratorian, where they .'ppear as private letters (*' pro 
affoctu ot dilcctione ") See on the external evidence in general 
Zahn's Cicschichte der naitest Kanons, 1 O34 seq 
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secure The occasional similantics of thought and expression 
between them and the Lucan wntings suggest that the period 
of their origin lies within a quarter of a century after Paul’s 
death, and, when one or two later accretions are admitted, 
the mternal evidence, either upon the organization of the 
church 1 or upon the errors controverted, tallies with this 
hypothesis 

Litermure — S pecial monographs on this epistle by Leo {1850) 
and Bahubcn {Dte sogenannien Pastoralbneft I dev 2 T%m 1870) 
are to be not^ For a textual discussion of 11 19, cf Kesch s 
Paultmsmus pp 258-259 The allusion to the n<L\i<Tru 

ras fx€fx$pdtfa5 (iv 13) has produced a wealth of discussion, the 
latter were probably pugtUares membranei sheets for private 
memoranda The books may have included the Logia or Evangcli 
Senptures from which i Tim v 18 is quoted (so Resch) but tlm 
IS a mere conjecture Cf on the whole question, Birt's Das antike 
Buckwesen pp 50 soq 05 88 seq and Nestk's Etnfuhrung in das 
gfidchtsche N T (1899) pp ^9 seq (J Mr ) 

TIMOR {Timur t Lengy the lame Timur), commonly known 
as Tameriane, the renowned Oriental conqueror, was born in 
1336 at Kesh, belter known as Shahr-i-Sabz, “ the green city,” 
situated some 50 m south of Samarkand m Transoxiana His 
father Tcragai was head of the tribe of Berks Great-grandson 
of Karachar Nevian (minister of Jagatai, son of Jcnghiz Khan, 
and commander-in-chief of his forces), and distinguished among 
his fellow-clansmen as the first convert to Islamism, Teragai 
might ha\e assumed the high military rank which fell to him 
by right of inheritance, but like his father Burkul he preferred 
a life of retirement and study Under the pateinal eye the 
education of young Timur was such that at the age of twenty he 
had not only become an adept in manly outdoor exercises but 
had earned the repuration of being an attentive reader of the 
Koran At this period, if we may credit the Memoirs {Malfiizdi)y 
he exhibited proofs of a tender and sympathetic nature 

About 1358, however, he came before thi world as a leader of 
armies His career for the next ten or eleven years may be thus 
orieflv summarized from the Afemotrs Allying himself both in 
cause and by family connexion with Kurgan, the dethroner and 
destroyer of Kazan, chief of the western ]agatai, he was deputed 
to invade Khorasan at the head of a thousand horse This was 
the second warlike expedition in which he was the chief actor, 
and the accomplishment of its objects led to further operations, 
among them the subjection of Khwarizm and Urganj After 
the murder of Kurgan the contentions which arose among the 
many claimants to so% ercign power were arrested by the invasion 
of Toghluk Timur of Kashgar, a descendant of Jenghiz Timur 
was despatched on a mission to the invader’s camp, the result 
of which was his own appointment to the government of Maw<*rd- 
’Inahr (Transoxiana) By the death of his father he was also 
left hereditary head of the Berlas The ex’gencies of his 
quasi-sovereign position compelled him to have recourse to his 
formidable patron, whose reappearance on the banks of the Sihon 
created a consternation not easily allayed MawarS’lnahr 
was taken from Timur and entrusted to a son of Toghluk, 
but he was defeated in battle by the bold warrior he had replaced 
at the head of a numerically far inferior force Toghluk’s death 
facilitated the work of reconquest, and a few years of perse- 
verance and energy sufficed for its accomplishment, as well as 
for the addition of a vast extent of territory During this 
pencxi Timur and his brother-in-kw, Hosain — at first fellow- 
fugitivcs and wanderers in joint adventures full of interest and 
romance — became nvals and antagonists At the close of 1369 
Hosam was assassinated and Timur, having been formally 
proclaimed sovereign at Balkh, mounted the throne at 
Samarkand, the capital of his dominions 

The next thirty years or so wer^ spent in various wars and 
expeditions Timur not only consolidated his rule at home by 
the subjection of intestine foes, but sought extension of temtofy 
by encroachments upon the lands of foreign potentates His 
conquests to the west and north-west led him among the Mongols 
of the Caspian and to the banks of the Ural and the Volga, 

* The pastorals in this aspect are closei to Clemens Komanus 
than to Ignatius 


those to the south and south-west comprehended almost every 
provmce m Persia, including Bagdad, Kerbela and Kurdistan^ 
One of the most formidable of his opponents was Toktomish, 
who after having been a refugee at the court of Timu^ became 
ruler both of the eastern Kipchak and the Golden Horde, and 
quarrelled with Timur over the possession of Khwarizm It 
was not until 1395 that the power of Toktamish was finally 
broken (see Mongols, Golden Horde) 

In 139S, when Timur was more than sixty years of age, 
Fanshta tells us that, “ informed of the commotions and civil 
wars of India,” he “ began his expedition into that country,” 
and on the 12th of September “ arnved on the banks of the 
Indus ” His passage of the river and upward maroh along the 
left bank, the reinforcement he provided for his grandson 
Pir Mahommed (who was invested in Multan), the capture 
of towns or villages accompanied, it might be, with destruction 
of the houses and the massacre cf the inhabitants, the battle 
before Delhi and the easy victory, the triumphal entry into the 
doomed city, with its outcome of horrors — all these circumstances 
belong to the annals of India In April 1399, some thre e months 
after quitting the capital of Mahmud Toghluk, Timur was back 
m his own capital beyond the Oxus It need scarce ly be added 
that an immetise quantity of spoil was conveyed away Accord- 
ing to Uavijo, ninety captured elephants were employed mcicly 
to carry stones from certain quarries to enable the conqueror 
to erect a mosque at Samarkand The war with the Turks and 
Egyptians which succeeded the return from India was rendered 
notable by the capture of Aleppo and Damascus, and especially 
by the defeat and imprisonment of Sultan Bayizid I (see 
Turkey History, and Egypt History y Mahommedan period) 
This was Timur’s last campaign Another was projected 
against ('hina, but the old warrior was attacked by fever and 
ague when encamped on the farther side of the Sihon (Syr-Dana) 
and died at AlrSr (Otrar) on the lyth of February 1405 Mark- 
ham, in his introduction to the narrative of ( lavijo’s embassy, 
states tha,t his body “ was embalmed with musk and rose water, 
wrapped m linen, laid m an ebony coffin and sent to Samarkand, 
where it was buried ” Timur had carried his victorious arms 
on one side from the Irtish and the Volga to the Persian Gulf 
and on the other from the Hellespont to the Ganges 

Timur's mgenerally recognued biographers are — 'Ah Yazdi 
commonly called Shanfu 'd-Din, author of the Pcisian Zafav- 
ndma translated by Pctis de la Croix in 1722 and from 1 rench 
into Fnghsh by J D irby in the following year , and Ahmad ibn 
Mohammed ibn Abdallah al Dimashki al Ajmi, commonly called 
Ibn Arab&h ih author of the Aiabic 'Ajaibu ’/ Mnhhlnhdt, trans- 
lated by the Dutch orient ilisl Golius in 1036 In the work of 
the former as Sir W lliam Jones remarks, " the Tartarian conqueror 
IS represented as a liberal benevolent ind illustrious prince", 
in that of the latter lie is " dcformtcl and impious, of a low birth 
and detestable principles " But the favourable account was written 
under the personal supervision of Timur’s grand''Oxi, Ibrahim, 
while the other was the production of his direst enemy Pew in- 
deed if any, onginal annals of this class are written otherwise 
than to order, under patronage or to serve o. purpose to which 
truth IS secondary Among loss reputed biographies or materials 
for biography may be mentioned a second Zafarndma, by MaulAna 
Nizamu M-Din Shanab Ghazani (Nizam Sham!) stated to bo 
" the earliest known history of Timur and the only one written 
in his lifetime", and vol 1 of the Matlau's-Sddain — a choice 
Persian Mb work of 1495 — introduced to orientalists m Europe 
by Hammer Jahrbucher Dorn and (notably) Quatremere Tlicro 
are also the Memoirs (Malfu?’dt) and Institutes {Tuzukdt) of which 
an important section is styled Designs and Enterprises {Tadbirdl 
wa Kangdshahd) Upon the genuineness of these doubt has been 
thrown The circumstance of their alleged discovery and presenta- 
tion to bhah Jahan in 1637 was of itself open to suspicion 
Alhazen quoted by Purchas in hi« quaint notice of Timur and 
referred to by Sir ]ohn Malcolm, cpn hardly bo accepted as a 
sonous authority His assumed memoir was printed for English 
readers in 1507 by William Ponsonby under the title of a Histone 
of the Great Emperor Tamerlan, drawn from the ancient monuments 
by Messtre Jean dii Bee Abbot of Mortimer, and another version 
of the same book is to bo found in the Histoire dn Gtand Tamerlan, 
by Do Sainctyon published at Amsterdam in 1678 But although 
the existence of this Alhazen of jean de I^c has been believed 
by many, the more trustworthy critics consider the history and 
historian to be equally fictitious 

Reference may be made to two more sources of information 
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(i) Supposed likenesses ol TimQr are to be found in books and 
in the spluidid collection of OrienUl manubcripts and drawings 
m the British Museum One contained in the Shah JahSn N&ma 
—a gorgeous specimen of illuminated I'orsian manuscnpt and 
exquisite calligraphy — represents a most oidinary middle aged 
Oriental with narrow black whisker trmging the cheek and meeting 
the tip of the chin in a scanty, pointed beard, a thin moustache 
sweeps in a semicircle from above the upper lip, the eyebrow over 
the almond-shaped e>’^e is marked but not bushy But it were 
vain to seek for an expiession of genius in the countenance Another 
portrait is included in a set of sketches by native artists, some 
of winch, taken probably from life show great care and clever- 
ness Timflr IS here displayed as a stoutish long-bodied man 
below the middie-hoight, m ago and feature not unlike the first 
portrait, but with thicker and more straggling hair and distmcter, 
though not ^nore agreeable character m the facial expression 
yet not a sign of power, genius, or any elements of grandeur or 
colebnty The uncomfortable figure in the Bodleian I ibrarv 
does not give much help Sir John Malcolm has been at some 
pains to incest his portnut of TimQr with individuality But an 
an ilysis of his results leaves the reader in more perplexity than 
satisfaction at the kind of information imparted ard he reverts 
ijisonsiblv to tho sources from %vhich his instructor has himself 
been instructed (2) As rcgaids plays, in Marlowe's Tamhurlatne 
rimui IS described as tall of stature straightly fashioned largo of 
limb having joints strongly knit long and sinewy arms a breadth 
of shoulders to ‘ bear old Atlis’s buidcn ** pale of complexion 
and with ** amber hair wrapp'd m curls ’* Tho outline of this 
disciiption might be from Sharifu 'd Din while the colours are the 
poet's own A Latin memoir of 1 amerlane by Porondiniis, printed 
111 1600 entitled Magnt Tamerlanis scytharum impenttons vt(a, 
dosenbes Timur as tall and bearded, broa<l -chested and broad- 
‘'hoiildorod well built but lame, of a fierce countenance and with 
receding eyes which express cruelty and stnke terror into the 
lookors on But Jean dii Bee’s account of Timur’s appGc' ranee is 
quite different Now Tamlmflaine was written m 1580 The 
first English tnnslation of Jean dii Bee is dated m 1595 tho Life 
by Pcrondmiis in lOoo ami Pi-tis de la Croix did not introduce 
Shaiifu ’d Din or 'AH Ya?d! to European leaders till 1722 The 
drama tilt must have hoard of TimQr in other quart'^rs equally 
rehible it may bo with those available in the present stage of 
Oriental rose irch At tho beginning of the iSth century Timfir 
was repiesontcd m Bowe’s 1 amerlane as a model of valour and 
VII tue Tho plot however has little to do with history and is 
improbable and void of mterc-t By Matthew Gregory Lewis 
again “ Timour ** is dipicted as the con\(ntional tyrant of a 
gorgeous melodrama, slaving, burning slaughtering and commit- 
ting over’' po Sibil atrocity until checked by a violent death and 
a poetical climax 

Apart from modem European savants and historians and the 

more strictly Oriental chroniclt who hav'^o written m Persian 

Turkish 01 Aral ic, tho following authorities may be cited— -LKiomcus 
C halcondylas Joannes Leuncla\ lus Joachimus Cciinorarius Petrus 
I’erondmiis, La7aro Soranro, Simon Mairhis Matthew Michrovius 
A score or so of other n iine^ are given by Samuel Puichas See 
ilso Sir Clements Markham's Clavtp in the Hakluyt Society s 
public itions, White’s edition of Davy's translation of the InsUtnU^ 
(178 p, Stcuait's tnnslation of the Malftrat, Malcolm’s 
of Persia, and 7 nin<: Rov Sor (i88‘5), Horn “ Gesch Trans 
in Islam Zeit.” in Geiger and Kuhn, Gnindv dor tramsch Pailol 
(190 1) , weirks quoted, 5 v Mongols (k J G ) 

TIN (Lat stannum, whence the chemical symbol ‘‘ Sn ”, 

atomic weight = 117 6, 0 = 16), a metallic chemical element 
Being a component of bronze, it was used as a metal thousands 
of years prior to the dawn of history, but it does not follow 
that prehistoric bronzes were made from metallic tin When 
the unalloyed metal was first introduced cannot be ascertained 
with certainty The “ tin ” of the Bible (xatro-ircpo? in the 
Septuagint) corresponds to the Hebrew bedhtl, which is really a 
copper alloy known as early as 1600 b c in Egypt All we 
know is that about the 1st century the Greek word Kao-irtVcpos 
designated tin, and that tin was imported from Cornwall into 
Italy after, if not before, the invasion of Britain by Julius 
Caesar From Plmy’s writings it appears that the Romans 
in his time did not realize the distinction between tm and lead 
the former was called ptUmbum clbuftt or cafidtdum to distinguish 
it from plumbum mgrum (lead proper) The word stannum 
definitely assumed its present meaning in the 4th century (H 
Kopp) By the early Greek alchemists the metal was named 
Hermes, but at about the beginning of the 6th century, it was 
termed Zeusor Jupiter, and the symbol K assigned to it, it was 
also referred to as dtabolus metallarum, on account of the bnttle 
alloys which it formed 


Occurrence — Grams of metallic tin occur mtcrmm^led with 
the gold ores of Siberia, Guiana and Bolivia, and m a few 
other localities Of minerals containing this element mention 
may be made of cassitente {qv) ox tmstone, SnO,, tm pyntes, 
Cu^SnS^ -j- (Fe,Zn),SnS4 , the metal also occurs m some epidotes, 
and m company with columbium, tantalum and other metals 
Of these “ tinstone ” is of the greatest commercial importance 
It occurs m its matrix, either m or closely associated with fissure 
veins or disseminated through rock masses It is also found m 
the form of rolled lumps and grams, “ stream tm,” m alluvial 
gravels, the latter arc secondary deposits, the products of the 
disintegration of the first -named primary deposits Throughout 
the world, primary deposits of tmstone are m or closely connected 
with granite or acid eruptive rocks of the same type, its mmeral 
associates being tourmaline, fluorspar, topaz, wolfram and arseni- 
cal pynte*?, and the invariable gangue being quartz the only 
exception to this mode of occurrence is to be found in Bolivia^ 
where the tin ore occurs mtimately associated with silver ores, 
bismuth ores and various sulphides, whilst the gangue includes 
barytes and certain carbonates Over five-sixths of the world’s 
total production is derived from secondary alluvial deposits, 
but all the tin obtained in Cornwall (the alluvial deposits having 
been worked out) and Bolivia is from vein mining, while a smuU 
portion of that yielded by Australasia comes from vems and 
from granitic rocks carrying disseminated tinstone 

Production— DMxing the i8<h century the world's supply 
of tin was mainly drawn from the deposits of England, Saxony 
and Bohemia, in 1801 England produced about 2500 tons, 
while the supplies of Saxony and Bohemia had been greatly 
diminished The English supply mcreased, with some oscilla- 
tions, to between vix and seven thousand tons annually in the 
period 1840-1860, when it suddenly rose to about 10,000 tons, 
and this figure was fairly well sustained until about 1890, when 
a period of depression ‘^ct in, the >icld for 1900 was 4336 tons, 
and for 1905 about 4200 tons In the opening decides of the 
19th century supplies began to be drawn from Banka, in 1820 
this island contiibuted 1200 tons, the production was increased 
to 12,000 tons m 1900, when a diminution set m, 9960 tons being 
the output during 1905 Bilhton became of note m 1853 with 
a production of 40 tons, which increased to 6000 m 1900 and 
has since declined to about 3000 tons in 1905 ITie Straits 
Settlements ranked as an important producer m 1870 with 2337 
tons, it now supplies the greater part of the world’s supply, 
contributing ^16,795 tons in 1900, and over 60,000 tons in 1905 
Australian deposits were worked in 1872, and in the following 
J ear the product ion was 3000 tons , the maximum outputs were 
in 1881-1883, averaging 10,000 tons annually, but the supply 
declined to 2420 tons in 1898 and has since increased to about 
5028 tons in 1905 Bolivia produced 501 tons m 1883, 10,245 
in 1900 and 12,500 in 1905 

The world’s supply in 1900 was 72,911 long tons , this increased 
m 1904 to 97,790 tons, but m 1905, principally owing to a 
shortage m the supplies from the Straits and Banka, the yield 
fell to 94,089 tons 

Metallurgy — ^The operations m the metallur^ of tm may 
be enumerated as (i) mining and dressing, (2) smelting, f3) 
refining The first stage has for its purpose the production of a 
fairly pure tinstone, the second the conversion of the oxide into 
metallic tin, and the third preparing a tin pure enough for 
commercial purposes 


Mining and Dressing —The alluvial deposits arc almost invariably 
worked opencast those of the Malay Peninsula and Arcjupel^o 
chiefly by Chinese labour in a few instances hvdrauhc mining has 
been resorted to and in other cascjs Inio undcri^round mining is 
carried on, but the latter is*both exceptional and dilficult The 
alluvial extracted, which m tho Malay Poninsula and Archipelago 
Carnes from 5 to 60 lb of tinstone (or black tin as it w termed by 
(^mish miners) to the cubic yard of gravel is w ished m various 
simple sluicing appliances by which the lighter clay sand and stones 
are removed and tmstone is left bohmd compar \tively pure con- 
taining usually 65 to 75 % of metallic tin (chemicaUy pure tmstone 

contains 78 7 %) j i /x 

Lode tm, as tinstone derived from primary depos^ is often 
termed, 13 mined in the ordinary metliod the nct) hard gangue m 
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which it occui s necossitating a liberal use of explosives The vein- 
stuff IS broken small either by hand or in rock-breakcrs, and stamped 
to fine powder in stamp mills, which are practically large mecl ani- 
cally worked pestles and mortals the stamp proper weighing frori 
500 to 1000 lb The mineral crushed small enough to pass a sieve 
with perforations ,V diameter, leaves the stamps m suspension 

m water, and passes through a series of troughs m w Inch the heavier 
mTneral is collected, this then passes through a series of washing 
operations which leaves a mixture consisting chicflv of tinstone and 
arsenical pyrites, which is calcined and washed again, until finally 
black tm containing about 60 to 05 % of metal is left The c ilcma- 
tion is preferably effected m mechanical roasters, it being especially 
necessary to agitato the ore contmually otherwise it cakes Iho 
crude tinstuff raised m Cornwall carries on an average a little over 
2 % of black tin I ho Bolivian tin ore is treated by lu st extracting 
the silver by amalgamation, &c , and afterwards concentrating the 
residues, there are however considerable difficulties m the way of 
treating the poorer of these very complex ores, and several chemical 
processes for extracting their metillic contents have been worked 
out 01 the impurities of the ore the wolframite (tungstate of iron 
and manganese) is the most troublesome because on account of its 
high specific gravity it cannot be washed away as ganguc To 
remove it Oxland fuses the ore wath a certain proportion of carbonate 
of soda which suffices to convert the tungsten into soluble alk ilin< 
tungstate without produang noteworthy quantities of soluble 
stannate from the oxide of tin , the tungstate is easily remov cd by 
treatment w ith water 

2 SmclUnf* — 1 he dressed ore is smelted with carbon by one of 
two mam methods viz either in the shaft fiiniaco or the reverbera- 
tory, the former is the better suited to strc.im tin the Litter to jodo 
tin but either ore can bo smv.lted in cither way although rcveibcrx- 
tory practice >iclds a purer metal Shaft furnace smelting is 
confined to those parts of the world where charcoal can still be 
obtained in largo quantities at moderate prices The furnace 
consists of a shaft, circular (or more rarely r<‘ctangular) in plan 
into which alternate layers of fuel and ore are charged, an air blast 
being generally injected near to the bottom of the furnace through 
one or more tuyeres This was the primitive process all over the 
world in the East South America and similar regions it still holds its 
own In Europe Australasia and one large works at Smgapoio it 
has been practically replaced by the reverberatory furnace proct ss 
first introduced into Cornwall about the year 1700 In this proct sb 
the purified ore is mixed with about one fifth of its weight of a non- 
caking coal or anthracite smalls the mixture being moistened to 
jwevent it from being blown off by the draught and is then fused 
on the solo of a reverberatory furnace for five or six hours The sUg 
and metal produced are then run off and the latter is cast into bns, 
these are in general contaminated with iron, arsenic copper and other 
impurities 

3 Refining — All tin except a small quantity produced by the 
shaft furnace process from exceptionally pure stream tin ore requires 
refining by liquation and ** boiling '* befon it is ready for the market 
In the Enghsh process the bars are heated cautiously on an inclined 
hearth, when relatively pure tin runs off whilo a sk< leton of impure 
metal remams The metal run off is further purified by poling 
1 e by stimng it with the branch of a tree — tlic apple tree being 
prof erred traditionally This operation is no doubt intended to 
remove the oxygon diffused throughout the metal as oxide pait f)f 
It porhans chemically by reduction of the oxide to mttal the rest 
hv conveying the finely diffused oxide to the surface and causing it 
to unite there with the oxide scum After this the nu tal is allowed 
to rest for a time in the pot at a temperature above its freezing point 
and IS then ladled out into ingot forms, care being taken at each 
stage to ladle off the top stratum. Ihe original top stratum is the 
purest, and each succeeding lower stratum has a greater proportion 
of impurities , the lowest consists largely of a sohd or scmi-suhd alloy 
of tin md iron 

To test the purity of the metal the tin-smeltcr heats the bar'- to a 
certam temperature just below the fusmg point and then strikes 
thena with a hammer or lets them fall on a stone floor from a given 
height If the tin is pure it splits into a mass of granular strings 
Tin which has been thus manipulated and proved incidentally to 
be very pure is sold as gram tin A lower quality goes by the name 
of block tm Of the several commercial varieties Banka tin is the 
purest, it IS indeed almost chemically pure Next comes Enghsh 
gr''m tin 

tor the preparation of chemically pure tin two metliods are 
employed (i) Commerc illy pure tin is treated VMth nitric acid 
which converts the tin piopcr into the insoluble met islannie acid, 
while the copper iron &c b(*come nitrites, the melastannic acid 
IS washed first with dilute nitric acid Then with water, and is lastly 
dried and reduced bv fusion with black flux or potassium cyanide 
(2) A solution of pure stannous chloride in very dilute hydrochloric 
acid IS reduced with an electric current According to Stolba, 
beautiful crystals of pure tm can be obtained as follows A platinum 
basin, coated over wnth wax or paraffin outside except a small circle 
at the very lowest point, is placed on a plate of amalg imatcd zme, 
lying on the bottom of a beaker, and is filled with a solution of pure 
stannous chloride The beaker also is cautiously filled with acidu- 
lated water up to a point beyond the edge of the platinum basin 


The whole is then left to itself when crystals of tin gradually separate 
out on the bottom of the basin 

Properties — An mgot of tin is pure white (except for a slight tinge 
of blue), the colour depends, however, upon the temperature at 
which it IS poured — if too low the surface is dull if too high iridescent 
It exhibits considerable lustre and is not subject to tarnishing on 
exposure to normal air I he metal is pretty soft find easily flattened 
out under the hammer, but almost devoid of tenicity That it is 
elastic, within narrow limits, is proved by its clear ring when struck 
with a hard body m circumstances peniuttiiig of free vibration 
I he specific gravity of cast tin is 7 29 of rolled tin 7 299 and of 
electrically deposited tin 7 14^ to 7 178 A tin mgot is distinctly 
crystalline, hinco the characteristic crackling noise or “cry'* of 
tm, which a bar of tin gives out whtn being bent# This structure 
can bo rendered visible by supcrfici il etching with dilute acid , and 
as the minuter cryst-ils dissolve more quickly than the Icfrger ones the 
surface assumes a frosted appearance (moiree fnStallique) The metal 
IS dimorphous by cooling molten tm at oidinary air temperature 
tetragonal crystals are obtained, while by cooling at a tempera- 
ture just liclow the melting point rhombic forms are produced When 
exposed for a snfiicient time to very low temperatures (to — ^9“ C 
feir 14 hours) tin becomes so brittle that it falls mto a grey powder 
termed the grev modipratwn, un^er a pestle, it indeed sometimes 
eriiinblcs into powdci spontaneously At ordinary temperature 
tin proves fairly ductile under the hammer, and its ductility seems 
to increase as the tcmjierature rises up to about 100® C At some 
tempciatiiie near its fusing point it becomes brittle, and still more 
bnttk fiom — i downwards Iron renders the metal hard and 
brittle, ar cnie, antimony and bismuth (up to 05 %) reduce its 
tenacitv, eoppei iiid lead (i to 2 %) make it harder and stronger 
but impair its malleability, and stannous oxide reduces its tenacity 
Tin fuses at about 2 C , at a red heat it begins to volatilize slowly , 
at rooo® to 1800'* C it boils Ihe hot vapour produced combines 
with the oxygc n of the air into white oxide SnOg Its coefficient of 
linear expansion between o and 100 is 0002717, its speeifie heat 

0 0562, its thermal and electrical conductivities are 145 to 152 and 
1 14 5 to 140 I respectively compared to silver as 1000 

Industrial A pphcations — Commerci illy pure Im is used for making 
such apparatus as evaporating basins infusion pots stills Ac 
It is also employed for making two varieties of tin foil — one for the 
silvering of mirrors (see Mirror) the other foi wiappmg up choco- 
late, toilet soap, tobacco, &e The minor foil must contim some 
copper to pi event it from being too icadily amalgamated by the 
mercurv Lor making tm-foil tlie metal is rolled into tbm sheets 
pieces of which are beaten out with a wooden mallet As pure tin 
does not tarnish m the an and is proof against acid liquids such 
vinegar hme juice, tic it is utilized for culinary and domestic 
vessels But it is expensive and tin vessels have to i)e made very 
hcdvv to give them sufficient stability of foim, hi nee it is geneially 
employed merely as a protecting coating foi utensils made essentially 
of coppti or 4|i>n 1 he tinning of a coppei b isin is an easy operation 

The basin made scrupulously clean is heated to beyond the fusing 
point ot tin Molten tin is then jsoured m a little powdered sal- 
ammoniac added and the tin spread over the inside with a bunch ol 
low riio sal-amiuoniac removes the last unavoidable film of oxide 
Jcavmg a purely metallic surface, to which the tin adheres fiimly 
For tinning small objects of copper or brass (i e pins, hooks, de ) a 
wet-way pioeess is followed (>ne pait of cieam of tartai two of 
alum and two of common salt are dissolved in boding water and 
the oOiution is boiled with granulated metallic tin (or better mixed 
with a little stannous chloride) to produce a tin solution , and into 
this the ai tides are put at a boiling hi at Tn the absence of metallic 
tin there is no visible change, nut as soon as the metal is introduced, 
an electrolytic action sets m and the articles get coated over with a 
firmly adhering film of tin Tinning wrought iron is effected by 
immersion The most important form of the operation is iiiakiiig 
tinned from ordinary sheet iron (making what is called ‘ sheet tm ' ) 
This process was mentioned by Agricola, it was practised in Bohemia 
m 1O20, and in England a century later The iron plates having 
licen carefully cleaned with sand and hydrochlonc or sulphunc 
acid and lastly with water, are plunged into heated tallow to drive 
away the water without oxidation of the metal They arc next 
steeped in a bath, first of molten ferruginous then of puie tin 

1 hey are then taken out and kept suspended in hot t<illow to enable 
the surplus tm to run off ihe tm of the second bath dissolves 
iron gradually and becomes fit for the first bath To tin cast-iron 
articles they must be decarburetted superficially by ignition within 
a bath of f orric oxido (powdc red haematite or similar material) then 
cleaned with acid, ancl tinned by immersion, as explained above 
(See 1 in-Plate) By far the greater pait of the tin produced 
metallurgically is used for making tin alloys (see Pewter, Bronze) 

Compounds of Tin 

Tin forms two well-marked series of salts in one of which it is 
divalent these salts being derived from stannous oxide SnO, m 
the other it is tctiavalent, this senes being denved from stannic 
oxide, Sn02 

Stannous Oxide, SnO is obtained m the hydrated form Sn20(0H)2 
from a solution of stnnnous chloride by addition of sodium car- 
lionate, it forms a wlutc precipitate, which can be washed with 
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air-fred water and dried at 8o" C without much chanjje by oxidation , 
if it bo heated in carbon dioxide the black SnO remains Precipi- 
tated stannous hydrate dissolves readily m caustic potash, if the 
solution IS evaporated quickly it suffers ck composition with forma- 
tion of metal and stannate 2ST1O + 2KOH — l^SnO^ + Sn -f Tl^O 
If it IS evapoiated slowly anhydrous stannous oxide crystalh/es 
out m forms which are combinations of the cube and dodccalicdron 
Diy stannous oxide if touched with a glowing bodv catcht s fire *'nd 
bums to stannic oxide, SnO^ Stannous oxalito when heated by 
itself in a tube leaves stannous oxide 

Stannic Oxide SnO^ — This if the term is taken to incliidt the 
hydrates exists in a variety of forms (il Tinstone (sec above and 
also CAs>sirERiTE) is proot against ill icids Its disintegration for 
analytical purposes can be effected by fusion with caustic alkali in 
silver basinsf with tht foimation of soluble stannate or by fusion 
with sulphur and sodium carbonate with the formation of a soluble 
thiostannate (2) A similar oxide [flores 'jovis) is produced by buin- 
iiig tin in air at high tempera tuies or exposing any of the hydrates 
to a strong red heat Such tin ash as it is called, is used for tlie 
polishing of optical s 1 lores stanni is a finely divided mixtuic 

of the metal and oxide obtained by fusing the mebil in the presence 
of air for some time (^) Mitastannic acid (gcncially written 
Hjobn^O,,, to account for the complicated composition of meta- 
stann ites e g the sodium salt H^Na^Sn^Ojij) is thi white compound 
produced from the metal by means of nitric acid It is insoluble 
m water ind in nitru icid and app irently so in hvdiochlonc acid 
but if healed with this last for some time it passes into a compound 
which after the acid mother liquor has been die inttfl off dissoKcs 
in water The solution when subjected to distillation bthaves very 
much like I physical "oltilioii of the oxide in hydrochloric acul, 
while a solution of oithost umic acid in hydrochloric acid behaves 
hk( a solution of SnCl^ m water t e gives oft no hydrochloric acid 
and no precipitate of hydrated bnOg Metistannic acid is distin 
guished Irom orthostannic acid by its insolubility in nitric and sul- 
phuric icids Iho salts are obtained by the action of alkalies on 
the aeul (4) Oithostannic acid is obt'^med as a white precipitate 
on till addition of sodium carbonati or the exact quantity of 
preupitaied calcium I arbonate to a soh.tum of tin cliluiule Phis 
acid, H^SnO, is roadily soluble m acids forming stannic salts tnd in 
caustic potash and soda with the formation of orthosbuin ties Of 
these sodium stannate Nag'^nO, is produced indiistnally by hiu ting 
tin with Chile saltpctic and ciustic sod i 01 bv fusing veiy hne'y 
powdoicd linstoi)'" with cuistii soda in iron ves i Is A solution ol tlu 
pure silt yields fini prisms of the composition Na^SnOg + loHgO 
which effloresce m the <iir The salt is used is a mordant m dveing 
ind e ihco puntinj Aik dine and other stnmitcs when treatid 
with aqueous hydrofiuoiic and are convvitOvl into fluoslannate 
(£ g KgSnO, into Ivobiir,,) which aic clusily inalogous to iiul 
isomorphous with flifosihcatcs 

A colloidal 01 soluble stamiic acid is olitamcd by dialsying a mixture 
of tin tcti achlonde and alkali or of sodium stann ite and hydio 
chloiic acid On heati ig it is converted into colloidal mctastaniiic 
icid 

A hydrated tin trioxide SnO, was obtained by Spring by adding 
banum dioxide to a solution ot st ijiiiuns chlotuU uiil hydiochlone 
acid , the solution is dialysed and the colloidal solution is evaporated 
to form a white in iss ol H O 

Stannous Chlonde SnClg can only be obtained pure l»v healing 
pure tin m a cuircnl of pure dry Imliochloiic acid gas It is a 
white olid fusing at 250^ C to an oilv li<iuul which ImuIs at 
and vol itilising it a led he it in nitrogen a vacuum or h ^irochlollc 
acid without decomposition Tht vapour densitv btJow 700 C 
corresponds to Sn^Cl4 above 800° C to nearly SnCU The chloiide 
re idilv combines with water to form a crystalli/ablc hydrate 
SnC1^2HJ) known is “ tin salt” or tin civstils This sili 
ilso formed by dissolving tin m sliong bvtlrochloric acid and allowing 
It to crystallize and is mdustnally prepared by passing suflicientlv 
hydritel hydrochloric acid gas over gi inulated tin contained in 
stoiuwaie bottles and evaporating the concentrated solution 
produced in tin basins over granulatid tin The basin itself is not 
attacked 1 he cry tals are very soluble m cold water and if the 
salt IS really pure a smill proportion of water forms a clear solution 
but on adding much water most of the salt is decomposed with 
the formation of a precipitate of owchloiide 2Sn(OII)CI H >0 
According to Michel and Kiaft one litre of cold saturated solution 
ot tm crv‘5tals weighs 1827 grammes and contains 1333 grammes ol 
SnClg The same ox\ chloride is produced when the moist crysiils, 
or their solution aie exposed to the air Hence all tin ciystalb as 
kept in the laboratory give with water a turbid solution which 
contains stannic in addition to stannous chloride The complete 
conversion of stannous into stannic chloride may bo effected by i 
great many reagents — ^for instance by chlorine (bromine iodine) 
readily, by mercuric chloride in the heat with precipit ition of 
calomel or metallic mercurv , by ferric chloride in the heat, with 
formation of ferrous chloride, by arscnious chloride m strongly 
hydrochloric solutions with precipitation of chocolate- brown 
metallic arsenic All these reiclions arc available as tests for 

stannosum ” or the respective agents Jn opposition to stannous 
chloncU even sulphurous acnl (solution) behaves as an oxidizing 
agent If the two reagents are mixed a precipitate of yellow st innic 


997 

sulphide IS piodiiccd A strip of metallic zme when placed in a 
solution of btaiinoub chloride piecipitates the tin m crystals and 
take3 itb place in the solution Stannous chloride is largely used 
in the laboratory as a reducing agent m dyeing as a mordant 

Stannic Chloride SnCl4 named by Andreas Libavms in 1603 
Spintus argenii vivi subltmati from its preparation by distilling tin 
or its am Ilgam with corrosive sublimate and afterwards terijied 
Sptriins fumans Ltbavtt is obtained by passing dry chlorine over 
grinulatc<i tin contained in a retort, the tetrachlondc distils over 
as a heavy liquid from which the excess of chlorine is easily removed 
by shaking with a small quantity of tin filings and rc-distil|uig It 
is a colourless fuming liquid of specific giavity 2 269 at o®, it freezes 
at — 33® C and boils at 113 9® The chloride mutes energetically 
with water to form crystalline hydrates {e g SnCl^ 3HgO), easily 
soluble m water With one third its weight of water it forms the 
so called ‘ butter of tin " It combines readily with alkaline and 
other chlorides to form double salts, e g MgSnClg, analogous to the 
chloroDUti)n.t(s, the salt (NH4)aSnClfl is known industrially as 
" pink salt on account of its use as a mordant to produce a pink 
colour Ihc oxyntuftate of tin used by dyers is Sn( I4 sHgO The 
plain chloride solution is similarly used It is usually piepared by 
dissolving the met il m aqua regia 

Stannous riuoride, bnFg obtained as small white monochnic 
tables by evt* poratiiig a solution of stannous oxide m hydrofluoric 
acid in a vacuum Stannic hluoride S11F4 is obtained in solution 
by dissolving hydiated stannic oxide in hydrofluoric acid, it forms 
a characteristic svries of salts, the stannofluondes, MgbnF^ iso 
morphous with the silico- tit mo- germano- and zirconofluondes 
Stannous Ihomidc SnBrg is a light yellow substance formed ftom tin 
and hydroliromic acid Stannic Bromide SnBr4 is a white crystalhnt 
mass mclliiig at 3 3° and boiling at 201® obtained by the combination 
of tin <md bromine preferably in carbon bisulphide solution 
Stannoia Iodide Snlg forms yellow red needles and is obtained from 
potassium iodide and stannous chloride Stannic Iodide, Snl4 
foims red octahedra and is prepared similarly to stannic bromide 
Both iodides combine with ammonia 

Stannous Sulphide, bnS, is obtained as a lead grev mass by healing 
tin with sulphur and as a brown pieeipitatc by adding sulphuretted 
hydrogen to a stannous solution , this is soluble in ammonium poly- 
sulphide and dries to a black powder Stannic Sulphide SnS^ i« 
obtiincd by heating a mixture of tin (or, better tm amalgam), 
sulphur and sal ammoni ic in proper proportions 111 tlie beautiful 
foim of aurum musivum (mosaic gold) — a solid consisting of golden 
yellow metallic lustrous seilcs and used chiefly as a yellow " bronze " 
for pi stcr-of Pans stalm tics &c I he vallovv jirccipitate of stannic 
sulphide obtained by adding sulphurilted h>drogtn to a st mnic 
solution readily dissolve in solutions of the alkaline siilphidts to 
form ihio^tannatts of the formula MgbnSs, flic flee acid IlgSnSg 
mav»’ be obt incd as in '^Imost black powder by drying the yellow 
pKcipit lU formed when hvdrochlonc acul is added to a solution of a 
thiost iiin ite 

tn >h — Tm Compounds when heated on eh ircoTl v\ith sodium 
( irbon lit 01 potassium cv anidt m tht reducing blowpipe flame yithl 
the metal ind a scanty rin ^ of whitt bnOj Stinnous s It solutions 
yield a brovMi jirceipitate of SnS with sulphuretted hydrogen which 
IS msolul le in cold dilute acids and in re il sulphide of ammonium, 
(NH4),S, l)ut the yellow or the colourless reagent on addition of 
sulphur dissolves the precipitate as SnSg salt The solution on 
aculifieation vidds a yellow precipitate of this suljdiide St 'nine 
silt solutions give a yellow precipitate of SnSg with sulphuretted 
liydrogen which is insoluble in cold dilute acids but readily soluble 
in sulphide of ammonium and is re precipitated thorefiom as SiiSo 
on acidifie ition Only stannous salts (not stannic) gi\e a precipitate 
of calomel in mercuric chloride solution A mixture 01 stannous 
and stannic chloride when added to a sufhcient quantity of solution 
of chloride of gold gives an intensely purple precipitate of gold 
purple (purple of C issius) The test is very delicate although the 
coloui IS not in all cases a pure purple Tin is generally quantita- 
tiv'^elv c linn ted as the dioxide The solutions are oxidized prtcipi- 
t?ted with ammonia the precipitate dissolved in hvdrochlonc 
at id and re-throv\ n down by boiling wuth sodium sulphate The 
piecipitatc IS filteicd washed, dned and ignited 

Bibltogrmhy — F oi the history of tin vnd st itislies of its 
pnxluction tVi st t Bernard Neumann, Die Metalle (1904), A 
Uossing, (teschichtc drr Metalle (1901) For its clu niistry sec Ivosc oe 
and behorlcmmtr Treatise on Inorganic Chemistry, vol 11 , H 
Monsan Iraitd de chimie miiUralc , O Dammcr, Handbuch dcr 
anovgantschen Chemie hor its production anti mttallurgy see 
Sydney Fawns, Tin DcposiB of the Wot Id A (r Charleton, Tin 
Mining, Henry Louis, Th^ Production of I in, and C Schnabel, 
Handbook of Metallurgy (English trails by Ltiuis, 1907^ General 
statistical information, and improvements in the metallurgy, Ac , 
are recorded annually in The Mineral Industry 

TINAMOU, the name given in Guiana to a certain bird, as 
stated in 1741 by P Barrcre (France eqianoMale, p 138), from 
whom It was taken and used m a mure general sense by Buffon 
ijiist nat ot^eauXy iv 502) In 1783 J I^atham (Synopsis, 11 
724) adopted it ns Fnghsh, and in 1790 (Index, n 633) latinized 
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it TinamuSj as the name of a new and distinct genus. The 
** Tinamou ” of Barrere has been identified with the “ Macu- 
cagua ” described and figured by Maregrav in 1648, and is the 
Tinamus major of modern authors.^ 

Biifion and his successors saw tliat llic Tinamoiis, though passing 
ar^ong the European colonists of South America as “ Partridges, ' 
could not be associated with those birds, and Latham’s step, above 
mentioned, was generally approved. The genus he had founded 
was usually placed among the Gallinac, and by many writers was 
held to be allied to the busbxrds, which, it must be renuunbered, wore 
then thought to be “ struthious.” Indeed the likeness of the 
Tinamoifs bill to that of the Rhea {q.v.) was remarked in 1811 by 
Illiger. On the other hand L’llerminier in 1827 saw features in the 
Tinamou ’s sternum that in his judgment linked the bird to the 
Rallidac. In 1830 J. Wagler {Na(. Syst. Amphibieny A'C., p. 127) 
[)laccd the Tinamoiis in the same order as the ostrich and its allies; 
and, though he did this on very insufficient grounds, his assignment 
has turned out to be not far from the mark, as in 1862 the great 
affinity of these groups was shown by W. K. Parker's ri^siiarches, 
which were afterwards printed in the Zoological Transactions 
(v. pp. 205-232, 236-238, pis. xxxix.-xli.), and was further substan- 
tiatoil by him in the Philosophical Transactions (r866, pp. 174-178, 
pi. XV.). Shortly after this T. H. Huxley in his often-qnoted paper 
in the Zoological Proceed inqs (1867, pp. 425, 42(») was enabled to 
place the whole matter in a clear light, urging that the Tinamous 
formed a v’ery <listinct group of birds which, though not to be 
removed from the Carinatao, presented so much resemblance to 
the Ratitae as to iiidicatiJ tliem to be the bond of union between 
those two great divisions. The group from the resemblance of its 

e datal characters to those of the Emeu {q.v.), Dromaeus, he called 
romaeognathae,but it is now more usualto place them in a separate 
order, the Tinamiformes. 

The Tinamous are comparativciy insignificant in numbers. They 
arc peculiar to the neotropical region — a few species finding their 
way into southern Mexico and none beyond. Some of them inhabit 
forests and others the more open countiy; but setting aside size 
(which in this group varies from that of a quail to that of a large 
common fowl) there is an unmistakable uniformity of a|)pcarance 
among them as a whole, so that almost anybody having .scon one 
species of the group would always recognize another. Yet in minor 
characters there; is considerable difference among them; and about 
sixty-four species are recognized, divided into the gem;ra TinamnSy 
NothocercuSy Crypturus, RhynchotuSy Nothoproetd, Nothura, Taoniscus 
and Tinamoiis . 

To the ordinary spectator Tinamous have much the look of 
partridges, but the more attentive observer will notice that their 
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elongated bill, their small head and slender neck, clothed with 
very short feathers, give them a diflT:renl air. The plumage is 
generally inconspicunu.s : some tint of brown, ranging from 
rufous to .slaty, and often more or less closely barred with a darker 
shade or black, is the usual style of coloration ; but .sonic .species 
arc characterized by a white throat or a bay breast. The 
wings are short and rounded, and in $omc forms the feathers 

^ Brisson and after him Linnaeus confounded this bird which they 
had never seen, with the Trumpeter {q.v.). 


of the tail, which in all are hidden by their coverts, are soft^ 
In bearing and gait the birds show some resemblance to their 
distant relatives the Ratitae, and A. D. Bartlett showed (Proc, 
Zool. Soc.y 1868, p. 1 15, pi. xii.) that this is especially seen in 
the newly hatched young. He also noticed the still stronger 
Ratite character, that the male takes on himself the duty of 
incubation. The eggs are very remarkable objects, curiously 
unlike those of other birds ; and their shell looks as if it were 
of highly burnished metal or glazed porcelain, prc.scnting also 
various colours, which seem to be constant in the particular 
species, from pale primrose to sage-green or light.indigo, or from 
chocolate brown to pinkish orange. All who have eaten it 
declare the flesh of the Tinamou to have a most delicate taste, 
as it has a most inviting appearance, the pectoral muscles being 
semi-opaque. Of their habits not much ha.s been told. Darwin 
(Journ. ch. iii.) has remarked upon the silliness they show 
in allowing them.selves to be taken, and this is wholly in 
accordance with what \V. K. Parker olrserves of their brain 
capacity and is an additional /estimony to their low morpho- 
logical rank. At least one species of Tinamou has bred not 
infrecjuently in confinmnent, and partly successful attempts 
to naturalize the species Rhynchoitis rujescens have been made 
in England. (A. N.) 

TINCTURE (Fr. ieiniurey Lat. tlnctura, iingerey to dye, stain), 
the colour with which a substance is dyed; hence, metaphori- 
cally, distinctive character or quality. The term is used in 
heraldry of the metals, argent^ oYj of the colours, guLes, azure, 
sable, vert, &c., or of the furs, ermine, vair, &c. Since the idth 
century a conventional arrangement of lines and dots gives the 
equivalents of these tinctures in black and white (see PIeraldry). 
Ill medicine, a tincture is a fluid solution of the essential 
properties of some substance, animal, vegetable or mineral; 
the menstruum being either alcohol, ether or ammonia; 
the various kinds are accordingly distinguished as alcoholic, 
(Therial or ammoniated tinctures. 

TINDAL, MATTHEW (d. 1733), Engli.sh deist, the son of a 
clergyman, was bom at Beer Ferrers (Ferris), Devonshire, 
probably in 1653. Pie studied law at Lincoln College, (!)xford, 
under the high churcliman George Hiidces, dean of Worcester; 
in 1678 he was elected fellow of All Souls College. About 1685 
he saw “ tlutl upon his Pligh Church notion.'? a separation from 
the Church of Rome could not be justified,” and accordingly he 
joined the latter. But discerning “ the absurdities of popery,” 
he retunicd to the Church of England at F.astcr 1688. His early 
works were an Essay of Obedience lo Ihe Supreme Poivers (1694); 
an Essay on the Power of the Magistrate and the Rights oj Mankind 
in Matters oj Religion (1697); and llie Liberty of the Press (1698). 
The first of his two larger works, The Rights oj the Christian 
Church associated against the Romish and all other priests who 
claim an independent poiver oner it, pt. i., appeared anonymously 
in 1706 (2nd ed., 1706; 3r(l, 1707; 4th, 1709). The book was 
regarded in its day as a forcible defence of the Erastian theory of 
the supremacy of the State over the CJuirch, and at once provoked 
criticism and abuse. After several attempts to proscribe the 
work had failed, a case against the author, publisher and printer 
succeeded on the 12th of December 1707, and another against 
a bookseller for selling a copy the next day. ‘I'he prosecution 
did not prevent the issue of a fourth edition and gave the .aiithur 
the opportunity of issuing A Defence of the Rights of the Christian 
Church, in two parts (2nd ed., 1709). The book was, by order 
of the House of Commons, burned, along with Sachcvercll’s 
sermon, by the common hangman (1710). It continued to be 
the subject of denunciation for years, and 'Pindal believed he 
was cliarged by Dr Gibson, bisliop of London, in a Pastoral Letter, 
with luxving undermined religion and promoted atheism and 
infidelity — a charge lo which he replied in the anonymous tract. 
An Address to the Inhabitants oj London and Westminster, a 
second and larger edition of which appeared in 1730. In this 
tract - he makes a valiant defence of the deists, and anticipates 

“ A Second Address to the Inhabitants , &c., with replies to some 
of the critics of that book, bears the .same date (1730), thoughi 
some of the works it refers to appeared in 1731. 
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here and there his ChnsttanUy as Old as the Creation , or, the 
Gospel a Republication of the Religion of Nature (Tvondon, 1730, 
2nd ed , 1731 , 3rd, 1732, 4th, 1733), which was regarded as the 

Bible of deism It was really only the first part of the whole 
work, and the second, though written and entrusted in manu- 
scnpt to a fiicnd, never saw the light The work evoked many 
rcplKs, of which the ablest were by James Foster (1730), John 
Conybeare (1732), John Leland (1733) Bishop Butler (1736) 

It wis translated into German by J Lorenz Schmidt (1741), and 
from It dates the influence of English deism on German theology 
Tindal had probably adopted the principles it expounds before 
he wrote hi^ essay of 1697 Tie claimed the name of “ Christian 
deist, holding that true Christianity is identical with the eternal 
religion of nature He died at Oxford on the i6th of August 

1733 

The religious system expounded in Christianity as Old as the 
Creation ^ unlike the earlier system of Lord Herbert of Cher bury, 
was based on tlie empiiical pnii^iples of Locke It assumed tJic 
traditional deistic antith( scs of p\t( rnal and internal, positive and 
natural, revelations and religions, and ptipetuatcd at the same time 
the prevalent misconceptions as to the nature of religion and revela- 
tion The system wis worked out by the a prioii method, with an 
ill but total disregard of the facts of religious history It starts 
from tiu assumptions that true religion must, irom tlie nature of 
Cod and things, br tternil, universal, simple and perfect, that this 
nligion can consist of nothing but the simple ancl umvtrsal duties 
towards Cxod ancl man, the hrst consisting m the fulfilment of the 
second — in othei words, the practice of morality Ihe author's 
moial system, some whit confused and inconsistent, is cs>entially 
iitilit m in True revealed rchgion is simply a republication of 
the religion of nature or reason, and Christianity, if it"^ ib the perfect 
rehgion, can only be that republication, and must be as old as crea- 
tion Ihe special mission ot Christianity, therefore, is imply to 
deliver men from the superstition which had perverted the rchgion 
of naturi True Christianity must be a ijcrfcclly reasonable 
service," icason must be supreme, and the Senptures as well as all 
religious doctrines must submit only those wn tings can be regarded 
as divine Scripture which tend to the honour of God and the good 
of man The strength of Tindal’s position was the eonvietion of 
the essential h<irmony between man's religious and rational nature 
Its wcakn'=*ss from the stindpoint of modern theology was that, hkc 
the whol< religious philosophy of the time, it was founded on a 
miseonct ption of leligion and revelation, and on a disregard of the 
com »e of man's religious development 

bee works quoted under Deism 

TINDER (O Eng iyndre^ from iindan, tendan, to kindle , f f Dan 
tonder, Gtr anzwiden), a term applied to any drv substance that 
will readily take light fiom a spark and so be used for kindling 
a fire Before the invention of matches (see Match) fire or lighl 
was procured by the ignition of tinder through sparks obtained 
by the striking of flint against steel, the whole apparatus of 
tinder, flint and steel being contained in a metal box, which was 
an essential utensil of all households and was also carried on the ! 
person of everyone who might require a light in an emergency 
The usual material of “ tinder ” was a mass of charred linen, 
but the term was also applied to ‘‘ touchwood,^’ or wood con- 
verted into an easily ignitible consistency by the action of certain 
fungi Another form of “ tmder ** was “ touchpaper,” paper 
dipped in nitre and used as a slow-match for igniting gunpowder 
In both these words “ touch stands for an earlier tach, tache 
or tasshe, tmder, of which the origin is unknown It may be 
related to Du iak, bough, twig, and would thus mean dried 
twigs used as tmder 

TINEO, a town of northern Spam, m the province of Oviedo, 
on a small tributary of the river Narcea, among the northern 
outliers of the Cantabrian Mountains, and on the high road from 
Cangas clc Tineo to the Biscayan port of Cudillero Pop (1900), 
21,865 Mining, agricultuie and stock-rearing are the principal 
industries 

TINKER, an itinerant mender of kettles, pots, pans, &c 
The name means simplv one who makes a tinkling sound as he 
mends the vessels, and the woid is found as “ tinkler ” in the 
i6th century From early times ‘‘ tinkers were looked on as 
vagabonds, and were so classed in the act of Elizabeth against 
vagrancy 

TINNE, ALEXANDRINE PETRONELLA FRANCINA (1839- 
1869), Dutch traveller m Africa, Lorn at the Hague on the I'rth 
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of October 1839, was the daughter of Philip F Tinn 4 , a Dutch 
merchant who settled in England dunng the Napoleonic wars, 
but afterwards returned to his native land, and of his wife, 
Baroness Van Steengracht-Capellan Her father died when she 
was five years old, leaving her the nchest heitess in the Nether- 
lands After travelling m Norway, Italy and the East, *nd 
visiting Egypt, when she ascended the Nile to near Gondokoro, 
Miss Tinn6 left Europe again in 1861 for the Nile regions Ac- 
companied by her mother and her aunt, she set out from Cairo 
on the 9th of January 1862 After a short stay at Khartum the 
party ascended the White Nile to a point above Gondokoro, and 
explored a part of the Sobat, returning to Khartum in November 
Baron Theodor von Hcuglm {q v ) and Dr H Steudner having 
meantime 3oined the ladies at Khartum, the whole party set 
out in February 1863 for the Bahr-el-Ghazal The intention 
was tX) explore that region and ascertain how far westward the 
Nile basin extended , also to investigate the reports of a vajit lake 
in Central Africa eastwards of those already known — reports 
referring in all probability to the lake-like expanses of the 
middle Congo 

Ascending the Bahr-el-Ghara) the limit of navigation was 
reached on the loth of March From Meshra-er-Rek a journey 
was made overland, across the Bahr Jur and south-west by the 
Bahr Kosango, to JebeJ Kosango, on the borders of the Niam- 
Niam country During the journey all the travellers suffered 
severely from fever Steudner died in April and Madame Tinn 4 
m June, and after many fatigues and dangers the remainder of 
the party reached Khartum in Julv 1864, where Miss Tinn6*s 
aunt died Miss Tinn^ returned to Cairo by Berber and Suakin 
The geographical and scientific results of the expedition were 
highly important, as wmU be seen in Heuglm^s Die Tmnesche 
Expedition imwesthchen Nilgebtet 1863-1864 (Gotha, 1865), and 
Reise in das Gebtedest Wetssen Nils (Leipzig, 1869) A descrip- 
tion, by 1 Kotbchy and J Peyntsch, of some of the plants 
discovered by the expedition was published at Vienna in 1867 
under the* title of Plantes Tinneennes At Cairo Miss Tmn 4 
lived m Oriental stvle dunng the next four years, visiting Algeria, 
Tunisia ancl other parts of the Mediterranean In January 1869 
she started from Tripoli with a caravan, intending to proceed 
to Lake Chad, and thence by Wadai, Darfur and Kordofan to the 
Upper Nile On the ist of August, however, on the route from 
Murzuk to Ghat, she was murdered, together with two Dutch 
sailors, by Tuareg in league with her escort, who believed that 
her iron water tanks were filled with gold 

See John A Tiiyy^'b Geographical Notes of an expedition in Central 
Afrua by Three Dutch Ladies (Liverpool, 1864), and Sir H H 
Johnston, The Nile Quests ch xvi (Lonaon, 1903) 

TINNEVELLY, a town and district of Bntish India, in the 
Madras presidency The town is on the left bank of the Tam- 
braparni River, on the other side of which is Palamcottah, the 
administrative headquarters of the district Pop (1901) 
40 469 It IS the terminus of a branch of the South Indian 
railway, 444 m S W of Madras Its most noteworthy building 
IS a beautifully sculptured temple of Siva 

The District of Tinne\eily has an area of 5389 sq m 
It is for the most part a plain with an average elevation of 
200 ft , sloping to the east with slight undulations It is 
watered bv numerous short streams, the pnncipal being the 
Tambrapami with a length of 80 m The chief irrigation work 
is the Snvaikuntam anicut or dam on this nver In the north 
the scenery unattractive and the soil poor, in the south red 
sandy soil prevails in which little save the Palm>ra palm will 
grow This palm yields toddy as well as a coarse sugars Along 
the banks of the rivers arcirice-fields and a variety of trees and 
crops , and coffee is grown on the slopes of the Travancore hills 
The district contains many ancient and magivficent buildings 
But the most interesting antiquities are the large sepulchral 
earthen urns of prehistoric races, which have been found at 
several places, especially along the course of the Tambrapami, 
they contain bones, pottery, beads and bronze ornaments, 
iron weapons, implements, At The South Indian railway 
has its maritime terminus at Tuticorm, the chief seaport The 
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principal exports are rice to Ceylon and cotton to Japan and 
Europe In 1901 the population was 2,059,607, showing an 
increase of 8 % in the decade The number of native Chnstians 
was 159,213, Tmnevelly being the most Christian district m 
India The Society for the Propagation of the Gospel and the 
Cbiirch Missionary Society have important and flourishing 
stations at Tmnevelly town and Palamcottah, as also have the 
Jesuits It was here that St Francis Xavier began his preaching 
m India The Shanans, or caste of toddy-drawers, have supplied 
many converts to Christianity In 1899 their treatment by 
the Vellalars, or cultivating caste, led to serious riots and 
bloodshed 

The early history of Tmnevelly is mixed up with that of 
Madura and Travancore Down to 1781 it is a confused tale of 
anarchy and bloodshed In that year the nawab of Arcot 
assigned the revenues to the East India Companv, which then 
undertook the internal administration Several risings subse- 
quently took place, and in 1801 the whole Carnatic, including 
Tmnevelly, was ceded to the Bntish 

TIN-PLATE and TERNE-PLATE Tin-plate consists of sheets 
of iron or steel which have been thinly coated with tin by being 
dipped in a molten bath of that metal Teme-plate is a similar 
product, but the bath is not of tin, but of tin and lead mixed, 
the latter metal constituting from TS-go % of the whole, it has 
not the bright lustre of tin-plate, whence its name, from 
/erne, dull, tarnished The sheets employed in the manufacture 
are known as “ black plates,** and are now of steel, either 
Bessemer or open-hearth Formerly iron was used, and was of 
two grades, coke-iron and charcoal-iron, the latter, being the 
better, received a heavier coating of tin, and this circumstance 
IS the origin of the terms ** coke plates ** and charcoal plates ** 
by which the quality of tin-plate is still designated, although 
iron is no longer used Tm-plate is consumed in enormous 
quantities for the manufacture of the tm cans in which pre- 
served meat, fish, fruit, biscuits, cigarettes and numerous other 
products are parked, and also for the household utensils of 
vanous kinds made by the tinsmith or silversmith, teme-plates, 
which began to be produced in England about the middle of 
the 19th century, are widely employed in America for roofing 
purposes 

The manufacture of tin plate was long a monopoly of Bohemia, 
but about 1620 the industry spread to Saxony In 1O65 Andrew 
Yarranton (i6i6-i(>84 ?), an English engineer and agriculturist, 
was commissioned to go to Saxony and if possible discover the 
methods employed According to his own account {England* s 
Improvement^ pt n 1681), he was ** very civilly treated ** and was 
allowed to see tlie whole process On his return to England his 
friends undertook the manufacture on an experimental scale but 
though they were successful they had to abandon it, because their 
method Ix'came known and a patent for it was trumpt up " by a 
nval, who, however, from lack of technical skill was unable to work 
it Half a century later the manufacture was revived by Major 
John Hanbury (1664-1734) at Pontypool, the “ method of rolhng 
iron plates by means of cylinders,” said to have been devised by 
lum, enabled more uniform black plates to be produced than was 
possible with the old plan of hammenng, and lu consequence the 
English tm-plate became recognized as superior to the German 
During the next hundred years or so the industry spread steadily 
m England and Wales, and after 1834 its expansion was rapid, 
especially in Wales, Grejit Britain becoming the chief source of the 
world's suppl> In that year her total production was 1 80,000 
boxes of 108 lb each (in America a box is 100 tb), in 1848 it was 

420.000 boxes, m i860 it reached 1,700,000 boxes, in 1870 nearly 

3.460.000 boxes, and m 1890 it exceeded 9,300,000 boxts In the 
Umted States the manufacture of tin- and tcrne-plates did not make 
much way until about 1890, and up to 1892 the bulk of the supply 
was imported from Great Bntam But subsequently the advance 
was rapid, and the production, which was about 2,236,000 lb m 
1891, had by 1900 increased to more lhan 849,000,000 lb, of which 
over 141,000,000 Ib were terne-plates The total imjxirts in that 
year were only 133 204,881 lb In later years, again, there was a 
decUne in the American production, and m 1907 only 20 % of the 
Amcncan tm-plate mills were at work, while the British production 
reached 14 million boxi*s 

There are two processes for the tinmng of the black plates In 
the ” palm-oil ” process, which is the older, the plates, after being 
properly annealed, are scoured with sand and wiUr and pickled in 
dilute sulphuric acid alternately until they are ptrfcetly chan and 
bnght They are then washed in water, and after being boiled in 
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Im oil to remove all traces of acid and water are dipped into a 
th of molten tin, covered with oil to prevent oxidation They 
arc then taken to a second bath contaiiung purer tin than the first 
After this they are scoured with a hempen rubber and dipped in a 
third bath containing the purest tin of all, then they are passed 
through rolls to finish the surface and regulate the thickness of the 
coating As the tin in the third bath becomes alloyed with iron 
from the operation, it is removed into the second, pure fresh tin 
being substituted, and similarly the metal of the second, as the 
amount of iron in it increases, is removed to the first In the ” acid 
process "only a single bath of tin is required The molten metal is 
covered with a layer of munatc of zinc, which acts as the flux, and 
by means 01 rolls the plates are passed through this down into the 
tin, to be brought out at another [X>mt in the baili where there is 
a layer of oil on the surface • 

TINTAGEL, or Trevena, a village in the Launceston parlia- 
mentary division of Cornwall, England, on the north coast, 
4i m from Camelford Pop (1901), 868 It stands on a bare 
upland, close to the sea, and below it is fintagel Haven, or Forth, 
a small cove surrounded by cliffs of almost bUik slate Ihe 
scanty rums of a castle are builtir partly on the mainland, partly 
on a rugged promontory spoken of as the Island, but united by 
a narrow peninsula to the shore They have been celebrated 
as the birthplace of King Arthur, or as the stronghold of King 
Mark, in a host of medieval romances, and in the poems of Tenny- 
son and Swinburne The Norman walls are so darkened and 
weathered that, from a little distance, they seem a part of the 
rock itself Poitions of a chapel remain, dating from the 13th 
(entur)% and including aporch and a stone altar, while beside it 
are traces of a tomb hewn out of the slate, and of some domestic 
building which had a staircase and a pointed arch above the 
door The cruciform parish church of St Marcelliana stands on 
a high Cliff, west of the castle Although it has been restored, 
there remain traces of Saxon workmanship m the chancel, 
besides two Norman cloorwa>s, a font of the same period, a 
stone altar bearing five crosses and a fine 15th-century brass 
In the churchyard the graves are buttressed, storms being 
frequent and violent on this unprotected coast For a time 
the church belonged to Fontcvrault Abbey, in Normandy, but 
It was made over by Edward IV to the collegiate church of 
Windsor A qth-century roodstone stands in the village 
Portions of the vicarage date from the 14th century, and in its 
garden there is a stone dovecote of great age A little slate is 
quarried, being taken from the rocks below the church, and 
exported in the small vessels which can visit Tintagel Haven in 
calm weather The magnificence of the coast has inspired more 
than one famous painting 

Tintagel (Tmtajol, Dundagel) is a parish a portion of which 
appears in the Domesday Suiwey as Bossiney (Botemnu) The 
latter was held m the time of the Confessor by a thegn of 
St Petro(k and at the time of the survey by Robert, count 
of Mortain, of the same saint The castle probably existed m 
pre-Saxon times Under the Norman earls of Cornwall this was 
rebuilt, embattled and furnished with munitions of war Its 
officers included a constable and a chaplain It was m a 
ruinous condition in Leland’s time {c 1540) Queen Elizabeth 
abolished the office of constable In the parish of Tintagel is 
the hamlet of Bossiney which under the name of Tintagel received 
a charter (undated) from Richard king of the Romans, granting 
freedom to the borough and to the burgesses freedom from pon- 
tage and stallage throughout Cornwall, a market on Wednesdays 
and a three days’ fair at Michaelmas This charter was con- 
firmed in 1386 In 1333 the burgesses, those who held tenements 
within the borough, numbered 100 The borough, which 
apparently owed its existence to the castle, shared its fortunes,; 
Inland calls attention to the decay of a great number of houses,. 
Its charter was surrendered to Charles II and a new one obtained 
from his brother m 1685 Under the latter a mayor, recorder, 
six common councillors, a coroner, six freemen and a common 
clerk were to constitute the corporation For supplying 
vacancies m it the votes of those only who were members of it 
were required Provision was made for the administration of 
the borough Bossiney acquired the right of electing two mem- 
bers of parliament m 1553, the franchise being originally vested 
in the freeholders within the borough. By the middle of the 
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i8th century the franchise had become restricted to the freemen 
or burgesses In 1784 the vicar of Tintagel, as mayor and only 
qualified elector, enjoyed the probably unique privilege of return- 
ing two members to the House of Commons In 1832 there were 
ten resident legal voters within the borough and nine out-voters 
The Reform Act transferred their votes to the county There is 
now no market, and the only fair is held on the 21st of October 

See Vxetona County History Cornwall , Sir J Maclean, jfftstory of 
1 rigg Minor 

TINTERN ABBEY, in Monmouthshire, one of the most famous 
ecclesiastical nqns in England It is beautifully situated on the 
right bank of the river Wye The abbey was founded by Waltt r 
de Clare in *1131 for Cistercian monks The existing chunh, 
however, dates from the later part of the 13th century, it is 
unroofed, and the nave is imperfect, but many of the finest 
details of a style transitional from Early English to Decorated 
are preserved The church is cruciform Cloisters and other 
monastic buildings, of whuh there are considerable remains, 
lay to the north of the church^ The foundation was dissolved 
by Henry VIII At the neighbouring village of Tintern Parva 
there is a station on a branch of the Great Western railway 

TINTORETTO, JACOPO ROBUSTI (^1518-1594), one of the 
greatest painters of the Venetian schooX was bom in Venice in 
1518, though most accounts say in 1512 Ills father, Battista 
Robiisti, was a dyer, or ‘‘ tintore , hence the son got the 
nickname of Tintoretto,” little dyer, or d>er’s boy, 
which IS Englished as Imtoret In childhood Jacopo, a born 
painter, btgan daubing on the d>er’s walls, his father, notumg 
his Ixnt, took him round, still in boyhood, to the studio of Titian, 
to sec how far he could be trained as an artist We may suppose 
this to have been towards 1533, when Titian was already 
(according to the oidinary accounts) fifty-six years of age 
Ridolfi is our authority for saying that Tmtoret had only lieen 
ten days in the studio when Iiti in sent him home once and for 
all The leasori, according to the same writer, is that the great 
master observed some very spirited drawings, which he learned to 
be the production of Tmtoret, and it is inferred that he became 
at once jealous of so promising a scholar This, however, is 
mere conjecture, and perh ips it may be fairer to suppose that 
the drawings exhibited so much independence of manner that 
Titian judged that young Robusti, although he might become 
a painter, would never be properly a pupil hrom this time 
forward the two always remained upon distant terms— Robusti 
being indeed a profc ssed and ardent admirer of Titian, but never 
a friend, and litian and his adherents turning the cold shoulder 
to Robusti Active disparagement also was not wanting, but 
it passed unnoticed by 'fintoret The latter sought for no 
further teaching, but studied on his own account with laborious 
zeal, he lived poorly, collecting casts, bas-reliefs, &c , and prac- 
tising by then aid His noble conception of art and his high 
personal ambition weic evidenced in the inscription which he 
placed over his studio — “ II disegno di Michelangelo ed il colorito 
di Tiziano ” (Michelangelo’s design and Titian’s colour) He 
studied more especially Irom models of Michelangelo’s “ Dawn,” 
“ Noon,” Twilight ” and Night,” and became expert in 
modelling m wax and clay — a method (practised likewise by 
Titian) which afterwards stood him in good stead in working out 
the arrangement of his pictures The models were sometimes 
taken from dead subjects dissected or studied in anatomy 
schools, some were draped, others nude, and Robusti was wont 
to suspend them in a wooden or cardboard box, with an aperture 
for a candle Now and afterwards he very frequently worked by 
night as well as by day The young painter Schiavone, four 
years Robusti’s junior, was much in his company Tmtoret 
helped Schiavone gratis in wall-paintings, and m many subse- 
quent mstances he worked also for nothing, and thus succeeded 
m obtammg commissions The two earliest mural paintings 
of Robusti — done, like others, for next to no pay— are said to 
have been Belshazzar’s Feast ” and a Cavalry Fight,” both 
long since perished Such, indeed, may be said to have been 
the fate of all his frescoes, early or later The first work of his 
which attracted some considerable notice was a portrait-group 


of himself and his brother — the latter playing a guitar — with a 
nocturnal effect, this also is lost It was followed by some 
historical subject, which Titian was candid enough to praise 
One of Tintoret’s early pictures still extant is m the church of 
the Carmine in Venice, the ** Presentation of Jesus in the 
Temple”, also in S Benedetto are the ‘‘Annunciation ” and 
“ Christ with the Woman of Samaria ” For the Scuola di^lla 
Trmit^ (the sruole or schools of Venice were more in the nature 
of hospitals or charitable foundations than of educational 
institutions) he painted four subjects from Genesis Two of 
these, now in the Venetian Academy, are “ Adam and Eve ” 
and the “ Death of AW,” both noble works of high mastery, 
which leave us in no doubt that Robusti Wtis by this time a 
consummate painter — one of the few who have attained to the 
highest eminence by dire study of their own, unseconded by 
anv training from some senior proficient 

1 owards 1546 Robusti painted for the church of the Madonna 
deir Orto three of his leading works— the “Worship of the 
Golden (aif,” the “ Presentation of the Virgin in the Temple,” 
and the “Last Judgment” — now shamefully repainted, and 
he settled down in a house hard by the church It is a Gothic 
edifi< e, looking over the lagoon of Murano to the Alps, built in 
the Fondarnenta dc’ Mon, still standing, but let out cheap to 
artisans In 1 548 he was commissioned for four pictures in the 
Scuola di Marco — the “Iinding of the body of St Mark in 
Alexandria ” (now in the rhuich of the Angeli, Murano), the 
'^Saint’s Body brought to Venice,” a “Votary of the ^int 
delivered by invoking him from an Unclean Spirit ” (these tw^o 
are in the library of the royal palace, Veniit), and the highly 
and justly celebrated “ Miracle of the Slave ” This last, which 
forms at present one of the chief glories of the Venetian Academy, 
represents the legend of a Christian slave or captive who was 
to be tortured as a punishment for some acts of devotion to the 
evangelist, but was saved by the miraculous intervention of the 
latter, who shattered the bone-breaking and blinding implements 
whu h were about to be applied These four works were greeted 
with signal and general applause, including that of Titian’s 
intimate, the too potent Ihetro Aretino, with whom Tmtoret, 
one of the few men who scorned to curry favour with him, was 
mostly in disrepute It is said, however, that Tmtoret at one 
time painted a ceiling in Pietro’s house, at another time, being 
inviUd to do his portrait, he attended, and at one e proceeded to 
take his sitter’s measure with a pistol (or a stiUtto), as a signifi- 
cant hint that he was not exactly the man to be trifled with The 
painter having now executed the four works in the Scuola di 
S Marco, his straits and obscure endurances were over He 
married Faustina de’ Vescovi, daughter of a Venetian nobleman 
She appears to have been a careful housewife, and one who 
both would and could have her way with her not too tractable 
hu*^bondj Faustina bore him several children, probably two 
sons and five daughters 

'1 he next conspicuous event in the professional life of Tmtoret 
IS his enormous labour and profuse self-development on the walls 
and ceilings of the Scuola di S Marco, a building which may now 
almost be regarded as a shrine reared by Robusti to his o\\n 
genius The building had been begun in 1523 by the Lombardi, 
and was very deficient in light, so as to be particularly ill-suitecl 
for any great scheme of pictorial adornment The painting of 
its interior was commenced in 1560 In that year five principal 
painters, including Tmtoret and Paul Veronese, were invited 
to send in trial-designs for the ccntre-piece in the smaller hall 
named Sala dell’ Albergo, the subject being S Rocco received 
into Heaven Tmtoret produced not a sketch but a picture, and 
got it inserted into its oval ^The competitors remonstrated, not 
unnaturally, but the artist, who knew how to play his own game, 
made a free ^ft of the picture to the saint, and, as a by-law of 
the foundation prohibited the rejection of any gift, it was 
retained tn situ — ^Tmtoret furnishing gratis the other decorations 
of the same ceiling (This is one version of the anecdote there 
IS another version, which, though differing in incident, has the 
like general bearing ) In 1565 he resumed work at the scuola, 
painting the magnificent “Crucifixion,^' for which a sum of 
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a50 ducats was paid In 1576 he presented gratis another 
centre-piece — that for the ceiling of the great hall, representing 
the Plague of Serpents”, and m the following year he com- 
pleted this ceiling with pictures of the “ Paschal Feast ” and 
“ Moses stnfang the Rock ’^—accepting whatever pittance the 
coafratemity chose to pay Robusti next launched out into 
the painting of the entire scuola and of the adjacent church of 
S Rocco He offered in November 1577 to execute the works 
at the rate of 100 ducats per annum, three pictures being due 
m each year This proposal was accepted and was punctually 
fulfilled, the painter’s death alone preventmg the execution of 
some of the ceiling-subjects The whole sum paid for the scuola 
throughout was 2447 ducats Disregarding some minor per- 
formances, the scuola and church contain fifty-two memorable 
paintings, which may be described as vast suggestive sketches, 
with the mastery, but not the deliberate precision, of finished 
pictures, and adapted for being looked at in a dusky half-light 
Adam and Eve,” the “ Visitation,” the “ Adoration of the 
Magi,” the “ Massacre of the Innocents,” the “ Agony in the 
Garden/' Christ before Pilate,” “ Christ carrying His Cross,” 
and (this alone having been marred by restoration) the “ Assump- 
tion of the Virgin ” are leading examples m the scuola, in the 
church, “ Christ curing the Paralytic ” 

It was probably in 1 560, the year m which he began working 
in the Scuola di S Rocco, that Tmtoret commenced his numerous 
paintings in the ducal palace, he then executed there a portrait 
of the doge, Girolamo I^iuh Other works which were destroyed 
m the great fire of 1577 succeeded — the Excommunication of 
Frederick Barbarossa by Pope Alexander III *’ and the “ Victory 
of Lepanto ” After the fire Tmtoret started afresh, Paul 
Veronese bemg his colleague, their works have for the most part 
been disastrously and disgracefully retouched of late years, and 
some of the finest monuments of pictorial power ever produced 
are thus degraded to comparative unimportance In the Sala 
dello Scrutinio Robusti painted the ** Capture of Zara from the 
Hungarians m 1346 amid a Hurricane of Missiles ", in the hall of 
the senate, " Venice, Queen of the Sea ” , in the hall of the college, 
the “Espousal of St Catherine to Jesus", m the Sala dell’ 
Anticollcgio, four extraordinary masterpieces — “ Bacchus, with 
Ariadne crowned by Venus,” the “ Three Graces and Mercury," 
“ Minerva discarding Mars,” and the “ Forge of Vulcan ” — which 
were painted for fifty ducats each, besides materials, towards 
1578, in the Antichiesetta, “St George and St Nicholas, with 
St Margaret ” (the female figure is sometimes termed the princess 
whom St George rescued from the dragon), and “ St Jerome and 
St Andrew " , in the hall of the great council, nine lai^e composi- 
tions, chiefly battle-pieces We here reach the crowning pro- 
duction of Robusti’s life, the last picture of any considerable 
importance which he executed, the vast “ Paradise,” in size 74 ft 
by 30, reputed to be the largest pamting ever done upon canvas 
It is a work so stupendous in scale, so colossal in the sweep of its 
power, so reckless of ordinary standards of conception or method, 
so pure an inspiration of a soul burning with passionate visual 
imagining and a hand magical to work in shape and colour, 
that It has defied the connoisseurship of three centuries, and has 
generally (though not with its first Venetian contemporaries) 
passed for an eccentric failure, while to a few eyes (includmg 
those of the present writer) it seems to be so transcendent a 
monument of human faculty applied to the art pictorial as not 
to be viewed without awe nor thought of without amazement 
While the commission for this huge work was yet pending and 
unassigned Robusti was wont to tell the senators that he had 
prayed to God that he might be commissioned for it, so that 
par^ise itself might perchance be his recompense after death 
Upon eventually receiving the coiffmission m 1588 he set up his 
canvas m the Scuola della Misencordia and worked indefatigably 
at the task, making many alterations and doin^ vanous heads 
and costumes direct from natuie When the picture had been 
brought well forward he took it to its proper place and there 
finish^ It, assisted by his son Domenico for details of drapery, 
All Venice apfdauded the superb achievement, which has 
in more recent times suffered from neglect, but fortunately 


hardly at all from restoration Robusti was asked to name his 
own price, but this he left to the authorities They tendered a 
handsome amount, Robusti is said to have abated somethmg 
from it, which is even a more curious instance of ungreediness 
for pelf than earlier cases which we have cited where he worked 
for nothing at all 

After the completion of the “ Paradise ” Robusti rested for a 
while, and he never undertook any other work of importance, 
though there is no reason to suppose that his energies were ex- 
hausted had his days been a little prolonged He was seized with 
an attack in the stomach, complicated with fever, which prevented 
him from sleepmg and almost from eating for a ffirtnight, and on 
the 31st of May 1594 he died A contemporary record states 
his age to have been seventy-five years and fifteen days If this 
is accurate, the i6th of May 1519 must have been the day of 
his birth, but we prefer the authority of the register of deaths in 
S Marciliano, which states that Tmtoret died of fever, aged 
seventy-five years, eight months and fifteen days — thus bringing 
us to the i6tn of September 1548 as the true date of his birth 
He was buried in the church of the Madonna dell’ Orto by the 
side of his favourite daughter Marietta, who had died in 1590, 
aged thirty , there is a well-known tradition that as she lay dead 
the heart-stricken father painted her portrait Marietta had 
herself been a portrait-painter of considerable skill, as well as a 
musician, vocal and instrumental, but few of her works are now 
traceable It is said that up to the age of fifteen she used to 
accompany and assist her father at his work, dressed as a boy, 
eventually she married a jeweller, Mario Augusta In i866 the 
grave of the Vescovi and Robusti was opened, and the remains of 
nme members of the joint families were found in it, a different 
locality, the chapel on the right of the choir, was then assigned to 
the grave 

Tmtoret painted his own portrait at least twice, one of the 
heads being m the Uffizi Gallery of Florence and the other, done 
when his age was advanced, m the Louvre It is a very serious 
face, somewhat blunt and rugged, but yet refined without the 
varnish of elegance — concentrated and resolute, its native ardours 
of frankness and energy welded down into lifelong laboriousness, 
with a pent look as of smouldering fire The eyes are large, dark 
and round, the grizzled hair close and compact The face has 
been held to bear some resemblance to that of Michelangelo, 
but this does not go very far Robusti appears also as one 
of the figures m the two vast pictures by Paul Veronese — 
the “ Marriage m Cana ” and the “ Feast m the House of Levi ** 

Audaaous and intrepid, though not constantly correct, as a 
draughtsman majestically great as a colounst, prodigious as an 
executant, Tmtoret was as absolute a type of the bom painter as 
the history of art registers or enables us to conceive whatever 
he did was imaginative — sometimes beautiful and suave (and he 
was eminently capable of pamting a lovely female countenance 
or an heroic man), often imposing and romantic, fully as often 
turbulent and reckless, sometimes tnvxal never unpainter hke or 
prosaic When he chose — which was not always — he painted his 
entire personages characteristically but, like the other highest 
masters of Venice, he conceded and attended little to the expression 
of his faces as evincing mci dental emotion In several of his works — 
as especially the great Crucifixion in S Rocco — there is powerful 
central thought, as well as inventive detail but his imagination 
IS always concrete it is essentially that of a painter to whom the 
means of art — the form, colour, chiaroscuro, manipulation^ scale 
distribution — are the typical and necessitated reahUes he 

imagines is always a visual integer, a picture^never a treatise, 
however thoughtfully planned or ingcmously detailed Something 
that one could see— that is his ideal, not somethmg that one could 
narrate, still less that one could deduce and demonstrate In his 
treatment of action or gesture the most constant pecuhanty is the 
sway and swerve of his figures they bend hke saplings or rock hke 
forest boughs in a gale, stiffness or immobility was entirely foreign 
to his style, which nas therefore httle of the monumental or severe 
character Perhaps he felt that there was no other way for combm 
mg the colour 01 Titian with the design of Michelangelo " The 
kmtted strength and the transcendent fervour of energy of the 
supreme Florentine might to some extent be emulated but, tf they 
were to be united with the glowmg fusion of hue of the supreme 
Venetian, this could only be attamed by a process of relaxing the 
excessive tension and modifymg muscular Into elastic force In 
this respect he was a decided innovator, but he had diany imitators, 
comparatively feeble if we except Paul Veronese 
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Tmtoret scarcely ever travelled out of Venice He loved all the 
arts, played in youth the lute and vanous instruments, some of them 
of his own invention, and designed theatrical costumes and proper 
ties, was versed in mechanics and mechanical devices, ancT was a 
very agreeable compamon For thje sake of his work he hved m 
a most retired fashion, and even when not paintmg was wont to 
remain m his working room surrounded by casts Here he hardly 
admitted any, even intimate fnends, and he kemt his modes of work 
secret, save as regards his assistants He abounded in pleasant 
witty sayings whether to great personages or to others, but no smile 
hovered on ms lips Out of doors his wife made him wear the robe 
of a Venetian citi/en if it rained she tned to indue him with an 
outer garment, but this ho resisted She would also when he left 
the house wrap up money for him in a handkerchief, and on his 
return expected an account of it Tmtoret s accustomed reply was 
that he had spent it in alms to the poor or to prisoners In 1 574 
he obtained tne reversion of tlie first vacant broker 3 patent in a 
fondaco, with power to bequeath it — an advantage granted from 
time to time to pre-eminent painters For his phenomenal energy 
in painting he was termed II Funoso ' An agreement is extant 
showing that he undertook to finish m two months two histoncal 
pictures each containing twenty figures, seven being portraits The 
number of his portraits is enoynous their merit is unequal, but 
the really fine ones cannot be surpassed Sebastiano del Ihombo 
remarked that Robusti could paint in two days as much as himself 
m two years Annibale Caracci that Tmtoret was m many pictures 
equal to Titian in others inferior to Tmtoret This was tne general 
opinion of the Venetians, who said that he had three pencils — one 
of gold, the second of silver and the third of iron The only pictures 
(if we except his own portrait) on which he inscribed his name are 
the ' Miracle of Cana ^m the church of the Salute (painted orimnally 
for the brotherhood of the Croafen), the Miracle of the Slave,’ 
and the " Crucifixion m the Scuola di S Rocco the last was 
engraved m 1589 by Agostino Caracci Generally he painted at 
once on to the canvas without any prehmmary Some of his dicta 
on art have been recorded as follows by Ridolh the art of painting 

remains increasingly difficult painters m youth should adhere 
to the best masters these being Michelangelo and Titian, and should 
be stnet in representing the natural forms the first glance at a 
picture IS the crucial one black and white, as developing form 
ore the best of colours drawing is the foundation of a painter s 
work but drawing from life m the nude should only be essayed by 
well practised men, as the real is often wanting in beauty 
Of pupils Robusti had very few his two sons and Martin de 
Vos 01 Antwerp were among them Domenico Robusti (1562-1637), 
whom we have already had occasion to mention, freauently assisted 
his father m the groundwork of great pictures He himself painted 
i multitude of works, many of them on a very large scale they 
would at best bo mediocre, and coming from the son of Tmtoret 
are exasperating still, he must be regarded as a considerable sort 
of pictorial practitioner in his way 

We conclude by naming a few of the more striking of Tmtoret s 
very numerous works not already specified in the course of the 
article In Venice (S Giorgio Maggiore), a senes of his later works, 
the Gathering of the Manna, Last Supper, * Descent from the 
Cross Resurrection, Martyrdom of St Stephen Coronation 
of the Virgin, Martyrdom of St Damian , (S Francesco del 
Vigna) the Entombment (the Fran) the Massacre of the 
Innocents (S Cassano) a Crucifixion, the figures seen from 
behind along the hill slope (St Mark s) a mosaic of the Baptism of 
Chnst —the oil painting of this composibon is m Verona In 
Milan (the Brera) St Helena and other saints In Florence 
(Pith Gallery) Venus, Vulcan and Cupid In Cologne 
(WallrafE Richarts Museum), Ovid and Cormna ' In Augsberg 
(the town hall), some historical pictures which biographers and 
tourists alike have unaccountably neglected — one of ^e siege of a 
fortified town is astonishingly fine In England (Hampton Court), 
Esther and Ahasuerus, and the Nine Muses , (the National 
Gallery), The Ongm of the Milky Way, a memorable tour de force ^ 
Chnst washing Peter s Feet a grand piece of colour and execuhon, 
not greatly mterestmg m other respects, also a spinted smallish 
work, St George and the Dragon * 

The wnter who has done by far the most to estabUsh the fame 
of Tmtoret at the height which it ought to occupy is Ruskm m his 
Stones of Venice and other books the depth and scope of the master s 
power had never before been adequately brought out, although his 
extraordmanly and somewhat arbitrarily used executive gift was 
acknowledged Ridolfi (Meraviglie dell Arte) gives interesting per- 
sonal details the article by Dr Janitschek m Kunst und KUnstler 
(1876) is a sohd account For an EngUsh reader the most handy 
narrative is that of W R Osier [Tintoretto ^ 1879), m the senes an 
titled The Great Artists Here the biographical facts arc clearly 

g resented the aesthehc entiasm is enthusiastic but not pe^icuous 
ther works deserving of mention are L Mesnard, Etude sur 
Tintoret (1881), T P Stearns, Four Great Venetians (1901), H 
Thode, Tintoretto (1901), Stoughton Holborn, Jacopo Rob^H (1903) 

(W M R) 

TIPASA (1) A town and cominune on the coast of Algeria^ 
m the department of Algiers, 30 m. of the capital* Pop 


of the commune (1906), 2725 The modem town, founded in 
1857, IS remarkable chiefly for its pleasant situation and sandy 
beach The roadstead is exposed to the N E and N W There 
IS a mole about 90 ft long and anchorage m six fathoms A 
considerable trade is done The Roman city of Tipasa was 
built on three small hills which overlooked the sea Of the 
houses, most of which stood on the central hUl, no traces re- 
main, but there are rums of three churches — the Great Basilica 
and the Basilica Alexander on the western hill, and the Basilica 
of St Salsa on the eastern hill — two cemeteries, the baths, 
theatre, amphitheatre and nymphaeum The Ime of the ram- 
parts can be distinctly trac^ and at the foot of the eastern 
hill the remains of the ancient harbour The basilicas are 
surrounded by cemeteries, which are full of coffins, all of 
stone and covered with mosaics The basihca of St Salsa, 
which has been excavated by S Gsell, consists of a nave and two 
aisles, and still contains a mosaic The Great Basilica served 
for centuries as a quarry, but it is still possible to make out the 
plan of the building, which was divided into seven aisles Under 
the foundations of the church are tombs hewn out of the sohd 
rock Of these one is circular, with a diameter of 60 ft and 
space for 24 coffins 

Tipasa was founded by the Phoenicians, was made a Roman 
military colony by the emperor Claudius, and afterwards became 
a mumcipium Commeraally it was of considerable impor- 
tance, but it was not distinguished in art or learning Chris- 
tianity was early introduced, and m the third century Tipasa 
was a bishop’s see Most of the inhabitants continued heathens 
until, according to the legend, Salsa, a Christian maiden, threw 
the head of their serpent idol into the sea, whereupon the 
enraged populace ston^ her to death The body, miraculously 
recovered from the sea, was buned, on the hill above the har- 
bour, in a small chapel which gave place subsequently to the 
stately basilica Salsa’s martyrdom took place m the 4th 
century In 484 the Vandal king Huneric (477 484) sent an 
Anan bishop to Tipasa, whereupon a large number of the in- 
habitants fled to Spam, while many of the remainder were 
cruelly persecuted After this time the city disappears from 
history, and, whether or not its ruin was caused by the 
Arabs, they seem to have made no settlement there 

(2) Another town which in Roman times was called Tipasa 
IS m the department of Constantine, Algeria, 55 m due south 
of Bona, 3140 ft above the sea, it is now called Tifesh The 
chief rum is that of an extensive fortress, the walls of which 
are 9 ft thick 

TIP-CAT (also called Cat and Cat and Dog), a pastime which 
consists in tapping with a stick a short billet of wood with 
sharpened ends upon one of these ends, so that it jumps in the air, 
and then hitting it to the greatest possible distance There are 
manv vaneties of the game, but m the most common the batter, 
having placed the billet, or cat, m a small circle on the ground, 
Ups It into the air and hits it to a distance His opponent 
then offers him a certain number of points, based upon his 
estimate of the number of hops or jumps necessary to cover 
the distance If the batter thinks the distance underestimated 
he IS at liberty to decline the offer and measure the distance in 
jumps, and score the number made The game is one or more 
hundreds 

TIPPERA (Tripura), a native state and also a British district 
of India, m Eastern Bengal and Assam The state, which is 
known as Hill Tippkra (q v ), represents that portion of the 
raja’s territory that was never conquered by the Mahommedans 
The dynasty, which is of great antiquity, was converted to 
Hinduism many centuries ago, but the people still profess an 
aboriginal religion, similaf^to that of the neighbouring hiU 
tnbes The raja owns an estate of 570 sq m , yielding an 
income of more than £40,000, m the Bntish district, where fie 
ranks as an ordinary zanundar His residence is at Agartalla, 
just withki the boundary of Hill Tippera, 

The Bntish district of Tippera, with administrative head- 
quarters at Comilla, has an area of 2499 m It has a flat and 
open surface, with the exception of the isolated lAlm&i range 
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(loo feet), and is for the most part laid out in well-cultivated 
fields, intersected by rivers and khals (creeks) partially affected 
by the tides In the lowUnds the soil is light and sandy, but 
m the higher parts a deep alluvial soil alternates with bands of 
clay and sand The principal rivers are the Meghna, or estuary 
o^the Brahmaputra, and the Gumti, DakatiS, and Titils, which 
are also navigable for a considerable portion of their course 
There are many marshes or btls The wild animals include 
tigers, kopards, wild boars and buffaloes The climate is mild 
and healthy In 1901 the population was 2,117,991, showing an 
increase of 19% m the decade, being the highest rate in the 
province Mahommedans form nearly three-fourths of the total 
Rice IS the staple crop, followed bv jute, lutel-nut and betel- 
leaf and chillies are also grown The chief exports are rice, 
jute and betel-nuts, and the principal imports cotton gocxls, 
salt and kerosene oil 

The eastern border of the district is traversed by the Assam- 
Bengal railway, with branches from laksham to Chandpur 
and Noakhali, but waterways remain the chief means of com- 
munication 

fippera came under the East India Companv in 1765, but 
more than a fifth of its present area was under the immediate 
lule of the raja of Hill Tippera, who paid a tribute of ivory and 
elephants At that time Tippera with Noakhali formed part of 
Jalalpur, one of Shuja-ud- Din’s divisions of the province of 
Bengal, but in 1822 it was separated, and since then great 
changes have been made in its boundaries With the exception 
of a serious raid in i860 by the KukTs or Lushais, nothing has 
distuibed the peace of the (listriot 

TIPPERARY, a county of Ireland in the province of Munster, 
bounded N W by Galway, N E by King’s County, E by 
Queen’s County and Kilkenny, S by Waterford, and W by 
( ork, Limerick, Clare and Galway The county is the sixth 
in size of the Irish counties, having an area of 1,062,963 acres, 
or about i66r sq m The surface is varied and picturesque The 
Knockmealdown Mountains on the southern border reach an 
elevation of 2609 ft lo the north of this range are the pic- 
turesque Gaily or Galtce Mountains (G,iltyniore 3015 ft ) 
To the east, bordering Kilkenny, are the Slicveardagh Hills, 
and near Templemore the Devils Bit Mountains (1583 ft) 
with a curious gap on the summit In the north-west is Keeper 
Hill, 2278 ft The greater part of the countv, however, is a 
gently undulating plain hrom tht rich level country the Rock 
of Cashel rises boldly Tipperary has only one considerable 
river, the Suir, which has its source in the Devil’s Bit Moun- 
tains, and flows southward and eastward by Temple more, 
Thurles, Caher, and Clonmel The Norc, whuh also nsts in 
the Devil’s Bit Mountains, soon passes into Queen’s Countv, 
and the Shannon forms part of the western border The 
Milchelstown stalactite caverns, discovered accidentally m 
1833, attract a large number of visitors They are in the extreme 
south-west of the county, take their name from the neighbouring 
town of Mitchelstown, 6 m distant in County Cork, and were 
explored and surveyed by M Martel, the French speleologist, 
in 1895 

Geology — In this county the Carboniferous Limestone is ( scaping, 
as it were, from confinement between the Old Red bandstone ndges 
of the south, and spreading out 1101 Ihw ird into the great plain 
Its folded character is seen in the aiitichnal boss on which the acro- 
polis of Cashel stands, but gtntrally its level surface is covered by 
rx)ulder-dnft A great denuded dome of Old Red Sandstone, with 
Silurian exjiosed across the centre, divides the north of the county, 
and another similar mass, the Arra Mountains, nses between 
Nenagh <ind Lough Derg The same rocks form the Ci iltecs, Sheve- 
naman and the Knockmealdown Mountains In the cast, Ujuier 
Carboniferous shales and sandstone s l^e along a synclinal axis, from 
Cashel to Kilkenny, and anthracite is mined on a Coal Measure 
plateau at Killenaule Tho lead ore mined for many centuries at 
Silvermines south of Nenagh is silver bearmg, and is associated with 
zinc blende Indications of ore have been traced along the junction 
of the limestone with th( older rocks for thirty miles Good slates 
are quarried in the Siliinan area in CUshnasmuth townland on 
Shevenamam 

Industyies — Tipperary ranks among the best agricultural distncts 
of Ireland The subsoil m the lower grounds is hmt stone, which is 
overlaid by a nch calcareous loam, capable of yielding the finest 


crops The centre of the county is occupied by the Golden Vale, 
the most fertile district in Ireland, which stretches from Cashel to 
the town of Limcnck On the higher districts the soil is light and 
thin, partaking much of the character of the clay slate and sands on 
which it rests Dt tached portions of the Bog of Allen encroach on 
the north-east of the ( ounty The proportion of tillage to pasture 
IS roughly as i to 2 ^ and the area under the standard crops of oats 
and potatoes decreases Ihe area under barley, however, is wtll 
maintained, as distillation causes a steady demand for this grain 
Turnips are also an imiiortant and steady crop The numbers of 
cattk, sheep, pigs, goats and jioultry also iiuuase generally and 
buttir making occupies considerable attention A few persons are 
employed in mining, but the occupation of the inhabitants is chiefly 
agricultural There is a considerable number oftineal and flour 
mills 

Communications are supphed by the Great Southirh (fe Wesfirn 
railway, the mam line of winch crosses the county fiom north-tast 
to southwest by Tcmphmorc and Thurhs The Ballybrophy 
(Qiitcn s County) & Limciick branch from this line serves the 
north of the county by Roscrea (junction for Bin) anil Ncntigh 
The Waterford & Lime nek line passes through the south of the 
county by way of Clonrnfl and lipptrary, crossing the mam line 
at Limerick junction The two ^mts are also count cted by the 
Thurles, Ft than! and Clonmel branch 

Population and Administration — The population (175,217 
m 1891, 160,232 in 1901) shows a serious decrease (though 
muth less so than formerly), and eniigralion is very heavy 
Of the total about 94% are Roman Catholics, and about 76% 
constitute the rural population The pnncipal towns are 
(lonmel (the county town, pop 10,167), Tipperary (6281), 
Carrie k-on-Suir (5406), Nenagh (4704), Ihurks (4411), Cashel 
(a cathedral city, 2938), Roscrea (2325), Caher (2058), Temple- 
more (2774) and Fethard (1498) Tipperary is divided into a 
north and south riding, each consisting of six baronies For 
parliamentary purposes it is separated into four divisions — 
hast. Mid, North and South— each returning one member 
Before the Union in 1800 the county returned two members to 
the lush parliament, and the boroughs of Cashel, Clonmel and 
Fethard two each, afterwaids, until the R( distribution Act 
of 1885, the county returned two members and Cashel and 
Clonmel one each Assizes for the north riding arc held in 
Nenagh and for the south riding in Clonmel Quartcr-nssions 
aie held at Cashel, Clonmel, Nenagh, Roscrea, Ihurks and 
lipperary Eccksiastically the county belongs to the Pi ci- 
te ''iant dioccsf s of Cashel and Killaloc, and the Roman Catholic 
dioceses of (?Jishel, Killaloe, Waterford and Lismore 

History and Anliquitit^ — Tipperary is one of the counties 
generally considered to have been formed by King John in 
T2io, in 1328 Edward HI made it a county palatine in favour 
of the earl of Ormonde, and, though the king shortly after- 
wards resumed his regal preiogative, the county was rc granted 
m 1337 In 1372 the grant was confirmed to James Butler, 
earl of Ormonde, the lands belonging to the Church retain- 
ing, however, a separate jurisdiction, ind being known as the 
county of Cross Tippcrar), or the ( ross of lipperaiy In 1621 
James I took the county palatine into bis own hands It was, 
however, restored in 1664 to James, 12th earl and ist duke, 
whose regalities were further made to include tl e < ounty of the 
Cross On the attainder of James, 2nd duke, m 1715, the 
junsdiction reverted to the Crown, and the last of the Irish 
palatinates thus ceased to exist 

Thire aie two round lowtrs within the county — one at Roseiea 
and the othtr on the Rock of Caslu 1 Ihe county it* iich in posses- 
sion of rem uns of several ecclesiastical founchitions of the highest 
interest Of those the following ore described under the names of 
the respective towns the remarkable collection of buildings on and 
adjacent to the Rock of Cashel, the Cistercian abbey of Holy Cross 
near Thurles, one of the finest monastic nuns in Ireland, and the 
abbey and Tranciscan friary at Roscrea Ihe stronghold of Caher, 
occupied as a barrack, is in good preservation At Roscrea one of 
the towers of the castle built oy King John remains, and the strong- 
hold of the Ormondes, erecteel in the reign of Henry VIII , forms 
the d 6 p 6 t attached to the barracks Ihe othtr pnncipal ecclesias- 
tical rums are the priory of Athassel, foundt d for Augustiman monks 
about 1200, and Fethard Abbey, founded in the i4ih century, now 
used as a chapel 

TIPPERARY, a market town of Co Tipperary, Ireland 
Pop (1901), 6281 It is beautifully situated near the base 
of the Slicve na muck or Tipperary Hills, a branch of the Gal tee 
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range, on the Waterford & Limerick line of the Great Southern 
& Western railway, 3 m SE of Limerick Junction and iioj 
S W of Dublin, It IS governed by an urban district council 
It IS situated m the centre of a fine agricultural district, and its 
butter market ranks next to that of Cork Condensed milk 
IS manufactured The town is of great antiquity, but first 
acquired importance by the erection of a castle by King John, 
of which there are no remains A monastery founded for 
Augustinians by Henry III gave a second impulse to its growth 
The gatehouse, all that remains of this foundation, is the only 
building of anjiquity in the town Formerly Tipperary was a 
corporation from a grant made in 1310 by Edward II New 
1 ipperary was founded outside the town by Mr William O’Brien 
in 1890 during the Plan of Campaign ’’ inaugurated to boycott 
the Smith-Barry estate, in order to accommodate the tenants 
who vacated their holdings, but the scheme was a failure, and 
the place was abandoned and sold 

TIPPOO SAHIB (1753-1799), sultan of Mysore, son of Hyder 
All (qv), was born in 1753 * He was instructed in military 
tactics by French officers in the employment of his father 
In 1767 in the invasion of the Carnatic he commanded a corps 01 
cavalry, and he distinguished himself in the Mahratta War of 
1775-79 On the outbreak of the first Mysore War in 1780 he 
was put at the head of a large body of troops, and defeated 
Brathwaite on the banks of the Cokroon m February 1782 
He succeeded his father in December 1782, and in 1784 concluded 
peace with the British, and assumed the title of sultan In 
1787-88 he subjugated the Nairs of Malabar, and in 1789 pro- 
voked British invasion by ravaging tne territories of the raja of 
Travancorc When the British entered Mysore in 1790, he 
retaliated by a counter-invasion, but was compelled by Corn- 
udllis’s victory near Sermgapatam to cede half his dominions 
(March 16, 1792) The British having deemed it necessary to 
renew hostilities m March 1799,11c was shut up in Sermgapatam 
and finally killed during the storm (May 4, 1799) lippoo 
was of a cruel disposition, and inferior in military talents to his 
father 

Sec L B Bownng, Haidar Alt and Ttpu Sultan (“ Rulers of Indi,^ * 
series, i8f)^) 

TIPSTAFF (Mid Eng Upped staf), a staff of office mounted 
with a tip or cap of metal, or with a crown, carried by a con- 
stable or sheriff’s officer, the term being hence applied to such an 
oflicer Tipstaffs in attached to the king’s bench and chancery 
divisions of the High Court of Justice in England, their duty is 
to arrest or take into custody any person on an order of com- 
mittal, if within the precincts of the court, and convey him to 
the king’s prison at Holloway The tipstaff for the common 
law ( ourts was originally appointed by the marshal of the king’s 
bench, and the tipstaff of the lord chancellor by the marshal of 
the Fleet prison. Since the abolition of these prisons the tip- 
staffs have been appointed by the lord chancellor and lord 
chief justice respectively 

TIPTON, an urban district of Staffordshire, England, m 
the parliamentary borough of Wednesbury, adjacent to Dudley 
(i J m S ), served by the London & North Western and Great 
Western railways Pop (1901), 30,543 Its streets are in- 
terspersed with coal-mines and ironworks Heavy iron goods 
are the principal products, anchors and cables being a speciality; 
there are numerous furnaces and rolling mills, also cement- 
works, brickworks and makings The vilLige round which the 
modern town sprang up is mentioned in Domesday as Tib- 
bington, its ancient church was undermined and collapsed 111 
1797 

TIRABOSCHI, GIROLAMO (173T-1794), the first histonan 
of Italian literature, was bom at Bergamo on the i8th of De- 
cember 1731 He studied at the Jesuit college at Monza, entered 
the order, and was appointed in 1755 professor of eloquence in 
the university of Milan Here he produced (1766-1768) Vetera 
humthatorum monumenta (3 vols ), a history of the extinct 
order of the Humiliati, which made his literary reputation 
Nominated in 1770 librarian to hrancis III , duke of Modena, he 
turned to account the copious materials there accumulated for 


the composition of his Sima della leiteraiura ttaltana. This 
vast work, in which Italian literature from the time of the 
Etruscans to the end of the 17th century is traced m detail, 
occupied eleven years, 1771-1782, and the thirteen quarto volumes 
embodying it appeared successively at Modena during that 
period A second enlarged edition (x6 vols ) was issued fi^m 
1787 to 1794, and was siic( ceded by many others, besides 
abridgments in German, Frcncli and English Tiraboschi 
died at Modena on the 3rd of June 1794, leaving a high 
reputation for virtue, learning and piety 

Tiraboschi wrote besides Bibhottoa tnodenvsc (6 vols , 1781-1786) 
Noitzte de' pttton, sculiortf tnctsori, ed archtteiU modincbt (1786), 
Meniorte stoyiche modenest (5 vols , 1793-1794) and many nunor 
works He edited the Nuovo gtornaU det lettcrati d* Italia (1773 
1790), and left materials for a work of great research entitled 
Diztonafio topograpco btonco degli stati estensi (2 vols 410, Modena, 
1824-1825) 

TIRAH, a mountainous tract of country on the Peshawar 
border of the North-west Province of India It lies between the 
Khyber Pass and the Khanki Valley, and is inhabited by the 
Afridi and Orakzai tribes It is chiefly notable as the scene of 
the Tirah Campaign of 1897 (see below) It is a cul-de-sac 
in the mountains, lying off all the roads to India, and the 
difficulty of Its passes and the fierceness of its inhabit ints had 
hitherto preserved it inviolable from all invaders Tirah com- 
prises an area of some six to seven hundred square miles and 
includes under this general name all the valleys lying round 
the source of the Bara River The five chief valleys are 
Maidan, Rajgul, Waran, Bara and Mastura 

Maidan, the summer home of the Afridis, lies close under the snow- 
bound ndges of the Safed Koh at an elevation of about 6400 ft It 
IS an oval plain about seven to eight miles long, and three or four 
Wide, and slopes inwards towards the centre of its northern side, 
whtre all the drainage gathered from the four corners of the plain 
IS shot into a narrow corkscrew outlet leading to the Baia Valley 
Cenluiies of detritus accumulated in this basin have filled it up with 
nch alluvial soil and made it one of the most fertile valleys on the 
frontier All its alluvial slopes are tei raced and re/eted and 
imgatcil till every yard is made productive Here and theie dotted 
about 111 clusters all over the iilain arc square-built two storeyed mud 
and timbtr houses, standing in tlic shade of gigantic w ilnut and 
mulberry trees Up on the hillsides surrounding the Maidan basm 
aie wild olives in wide grown clumps, almost amounting to forest, 
and oeeasional pomegranates Higher sbll are the blue pines, but 
below on the shelving pluns arc nothing but fruit trees Rajgul 
valley lies north oi Maidan, from which it is separated by a steep 
valley and well wooded spui eight to nine thousand feet high and 
west of the Bara Valley which it joins at Dwatoi It is ten miles 
long four to five miles at its wiilest and has an elevation of 5000 ft 
It IS inhabited by the Kuki Khol Afridis The Waran Valley is 
another valley about the same si/e as Maidan, lying east of it and 
separated from it by the Tseri-Kandao Pass It ^was the homo of 
the Afndi mull ih Saya<l Akbar and is the country of the Aka Khels 
After the junction of the Rajgul and Maidan diamage at Dwatoi, 
the united stieam receives the name of Bara, and the valley through 
which it flows down to its exit m the Peshawar Valley is also known 
by this name The elevation of the valley is from 5000 ft at Dwatoi 
to 2000 at Kajiirai , on the north side it is hemmed in by the Surghar 
range which divides it from the Bazar Valley, on the south lies 
another ringo dividing it from Maidan and the Waran Valley The 
heat of the Bara Valley in summer is said to bo excessive malaria 
IS pievalent and mosquitoes very troublesome so the hamkts are 
deserted and the Afridis migrate to the pleasant heights of Maidan 
The Mastura Valley occupies the southern half of Tirah and is 
inhabited by the Orakzais It is one of the mettiost valleys on the 
frontier lying at an elevation of 6000 ft The Orakzais live for 
the most pait, in the Miranzai Valley, m the winter and retreat to 
Mastura like the Afridis during the summer months The chief 
passes m Tii’ah are the Sampagha Pass (0500 it ), separating the 
Khanki Valley from the Mastura Valley, the Arhanga Pass (6995 
ft) separating Mastura Valley from Maidan, Saran bar (8650 ft ), 
leading from the Zakka Khel portion of Maidan into the Bara 
Valley, the Tseri Kandao (B575 ft) separating Maidan from the 
Waran Valley and the Sapri Pass (5190 ft ) leading from the east 
of the Mastura Valley mto the Bvra Valley m the direction ^of 
Mamanai The whole of Tirah was thoroughly explored and mapped 
at the time of the Tirah Expedition 

TIRAH CAMPAIGN, an Indian frontier war m 1897-98 
The Afridis had for sixteen >ears rccened a subsidy fiom the 
Indian government for the safeguarding of the Khyber Pass, 
in addition to which the government had maintained for this 
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purpose a local regiment entirely composed of Afndis, who were 
stationed in the pass Suddenly, however, the tnbesmen rose, 
captured all the posts in the Khyber held by their own country- 
men, and attacked the forts on the Samana Ridge near Peshawar 
It was estimated that the Afridis and Orakzais could, if united, 
brmg from 40,000 to 50,000 men into the field The prepara- 
tions for the expedition occupied some time, and meanwhile 
the Mohmand rising north-west of the Khyber Pass was first 
dealt with (see Mohmand) 

The general commanding was General Sir William Lockhart 
(qv) commanding the Punjab Army Corps, he had under him 
34,882 men, British and native, in addition to 20,000 followers 
The frontier post of Kohat was selected as the base of the cam- 
paign, and It was decided to advance along a single line On 
the 1 8th of October the operations commenced, fighting ensuing 
immediately The Dargai heights, which commanded the line 
of advance, were captured without difficulty, but abandoned 
owing to the want of water On the 20th the same positions 
were gallantly stormed, with a loss of 199 killed and wounded 
The progress of the expedition, along a wretched track through 
the mountains, was obstinately contested on the 29th of October 
at the Sampagha Pass leading to the Mastura valley, and on the 
31st at the Arhanga Pass from the Mastura to the Tirah valley 
The force, in detached brigades, now proceeded to traverse 
the Tirah district in all directions, and to destroy the walled 
and fortified hamlets of the Afridis The two divisions available 
for this duty numbered about 20,000 men A force about 3200 
strong commanded bv Brigadier-General (afterwards Major- 
General Sir Richard) Westmacott was first employed to attack 
Saran Sar, which was easily earned, but during the retirement the 
troops were hard pressed by the enemy and the casualties num- 
bered sixty-four On the nth of November Saran Sar was 
again attacked by the brigade of Bngadier-General (afterwards 
Sir Alfred) Gaselee Experience enabled better dispositions to 
be made, and the casualties were only three The traversing 
of the valley continued, and on the 13th of November Brigadier- 
General Kempster^s brigade visited the Waran valley via the 
Tscri Kandao Pass Little difficulty was experienced during the 
advance, and several villages were destroyed, but on the i6th, 
during the return march, the rearguard was hotly engaged all 
day, and had to be relieved by fresh troops next morning The 
casualties numbered seventy-two Almost daily the Afridis, 
too wise to risk general engagements, waged a perpetual guerrilla 
warfare, and the various bodies of troops engaged in foraging 
or survey duties were constantly attacked On the 21st of 
November a brigade under Brigadier-General Westmacott was 
detached to visit the Rajgul valley The road was exceedingly 
difficult and steady opposition was encountered The objects 
were accomplished, and the casualties during the retirement 
alone numbered twenty-three The last important work under- 
taken was the punishment of the Chamkannis, Mamuzais and 
Massozais This was earned out by Brigadier-General Gaselee, 
who joined hands with the Kurram movable column ordered up 
for the purpose The Mamuzais and Massozais submitted im- 
mediately, but the Chamkannis offered resistance on the 1st 
and 2nd of December, the Bntish casualties numbenng about 
thirty The Kurram column then returned to its camp, and 
Sir W Lockhart prepared to evacuate Tirah, despatching his 
tv\o divisions by separate routes — the ist under Major-General 
W Penn Symons (d 1899) return via the Mastura valley, 
destroying the forts on the way, and to 30m at Bara, within 
easy march of Peshawar, the 2nd division under Major-General 
Yeatman Biggs (d 1898), and, accompanied by Sir W Lock- 
hart, to move along the Bara valley The base was thus to be 
transferred from Kohat to Peshawai^ The return march began 
on, the 9th of December The cold was intense, 21 degrees of 
frost being registered before leaving Tirah The movement 
of the I St division though arduous was practically unopposed, 
but the 40 miles to be covered by the 2nd division were contested 
almost throughout The actual march down the Bara valley 
(34 miles) commenced on the loth, and involved four days of the 
hardest fiirhtinc and marchinc of thp camoaiim TKp maH 


crossed and recrossed the icy stream, while snow, sleet and ram 
fell constantly On the loth the casualties numbered about 
twenty On the i ith some fifty or sixty casualties were recorded 
among the troops, but many followers were killed or died of 
exposure, and quantities of stores were lost On the 12th 
the column halted for rest On the 13th the march was resumed 
m improved weather, though the cold was stUl severe The 
rearward was heavily engaged, and the casualties numbered 
alx>ut sixty On the 14th, after further fighting, a junction 
with the Peshawar column was effected The ist division, 
aided by the Peshawar column, now took pogsession of the 
Khyber forts without opposition Negotiations for peace were 
then begun with the Afridis, who under the threat* of anothei 
expedition into Tirah m the spring at length agreed to pay the 
fines and to surrender the rifles demanded The expeditionary 
force was broken up on the 4th of April 1898 A memorable 
feature of this campaign was the presence in the fighting line of 
the Imperial Service native troops under their own officers, 
while several of the best known^ of the Indian princes served 
on Sir W Lockhart’s staff (C J B ) 

TIRANA, a town of Albania, European Turkey, in the vilayet 
of Scutari, 20 m E by N of Durazzo, at the southern ex- 
tremity of the plain of Kroia Pop (1905) about 12,000 J irana 
IS beautifully situated on the border of the richly wooded high- 
lands inhabited by the Mirdite Albanians It is a picturesque 
town with a large bazaar and many mosques, gardens and 
olive groves It was founded early m the lyth century and 
was long the see of a Greek bishop, although the majority of 
Its inhabitants have always been Moslems Kroia, the ancient 
stronghold of Scanderbeg {g v ), is 14 m north 
TIRARD, PIERRE EMANUEL (1827-1893), French poli- 
tician, was bom of French parents at Geneva on the 27th of 
September 1827, and, after studying m his native town, became 
a civil engineer After five years of government service he 
resigned to become a jewel merchant ilis determined opposi- 
tion to the empire, culminating in 1869 in a campaign in favour 
of the radical candidate opposed to Ollivier, was rewarded by 
his election a? mayor of the nth arrondissement of Pans and as 
deputy for the Seme Nominated a member of the Commune, he 
protested agamst the tyranny of the central committee, and 
escaped froi% Pans to resume his place among the extreme 
Left in the National Assembly at Versailles In 1876 he was 
returned for the ist arrondissement of Pans to the Chamber 
of Deputies, and was re-elected next year lie specially de- 
voted himself to finance, being for a short time president of the 
customs commission before his appointment as minister of 
agriculture and commerce in March 1879 m the Waddington 
cabinet He held the same portfolio m the first Freycinet 
ministry (1879-1880) and m the Jules Ferry cabinet (1880-1881) 
He was minister of commerce in Freyemet’s second cabinet 
(1882), of finance under E Duclerc (1882-1883), and under A 
Falli^res (1883), retaining the same office m the second Jules 
Ferry ministry ^1883-1885) When Carnot became president 
of the Republic m 1887 he asked Tmud to form a ministry 
He had to deal with the Wilson scandal which had led to Pre- 
sident Gravy’s downfall, and with the rcvLsionist agitation of 
General Boulangei His refusal to proceed to the revision of 
the constitution of 1875 led to his defeat on the 30th of March 
1888 He returned to power next year, and decided to bring 
Boulanger and his chief supporters before the High Court, 
but the general’s flight effectively settled the question He also 
arrested Philip, duke of Orleans, who had visited France m 
disguise He resigned office on the 15th of March 1890 on the 
question of the Franco-Turkish commercial treaty He re- 
placed M Rouvier m the Ribot cabinet (1892-1893) as minister 
of finance, and died m Pans on the 4th of November 1893 
TIRE, an homonymous word, of which the meanmgs are (i) to 
weary out, (2) to adorn, or, as a substantive, a head-dress, (3) 
the outer nm of a wheel Tire ” in sense ( i ) is from the Old Eng- 

lish teortan, to weary, transitive and intransitive Ultimately this 
word IS connected with “ tear,” to rend, the stages of meaning 
hpincr tn rpnH tn wpar out. to be or make exhausted 
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In sense (2) the word is a shortened form of attire,** dress, 
equipment, this is from the Old French attrery to put m order, 
ttre, a row, hence the word now spelled in English Her, but 
earlier found as ttre or tyre “ Tire (3) is somewhat obscure 
etymologically It may be connected with “ attire,** especially 
with reference to a similarity to the band of a woman’s head- 
dress, or it may be a corruption of “ tie-r,” meaning that which 
ties ** or fastens together, though this is rejected by Skeat 
The spelling ** tyre ** is not now accepted by the best English 
authorities, and is unrecognized in America 
The tire of a jyheel is the outer circumferential portion that 
rolls on the ground or the track prepared for it When the track 
IS smooth and level, as in a railway, the principal functions of 
the tire are to provide a hard, durable surface for the wheel, 
and to reduce to a minimum the resistance to rolling Railway 
vehicle wheels usually have hard steel tires, this combination 
with the hard steel rail giving the maximum endurance and the 
minimum rolling resistani e For road vehicles also, in which 
durability is the prime consideration, the tires are usually rings 
of iron or steel shrunk on the wooden wheels 
In bicycles, motor-cars, and other road vehicles in which 
freedom from vibration and shock from uneven road surface 
IS desired, rubber or pneumatic tires are employed These 
elastic tires are capable of absorbing small irregularities 
in the road surface without transmitting much vibration 
to the frame of the vehicle Their range of yield is, however, 
too limited to absorb the larger irregularities met with on 
rough roads, so that their use does not obviate the necessity of 
spring support of the carriage body on the wheel axles The 
pneumatic tire has a very much smaller rolling resistance than a 
solid nibbtr tire Where the driving power is limited, as m 
bicycles, this consideration is by far the most important A 
pneumatic tired bicycle recjuires less power to drive it at a 
given speed than docs one with solid rubber tires — in popular 
language, it is much faster, hence pneumatic tires are now 
almost universally used on bicyi les 

Rolling Resistance — Professor Osborne Reynolds, xn his investi- 
gations on the nature of rolling resistance, found that xt is due to 
actual sliding of the surfaces m con- 
tact Fig I shows an iron roller 
resting on a flat thick shoot of 
mdia-riibbor A series of equidis- 
tant parillol lines drawn on the 
India rubber are distorted by the 
pressure as shown in the figure 
The distance between the marks on 
tlio periphery of the roller corresponds to that between the linos 
on the unflisloitod shoot rubber The motion of the roller 
being from loft to right, actual contact takes phico between C 
and D The surfico ot the rubber is depressed at P is bulged 
up in front at D and behind at C Ihe vortical compression 01 
the rubber at P causes it to bulge laterallv this causing a lateral 
contraction at D which m turn causes a vertiCfU extension at D 
There is thus created a tendency to relative creeping motion between 
the roller and rubber Between / and e there is no relative sliding 
but over the portions eD and Cf there is slipping with a consequent 
expenditure of energy The action causes the actual distance 
traversed bv the roller to bo different from the geometric distance 
calculated from the diameter and number of revolutions of the 
roller A certain amount of energy is expended in distorting the 
rubber between P and D , part of this energy is restored as the rear 
portion of the roller p isses over this and the rubber gets back to its 
original unstrained state 

With a solid rubber tire rolling on a hard, smooth surface the 
action IS similar Fig 2 shows a portion of the tiro flattened out 

and pg are the intensities of the 
pressures at points and (i<g at 
equal distances in front of and 
behind c, the geometrical point of 
contact opposes, p^ assists the 
rolling or the wheel At usual 
speeds the opposing force, />j will 
bo greater than the force of resti- 
tution, p2 the difference being a 
measure of the elastic hysteresis of the material H at that speed 
If the vortical compression cd of the tire be denoted by y the 
enorgv lost may bo said to bo proportional to Hy Companng throe 
tires of steel solid nibber and air respectively rolling on a smooth, 
hard surface H is probably smallest for steel and largest for 
rubber, y is least for steel, greater for a pneumatic tire pumped 
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hard, greater still for solid rubber and for a pneumatic tire m- 
sufliciently inflated The rolling resistance of the steel tire will 
therefore bo least, next m order come the pneumatic tire inflat^ 
hard and the pneumatic tire inflated soft, while the sohd rubber 
tiro has the greatest resistance 

Pneumatic Tires Weight Supported — Let a pneumatic tiro 
inflatoti to /> lb per square inch support a load W lo The portion 



nc\r the ground is flattened (fig If the tiro fabric is assumed 
to be perfoctlv flexible, then since the part in contact with the 
ground is quite flat, the presmiro p and q on the opposite sides 
must be equal , that is the tire presses on the ground with an 
mtcnsity p lb per square inch The area of the flattened portion 



Fig 4 

IS therefore //> Fig 4 shows the shapes of the areas of contact 
of a bityclo tire 28 m bv i J in , for various amounts of vertical 
flattening the figures annexed to the curves m plan and to the 
corresponding lines in elevation indicating the amount of vertical 
flattening in sixteenth parts of an inch Let y be the vertical 
flattening, a the semi-major axis, and b the semi-mmor axis of 
the curve of contact For small values of y corresponding to a 
tire pumped hard the curves of contact may bo considered plane 
sections of a circular ring The area of the curve may be taken 
equal to that of an ellipse having the same axes i e irab Hut 

a = sIr^ — {R y )2 = sJiRy — y^ = s/ 2R — y , 

and h = (r — ^ = *J'y ^ y, 

R and v being the principal radii of section of the tiro longitudinally 
and transversely Therefore approximately, 

A — irab — ity sjzk —y sjir — y 

For small values of y y may be neglected in comparison with 2R 
and 2r ri spcctivcly, and the above equation becomes 

A = 2irv n/ Rr = Try n/ Dd^ 
and therefore IF = zryp n/ Hy — -nyp ^ 

For larger values of y, A is smaller than that giv en by the abo\ o 
formula, as shown in lig 5 which gives the areas of contact plotted 
with respect to the vertical flattenings for a 
10 tire 28 in by in The same curve may 

serve to show values of W thus corresponding 
to the lo id-deflexion curve of a spring The 
y curve clearly shows the small value of the 

^ ' pneumatic tiro as a spring device Thus, 

when pumped hard so that the normal load 
IS earned with | in vertical flattening when 

1 , . the bicycle is travelling quickly, a lump on 

./L, fb^ road equivalent to | in further flattening 
0 ca jatunng nearly doubles the upward reaction on the 

I* If' 5 wheel With the normal load carried with 

J in vertical flattening the same lump on the road increases the 
upward reaction by only 2 3 % the area of contact of the tire being 




c/ ;b 

Fig 6 

increased from 6 5 to 8 sq in The above brief investigation, 
involving a few approximations is vet sufficiently accurate to afiord 
a clear idea of the usual conditions of a tire 
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Outer Cover — ^Tho outer cover has to be strong enough to with- 
stand the air-pressure inside the tire and to transmit the driving 
or the braking effort from the wheel to the road surface For the 
latter purpose, the threads of the fabric are best disposed spirally. 
'IS sliown in fig 0 While driving in the direction of the arrow the 
tension on the fibres cc will bo slightly increased, that on librcs dd 
decreased The distortion of the fabne due to driving is thus 
rofiiiced to a minimum A woven f,ibnc is sometimas used but one 
made up of two or more layers of parallel threads embedded in rubber 
IS better This construction makes the outer cover more flexible, 
and consequently less energy is wasted in distorting the fabric as 
the tire rolls on and off the ground while greater durability is also 
secured Fig 7 shows a plain wo\en 
fabric from which it is seen that each 
thread takes the form of a sinuous lino 
As the air pressure inside the tire is 
increased the threads tend to become 
straighter, thus pressing together with 
a cutting action The total thickness 
IS greater than that of two layers of 
parallel threads while on the latter the 
threads can be placed closer together 
The woven fabnes is therefore stiffer, 
weaker and less durable than that built 
up of parallel layers The average 
tensile stress per inch width /j on the 
longitudinal ‘oction of the cover is 
given by the formula pd — zq , that on the transverse section 
by pd ~ 4/2, d being tlie diameter of the tiro in transverse section , 
consequently the stress on the longitudinal section is twice that on 
the transverse With the spiral disposition of the threatls as 
shown in hg 6 this inequality of stress in the two principal direc- 
tions has the effect of tending to enlarge the transverse section of 
the tire while it the same time tending to contract the tire on 
the nm 

Sinje^le Tube Double Tube and Tubeless Tires — A tire beside being 
strong enough to resist the stresses to winch it is subjected, must be 
air- tight In most tires for cycles 

and motor-cars an inner tube of 
india-rubber is made separate from 
the outer cover In these double- j 
tube tires the outer cover is more j 
or less easily detacliable from the nm 1 
The an under pressure is pumped 
inside the inner tube which is sup- 
ported by the outer cover In case of 
puncture of a bicvclc tire the inner 
tube IS repaired by cementing a patch 
of nibber on the outside of the inner 
lube a solution of india-rubber m naphtha or bisulphide of carbon 
biing the cementing agent employed Motor car tires are best ro- 
p ured by vulcani/ing as solution patches usually come loose owing 
to the hctilmg of the tirt In a singlt tube tiro as its n^me indicates j 
the outer cover and the air tight tulic are vulcani/cd together to form 
a single hollow ring To repair a simple puncture of a single-tube tin 
it is not necessary to detach it from the nm Single-tube tires arc 
not often used now except for path racing bicyclas A tubeless lire, 
such as the Fleuss (fig 8) consists of the outer cover as used in a 
double-tube tire, to the inner surface of which m air-tight layer of 
sheet-rubber lias been cemented A continuous flap projects from 
one edge of the tire and when in position on the nm this flap ispresscsl 
against the other edge, forming an air tight seal A shght moistening 
of the flap with soft soap tends to remov e any imperfection in the 
tightness of the air seal The repair of a puncture of a tuMcss 
tire can be \cry quickly done Since the inner surface of the air 
tight layer ls accessible, after placing the patch in position the tire 
can be inflated and the bicycle nddon at once, whereas in the double- 
tube tire sufficient time must elapse between the patchmg and the 
inflation to allow the rubber solution to set 

Attachment of Tires to Rims - A single- tube tire can be cemented 
directly to the nm For detachable double-tube tires on bicycles, 
two methods, the Dunlop- Welch endless wire 
(fig 0) and the “beaded edge” (fig ii), 
account for by far the greater proportion 
In the Dunlop- Welch tire the endless wires 
are embedded in the two edges of the outer 
cover respectively”, the transverse tension 
of the faWic Ix'ing transmitted to them 
Each endless wire is formed of three coils, 
so as to give I'cxibility to the edge of the 
cover The nng formed by eacn endless 
► wire IS smaller m diameter than the edge of 

the nm The middle portion of the nm is deepened, its diameter 
btnng less than that of the nng of endless wire To detach the tire 
aft( r deflation, one part of the edge of the outer cover is depressed 
into the bottom of the nm, the opposite part then projects slightly 
beyond the edge of the nm and is pulled outside, one ^rtion being 
got outside, the rest easily follows Fig 10 shows the nature of the 
mutual action between outer cover C, nm /?, and endless wire W in , 
a Dunlop- Welch tire The transverse tension T on the outer cover 




Fig 8 



IS transmitted to the endless wire Wy which is also subjected to the 
reaction N of the nm The resultant Q must he in the plane of 
the endless wire IF, and constitutes a radially outward force acting 
at all points, which in turn causes a longitudinal pull, P, on the wire 
Let d be the diameter of the inner air tube, D the diameter of the 
ring formed by the endless wire W p the air pressure, and e the angle 


Fig 10 Fig ir 

between T and Q Then for each inch length of wire T — pdfiy 
Q — T/ros e while P — QDJz Combining these results, we get 
P - pdDf^ cos 0 If $ — 30° P — o 2qpdD, from which the 
section of wire for a tire of any size can be calculated 

In the btatlcd edge ” fastening, thickened edges on the outer 
cover take into corresponding edges formed on the nm, and are 
securely held therein wiit n the tire is inflati <1 

Prevention of Punctures — 1 he outside of the tire is covered with 
a tliick layer of rubber, which protects the fabric from injury by 
contact with the rough road surfaces In full roadster tires this 
outer layer of rubber is thinner at tin sides than at the tread (the 
part which actually rolls on the ground), but still completely covers 
the fabric In hght roadstci and raiing tires the sides are not 
covered, and an appreciable gam in speed or east of driving is due 
to the greater flexibility of the cover thus obtuned Nunieious 
puncture-proof bands and other devices have bet n tried with the 
object of absolutely preventing punctures, or making the tiro self- 
sealing after puncture, but they increast the rolling resistance, and 
therefore the effort necessary to drive the bicycle at a given speed 
Valve for Pmumatic Tire — A non-return valve is pennant ntly 
atttiched to the inner tubt of the tire, which allows tht air foiced 
fiom the inflatcr to pass inside the inner tube The most commonly 
used, the Dunlop- Woods ^<llve, consists of a short puce of rubber 
tubing mounted on a brass stem, whit h has a small hole commiini 
eating fiom its outer end to the inner surface of tht rubber tube 
Normally, tht tubing closes the mouth of this hole, preventing the 
air from escaping from the tire, but lifts freely when air is being 
forced from the inflatcr The arrangomtnt of the parts for deflating 
anti for getting acetss to the rubficr tubing is very simple md 
effective The cychst should be careful th it the small pure of valve 
tubing, anemhe two fibre washers at the ends of tlic flexible connecter 
which serve ro make air-tiglit the two joints between the latter md 
the pump and valve stem respe ctivcly, are always m good condition 
If either of these seemingly small eletails is out of order it may be 
impossible to pump the tires hard enough, the bu ycle being ridden, 
the tires may Ix) nipped in many places between the nm md sharp 
edges on the road surface, <ind practically ruined 

Tire^ for Motor C ars — In the exist of upkeep of a motor car the 
tires are the most expensive item For a slow speed vehicle an 
ordinary steel tire, shrunk or hyelraulically pressed on a wooden 
whe e 1 is cheap and durable At higher speeds over uneven roads 
it is less satisfactory, the wheel, forming with tho tire one rigid 
body, receives violent accelerations vertically, due to the uneven 
road, and is l>cing continually shot upwards into the air out of contact 
with the ground Thus excessive noise and vibration are caused at 
all but very moderate speeds, and for passenger cars an elastic tire 
IS a necessity The bohd rubber tire, not being liable to puncture, 
is trustworthy if made of sufficient sectional area, but it is expensive 
and lacks the comfort and easy running of the pneumatic The 
motor car pneumatic tire is made on the same lines as the cycle tire, 
but the air-tube is thicker, and the outer cover is built up with 



several layers of canvas or fabne to give the necessary strength 
(fig 14) To provifle for wear, the outer protective layer of rubher 
IS considerably thickened at the tread, where it is also rtmforced 
with two or three layers of canvas The Palmer cord tire is built 
up of two layers of cord (fig 12) arrajiged ^irally, each cord bemg 
composed of four strands of six threads The cords are flattenea 
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somewhat, their narrow surfaces being together at the tread of the 
tire, and their wide ones at the beaded edge The anchorage of the 

cord to tlic beaded edge 
IS obtained by steel pins 
passing through the loops 
of the cord and into the 
canvas beads (fig 1 3) 
The cords tread and 
beads b( ing all vulcanized 
tog( thcr, the tire is 
practically impervious to 
moisture, and has there- 
fore less tendency to rot 
than a canvas tire Fur- 
thcr, the threads, by the 
process of manufacture, 
«irc insulated each from 
the othtrs by a layer of 
lubber, and there is thus 
less tendency for them 
to fray or saw each other 
as the tire yields dur- 
ing continuous running 
The-'e features of con- 
Fig 13 struction tend to greater 

durability 

Strains on Fabric of Pneumatic Tire -—As each portion of the tread 
comes in contact with tht ground it is flattened, while the rest of 
th( transveist section has its radius of curvature slightly decreased 
(fig 3) Ihus the transverse section is repeatedly undergoing 
flexure through a range intending from flatness (radius of curva- 
ture infinity) to a radius of curvatuie slightly less than that 
of the noimal section On the longitudinal section the range of 
flexure IS from flat to a radius ot curvature equal to that of 
the normal section The latltr lange is therefore much less 
than the former I he necessary thickness of the fabric and 
rubber to resist tht air pressure and punctures involves a certain 
amount of tifiness, eonseqiuntly the energy txptndcd in the 
flexun of the tire is much greater than in a thin cycle tire I his 
piicrgy appt us as heat tht temperature of the cover nsts until 
the h< it Gained away by the air is ttpial to that generated by flexure 
At very high speeds this heating bt eoincs so great as to have an 
injurious action em the rubber and fabne TJnfoi Innately, the soliel 

I ubber tire is worse oft m this re speet, its clastic hysteresis, and there- 
foie the heating effect, being gre it<.r than that of a pneumatic tiro 
It is evident that increase ot the diameter of the tire-senition lessens 
the heating action, while reduction of diameter of the wheel has no 
effect, so long as the range of longituehnal flexure is Lss than the 
transverse Nearly all tire fabrics are equally stiff longitudinally 
anel transversely, but probably gi cater durability would be eibtained 
from a fabric more flexible tiansvcrscly, even if somewhat stiffer 
Jeuigitudmally 

Pneumatu Ttre^ for Heavy Loads — From the formula for load 
suppeirtcd, W — wvps/Hd, for a given air pressuu /> and vertical 

II itlenmg r, the kjad supj)e>rtcfl is proportional to the square root of 
the pioductolthe longitudinal and transverse diameteis thus a tire 

X 4" IS equivalent to^one 2^" s b" But the latter can be 
subjected to a much greater vertieal flattening y than the fejrmer, 
with i less range of tlcxuie of the cover probably twice the amount 
In this event, with the same air pressures, the 24'" x o tire coulel 
e in V a Ioa<l twiee that of the x 4'" tire Or, if both tires carncel 
the sime loael, the tur pressure 111 the former might be h ilf that in 
the latter, anel, its ve'itical flattening under normal load being twice 
as great, its v<ihK as a spring m absorbing vcrtie al unevenness of the 
road would be double Since the first use of pneumatic tires lor 
motor ears, they have been steadily reduced in diimetcr, and 
piobably they can bo made still smaller with advantage, if the 
tians verse section be proportionately incieaseel 

1 he follciwmg table gives the maximum loads and minimum air 
pressures for a few sizes of tires, as recommended by the Dunleip 
Pneumatic Tire Company The corresponding vertical flattening 
has been calculated from the formula given above 
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Fastenings of Motor Tires to Rims -The “ beaded edge typo of 
fastemng is most hirgely used, supplemented by Secunty bolts 


(fig 14) Fig 13 shows a flange fastening as used for the Palmer 
cord tire, the two flanges being secured by a number of bolts pasang 
through the rim of the wheel 

Solid Rubber Tires for Heavy Vehicles — Fig 15 shows a section 
of a solid rubber tire and nm, the rubber being forci d under 

P ressure on the beaded nm 
Or very heavy loads, as m 
motor ommbuscs, a twin tire 
gives the best results The 
two tires are fastened on the 
same nm, at a sufficient dis- 
tance apart to allow each to 
bulge laterally as it rolls on 
the ground 


Eig 14 Fig 15 

Non Skid Devices — As a pneumatic tire flattens where it is in 
contact with the road, under certain conditions of road surface a 
semi liquid film of mud gets interposed, and 
frictional contact is 1 educed to i minimum 
Ihe vehicle has then no lateial constraint, 
and side slipping or skidding may occur On 
a bicycle this means a dismount, probably a 
severe fall, on a three or four wheeled 
vehiele' the steering control is temporanly 
lost C ycle tire s are usually provided with 
longitudinal ndges at the tread (figs 8, 9, ii), 
the narrow surfaces of the ndges penc.tratc 
the mud and gcH a belter grip of the solid 
road surface Motor car tire s are sometimes 
left with a smooth tread (fig 14), fig 13 
shows i non slipping tread with longitudinal 
iidgcs Ihe Dunlop non slipping tread is 
formed bj a senes of lateral grooves about 
2 in apart all round the* tread Fig lO 
shows a tire fitted with a non-skid leather 
bind, to which hard steel stucls arc fastened 
I his type of non skid band can be cither 
vulcanized to the tiie or independently 
fastened to the nm at the beaded edges 
The I’lrsons non skid " device consists of 
chains crossing the tire at right angles and 
fitting loosely over its surface, they are 
fistcned at intervals to two chain nngs one 
on each side of the wheel, and can be easily Fig 16 

adapted to any tire (A bp ) 

TIREH (anc Ten a), a town of Asia Minor, situated in the 
valley of the Kurhuk Mendcrcs {Caystrus) at the foot of Mt 
M( ssogis It was the capital of the amirate of Aidm in the 14th 
century, and is dc scribed by Ibn Batuta as a fine city with streams 
and gardens Pop over 14,000, the larger half Moslems 
It IS connected with Smyrna by a branch of the Aidin railway, 
and has a trade m raisins, w^heat, rice, tobacco and cotton 
TIRGOVISHTEA (Rumanian Ttrgovtstea, or Tdrgovtsjea, 
sometimes incorrectly written Tergovtsta or Ttrgovtsi), the capital 
of the department of Dimbovitza, Rumania, situated at the 
foot of the Carpathians, on the right bank of the river Jalomitza, 
48 m N N W of Bucharest Pop (1900), 9398 A brancli line 
connects Tirgovishtea with the main Walachian system, and 
IS prolonged northwards mto the hills, where there arc rich 
deposits of petroleum, salt and lignite Coal is also found but 
not worked Apart from the scanty rums of a 14th-century 
palace, the most interesting building m the town is tjie 
Metropolitan church, still one of the finest in the country, with 
its nme towers and monuments of the princely house of 
Cantacuzino It was founded m 1511; by Ncagoe Basarab, 
builder of the famous cathedral of Curtc a de Argesh Tirgo- 
vishtea is a garrison town, with a cavalry traming school and an 
artillery d^pot and repairing arsenal 
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Under Mircca the Old (1383-1419) Tirgovishtea became the 
third capital of Walachia In the 15th century it was sacked 
by the Szeklers Michael the Brave defeated the Turks under its 
walls in 1597 In the i6th century it had a population of 60,000 
and contained 70 churches and 40 convents After Constantine 
Bmneovan moved the scat of government to Bucharest in 1698, 
Tirgovishtea lost its importance and the population decreased 
TIRGU JIU (often incorrectly written Tfrgu Jiu), the capital 
of the department of Gorjiu, Rumania, situated among the lower 
slopes of the Carpathians, on the left bank of the river Jiu, 
and at the terminus of a branch railway which joins the 
mam Walachian line between Turnu Sevenn and Craiova 
Pop (1900), 6634 The town has a small trade in timber, 
petroleum and farm produce Anthracite coal is found m the 
neighbourhood 

TIRGU OCNA (Rumanian also Targul Ocna)y a town of 
Rumania, on the left bank of the river Trotosh, an affluent of 
the Sereth, and on a branch railway which crosses the Ghimesh 
Pass mto Transylvania Pop (1900), 803^ Tirgu Ocna is 
built among the Carpathian Mountains, on bare hills formed of 
rock salt Outside the town stands the largest prison in 
Rumania, beyond this are the mines, worked, since 1870, by 
convicts, who receive a small wage 'Ihe thickness of the salt 
IS unknown, the mines yield about ir,ooo tons annually 
TIRHUT, or TiRHOor, the historic name of a tract m northern 
India, being that portion of Behar which lies north of the 
Ganges It corresponds roughly with the ancient Hindu kingdom 
of Mithila {q v ) Down to 1873 it formed a single district, 
which was then divided mto the two districts of Darbhanga and 
Muzaffarpur In 1908, when the division of Patna was sub- 
divided, the name of Tirhut was again officially given to a new 
division, containing the four districts of Darbhanga, Muzaffarpur, 
Saran and Champaran total area, 12,588 sq m , total pop 
(1901), 9,867,373 It IS a continuoXis alluvial plain, tra- 
versed by many winding rivers, and it supports the densest 
population in all India It is the mam centre of the indigo 
industry, conducted by European planters, which is now m a 
declining condition Other crops are rice, millets, wheat, maize, 
oilseeds, sugar-cane and tobacco Apart from indigo there are 
no large industries Since the famine of 1874 the whole country 
has been saved from its former isolation by the construction of 
the Bengal & North-Western railway, with numerous branches, 
but the Ganges is nowhere bridged 

TIRIDATES, orTERiDATFS, a Persian name, given by Arrian 
in his Parthica (preserved by Photius, cod 58, and Syncellus, 
p 539 seq ) to the brother of Arsaccs I , the founder of the 
Parthian kingdom, whom he is said to have succeeded But 
Arrian’s account seems to be quite unhistorical (cf Parthia) 
The king commonly called Tiridatfs II was set up by the 
Parthians against Phraates IV in 32 b r , but expelled when 
Phraates returned with the help of the Scythians (Dio (ass li 
18, Justin xlii 5 sec] , cf Horace, Od 1 26) Tiridates fled to 
Syria, where Augustus allowed him to stay, but refused to 
support him During the next vears Tiridates invaded Parthia 
again, some coins dated from March and May, 26 B c , with the 
name of a king “ Arsaces Philoromaios,’^ belong to him, on the 
reverse thc\ show the king seated on the throne, with Tyche 
stretching out a palm branch towards him He was soon 
expelled again, and brought a son of Phraates into Spain to 
Augustus Augustus gave the boy back to his father, but 
declined to surrender “ the fugitive slave 1 iridates ” (Justin xhi 
5, Dio Ini 33, cf Mon Ancyr 5, 54, m li 18 Dio has 
wrongly placed the surrender of the son in 30 B c ) 

Tiridates III , grandson of Phraates IV , lived as a hostage 
in Rome and was educated there When the Parthians rebelled 
against Artabanus II m A D 33 they applied for a king to 
Tiberius, who sent Tiridates With the assistance of L Vitelhiis 
Tiridates entered Seleucia, but could not maintain himself long 
(Tacitus, Ann vi 32 sqq , Dio Cass Ivin 26) 

The name Tindates is also borne by some local kings of Persis, 
and by some Arsacid kings of Armenia and Gcorma The best 
known of the Armenian kings is the Tiridates (a d 238-314) 


who was baptized by Gregory the Illuminator (see Armenian 
Church) (Ed M ) 

TIRLEMONT (Flemish Thtenen), a town of Belgium in the 
province of Brabant, ii m S E of Louvain Pop ( 1904), 18,340 
It still preserves its enceinte, 6mm circumference The 
principal church, Notre Dame du Lac, begun m the 12th and 
enlarged m the 15th centuries, is still unfinished The church 
of St Germain also dates from the 12th century, and contains 
a fine altar-piece by Wappers John Holland, the Jesuit who 
began the collection of the Acta sanctorum, was bom here m 
1596 The principal industries are brewing, soap manufacture 
and tanning • 

TIRMIDHI [Abu Tsa Mahommed ibn ’Isa ut-Tirmidhi] 
(d 892), Arabian traditionalist, was born at Tirmidh on the Jihun 
He was a scholar of the traditionalist Bukhari, and in his search 
for traditions travelled through Khorasan, Irak and Hejiz 
His al~ Jdmt* us-Sahih is one of the six canonical collections of 
traditions In it he admitted fvery tiadition that had ever 
been used to support a legal decision, indicating the doctimc it 
supported and mentioning tho doctrines opposed to it It was 
published at Bulaq m 1875 He also wrote the Kitdb ush- 
Shama'il on the character and life of Mahomet (printed at 
Calcutta, 1846) (G W T ) 

TIROL (or Tyrol^), the most southerly province of the 
Austrian Empire It makes a great bend southwards towards 
Italy, by which it is bounded on the S E , S and S W , while on 
the W it adjoins part of present Switzerland (till 1652 the 
Lower Engadine was lirolese, and not Swiss) and also the 
Austrian province of Voralberg, to the N it borders on Bavaria 
and to the E the province of Upper Austria It is traversed 
from west to cast by the mam chain of the Alps, which rises in 
various snow-covered summits, the more important being the 
Ortler (12 802 ft , the loftiest peak m Tirol and in the Eastern 
Alps generally), the Wildspitze (12,382 ft , Octzthal group), 
the Zuckerhutl (11,520 ft, Stubai group), the Horhfeilcr 
(t 1,559 ft , Zillerthal group), the Gross Venedigcr (12,008 ft ) 
and the Gross Glorkner (12,461 ft , both m the Tauern 
range), while more to the south are the Dolomites, which 
culminate m the Marmolata (10,972 ft ) It is divided into 
two vey distinct portions by the Brenner Pass (4495 ft ), 
connecting the Stubai and the Zillerthal groups, over this 
pass a splendid railway was built m 1864-1867 from Inns- 
bruck to Verona, while the highway over the pass has from 
the earliest times been of immense importance from every point 
of view The Brenner, too, being on the mam watershed of 
the Alps, separates the two main river systems of which Tirol 
IS composed To the north this province comprises the middle 
portion of the Inn valley, with its tributaries, as well as the 
upper portion of the Lech valley, all flowing towards the Danube 
and so to the Black Sea, while south of the pass is the great 
upper valley of the Adige or Etsch, with many tributaries, as 
well as (since 1500) a portion of the upper Drave valley, whuh 
physically belongs to Carmthia — ^all these (save the Drave) 
flow to the Adriatic Sea The area of Tirol is 10,204 sq m 
In 1900 its population was 852,712 (all but wholly Romanist), 
of whom more than half were German-speaking, and many in the 
south Italian-speaking, while in certain side valleys of the Adige 
system the quaint old Ladm dialect, still surviving also in the 
Swiss Engadine, is the prevailing tongue, in the southern half 
of the region there are a few German -speaking among the 
Italian-speaking folk The capital is Innsbruck, while other 
important towns are Trent, Botzen and Revere to 
The present very irregular shape of the district is due to 
historical causes The original Tirol consisted of part of 
the middle Inn valley and of the uppermost portion (the 
V ints( hgau) of the Adige valley In 1 500, by inheritance from the 
counts of Gorz, the Pusterthal and upper Drave \ alley (east) wt re 
added, in 1505 the lower portion of the Zillerthal, with the Inn 

1 To speak, as is commonly done, of the Tirol is as absurd as 
speaking of ‘'the England As regaids the English spelling of 
the name adopted throughout the Ency Brit , it should, however, 
be stated that the writer of this article regards “ Tyrol " as more 
correct — [Ed ] 
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valley from its entrance to Kufstem, and the Kitzbuhel region 
(north-east) were all won from Bavaria, in 1517 Rovereto and 
several other places on the present south-eastern frontier were 
acquired fromVenice, in 1803 many fiefs in the bishoprics of Trent 
and Brixen were annexed on the secularization of those two 
bishopncs, while finally the rest of the Zillerthal, with Wmdisch 
Matrei, was obtained in 1816 from the archbishopric of Salzburg 
Besides the great railway line over the Brenner, there are other 
lines from Botzen past Meran to Mals, from Franzensfeste up the 
Pusterthal to Lienz in the Drave valley, and from Innsbruck, 
by a tunnel beneath the Arlberg Pass to the Vorarlberg and the 
Rhine valle}; 

The majonty of tho population is devoted to pastoral, and in 
some degree to agncultural, pursuits, the cattle, as in other Alpine 
lands, being the mainstay of tho peasants In summer they are 
driven up to the mountain pastures (called here Almen, but Alpen in 
Switzerland), wluch arc, however, less carefully looked after than 
in Switzerland, partly because in many cases they have been alien- 
ated by the neighbouring hamlete to far distant places Forestry 
also employs a certun proportion of the population, but tho fclhng 
of trees is carried on wasteiully, though less so than in former years 
A few minerals are found in the district, but in this department 
the saltworks of Hall, near Innsbruck, tike the first place In 
southern Tirol, silk-spinning is still one of the principal industries, 
while good local wines are produced near Meran and Botzen There 
are also some factories of preserved fruits and tobacco But, save 
III the towns, Tiiol is above all a pastoral land 

Ihc peas ints are famous for tluir devotion to the Roman Catholic 
religion, their fervent loy ilty to the House of Austiia, their excellent 
marksmanship, and their love of singing and music, the /ithtr bung 
th( national instiumont ihere is a university at Innsbruck, but 
piimary education, though compulsory, docs not attain any very 
high degree of excellence, as in summer the schools aie closed, for 
all hands are then required in the fields or on the mountain pastures 
The pictuiesque local costumes have nearly altogether disippearcd, 
save 111 the Passeyerthal, near Meran, while the increasing ciowds 
of summet visitors hive largely spoilt the simphcity of the natives 
Feelesiastically, lirol is ruled by the archbishop of Salzburg and his 
two sulfragans, the bishops of Trent and of Bnxen Ihe country 
IS divided into 21 administrative distiicts {Bezirke), each composed 
of a number of communes or civil paiishes Tirol sends 25 repre- 
sentatives to the Austrian parliament at Vienna Locally it is 
ruled by an impenal governor (the Staithalter) who resides at Inns- 
bruck, where, too, meets annually the local legislature or Diet (the 
Landtag), composed (according to the constitution of 1801) of b8 
members, the archbishop of Salzburg, the bishops of Trent and 
Brixen, and tho rector of the university of Innsbruck sit in person, 
while the gnat ecclesiastical corporations send four deputies, tht 
ch imbcrs of commerce of Innsbnuk, Trent and Rovereto each one, 
the nobles ten, tho towns 13, and the peasants 34 

History — By far the greater portion of the region later called 
liiol was inhabited, ja hen it makes its appearance in history, 
by the Raetians (perhaps a Celtic rate, though some still hold 
that they were connected with th( Etiuscans), who were con- 
quered (14 B c ) by Drusiis and Tiberius, and w ere later organized 
into the Roman province of Raetia In the 3th and following cen- 
turies the north portion was teutonized, first by the Ostro- 
goths, mainly by the Baiouarn, but the Teutonic Langobardi 
who pressed up from the south became romanizcd them- 
selves, so that the double character of the inhabitants of 
the land appears quite eaily In 774 the Carolingians con- 
quered the Langobardi or Lombards, and m 788 the Baiouarii 
But the officials charged with the rule of these parts gradually 
became scmi-indcpendent, particularly the Bavarian dukes in 
the region north of Trent Some time after the break-up 
of that duchy in 976, the emperor Conrad II cntnisted all 
temporal powers m the northern region to the bishop of Bnxen, 
and in the southern portion to the bishop of Trent, detaching 
these southern distncts from Italy (to which they had always 
belonged, save from 951 to 962, when the march of Verona was 
annexed to the ducliy of Carinthia) and incorporating them with 
Germany The bishops, m their turn, had to exercise their 
temporal rights through lay vassals, of whom the most powerful 
in the course of the 12th century were the lords of Andechs, 
near Munich On the extinction of this family in 1248, most of 
their fiefs were given by the two bishops to the father-in-law of 
the last lord of Andechs, Albert, count of Tirol This new 
family took its name from the still existing castle of Tirol (Later 
Roman, Tertohs), above Meran, in the upper Adige vallev, and 


IS mentioned for the first time in 1140 Albert’s elder daughter, 
Adelaide, married Meinhard, count of Gorz (north of Tneste), 
their elder son Meinhard (d 1295) took Tirol, and the youngei 
Gorz, but in 1500 the latter’s line became extinct, and the 
elder line inherited its possessions Long before that time the 
senior branch of the elder line had ended m Margaret, nicknaiped 
die Matdtasche (the Pocket-mouth), who, in 1342, married Louis 
of Brandenburg (d 1361), and whose only child Meinhard died 
m her lifetime in 1363, Tirol accordingly passed by agreement 
m the latter year to the junior branch of the elder line, the 
Habsburgers, dukes of Austria since 1282 In this way Tiro’ 
came tb the dynasty which has ever since held it (save 1805-1814) 
From that time onwards till 1665 Tirol was generally entrusted 
to a cadet of the Austrian house, who ruled first at Meran, and 
from about 1420 at Innsbruck, as a nearly indepiendent prince ^ 
but since 1665 the province has been governed from Vienna 
We have noted above the manner m which the limits of Tirol 
were gradually extended Se\cral of these additions were due 
to the archduke Maximilian, who ruled Tirol from 149c 
onwards, betommg emperor in 1493 and dying in 1519 His 
memory is still cherished in the district, for he conferred or 
It the title of Gefurstete Grafschaft, spent much time m it 
and erected in the chief church of Innsbruck a sumptuous 
monument as his tomb 

Owing to its position astride of the Alp^, and so commanding 
the road atross them, Tirol has often been the scene of sharp 
fighting In 1499 the Swiss won a vutory in the Calven gorge 
(near the head of the Adige vallcv) ugainst Maximilian, which 
resulted m the Swiss gainmg their practical independence of the 
empire In 1703 the Bavarians and French, during the War ol 
the Spanish Succession, took Innsbruck, but were then driven 
back In 1805, by the Peace of Pressburg, Napoleon forced 
Austria to hand over 1 irol to his ally, Bavaria, which held it til) 
1814 On the outbreak of war (1809) between France and 
B.ivana, the people rose in revolt Their leader was Andreas 
Ilofer (b 1767), a small innkeeper of the Passeyerthal, and 
under him the peasants repeatedly defeated the Bavarian 
Trench and Saxon troops Three times (April 13, May 25 
and Aug 13) did they drive the foe out of Innsbruck On 
the 15th of August, Ilofer, yielding to the popular wish, assumed 
the government of Tirol But in October the ill-succcss of the 
Austrians against the French elsewhere forced them to conclude 
the Peace o[ Vienna, by which Tirol was definitely secured tc 
Bavaria The peasants refused to believe in the bad news 
and continued to resist the French, but were at last overpowered 
by numbers Ihc French occupied the Passeyerthal on the 
23rd of Noveml'ier, and Hofer was obliged to seek shelter in a 
hut on the mountain pastures Here he was betrayed by a 
neighbour to the French (Jan 27, 1810), who took hinn 
captive to Mantua, where, by express order of Napoleon, he 
was shot (Feb 20, 1810) for the sole offence of being loya 
to his emperor and his native land His bones now he in th< 
great church at Innsbruck, side by side with those of his twe 
chief supporters, the Capuchin friar and army chaplain, Joachinr 
Ilaspinger (d 1858), and the peasant, Joseph Speckbacher, 

Sc-c in general vol xiii , Tirol (Vienna, 1893), of the ^eat officia 
work entitled Die oesterretchi^ch-ungartsche MonarcMe tn ITozj 
und Bild The following more special works may be consulted 
A Achleitncr and E Ubl, Tirol und Vorarlberg (Leipzig, 1895), J 
Alton, Die ladini<;chen Idiomen tn Ladimen, Groden, lassa, Buchen 
stem, Ampezzo (Innsbruck, 1879), F Arens, Das tiroler Volk tn 
i>€tnen Wetbthumevn (Gotha, 1904) W A Millie (xrohraan, Ttrol 
and the Ttrolese (London, 1870), Gaddtngs with a Primitive People 
(2 vols , London, 1878), Sport tn the Alps (London, 1896K and 
The Land tn the Mountains (1907), Miss R H Busk, The Valleys of 
Tirol (London, 1874) E Compton and W A Bailbc-Grohman, 
Tyrol (London, 1908), J Egger, Geschichte Tirols (3 vols , Innsbruck, 
1872-1880),] Gilbert and G C Churchill The Dolomite Mountains 
(London, 1864), Max Haushofer, Ttrol (Bielefeld and Leipzig, 18^), 
J Him, Ttroh Lrhebung tm Jahre rSog (Innsbruck, i9<^), Alfona 
Huber, Geschichte d Veretntgung Txrols mil Oesterreich (Innsbruck, 
1864), A J tiger, Geschichte a landstandtschen Verfassung von Tirol 
(3 vols , Innsbruck, 1882-1885) W D McCrackan, The Tyrol 
(London, 1905) , E Ocfcle, Geschichte der Grafen von Andechs (Inns- 
bruck, 1877), L Purtscheller and H Hess, Der Hochtourist tn den 
Ostalf^n, 3rd ed , 3 vols (Leipzig and Vienna, 1903), E Richter, 
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iHe Erschhe-isung der Ostaipen (3 vols , Berlin, 1893-1894), A 
bchaubach, Deutsche Alpcn (2n(l cd , 5 vols, Jena, 1865-1871), 
Chr bohncllcr, Landakimde ion Tirol (Innsbruck, 1872), F A 
Sinnacher Deitrage zw Geschtchie der hischofl Ktrche Saben und 
Brixcn (really a special territorial history of Tirol) (10 vols , Brixcn, 
1821-1837), J bUlller, Tirol und Vorarlberg (2 vob , Innsbruck, 
18:^9-1846), A Stiinitrcr, Gcschichtlichc und Kulturgesohichthche 
Wcniderungcn dunk Ixrol und Vorarlberg (Innsbruck, 1905), Th 
Vemaleken, Alpensagen (largely Tirolcsc, Vunna, 1858), Bcda 
Weber, Da'^ land Tirol (3 vols, Innsbruck, 18^7-18^8), Martin 
Wilckcns, Die Alpenwirth^chaft der bchwetz^ d(s Algau, und der 
juestoisterreichi^chen Alptnlander (Vienna, 1874) I V Zingcrlt, 
Sagni, Marchen, und Gehretuche au^ Tirol (Innsbruck, 1859), 1 V 
Zingt rlc and K Th von Inoma-Steniegg, Die tirohschen Weisthumer 
(4 vols , Vienna, 1875-1888) (W ABC) 

TIRSO DE MOLINA, the pseudonym of Gabnel Jellez 
(1571-1641), Spanish dramatist Bom at Madrid in Octolx?r 
itjyi, he studied at the Alcald de ITeriares, joined the Order of 
Mercy on the 4th of November 1600, {ind made his religious 
profession in the Monastery of San Antolin at Guadalajara on 
the 2ist of January 1601 He was a dramatist of ten gears' 
standing when he was sent b) his superiors on a mission to the 
West Indies in returning to Europe in 1617, he residtd 

at the Mcrctnarian monastery m Madrid, took part in the 
proceedings of the Academia poetica de Madrid^ founded by 
Sebastian Francisco de Medrano, competed in the liteiary 
toiirnrments then in vogue, ind wrote copiously for the stage 
His first publication, the incomplete Cigarrales de Toledo 
(licensed in 1621, but apparently not published till 1624), is a 
miscelLin>, tontaining short Liles, novels, verses and three 
plays , one of the novels, Los Tres martdos Imrlados, probably 
derived from II Cifco da Ferrara’s Mambrtaiw^ and the play 
entitled El J eigonzoso en palacto are admirable examples of 
witt^ lontrivancc The preface to the Cigarrales de Toledo (the 
second part of which was never printed) states that Tirso de 
Molina had already wntten three hundred pla)s, and at this 
period of his career he was second only to his friend Tx.)pc de Vega 
in popularity He ivowed himself hostile to culteramsmo in 
the Cigarrales de Toledo, and made numerous enemies by his 
attaiks on the new school in siuh pieces as Ainar pot arte mayor 
and la Celosa de si mtsma The reahstK character of some of 
his pioductions provided his unsuett >sful rivals with an excuse 
for dtnoiindng him as a cornipter of public morals to the 
council of Castile in 1625, and, though no legal action was taken 
against him, he aj>pears to have bicn reprimanded privately 
In 1626 it was deemed advisable to transfer him to Salamanca, 
and J irso de Molina left Madrid determined to write no more 
for the stage Though one of his plays, I a Huerta de San Juattj 
IS dated 1626, there is no proof that it was begun after his depar- 
ture from Madrid, and he seems to have kept to his resolution 
for eight years But he had not lost his interest in the theatre, 
and felt justified in publishing twtlve representative pieces 
as the first part of his dramatic works (1626) This may be 
taken as a formal protest against the weakness of those who had 
sacrificed him to hypocritical clamour In other respects he was 
submissive, and worked zealously on behalf of his order in which 
he rose to important positions, he became superior of the 
monastery at Tnijillo in 1626, was elected later to the posts 
of reader in theology and defimdor general, and in May 1632 
was appointed chronicler of the Order of Mercy His Deleitar 
aprovechado (1635) is a devout counterpart of the Cigarrales de 
Toledo y much inferior to its predecessor in interest, a sequel was 
promised to this collection of pious tales, pious lyrics, and autos, 
but, as in the case of the Cigarrales de Toledo, the continuation 
never appeared Twelve plays constitute the third part of his 
dramatic works which was published (before the second) in 1634 
under the nominal editorship of th^ wnter’s nephew Francisco 
Lucas dc Avila, but the existence of this nephew is doubtful 
Tl^ second part (1635), printing of which was paid for by 
the confraternity of St Jerome, contains four plays by Tirso de 
Molina, and eight wntten by him in collaboration with other 
dramatists, one of these collaborators was Ruiz de Alarcon 
(qv), but the internal evidence goes to show that Tirso de 
Molina was the predommant spint in these literary partnerships 
The fourth part of Tirso’s dramatic works (1635) and the fifth 


(1636) each contain twelve plays, the haste with which these 
five volumes were issued indicates the natural desire of a great 
author to save some part of his work from destruction, and the 
appearance of a supposititious nephew’s name on the title-pages 
of the last four volumes indicates the equally natural desire of 
a prominent monk to avoid conflict with the authorities A 
sixth volume of dramatic pieces, consisting of light comedies, was 
announced, but the project was abandoned Thatdiamatir 
composition still entertained the scanty leisure of Tirso’s old age 
IS shown by the fact that the fragmentary autograph c opy of 
Las Quinas de Portugal is dated the 8th of March 1638, but his 
active career as a dramatist ended two >car-. earlier lie was 
absorbed by other duties As official chronicler of his order, 
he compiled the clalxirate Historia dc la merced, which occupied 
him till the 24th of December 1639, and still survives in manu- 
script As a tribute to the count de SAstago, who had accepted 
the dedication of the fourth part of the plays, and who had 
probably helped to defray tlie publishing expenses, Tirso de 
Molina IS said to have compilctl the Genealogia de la casa de 
Sdstago (1640), but the ascription of this genealogical work 
IS disputed On the 29th of September 1645 Tirso de Molina 
became superior of the monastery at Soria, and died there on the 
12 th of Mcirrh 1648 

It IS only vithin the last few years that it has become possible 
to give an outline of his life, it will always be impossible for 
posterity to do justice to liis genius, for but a fraction oi 
his plays have been preserved The earliest of his extant 
pieces IS dated 1605 and bears no sign of immaturity, m 
1624 he had written three hundred plays, and m 1634 he 
stated that he had composed four hundred within the 
previous twenty years , of this immense production not more 
than eighty plays an m existence firso dc Molina is univer- 
sall> known as the author of El Burlador dc Sevilla y con- 
vidado de piedra, the piece in which Don Juan is first presented 
on the stage, but El Burlador de Sevilla represents only one 
aspect of his genius No less remarkable than his represen- 
tation of perverse depravity in El Burlador de St villa is his 
dramatic treatment of a philosophical enigma in El Condenado 
por desconfiado Though manifestly attracted by exceptional 
cases, ^ every kind of moral aberration, by the infamous and 
the terpK^le, his range is virtually unlimited He n \ cals him- 
self as a master of historic<il interpretation in La Piudtnctadela 
mujer and of tragical pathos in La Venganza de Tamar, his 
sympathetic, malicious wit finds diarnatii exprt'^sion in El 
Vergonzoso cn palacio and Don Gil de las colzas verdts, and the 
fine divination of feminine character in Avenguelo Vargas and 
La Vtllana de Valletas is im omparablc Tirso de Molina has 
neither Lope de Vega’s inventive resource nor his infinite 
seduction, he has neither Calderon’s idealistic visions nor Ins 
golden music, but he exceeds Lope in massive intellectual power 
and in artistic self-restraint, and he exceeds Calderon in humour, 
in creative fat ulty, and in clramatic intuition That his reputa- 
tion extended beyond the Pyrenees in his own lifetime may be 
gathered from the fact that J Shirley’s Opportunity is derived 
from El Casligo del pemeque, but he was neglected in Spam itself 
during the long period of Calderon’s supremacy, and his name was 
almost forgotten till the end of the 18th century, when some of 
Ills pieces were timidly recast by Dionisio Solis and later by Juan 
Carretcro The renaissance of his fame, however, dates from 
1839-1842, when an incomplete but serviceable edition of his 
plays was published by Hartzenbusch , and he is now accepted 
as among the greatest dramatists of Spam 

Bibliography — “ Comedias escogidas," edited by J E Hartzen- 
busch in the Bibliotica de autores espafioles, vol v , *' Comedias," 
edited by E Cx>tarclo in the Nueva biblioteca de autores espaMes 
(supplementary to Hartzcnbiisch's edition), P Munoz Pefia LI 
Teatro del Maestro lir^o de Molina (Madrid, 1889), E Cotarelo y 
Mon, Tif’io de Molina mvestigaciones bio-btbliogrdficos (Madrid, 
1893) , M Men6ndcz y Pelayo, Estudios de erthea hteraria, segunda sent. 
pp 131-198 (Madrid, 189 5), K Men^ndez Rdal, Discursoante la Kuil 
Aca<lcnua espaftola FI ( ondtnado por desconfiado (Madrid. 1902) 
and " Mds sobre Us fuentes del conden ido por, desconfiado ’^in the 
Bulletin hispantque, vi 38-43, A Morel Fatio, Etudes sur VEspagne; 
trotst^me sine, pp 25-72 (Pans, 1904) • (J F -K ) 
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TIROPATI, or Tripetty, a town of British India, in the North 
An ot district of Madras with a station on the Madras railway, 
84 m. N.E. of Madras city. Pop. (1901), 15,485. It is famous 
for a temple on the neighbouring hill of Tirumala, 2500 ft. above 
the sea, which is one of the most frequented places of pilgrimage 
in southern India. "I'he town contains numerous temples con- 
nected with the shrine of Timmala, and is noted for its bras.s- 
work and wood-carving. 

TIRYNS, the T/pw? rtixi^^o-cra of Homer (//. ii. 559), a 
small T’elnponncsian city, in the prehistoric period of the 
Achaean race, Jong before the Dorian immigration. It stood 
on a small rock in the marshy ■[)lain of Argolis, about 3 m. from 
the sea, and was fabled to have been founded by King Proetus, 
iUv brother of Acrisius, who was succeeded by the hero Perseus. 
It was the scene of the early life of Heracles, who is henct? culled 



Fig. 1.— Plan of the Palace in the Upper Part of Tiryns. 

1, Main gate in the outer wall. 12, Passage {\avpri) from the main 

2, Inner gate, apyiroached be- propylaeuin to the second 

tween massive walls. liouse. 

3, Main ]>ropylacum. 13, 13, Courts of the second 

4, Inner y)rt)|>ylacum. house. 

5, Court (ouAr/) surrounded by a 14, Migaron. 

colunnadtj on three sides : 15, Chambers (0dAa/Aot). 

the altiir to Zeus Herceus is ib, Passage to the rock - cut 

by the entrance. stairs. 

6, A);0ou(Ta, portico of the megaron. 17, Small y)ostern door in the 

7, ri/xlSo^oy, inner yioixh. semicircular bastion, ay)- 

8, Megaton, with roof su])])orted ytroached by flight of rock- 

011 four columns, and the cut steps. 

circular hearth in the 18, 18, Massive outer wall of 

middle. city. 

9, Bath room and small ed\afio. 19, Inner wall to guard the en- 

10, 10, Cliainbers round the great tranct; yiassage. 

court. 20, Part of outer wall, with inter- 

11, II, Guard chambers by the mediate ytassage and rows of 

, maiii propylaeum. . . , , chambers, as shown in fig. 2. 

type than those of Mycenae, were said to have been the w'ork 
of Cyclopean masons. Its period of greatest splendour was 
probably between the T4th and 12th centuries B.c.; in Homeric 
and subsequent times it was usually subject to Argos. The 
palatxj was probably burnt at the time of the Dorian conquest. 
After the Spartan defeat of Argos in 494 B.c. Tiryns regained 
temporary independence, and the Tirynthians fought on the 
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(Ireek side at Plataea, while the Argives held aloof. Soon after, 
in 468 B.C., Tiryns was finally destroyed through the jealousy 
of the Argives, and the site has been deserted ever since, but 
for a brief occupation in Byzantine times. 

Excavations m.ade in 1884-1885 by Schlit^mann and Dorpfclcl 
over y)art of the rock on which Tiryns stood have ex])osed a imost 
interesting building, which offers the most cuin])Iete example of a 
palace of the Mycenaean age in Greece. The ri)ck on which Tiryns 
is built is of an irregular oval slia])e, about 330 yds. long by 112 at 
the widest paid, and is surrouruled l)y a very massive wall, varying 
from 30 to .<0 ft. in thickness ami averaging when complete aboiit 
50 ft. in height, measuring from its base outside. Inside, the wall 
was jjrpbably not more than 10 or 12 ft. high above the ground, so 
the masonry acts as a retaining wall to a considerable depth of i^arth 
which covers the rock (see fig. 2 below). The wall is built of very 
large hanimcr-drcssctl blocks, somtjas much as 10 ft. long by 3 It. 3 in. 
or 3 it. 6 in. wide, with smaller ones to fill up the int<Tstices. 'the 
wiiole* was bedded, not in mortir, but in clay, which has mostly 
been washed out of the joints; originally the surface was probably 
protected with a coating of stucco. The only important gateway, 
which was on the east side, away from the sea, probably resembled 
the* “ lion gate ” at Myctmae. The other entrances are mere slits 
in the wall. One of these and the chief gate are shown in fig. i. 
Internally the area of the city was divided by cross walls into three 
parts at successive levels. Ihe lowest and middle divisions have 
not yet been excavated; the iij)])er T)art at the south end of the rock 
was completely exposed in 1884-1885 by Schliemann and Dorpfidd, 
and the almost complete plan of the various structures clearly made 
out. This division conbiins the palace of the ruler of 'I’iryns, a 
building which shows careful and skilful construction, elaborate 
<lecoration, and a well-arranged plan, suitable to the wants of a 
wealthy autocratic chief, who lived in a rnaniuT which partly recalls 
the luxury of an Oriental king, and also resembled the femlal state 
of a medieval baron, surrounded by a crowxl of vassals. From tlu^ 
main gate, which was deh'nded by a tower, a strong passage Usd 
between the outer wall and an inner one to an inner gate, thcmct; to 
a propylatrum or double ])()rcb, witli two wx)oden columns on each 
side, adjoining which were chambers for giuirds. Then came another 
similar, but smaller propylaeum, and oi)positc to that was the 
entrance to the great court (ouA-^), nearly 53 by 70 ft., in which 
shinds an altar or pit of sacrilicc, in a position similar to that occupied 
by the altar of Zeus Herceus in the later Greek house. This court 
was surrounded by woodcui columns supporting a roof, like a m(ulieval 
cloister; on the south side are chambcTS for attendants (^aAo^oi). 
On the north side is the great hall {ntyapov), with an outer portico 
su])port.cd by two columns {atdova-u) and an inner vestibido (TrpdSo/nus) 
w'ith three doors, 'riie Ii.dl is about 40 by 30 ft., with a circular 
hearth in tlic centre {^(rria or i(Tx<^f>a), Four columns supported 
the roof, the central part of which probably ro.se al)ov'0 the rest 
like a mcilicval “ lantern." On the west side of the hall aro a 

A, Outer base of wall. 

B, Inside level of city. 

C, Chambers in the thick- 


formed of projeclinj: 
courses of stone ir 
large blocks. 

E, 'l op of main wall 

paved with clay 
level with the inside 

F, Woodcji columns or 

existijig stone bases 
forming a porticus 01 
covered w'alk .don*; 
the top of the wall. 

G, Outer wall of Hu 

colonnade built o 
brick, now missing. 

II, IVobable roof of th( 
colonnade of wood 
covered wnth beatoi 
clay, ri(i. z. ;Decuon inrougii 1110 cjuier vvaii 

of the City at 20 in fig. i. 

number of small chambers (OaAajUoi), and a bathroom about 12 
by 10 ft., with its floor formed of one groat slab of stone, sloped 
so as to drain out at one siric through a pipe w'hich passes through 
the w'ull. In .addition to this there is also a second system, with 
open courts, h.all and chambers; this has been generally supposed 
to be the women’s <iuarters, but there is no authority for such 
duplication, anti it is possible that it should rather bo explained as 
another house. It is approached in a very circuitous way, cither 
bva passage (Xoi/pn) leading from a side door in the main propylaeum 
or by another long passage wdiich wunds round tho back of the chief 
hall, and so loads by a long flight of steps, cut in tho rock, to the little 
postern door in the semicircular bastion. A staircase led to an 


ness of tlie wall oT)eu- 
ingoutof thegaliery, 
D, (kallery, with rooi 
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upper floor The circuit wall round the palace is more strongly 
constructed than the rest On the south is i g»illory built in the 
thickness ot the wall and roofed by projecting courses of stone, 
and chambers or storehouses open out oi this gallery The wall 
on the east side has a similar arrangoincnt (see 2) At the 
top level the wall was covered by a coloniude of wooden pillars 
lesting on circuUr stone blocks This supported a flat roof 
andf was open to the inside of the fortress The back of the 
colonnade is built of brick and is now missing, as are all tlio 
bnck parts of the palace, owing to the bricks having been only 
sun-dried 

Tlie methods of construction employed in the Tiryns palace arc 
of the higliest inteiost The foundations and about 3 ft of the 
walls abov e the ground are made of large blocks of stone bedded in 
( lav, above this the wall was of brick sun-dried and covered with 
stucco Ihe upper storey was probably of wood Some of the 
thresholds of the doors were massive blocks of stone (\divos ovUs ) , 
others wrere of wood (SptJivos ou8<(s) Wood was also used for all the 
columns doorposts and antae (irapaffrddts) and in some cases the 
walls of the rooms were lined with wood carefully fixed by dowels, 
the holes for which still exist The doors had pivots of bronze 
revolvmg in well-fitted bronze cup like sockets let into the 
thresholds In the mogaron and other rooms the floors are of good 
concrete decorated with a simple senes of incised Unos coloured blue 
and red The stucco of the internal wall is dc'corated with bold and 
very effective pattoins — birds and scroll-work and other decorative 
ilcMgns The Dcst preserved painting shows a scene from a bull- 
fight Both subjects and stvlo show close analogy to the paintings 
in the palace at Cnossus in Crete One example of nch and costly 
decoration remains — ^part of a fnoze of white alabaster sculptured 
in relief with rosettes and interlacing patterns, and studded with 
jewel like pieces of blue glass or enamel the epiyKhs Hvdvoio of 
Od Ml 87 Further excavations in the lower parts of the city will 
probably bring to light the dwellings of the t itizons who garrisoned 
the pi ice The great bulk of the Tirynthians must have lived m 
houses outside the citadel but under tht shelter of its protection 
just as in medieval Italy villages grew up round the castles of any 
powerful lord The relation of the palace at Tiryns to those described 
m the Homenc poems has given nso to much discussion The case 
is somewhat altered by the discovery of several other early houses 
of sinular character but not identical in plan at Mveenae and else- 
where in Greece, these do not for example show the duphcation 
of the essential parts of the house found at Tiryns It is now gener 
ally recognized that while the general character of the palace at 
Tiryns is invaluable as illustrating the type of house in the mind 
of the Homeric poet it is a mistake to appeal to it for the 
explanation of details of arrangement such as probably varied 
considerably according to the conditions and requirements m 
diffirent cases 

H Schlicinann Ttryns (Ixmdon 1880) , Schuchhardt Schlte- 
mann's Excavations trans E Sellers (London 1891), C Tsountas 
and J I MsiViM, The Mycenaean Age {Eovidon 1897) 

(J H M , E Gr ) 

TISCHENDORF, LOBEGOTT FRIEDRICH KONSTANTIN 

VON (1815-1874), CJerman biblical critic, the son of a physician, 
was bom on the i8th of January 1815 at Lengenfeld, near 
Plauen, in the Saxon Vogtland Irom the gymnasium at 
Plauen he passed in 1834 to the university of T^ipzig, where he 
was mainly influenced by J G B Winer (1789-1858), and 
began to take special interest in New lestament criticism In 
1838 he took the degree of doctor of philosophy, and then be- 
came master at a school near Leipzig After a journey through 
southern Germany and Switzerland, and a visit to Strass- 
burg, he returned to Leipzig, and set to work upon a 
critical study of the New Testament text, following the 
guidance of Karl Lachmann In 1840 he qualified as univer- 
sity lecturer in theology with a dissertation on the recensions 
of the New Testament text, the mam part of which re- 
appeared in the following year in the prolegomena to his 
first edition of the New Testament These early textual 
studies convinced him of the absolute necessity of new and 
exacter collations of MSS From October 1840 till January 1843 
he was in Pans, busy with the treasures of the great library, 
eking out his scanty means by making collations for other 
scholars, and producing for the p^-bhsher, F Didot, several I 
editions of the Greek New Testament, one of them exhibiting 
the form of the text corresponding most closely to the Vulgate 
The great tnumph of these laborious months was the decipher- 
ment of the palimpsest Codex Ephraemt Syrt Resenptus, of 
which the New Testament part was pnnted before he left Pans 
and the Old Testament in 1845. His success in dealing with 
a MS. much of which^ owing to tl^ fact that it had been rewntten 


with the works of Ephraem Syrus, had been illegible to earlier 
collators, brought him into note and gained support for more 
extended critical expeditions From Pans he had paid short 
visits to Holland (1841) and England (1842) In 1843 visited 
Italy, and after a stay of thirteen months went on to Egypt, 
Sinai, Palestine and the Levant, returning by Vienna and 
Munich ’ From Sinai he brought a great treasure, forty-three 
leaves of what is now known as the Codex Sinaiticus He kept 
the place of discovery a secret, and the fragments were pub- 
lished in 1846 as the Codex Fndertco-Augustanus, a name given 
in honour of the king of Saxony He now became professor 
extraordmarius in Leipzig, and married (1845) 1 *^ the same 

year he began to publish an account of his travels in the East 
(2 vols , 1845-1846) In 1850 appeared his (dition of the 
Codex Atniatinus and of the Septuagint version of the Old 
Testament (7th ed , 1887), in 1852, amongst other works, his 
edition of the Codex Claromontanus In 1833 and 1859 he made 
a second and a third voyage to the East In the last of these, 
in which he had the active aid the Russian government, he 
at length got acc-ess to the remainder of the precious Sinai tic 
codex, and persuaded the monks to present it to the tsar, at 
whose cost It was published m 1862 (in four folio volumes) 
In 1869 he was given the style of “ von ” Tischendorf as a 
Russian noble Meanwhile, in 1859, he had been made professor 
ordinarius of theology and of biblical palaeography, this latter 
professorship being specially created for him, and another book 
of travel, Aus dem hethi^en Lande, appeared in 1862 Tischen- 
dorf’s Eastern journeys were rich enough in other discoveries 
to deserve the highest praise * Side by side with his industry 
in collcitmg and collating MSS , Tischendorf pursued a constant 
course of editorial labours, mainly on the New Testament, until 
he was broken down by overwork in 1873 He died on the 
7th of December 1874 at Leipzig 
The great edition of which the text and apparatus appeared in 
1869 and 1872 * was called by himself edtiio vttt , but this number 
IS raised to twenty or twenty-one if mere reprints from stereotype 
plates and the minor editions of his great critical texts are included , 
posthumous prints bring up the total to forty-one Four m im 
rc'censions of lischendorl's text may be distinguished, dating respc c- 
tively from his editions of 1841 1849 1859 {ed vit) 18O9-1872 
(cd vttt ) The edition of 1849 may be regarded as historically the 
most important from the mass of new critical material it used , that of 
1859 IS iHitmguished from Tischendorf's other editions by coming 
nearer to the received text, in the 8th edition the testimony of the 
binaitic MS received great (probably too great) weight The 
ruulmgs of the Vatican MS were given with more exactness an<l 
certainty than had been possible m the earlier editions, and the 
editor had also the advantage of using the pubhshed labours ol 
S P Trogcllcs 

Much less important was Tischendorf's work on the Greek Old 
Testament Ills edition of the Roman text with the variants of 
the Alexandnan MS , the Codex Ephraemi and the Fridcrico- 
Augustanus was of service when it appeared m 1850 but, being 
Stereotyped, was not greatly improved in subsequent issues Its 
imperfections even within the limited field it covers may bo judged 
by the aid of C E Nestle's appendix to the 0th issue (1880J 
Besides this mav be mentioned editions of the New Testament 
Apocrypha [De hvangeliorum apocryphorum ortgtne et usu (1851), 
Acta Apostolomm apocrypha (1851), Evangeha apocrypha (185 
2nd ed 187O) , Apocalypses apocryphae (rfkA))J and various minor 
writings in part of an apologetic character, such as Wann wurden 
unsere Evangehen verfasst^ (18O5, alh ed 180O) Haben wtr den 
echten Schrifttext der hvangehsten und Apostel ^ (1873), and Synopsis 
evangelica (7th cd , 1898) 

See in addition to the handbooks on New Testament criticism 
C^rl Bortheau’s article on Tischendorf in Herzog-Hauck, Realen- 
cyklopddie (3rd ed , 1907) 

TISIO (or Tisi), BENVENUTO (1481-1559), commonly called 
II Garofalo, Italian painter of the Ferrarcse school, was born in 

^ See his Reise in den Orient (Leipzig, 1845-1846) 

^ The MSS brought to Europe on the first two journeys 
are catalogued in the Anecdota sacra et prof ana (Leipzig, 1855, 
enlarged 1861) See also the Monumenta sacra inedtta ^ipzig, 
1846) and Nova collectto of the same (1855-1869) The 3rd 
volume of the Nova collectto gives the results of his last Eastern 
journey 

^ The prolegomena remained unfinished at his death and have 
been supplied by C R. Gregory (cf. his Textkntik des Neuen Testa^ 
mentes, vol 1 , 1900). 



TISSAPHERNES— TISSOT, J. J. J. 


1481 at Garofolo, in the Ferrarese territory, and constantly 
used the gillyflower (garofalo) as a symbol with which to sign 
his pictures He took to drawing in childhood, and was put 
to study under Domenico Panetti ^or Laneto), and afterwards 
at Cremona under his maternal uncle Niccol6 Sonani, a painter 
who died in 1499, he also frequented the school of Boccaccio 
Boccaccmo He stayed fifteen months with Giovanni Baldini 
m Rome, acquiring a solid style of draughtsmanship, and was 
two years with Lorenzo Costa at Mantua He then entered 
the service of the marquis hrancesco Gonzaga Afterwards he 
went to Ferrara^ and worked there four years Attracted by Ra- 
phael’s fame, and invited by a Ferrarese gentleman, Geronimo 
Sagrato, he^ again removed to Rome, and found the great 
painter very amicable, here he stayed two years, rendering 
some assistance in the Vatican frescoes From Rome family 
affairs recalled him to herrara, there Duke Alphonso I com- 
missioned him to execute paintings, along with the Dossi, in 
the Villa di Belriguardo and in other palaces Thus the style of 
Tisio partakes of the Lombar(>, the Roman and the Venetian 
modes He painted extensively in Ferrara, both in oil and 
in fresco, two of his principal works being the “ Massacre of 
the Innoicnts” (1519), in the church of S Framesco, and 
the “ Betrayal of Christ ” (1524), accounted his masterpiece 
Lor the former he made clay models for study and a lay 
figure, and executed everything from nature He continued 
constantly at work until in 1550 blindness overtook him, 
painting on all feast-days in monasteries for the love of 
God He had married at the age of forty-eight, and died at 
Lerrara on the 6th (or i6th) of September 1559, leaving two 
children 

Garofalo combined sacred inventions with some very familiar 
details A certain archaism of style with a strong glow of colour 
suftices to distinguish from the true method of Raphael even those 
pictures in which he most closely lesembles the great master this 
sometimes very closely, but the work of Garofalo is seldom free 
from a certain trim pettiness of feeling and manner He was a 
friend of Giuho Romano (noigionc 1 itian and Ariosto, m a picture 
of “ Paiadise ' he painted Ariosto between St Githenne and St 
Sebastnn In youth ho was fond of lute pi lying ami vlso of fencing 
He ranks among the best of the Ferrarese painters, his le<»,ding pupil 
was Girolamo Carpi Th< Adoration of the \Iagi " in the church 
of San Gioigio neai 1 erraia and a i-*otci M irtyr " m the Dominican 
church IVniia (soim times assumed to ha\o been dom in rnalry 
of Titnn) aie among his principal works not already mentioned 
Ihe National (rallerv London contains four one of them being 
a Madonna and Christ enthroned, with St Erancis and three other 
saints 

TISSAPHERNES (Pers Ctthrafarna), Persian soldier and 
statesman, son of Ilydarnes In 413 he was satrap of Lydia 
and Cana, and commander in chief of the Persian army m 
Asia Minor (Ihuc viii 5) When Darius II ordered the col- 
lection of the outstanding tribute of the Greek cities, he entered 
into an alliance with Sparta against Athens, which in 412 led 
to the conquest of the greater part of Ionia But Tissaphemes 
was unwilling to take action and tried to achieve his aim b\ astute 
and often perfidious negotiations, Aliibiades persuaded him 
tnat Persia’s best policy was to keep the balance betwet n Athens 
and Sparta, and rivalry with his neighbour Pharnabazus of 
Hellespontic Phrygia still further lessened his energy When, 
therefore, in 408 the king decided to support Sparta strenuously, 
Tissapherncs was removed from the generalship and limited 
to the satrapy of Cana, whereas L3^dia and the conduct of the 
war were entrusted to Cvrus the Younger On the downfall 
of Athens, Cyrus and Tissaphemes both claimed jurisdiction 
over the Ionian cities, most of which acknowledged Cyrus as 
their ruler, but Tissaphemes took possession of Miletus, where 
he was attacked by Lyrus, who gathered an army under this 
pretence with the purpose of using it against his brother Arta- 
xerxes II The king was warned by Tissaphemes, who took part 
in the battle of Cunaxa, and afterwards tried to destroy the Greek 
mercenaries of Cyrus by treachery He was then sent back 
to Asia Minor to his old position as general in chief and satrap 
of Lydia and Cana He now attacked the Greek cities, to punish 
them for their allegiance to Cyrus This led to the war with 
Sparta m 399 Tissaphemes, who once again had recourse 


to subtle diplomacy, was beaten by Agesilaus on the Pactolus 
near Sardis (395), and at last the king yielded to the repre- 
sentations of Pharnabazus, strongly supported by the chiliarch 
(vizier) Tithraustes and by the ejueen-mother Parysatis, who 
hated Tissaphemes as the principal cause of the death of 
her favourite son Cyrus lithraustes was sent to execjitc 
Tissaphemes, who was lured to Colossae and slam m 395 

(Ed M) 

TISSERAND, FRANCOIS F^LIX (1845-1896), French aslio- 
nomer, was born at Nuits-Saint-Georges, Cote-d’Or, on the 13th 
of January 1845 entered the fco\e Normalc 

Sup^rieure, and on leaving he went for a month as professor 
at the lyc6e at Metz Le Vemer offered him a post in the Pai is 
Observatory, which he accordingly entered as astronome adjoint 
in September 1866 In 1868 he took his doctor’s degree with a 
brilliant thesis on Delaunay’s Method, which he showed to bo of 
much wider scope than had been contemplated b> its inventor 
Shortly afterwards he went out to Malacca to observe the 
famous solar eclipse of the i8th of August 1868 In 1873 he was 
appointed director of the observatory at Toulouse, whence he 
published his Recuetl d'txeraces sur le calcul tnfimUstmal, and 
in 1874 becime corresponding member of the Academic des 
Sciences He took part in the French expeditions of 1874 to 
Japan, and in 1882 to Martinique to observe the transits of 
Venus In 1878 he was elected a member of the Acad6mie des 
Sciences in succession to Le Vemer, and became a member of 
the Bureau des I ongiludes In the same year he was appointed 
professeur suppleant to Liouville, and in 1883 he succeeded 
Puiseux in the chair of celestial mechanics at the Sorbonne 
1 isserand always found time to t ontinue his important researches 
in mathematical astronomy, and the pages of the Comptes 
refulus bear witness to his surprising activity His writings 
relate to almost every branch of celestial mechanics, and aic 
always distinguished by rigour and simplicity in the solution of 
the most difficult problems He treated m a masterly manner 
{Bulletin asltonomtque, 1889) the theory of the capture of comets 
by the larger planets, and in this connexion published his 
valuable Criterion for establishing the identity of a periodic 
comet, whatever may have been the perturbations brouijht 
about m its orbit, between successive appearances, by the action 
of a planet His principal work, Traite de mecanique celeste y 
IS the noblest and most lasting monument to his memory, and 
IS worthy to stand beside the Mecanique celeste of his fellow- 
countryman, Laplace In this treatise, published in four 
quarto volumes, the last of which appeared only a few months 
before his death, he fused into one harmonious whole the 
researches of Laplace and those of other workers in the same 
field since his time It furnishes a faithful and complete 
resume of the state of knowledge in that department of 
astronomv at the end, as Laplace’s great work did for the 
beginning, of the 19th centurv In 1892 ht succeeded Mouchez 
as director of the Pans Observatorv, and as president of the 
committee of the photographic chart of the heavens he contri- 
buted largely to the success of that great project Under his 
direction the revision of Lalande’s tatalogue was brought 
almost to completion, and four volumes of the Annales de 
rObservatoire de Pans exhibit the progress made in this important 
undertaking He was also editor of the Bulletin astronomique 
from the beginning, and contributed many important articles 
to Its pages He died suddenly, in the fullness of his power, 
of congestion of the brain, on the 20th of October 1896 

(AAR) 

TISSOT, JAMES JOSEPH JACQUES (1836-1902), French 
painter, was borij at Nantes on the 15th of October 1836 He 
studied at the Ecole des iBeaux Arts m Pans under Ingres, 
Flandrin and Lamothe, and exhibited m the Salon for the first 
time at the age of twenty-three In 1861 he showed “ The 
Meeting of Faust and Marguerite,” which was purchased by 
the state for the Luxembourg Gallery His first characteristic 
period made him a painter of the charms of women Detnt- 
mondaine would be more accurate as a description of the series 
of studies which he called La Femme a Parts, He fought 
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m the Franco-German War, and, falling under suspicion as a 
Communist, left Pans for Ix)ndon Here he studied etching 
with Sir Seymour Haden, drew caricatures for Vanity Fatty 
and painted portraits as well as genre subjects It was many 
years before he turned to the chief labour of his career — the 
production of a senes of 700 water-colour drawings to illustrate 
the life of ( hnst and the Old Testament Some sudden shock 
or bereavement was said to have turned his thoughts from ideals 
of the cafe and the boulevard into a more serious channel 
He disappeared from Pans, whither he had returned after a 
stay of some years m England, and went to Palestine In 
1895 the senes of 350 drawings of incidents in the lifeof Christ 
was exhibited in Pans, and the following year found them on 
show in London They were then published by the firm of 
LemertUT in Pans, who hed paid him 1,100,000 francs for them 
After this he turned to the scenes of the Old Testament, upon 
which he was still engaged at the abbey of Bullion, in the depart- 
ment of Doubs, France, when he died on the 8th of August 1902 
The merits of lissot’s Bible illustrations lay rather in the care 
with which he studied the details of scenery than in any quality 
of religious emotion He seemed to aim, above all, at accuracy, 
and, in his figures, at a vivid realism, which was far remov^ 
from the conventional treatment of sacred types 
TISSOT, PIERRE FRANCOIS (1768-1854), French man of 
letters, was born at Versailles on the loth of March 1768 His 
father, a native of Savoy, was a perfumer appointed by royal 
warrant to the court At the age of eighteen he entered the 
office of a procureur of the ( hatelet, in order to learn the practice 
of the law, but he cultivated the Muses rather than the study 
of procedure, and, being a handsome youth, was occasionally 
invited to the fetes of the Trianon He devoted himself ardently 
to the cause of the Revolution, in spite of the fact that it had 
ruined his family^ While with the procureur he had made the 
acquaintance of Alexandre Goujon, and they soon became 
inseparable, he married Goujon’s sister, Sophie (March 5, 
1793), and when his brother-in-law was elected deputy to the 
Convention and sent on a mission to the armies of the Moselle 
and Rhine, Tissot went with him as his secretary , he then 
returned to Pans and resumed his more modest position of 
secretaire general des subsistances On the ist of Prairial he 
tried in v iin to s ive his brothcr-m-law, who had been involved in 
the proscription of the “ last Montagnards ” , all he could do was 
to give Goujon the knife with which he killed himself m onlcr 
to escape the guillotine, and he afti rwards avenged his memory 
in the Souvenirs de Prairial He also took under his care 
Goujon’s widow and children His connexion with the Jacobin 
party caused him to be condemned to deportation after the 
attempt of the 3rd Nivose in the year TX , but Bonaparte, having 
been persuaded to read his translation of the Bucolics, stnirk 
his name off the list Though still a fnend of the Republic, 
Tissot was henceforth an admirer of the First Consul, he cele- 
brated in verse several of the emperor’s victories, and the arrival 
in P'ran(e of Marie-la)iiise (i8xo) So far he had lived on the 
income derived from a factory of bom lanterns m the Paubourg 
St Antoine, and, being at last in fairly comfortable circumstances 
he now devotecl himself to literature The abb6 Delille took 
him as his assistant at the College de France, and Tissot suc- 
ceeded him as head of it (1813), the emperor signed the appoint- 
ment as a reward for a poem composed by Tissot on his victory' 
at Lutzen He \Nas removed from this post, however, in 1821, 
in consequence of the publication of a Precis sur les guerres de 
la revolution, in which rather colourless work he had dared to 
say that tho Convention had saved France and vanquished Ihe 
Coalition Deprived of his post, Tissot was left still more free 
to attack the government in the ^ress He was one of the 
founders of the newspaper LeConstitutionnel, and of the review, 
the Mtnerve Without laying stress on his literary works 
{TratU de la pqhie latine, 182 1, translation of the Bucolics , 
3rd ed , 1823, Etudes sur Vtrgtle, 1825) we should mention the 
Memotres histortques ei militaires sur Carnot, which he based on 
the papers left by the “ Organizer of Victory (1824), the 
Discours du GhiSral Foy (1826), and a Htstoire de la guerre de 


la Pentnsule, also inspired hy G 4 n^ral Foy (1827) On the 
overthrow of Charles X , Tissot made a successful effort to regain 
his position at the College de France, he was also elected as a 
member of the French Academy on the death of Dacier (1833) 
It was then that he published his chief works Histoire de 
Napoleon (2 vols , 1833), Htstoire complete de la revolution 
franpaise de 1781^ d 1806 (6 vols , 1833-1836), full of inconsisten- 
cies and omissions, but containing a number of the author’s 
reminiscences, m some places they become practically memoirs, 
and are consequently of real value In 1840 a carriage accident 
almost cost him his sight, he had to find an assistant, and passed 
the last years of his life in circumstances of increasing suffering, 
amid which, however, he preserved his cheerfulness and good- 
ness of heart He died at Pans on the 7th of April 1854 

Sco tin excellent essay on lissot by P Fromageot in the Revue 
de Versailles el de '^eine-et-Oisc in 1901 

TISSUE (hr Hssuy tissue, participle of tissety Lat texerCy to 
weave), properly the name of affine textile fabric interwoven 
with gold and silver threads, hence used of any delicate or 
gauzy fabric (see Goid and Silver 'Iiiread) It was also 
early applied, as in French, to a ribbon, fillet or various forms 
of woven ligaments In biology the word is of general use for 
an aggregate of cells forming a texture or fabric, in animal 
anatomy it is thus applied to the primary layers of which the 
parts are composed, and named by some qualifying word 
denoting its substance or its use (see Connfciive i issue and 
Epithelial, Endothelial and Glandular Tissue) 

TISTA, a river of nortlicrn India, which rises on the edge 
of the librtan plateau, and flows through the mountain 
gorges of Sikkim and Darjeeling, till it spills itself over the 
plain of Eastern Bengal In the 18th (entuiy its course was 
due south to join the Ganges, but in 1787 great floods diverted 
the stream towards the south-east, aniJ it now enters the 
Brahmaputra, the whole district of Rangpur being scored by 
various interlacing channels Its total length in British territory 
IS about 170 m 

TISZA, KALMAN [Koloman] (1830-1902), Hungarian states- 
man, was born atGeszt on the lothof December 1830, the son 
of Lajos Tisza and the countess Julia Telcki, and was educated 
at his fat(^cr’s castle In 1848 he obtained a post in the ministry 
of instruction of the revolutionary government which he accom- 
panied to Dtbrcczen After the war he went abroad with most 
of his family, and carefully studied foreign institutions On 
returning home he devoted himself to the improvement of the 
family estates, and in 1835 was elected assistant curator of the 
Calvinist church at Nagyszalonta, in succession to his father 
When, on the ist of September 1859, the Austrian government 
issued the “ Patent ” which struck at the very roots of Protes- 
tant autonomy in Hungary, Tisza, at the congress of the Cal- 
vinist Church beyond the Iheiss, held at Debreczen, publicly 
repudiated the Patent on behalf of the Calvinist laity He 
renewed his opposition m the most uncompromising terms at 
the ensuing congress (Jan ii, i860), shrewdly guessing that 
the Patent was directed as much agamst the Hungarian con- 
stitution as against the Calvinist confession His fears were 
justified by the October Diploma (see Hungary History) y 
which he attacked with equal vehemence In August i860 
lisza married the countess Helen Dcgcnfelcl-Schomburg, a 
union which brought him into close connexion with the Karolyis, 
the Podmaniczkys and the Odescalchis He was unanimously 
elected to represent Debreczen at the 1861 Diet, and was 
elected vice-president of the house at its second session The 
Diet was divided between the Addressers, led by Deak, and 
the ‘‘ Resolutionists,” led by Count Laszlo Teleki, and on the 
death of the latter Tisza succeeded him as the leader of the 
more radical party During the Provisoiium (1861-1865) Tisza 
fought for constitutional reform in the columns of the Hon 
and the Magyar Sa]tdy his leading articles, afterwards collected 
and published under the title of Alfoldt Levelek (Letters from 
the Alfold), being by far the most important contribution to 
the controversy^ When the Diet was agam summoned by 
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royal decree (Dec lo, 1865), Tisza once more represented 
Debreczen and formed, with Kalmdn Ghyezy (i8o8~i888), 
the Left-centre party From 1867 onwards his influence con- 
tinued to increase, despite the rupture of his party, which he 
reconstructed at the conference of Nagyvarad (March 17, 1868), 
when the famous Bihari pontok, or articles of Bihar, were 
subscribed The Bthan pontok started from the assumption 
that Hungary was a free and independent state They bound 
the Tisza party to repeal all laws or institutions contrary to, 
and to promote all measures necessaiy for, the national inde- 
pendence Thus the delegation system and the common minis- 
tries were parked out for attack, while every effort was to be 
made to procure for Hungary a separate army, a separate 
diplomacy and a separate financial system It was chief!) 
owing to the efforts of Tisza and his party that Austria remained 
neutral during the Franco-German War His speech on the 
3rd of March 1875 led to the resignation of Istoan Bitt6’s 
administration and the welding of Deak’s followers and the I eft- 
centre into a new party, the Szabadelvu pdrt or Free Principles 
Party, which took office under Bela Wenckheim (iSi 1-1879), 
whom (Oct 2) Tisza succeeded as prime minister, a post he 
held, with a lew interruptions, for the next fifteen years (1875- 
1890) In 1877 he resigned on the discussion of the question of 
the Composition (Ausgleich), but he returned to office on his 
own terms The same thing happened the following year, when 
his brief resignation compelled the Magyar Diet to agree to the 
occupation of Bosnia In 1879 he materially contributed to 
the formation of the Austro-Gcrman alliance Not till 1888, 
when the national army bill was introduced, did he encounter 
any serious opposition, but thenceforth his position became 
precarious On the 13th of March 1890, on the occasion of the 
revision of the Indigenat Act, he resigned office, but continued, 
as deputy for Nagyvarad to place his \ast political experience 
at the disposal of the house It is no exaggeration to sav that 
Hungary owes to Kalman Tisza a consolidated government, 
the formation of a parli imentary m ijority, a healthy public 
spirit, public credit, the reform of the Upper House, an admirable 
educational *^ystem, economical, and partuularlv railway, 
development, and administrative and judicial reconstruction on 
modern lines His opponents have accused him of unscrupu- 
lousness and party spirit, but not one of them can deny that he 
reshaped Hungary and made her the leading partner of the 
dual monarchy As to his personal integrity ancl disinterested- 
ness there has never been the slightest doubt It is an open 
secret that, on the retyement of Andrassy, he was offered the 
chancellorship He refused it because, to use his own expression, 

I am as wholly and solely Hungarian as the river (Iheiss, 
Hung Tt^za) whose name I bear ” 

See Imre Visi, Kalman Tisza a political appreciation (Hung, 
Budapest if^85) , Korncl Abrinvi Kdlmdn Tis^a Life avd Politiccil 
Career (Hung , Budapest 1878), G Gratz Kdlmdn Tt^za {Modern 
Magyar Statesmen I ) (Hung , Budapest 1902) , P Busbach 1 he 
Last Tioe Years (Hung , Budapest, 1895) 

His youngest son. Count Stephfn Tisza (1861- ), was 

born on the 22nd of April 1861 After being educated at 
Berlin, Heidelberg and Budapest, he entered the ministry of 
the interior for the purpost of studying technical and economical 
questions at the fountain-head, and soon became a specialist 
in agrarian matters His Magyar agrdrpohtik (Budapest, 
1897), authoritative on its subject, was translated into German 
the same year (Leipzig) In 1886 Tisza began his parliamentary 
career, speedily becoming a leading member of the principal 
committees on economical and educational questions On the 
resignation of Kdlmdn Szell (June 17, 1903) he was entrusted 
with the formation of a ministry of pacification, but abandoned 
the attempt on finding it impossible to secure a majority On 
the 27th of October, however, with the assistance of the Free 
Principles Party, he succeeded in composing a cabinet, in which 
he was minister of the interior as well as premier From the 
first the ministry was exposed to the most unscrupulous opposi- 
tion, exacerbated by the new and stringent rules of procedure 
which Tisza felt it his duty to mtroduce if any business were 
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to be done The motion for their introduction was made by 
the deputy Gdboi Daniel, supported by tht premier, and after 
scenes of unheard-of obstruction and violenee (Nov 16-18) the 
speaker, in the midst of an car-splitting tumult, declared that 
the new regulations had been adopted by the house, and 
produced a royal message suspending the session But the 
Andrassy group, immediately afterwards, separated from the 
Free Principles Party, and during the rest of the year the 
Opposition made legislation impossil^le By January 1905 the 
situation had become ex lex or anarchical Tisza stoutly stood 
by his rules, on the ground that this was a case in which the 
form fimst be sacrificed to the substance of parliamentary 
government But his appeal to the country at the beginning 
of 1905 was unsuccessful, and his opponents triumphed by a 
large majority Tisza thereupon resigned and retired from 
public life (R N B ) 

TITANIUM [symbol Ti, atomic weight 48 i (O = i6)j, a 
metallic chemical element Its discovery as an element was 
due to William Gregor in 1789, who found in the mineral ilmenite 
or menachmite a new earth, whieh was regarded as the oxide 
of a new metal, menaihin Independently of him Klaproth 
in 1793 discovered a new metal in rutile, and called it 
titanium, he subsequently found that it was identical with 
Gregorys element Klaproth, however, was unable to prepare the 
pure oxide, which was first accomplished m 1821 by Rose The 
isolation of the pure metal is of much later date 'litanium, 
although pretty widely diffused throughout the mineral king- 
dom, IS not found in abundance The commonest titanium 
mineral is rutih or titanium dioxide, TiO^, anatase and brookite 
are crystalline allotropcs litanium is most frequently found 
dissociated with nun, ilmcnitc (Gtr 1 tian-eisen) is heTiOg, 
pcrofskite (Ca,Fe)ri03, and the metal occurs in most magnetic 
iron ores Ihe titanates are veil marked in the mineral king- 
dom Ilmenite is isomorphous with geikiclite, MgTiOg, and 
pyrophamte, MnTiOo , many of the “ rare minerals ’’ — acschy- 
nite, euxenite polycrase, — contain titanates (and also 

niobates) Silicates also occur, spheneor titamle, CaTiSiOg, 
IS the commonest, kcilhauite is rarer 

The isolation of metallic titaiuum is vtiy difticuF since it 
readily combines with nitrogen (thus resembling boron and 
magnesium) and carbon In 1822 Wollaston examined i speci- 
men cf those beautiful eopper-likt cr\ stals which are occasionally 
met with in iron-furn u( >lags, and declared them to be metallic 
titanium This view had currency until 1849, w^hen Wohler 
showed that the crystals are a compound, 1 ](CN), 3TI5N,, of 
a cyanide and a nitride of the metal An impure tilanium was 
made by Wohler and Saintc-Claire Dcvillc m 1857 bv heating 
to redness fluotitanate of potassium (see below) in the vapour 
of sodium in an atmosphere of dry hydrogen, and extracting 
the alkaline fluonde formed by w^ater Ihe metal thus pro- 
duced formed a dark brown amorphous powder resembling 
iron as obtained by the reduction of its oxide m h)drogen 
In 1887 Nilson and Peter-^sem (/<?z/ phys Chem i,p 25) obtained 
a purer product bv heating the chloride with sodium in a steel 
cylinder, it then formed )cllow scales with a bluish surface 
colour H Moissan (Cornpt tend , 1805, 120, p 290) obtained 
a still purer metal bv igniting the oxide with carbon in the electric 
furnace The product has a brilliant white fracture, a specific 
gravitv of 487, very friable, but harder than quartz or steel 
Moissan (ibid , 1906, 142, p 673) has distilled this metal in a 
verv m tense electric furnace W^hen heated m air it burns 
brilliantlv v it h the formation of the oxide It combines directlv 
with the hilogcns, and dissolves in cold dilute sulphuric acid, m 
hot strong hydrochloric aci^ and m aqua regia, but less readilv 
in nitric acid Its most curious property is the readiness with 
which it unites with nitrogen Several nitrides have been de- 
scribed Ti^N^ IS a copper-coloured powder obtained b) heating 
the ammonio-chlond^ TiCl^ 4Nn3 in ammonia TiNg is a dark 
blue powder obtained when the oxide 1:5 ignited in an atmosphere 
of ammonia, while TiN is obtained as i bronze yellow mass as 
hard as the diamond by heating the oxide in an atmosphere of 
nitrogen in the electric furnace 
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In Its chemical relations, titanium is generally tetravalent, 
and occurs in the same sub-group of the periodic classification as 
zirconium, cenum and thorium It forms several oxides, 
TiOp, TiyOg and TiO, being the best known, others (some of 
doubtful existence) have been described from time to time 

Titanium dioxide TiO^ occurs in nature as the three distinct 
mineral species rutile orookite and anatase Kutile assumes 
tetragonal lorms isomorphous vvith cassitente, SnOg (and also zircon 
ZrSi04) , anatase is also tetragonal, and brookite or thtirhombic 
Rutile is the most stable and anatase the least, a character reflected 
in the decrease in density from rutile (4 2) and brookite (4 o) to 
anatase (3 0) The minerals are generally found together — ^a feature 

rarefy met with m the case of polymorphs They have been obtauu. d 
artificially by Hautefeuille by the interaction of titanium fluorulo 
and steam At a red beat nitile is produced, at the boiling point 
of zinc brookite and of cadmium anatase It is apparent that these 
minerals all result in nature from pneumatolytic action Amor]ihous 

titanium oxide may Ix' obtained in a pure form by fu^'ing the mineral, 
very finely powdered with six times its weight ot potassium bisul- 
phatc in a platinum crucible then extracting the melt with cold 
water and noihng the filteied solution for a long lime Titanic 
oxide separates out as a white hydrate which howo\ or is generalK 
contaminated with ferric hydrate and often with tin oxide A better 
method is Wohler’s in which the finely powdered mincial is fused 
with twice its weight of potassium carbonate in a platinum crucible 
the melt pondered and treated in a platinum basin with aqueous 
hydroflnonc acid The alkaline titanato first pioduced is converte<l 
into crystalline fluotitanato KoTiFg which is with difficulty soluble 
and is extracted with hot water and filtered off The filtrate, which 
may be collect'^d in glass ve-^sels if an excess of hydrofluoric acid 
has been avoided, deposits the greater part of the salt on cooling 
The crystals are collected, washed, pressed and recrystallized, 
whereby the impunties are easily removed The pure salt is dis- 
solved in hot water and decomposed with ammonia to produce a 
slightly ammoniacal hydrated oxide this, wht n ignited m pi itinum, 
leaves pure TiOg in the foim of brownish lumps, the specific gravity 
of which vanes from 39 to 425, according to the temperature at 
which it was kept in igniting The more intense the heat the denser 
the product The oxide is fusible only in tlie oxy-hydrogen flame 
It IS insoluble in all acids, except lu hot concentrated sulphuric, 
when finely powdered If the sulphuric acid solution be evaporated 
to drynesr the residue, after cooling, dissolves in cold water The 
solution, if boiled deposits its titanie oxide as a hydrate called meta- 
titanic acid, TiO(OH)2, because it differs m its properties from ortho 
titanic acid, Ti(OH)4 obtained by decomposing a solution of the 
chloride in cold water with alkuis The ortho-body dissolves in 
cold dilute acids the meta body does not If titanic oxide be fused 
with excess of alkaline carbonate a titanate, R^fiOg, is formed 
This salt is decomposed by water with the formation of a 
solution of alkali free of titanium, and a residue of an acid titanate, 
which IS insoluble in water but soluble in cold aqueous mineral 
acids 1 he titanates are very similar to the silicates in their tendency 
to assume complex forms, the potassium salts arc KgTiOs 4H2O, 
KjTijjO, 3 Hp and KoTi^Ois 2H2O 

Fitanium monoxide, TiO, is obtained as black prismatic crystals 
by heating thi dioxide in the electric furnace, or with magnesium 
powder Titanium se^quioxide, Ti.O^, is formed by heating the 
dioxide in hydrogen A hydrated form is prepared when a solution 
of titamc acid in hydrochloric acid is digested with coppei, or when 
the tnchlonde is precipitated with alkalis Titanium tnoxide, T1O3, 
IS obtained as a yellow precipitate by dropping the chloride into 
alcohol, addmg hydrogen peroxide, and finally ammonium carbonate 
or potash When shaken with potash and air it undergoes autoxida- 
tion, hydrogen peroxide bemg formed first, v/hich converts the 
tnoxide into the dioxide and possibly nertitanic acid, this acid 
may contain sexavalent titanium (see W Manchot and l^chtcr, 
Bcr, 1906, 39, pp 320, 488, and also Faber, Abst Jovrn Cheni 
Soc , 1907, 11 557) 

Titanium fluondt^ T1F4, is a fuming colourless liquid boihng at 
284®, obtained by distilling a mixture of titanium oxide, fluor^ar 
and sulphunc acid, by heating barium titanofluonde, BaiiFg 
(Emneh, Monats , 1904, 25, p 907) , and by the action of dry h>dro- 
nuonc acid on the chloride (Ruft and Plato, Ber , 1904, 37, p 673) 
By dissolving the dioxide in hydrofluonc acid a syrupy solution is 
obtamed which probably eontins titanofluonc acid, HgTiFg The 
salts of this acid are well known, th^ are isomorphous with the 
sihco-, stanno- and zircono-fluondcs The> are obtained by neutral- 
izing the solution of the acid, or by fusipg the oxide wath potassium 
carbonate and treating the melt with liydrofluonc acid Potassium 
titanofluonde, K^TiFg H^O, forms wlute, slumng, rnonochmc scales 
When Ignited in a current of hydrogen it titanium tn fluoride, 

TiFj,, as a violet powder 

Titanium chloride, T1CI4, is obtained as a colourless fuming liquid 
of I 760a sp gr at o® C , boiling at 136 4® under 753 3 mm pressure 
(T E Thorpe), by heating to dull redness an intimate dry mixture 
of the oxide and ignited lamp black in dry chlorine In the method 
of A St&hler and H Wirthwein, the titamum mineral is fused with 
carbon in the electric furnace, the carbides treated with chlorine, 


and the titamum chlondo condensed The distillate is fieed from 
vanadium by digestion with sodium amalgam Other methods are 
due to E Vigouroux and G Arrivaut {Ahst Journ Chem boc , 1907, 
u 97, 270) and Elhs (ibid , p 270) By passing chloroform vapour 
over the heated dioxide the tetra- di- and tri-chlondos are fc^med, 
together with the free metal and a gaseous hydride, I1H4 i.Rexiz, 
Ber , 19^6, 39, p 249) When dropped very cautiously into cold 
water it dissolves into a clear solution Accoiding to the amount 
of water used, TiCl,OH, TiCl2(OH)o, TiCl(OH)3 or titanic acid is 
formed The solution when boiled deposits most of its oxide m the 
mt ta hydrate form It forms addition compounds similar to those 
formed by stanmc chloride, and combines with ammonia to form 
liCli8NH3 and liCl.bNHg, both of which with Imuid ammonia 
give titanamidc, li(N 113)4 Titanium dichlonde, T1CI2, obtained 
1>5' passing hydrogen over the tricliloride at a dull red heat, is a very 
hygroscopic blown powder which inflames when exposed to air, 
and entrgttically decomposes water Titanium trichloride, T1CI3, 
lorms involatile, dark violet scales, and is obt.iintd by passing the 
vapour of the tetrachloride mixed with hydrogen through a red-hot 
tuDc, or by heating the tetrachlonde with molecular silver to 200^ 
It 13 a pow erful reducing agi nt 

Titanium tetrabioniide, TiBr4, is an amber-colouied crystalhni 
mass The tetraioduh, T1I4, is a/ reddish brown mass having i 
inclallic lustre Ihe di loatde, Tilg, is obtamed as black lamella 
by passing tlie vapour of the tetraiodidc over heated mereury in an 
atmosphere of hydrogen (E Dcfacqz and II Copaux, tompt rend , 
1908, 147, p 65) Sulphides are known corresponding to the best- 
known oxides 

litanium be <igin sulphate, Tl 2(S04) , SH^O, obtained by concentrat- 
ing the violet solution formed when the metal is dissolved m sulplnirie 
acid, IS mteiesting since it forms a caesium alum, Csli(b04)2 12H3O 
It gives tht normal sulphate as a yellow, deliquescent, amoiphous 
mass when treated with nitric acid 

Acid solutions of titanates ore not precipitated by sulphuretted 
hydrogen , but ammonium sulphide actson them as if it were ammonia, 
the sulphuretted Jiydrogcn being libcratul Titanium oxide when 
fused with microcosmie salt in tlu oxidizing flame yields a bead 
which IS ytllowish in the heat but coloiukss after cooling In the 
reducing flame the bead becomes violet, more 1 eaclily on the addition 
of tin in the presenet of iron it becomes blood red 1 itamc 
oxides when fused on charcoal, even with potassium eyanidt, yield 
nornctal Rose determined the atomic weight to be 47 72 (H -= i) 
A redetei mi nation in 1885 by T F Thoipe gave the value 47 7 
(see Journ Chem Soc , 1885, p 108) 

TITANOTHERIIDAE (also known as Mtnodunlidae and 
Brontothc^ndcie),a family of large rhinoccros-bke perissodactyl 
ungulate mammals from the Oligocene and Eocene strata of 
North America The chcck-tccth arc low-crowned, with the 
cxternaAoncs of the upper molars fused into a W-like outer 
wall, and the inner ones retaining a regular conical form, while 
m the lower teeth the crown is formed of crescentic ridges, of 
winch there are three in the last and two each m the other 
teeth There is generally little gap between the canines and the 

prcmulars 

Titanothenum, ot the Oligocene of the Dakotas and neighbour- 
ing districts, was a huge beast, with the hmder upper prcmolars 
similar in character to the molars, a pair of hom-cores, arising 
from the maxilla, overhangmg the nose-cavity, four front and 
three hind toes, only twenty dorso-lumbar vertebrae and an 
almost continuous and unbroken series of teeth, in which the 
tanmes are short, the dental formula being t c \, p \,m J 
The muzzle probably formed a snout in life, and there is 
presumptive evidence that these animals were very long-lived 
Bf ontops setm scarcely separated from the type genus, but the 
name Brontothenum is applied to species with two pairs of incisor 
teeth in both jaws The length of the largest spec les was about 
14 ft , and the height ai)out 8 ft The alleged occurrence of 
remains of members of the group in the Balkans apparently 
rests on insufficient evidence 

A second group is typified by Palacosyops, of the Bridger 
Eocene of North America, P paludosus bemg an animal 
about the size of a tapir The skull, which has a longer 
face than in Titanothenum, lacks hom-cores, while all the 
upper premolars are simpler than the molars, and the full 
senes of 44 teeth was present The limbs were relatively 
slender, and the bram was small In the lower, or Wasatch, 
Eocene the group was represented by the still more primitive 
Lambdotherium On the other hand, Palaeosyops is connected 
with Titanothenum by means of Telmatothenum of the upper 
Bridget and Woshakia Eocene, a largei animal, with a longer 
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and flatter skull, showing rudiments of horn-cores, only two 
pairs of lower incisois, and a general approximation in dental 
charactei to Ttlanothenum Another of these titanotheroid 
forms IS Dtplacodon, from the Upper or Uinta Eocene, an 
ammal the size of a rhinoceros, with the last two upper 
prt molars molar-like It was probably off the direct ancestral 
line of Titanothenum These intermediate forms render the 
reftrtnee of the group to a distmct family — Palaeosyopidae — 
unnecessary 

Professor H F Osborn, who recognises four genera, Tttano- 
thenum, Megac^rops, Symborodon and Brontothenum, in the 
typical section of the farmly, considers that each of these 
represents a distinct line of descent from the PalaeosyopsAiVa 
group The whole assemblage forms one of the four mam 
sections of the Perissodactyla, namely the 1 itanotheroidea 

See H F Osborn, ** The Cranial Evolution of ritanothcnum,'* 
Bull Amer Mus (1896), vm 137, and the ‘Four Phyli of 
Oligoceno Titanothcrcs/* o/) ett (1903) xvi 91, C H Earle, “A 
M( moir on the Genus Palncosydps and its Allies," Journ Acad 
Philadelphia (1892), ix 207 (R L *) 

TITANS (Gr Ttrai^cc'), in Greek mythology, the children of 
Uranus and Gaea According to Hesiod (Theog 133), the male 
Titans were Oceanus, Coeus, Crius, Hyperion, lapetus and 
Cronus, the female, Thea, Rhea, Themis, Mnemosyne, Phoebe 
and Tethys, to whom Apollodorus adds Dione At the instiga- 
tion of Gaea they rebelled against their father, who had shut 
them up in the bowels of the earth, and set up as ruler their 
youngest brother, Cronus, who in turn was dethroned by his 
son Zeus A struggle then ensued between Zeus and Cronus, m 
which the Titans took different sides Ihe opponents of Zeus 
were finally defeated, and imprisoned in lartarus (Theog 
1 5 3-2 10, 617 sqq ) 1 he rebellious '1 itans arc the representatives 

of the wild, disorderly forces of natuie, who arc defeated by 
the Olympian deities, who stand for law and order The 
name Titans is usually exjilaincd as “ avengers,” referring 
to the vengeance taken by ( ronus on his father Uranus, but 
A Dieteruh (Rhetmsches Museum, 1893, xlviii ) and J E 
Harrison (Proltgomena to Greek Religion) connect it with Ttravo^ 
(gypsum) 

According to Ilarpocration {sv 'kiroixarrmv), the Titans, 
when they mutilated Dionysus Zagreus (see Dion\sus), 
besmeared themselves with gypsum to conceal then identity, 
as Artemis daubed her face with mud to escape the river- 
bed Alpheus The custom was praetLsed at Bacchic and 
purificatory rites (Demosthenes, De corona^ p 313) as among 
savage tribes at the pre^nt d ly The Titan story is probably 
an attempt to explain the fact that the Orphic worshippers, 
when about to tear the sacred animal, daubed themselves with 
gypsum L Wcniger, m an article “ Feralis cxerei^us ” in 
Arcliiv fur Religionsgeschichte (May 1906, February and March 
1907), while regarding the white colouring ” as an original 
feature, docs not ac( ept the derivation of Ttraves from rlravo*; 
Ac( ording to him, Zagreus is the divine hunter, in turn pursued 
and slam by others mightier than himself, the snow-clad ” 
(white) giants dwelling on Parnassus These Titans, whose 
original is to be found m Pentheus and Lycurgus (for whom see 
Dionysus), had nothing to do with the Titans of Hesiod’s 
Theogony The whole has reference to the winter festival of 
Dionysus, when the god arrived with his Thyiades (the wind 
spirits) on the heights of Parnassus, there to be murdered by the 
Titans, to be buried and come to life again 

The standard work on the subject is M Mayer, Die Gtganten und 
Titanen in dor antiken Sage und Kunst (1887) 

TlTti, SIR WILLIAM (1798-1873), British architect, the son 
of a Russian merchant, was bom in London in February 1798 
From 1817 to 1820 he assisted in the rebuilding of the body of 
the chunh of St Dimstan-in-the-East, and in compiling its 
history Between 1827 and 1828 he built the Scottish church, 
Regent Square, for Edward Irving, and ten years later 
collaborated with Charles Robert Cockerell m designing the 
London & Westmmstcr Bank, Lothbury The rebuildmg of the 
Royal Exchange, opened in 1844, however, Tite’s greatest 
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undertaking He also designed many of the eaily railway 
stations m England, including the termini of the London & 
South-Western railway at VauxhaU(Nme Elms) and Southamp- 
ton, the termmus at Blackwall, 1840, the atadel station at 
Carlisle, 1847-1848; the majority of the stations on the Cale- 
donian and Scottish Central railways, including Edinburg, 
1847-1848, Chiswick, 1849, Windsor, 1850, and the stations 
on the Exeter & Yeovil railway The stations on the line 
from Havre to Pans are also his work. Between 1833 and 1854 
he planned tne Woking Cemetery, and between 1858 and i8«;9 
he built a memorial church in the Byzantme style at Gerrard s 
C ross, Buckinghamshire Tite s active w ork ceased about twenty 
y^'ears before his death In 1851 he visited Italy after a grave 
illness In 1834 he contested Barnstaple unsuceessfuUj as a 
I iberal, but in the following year was relumed to parliament 
for Bath, which he repnsented until his death He keenly 
opposed Sir George Gilbert Scott’s proposal to build the new 
foreign office and other government buildmgs adjacent to the 
treasury m the Gothic style In 1869 he was knighted, and m 
1870 was made a Companion of the Bath He died on the 20th 
of April 1873 Tite had a wide knowledge of English literature 
and was a good linguist, he was an active citizen and a lover of 
old books 

TITHES, a form of taxation, secular and ecclesiastical, 
usually, as the name implies, consisting of one-tenth of a man’s 
property or produce Ihe tax probably originated in a tribute 
levied by a conqueror or ruler upon his subjects, and perhaps the 
custom of dedicating a tenth of the spoils of war to the gods led 
to the religious extension of the term, the origmal offerings to 
deity being “ firstfruits ” 

Tlic custom was almost universal m antiquity, for Greece and 
Rome see Pauly-Wissowa, Realencyclopadie, iv 2306, 2423, for 
Babylon, M }dbtio\y, Relig on of Babylonia and Assyria, p 668, 
for China, J Legge, Chinese Classics, 1 119, for Egypt, G 
Maspero, Struggle of Nations y p 312 ^ The general notion of 
tax or tribute often prevailed over that of “ the tenth ” part, 
so that m Dion Halitamassus (1 23) and Philo (De muiat nom 
1 607) d7rap;j(at and BiKarai arc synonymous, and in Mahommedan 
law the “ tithe ” is sometimes only -j^oth or :^th 

Among the early Hebrews the king could exact a tithe from 
cornfields, vineyards and flocks (i Sam viii 15, 17) On the 
religious side the oldest laws (eg Exod xxxiv 26) speak of 
bringing the firstfruits of the land to the house of Yahweh In 
the 8lh century the term “ tithe ” was used in Israel of religious 
dues (Amos iv. 4 , Ckn xxviii 22), and m the 7th century 
Deuteronomit legislation the word is often found In Deutero- 
nomy the new point emphasized is not that tithes must be paid, 
but that they must be consumed at the central, instead of a loc'al, 
sanctuaiy (Deut xii 6, ii, xiv 23 sqq ), apparently at the great 
autumn feast or feast of Tabernacles (qv)^ Such a tithe is 
still nothing more than the old offering of “ firstfruits ” (btk- 
kunm) made d( finite as regards quantity, and it was only natural 
that as time went on there should be some fixed standard of the 
due amount of the annual sacn^d tribute ® The establishment 
of such a standard does not necessarily imply that full payment 
was exacted, in Gen xxvui 22 Jacob vows of his own free will 
to pay tithes, just as tlic Arabs used to vow the tithe of tlie 
increase of the flock (uhol on Harith, Moall 1 69, cd Arnold) 
The Arxb did not always fulfil his vow, and there was no forre 
to make him do so A distinction is drawn in Deuteronomy 
between the ordinary annual tithe, which may not have been a 
full tenth, and the “ whole ” or “ full tithe,” paid once in three 

' For other instances see Spencer, De legibus hebraeorumy lib 
ui cap 10, § 1 Among the,Stmites m particular note the tithe 
paid by the Carthagini ms to the Tynan Melkarth (Diod xx 14), 
and the tithe of frankincense paid m Arabia to th^ god Sabis (Phnv, 
H N xii 32, and cf W R Smithy Prophets of hrael, p 382 seq) 
A titho of cattle appears m Lydia (Nic Damasc fr 24) 

* Cf Dcut xxvi with I bam 1 2i (Sept ) and Jerome on Ezek* i. 3, 
and sec Wellhauscn, Prolegomenay p 94 (Jb ng trans , p 92 seq ) 

» In Deuteronomy, accordingly, tlic firstlruits {btkkurtm) are not 
mentioned, the tithe takes their place The word translated ‘ first- 
fruits " in Dcut. (rishUh) is a small gift to the priests, a mere basket- 
ful (xvm 4, XXVI 2 seq ) 
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}ears (Deut xiv 28, xxvi 12), which the legislator directs to be 
stored at home, and spent in feeding the poor Amos iv 4, 
“Bring your sacrifices every morning and }Our tithes eveiv 
three days (not “ vears ” as E V ), hardly implies more than 
that occasions of sacrifice were three times as frequent as tithe- 
day, and so alludes to the fact that there were by old usage three 
annual feasts and one annual tithe A triennial sacrificial tithe 
is incoiKeivable when it is remembered that the tithe is only 
an extension of the firstfruits The triennial tithe in Deuter- 
onomy seems to be rather an innovation necessary in the interests 
of the poor, when sacrificial feasts were transferred to the central 
sanctuary, and ceased to benefit the neighbours of the* offerer, 
who, as stated above, had a prescriptive claim to be considered 
on such occasions (cf i Sam xxv 8 sqq , Neh viii 10, 
Luke xiv 13) 

The priests of the sanctuaries had of old a share m the sacri- 
ficial feasts,^ and among those who aie to share in the triennial 
tithe Deuteronomy includes the Levites, t e the priests of the 
local sanctuaries who had lost their old perquisites by the 
centralization of worship In Ezekiel as in the Law of Holiness 
there is no mention of tithes, he proposes to support all public 
worship from the proceeds of a general tax (xiv 13) levied by 
the prince, the old firstfruits being allotted to the priests In 
the Persian period the tithe was converted to the use of the 
Temple (Mai 111 8-10) As Malachi speaks in Deuteronomic 
phrase of the “ whole tithe,” the |>f)ment to the Levites (now 
subordinate mini^^ters of the Tempk ) was perhaps still only 
triennial, and if even this was difficult to collect, we 
may be sure that the minor sacrificial tithe had very nearly 
disappeared The indifference complained of in Mai 1 was in 
great part due to the fundamental changes in the religion of 
Israel, which made private altar gifts and feasts almost meaning- 
less On the other hand, the provision of regular support foi 
the priests and Levites, the ministers of the public ritual, was 
now all important, and received special attention from Ezra and 
Nehemiah (Neh x 37 sqq , xiii 10 sqq ) They effected it by 
enforcing the new law of the priestly code (Num xviii 21 sqq ), 
in whi( h it IS formally laid down that the tithe is a tribute paid 
to the Levites, who in turn pay a tithe of it to the priests It is 
doubtful whether the system ever worked The plain intention 
of the priestly code is to allow the old tithe of Deuteronomy to 
drop, but the harmonistic interpretation of the later scribes was 
to the effect that two tithes were to be paid every year, and a 
third tithe, for the poor, on every third year (Tob 1 7 seq , 
Jos Ant iv 8, § 22) The last change in the system was the 
appropriation of the I>evitical tithe by the priests, whiih 
apparently was effected bv John Hyreanus, though a tradition, 
glaringly inconsistent with Nehemiah, ascribes it to Ezra, alleging 
that he deprived the Levites because so few of them were willing 
to return to Palestine (Mishnah, “ Ma'aser Sh.” v 15, “ Sota,” 
IX 10, and Wagenseil’s note) ^ 

On the whole subject of Hebrew tithes see further G F Moore 
\nEncv Bib col 5102, A S Peake in Hastings's of the Bible ^ 

IV 780 and the works on Hebrew antiquities by H Nowack and 

1 Bcnzingtr (A J G ) 

Tithes tn Law 

Tithes were generally regarded up to the 17th century as 
existing fure dtvino, and as having been payable to the sup- 
port of the Church ever since the earliest days of Christian it} 

^ The tithe offered to Yahwt h may have onginally been consumed 
— in whole or in representative part — on the altar, but in the ntuals 
preserved to us the offering is symbolical, tlic deity ceding his tithe 
to the pnest, so that from quite carly^ times the tithe helped to 
support the priesthood, who like th(\ poor had a customary share 
(gucst-right) m the feasts 

* A cattle tithe is demanded in Lev xxvii 32, and spoken of m 

2 Chron xxxi 6 It is doubtful if this was ever acknowledged in 
practice See Kuenen, Godsdtenst, 11 269 seq , md Wcllhauscn, 
Prolegomena, v i, § 2 (Eng trans , p 155 seq ), who argue that the 
passage in Leviticus is a later addition The tendency of the 
Pharisees was to pay tithe on everything, and to make a self-righteous 
boast of this (Matt xxiii 23, Lukexvm 12) Tho'Mishna (Ma aseroth 

1 1) says “ everything that is eaten and is watched o/er and grows j 
out of the ground is liable to tithe " 


History, as Sdden showed in his learned and exhaustive treatise 
{History of Iitlies, 1618), does not bear out this view ^ In the 
words of Hallam, “ the slow and gradual manner in which 
parochial churches became independent appears to be of itsell 
a sufficient answer to those who ascribe a great antiquity to the 
universal payment of tithes ” ^ 

Long before the 8th century payment of tithes was enjoined 
by ecclesiastical writers and by councils of the Church, but the 
earliest authentic example of anythmg like a law of the state 
enforcing payment appears to occur in the Capitularies of 
Charlemagne at the end of the 8th or the beginning of the 9th 
century Tithes were by that enactment to be applied to 
the maintenance of the bishop and clergy, the poor,^ and the 
fabric of the Church In course of time the principle of pay- 
ment of tithes was extended far beyond its original intention 
Thus they became transferable to laymen and saleable like 
ordinary property, in spite of the injunctions of the third Lateran 
Council, and they became payable out of sources of income 
which were not originally tithable The canon law contains 
numerous and minute provisions on the subject of tithes 
The Decretum forbade their alienation to lay proprietors, dc 
nounced ex( ommunication against those who refused to pay, 
and based the right of the Chuich upon scriptural precedents 
The decretals contained provisions as to what was and what 
was not tithable property, as to those privileged from payment, 
as to sale or hypothecation to laymen, as to priority over 
state taxes, &c ^ Various questions which arose later were 
settled by Boniface VIII ^ The Council of Trent enjoined due 
payment of tithes, and excommunicated those who withheld 
them 

In England the cailicst example of legal recognition of tithes 
IS, according to Selclen, a decree of a synod in 786 Other 
examples before the conquest occur in the Foedus Mfredt ei 
Guthrum and the laws of Athelstan, Edgar and Canute 

A full discussion of thtir origin and history is to be found in Lord 
Sellxirne's Ancient Facts and Fictions concerning Churches and 
Tithes (1888), the History of the Law of Tithes in England, by 
G Fdwardes Jones, and the Sacred Tenth, Ancient and Modern, 
by H Lansdell (190O) (J W) 

Tith^ in England may be best dealt with in two chronological 
divisions — tithes under the system existing previously to the 
Commutation Acts and tithes under the system then introduced 
I Whether or not, as it is said, before the Council of Lateran 
in 1180, a man could have given his tithes to any church or 
monastery that he pleased, at any rate since that Before the 
time, with the division of dioceses into parishes, Commuta- 
they now of common right belong to the church f ton Acts 
within whose parish they arise, although by prescription 
they may belong elsewhere The general rule was said to 
be that lands within a parish arc subject to tithes, and a 
layman was not allowed to prescribe generally that his lands were 
exempt, but he had to show a special exemption, and no length 
of possession was regarded in law in view of the maxim nullum 
lempus occuYYit although equity did take account of it 

The tithes in places cxtra-parochial, e g forest lands, belong to 
the Crown, although by canon law they were to be disposed 
of by the bishop, but by custom a parson or vicar might be 
entitled to them The tithes of tithable cattle pasturing in any 
waste or common ground, whereof the parish is not certainly 
known, were made payable to the parson of the parish where the 
cattle dwell by a statute of Edward VI 
Tithes were classified according to their nature as praedial, or 

* It was his denial of the divine right of tithes that brought down 
the wrath of the Star Chamber upon the author He was forced to 
retract an opinion too liberal for the time (Sec Selden ) 

** Hallam, Middle Ages, 11 205 

® See Dante, Par xn 93, “ decimas quae sunt paupcnim Dei “ 

® Pt 11 16, 7 ’ Bk in 30 

® Extrav Comm bk 111 7 

® Sess xxv 12 C vm § 2 

** The grant said to liavo been made by ^Ethclwulf in 855, to which 
tin general payment of tithes in England has been commonly traced, 
appears not to rest on satisfactory evidence. 
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arising immediately from the ground, e g gram of all sorts, hay, 
wood and the like, mixed, or arising from things immediately 
nourished by the ground, colts, lambs, eggs and the like, 
or personal, namely, of profits arising from the honest labour 
and industry of man, and being the tenth part of the clear gain, 
eg fishing, mills and the like, or according to value, as great, 
eg corn, hay and wood, or httle, which embraced all others 
Of common right tithes were only payable of such things 
as yield a yearly increase by the act of God, and generally only 
once a year Ihey were not payable of the following, except 
by custom things of the substance of the earth, such as coals, 
mincials, turf and the like, things ferae naturae y such as fish, 
deer and thfc like, things tame, such as fowls, hounds or fish 
kept for pleasure or curiosity, barren land, until it is converted 
into arable or meadow lanci, and has been so for seven years, 
forest land, if in the hands of the king or his lessee, unless dis- 
afforested, a park which is disparked, or glebe land in the 
hands of the parson or vicar, which was mutually exempted from 
payment by the one to the othA*, but not if in the hands of the 
vicar’s lessee Another exception to the incidence of tithes 
were abbey lands These were exempted generally by Pope 
Pascal II while in the hands of their owners, but the privilege 
was restricted by Pope Adrian IV m the time of Henry II to the 
three religious orders of Cistercians, Templars and Hospitallers 
(to whom the Templars’ lands were given on their dissolution in 
17 Edw II), to which Pope Innocent ITT added the Prae- 
monstratenses The Council of the Latcran in 1211; further 
restricted this exemption to lands of which these oidcrs were 
in possession before that council A custom by the religious 
to obtain exemption for lands let to their tenants by means of 
bulls from the pope was put an end to by a statute of Henry IV 
making the acquisition or use of such bulls henceforward 
a praemunire When the religious houses were dissolved by 
Henry VIII , in the case of the greater abbeys and priories the 
exemptions from payment of tithes enjoyed by them passed to the 
Crown or the persons to whom the Crown assigned them, and thus 
any lands which might have been thus exempted, ^vhether the^y 
had been actually so or not, were presumed to be exempt , and a 
further exemption was created by parsonages coming into the 
same hands as tithable lands, which lasted so long as such union 
continue d 

A further exemption from tithes was given by an act of 1832 
(2 & 3 Will IV c 100), which fixed a perioci of prescription against 
claims of tithe by laymen or corporations aggregate., of thirty 
years during which there had been no payment of tithes or a 
modus or composition liad existed, in the absenc c of contrary 
evidence, and in any case of sixty years , and against corpora- 
tions sole, of sixty veais or the tenures of two successive incum- 
bents and three years after the entry of a third The tithes 
which came into lay hands by the dissolution of the religious 
houses and the previous suppression of alien priories by 
Henry V became in all respects incorporeal freehold property 
Under the Limitation Act of 1833 twenty years of adverse posses- 
sion of an estate in tithes gave a good title, except as against 
spiritual or eleemosynary corporations sole whose right to recover 
tithes was limited, if at all, to a period of two incumbencies and 
SIX years afterwards, or sixty years (s 29) 

Tithes were generally recovered by a writ against the owner 
of the tithable property usually brought in the ecclesiastical 
courts (questions of title to tithes being reserved to the temporal 
courts), the jurisdiction of which in this repect was confirmed 
by the statutes Circumspecie agahs (13 Edw I ), Articuli den 
(9 Edw II ), and others of Henry VIII and Edward VI , and was 
enforced by ecclesiastical censures and the writ De excommuni- 
cato capiendo y and an act 2 & 3 Edw VI made any person 
refusing to set out tithes liable to pay double the value in the 
ecclesiastical court or treble in a common law court Tithes of 
small amount or due from Quakers could be recovered by sum- 
mary proceedings before justices under statutes ranging from 
William III to Victoria Tithes could also be sued for m equity, 
especially the equity side of the exchequer A custom also 
sprang up, and was common at the time of the Commutation 


Acts, for a tithe-owner to accept a fixed sum of money or fixed 
quantity of the goods tithable in place of the actual tithes, known 
as a m^dus decimandiy whether in respect of a whole parish or 
only of particular lands within it , and this could be sued for in the 
ecclesiastical courts fithe-pavcrs could also file bills in equity 
to establish a modus against a tithe-owner In the City (jf 
London there were customary tithes , in other towns and places 
there were compositions for tithes which were confirmed by local 
acts of parliament, and according to a return presented to 
the House of Commons in 1831, there were passed between 1757 
and 1830 no less than 2000 local acts containing clauses 
for the* commutation of tithes Enclosure Acts often gave 
a portion of the lands enclosed to the spiritual or lay rector 
and exempted the rest from tithes, and in other local acts a 
corn rent or yearly money payment was substituted for tithes 
Except, however, where made under parliamentary authority, 
no composition for tithes, although made between the landowner 
and the parson or vicar with the consent of the pitron and 
ordinary, bound a succeeding incumbent, the statute 13 Lliz c 10 
prohibiting anv parson or vicar from making any con\e>ance 
of {inter aha) tithes, being parcel of the possessions of their 
thurches, to any persons, except leases for twenty-one years or 
three lives 

2 The principle of the Tithe Commutation Acts (1836 
t86o) IS to make permanent and general the system which had 
been only partial or temporary (in most eases). After the 
and to ‘‘ substitute a com rent (known as a tithe Commuta- 
rent charge), permanent in quantity and payable tionActa 
in money, but fluctuating in value, for all tithes, whether 
payable under a modus or composition or not, which may have 
heretofore belonged either to ecclesiastical or lay persons ” 
(Phillimore, Fccle!> Law, 11 1161) 

Commissioners (now the board of agncultnre) are appointed to 
execute the acts, a rent charge on all lands hablc to tithes at the 
time of the passing of the first act is substituted for those tithus, 
of which the gross amount is ascertamtd cither by voluntary 
paroclnal egrccnitni, or, failing that, by compulsory award con- 
firmed by the commissioners, and the value of tht tithes is fixed m 
the latter case by their iver igc v due in the particular parish during 
the seven years preceding Christmas 1835, viihout deduction for 
parochial or county and other rates, charges and assessments 
falling on tithes, the rent ehvrge being hablc to all the charges to 
which tithes weie liable 1 he rent charge is apportioned on all 
the lands hible m the parish, and such apportionment may be 
alteied or a new one made anel the value of the lent charge is fixed 
at the \alue (at the time of confirmation of the apportionment) 
of the number of imperial bu'^hels and decimal parts of bushels of 
wheat, baricy and oats as the same would have purchased at the 
pi ices so ascertained by the adveitiscment (of prices of corn) to be 
publisheel immediately aftci the pibMng of the act O & 7 Will IV 
c 71, in case one third part of such rent charge had been invested 
in the purchase of whe.at, one thirel pait in the purchase of barley, 
and tilt remaining tlnrd part m the purchase of oats , and the 
icspcctivc quantities of wheat, barky and oats so ascertained shall 
be stateel in tlic draft of every apportionment The price at which 
the conversion fiom money into corn i^ to be made at the time of 
conlirmatiem of such apportionment, according to the provisions of 
the said act arc 7s o^l for a bushel of wheat 3s ii^d fora bushel 
of barley and 2s Qd for a bushel of oats (7 Will IV and i Vict c 6tj) , 
the average price of the bushel of each gram is now^ computed bv 
substituting for the “ ad^ ertist ment " above the statement of the 
septennial average price of the imperial bushel of British com made 
under the Cxira Returns Act 1882 , and thus the value of the statutory 
amount of com is now fixed for each vtar at the beginning thereof 
at the average price of the three components of com for the previous 
seven yeais Ihe extent of the depreciation m value of tithe may 
Ix) gathered from the fact that for 1902 the price of tlu wheat bushel 
IS thus fixed at 3s 5ld that of the barley bushel at 3s ojd and that 
of the oats bushel at 2s id 

As already mdicated above certain lands are exempt from pay- 
ment of tithes while in the occupation of their owners either by 
leason of their hav ing been pafecl of the jxissessions of any privileged 
order or by reason of thoir being of the tenure of ancient demesne 
and exempt whilst in the tenure occupation or manurance of 
the ( ro^vn its tenants farmers and kssees or under tenants, although 
they are subject to tithes when ahenod 01 occupied by subjects 
not being such , and m these and in all such eases with the consent 
of such owners a fixed rent charge inay^ be substituted for any 
contingent rent charge imposed on them (2 & 3 Vict c 62 , 3 & 4 Vict 
c 1 5 now repealed except as to tithes not commuted) In certain 
cases wheie commutation of tithes for rent charge in the ordinary 
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way was impr'icticable, c g m tho case of Lammas lands or in the 
case of common lands, po^vo^ was given to charge a lixed sum or rate 
per head of the cattle there pasturing, with an exception in the case 
of Lammas lands which for seven vr irs before Christmas 1835 had 
paid no tithe, and also to fix a rent charge in respect of bthes of 
common appurtenant on tlie allotment niaclo in respect of the lands 
to which such right of common attached (2 & ^ Viet e 02 , 3 & 4 Vict 
e <i5, 9&ioVict c 73) Byaiiactof i8<)o (23& 24 Vict c 93)agross 
rent charge can be substituted for a commutation of tithes on common 
nghts at a fixed sum per head, a gross rent charge made payable 
in respect of the titncs of a gated or stinted pasture rated to 
the relief of the poor may be apportioned theicupon and enforced 
in the method proscribed bv the other Tithe Acts, a rent charge 
on commons may be commuted for part of the land or rodoemed 
if the landowners and persons liable for tithe so agree, and upon 
enclosure a rate per head may be converted mtx) a rent charge on 
the lands allotted These rent charges are not subject to tho Tithe 
Act of 1891 Ihis act of 1800 also guo power to convert the com 
rents established under local acts 11 to leiit charges 

In tho case of hop-ground<j orchards, frmt-plantations and 
gardens power was givxn to the commissioners to v^aluo thorn 
separately, according to the avenge rdle of composition for the 
seven years prc'cedmg Christmas 1835 and to fix an ordinary and 
an cxtraordinaiy charge for tithes thereof, the lormei for such 
lands going out of cultivation the latter for such as were there- 
after nevvlv cultivated lands subject to the latter woic exempted 
during their hrst years of cultivation, and such lands weic only 
subject to it if situated m a parish m which an extraordinary chaigc 
had been distinguished at the time of commutation (d A 7 Will IV 
c 71,2 A 3 Vice c 02,3&4Virt c i5,23A24Vict c 93,30&37Vict 
c 42) In 1886 however it wao enacted that no such extraordinary 
charge shall bo levied on any such giounds newly cultivated m 
futire, the capitil value of the existing charges wa-* assessed, and 
the pavmcnt of mtc’cst thereon was made a rent charge on tho land 
payable in priority to all other charges until its reilemption and 
recoverable in the same way as ordinary rent chaige and exempt 
from all rales, charges and asscs.^nicnts tns charge was redeemable 
at the capital value and, saving existing contracts, it was as between 
landlord and tenant payable by tho Landloid any agiecment to 
the contrary notwithstanding, and it is not subject to the Tithe 
Act of 1891 Under the act of 1840 (3 A 4 Vict c 15) gardens and 
lawns and tho like of small size could be exempted from tithes 

Besides the tithes dealt vMth by local acts as aheadv mentioned, 
certain other kinds of tithes are outside tho scojie of the Commuta- 
tion Acts, namely, tithes of fish and fishing, personal tithes other 
than tithes of nulls and mineral tithes, unless the landov\ners and 
tithe owai CIS consent to make a p irochial agreement for commutation 
before the confirmation of <an apportionment after a compulsory 
award m such parish As already seen hsh being ferae vaturae 
are only tithable bv custom , but hsh taken m the sea by th( custom 
of the realm aie tithable a-> a personal tithe, % e in some small sum 
for the net profits of tho fishing and customs for payment in kind 
have been upheld by the courts Personal tithes, if not commuted 

or otherwise still payable are regulated by a statute of Edward VI 
which (except in the case of fishing and tithes for nouses in cities 
and towns, which may be due by custom) rcstneted them to such 
persons exercising mcrch.mdiscs bargaining and selling clothing, 
handicraft or other art or faculty in such pi ices as had for foity years 
previously so used to do Peisonal tithes are now rare except of 
fish caught at sea, when they arc payable to the church wheie the 
taker hi irs divine service and receives the sacraments Tithes on 
houses or customary payments m lieu of tithes have, by local acts, 
in some case^ been turned into church rates Statutory pro^ ision 
IS also made for allowing tithes and tithe lent charge to be excliangcd 
for land and for the redemption of rent charges made under the 
acts, and also of corn rents under the local acts Tithe rent charge 
may also l>e merged in the laud tithable with the consent of the 
tithe coniinissioners and the landowner by the legal and equihible 
owneis of tithes in fee simple or fee tail or persons having power 
to appoint tho foe simple m tithes, or owners of glebes, or owners 
of lands and tithes settled to tho same uses 

Tithe rent charge under these acts is subject to the same 
liabilities and incidents as tithes, such as parliamentary, parochial, 
county and other rates, especially the poor rate and highway 
rate , but the owner of tithe rent charge attached to a benefice 
has been exempted by an act of 1899 from payment of half the 
amount of any rate which he woul^ be liable to pay under the 
Agricultural Rates Act 1896, the other half being borne by the 
Inland Revenue Commissioners The limitation of time for 
recovery of tithes or estates m tithes, whether between rival 
claimants to tithes or tithe-owners or tithe-payers, if belonging 
to lay individuals or lay or spiritual corporations aggregate, is a 
penod of twelve years, as in the case of other real property 
(37 & 38 Vict c 57), and in the case ot spintual corporations sole 
the penod of limitation of actions, if any, is governed by the 


Limitation Act 1833, s 29, already quoted, the act 2 & 3 
Will IV c 100 being held only to apply to demands of tithe 
in kind 

The method of recovering rent charge under the Commutation 
Acts was distraint where the rent charge is in arrear for twenty- 
one days after the half-yearly days of payment, and entry and 
possession with power of letting if it is in arrear for forty days, 
and arrears for two years are so recoverable this power of disl ress 
and entry extends to all lands occupied by the occupier of the 
land whose tithe is in arrear as owner or under the same 
landlord , but no action lies against the owner or occupier of the 
land personally If a tenant quits leaving tifhe unpaid, the 
landlord may pay it and recover it from him Thd tithe-owner 
cannot recover damages from the tithe-payer for not cultivating 
the land Special provision is made for the recovery of the rent 
charge in railway lands 

The act of 1891 has, however, altered this method of recover- 
ing tithes, and substituted another intended to shift the burden 
of responsibility from the occupfer to the landowner, by making 
the latter directly and solely responsible, but giving the remedy 
against the land The landowner is made liable to pay the rent 
charge in spite of any eontraet to the contrary between him and 
the occupier, the rent charge if m arrear for three months is 
recoverable by an order of the county court, whatever its amount 
may be if the land is occupied by the owner, the order is executed 
by the same means as those prescribed in the Tithe Ads, but 
if it is not, then by a receiver being appointed for the rents and 
profits of the lancl neither landlord nor oicupicr is personally 
hable for payment, and appeal lies to the High Court on points 
of law, and a remission of rent charge may be claimed when 
its amount exceeds two-thirds of the annual value of the land 
The act does not apply to the particular kinds of rent charges 
mentioned above 

The Tithe Acts do not apply to the city of London, which 
has always had its own peculiar customary payment ugulatcd 
by episcopal constitutions of 13 lien III and 13 Ric II and 
statutes of Henry VIII , confirming a decree of the pnvy 
council, under which the rate of tithes ivas fixed at i6id for 
every los rent, and at 2s qd for eveiy 20s rent of houses, 
shops the like by the year Provision was made by statute 
after thP fire of London for certain annual tithes to be paid m 
parishes whose churches had been destroyed, and there have been 
local acts from time to time with regard to particular parishes 
therein 

Authorities — Philliraore, Ecclesiastical Law (2nd ed , London, 
189s), Cnpps law of Chutch and Clergy (6th ed , London 1886), 
Eagle, hikes (London, 183O) , Leach, Tithe Acts ((>th od , 189O) 

(Cx G P *) 

TITHING (for tithe, tenth, Lat decuma)^ formerly a unit of 
local administration in England In some districts the men who 
were bound to be in frankpledge {qv) were grouped in associa- 
tions of ten, twelve or more mdividuals called tithmgs When 
a person who was accused of any crime was not forthcoming, 
inquiry was made whether he was in frankpledge, if he were 
not, and had no right of exemption, the township was pmerced, 
but if he were in a tithing, then it was upon the tithing that the 
amercement fell South of the Thames the tithings were dis- 
tnets normally identical with the township which discharged 
the duties of the frankpledge Some townships, however, 
contained more than one tithing There are also indications 
that m the ancient kingdom of Mercia the tithing was 
originally a district and not a mere association of persons; 
but in Northumbria it is doubtful whether the system of 
frankpledge and tithing, either personal or territorial, was ever 
established If, as seems likely, the territorial tithing is older 
than the personal, each territorial hundred {qv) was probably 
divided into ten tithmgs 

TITHONUS, in Greek legend, according to Homer son of 
Laomedon, king of Troy and husband of Eos (the morning) 
In the Homenc Hymn to Aphrodite^ Eos is said to have carried 
him off because of his great beauty She entreated Zeus that 
he might live for ever, this was granted, but she forgot to ask 
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for immortal youth for him He became a hideous old man, 
Eos then shut him up m a chamber, his voice “ flowed on unceas- 
ingly/^ but his limbs were helpless A later development is 
the change of Tit bonus into a grasshopper, after Eos had been 
obliged to wiap him like a child in swaddling-clothes and to 
put him to sleep in a kind of cradle He was probably associated 
with the Trojan royal house, since the inhabitants of the original 
home of the legend (probably central or northern Greece) looked 
upon the East, the land of the morning, as the home of Eos In 
some versions she is said to have carried him away still farther 
East, to the land of Ethiopia near the ocean streams, this is 
euhemenstically referred by Diodorus Siculus to an expedition 
undertaken* against Ethiopia by Tithonus, son of Laomedon 

It IS probable that I ithoniis vv is originally a sun-god , the scholiast 
on Iltady'SLi 5 who calls him Titan identihes him with Apollo and 
there are many points of icstmblanco between him and the sun-god 
Helios, The stoiy is generally regarded as an allogoncal representa- 
tion of the fresh morning sun dried up by the heat of the advancing 
day Possibly it is merely intended as a warning to mortals not 
to unite with immortals lest thdy incur the jealousy and wrath of 
the gods 

See Homer Ihad xi i xi< 2 '^'] ^ Hymn tn Venereyn 2igsqq,with 
Allen and bikos’s notes, Apollodorus 111 12 4,Diod Siculus ly 75, 
Horace Odes,n 16 30 , Piopcrlius m io(i8),0 Cruppe Gtyechteche 
Mytholofrie, 1 313 n lO, wlio attributes a Milcsum oriein to the 
story, articles ‘'Eos*' by Rapp m Roichcr’s J extkon dev Mythologie 
and by Eschei in Pauly-Wissowa's Realenuyclopadtt 

TITIAN (yC 1477-1576) Tiziano Vecellio, or Vecclli, one of 
the greatest painters of the world, and in cspeci.il the typical 
representative of the Venetian school, was commonly rallid 
dining his lifetime Da Cadore,” from the place of his birth, 
and has aPo been designated 11 Divino ” Ihe country of 
Cadore, in the Friuli, barren and poor, is watered by the Piave 
torrent poured forth from the ( arnic Alps, and is at no great 
distance from lirol Titian, therefore, was not in any sense a 
Venetian of the lagoons and Adriatic, but was native to a country, 
and a range of association, perception and observation, of a 
aircctly different kind Venice conquered Fnuli at a date not 
very remote from the birth of Titian, and Cadoie, huing to 
choose between Venetian and imperial allcgianc e, declared for 
the former Approaching the castle of Cadore from the village 
Sotto Gastello, one passes on the right a cottage of humble 
pretensions, inscribed as Titian’s birthpUcc, the precise locality 
IS named Arsenale The near mountain — all this range of hills 
being of dolomite formation — is called Marmaiolo At the 
neighbouring village of Valle was fought in Titian’s lifetime the 
battle of Cadore, a Venetian victor) which he recorded in a 
painting In the 12th -century the count of Camino became 
count also of Cadore lie was called Gueccllo, and this name 
descended m 1321 to the podcstA (or mayor) of Cadore, of the 
same stock to which the painter belonged Titian, one of a 
family of foui, and son of Gregorio Vecclli, a distinguished 
councillor and soldier, and of his wife Lucia was born m 1477 
So it has very generally been stated, but of late years a 
subsequent date, 1489-1490, has been suggested, so as to make 
Titian, at the time of his death, not so singularly long-lived 
a man As to this interesting point one should remember that 
Vasari m one passage (at variance with some others) says that 
Titian was born in 1480, while Titian himself, writing to 
Philip 11 m 1571, professed to be ninety -five ycais old 

It used to be said that Titian, when a child, painted upon the 
wall of the Casa Sampieri, with flower-juice, a Madonna and 
Infant with a boy-angel, but modern connoisseurs say that the 
picture IS a common work, of a date later than Titian’s decease 
He was still a child when sent by his parents to Venice, to an 
uncle’s house I here Jte was placed under an art teacher, who 
may perhaps have been Sebasliano Zuccato, a mosaicist and 
painter now forgotten He next became a pupil of Gentile 
Bellini, whom he left after a while, because the master considered 
him too offhand in work Here he had the opportunity of study- 
ing many fine antiques His last instructor was Giovanni 
Bcllim , but Titian w^as not altogether satisfied with his tutoring 
The youth was a contemporary of Giorgione and Palma Vecchio, 
when his period of pupilage expired, he is surmised to have 


entered into a sort of partnership with Giorgione A fresco of 
“ Hercules ” on the Morosmi Palace is said to have been one of 
his earliest works, others were the “ Virgin and Child,” m the 
Vienna Belvedere, and the Visitation of Mary and Elizabeth ” 
(from the convent of S Andrea), now in the Venetian Academy 
In 1507-1508 Giorgione was commissioned by the state ^to 
execute frescoes on the re-erected Pondaco dc’ Tedesclu Titian 
and Morto da Feltre worked along with him, and some fragments 
of Titian’s pamtmgs, which are reputed to have surpassed 
Giorgione’s, arc still discernible According to one account, 
Giorgione was nettled at this superiority, and denied Titian 
admittance to his house thenceforth Stories of jealousies 
between painters arc rife in all regions, and m none more than m 
the Venetian — various statements of this kind applying to Titian 
himself One should neither accept nor reject them uninqiiir- 
mgly, count er-cvidcnce of some weight can be cited for VecellTs 
vindication in relation to Moroni, Correggio, I^otto and Coello 
Towards 1511, after the cessation of the League of (ambrai — 
which had endeavoured to shatter the power of the Venetian 
republic, and had at any rate succeeded in clipping the wings of 
the lion of St Mark — ^Vccelli went to Padua, and painted in 
the Scuola di S Antonio a series of frescoes, which continue to 
be an object of high curiosity to the students of his genius, 
although tht y cannot be matched against his finest achievements 
m oil pamtmg Another fresco, dated 1523, is “ St ( hristopher 
carrving the Infant Christ,” at the foot of the doge’s steps in 
the ducal palace of Venice From Padua Titian in 1 51 2 returned 
to Venice, and m 1513 he obtained a broker’s patent m ine 
Fcndaco dc’ ledeschi (stxte-warehouse for the German mer- 
chants), lemud “ La Sansena ” or “ Senseria ” (a privilege 
much coveted h> rising or risen artists), and became super- 
intendent of the government works, being especially charged to 
complete the paintings left unfinished by Giovanni Bellini m 
the hall of the gical council in the ducal palace He set up an 
atelier on the Grand Canal, at S Samuele — the precise site 
being now unknown It was not until 1516, upon the death 
of Bellini, that he came into actual enjoyment of his patent, 
at the same date an arrangement for pamting was entered into 
with Tit>an alone, to the exclusion of other artists who had 
heretofore been associated with him The patent yielded him 
a good annuity — 120 crowns — and exempted him from certain 
taxes — he being bound m return to paint likenesses of the 
successive doges of his time at thi fixed price of eight crowns 
each The actual number which he executed was five Titian, 
it may be well to note as a landmark m this all but centenarian 
life of mcessant artistic labour and productiveness, was now 
(it we adopt 1477 ^ birth-date) in the fortietli year of his 
age The same year, 15x6, ^v itnesscd his first journey to Feirara 
Two years later was produ( ed, fur the high altar of the church 
of the Fran, one of his most world-renowned masterpieces, the 
“ Assumption of the Madonna,” now m the Venetian Academy 
It excited a vast sensation, being indeed the most extraordinary 
piece of colourist execution on a great scale which Italy had yet 
seen The signona took note of the facts and did not fail to 
observe that Titian was neglecting his work m the hall of the 
great council 

Vccelli was now at the height of his fame, and towards 
following the production of a figure of “ St Sebastian ” for the 
papal legate in Brescia (a work of wLich there are numerous re- 
plicas) purchasers became extremely urgent for his productions. 
In 1S25, after some irregular living and a consequent fevei, he 
married a lady of whom only the Christian name, Cecilia, has 
come down to us, he hereby legitimized tbcir first child, Pom- 
ponio, and two (or perhaps tlwee) others followed Towards 
I 1526 he became acquainted, and soon exceedingly mtimate, 
with Pietro Aretmo, the literary bravo, of influence and audacity 
hitherto unexampled, who figures so strangely in the chronicles 
of the tmie Titian sent a portrait of him to Gonzaga, duke of 
Mantua A gieat affliction befell him in August 1530 m th^ 
death of his wife He then, with his three children — one of 
them being the infant Lavinia, whose birth had been fatal to the 
mother — removed to a new home and got his sister Orsa to 
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come from Cadorc and e charge of the household The 
mansion, difficult now to lind, is m the l^iri Grande, then a 
fashionable suburb, being in the extreme end of Venice, on the 
sea, with beautiful gardens and a look-out towards Murano 
In 1532 he painted in Bologna a portrait of the emperor 
Clvarles V , and was created a count palatine and knight of the 
Golden Spur, his children also being made nobles of the empire — 
for a painter, honours of an unexampled kind 
The Venetian government, dissatisfied at Titian’s neglect of 
the work for the ducal palace, ordered him m 1538 to refund 
the money which he had received for time unemployed, and 
Pordenonc, his formidable rival of recent years, was installed in 
his place At the end of a year, however, Pordenone died , and 
Titian, who had meanwhile applied himself diligentl) to painting 
in the hall the battle of Cadorc was reinstated This great 
picture, which was burned with several others in 1377, repre- 
sented in life-si7e the moment at which the Venetian captain, 
D’AIviano, fronted the enemy, with horses and men crashmg 
down into the stream Fontana’s engraving, and a sketch by 
Titian himself in the gallcrv of the Uffi7i in Florence, record the 
energetic composition As a matter of professional and worldly 
success, his position from about this time may be regarded as 
highei than tint of any other painter known to history, except 
Raphael, Michelangelo, and at a later date Rubens In 1540 he 
received a pension from D’Avalos, marquis del Vasto, and an 
annuity of 200 crowns (which w.is afterwards doubled) from 
Charles V on the treasury of Milan Another source of profit — 

for he was always sufiicicntty keen after money — was a contract, 
obtained in 1542, for suppKing gram to C adore, which he visited 
with regulariU almost every \ear, and where he was both 
generous and influential This reminds us of Shakespeare and 
his relations to his hiithplace, Stratford-on-Avon, and indeed 
the gieat Venetian and the still greater l-viiglishinan had some- 
thing akin in the essentially natural tone of their inspiration 
and performance, and m the personal tendency of each to look 
after practical success and “ the mam chance ’ rather than to j 
work out aspirations and pursue ideals 1 itian had a favourite 
villa on the neighbouring Manza Hill, from which (it may be 
inferred) he made his chief observations of landscape form and 
effect The so-called litian’s null,” constantly discernible 
in his studies, is at Collontola, near Belluno (see R F Heath s 
7 ije of 'I than, p 5) A visit was paid to Rome in 1546, when he 
obtained the freedom of the cit>, his immediate predecessor m 
that honour having been Michelangelo in it;37 He could at 
the same time have succeeded the painter Fra Scbastiano in 
his lucrative office of the piombo, and he made no scruple of 
becoming a friar for the purpose , but this project lapsed through 
his being summoned away from Venice in 1547 to paint 
Charles V and others, in Augsburg He was there again in 1 550, 
and executed the portrait of Philip II , which was sent to England 
and proved a potent auxiliary m the suit of the prince for the 
hand of Queen Mary In the preceding year Vccelli had affianced 
h\s daughter Lavinia, the beautiful girl whom he loved deeply 
and painted various times, to Cornelio Sarcinelli of Serravalle, 
she had succeeded her aunt Orsa, now deceased, as the manager 
of the household, which, with the lordly income that Titian made 
by this time, was placed on a corresponding footing Th< 
marriage took place in 1554 She died in childbirth in 1560 
The years 1351 and 1352 were among those in which litian 
worked least assiduously -a circumstance which need excite no 
surprise in the case of a man aged about seventy-five He was at 
the Council of Trent towards 1555, of which his admirable picture 
or finished sketch in the Louvre bears record He was never in 
Spain, notwithstanding the many statements which have been 
made in the affirmative litian’s l»iend Aretino died suddenly 
in 1556, and another close intimate, the sculptor and architect 
Jacopo Sansovino, in 1570 With his European fame, and many 
sources of wealth, Vecelli is the last man one would suppose to 
have been under the necessity of writing querulous and dunning 
letters for payment, especially when the defaulter addressed 
was lord of Spam and of the American Indies , yet he had con- 
stantly to complain that his pictures remained imp ud foi and his 


pensions in arrear, and in the very year of his death (February) 
he recites the many pictures which he had sent within the preced- 
ing twenty years without receiving their price In fact, there is 
ground for thinking that all his pensions and privileges, large as 
they were nominally, brought in but precarious returns It has 
been pointed out that in the summer of 1566 (when he was 
elected into the f lorentine Academy) he made an official declara- 
tion of his income, and put down the various items apparently 
below their value, not naming at all his salary or pensions 
Possibly there was but too much reason for the omission 
In September 1365 Titian went to Cadore and designed the 
decorations for the church at Pieve, partly eyecuted by his 
pupils One of these is a Transfiguration, another ar Annuncia- 
tion (now m S Salvatore, Venue), inscribed “ Titianus fecit,” 
by way of protest (it is said) against the disparagement of 
some persons who cavilled at the veteran’s failing handicraft 
He continued to accept commissions to the last He had 
selected as the place for his burial the chapel of the Crucifix in 
the church of the Fran, and, in r/?turn for a grave, he offered the 
Franciscans a picture of the “ Pieti,” representing himself and 
i his son Orazio before the Saviour, another figure in the com- 
position being a sibyl This work he nearly finished , but some 
! differences arose regarding it, and he then settled to be interred 
in his native Picve Titian was ninety-nine years of age (more 
or less) when the plague, ^ which was then raging in Venue, 
seized him, and ( arried him off on the 27th of August 1376 He 
was buried in the church of the Fran, as at first intended, and his 
“ Pietc^ ” was finished by Palma Giovanc He lies near his own 
famous painting, the “ Madonna di Casa Pesaro ” No memorial 
marked his grave, until by Austrian command Can ova executed 
the monument so well known to sightseers Immediately after 
litian’s own death, his son and pictorial assistant Orazio died 
of the same epidemic His sumptuous mansion was plundered 
during the plague by thieves, who prowled about, scarce 
controlled 

J itian was a man of correct features and handsome person with 
an uncommon nr of penetrating observation and self possessed 
composute — a Venetian presence worthy to piir with any of those ' 
most potent, grivc and reverend signiors whom his pencil has 
transmitted to posterity He was highly distinguished courteous 
and winding in society personally unassuming and a fine speaker 
cnjoyin^(as is s iid by Vasari who saw him in the spring of i ‘jOO) 
he/ilth iiid prosperity uneqii died J he numerous heads currently 
named Titian’s Mistnss might dispose us to regard the painttr 
IS a man of more than usually rel ixed morals, the fact is however 
that these titles arc mere faney-names, and no inference one way or 
the other can be drawn fiom thorn Ho gave splendid entertain- 
ments at times, and it is related that when Henry 111 of Franco 
passed thiough Venice on his way from Poland to take the broncli 
tlirojK he ealled on Titian with a train of nobles and the pamtei 
piosented him as a gift with all the pictures of which he inquired 
the puce lie wes not a man of universal genius or varied faculty 
and accomplishment like Leonardo da Vinci and Michelangelo, his 
one groat and supremo endowment was that of painting 

Ever since Titian rose into celebrity the generil verdict has 
been that he is the greatest of painters considered technically In 
the first place neither the method of fresco painting nor work of 
tho colossal scale to which fresco painting mmisteis is here in 
question 1 itian s province is that of oil painting and of painting 
on a scab which though often large and giand, is not colossal either 
in dimension or in inspiration 1 itian may properly be regarded 
as the greatest manipulator of paint in relation to colour tone, 
luminosity richness texture surface and harmony and with a 
view to the production of a pictorial whole conveying to the eye 
a true digaified and beautiful impression of its general subject 
matter and of the objects of sense which form its constituent parts 
fn this sense Titian has never been deposed from his sovereignty 
m painting nor can one forecast the time in which he will be deposed 
For the comjilex of qualities which we sum up in the words colour 
handling and general force and harmony of effect, he stands un- 
matched although m particular items of forcible or impressivt 
execution — not to speak of creative invention — some painters one 
in one respect and another in another may indisputably be preferred 
to him He earned to its acme that great colourist conception of 
the Venetian school of which the first masterpieces are due to the 
two Bellini to Carpaccio, and with more fully developed suavity 
of manner to Giorgione Pre-eminent myontive power or subhmity 

' Out of a total jiopulaiion of 190,000 there perished at this time 
50,000 
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of intellect he never evinced Even m energy of action and more 
especially in ma]osty or affluence of composition the palm is not 
his, it IS (so far as concerns the Venetian school) assignable to 
Tintoretto Titian is a painter who by wondrous magic of genius 
and of art satisfies the eye, and through the eye the feehngs — 
sometimes the mind 

Titian's pictures abound with memories of his homo-country and 
of the region which led from the hill summits of Cadore to tho 
queen-city of the Adriatic He was almost tho first painter to 
exhibit an appreciation of mountains mainly those of a turreted 
type, exempnned in the Dolomites Indeed he gave to landscape 
generally a new and original vitality, expressing the quality of the 
objects of nature and their control over the sentiments and imagina- 
tion with a force that had never before been approached Ihe 
earliest Italian picture expressly designated as landscape was 
one which Vecplli sent in 1552 to Philip II His productive faculty 
was immense oven when we allow for the abnormal length of his 
professional career In Italy England and elsewhere more than a 
thousand pictures figure as Titian's, of these about 250 may be 
regarded as dubious or spuiious There are for mstance, O pictures 
in the National Galloro London 18 in the Louvre, 16 in the Pitti 
18 in the Ufflzi 7 in the Naples Museum 8 in tho Venetian Academy 
(besides tho senes in the private moeting-hall) and 41 in the Madnd 
Museum In the National Gallery^ other works used to be assigned 
to Titian but are now regarded rather as examples of his school 

Naturally a good deal of attention has been given by artists 
connoisseurs and experts to probing the secret of how Titian managed 
to obtain such astonishing results in colour and surface The 
upshot of this research is but meagre, the secret seems to be not so 
much one of workmanship as of faculty His figures were put in 
with the brush dipped in a brown solution and then altered and 
worked up as his intention developed Tho later pictures wore 
touched off rapidly telling well from a distant view He himself 
averted that after his vi^-it to Romo in i54^» ht had greatly improved 
in art, ind in lus very last d lys ho said — certainly with the modesty 
of genius perhaps also with some of the tenacity of old ago — that 
he was then beginning to unuerstand what painting meant In 
his earlier pictures the gamut of colour rests mainly upon rod and 
green in tho later ones upon deep yellow and blue The pigments 
which he used wore nothing unusual , indeed they were both few and 
common Palma Ciovane records that Vccolli would set pictures 
aside for months, and afterwards, examining them with a stein 
countenance a^ if they were his mortal enemies would set to work 
upon them like a man possessed , also that he kept many pictures 
in progress at tho s itnc time turning from one to tho other and that 
m his final operations he worked far more with finger than with brush 
It has been said and prob ibly with truth, that he tried to emulate 
Palma Vccehio in softness as well is Giorgiono in richness Michel 
angelo's verdict after inspecting the picture of ‘ Danac in the Ram 
of Gold " executed m 154b has often been ouoted He said That 
man would have had no equal if art had done as much for him as 
nature " He v/as thinking principally of seventy and majesty 
of draughtsmanship foi he added Pity that m Venice they donT 
learn how to draw well " As a draughtsman of the human figure 
1 itian was not only competent but good and fine and he is reported 
to have studied anatomy deeply, but one can easily understand 
that he fell not a little short of the standard of Michelangelo, and 
even of other loading Florentines He was wont to paint in a nude 
figure with Venetian red supplemented by a little lake in the contour 
and towards the extremities He observed that a colourist ought 
to manipulate white black and red, and that tho carnations cannot 
bo done m a first painting but by replicating various tints and 
mingling tho colours He distanced all predecessors in tho study 
of colour as applied to draperies — working on the principle (in 
which Giorgione may perhaps have forestalled him) that rod comes 
forward to the eye yellow retains the rays of hght, and blue assimi- 
lates to shadow In his subject-pictures the figures are not very 
numerous, and tho attitudes are mostly reserved , oven in bacchanals 
or battles the athletic display has more of facility than of furor 
PIis architectural scones were sometimes executed by other persons 
especially the Rosas of Brescia Tho glow of late afternoon, or the 
passionaie ardour of early sundown, was much affected by Titian 
m the lighting of his pictures Generally it may be said that he 
took great pains in completing his works and pains also in concealing 
tho traces of labour He appeal s to have had little liking for teach- 
ing, partly from distaste of the trouble, and partly (if we are to believe 
biographers) from jealousy He was quite wilhng, however, to 
turn to some account the work of his scholars it is related that on 
going out of doors he would leave his studio open so that the pupils 
had a clandestine opportunity of copying his works and if the copies 
proved of saleable quality he would buy them cheap touch them 
up and resell them 

Titian's family relations appear to have been happy except as 
regards his oldest son, Pomponio This youth at the ago of six 
was launched upon the ecclesiastical career , but he proved wasteful 
and worthless and Titian at last got so disgusted with him that 
he obtained the transfer to a nephew of a benefice destmed for 
Pomponio The fortune which he left was, after his decease squan- 
dered by the tonsured prodigal The other son Orazio, born 


1025 

towards 1528, who (as ^\e have seen) assisted Titian professionally, 
became a portrait-painter of mark — some of his likenesses almost 
comparable with Titian's own being often confounded with his 
by owners and connoisseurs He executed an important picture 
in the hall of the great couned destroyed bv fire He gave to 
alchemy some of tho time which might have been bestowed upon 
painting Several other artists of the Vecelli family followed in 
the wake of Titian Francesco Vecelh his elder brother, was 
introduced to painting by Titian (it is said at tho age of tweh^e, 
but chronology will hardly admit of this) and painted m the church 
of S Vito in Cadore a picture of the titular saint armed This was 
a noteworthy performance, of which Titian (the usual story) became 
jealous, so Francesco was diverted fiom pamting to soldiering, and 
afterwards to mercantile life Marco Vccolh called Marco di Tiziano 
Titian's nephew bom in 1545, "was constantly with the master in 
his old age, and learned his methods of work He has left some able 
productions — in the ducal palace, the “ Meeting of Charles V and 
Clement VII in 1529 ", in S Giacomo di Rialto, an "Annuncia- 
tion ", in SS Giovani e Paolo "Christ Fulminant" A son of 
Marco, named Tiziaiio (or liziancllo), painted early m the 17th 
century From a different branch of tho family came Fabnzio di 
Ettore a painter who dictl m 1580 IIis brother Cesare who also 
left some pictures, is well known by his book of engraved costumes 
Abttt antichi e moderm Tommaso VecUli aFo a painter died 
m 1620 There was another relative Girolamo Dante, who being 
a scholar and assistant of Titian was called Girolamo di liziano 
Various pictures of his were touched up by the master, and are 
ilifficult to distinguish from originals Apart from members of lus 
family the scholars of Titian were not numerous. Pans Bordone and 
Bonifazio were the two of superior excellence El Greco (or Domenico 
Theotocopuh) was employed by the master to engrave from his 
v/orks it Is said that Titian himself engraved on copper and on 
wood, but this may well be questioned 

We must now bnefly advert to TFian's individual works, taking 
them in approximate order of time and merely dividing protraits 
from other pictures Details already given indicate that he did not 
exhibit any extreme precocity , the earliest works which wc proceed 
to mention may date towards 150 <5 In the chapel of b Rocco 
Venice is his " Chnst Carryirg the Cross," now greatly dilapidated , 
it was an object of so much popular devotion as to produce offerings 
which form^ the first funds lor building the Scuola di S Rocco 
m the scuolo itseli la his Man of Sorrows The nobly beautiful 
picture in the Villa Borghesc in Rome commonly named " D vino 
and Human Love " (by some " Artless and Sated Love "), bears 
some obvious relation to the style of Palma Vecchio The story 
goes that Titian v/as enamoured of Palma's daughter, but nothing 
distinct on this point is forthcoming The Tribute Money " 
(" Chnst an<l the Pharisee ") now m the Dresden Gallery dated 
towards 1508, Titian is saxd to have painted this highly finished 
vet not ‘ niggling " picture in order to prove to some Germans that 
tho effect of detail could be produced without those extreme minutiae 
winch mark the stylo of Albert Durer The St Mark in tho church 
of the Salute — the evangelist enthroned along with SS Sebastian 
Roch, Cosmo and Damian — a picture much in the style of Giorgione 
belongs to 1512 Towards 1518 was painted also m the same class 
of style the " Three Ages " now in Bndgewater House — a woman 
guidmg the fingers of a shepherd on a reed-pipe, two sleeping children, 
a cupid an old man with two skulls, and a second shepherd in the 
distance— one of tho most poetically impressive among all Titian's 
works Another work of ipproximate date was the " Worship of 
Venus " in the Madrid Museum showing a statue of Venus two 
nymphs numerous cupids hunting a hare and other figures Two 
of the pictures in the National Gallery London — the " Holy Farnily 
and St Catherine " and the " Noh mo tangere " — were going on 
at much tho same time as the great " Assumption of the Madonna " 
In 1521 Vecelh finished a painting which had long been due to Duke 
Alphonso of Ferrara, probably the " Bacchanal " with Anadne 
dozing over her wine cup wluch is now m Madrid The famous 
" Bacchus and Anadne 111 the National Gallery was produced for 
the same patron in 1523 The " hlora " of the Uffizi the " Venus " 
of Darmstadt and the lovely " Venus Anadyomene " of the Bridge 
water Gallery may date a year or so earlier Another work of 
1523 is the stupendous "Entombment of Chnst" m the Louvre 
whose depth of colour and of shadow stands as the pictonal equivalent 
of individual facial expression , tho same composition a loss admir- 
able work, appears in the Manfnni Gallery The Louvre picture 
comes from the Gonzaga collection and from the gallery of Charles I 
in Whitehall In 1530 Titian completed the " St Peter Martyr " 
for the church of Sb Giovanni c Paolo, for this work ho boro off tho 
prize in competition with Palma Vecchio and Pordonone Of all 
ms pictures this was tho most danng in design of action while it 
yielded to none in general power of workmanship and of feeling 
It showed the influence of Michelangelo who was m Venice while 
Vecelh was engaged upon it A calanutous fire destroyed it In 
1867. the copy of it which has taken its place is the handiwork of 
C4U-di da Cigoli To 1530 belongs also the " Madonna del Conigho " 
(Louvre) painted for Gonzaga, to 1530 the " Venus of Florence ", 
to 1538 the p>ortraits of the ‘ Twelve Caesars '* for Gonzaga, and 
to 1539 tho “ Presentation ot the Virgm m tho Icmple " — one of the 
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conspicuous examples in the Venetian Academy yet not of the first 
interest or importance Alx>ut 1 540 were done the forcible but rather 
unm^ired paintings for S Spirito Venice, now in the church of 
the Salute — " Cam Killing Abel " the “ Sacrifice of Abraham ** 
and “ David and Goliath**, in 1543 the ' Ecce Homo ** of the Vienna 
Gallery where Aiclino fij^ros as Pilate The ' Venus and Cupid *’ 
of Florence the “ Venus ^ of Madrid and the ‘ Supper of Emmaus ** 
ip the Louvre were still in hand or just completed when Titian 
was summoned to Augsburg in 1547 *554 to Philip II 

m England a second " Danae *' and a * Venus and Adonis ** About 
the same time ho sent to Charles V a ‘ Trinity ” (or as Titian 
himself termed it “ Last Judgment **) which represented the 
emperor with his family and others all in shrouds praying to the 
Godhead, Moses and various other personages are also portrayed 
Tins was the object upon which Cliarlos conbnued to keep his eyes 
fixed until the film of death closed on them Later pictures from 
1558 onwards are the *‘ Mart\Tdom of St I^urcncc ** "Christ 
Crowned with Thoms *’ (I^ouvre) ‘ Diana and Actacon ** * Diana 
and Callisto *’ "Jupiter and Antiope *' the " Magdalene ** " Chnst 
m the Garden,** and * Europa * — the last six for Phihp II , of the 
two Diana subjects there are dupheates in London and in Vienna 
Philip, it will be observed, was equally au fait ^vlth nudities and with 
sancbties The " Jupiter and ^rtiopo,** now much restored, is 
commonly called ** La V6nus del Pardo,** having at first been m 
the Pardo Palace The ' Magaalent '* here spoken of (1561) seems 
to be the picture now in the Uffizi of Florence Titian, in one of his 
letters, said that it was the most popular picture he had ever painted 
In 1563 Vccelli offered to Philip II his ^ Last Supper, which had 
been in hand for six years, it was cut down m the Lscorial to suit 
a particular space, and offers now little noticeable beyond the fine 
grouping The " St Jerome ** of the Brcra Gallery 111 Milan, a 
work of wonderful energy, spirit and force, csj^tcially for a more than 
octogenanan hand, was probably rather earlier than this there is 
a replica of it m the Esconal One of the master’s latest pictures 
574“^ 575) m Madrid, and commemorates the Battle of 
Lepanto ", it is a work of faihng power — but still the power of a 
Titian Two of the mosaics m St Mark's Church Venice — the Mark 
in pontificals and the sword sheathing angel on the nght of the lugh 
altar — are after Vccclh’s designs , but they are contrary to the true 
spint of mosaic work, and the Mark in especial is a (icckIccI eyesore 
We now turn to the portraits — works so great in style, so stately, 
and m the best ^ense so simple in perception and feeling that, after 
allowing everything vshich can be said on behalf of some other 
masters of the craft, such as Raphael, Velazquez, Rubens end 
Rembrandt, one is still compelled to say that Titian stands on the 
whole supreme ^mong the highest examples arc— Alphonso, 
duke of Ferrara (Madrid), the same duke and his second wife Laura 
Dianti (Louvre), commonly called "Titian and his Mistress" 
Francis I (Louvre), painted towards 15 3O, but not from direct 
sittings, for Titian never saw the French king, vanous hkencssts 
of him'Tlf, one of about 1542, and another of 1562, Paul ITT , also 
the same pope with his grandsons Cardinal Alessandio and duke 
Ottavio (Naples) — the former, done in about four weeks, was 
presented to the pontiff m May 1543, and cost two gold ducats, 
Pietro Aretino (Pitti) litian’s daughter Lavinia (with a fan in the 
Dresden Gallery, with a jewelled easket in Lord Cowper's collec- 
tion) , the Cornaro Family (Alnwick Castle) , L*Homme au Gant " 
(Ixiuvrc), an unknown personage, youtliful and handsome, the 
ne plus ultra of portraiture Sansovino Eleonora duchess of Urbmo, 
Francesco duke of Urbmo, Catenna Cornaro queen of Cyprus 
ffhese four are in the Uffizi), Charles V on horseback (Madnd) 
Cardinal Bembo (Naples) discovered in an uncared-for condition 
m 1878, very unlike the portrait m the Barbcnm Gallery The 
female portraits done by Titian are few, and are almost mvanibly 
of women of exalted rank Of Anosto with whom Titian was 
mtimate m Ferrara, though theie may probably have been nothing 
c'pproaching to a romartic fnendship between them, the paintei 
is said to have done three portraits Much uncertainty, however, 
besets this matter One ol the three appears as a woodcut in an 
edition of the Orlando furioso A second, formerly at Cobham 
Hall, corresponds with the woodcut hkeness, and is signed *' Titianus 
F " — a work of admirable beauty, it is now in the National Gallery 
of London It is difficult, however, to reconcile the features here 
with tho«e which appear in some other portraits of Anosto There 
IS also m the gallery anotner and singularly beautiful portimt 
which used to be cdled " Anosto " by 1 itian, then was assumed to 
be an ‘ Unknown Poet ** b> Palma Vecchio , it is now again attnbuted 
to Titian, but not as representing Anosto 

Auihorities — For Lnghsh readers, the Life and Times of Titian 
by Crowe and Cavalcastlle (1S77) superseded all previous works, 
such as those of Sir Abraham Hum^ (1829) and Nortlicote (1830) 
There is now also the translation (1904) of the monumental German 
work (1900) by George Gronau, which may be regarded as taking 
♦lie first place of all Claude Plullips has brought out two valuable 
books (1097 and 1898) on the earher and the later work of Titian, 
which should be consulted on controversial details Josiah Gilbert s 
book, Cadore, or Titian's Count/y (1869), supplies many mterestmg 
side-lights on the subject R F Heath's monograph (1885) is 
founded mainly on Crowe and Cavalcaselle and on Gilbert, and 
forms a very convement compendium (W M R ) 


TITLE (0 Fr UtUy mod Hire, from Lat Htulus), an inscription 
prefixed to a book or other writing, designating the name by 
which It IS to be known, and in many cases mdicatmg the scope 
of the book or some idea of the nature of its contents Further, 
the term is extended to the descriptive heading or t aption to a 
document, such as a deed or other instrument, or to a bill pr act 
of parliament Another general meaning is that of an appella- 
tion of rank (see Titles of Honour, and the articles Emperor, 
Kino, Prince, Majesty, Highness, Duke, &c ) In law 
‘‘ title ” IS equivalent to right of ownership The instruments 
in writing forming the evidences of the title to land are the 
title-deeds (see Conveyancing, Land Recks tration) In 
ecclesiastical usage, the word “ title (Utulus) was used of certain 
churches in Rome to which districts were attached, their 
history being of importance in the evolution of the Roman 
cardinalate (see Cardinal) It was also used, as now, for a 
condition precedent to ordination, in the early Roman Church 
an appointment to officiate in a particular church , this was 
extended gradually from the Kjea of locality to that of evidence 
of means of support IntheChuich of England the candidate 
must have “ some certam place where he can exercise his 
function”, for deacon’s orders he must have a nomination 
to a curacy, and for priest’s orders either that or a presentation 
to a living A fellowship or chaplaincy at the university of 
Oxford or Cambridge is also a suffiiient “ title ” 

TITLE GUARANTEE COMPANIES, the name given to com- 
panies which apply the principle of corporate mdemnity to the 
protection of those interested m real estate titles, either as 
owners or lenders They are of the class of indemnil y companies 
in which technical skill and experience in investigation of iisks 
are lelied upon to protect the guarantor from loss They are 
peculiar to countries where the title to real estate is a matter of 
public record, and where the complexity of the record and the 
variety of possible liens and encumbrances have made it diflicult 
and expensive to determine whether the title is good The 
only country where they have reached large proportions or 
achieved success as independent business enterprises is the 
United States In Australia no investigation of a title to real ' 
estate n necessary, because before the land passed into mdividiicd 
ownership the government adopted a system of state registration 
and guyantee of title, so that its certificate of registered title 
was universally accepted In certain other countries there is 
neither registration of title nor recording of deeds , the title-deeds 
are preserved and passed from owner to owner, and are accepted 
on the authority of the records and opinions of family solicitors 
In the United States, however, there have been from the begin- 
ning acts providing that all deeds and mortgages be recorded, 
and the records, when properly made, constitute legal notice 
to all the world of their contents and claims At the same time, 
there are other records of wills, suits, judgments, taxes and 
mechanics’ claims which may encumber the title In the great 
cities these various records became in course of time so volu- 
minous that the proper investigation of them, and the deter- 
mination of the validity of the title in view of them, required the 
best skill of an experienced lawyer and involved very heavy 
expenses On a re-sale of the property the new buyer did not 
rely upon the lawyer who had made the examination for the 
seller, but felt called upon to employ and pay his own lawyer, 
who had to go over the same work again, and more, for with 
each new transaction the history was getting longer The delay 
and expense involved were great, and yet the owner had little 
or no protection, for a lawyer is not held to guarantee the 
correctness of his opmion 

The first legislative grant of corporate authority to guarantee 
titles to real estate was included in the charter of the New York 
Guaranty and Indemnify Company, a trust company incorporated 
in New York by act of the legislature m 1864, but the poweT to 
guarantee titles was never exercised In 1869 tho Real Estate 
Assurance Company of the City of New York was chartered with 
the sole object of insuring the vahdity of titles, but was never 
orgamzed In 1871 a pamphlet was issued by a member of the New 
York bar, calhng attention to the business earned on by the Prussian 
Mortgage Insurance Company of Berhn, and outhmng plans very 
sinul^ to those now followed by the principal title guarantee 
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companies of the United States but the pamphlet steins to have been 
forgotten The first company actually to undertake the guarantet 
of real estite titles was formed in Philadelphia, Pennsylvania, in 
1876 It differed from the Prussian Mortgage Insurance Company 
(which guaranteed titles merely as an incident in its business as a 
dealer in, and custodian and guarantor of, mortgages) m that its 
main business was the issue of a pohey of guarantee on a transfer 
of title to land The advantages of its method were immediately 
recogm/cd Corporations to carry on the business were organized 
m Washington, Baltimore, Boston and New York, in the order 
named, and subsequently in nearly every considerable city in 
the Umted States 

In ordf r to be indejiendent of the inaccurate and clumsy methods 
of the pubhc record offices, title guarantee companies generally 
compile in their own offiee a copy or digest of all the real estate 
records of the locality m which they are estabhshed, maintaining 
for this purpose a staff of skilled clerks To make tlie necessary 
examination of a title prior to the issuing of a guarantee, they require 
continually a body of cxpinenccd real estate lawyers By tnesc 
means a title can be examined and guaranteed in a week, whereas 
tmrty or forty days was formerly required This has done much 
to make real estate available capital, for individual and corporate 
lenders on mortgage accept the guarantee of the companies as 
the best evidence of title, and loavs can be had without the delay 
th it onct prevailed 

Ihc expense of muntaining the staff of clerks and lawyers is 
gicat, amounting to half of the gross charges on titles guaranteed 
btrictly spe iking, the risks outstanding are also large, running up 
to $100,000,000 a year lor a single comp my in New York City, but 
in well managed companies the losses are very small, not excetding 
2 % of the gross charges on titles gu irantted, so that the outstanding 
obligations should seaicely be called risks In spite ot the offiee 
expensLS the charges for first bringing a piece of land under the 
guarantee arc no more than owners were in the habit of paying 
e ich time for examination and opinion by counsel, amounting to 
about one-half of i % on the value ot the property or on the amount 
ot the mortgage, and when once the guarantee has been issued, it 
IS rt-issued 011 a subsecpient sale or meirtgage on short notice and lor 
a small fee (C II K ) 

TITLES OF HONOUR, “ those various names of greatness or 
eminenrv, which an the most distinguishing titles of civd 
dignity’’ (John Seldcn, 7 nles of Honor 3rtl ed 1672) This de- 
finition covers, if wo understand “ civil ” in its proper and widest 
sense, all titles, whether official or honorary, civil or military, 
temporal or ecclesiastical In general, however, wo now under- 
stand by titles of honour what Selden ealh “ honorary titles,” 
t e distinctive designations implying rank and dignity, not offiee 
or vocation The broader definition would cover all titles, includ- 
ing those of military and ecclesiastical rank, of municipal office 
and of university cLgrccs Ihe narrower definition, which it is 
proposed to adopt for the purposes of this article, would cover 
only what 111 the United Kingdom are known as the “ titled 
(lasses,” which embrace only those whose titles arc meaningless 
save as a mark of rank In this category it is, howTver, necessary 
to include, somewhat illogically, the highest titles of all — those 
of sovereigns, for, though they have not been divorced from the 
functions of sovereignty, they are the fount and source of all 
the rest In the present work a large number of titles are dealt 
with under their several he id mgs (Emperor, King, Duke, &c ), 
111 this article it is proposed therefore to discuss them onlv in 
their general aspect and to attempt some classification of them 
according to their meanings and origins 

The philosophy of titles is as temptmg a subject as Carlyle 
lound the philosophy of clothes The democ rat and the superior 
man affect to despise them They point out that the world’s 
greatest men need no such hall-mark to prove they are not base 
metal, m England they point to such examples as those of Pitt 
and Gladstone, who, dispensers of titles themselves, lived and 
died untitled, and they argue that to accept a title is not a sign 
of “ greatness or eminency ,” but at best of a quality which falls 
short of this standard This attitude has some justification in 
the limitless abuse at alUimes in the bestowal of titles as a means 
of bribing those whose* ambition looks no higher than to be a 
** figure among cyphers ” But the desire to be taken notice 
of IS an instinct too deeply rooted m human nature for all the 
satirists that ever lived, or shall live, to eradicate, and of this 
instinct titles are the most ancient expression, more ancient — 
It may be hazarded — even than clothes 1 The French Revolu- 

^ Many proper names are but pnmitive titles in disguise e g 
Henry {qv) = “ ruler of the home/' or Walter — “ lord of power ** 


tionists in their zeal for primeval equality essayed to abolish 
them, at best they succeeded m making them universal, the 
ettoyens of the first generation of republican France becoming 
the monsteurs of the next — just as every Englishman is now a 
“ gentleman " or an “ esquire,” every Castilian a Caballero^ and 
every German a Herr Similarly, in the democratic countries of 
the English-speaking world the common style of Mr (master), 
also once a prerogative of gentle birth, is apt to become too 
commonplace, and the official prefix of “ honourable ” is 
assumed on verv slender pretexts For where titles are not 
planted, they tend to sow themselves 

Titles are also elaborated under cultivation, for they are 
apt to degenerate if too widely scattered, and need to be crossed 
with other varieties to produce a more marketable type Thus 
James I of England produced the baronet (q v ), and the titles 
of minister plenipotentiary and envoy extraordinary were 
combined m the evolution of that fine flower of diplomecy thi 

envoy extraordinary and minister plenipotentiary,” so styled 
honoris causa^ since technically he is neither “ extraordinary ” 
nor, as such, armed with plenary powers (see Diplomacy) 
These arc but two familiar examples of a process which was at 
one time carried on with a singular earnestness and in a spirit 
of the keenest competition Rival sovereigns, by the mouths 
of heralds and ambassadors, recited the long roll of their styles 
and titles at each other, in the spirit of Homenc heroes endea- 
vouring to shout down the enemy before coming to blows The 
ambassador of Queen Elizabeth to the tsar of Muscovy boggled 
at the length and complexity of the barbaric emperor’s style, 
and endeavoured to address him by six of his principal titles 
only, but m the end was forc^ed to repeat the whole (Fletcher, 
Russian Commonwealth y cap 6) As for the Ottoman sultans, 
the Oriental imagination of their secretaries was exhausted 
m adding “ exorbitant and swelling attributes ” to their 
styles, which were usually intended to be insulting to those 
whom they addressed Thus Ahmed I , writing to Henry IV 
of France, describes himself, with very much besides, as 
“ emperor of victorious emperors, distnbutor of crowns to 
the greatest princes of the earth, lord of Europe, Asia 
and Africa ” 

So far as medieval Europe was concerned, the court of Con- 
stantinople, where East and West met, was the forcing-bed of 
the more extravagant varieties of titles and attributes Old 
Rome had granted to its deserving citizens titles of honour, such 
as fehx, pxui>, pater patnae, besides those which, like Mtrtans, 
denoted hereditary rank The first emperors were, in t .eory, 
merely citizens who alone and in a supreme degree were entitled 
to be the recipients of these honours But the majestas reipub- 
Itcae Romanae was soon identified with the person of the emperor 
Himself become the fountain of honour, he showered his titular 
attributes upon those whom it was his whim or his policy to 
distinguish, while ever fresh styles were invented to illustrate 
his own unique dignity For this purpose all the abstract terms 
in the vocabulary of flattery were put under contribution, not 
even excepting the lofty attributes of God (nostra etermtaSy 
nostra perenmtaSy “ most high,” “ most mighty,” most sacred 
majesty”) This tendency ran not when the East Romm 
Empire had become byzantmizcd, until bv the middle ages there 
was — to quote Selden — “ such innovation of titles as made the 
dignities of the empire almost rid’culous m those strange and 
affected compounds ” 2 

From the Byzantine court that of the Frankish emperors of 
the West largely borrowed its forms, and this again set the 
fashion for the courts of lesser potentates To this source, then, 
are due the honorary attributes, if not in all cases the titles, of 
the sovereigns of modem Europe Throughout the middle ages, 
indeed, there was no rigid classification of the abstract attributes 
(highness, eminence, excellency, honour and the like) addressed 
in the second and third persons to sovereigns or other dignitanes 
These depended verv much on the fanev of sec retaries eager to 
display their Latmity — or even a smattering of Greek — ^by 

•‘Eg Sebastocrator, compounded of <rffia<rT6s (Augustus) and 
Kpartly (to rule), or panhypersebastos. 
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devising new forms ^ In was not until the 17th century that 
they became fixed, under the influence mainly of the newly 
organized international diplomatic service (see Diplomacy) 
But meanwhile thty had developed from the simplicity of the 
early feudal age - into a Byzantine pomposity, the exuberance 
of which bored even the ceremonious court of Spam into a free 
vse of the pruning knife ^ Honorary styles are, for the rest, 
now mere stereotyped formulae, the words that compose them 
have become — to use Emerson’s phrase — “ polarized ” and 
deprived of meaning Not otherwise could a German journalist, 
late in the 19th century, have recorded, without exciting 
surprise, that “ to-day their All-highest majesties went to church 
to give thanks to the Highest ” ^ The same is more or dess true 
of all titles They are traditional, and are mainly valued for 
this reason An imaginative person might devise a dozen 
styles in themselves better fitted to express the peculiar eminency 
of a successful money-lender or a wealthy brewer than the feudal 
title of baron, or than that of knight to indicate the qualities 
of a Radical apostle of the gospel of “ peace at any price ” But 
the instinct in these matters is to put ntw wine into old bottles, 
and, on the whole, the bottles bear the strain The process is, 
indeed, very old William Harrison, in his inimitable style, has 
left a description of it in the i6th century (see Gentleman), and 
It was older far than his day In all ages the new nobility has 
been looked down upon by the old, but the ancient titles have 
always in the end adapted themselves to their new users Long 
belore the bourgeois age was dreamed of, dukes as such had 
ceased to “ lead ” {ducefe)y marquesses to guard the “ marches,’’ 
Rilters to “ ride,” and no one marked the incongruity of their 
styles The process is but continued if, for instance, in the 20th 
century the title of baron often suggests, not the leudal power 
of the sword, but the international power of the purse 

Titles have therefore in themselves a world of historical 
significance In some the significance is obvious, the histor> 
comparatively recent In others the signific^ince is veiled under 
obscure etymologies, which carry us bac k to the very beginnings 
of social life We find m these words, too, most singular con- 
trasts of fortune Caesar, a nickname {caesane:^) given to some 
long-haired Roman, grows into a surname which the founder 
of the empire chanced to betr, and so remains to this day the 
title of German kaisers and Slavonic tsars, of the king of England 
as Kaisar-i-Hind and of the sultan of Turkey as Kaisar-i-Rum 
The first of the German Giesars bore the name of Karl,® which m 
Itself means no more than “ man ” and in English speech has 
sunk to the base meaning of “ churl ” (see Charles), for the 
barbarians beyond the eastern borders of his empire, the Slavs 
and Magyars who felt the weight of his arm, his name became 
identified with his office, and remains to this day in the sense of 
‘^king” (Mag Kirdly, Slav Krai, Russ Korol) ^ On the 
other hand, we have the contrary process The proud title 
of count of the stable,’^ once borne by the highest official of 
the Byzantine court, is now associate in the public mind 

* The papal chancery, however, seems early to have estabhshed 
definite rules Those sovereigns who had special titles, bestowed 
or recognized by the pope, such as “ Most Catholic King ” (Spain) 
or Most Christian King (France), were so addressed The rest 
were “ Illustnous {tllustres) 

* The only title of mere honour would, e g m the 12th century, 
seem to have been domtnus (Stre, Lord), which in the Anglo-Norman 
poem of Guillaume le Marischal is applied to any one of birth, from 
the king's son of France down to the humblest noble (see Sir) 

® By the Pragmattco de los titulos y cortestas of the Sth of October 
1636 King Philip III decreed that he was to be addressed in letters 
only as Seilor, while at the end was to appear no more than “ God 
guard the Catholic person of your Majesty " (Selden p 103 ) 

“* Die Allcrhochsten Hcrrschaften sind heute in die Kirchc gegangen 
dem Hochsten ihren Dank u s w The sentence is fixed in the writer s 
memory, but the exact reference is forgotten 

® Known traditionally as Charlehlagne {Carolus Magnus, Karl 
the Great), the unique instance of a posthumous title of honour 
being absorbed into a name Modern Enehsh histonans have 
tended to dissolve this immemorial union in the interests of historic 
accuracy But “ Charles " is only a degree less conventional than 
Charlemagne 

« A parallel case, but more obscure, of a proper name developing 
into a title is that of the curious title of Dauphin," ultimately 
borne only by the heir-apparent to the French throne (see Dauphin) 


mainly with humble police officials, in the Uniced States 
with the humblest of all, the village constable only (see 
Constable) Less impressive perhaps is the fate of the 
title “ valet,” which, once that of a gentleman, has sunk 
to be that of a “gentleman’s gentleman” (see Valet) 
The same word, too, develops differentl) in different languages 
The German Knecht remains a servant, in England the 
cmht has developed into the knight, just as the servtens 
(servant) survives in the very various modern uses of the 
title serjeant {qv) In one exalted case at least we even 
have a title based on a mistaken etymological deduction The 
title “ Augustus,” i e sublime or sacred, u^ed onginally of 
persons or places consecrated by the auguries, is derived ulti- 
mately, in a passive sense, from augere, to increase This led 
to the rendering of the Latin title “ semper Augustus,” borne 
by the Holy Roman emperors until 1806, in German as “ at all 
times augmenter of the empire ” {zu alien Zeiten Mehrer des 
jRetch^), a style as ill-grounded in etymology as it was lamentably 
untrue in fact ^ 

The fortunes of individual ifitles are outlined in the separate 
articles devoted to them Here it only remains to discuss them 
generally from the point of view of their classification according 
to origin and general thara<ter< Of the styles that are mere 
attributes — like serene, honourable, reverend — enough has been 
said, they are but stereotyped courtesies Most titles proper, 
on the other hand, have in their origins a deeper significance 
Ihe title king, for instance, recalls a remote time when it 
was borne by right of kinship, as head of a tribe (see King) 
Other titles reuall that forgotten stage of society in which it was 
the rule lor age to command and youth to obey suth as the 
French seigneur, sieur, stre, monsieur, tnonseigneur , the Italian 
signor, monsignore , the Spanish seiior, and the English “ sir,” all 
derived from senior, “ older ” (see Monsieur and Sir), itself a 
Latin translation of a type of title which in the Teutonic lan- 
guages appears to survive only in the English alderman {qv) 
Seigneur, sire and the rest developed, of ( ouise, into the eijuiva- 
lents, not of senior, but of dominus (lord) But the idea of the 
title originally must have been the same as that of “ elder,” liki, 
the Arab sheikh {qv)ox the starostas and siarslnnas of the Russian 
village communities, the senior e$, in early feudal times, were the 
full grown fighting men as opposed to the pueri (boys), the iin- 
fledge^lKquii es and v alets Other titles are derived from the idea 
of command or rule su(h are those of emperor (y v ), the Latin 
rex (regere, to rule, guide) — whence the french rot, Italian re 
and the English attributive style “ royal ” — and from the same 
common Indo-European root the Indian titles of raja and 
maharaja, the title of duke {qv), the Latin domtnus, domina 
(originally, a master or mistiess in the house, domus), whence 
the modem dame, madame, mademoiselle, don and dom, the 
German Herr (cf herrscheu, to rede), or, to take an Oriental 
instance, that of sultan (Arabic salat, to rule) Some titles again 
are derived from mere ideas of precedence, hke that of “ prince ” 
{qv), which may be described as the generic sovereign title, 
the Spanish title of “ grandee ” {q v ), or that of “ master ” 
{q V ), which as a title of honour survives in Scotland Very rare 
are the titles of honour that have their origin in the idea ot 
gentle birth, which indeed, in earlier times, was predicated of all 
wearers of titles in Europe The only modem equivalent of the 
Anglo-Saxon cetheling {qv) in Europe would appear to be the 
Austrian title of Edler, which means, strictly speaking, no more 
than “ noble,” though it implies a rank higher than that of the 
untitled Adehger The English title “ earl {qv) has a similar 
origin, but passed through the stage of an official style as the 
equivalent of “ count ” The word “ gentleman ” (^ ) is not a 
title, any more than the French gentilhomme, it is, in so far as it 
IS used in any definite sense at all, an attribute, like the German 
hochwolgehoren or the Russian barm — the equivalent of the 
I^tin generosus, “ well-bom ” In the Mahommedan East its 
equivalent, in the sense of well-bom, is the Arabic title sherij, 

’ So Rigord, the monk of St Denis, says in his Gesta of Philip 
Augustus, king of France, that he was so styled after the Caesars, 
who bore the name of Augustus because they augmented the empire 
Unde %ste meriU) dtetus est Augustus ah aucta repubhea 
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now applied only to the descendants of the Prophet The most 
characteristic and familiar of English titles, again, that of 
“ lord,” carries us back to a very primitive state, when the lord 
was par excellence the “ loaf-warden ” (hlaf-ord, hlaf-weard) 
Here it may be noted that the title “ lord ” has no foreign 
European equivalent the German Herr (though Herrenhaus is 
strictly House of Lords), the Italian signor ^ the Spanish senor, 
the Slavonic pan and the Greek Kvpio9 are all equivocal, being 
used most commonly in the sense of Mr (Master) Even the 
French do not translate “ lord ” by monseigneur (though 
seigneur is strictly speaking its equivalent), and still less by 
momieury thopgh the ancient custom has survived of using the 
latter colloquially in place of all titles,^ but b} milord Lastly 
there are two important European titles derived from personal 
relations with the sovereign, though they have long ceased to 
have any such connotation Of these the oldest is that of 
'‘count,” whuh goes back to the comiies (companions) of the 
early Roman emperors (see Count), the second is baron,” 
originally meaning no more than “ man ” and so, under the 
feudal system, the king’s men ” par excellence, the great 
tenants-in-chief of the crown (see Baron) In England the 
barons formed and form the bodv of the peerage, “ peer ” not 
being a title of honour, but the description of a status and 
function bestowed by their creation upon all barons, viscounts, 
earls, marquesses and dukes (see Peerage) In h ranee, on the 
other hand, “peer” {pair) was under the old monanhy a 
title of honour, for not even all dukes were peer<^ of France, 
and the style of such as were, therefore, ran due et pair 

From the above it will already have become apparent that 
titles of honour, as they now survive in Europe, are picturesque 
rclu s of the feudal system (see Feudalism) In theory thev arc 
still territorial, and it is the shadowy suggestion of landed estate 
that gives, in h ranee and Germany, to the nobiliary particles 
dc and von then mystic virtue ^ In Great Britain there has been 
of late years a tendency in the case of some newly made peers 
to drop the affectation of territorial power In the case of some 
titles, eg Earl Carrington— this merely follows a very ancient 
English tradition , even under the feudal system after the Norman 
C onquest it was not unusual for the great nobles to use their 
titles with their family names or those of their fiefs indifferently 
for instance, the Norman earls of Derby described themselves, 
as often as not, as Earls Ferrers ('‘Ce Derby, Earls of) ( on- 
vention, however, dictates that barons and viscounts should, 
on creation, adopt a territorial style In the ease of such titles 
as Lord James of Hereford and Lo^d Morley of Blackburn, this 
stvle IS adopted from tlTc place of birth, for which a certain 
pieiedent might perhaps be pleaded in the medieval custom 
exemplified in such names tor loyal princes as “ John of Gaunt ” 
or “ Henry of Woodstock ” On the other hand, there has been 
also a somewhat absurd tendency to exaggerate the territorial 
styles by piling one on the top of the other It would be 
invidious to mention actual insUnces, but the process may be 
illustrated by the imaginary title of Baron Coneyhurst of Ocklev 

From the fact that, as feudalism developed, fiefs became 
hereditary, it comes that most European titles of honour are 
hereditarv Knighthood alone formed, in general, an exception 
to this rule Yet, in their origin, no one of the titles familiar 
to us were descendible from father to son, and the only hereditary 
quality was that of abstract nobility Yet, by a curious inver- 
sion of the whole idea of titles of honour, an inherited title has 
tome to be far more valued than one bestowed,® it has the 

1 C g Monsieur de la Rochefoucauld, for M le due de la R In 
the United Kingdom the parallel custom stops short of dukes All 
other peers, from marquesses to barons, are commonly spoken of 
and addressed by the title of lord 

In Germany a distinction is drawn between those titles denved 
from estates still held by the head of the family and those that 
arc landless The latter are simply “ of ” {von), the former are “ of 
and at " {von und zu) 

* Thus in the Instruction*' annexed to the commission for the 
selection of the new order of baronets, King James I gives these 
precedence over knights, because this is a Dignity, which shall 
tx) Hereditary, wherein divers circumstances are more considerable, 
than such a Mark as is but Temporary ” (belden, op cit p 685 ) 


peculiarly aristocratic virtue ascribed by Lord Palmerston to 
the most Noble Order of the Garter “ There is no damned merit 
about It, ” it has the crowning quality that it must needs be 
the monopoly of the few Hereditary titles sink in value, indeed, 
)ust in proportion as they become common In the United 
Kingdom their value has been kept up bv the rule of pnmogerg- 
ture, there can be only one bearer of such a title in a single 
generation In France custom distributes the various titles 
of a family among all the sons, the eldest son, for instance, of a 
duke inheriting his dukedom, the second son his marquisate, the 
third his countship, and so on In Germany and Austria titles 
pass to ‘all the sons in each successive generation, though in 
Prussia the rule of primogeniture has been introduced in the case 
of certain new creations {e g Fursi, prince) The result is that 
equivalent titles vary enormously in social significance in 
different countries An attempt has been made to estimate 
the extent of this variation in the case of individual titles in 
articles devoted to them Here we need only illustrate the 
argument by one striking example The Russian title of 
“ prince ” {knyaz) implies undoubted descent from the great 
reigning houses of Russia, Poland and Lithuania, but the title 
descends to all malt children, none of whom is entitled to re- 
present It par excellence Theic may be three or four hundred 
pnntcs bearing the same distinguished name, of these some 
mav be great nobles, but others are not ‘^eldom found m quite 
humble capacities — wwters or droshkv -drivers The title in 
itself has little social value 

In the countries east of the marches of the old Empire, t e 
Hungary and the Slav lands, existing titles are parti v dc\ eloped 
from the native tradition (feudal in Hungarv, Bohemia and 
Poland, autocratic and Oriental in Russia and the lands of the 
Balkan peninsula), partly borrowed from the West, like that of 
grdf (count) m Hungary and graf m Russia Just as in autocratic 
Russia the sole indigenous title of honour {knyaz) is associated 
with roval descent,'* so in the Mabommedan East there are, 
outside the reigning families, no hereditary titles, except that 
of sherif, already mentioned In India the hereditary styles of 
(crtam great Mahommedan nobles are exceptions that prove 
the rule, thev represent reigning families whose raj has been 
absorbed in the imperial government, and they are still reigning 
princes m the sense in which the heads of German mediatized 
' houbes are so described (see Mediatization) For the rest, the 
I titles of Oriental princes follow much the same gradation as 
those of the West As caliph {q v ), or vicar of the Prophet, the 
Ottoman sultan is m Islam the equivalent of the pope in Roman 
Catholic Christendom, his imperial dignity is signified by the 
Persian title of padishah (lord king), his function as leader of a 
militant religion by the style of “ commander of the faithful ” 
(sec Amir) Shah is m Persia the equivalent of king, the style 
of shah’tn-shah, king of kings, recalls the days of the Persian 
“great king” familiar in the Old Testament Khan (prince) 
and amir (commander, lord) arc other Eastern sovereign titles 
Pasha and bey, originally exclusively military titles, are now used 
also as civilian titles of honour, but they are not hereditary 
When the pashalik of Egy pt was made hereditary the situation 
was ultimately regularized In bestowing on the pasha the Persian 
title of khedive {qv) In the Far East, Japan has adopted 
a system of titles, based on her ancient feudal hierarch\, which 
closely corresponds to that of Europe (see Japan) China, on 
the other hand, stands apart in the curious custom of bestowing 
titles on the ancestors of persons to be honoured, and m making 
them hereditary onlv for a limited number of generations (see 
China Social Customs) In Europe such posthumous honours 
are rendered only in the case of saints (see C wonization) 

Of ecclesiastical titles of honour it can onh be said that they 
tend to an even greater exaggeration than tho e bestowed on 
secular dignities The swelling sty les of the I astern patriarchs 
are rehes of the days when Rome, Constantmople, Antioch, 
Alexandria and Jerusalem were v\mg with each other for 
precedence (see Church Histor\ and Patriarch) The style 

* The designation barm (boyann boyai) is not, properly speaking, 
a title, but the equivalent of ‘ gentleman ” 
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of the bishop of Rome, who alone in the Western Church retains 
the name of pope, includes the old Roman titles of ponitfex 
maxtmus and pater patriae, and always in his signatures the 
proudly humble phrase “ slave of the slaves of God (scrvus 
servorum Dei), based on Matt xx 27 (see Pope) Of ecclesiasti- 
cal titles those expressing orders and no more — priest, deacon, 
hub-deacon and the rest — arc never honorary (Prester John, 
^ z; , is a shadowy medieval exception) Those expressing office, 
whether in the Church at large (patriarch, archbishop, &c ), 
or in the papal court {eg protonotary), are often merely 
honorary That of bishop even became for a time, after the 
Reformation, a title borne by certain secular princes (see 
Bishop) “ Cardinal,” which with the predicate Eminence 
(^ ) is now reserved for the princes of the Roman Church, was 
at one time the honorary style of the chief clergy of great 
cathedrals generally (see Cardinal) “Abbot,” the official title 
of the head of the monastery, has also in several languages {e g 
the French abhe) come to be used as a purelv honorary title 
(sec Abbot) For the honorary styles of the clergy in the English- 
speaking countries, sec the articles Revfrfnd, Vicar, Rector, 
Canon , Dean As for the archdeacon, it is only in the Church 
of England that he can be still defined as “ one who performs 
archidiaconal functions”, elsewhere, if he exists at all, he is 
purely titular (see Archdeacon) 

Among titles of honour, finally, may be reckoned honorary 
degrees bestowed by universities, the pope, and in England by 
the archbishop of Canterbury Any degree may be bestowed 
honoris causa The universities of Oxford and Cambridge 
thus regularly bestow the degree of D D (doctor of divinity) 
on those of their alumni who become bishops It is also the 
custom to bestow honorary degrees at the yearly “ Commemora- 
tion ” (generally D C L , doctor of civil law, at Oxford, LL D , 
doctor of laws, at Cambridge) on a selected list of eminent 
personages The right of the archbishop of Canterbury to confer 
degrees honoris causa, known as “ Lambeth degrees,” is sup- 
nosed to be derived from one of his powers as legaius natus of 
the pope, which survived the Reformation An attempt was 
made by some of the Swiss reformers of the i6th century to 
abolish degrees They were certainl> popish ” in their origin, 
and others besides Herbert Spencer have objected to them as 
misleading, since the> are by no means necessarily a hall-mark 
of learning They tend, however, to multiply rather than to 
decrease in number, and m England some criticism has been 
aroused by the growing custom in certain quarters of assuming 
degrees (notably that of D D ) granted corruptly, or for wholly 
insufficient reasons, by certain so-called “ universities,” 
notably in the United States For a list of the degrees of the 
principal umversities and their hoods, see Universities, ad fin 

The history of many peerage and other titles is outlined in the 
articles on histone families in this work For British peerage titles 
the standard work is G E C (okayne) s Complete Peerage (ist cd , 
8 vols , 1887, new ed , vol 1 , 1010) For baronets and others see 
the manuals of Burke and Debrctt The standard authority for the 
royal houses and “ high nobility ” of Europe is the Almanack ae 
Gotha published yearly See also the article Nobility, and for 
further references the authorities attached to those on individual 
titles, € g Count (WAP) 

TITMOUSE (O Eng mase and tytmase, Ger Meise, Swed mes, 
Du mees, hr mesange), the name ^ long in use for several 
species of small English birds, which are further distinguished 
from one another by some charactenstic appellation These go 
to make up the genus Parus of Linnaeus, and with a large 
number of other genera form the Passerine family Paridae 
Titmice are usually ncn-migratory, and the genus Parus occupies 
most of the globe except South America and the Australian 
region east of Lombok and Florei 

* ^ The prefix “ tit “ by heedless wnters often used alone, though 
equally proper to the titlark (see Pipit), is perhaps cognate with 
the Greek rtrl$, which onginally meant a small chirping bird {Ann 
Nat Hist , 4th senes, vol x p 227), and has a diminutive form m the 
Icelandic Tithngur — the English or at least Scottish titling It is 
by false analogy that the plural of titmouse is made titmice, it 
should be titmouses A nickname is very often added, as with 
many other familiar Enghsh birds, and m this case it is ' tom “ 


Among the more common European and English forms the first 
to be mentioned is that called, from its comparatively large size, 
the great titmouse, P ma^or, but known also in many parts as the 
oxeyc,^ conspicuous by its black head, white cheeks and yellow 
breast, down which runs a black lint, while in spnng the cock 
makes lumstlf heard by a loud love-note that resembles the noise 
made in sharpening a saw It is widely distributed throughout 
the British Islands and over nearly the whole of Europe and northern 
Asia The next is the blue titmouse, bluecap or nan, P coeruleus, 
smaller than the last and more common Its names are so character- 
istic as to make any description needless A third common species, 
but not so numerous as cither of the foregoing, is the coal-titmouse, 
P ater, distinguished by its black cap, wlute cheeks, and v/hitc nape 
Some interest attaches to this species because of the difference 
observable between the race inhabiting the scanty remnants of the 
ancient Scottish forests and that which occurs throughout the rest of 
Bntain The former is more brightly tinted than the latter, having a 
ckar bluish-grey mantle and the lower part of the back greenish, 
hardly either of which colours are to be seen in the same parts of 
more southern examples, which last have been described as forming 
a distinct species, P hntanmeus But it is to be observed that the 
denizens ol the old Scotch fir-woods aro nearly midway in coloration 
between the dingy southern bird^> and those which prevail over the 
greater part of the continent of Europe It woulci therefore seem 
unreasonable to speak of two species only there should be cither 
three or one, and the latter alternative is to be preferred, provided 
the existence of the local races be duly recognized Much the same 
tlung IS to be notice d m the next species to be mentioned, the marsh- 
titmouse, P palu^itns, which, sombre as is its plumage, is subject 
to considerable local variation in its very extensive range, and has 
been called P borealis in Scandinavia, P alpestns in the Alps, and 
P lugubri^ m south-eastt rn Europe, to say nothing of forms like 
P haicalensis, P camckatkensis and others, whose names denote 
its locil variations m northern Asia, whik no great violence is exer- 
cised if to these be tacked on P atricapnlta, with several geographical 
races which inhabit North Ameiiea A fifth British species is the 
rare crested titmouse, P cristatus, only found m hmited districts 
m Scotland, though common enough, especially in pine-woods, in 
many parts of Europe 

In addition to species of Parus, North America possesses two 
peculiar genera of tits — Psaltrt paru’; and Auriparus During the 
greater part of the year the various species of the genus Parus 
associate m family parties and only break up into pans at the 
beginmng of the breeding season The nests are nearly always 
placed in a hollow stump, and consist of a mass of moss, feathers 
uid hur, the last being worked almost into a kind of felt Thereon , 
the eggs, often to the number of eight or nine, are laid, and these 
have a translucent white shtll, frtekled or spotted with rust colour 
The first plumage of the young closely resembles that of the parents, 
but, so^r as is known it has alw lys a yellower tinge, very apparent 
on the ^rts, if there be such, which in the adult are white Few 
birds are more restless m disposition Most of the European species 
and some of tlie North American become familiar, liauntmg the 
neighbourhood of houses, especially in winter, and readily availing 
themselves of such scraps of food, about the naturi of which they 
arc not particular, a.s they can get ^ By gardeners every titmouse 
is generally regarded a*- an enemy, for it is supposed to do infinite 
damage to the buds of fruit-trees and bushes, but the accusation 
IS wholly false, for the buds destroyed are always found to be those 
to which a grub- the bird’s real object — has got access, so that there 
can be little doubt that the titmouse is a great benefactor to the 
horticulturist 

Akin to the genus Parus, but in many respects diffenng from it, 
is Acredula, containing that cunous looking bird the long-tailed or 
bottle titmouse, with many local races or species The bird itself, 
having Its tail longer than its body, is nnhke any other found in the 
northern hemisphere, while its nest is a perfect marvel of construc- 
tion, being in shape nearly oval, with a small hole in one side The 
extenor is studded with pieces of hchen, worked into a firm texture 
of moss, wool and spiders' nests, and the inside is profusely lined 
with soft feathers — 237Q having been, says Macgillvray, counted 
in one example Not inferior in beauty or ingenuity is the nest built 
by the pencluhne titmouse, Aegithalus penduhnus, of the south of 
Europe, which differs, however, not merely in composition, but m 
being suspended to a bough, while the former is nearly always placed 
between two or more branches 

The so-called bearded titmouse, Panurus btarmteus, has habits 
wholly unlike those of any of the foregoing, and is now pUced in 


2 The signification of this name is obscure It may perhaps be 
correlated with a Swedish name for the bird — Falgoxe 

^ Persons fond of watching the habits of birds may with little 
trouble provide a pleasing spectacle by adopting the plan, practised 
by the late A E Knox, of hanging a lump of suet or tallow by a short 
string to the end of a flexible rod stuck aslant into the ground close 
to the window of a sitting-room It is seldom long before a titmouse 
of some kind finds the dainty, and once found visits arc made to it 
until every morsel is picked off The attitudes of the birds as they 
cling to the swinging lui e are very diverting, and none but a titmouse 
can succeed in keeping a foothold upon it 
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a separate Passerine family — Panundae It was formerly found 
in many parts of England, especially in the eastern counties, where 
it bore the name of reed-pheasant , ^ but through the draining of 
meres, the destruction of reed beds, and the rapacity of collectors 
it now exists in few locahties It is a beautiful little bird, of a bnght 
tawny colour, variegated with black and white, wtule the cock is 
furtbpr distinguished by a bluish grey head and a black tuft of 
feathers on each side of the chin Its chief food seems to be reed- 
seeds and the smaller kinds of fresh-water molluscs, which it finds 
among the reed beds it seldom quits 

The general affinities of the Paridac seem to he rather with the 
Sittidae (see Nuthatch) and the tree-creepers (A N ) 

TITUS, one of the companions of St Paul, was of Greek origin 
(Gcil 11 3), and ttas perhaps a native of Asia Minor He appears 
to have been among the apostle’s earliest converts, being first 
mentioned (Gal 11 i) as having accompanied Paul and Barnabas 
to Jerusalem (cf Acts xv 2) “ to represent the success of the 
Pauline gospel outside Judaism ” Here the conservative section 
demanded that he should be circumcised , but Paul successfully 
opposed this (see Paul) Subsequently he came mto close 
connexion with the Achaean ^churches and especially with 
Coiinth, bearing letters from Paul and being charged with 
promoting the proposed collection for poor Christians in Judaea 
these matters he proved himself a tru^-ty lieutenant, winning 
ti c esteem of the Corinthians by his zeal and dismterestedness 
Ihe liberality which a generation later was recognized by 
Clement of Rome as a traditional virtue of the Corinthian Church 
ow( d its inception to Titus In the epistk with which his name 
IS associated he is represented (Titus 1 5) as having been left by 
Paul m Crete to “ set in order the things that are wanting, and 
ordim tldtrs in every city ” He is expected afterwards to join 
Paul at Nicopolis (111 12) In 2 Tim iv 10 he is spoken of as 
having gone (perhaps on a mission) to Dalmatia tradition, 
obviouslv resting on the Epistle to litus, has it that he died in 
Crete as bishop at an advanced age, another line connects him 
with Venice Attempts to make him the author of the “ We ” 
sections in Acts end to include him in the seventy disciples ar^ 
futile There is more to be said for the suggestion that he was 
the brother of St Luke 

Slc a Soiitcr aiid L P Boys-Sniith in The Expository Times, 
xviii 285, 335, 380 

TITUS, THE EPISTLE TO, in the New Testament, an epistle 
which purports to have been written by Paul to T’tus (1 1-4), 
who IS m charge of the local churches at Crete (1 5) The 
younger man is reminded of the qualifications which he is to 
insist upon in officials (i 5 16), in view of current errors,^ 
doctrinal and moral The genuine teaching, or ‘‘ sound doc- 
trine,” which he is to propound (11 i,seq ), is then outlined, with 
regird to aged men and women, younger men and slaves 
especially ^ After a postscript (111 8-1 1), reiterating the counsels 
of the letter, with particular reference to the outside public, 
some personal notices ire briefly added (111 12-13), with 
somi final exhortations, the epistle ends 

The origin of Christian missions in Crete is obscuie A strong 
Jewish element existed among the population (c f 1 13 seq , 111 9), 
which cxpl iins the particular hue of the local heresies as well as, 
perhaps, the initial efforts of a Christian propaganda (cf Acts 
11 ii) The geographical situation of the island also favoured an 
early introduction of the new faith “ Crete was a great winter- 
ing place ” for vessels (cf Acts xxvii 12 seq ) working their slow 
way to Rome along the southern coast of the Mediterranean,^ so 
that the possibility of Jewish Christian evangelists having 
reached it before long is to be granted freely 

1 The common names given to this bird arc so very inapplicable 
that it IS a pity that “ silcrella ” (from stler, an o^icr) bestowed upon 
it by Sir T Biowne, its original discoverer, cannot be restored 

2 On the somewhat harsh estimate of the Cretans in i 12 sec 
Dr J Rendel Hams m Expositor (7th series, vol 11 p 305 seq ) The 
other features noted in tne epistle, their turbulence, drunkenness 
and greed, all happen to be verified in the pages of ancient writers 
hke Polybius 

* On the sub-Pauhne tone of 111 5 cf Sokolowski's Cetst und Leben 
bet Paulus (1903), p 108 seq 

^ Cf W M Ramsay Pauline and other Studies (1907), p 76, 
Hoenmeke's das Judenchristentum (1908), p 156 seq , and Harnack*s 
and Expansion of Christianity, u 229-230 (2nd cd , 1908) 


It IS more difficult to determme when Paul can have visited 
the island and left Titus behind him Attempts have been made 
to find a setting for the epistle within the apostle’s life previous 
to his Roman imprisonment (as recorded in Acts), but by common 
consent ‘ it is now held that the epistle (if written by the apostle) 
must fall later, during the penod of missionary enterprise which 
IS supposed to have followed his release from the first captmtjf 
Like the epistles to Timothy, the epistle to Titus thus belongs 
to a phase of the apostle’s life for which we possess no other 
contemporary evidence The second impnsonment of Paul, 
after a period of freedom following his acquittal, is an histoncal 
hypothe^>is (cf the statement m Stemmetz’s Dtezweite rom Gefan- 
genschaft des Paulus, p 46 seq ), which is absolutely essential 
to the Pauhne authorship of the pastorals It is indeed supported 
by several critics who reject the latter, just as it is occasionally 
rejected by advocates of their authenticity But, upon the whole, 
such evidence from early tradition as can be adduced from the 
2nd century seems no more than an expansion of Paul’s language 
m Rom XV 24, 28 The pastorals themselves never mention 
any mission m Spam Spanish tradition is silent on the fact, 
and the allusion to the “ west ” (m Clem Rom v ) can be inter- 
preted at least as fairly of Rome of Spam The entire problem 
is not without Its difficulties still, after all the research lavished 
upon It, but the probabilities seem to converge upon the conclu- 
sion that Paul was never released from his imprisonment, and 
consequently that he never revisited the East 

The internal cnticism of the epistle starts from 1 7-9, ^^hlch is 
plainly an interpolation, perhaps from the margin, upon the qualifica- 
tions of epucopoi On the other hand a passage hke m 12-13 is 
indubitably a Pauline fragment, and the problem for the cntic is 
to determine whether in the epistle as a whole we have a redacted 
and mtciqiolatcd edition of what was originally a note from the 
hand of Paul, or whether the i pistlt drew upon some Pauline tradi- 
tion (connecting Titus with Crete) and material, and was afterwards 
interpolated at 1 7-9 The latter hypothesis seems more probable, 
upon the whole, although there is httle to choose between the t^^o 
The substantially Pauhne character of the epistle, for all practical 
purposes, is to be granted upon cither hypothesis, for the author 
or the editor strove not unsuccessfully, upon tlie whole, to reproduce 
the Pauline spirit and tradition ® The older notion that the personal 
data in Titus, or in the rest of the pastorals, ^\ere inccntcd to lend 
vcnsimihtude to the writing must be mven up They arc too 
circumstantial and artless to be the work of a wntcr idealizing or 
creating a situation Thus, in the present epistle, a passage like 
111 12-13 IS palpably genuine But it is another question whether 
other passages can be added to it (e 1 i seq, 5-6, 1 2-1 3a, 16, 
111 1-7, 15, by Hesse, 1 i, 4, m 15, by von Soefen 1 1-6?, m 1-7, 
by McCxitlert), in order to reconstruct a more or less independent 
note fiom Paul's own pen 

It seems improbable that Titus or any of the pastorals is directed 
against any one phase of contemporary heresy^ The prohibition 
of marriage (i Tim iv 3) was common toMarcion and Apelles, while 
the injunction of fasting® is attributed to the Encratitcs (Iren Aav 
Haer 1 28, i) and to baturmnus of \nlioeh in Syria (ibid i 24, 3), 
the latter being also credited with having been tht first to introduce 
a duahsm into humanity, which made Go<l send his Saviour to 
destroy the evil and redeem the good, both classes having been 
formed by the angels (cf Titus u ii , i Tim iv 10) The exhaustive 
discussions on this point (cf Bourqmn, pp 55 seq ) have led most 
scholars to the conclusion that no one system of 2na-centur>' gnosti- 
cism IS before the writer s mind He is maintaimng Paul s r 61 e 
He makes the apostle prophesy, vaguely of course, the evil tendencies 
which were to come upon the church, but the internal evidence, 

® W E Bowen, Professor Bartlet (^/los/ohc pp 178 seq cf 
also article on Paul), Lisco [Vincula sanctorum, 1900) and LaughUn 
are the only recent exceptions, and their conjectural schemes are 
mutually destructive The common style of the epistles forbids 
any dispersion of them over a term of years They stand or fall 
together, as critics of all schools arc practically agreed Th( im 
possibiUty of placing them within tht period ol Acts is best known 
by Hatch Bourquin (pp 10-25), Bertrand (23-47) Soden 

® The histoncal site for 111 12-13, as well is for the tradition which 
forms the setting of the epistl#, is probably to be sought in the neigh- 
bourhood of Acts XX 3 (so Krcnkel) Clemen dates 111 12-13 from 
Maccdoma after 2 Cor x -xiu , i -ix , previous to Romans (in a d 59) 

^ Essemsm, blended with Ebiomtism, is the plausiole conjecture 
of Schleiermacher, Neander and Mangold, but the Essencs do not 
seem to have prohabited marriage so dogmatically 

® Asceticism was bound up with the gnostic depreciation of the 
body By a natural recoil it produced hcentiousness oi conduct 
which the pastorals hotly denounce. 
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together with the impossibility of placing the cpistlos later than the 
first ton or twenty years of the 2nd century, render it impracticable 
to detect anything except incipient phases of syncretistic gnosticism 
behind the polemiuU allusions It was a gnosticism fluctuating 
not only in its relation to the Church but m its emphasis upon certain 
ethical and thc'osophical ideas One definite trait is its Jewish 
character (Titus i lo, 2 Tim in lO, i Tim 1 7, &c ) The errorists 
developed speculations and practical theoncs on the basis of the 
Old Testament law, which proved extremely seductive to many 
Chnstians But it is d 1 fficult to find any homogeneity in the repeated 
descriptions of this scmi-gnostic phase, although now ancf then 
{eg in I lim 1 7 seq , Titus 1 14, m 9) there are suggestions of the 
legalism which Cennthus advocated The Ophites arc said to have 
not only used mvths but forbidden marriage and held that tin 
resurrection was purely spiritual (Lightfoot) this, hovievtr, is 
probably no more than an interesting coincidence, and all attempts 
to identify the erronsts definitely must be abandoned * The early 
Fathers often indeed identify them with latei types of gnosticism, 
but this cannot be taken as any sure clue to the author’s meaning 
They naturally found in his prophetic words the anticipation of 
heresies current in their own age 
Sometimes, as in the cases of the resurrc'ction being allegorized 
and mamage repudiated,^ it is feasible to detect distortions or 
exaggerations of Paul’s own tuiching, against which the PauUmst 
of the pastorals puts in a caveat and a corrective But these some- 
what ' indiscriminate denunciations are certainly not what wo 
expect from a man like Paul, who was an uncommonly clear-headed 
dialectician ” (McCiflcrt) T hey partake of the nature of a pastoral 
manifesto, which does not trouble to draw any fine distinctions 
between the principles or motives of its opponents The method 
resembles that of the First Kpistle of John, for although the erronsts 
attacked in the latter mamfesto are not those 01 the pastorals, and 
although the ont writer c*schcws entirely the inner authonty of the 
Spirit which the other posits, the same anti- gnostic emphasis on 
practical religion and stereotyped doctnne is felt m both 

Literature — Special monographs on Titus have bc'en wntten 
by Jerome Casper Crucigcr {ExposiUo brevis et famtltarts, 1542) 
Mosheim {ErKldvun^ de:> Briefs an TU , 1779) and Kumoel {Exphcatio 
epist Pauh ad Titnm 1812) Commonly howc\er the epistle 
has been edited and cntieizccl along with the epistles of Timothy 
The ablest recent editions are by B Weiss (in Mever’s Commentar 
7th ed 1902 ^ lull and exact) Wohlcnberg (in Zihn’s Commentar, 
1906) and J E Belser the Roman Catholic savant (1907), with 
whicn may be ranked Waco’s {Speaker’s Commentary , 1886) and 
J H Bernard’s {Cambridge Greek Testatmnt, 1899) editions All 
these present the conservative position On the other side Von 
SodonS Hand-Commentar (2nd ed 1893) and Franz Koehler’s 
popular commentaries Die Schrt fien des N T (looo) are most notable 
Brief English notes are furnished by Horton {Century Bible 1901 
from Zahn’s standpoint) and J P Lillcy (Edinburgh 1901) Of 
the older editions the most valuable are Hoydenreich's {Die Pastor al- 
bnefe, i82(>-i828), Alford’s (^rd ed 1802), Huther s {3rd od 
Gottmger i 860 ) Bisping’s (i 860 ), P Eairbairn’s (Edinburgh 1874) 
Ellicott s (5th ed 1883, strong m exegesis) and lOioke’s (m Lange^s 
Bxbel-Werk 4th od 1894) with Riggen bach’s (in the Strack- 
Zockler Commentar 1897) Editions in English have recently 
been undertaken m the International Critical Commentary (by W 
Lock) in the Expositor’s Greek Testament (by N J D White) and 
by Sir W M Ramsay For the patnstic literature see Wohlenberg 
{op at p 76) 

For the View that a Paulinist was the author see Schloiormachor 
Uber den sogen ersten Brief des Paulus an den lim (1807), which 
really opened the modern phase of criticism on all three epistles, 
Baur, Die sogenannten Pastoralbriefe des Apostels Paulus (1835)' 
H J Holtzmann, Die Pastoralbriefe kntisch u exegetisch bmandelt 
(1880), an exhaustive treatment, Ililgenfcid, Zeitschnft fur die 
wxss Theologie {iSgj) 49 seq, Oi seq ,79scq , E Y Hmoks Journal 
of Bibl (1897), 94-117, and Renan, S Paul x?iii-liu 

L Egltse chriticnne, ch v The conservative position is maintained 
with varying confidence by C W Otto, Die geschichthchen Verhdlt- 
nisse der Pastoralbriefe (i8e>o) , Bertrand Essai critique sur I’authenti- 
exU des 6p pastorales (1888) , G G Findlav, appendix to Eng trans 
of Sabatiers L’Apdtre Paul, pp 341 seq , W E Bowen, Dates of 
Pastoral Letters [icyoo) , T C Ea,VLg,\i\m, The Pastoral Epp in the Light 
of one Roman Imprisonment (California 1905), and J D James, TAe 
Genuineness and Authorship of the Pastoral Epistles (1906) For 
general studies, see Schenkol’s BibeLLexicon, iv 393-402 , Sabatier’s 
article in Ency des sciences tehgieuses, x 250-239, J R Boise 

1 Clemen {Paulus 1 14b) distinguishes broadly between the 

erronsts of 2 Tim and those eontrovtrted in the other two epistles 
The former, he argue‘s, are in the last resort hbcrtimsts and anti- 
nomians the latter must be regarded as ascetic Judaists 

2 2 Tim u 18 Paul's teaching about the beUever being already 
nsen with Christ gave a welcome handle to the later Gnostics The 
passage in John v 28-29 seems a correction of the possible inferences 
which might be drawn from such teaching in Paul and in the Fourth 
Gospel itself 

* Cf Von Dobschutz, Christian L fe tn the Primitive Church 
(pp 261 seq ) 


The Epp of Paul written after he became a Prisoner (New York, 1887; , 
Plummer, Expositor’s Bible (1888), Bourqum, Etude critique sur 
lespast spares (i8qo) , Harnack, Die Chronologte, 480 seq , 710-71 1 , 
Moffatt, Ency Bib 5079-5096, and W Lock (Hastings’s Diet 
Bible, vol IV ) (J Mt ) 

TITUS, FLAVIUS SABINUS VESPASIANUS, Roman emperor 
from A D 7^1, son of the emperor Vespasian, was born oh the 
30th of December a d 40 (or 41) He was educated in the 
imperial court, and thoroughly accomplished he could speak 
Greek fluently and compose verses, he was a proficient in music, 
he could write shorthand, and imitate handwriting so skilfullv 
that he used to say that he might have been g most successful 
forger He was handsome and commanding, and h^d a vigorous 
frame, well trained m all the exercises of a soldier As a young 
man he served with credit in Germany and 111 Britain Soon he 
had the command of a legion, and joined his father in Syria, 
where he took an active part in the Jewish War In 68 he was 
sent by his father to congratulate the newly proclaimed emperor, 
Galba, but, hearing of Galba’s death and of the general confusion 
in the Roman world, hercturneefto Palestine, having in the mean- 
time consulted the oracle of the Paphian Venus and received a 
favourable answer In the following year Vespasian, having 
been proclaimed emperor, returned to Italy, and left Titus to 
carry on the siege of Jerusalem, whu h was captured on the 8th of 
September 70 On his return to Rome, Titus and his father 
celebrated a magnificent triumph, which has been immortalized 
by the so-called Arch of Titus He was now formally associated 
with his father in the government, with the title of Caesar, and 
during the nine remaining years of Vespasian’s reign he was in 
fact emperor He was anything but popular , he had the ( haracter 
of being profligate and cruel His connexion with Berenice, 
the sister of the Agrippa of the Acts oj the Apostles, also create d a 
scandal, both brotlur and sister followed Titus to Rome, and 
were allowed to reside in the imperial palace Public opinion 
was outraged, and Titus, though he had promised Berenice 
I mamage, felt obliged to send her back to the East Vespasian 
died m 79, leaving his son a St^fc throne and a well-filled treasury 
The forebodings of the people were agreeably disappointed, fop 
Titus put an end to prosecutions for high treason, and the 
delatmes (informers) were scourged and expelled from the city 
He assumed the office of pontifex maximus, m order that he 
might%ccp hi, hands free from blood He forgave his brother 
Domitian, who more than once plotted against his life, and having 
let a day pass without bestowing a present, he exclaimed, 
‘‘ I have lost a day ” 

Titus, like his father, spent money in adding to the magnifi- 
cence of Rome The Flavian amphitheatre (later called the 
Colosseum) was completed and dedicated m his reign, with 
combats of gladiators, shows of wild beasts, and representations 
of some of the great Greek naval battles He gave the city 
splendid baths, which surpassed those of Agrippa and of Nero, 
and supplied the mob with eve^y kind of luxury 

During his reign, in 79, occuired the eruption of Vesuvius 
which destroyed Herculaneum and Pompeii The emperor 
visited the scenes and contributed liberally to the relief of the 
distressed inhabitant® During his absence a fire raged for three 
days at Rome, in which the new temple of Jupiter Capitolmus, 
the library of Augustus, and other public buildings were burnt, 
then followed a pestilence, and Titus agam assisted freely with 
his purse Italy and the Roman world were peaceful during 
his reign The only fighting was in Britain under Agricola, who 
in the year 80 earned the Roman arms as far as the Tay Titus 
died on the 13th of September 81 The verdict of history is 
favourable to him, but the general feeling throughout the Roman 
world was that he had been fortunate in the briefness of his 
reign 

See Suetonius, Titus Dio Cassius Ixvi 18-26, C Beule, Tiius 
et sa dynastic (1870) , L Double, VEmpereur Titus {1877) , Mor vale, 
Hist of the Romans under the Empire (ch 60) , H Schiller, Geschichte 
der rdmischen Kaiserreit, \ pt 2 

TITUS TATIUS, in Roman legend, the Sabine king of Cures, 
who waged war upon the Romans to avenge the rape of the 
Scibine women (see Romui us) After various indecisive conflicts 
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the latter, who had become Roman matrons, intervened and 
prevailed upon the combatants* to cease fighting A formal 
treaty was then arranged between the Romans and Sabines, 
whereby Romulus and Tatius were to be jomt and equal rulers 
of the Roman people Rome was to retain its name and each 
citizen was to be called a Roman, but as a community they were 
to be called Quintes {qv), the Sabines were to be incorporated 
in the state and admitted into the tribes and curies After this 
arrangement had lasted for five years it came to an end by the 
death of Tatius, who was killed out of revenge by the inhabitants 
of Lavimum According to Mommsen, the story of his death, 
(for which see €^lutarch) looks like an historical version of the 
abolition of blood-revenge Tatius, who m some respects 
resembles Remus, is not an historical personage, but the epony- 
mous hero of the religious college called Sodales Titii As to this 
body Tacitus expresses two different opinions, representing two 
different traditions that it was introduced either by Tatius 
himstlf to preserve the Sabine cult in Rome, or by Romulus m 
honour of Tatius, at whose grav^ its members were bound to offer 
a yearly sacrifice The sodales fell into abeyance at the end of i 
the republic, but were revived by Augustus and existed to the 
end of the 2nd century a t> Augustus himself and the emptror 
Claudius belonged to the college, and all its members were of 
senatorial rank Varro derives the name from the Tttiae aves \ 
which were used by the priests m certain auguries j 

See Livy 1 10-14, 1 acitiis, AnnaU 1 54, lii’it 11 95, Dion ^ 
Halic 11 S^>'52, Plutarch Romulus, 19-24, Marquardt, Komische 
Staatsverwaltung (1885), 111 44O, Schwegler, Romtsche Ge^ichichte 
bk IX 3 14, X 5 

TITUSVILLE, a city of Crawford county, Pennsylvania, 
U S A , on Oil Creek, about 42 m S byE of Erie Pop (1900), 
8244, of whom 1573 were foreign-born, (1906, estimate) 8346 
Titusville is served by the Dunkirk, Allegheny Valley &. 
Pittsburg, and the Pennsylvania railways It has the Benson 
Memorial library (1904), and m Woodlawn Cemetery there is 
a monument (erected by Henry H Rogers in 1902) to Colonel 
Edwin L Drake (1819-1880), who here sank the first oil well 
( 6 gl ft deep) in America in August 1839, and who is buried here 
Titusville was the principal centre in Pennsylvania of the opposi- 
tion to the Standard Oil Company, but after 1875, when John 
D Archbold (b 1848), a leader of the independents, became a 
director of the Standard, few of the Titusville operators remained 
independent It was in the Titusville district that the natural 
gas industry of Pennsylvania was first cstablrhed about 
1872 

Ihere are various maRufactures, and in 1903 the value of the 
factory products was $3,249,890 The first settlement was made 
here in 1796 b) Samuel Kerr and Jonathan Titus (in whose 
honour the place was named) T itusville was incorporated as 
a borough in 1847 chartered as a city in 1866 On 

the 5th of June 1892 Oil Creek rose suddenly, overflowed its 
hanks and wrecked many oil tanks along the bottom-lands 
A large part of the water was covered with oil, which soon caught 
fire About 60 persons were drowned or burned to death, and 
about a quarter of the city was destroyed 

TIVERTON, a market town and municipal borough in the 
Tiverton parliamentary division of Devonshire, England, 
situated amid beautiful scenery at the confluence of the Loman 
and Exe, 187^ m W by S of London by the Great Western 
railway Pop (iqoi), 10,382 The upper town is built on high 
ground along the left bank of the Lxe, and a bridge leads to 
the lower town, named West Exe St Peter’s church, originally 
consecrated as a (hapel by Leofric, bishop of Exeter, in 
1073, is a beautiful ^Perpendicular building Its high tower 
has four stages, each adorned with grotesques , and Greenwa) ’s 
chapel, built in 1517 by John Greenway, a wool merchant of 
Tiverton, is ornamented with figures minutely carved in stone 
Of the original Norman fabric only a doorway remains Within 
arc some fine carvings, brasses and monuments Of the castle, 
founded about 1105 by Richard de Redvers, the banqueting- 
hall, a tower, the chapel and a 14th-century gateway remain 
After serving as the home of the Redvers and Courtenay families, 
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eails of Devon, until the i6th century, the castle was dismantled 
by Fairfax Partly rebuilt, it is used as a dwelling-house, 
while in Its gardens an annual race-meeting is held in August 
Blundell’s grammar school, founded under the will of Peter 
Blundell, a rich cloth merchant, in 1604, has modern build- 
ings outside the town in Tudor style, and, among otl^rs, 
scholarships at Balliol College, Oxford, and Sidne> Sussex 
College, Cambridge The number of boys is about 230 The 
Chilcott Free School was established m 1611, and the Bluecoat 
Charity School, dating from 1714, was reorganized in 1876 to 
give secondary education to boys and girls After the declme 
of Its woollen trade Tiverton became noted for the lace manu- 
facture introduced by John Ileathcoat (1783-1861), inventor 
of the bobbin net frame There are also breweries, flour-mills, 
and a large trade in farm produce and livestock Amicia, 
countess of Devon, brought a stream of water from Norwood, 

3 m distant This system was improved in the 19th century 
Hannah Cowlev, the dramatist (1743-1809), Richard Cosway, 
the miniature painter (b 1742) and John Cross, an artist 
of some celebrity (b 1819), were natives of Tiverton The 
town IS governed bv a mayor, 6 aldermen and i8 councillors 
Area, 17,680 aires 

1 ivLiton {Tuyverton, Tovretona) exhibits traces of very early 
settlement, and is mentioned under the name of Tuyford in 
the will of King Alfred In the Domesday survey it appears 
tLs a royal manor containing two mills, but it was bestowed by 
Henry I on Ru hard de Redvers, and in 1245 appears as a mesne 
borough under Baldwin de Redvers, who in that year obtained a 
grant of a Monda) market and a three da} s’ fair at the feast of 
bt James In 1273 Amicia, countess of Devon, claimed to hold 
fairs at Tiverton al the feasts of St Andrew and St Giles, and at 
the translation of St Thomas the Martyr In 1618 the borough 
icceived its first charter of incorporation from James I , 
instituting a governing body of a mayor, 12 chief buigesses, and 
12 assistant burgesses, with a recorder, deputy -recorder, town- 
clerk and two serjeants-at-mace, a lourt of record every fort- 
night on Tuesday, and fairs at Michaelmas and on the second 
luesday after Trinity Sunday, which were kept up until within 
the last fifty \ears The borough also sent two representatives 
to parliament until disfranchised by the Reform Act of 1885 
Cromwell in 1655 changed the market day from Monday to 
Tuesday Fresh charters of incorporation from James II m 
i68q and from George I in 1724 left the style and constitution 
of the govemirg body unchanged Tiverton was an important 
centre of the woollen trade in the i6th century, and Risdon, 
writing in 1608, describes it as thronged with rich clothiers, 
and the Monday market famous for Us kersies, known as 
“ Tiverton kersies,” while as late as the reign of George II the 
town had 36 fulling-mills, but about this time the industry 
began to decay, and is now extinct 

See Vtctona County History Devonshire , M Dunsfokl Historical 
Memoirs of the Town and Parish of Tiverton (Exeter, 1790), W 
Harding History of liverton (1845-1847) 

TIVOLI (anc Ttbur, qv),Q. town and episcopal see of the pro- 
vince of Rome, Ital} , 18 m E N E of Rome by road and tram- 
way, 24i m by rail, 760 ft above sea-level Pop (1901), 11,610 
(town), 12,881 (commune) Tivoli lies on the west of the Sabine 
Mountains, where the river Amo issues from them, upon a lime- 
stone rock above the river The town on one side overlooks 
! the Campagna di Roma and Rome itself, on the other the deep 
gorge of the Amo, with its lofty falls, and the environs are very 
beautiful The Roman remains are described under the 
heading of Tibur The Villa d’Fste, begun in 1549 by Pirro 
Iigorio for Cardinal Ippohto d’Este the }ounger (the cardinal 
of Ferrara), has the finest ftcample of a Renaissance garden m 
Italv, It was erected on a steep slope, with many terraces, and 
embellished with numerous fountains, fantastically decorated 
in stucco, which once formed the background to the splendid 
collection of ancient statuary formed In the cardinal, but now 
dispersed (see F S Seni, la Villa d Fste tn Tivolt, Rome, 1902, 
T Ashby, in /frc/raeoMgta, vol l\i ) The villa contains damaged 
frescoes h^ the brothers Zuccan The register of the see of 

\ni 3^/7 
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Tivoli has documents datini; from the loth century relating to 
the landed property of the see (L Bruzza, Regesto ddla chtesa 
dt Tivolt, Rome, 1883), and the munidpal archives date 
from 1450 The castle was erected in 1460 by Pius II on the 
site of the amphitheatre, it is now a prison In November 
1824 a flood of the Amo led to a change in its course, 
and threatened to carry away the town A new channel, 
consisting of two parallel tunnels (the Traforo Gregoriano) 
290 and 330 }ds long, was therefore made to the north-east 
in 1826-1835 by Folchi, and on emerging from these the river 
has a fall of 354 ft Farther north-west are smaller falls 
(the cascatelle) of that portion of the river which is «£irritd 
through the town and serves for industrial purposes Five 
miles west are the sulphur baths of Atque Albule, which were 
known to the ancients, and are now frequented by over 40,000 
persons annually The temperatuie of the water is 75 2° F 
The falls in the river afford electric power for lighting Rome and 
driving Its trams, as well as for driving several factories in 
Tivoli Itself Tivoli is also the centre of an agricultural district, 
and its o ive trees are especially fine 

TLAXCALA, an inland state of Mexico, bounded N E and 
S by Puebla, and W by the state of Mexico Area 1505 
sq m Pop (1900), 172,315 Tlaxcala lies on the great central 
plateau of Mexico and has a mean altitude of about 7000 ft 
Several mountains rise in the west and south, culminating in 
the volcanic peak of Malinche, or Malintzin (14,636 ft ) 
The state has three railway lines crossing its territory 
The capital is Tlaxcala, and the principal towns are 
Chiautempan (about 5000), Calpulalpan, San Antonio, Tlaxco, 
Huamantla and Barron-Escandon (Apizaco) Ihe state 
nearly coincides with the ancient Indian republic founded 
in the 13th century by a branch of the Nahuatlan race, who 
migrated from the western shores of Lake Tcxcoco 1 hough 
surrounded on all sides by the great Aztec Empire, the tiny 
republic maintained its independence until the arrival of the 
Spaniards The Tlaxcaltecs, or llascalans, after a fierce resist- 
ance to Cort6s in 1519, became effiiicnt allies of the Spaniards 
and contributed largely to their final success The present 
inhabitants are chiefl> of this original stock, and retain their 
language and many ancient customs 

TLAXCALA, a town of Mexico, capital of a state of the same 
name, on the Atoyac River, 58 m E of Mexico citv by rail 
Pop (1900), 2715 It is of historic interest in connexion with 
the conquest of Mexico b> Cortes The state-house is its only 
hne edifice of a political character, and the old bishop’s palace 
its finest building of a religious ch iracler Of most historu 
interest, perhaps, is the church of San Francisco, the first erected 
on the American continent, which still contains the vestments, 
pulpit, font and cedar ceiling brought from Spain in 1521 The 
handsome sanctuary over the holy well of Ocotlan, on a hill 
outside the town, is one of the landmarks of tnc surrounding 
countrv 

TLEMCEN, a town of Algeria, the capital of an arrondisse- 
ment m the department of Oran, near the frontier of Morocco, 
h8 m by road and 102 by rail S W of Oran It stands 2500 ft 
above the sea, on the north slope of the Leila Setta hills, which 
rise to a height of 0^ er 4000 ft It is the chief town of a wide 
district exporting olive oil, esparto, corn and flour, wools and 
Algerian onyx, and has a population of (1906) 24,060 From 
Tlemc^en the railway is contmued westward to the Moroccan 
frontier at Lalla Maghnia, a distance of 44 m 

Among the cities famous in the annals of Arab-Berber, or 
Moorish, art and civilization, llem9en takes high rank In 
architectural merits its monuments, though not so extensive, 
are worthy of comparison with thcAe of Granada Ihe older 
walE and towers — there were three ancient lines of fortifications — 
are in great part destroyed, but a wall built by the French 
encircles the town 

The vanous quarters are grouped around the principal mosque — 
the Jewish to the south west the Moonsh to tno south-east that 
of the merchants to the north e^^st, while the new town with the 
CIVIC buildings lies to the north-west Of the sixty-four mosques 
which existed at the penod of the French conquest, several ^vo 
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disappeared The great mosque (Jamaa-el-Kebir) has a brick minaret 
1 12 ft high, adorned with marble columns, and cased with mosaic 
of the most varied designs, a fountain of alabaster — of the kind 
kno\vn as Algeiian onyx — stands in the alabaster-paved inner court, 
and 72 columns support the arches of the interior This mosque 
was built AD 1136 to replace a much older building The mihrab 
IS finely ornamented with arabesques The mosque of Sidi Ahmed 
bel Hassan, usually called Abul Hassan built a d i2Qb now trans- 
formed into a museum of antiquities has two senes of arches, which 
rest on alabaster pillars The courts are ornamented by sculptures 
of great beaut}^ and nchness, the delicately-carved cedar coiling 
bears traces of polychromatic painting The exterior has been 
altered in French taste Among the antiquities preserved in the 
museum are the ejiitaph of Boabdil, the last king of Gianada, who 
died at Tleniven in 1494, and the standard cubit measure — m marble 
-used in the lussana beanng date a h 728 (1328) •The mosque 
of El-Halawi (the Sweetmeat Maker) dating from 1353, is 
outside tho walls of the town It has eight magnificent columns 
of Algenan onyx with richly sculptured capitals The ceding of 
cedar is richly carved and there is a fine colonnade on each side 
of the court The minaret is decorated with mosaics Tho military 
authorities occupy the Meshuar, or citadel built in 1145, which separ- 
ates tho Jewish and Moonsh quarters and was formerly the palace 
of tho rulers of Tlem^en Only tile minaret of tho mosque, dating 
from the i^th ccnlury and the battleraented wall flanked by two 
ttiw^ors remain of its former magnihcenco The vast basm {sahrif} 
under tho old walls now dry (720 ft in length 490 m width and 10 
m depth), was apparently made for naval exhibitions At one 
ptriod bariacks 01 tho spahis occupied all that remains of the 
Kissana the place of residence of European merchants from Pisa, 
Genoa Gitaloiua and Provence The bai racks have been cleared 
away and a coveied market made in tho upper pait of the hts'iarta 
Tho arcient college (medicssti) whore many learned Arabs taught — 
of whom Tbn Khaldun author of a History of the Berbers may be 
mentioned — has entnely disappoaied The church elected by tho 
French is a fine building in the Byzantine style Besides tho large 
trade carried on theie are native manufactories ol cloth carpets 
and leathern articles A special manufacture is that of lod shawls 
used throughout tlio department of Oran by Jewish women when m 
mourning 

In the immediate ncighbouihood of the modern Tlem^tn are 
numerous remains ol the fortifications of Agadir {jide infra), and 
the minaret of the mosque a beautiful tower dating 
from the 13th century the lowtr pait of which is built 
of largo hewn stones fiom tht Roman Pomana More 
noteworthy hov over arc the rums of Sidi Bu Modm and of Man sura 
Sidi Bu Modm (more prcmerly El Eubbad) is a little over a mile 
south cast ol Tlemvcii It was founded ad 13-17 by Ah V , the 
first of the Boni-Mariii (Mannide) sultans who ruled Tlem^on, and 
comraonly called the Black Sultan The rums of a small budding, 
conjecture# to be a palace of Sultan Ah which commands a beautiful 
view were excavated m 1881 Ihe kuhba, or tomb, of Sidi Bu Medin, 
near the palace is held m great veneration by the Arabs The roof 
and walls arc covered with aiabesquts and tho legend Bl-Mulk 
Lillah tho kingdom is God’s ' is repeated again and again The 
saint himself was boin at bevillo a d 1126 and died neai llem9en 
in his 75th ycctr, his disciple Sidi Abd-os-belam of Tunis lies near 
him Iho adjacent mosque is a beautiful specmicn of Moonsh art 
The large double doors of c ir woo 1 covered witli bronze showing 
a geometric interlaced pattern have been compared with those of 
Ghiberti at the Baptisterv of Florence The mo&»quc is divided by 
columns into five aisles Delicate lacework extc nds from the spring 
of the arches to the loof The tile mosaics are behoved to have come 
from Morocco J he medrossa is a building resembling tho mosque 

Mansura which is about i J m west of Tlcm9cn owes its founda- 
tion to the attempts of tho Bcni-M irin rulers of Morocco to extend 
their sovereignty Ihe Amir Abu Yakub Yusof be- ^ 
sieved Tlem^cn in the early years of the 14th century aasura 
Ihe siege lasted eight years and Yusef turned his camp into 
a walled city The siege bemg raised El Mansura (tho \ ictonous), as 
the new city was callod was abandoned Tt was rooccupied when 
(1335) Ah V renewed the siege which this time proved successful 
On tho expulsion of the Mannides in 1359 Mansuia was finally 
deserted Besides tho walls and towers and tho minaret of the 
mosque little remains of Mansura, of which Ibn Khaldun has left 
a contemporary and graphic sketch 1 he minaret notwithstanding 
that one side and parts of two other sides have perished, is one of 
the finest mosque towers in existence It is 125 ft high, and is 
built of hewn stone The arches are circular or pointed Tho 
upper part of the tower is ornamented with green and dIuo tiles, and 
the entrance arch is beautifully cirved An inscrmtion records 
thit the tower was built by order of Abu Yakub Yusef Of the 
rest of the mosque only the outer walls remain It is about 320 ft 
long by 200 wide and was divided by magnificent marble columns 
into thirteen aisles Excavations made by the French brought to 
light some of these columns, winch are now in the museums of 
Tlem9en and Algiers 

History —A Roman town, Pomana, occupied a site east of the 
present town It derived its name from the abundance and 
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luxuriance of the apple, pear and other fruit trees in the nei^h- | 
bourhood The Roman town was ruined in the period following I 
the Vandal invasion, and at the time of the Arab conquest 
appears to have been deserted Many inscriptions of the 
Ctunstian era have been found, some as late even as the 7th 
cgntury. The site was purchased from the Zenata Berbers, in 
the 8th century, by Idns-bm-Abdallah, who began the building 
of a new city named Agadir (Berber, the fortress) Idris, 
founder of the Idrisite dynasty of Fez, left his brother Suleiman 
in possession of Agadir, and the city was ruled by the 
Bcni-Siileiman until 931, when it fell into the hands of the 
Fatimites From the Fatimites it passed into the possession 
of the B^ni-Yala, of the Beni-Ifren branch of the Zenata 
Berbers, who held it as vassals of the Omayyad rulers of Spam 
In 1080 the Almoravide sovereign Yusef ibn Tashfin, after 
besieging and sacking Agadir, built a new town on the site of 
his camp The new town, called Tagrart, became the com- 
mercul quarter, whilst Agadir remained the royal residence 
llie two towns when uniteci received the name of Tlemgen 
The Almoravides reigned sixty-fivc years, when, after holding 
Agadir four years against the enemy, they were overcome by 
the Almohades, who massacred the inhabitants, rebuilt, cn- 
laigcd and repeopled the ruined town, and built a wall (1161) 
surrounding the double town In 124S Tlcm9en was captured 
by Abu Yahia Yarmorasen (Ghamarasan) who was 
Sultanate of chief of the Zenata tribe of Berbers and claimed 
TUmcea descent from the Caliph All Yarmorasen, who died 
m 1282, founded the dynasty of the Abd-el-Walud, who ruled 
the greater part of what now constitutes Algeria Under their 
sway Tlem9cn flourished exceedingly The presence of Jew^s 
and Christians w^as encouraged, and the Christians possessed a 
church Ihe bazaar of the Franks {Kissana) was a laige 
walled enclosure, the gate^ of which were closed at sunset 
As many as 5000 ( hnstians lived peaceably m Ilcm9eii, and 
the Sultan included in his army a Christian bodvguard In 1337 
the power of the Abd-el-Wahid was temporarily extinguished 
by the Marinide sultans of Morocco They left some fine monu- 
ments of the period of their ascendancy, which lasted twenty- 
two years Once more, under the Abd-el- Wahid, now known 
as the Bem-Zeiyan, from 1359 to 1553, Tlcm9en enjoyed pros- 
perity It had a population reputed to number 125,000, an 
extensive trade, a brilliant court and a powerful army The 
Spanish occupation of Oran (1509) struik a fatal blow at the 
Eurojican commerce of the town The Bcni-Zeiyan, after the 
(apture of Algiers m 1516 by the corsair Barbarossa {qv)y 
gradudh lost their twritory to the Turks, while Tlem9en 
itself for foity years became tributary to the Spamsh governor 
of Oran In 1518 the town was held for a short lime by Arouj 
Barbarossa, but Arouj was killed m a fight with tht Spaniards 
It IS said that, while master of the town, Arouj caused twenty- 
two of the Zeiyan primes to be drowned in the salm'i In 1553 
the Turks under SalahRais, pasha of Algiers, ciplurcd Tlem9cn, 
and the Sultanate of Tagrart, as it was still frecpientlv called, 
came to an end Under the Turks the town ceased to be 
of any importance When the French entered Algeria the 
sultans of Morocco were disputing the possession of Tleni9en 
with the Kuluglis, who fought first for themselves and after- 
wards for France In 1835 Abd-el-Kader, on whose appear- 
aiKc the Moors retired, sought to re-establish the ancient 
(.mpirt of Tlcm9en, but he retreated before General Clausel 
m 1836 The treaty of the Tafnr (1837) gave Tlem9en 
to Aba-tl-Kader, but, wai being renewed in 1842, Tlem9en 
was definitely occupied by the French, under whom it has 
prospered 

The commune of 'Tlcm9en, which includes a number of 
villages near the city, had a population (ipob) of 39,757, and 
the arrondisscment, which includes nine communes, 149^467 

See Lc’i Monuments arabes de Tlem^en, bv William Mar^ais and 
fxcorges Mar9ais (Pans 1903) This accurate and finely illustrated 
work one of the publications of the Service des monuments ht^tortques 
de VAlgine cites the principal works dealing with Tlem9en, and 
gives a ciitical estimate of tlieir value (F K C ) 
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TOAD, a name commonly applied, m contradistinction to 
“ frog,*’ to tailless batrachians of stout build, with more or less 
warty skin Thus, of the two closely related discoglossid genera 
Bombinator and Dtscoglossus, the former is called a toad and 
the latter a frog But the true toads are the Bufonidae, ara- 
ferous batrachians with dilated processes to the sacral vertebra 
and without any teeth in the jaws The type of the family is 
our common toad, Bufo vulgaris, and round it cluster a large 
number of species of the same genus, and the smaller genera 
hupemphtx, Pseudophryne, Nectophryne, Nectes, Notaden, Myth 
batrachm, Rhinophrynus and Cophophryne I hat the shape of 
the body is not a safe guide in judging of the batrachians is 
shown by certain species, such as Bufo jerboa, which in its slender 
form and extremely long hmbs surpasses the typical frogs, 
whilst on the other hand, some true irogs (Rana), adapted to 
burrowing habits, are absolutely toad-like The Bufonidae 
include terrestrial, burrowing, thoroughly aquatic and arboreal 
types, Rhinophrynus, of Mexico, may be described as an ant- 
eater 

The genus Bujo embraces about 100 speaes, and is rt pre- 
sented m nearly e\ ery part of the world except the Australian 
region and Madagascar Two species art found m the British 
Isles the common toad, Bufo vulgaris, and the natterjack, 
Bujo calcmita Tht former is found almost everywhere, the 
second, which differs in its shorlei limbs N\ith nearly free toes 
(winch are so short that the toad never hops but proceeds in 
a running gait) and m usually possessing a palt yellow line 
along the middle of the back, is local m England, the south-w cst 
of Scotland, and the west of Ireland, it is further remarkable 
for the very loud croak of the males, produced by a large 
vocal bladder on the throat which, when inflated, is larger than 
the head Toads lav their eggs in long s^ rings, forming double 
files in straight, jclly-like tubes 

A small toad, Pseudophrynt vtvipara, recently discovered 
in German East Africa, has proved to be viviparous, this 
being the onl) such instance known among tailless batrachians 

TOADSTOOL, the popular ntune for fungi which more or less 
resemble mushrooms, but are either poisonous or worthless as 
food 

TOAST, a slice of bread scorched browm on the two surfaces 
by the heat of a fire Ihe word was borrowed from the O Fr 
tosle, Lat torrere, tostum, to scorch, burn It was formerly the 
custom to hav c pieces of toast floating in mdn> kinds of liquor, 
cspcciall} when drunk hot It is said to be from this custom 
that the word is used of the tailing upon a compan> to drink 
the health of some person, institution or cause (see Health) 

TOBACCO, the name (sec below) for the leaves of several 
species of Nicotiana (nat ord Solanaceae), \ariousl> pic pared 
foi u^c as a narcotic While it is principally manufactured for 
smoking, a large amount is also prepared for chewing, and, to 
a more limited extent, it is taken m the form of snuff Under 
one or other of these forms the use of tobacco is more widely 
spreaa than is that of any other narcotic or stimulant 

History — Although the fact has been cemtrov erted, there 
cannot be a doubt that the knovN ledge of tobacco and its uses 
came to the rest of the world from America In NovLiubcr 
1492 a part) sent out b) Columbus from the vessels of his first 
expedition to explore the island of Cuba brought back informa- 
tion that thev had seen people who earned a lighted firebrand 
to kindU fire, and perfumed themselv es with ecrl un herbs whieh 
they earned along with them The habit of snuff-taking was 
observed and described bv Ramon Pane, a Franeiscan wEn 
accompanied Columbus on his second v'ov ige (1494-1496), and 
the practice of tobacco-chewing was first seen by the Spaniards 
on the coast of South America m 1 S02 As the continent of 
America was opened up and explored, it became evident that 
the consumption of tobacco, especiallv bv smoking, wa^ a 
universal and immemorial usage, in manv cases bound up with 
the most significant and solemn tribal ceremonies 

The term tobacco appears not to have been a commonly used 
onginal name for the plant, and it has come to us from a peculiar 
instrument used for inhaling its smoke b) the inhabitants of 



1036 TOBACCO 


Hispaniola (San Domingo). The instrument, described by 
Oviedo {Historia de las Jndias Occidentales, Salamanca, 1535), 
consisted of a small hollow wooden tube, shaped like a Y, the 
two points of which being inserted in the nose of the smoker, 
the other end was held into the smoke of burning tobacco, and 
thu» the fumes were inhaled. This apparatus the natives 
called “tabaco”; but it must be said that the smoking pipe 
of the continental tribes was entirely different from the imper- 
fect tabaco of the Caribces. Benzoni, on the other hand, whose 
Travels in America (1542-1556) were published in 1565, says that 
the Mexican name of the herb was “ tabacco.” 

The tobacco plant itself was first brought to Europe in 
1558 by Francisco Fernandes, a physician who had been sent by 
Philip II. of Spain to investigate the products of Mexico. By 
the French ambassador to Portugal, Jean Nicot, seeds were sent 
from the Peninsula to the queen, Catherine de’ Medici. The 
serv’ices rendered by Nicot in spreading a knowledge of the plant 
have been commemorated in the scientific name of the genus 
Nicotiana. At first the plant was supposed to possess almost 
miraculous healing powders, and was designated “ herba panacea,” 

“ herba santa,” ” sana sancta Indorum “divine tobacco” 
it is called by Spenser, and “ our holy licrb nicotian ” by William 
Lilly. While the plant came to Europe through Spain, the habit 
of smoking was initiated and spread through English example. 
Ralph Lane, the first governor of Virginia, and Sir Francis 
Drake brought with them in 1586, from that first American 
possession of the English crown, the implements and materials 
of tobacco smoking, which they handed over to Sir Waller 
Raleigh. Lane is credited with having been the first English 
smoker, and through the influence and example of the illustrious 
Raleigh, who “ tooke a pipe of tobacco a little before he w'ont 
to the scaffolde,” the habit became rooted among Elizabethan 
courtiers. During the lylh century the indulgence in tobacco 
spread with marvellous rapidity throughout all nations, and 
that in the face of the most resolute opposition of statesmen | 
and priests, the “ counterblastc ” of a great monarch, penal 
enactments of the most severe description, the knout, ex- 
communication and capital punishment. 

Botany. — There arc about fifty species of Nicotiana, nearly all 
of which are natives of America. Few, however, are of economic 
importance. The great bulk of the toliacco supply is derived from 



N.Uabacum, the Virginian tobacco, a native of some part oi Central 
or South America and now cultivaterl in almost all temperate and 
warmer countries. It is a coarse rank-growing annual, with a simple, 
unbranchorl. cylindrical stem which attains a height of 6 ft. and 
upwards, terminating in a panicle of pink or rose-coloured flowers 
and an elongated corolla tube (fig. i). The plant lias alternate, 
simple, oblong-lanceolate leaves, those at the lower part of the 
Stem being slightly stalked, and of large si 20 , reaching to 2 ft. 


in length, while the upper are setni-amplexicaul and of variable 
outline. The seeds are brown in» colour, with a rough surface, of 
minute size, and exceedingly numerous; as many as 1,000,000 may 
be produced by a single plant. The whole of the green parts of 
the plant arc covered with long soft hairs which exude a viscid 
juice, giving the surface a moist glutinous feeling. The hairs arc 
miilticollular, and of two kinds, one branching and ending in a fine 
point, while the other, unbranched, tenninates in a clump of sntall 
cells. Stomata occur on both surfaces of the leaves, and, with the 
peculiar hair structure render the microscopic appearance of the 
plant highly characteristic. 



Fig. 2, — Microscopic Structure of Tobacco Leaf. 


From this species the tobaccos of Cuba, the United States, the 
Philippine Islands and the Latakia of Turkey are derived, and it is 
also largely cultivated in India; the variety macro fyhylla is the source 
of the Marylaiul tobaccos. N. persica, Persian tobacco, the source 
of the famous Shiraz tobacco, is regarded as only a variety of N. 
tabacum, and an introduction from America. East Indian, or 
Green, tobacco is the product of another species, N. rustica, a smaller 
plant with a much-branched stem and greenisli-ycllow flowers 
with a short, broad tube. It is a native of Mexico, and now widely 
cultivated in southern Germany, Hungary and the East Indies. 

Cultivation. — 'Pobacco is cultivated in localities scattered over 
almost the whole world, ranging as far north as Quebec, Stockholm 
and the southern shores of Lake Baikal in one hemisplioro, and as 
far south as Chile, the Cape of Good Hope and Victoria in the other. 
Whilst, however, the plant adapts itself to a groat variety of climatic 
conditions and will grow on almost all kinds of .soil, the flavour 
and quality of the produce are profoundly affected by variations 
in these t%o factors. Very slight differences in climate appear to 
cause very great differences in the quality of the tobacco, and ordinary 
meteorological records are of little use in determining the suitability 
or not of a region for a particular kind of leaf; this essential point 
must be determined by experiment. In general, tropical and semi- 
tropical conditions as to temperature, with a comparatively dry 
climate, give the best results. 

Given suitable climatic conditions, the type of tobacco produced 
is determined mainly by the soil, and particularly by its mechanical 
or physical condition. Speaking generally, clay soils retentive 
of moisture produce heavy-cropping tobaccos which cure to a dark 
brown or reel colour. Sandy soils produce tobaccos with a thin leaf, 
curing to a yellow or bright red colour. In the same locality, i.e. 
under the same climatic conditions, quite different kinds of tobacco 
may be produced in direct relation to the character of the soil. 
Thus the bright yellow tobacco used for cigarettes, &c., is largely 
produced in Virginia and N. Carolina on a loose porous sand, which 
must be at least a foot deep, and contains usually about 8 % of 
clay ; this sand is underlaid by a clay subsoil, and, as Mr Milton 
Whitney points out in Tobacco Soils (U.S.A. Dept, of Agriculture, 
Farmers’ Bulletin, No. 83), this clay is the same as that on which the 
heavy manufacturing and export tobacco is grown. Whore the 
clay is exposed on the surface the heavy type of tobacco is produced, 
and bright tobacco where the clay is covered by from 12 to 20 in. 
of sand. Tobacco soils should be well drained and contain a largo 
pcrcen tage of humus. 

Tobacco being cultivated over such a large area of the world, 
under very varying climatic conditions, and by many different 
races of mankind, the methods employed in its production naturally 
differ very considerably. As the United States of America produce 
more tobacco than any other country it will be best to deal generally 
with conditions there and to refer to marked differences in dealing 
with production in other countries. 

The seed is sown in nursery beds, and the plants set out in the 
field later. Tobacco seeds are very small, and it is estimated that 
about 300,000 to 400,000 seeds go to the ounce. Allowing for those 
which fail to germinate (perhaps 25 %), loss in transplanting, weak 
and backward plants, &c., one ounce of seed should yield about 
40,000 plants. 

The greatest possible care is bestowed on the preparation of the 
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seed bed — it must have good, very rich soil in fine tilth, be protected 
from winds and yet well exposed to sunlight, the southern or 
south-eastern slope of an open place in a forest is often selected 
Hot beds are made when necessary A bed with an area of about 
50 sq yds is adequate for i oz of seed To destroy the seeds, &c 
of weeds and the larvae of msect pests a fire is often lighted, kept 
frfim the ground itself by intervening wood logs or the seed-bed is 
thoroughly steamed After this treatment the upper 2 or 3 in of 
soil are well pulverized and fertilizers added, usually, to prevent 
remtroduction of seeds of weeds, in the form of guano or chemical 
manures 1 he seed is now set , usually it is thoroughly mixed witli 
a relatively large quantity of fine ashes sand or meal to facilitate 
thin and even sowing, and the surface of the bed is afterwards 
lightly brushy over with a broom, it is very important to avoid 
burying the seed at all deeply , a light covering of cloth or mushn 
raised on Short sticks, is often stretched over the bed Great care 
IS necessary in attending to the watering of the young and delicate 
seedlings which are ready for transplanting in from fifty to sixty 
days after sowing They must be well hardened off before being 
set out in the open 

The land for their reception must be thoroughly well tilled and 
manured If moist, ridges are formed about 3 to 4 ft apart , the dis 
tance apart in the rows varies gjeatly with various types of tobacco 
3 ft IS the normal for ordinary manufacturing and smoking tobaccos 
I to ft for Cuba and Sumatra types Cigar tobaccos become 
coarse if planted too widely An acre of tobacco planted 3 ft by 
15 in will contain ii 600 plants and 3 ft 6 in by 15 in 10000 
plants During the transplanting preferably done on cloudy days 
or during light rams the plants must be handled very carefully, 
machines are now available which can set out and water plants over 
from two to six acres in a working day 

After transplanting the crop takes about another sixty days 
to mature i e about 120 days in all from the date the seed was sown 
I>unng this period until the plants begin to ripen the tilth is 
maintained and weeds checked first by horse cultivators or horse- 
hoes, and, as the plants increase in size, by hand labour When 
the plants show signs of flowering they are “ topped '* to prevent 
seed formation the terminal buds being removed, and only a certain 
number of leaves loft on each plant to ripen 1 his operation requires 
experienced judgment to decide when it should be done, the number 
of leaves to be left varies with the variety and vigour of the plant 
the nature of the soil, climate seasons and particular use for which 
the crop is intended The product from plants which have not been 
toppe<l IS of little value In the U b A , in the cigar tobacco district 
fifteen to twenty leaves are often left on each plant, and of manu- 
factunng tobaccos only ten to twelve leaves As one result of the 
topping suckers are usually formed, these also must be removed 
although, eg in Florida vigorous suckers are sometimes allowed 
to remain when the plant is cut and produce a “ sucker crop 
inferior in character to the first or principal crop but still serviceable 
The leaves now ripen indicated by a change from a dark to lighter 
green and by the appearance of yellow spots Ripening is com- 
plete m about 35 days after topping or about 155 days after sowing 
A npe leaf easily cracks or shows a crease when folded between the 
fingers The leaves on a plant decrease in age from below upwards 
and all are not ripe at exactly the same time In high quality 
tobacco, the leaves ar^ primed " or picked singly as they ripen 
but in the great bulk of American tobaccos the whole plant is cut 
close to the ground when the nuddle leaves are about ripe In 
either case leaves should not be gathered when wet with dew or 
ram or in very hot sunshine , the afternoon is usually the best time 
The next step is to lemove the harvested crop to the drying-shed, 
primed leaves are placed at once in shallow baskets or boxes, and 
when under cover are strung on string or on wire anti hung up on 
laths in the barn Cut plants are allowed to wilt or become flaccid 
before removal from the field to prevent injury to the turgid leaves 
These cut plants may be laid in rows on the ground to wilt or 
spitted on long rods or laths supported on trestles, or placed on 
special drying racks When sufficiently wilted they are hauled 
to the barn and hung up there on the same laths on which they were 
placed in the field 

A very interesting development of quite recent years is that of 
growing some valuable cigar tobaccos under artificial shade Sumatra 
. . . produced the best cigar wrappers of the world and 

Gunivmtioa gffQj-tg to cultivate Sumatra tobacco in Flonda under 
SA dT apparently suitable conditions of climate and soil were 

* * not successful It was noticed however, that if the 

tobacco was grown under the shade of trees the character of the leaf 
was improved Artificial shading, first by laths, and later by cheese- 
cloth both supported* on posts was then resorted to with eminently 
satisfactory results The USA Department of Agriculture, m 
co-operation with local growers, devoted a groat deal of attention 
and money to the problem and Sumatra tobacco of very high quality 
IS now produced m Flonda and Connecticut The yield of loaf is 
often much increased the plants are protected from the weather, 
and the enhanced value of the crop much more than repays the 
very considerable expense involvea in artificially shading whole 
fields So successful have the results been that American-grown 
tobacco of the Sumatra type is now exported even to Cuba 

Important changes take place in the tobacco leaf from the tune 


it is cut until the finished product is ready for consumption These 
may be all placed unaer curing, but it is usual to ^ . 
recognize throe stages (i) curing proper, (2) fer- 
mentation , and (3) ageing 

Sun curing now but little practised in the United States, is tlie 
simplest method The wilted tobacco is suspended on racks in 
the sun Great care is necessary to protect it from ram and it must 
if necessary be placed in a bam in which fires may be required dUring 
wet weather This method is employed in a portion of Virgmia 
and results in a very sweet chewing tobacco 

Air curing is essentially similar to sun curing The tobacco is 
hung in a barn m which there is a free circulation of air during dry 
weather Artificial heat may be resorted to in bad weather, in 
the States cigar tobaccos and ‘ White Burley “ are usually cured 
in this way The process takes about six weeks 

In fire cunng the tobacco is hung in tlie bam, and, after it has 
become of a rich yellow colour, slow fires, producing a gradual 
increase m temperature up to about 150® h are hghted on the floor 
and maintained for four or five days The firing must be repeated 
at intervals as the leaves become soft again A considerable portion 
of the tobacco exported to England and Africa is fire-cured 

In flue curmg also known as the Virginian cure, fires are set outside 
the bam, and the heat led in iron pipes or flues into the building 
and under the suspended tobacco which is placed there quite fresh 
from the field The temperature is raised during three to five days 
from about 90° F to 140° F for pnmed leaves, or lOo® to 175° F 
for tobacco on the stalk The process which requires great judg- 
ment and care, results in the bright yellow leaf so largely used for 
pipe tobacco, cigarettes and chewing tobacco In a modification 
of this method Imown as the Kentucky cure largo barns are used 
the temperature is not raised above 100*^ h and the process occupies 
from four to six weeks By whichever way treated the tobacco- 
leaf after curing is brittle and cannot bo handled without crumbhng 
to pow<ler The contents of the barn are therefore left till moist 
weather occurs, and then by the admission of atmospheric air the 
leaf blades absorb moisture and become soft and pliant In this 
condition the leaves are stripped from the stems and sorted mto 
qualities such as “ lugs ” or lower leaves “ firsts " and " seconds 
These are made up mto * hands or small bundles of from six 
to twelve leaves Each bundle is tied round with a separate 
leaf, and in this condition the tobacco is ready for bulking for 
fermentation 

The tobacco, whether in bundles hands or separate leaves is 

E iled up or bulked on the floor in a bam into a soUd stack to the 
eight of 5 or 6 ft Within this stack a process of p 
fermentation is quickly set up, and the temperature 
of the mass rises steadily till it reaches about 1 30° F ^ 

Great care is now taken to prevent overheating and to secure the 
uniform fermentation of all the tobacco The pile is from time to 
time taken down and rebuilt the tobacco from the top going to the 
bottom and that exposed at the edges being turned in to the 
centre In from three to five weeks the fermentation should be 
sufficiently carried out and the leaves then liave a nice uniform 
brown colour Dark-coloured leaves are produced when the 
temperature is allowed to mount higher than when light leaves 
are required I ermentation is essentially a chemical process 
due apparently to the presence of enzymes developed in the 
loaf during the earher cunng stages The view has been put 
forward that fermentation is due to the activity of bacteria 
distinct types occurring in vanous tobaccos but the balance of 
evidence is against it On the bacteiial theory it was thought 
possible to inoculate a poor tobacco with say, the special 
bacteria present in Cuban tobacco and so gi\e the product 
the aroma and other good qualities of the more valuable tobacco 
When fermentation is completed the tobacco is graded an operation 
carriea out very carefully m the case of the better cigar tobaccos 
and packed for export cigar tobaccos in bales, and other kinds in 
hogsheads It is then kept at a moderate and fairly uniform 
temperature m a warehouse when although there is no marked 
outward change the tobacco liecomes more mellow Two years 
are usually required for agoing but some tobaccos are kept for four 
or five years Ix-fore being manufactured 

An artificial aroma is sometimes givtn to tobaccos, especially 
for the ' fillers ” of cigars, by saucing or treating the leaves with a 
solution contaimn^ an infusion of fine quahty tobacco stems, rum, 
sour wine and vanous flavounng materials such as oil of amseed, 
tincture of valerian, powdered cloves, cinnamon and hquonce 

Pests and Diseases — Tobacco, like other cultivated plants, is 
subject to attack by vanous pests and diseases, but fortunately 
these are less destructave th^ with many crops On the other hand, 
comparatively tnvial incidehts do more harm to a relatively dehcate 
plant hke the tobacco than to more robust plants 

The " tobacco flea-beetle " {Epitttx parvuia, Fabr ) is a small aotive 
beetle, the larvae of which attack the roots, while the adult beetles 
eat holes in the leaves The latter is the more senous, as in addition 
to the actual damage done by the beetle the holes afford entrance 
to fungus sports, &c Under the name horn worms ” are mcluded 
the larvae or caterpillars of species of Protoparce These compara- 
tively large and voracious animals when abundant, do neat damage 
by eating the leaves Other caterpillars," budwonnsj’* {Hehothxs spp ) , 
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attack the buds or burrow into the seed-pods Seedlmpf plants of 
tobacco, like many other cropjs, are liable to attack by cut worms/' 
the caterpillars of spccu s of Pendromia and Agrotis ' Plant bugs/’ 
which suck the juice oi the lca\es, have been recorded as senous 
enemies m some parts of the world Recently, shade-grown tobacco 
in some localities his suifered considerably from the attacks of small 
sucking insects known os thnps, which produce ' white veins ” in 
the leaf Whitt vein may also be induced oy othei causes bCvSides 
the attacks of thnps 

Stored tobacco is liable to be attacked and ruined by the " ciga- 
rette beetle,” a cosmopohtan insect of very varied tastes, feeding 
not only on drietl tobacco of all kinds, including snuff, but also on 
ihubarb, cayenne pepper, tiimcnc, ginger, figs and herbarium 
specimens Other beetles, such as the rice weevil {Calandra oryjsa), 
also attack dned tobacco * 

The fungoid diseases of tobacco are comparatively unimportant, 
there are, however, some diseases of obscure origin which at times 
cause considerable damage ” Mosaic thsease ” is the name given 
to a condition in which the Icavts arc more or less sharply differenti- 
ated into light and dark green patches The matter has been fully 
investigated by Mr A F Woods (Bulletin No 18, Bureau of Plant 
Industry, U S Department of Agriculture), who attnbutts it not to 
any specific parasite but to a disturbance of the normal physiological 
activity of the cells 

” Frog's tyc,” or ” leaf spot,” denotes the occurrence of small 
white spt cks on tht leaf This disease is proliably bacterial m origin 
Wind and hail may break plants or damage leaves, especially if 
required for wrapper puq^oscs The provision of wind breaks is the 
on'y effective remedy 

Diseases which occur in curing are important Fxcessive 
humidity causes small dark spots to appear, thest become confluent 
ami the whole leaf may become dark and decay Various names 
arc given, such as ' pole burn,” “ i>ole s\veat,” house burn ” Ihe 
disease is checked by raising the temper itiirc above ito'’ F, an<l 
reducing the humidity of the barn Stem rot, due to a mould 
(Botryti'i sp ), occurs in wet weather Too rapid drying of the outer 
tissue of the kaf kads to the foimation ot ” white veins,” winch 
mjure leaves required for wrapper purposes, otherwise it is not 
important Another defect arising during cunng and fermentation 
IS the efflorescence of salts on the surface, a phenomenon known as 

saltpetre ’ , light brushing an<l spraying with a weak solution of 
acetic acid aie effective remedies 

improvemeut hy Seledion —Careful examination of a large number 
of individuals of one \ai u ty growing under similar conditions revivals 
differences m such characUis as number of leaves per plant the size 
and sliape of the le vves, tendency to form suckers, tunc of maturing 
and resistance to dis< asi Other tests show vanabiht> in burning 
quality, elasticity of leaf, texture, tasU, <Ncc The United State** 
Department of Agriculture has closely investigated this important 
question and the results attainc<l art brought together by Messrs 
H D bhamel and W W Cobey m Tobacco Breeding (Bulletin 
96, Bureau of Plant Industry 1907) No crop, it is pointed out, 
responds so readily to breeding as tobacco, or deteriorates more 
rapidly, as regards both yield and quality, if neglected Ihe 
variations aic classified as (i) Variation in type due to crossing, 
change of soil and chmate, especially, for example, when seed from 
the tropics is introduced to temperate regions (2) Variations 
withm the type, d 10 to netural tendency to vary, locil conditions 
and maturity of seed hen Cuban tobaccos vicre first introduced 
into Florida, the type broke up, but by carefully selecting the best 
plants and using them only as sources of seed for later crops, a good 
type was obtained The tobacco flower is fortunately perfectly 
self-fertile, and by enclosing the flowers of selected plants in papei 
bags, so as to exclude all possibility of hybntlizaUon, progeny tiuc 
to the type of the mother jilant can be obtained 

Nt) attenijit should ever be made to raise large crops of tobacco 
from imported seed, but only a small crop, and the seed of the 
selected plants should be used for future propagation in selection 
work the grower must keep dt finitely in view the special market 
requirement* for the kinds of tobacco he is jiroducing Thus for 
vvrajipcr tobucos, amongst other points a broad, rounded kaf, 
which will j^iell perhaps eight wrappers, is much more valuable 
than a narrow pointed leaf which yields perhaps only four Pla its 
may bt found grovMng side by side, the one with broail leaves, the 
other with narrow, but by selection the broad type can be perpetu- 
ated and gradually improved 

Hybridization can also be readily controlled in the case of tobaccos, 
and in this connexion it lb u->tful to note that, if jiollcn is desired of 
some variety growing at a distance, it will retain its vitality for 
several weeks if k« pt perfectly dry, and so can leadily be sent by 
post from one place to another Anotlihr favourable feature is the 
fact that a single capsule contains from 4000 to 8000 seeds, and one 
tobacco plant may easily produce from 500,000 to 1 ,000,000 seeds 

Production 

United States — Tobacco cultivation dates m the States from 
the very early years of the 17th century, when it was taken up 
in Virginia A general description has already been given of the 
methods of cultivation and preparation In 1906 the total area 
under tobacco in twenty-five states was 796,099 acres, and the 


production 682,428,530 lb, valued at about £i2,%oo,ooo The 
principal tobacco producing states* with the approximate value of 
their crops, were Kentucky, ^3*^85,400, Oluo, yob, boo, North 
Carohna, 396,153, Wisconsin, 342,600, Virginia, ;^i,2o6,309, 
Pennsylvania, £gyg,^<yO, Connecticut, ^883,184, Tennessee, i>o35 * 
Florida, £330,750, New York, £244,053, and Maryland, £241,046 
The average yield per acre m the States as a whole in 1906 wqs 
857 2 lb New Hampshire had the highest average, 1785 lb per acre, 
and Mississippi the lowest, 440 lb 

Ihe successful production of cigar tobaccos from Cuban and 
Sumatran seed was a development of the late loth century 

Penque tobacco worthy of special notice i his famous tobacco 
IS produced only at Grand Points in Louisiana Great care is given 
to the cultivation, and damp atmospheric condition^ are desirable 
diinng the npcning stages The leaves, when stripped from the 
stalks, arc made into rolls and subjected to great pressurb, which is 
release<l daily to allow the leaves to absorb their expressed juicc 
To the chemical changes, mainly oxidation, which go on in this juice 
wlult it is exposed to the air, the characterisiic aroma and flavour 
of Pcriquc tobacco are mainly due 

Cuba — Tobacco is the second industry of the country, the value 
of the crop being surpassed only by that of sugar The cultivation 
was formerly a monopoly of the Spanish crown, but from 1817 
payment of a tax, usually heavy, nas been the only restriction 
The superiority of Cuban tobatcos in flavour and aroma, especi- 
ally for cigar fillers, has long been recognized, but exactly to what 
conditions tht se qualities arc due is not fully known Tht 
leaf known as ” Vuclta Abajo,” produced in the province ot 
Pillar (hi Rio, is perhaps tht best cigai leaf of the workl The 
other tobacco-prodiicing provinces in order of importance are 
Havana, Santa Clara anti Santiago dc Cuba The crop is mostly 
grown in the ojien, air-cured and carefully fermented Cuban 
tobacco is grown as a winter ’ crop, the summer months bung 
those of high rainfall Cultivation uiulci shade wis recently tried 
with satisf ictory results , 166 65 acres cultivated under eht est cloth 

produced in 1903 10 bales of wiappers and i 5 bales of fillers of 
tobacco per acre, the outjiut under the old system having been 4 5 
bales of tobacco per acre of which only 10 % represented wiappers 
of good colour ” (Diplomatic and Consular Report on Cuba, 1904, 
No 3522) 

MiXteo IS an impoitant tobacco-producing eountiy, and Mexican 
leaf IS largely used in Europe for cigar wrappers and other purposes 
Mexican tobacco approximates more or less closely to that of Cuba, 
md IS cultivated an<l prepared in vciy similar ways 

Franu — Tobacco cultivation is an impoitant industry, and the 
home production is canictl out under government supervision 
In 1905, 53,750 planters cultivated 39,439 acres, and the total crop 
amounted to 61,014 900 tt>, of the ajiproximate value of £z, 000,000 
The variety grown is usually of the Virginia type, and the leaf is 
coarse, dcirk ^<l heavy, and suited to the manufacture of plug and 
snuff * 

Germany — The chief tobacco- producing divisions aie Baden and 
Alsaee 1 he leaf is of medium size, heavy, and is mainly used in the 
manufacture of cigars 

Hungary produces tobacco of a rich, dark brown colour, useful for 
cigars, and also a small, bright yellow leaf, of value as a cigarette and 
pipe tobacco 

Russia — In northern Russia the produce, is mainly a large, coarse, 
heavy, dark leaf, of use only tor the manufacture oi^jlug and snuff 
In southern and Asiatic Russia good tobacco of the iiukish type is 

jiroduced 

Italy produces two prmcipal types, a dark, heavy Virginian 
tobacco on the heavy soils of northern Italy, and a Turkish ty^ie 
tobacco on the sandy soils of the southern pait of the country 

'xyria — The distinctive Latalcia tobacco is produced in tho 
province of Saida in northern Syri 1 Ihc leaf is subjectcil to tho 
smoke produced by burning in the green condition leafy braiichon of 
spt cies ot cvergreon oaks {Qucrcus spp ) The process of fiiinigation 
lasts from seven to nine months, and during it tho tobacco acquires 
its black colour and peculiar flavour 

Greece — Grecian tob.icco is grown from I urkish seed and closely 
roscinblcb Turkish tf>bacco m chaiactei and uses Egyptivn 
cigarettes aro to a groat extent matle from Grecian tobacco I-’ajier 
IS a monopoly in Urccce, and (irecian cigarette m inulacturcrs, 
to escape tne monopoly, have translcired their business to Egypt, 
where they m.iko cigareltos from Grecian tobaccos by the aid ot 
Greek workmen 

Turkey —Tobacco is an important crop in Turkey, whcic its 
cultivation and manufacture are monopolies The ordinary 
tobacco and cigarette tratle is controlled by the Regie Compagnic 
int6ressce des tabacs de 1 empire Ottoman, and Narquilch tobacco 
(called ” tumbeki ” and used in ” hubblo-bnbbles ”) is in tho hands 
of a similar organization Tho small i urkish loaf is famous through- 
out the world Some of the finest flavoured tobaccos are produced 
in tho regions around Cavalla m Macedonia and ancient Ephesus 
m Asia Minor The cultivation of Turkish tobaccos has been taken 
up in various parts of the woi Id, e g South Africa, and to maintain 
the standard of the produce fresh supplies of seed woro obtained 
annually from Turkey To guard against this competition, the 
export of tobacco seed from Turkey was prohibited in 1907 The 
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method of cultivation in Turkey is simple, and the plants are set 
out close together 1 or the best qualities the leaves arc primed, air- 
cured, and then subjected to a lengthy treatment corres^nding 
to mild fermentation High prices are obtained for the best Turkish 
tobaccos Thus in 1906 from Ca valla and Xanthi 11,000 tons were 
exported of a value of about j^i, 101,000, the range of the various 
qualities per kilo (2J lb) being — 


Gliicnbek 

Kir 

Pursuccian 

Drama 

infenor brands 


los 5(1 to i6s od 

4s lod ,, 6s od 

2s I id ,, 3s 9d 

2s od „ 2S lod 

os 7d „ 2s od 


The exports go mainly to Austria-Hungary, Rumania, Italy, Egypt, 
the United Kiifgdom and the United States 

Japan — ^Tobacco cultivation is a government monopoly, and ir 
1905 the crop amounted to about 106,572,000 lb yielding a profit 
to the government of some ^^3, 500,000 The produce is usually leaf 
of considerable size, of medium colour and suited only foi cigarette 
and pipe smoking 

China — The cultivation is widtspuad throughout Southern 
China Ihe picked leaves are usually cither piepared for market 
by simple exposure to the sun for a few days, or in addition are 
spiinkled with groundnut oil vid sometimes other materi ds also, 
which result in an increase of strength 

bumatra — The tobieeos of Sumatra are especially valued for 
outside wrappers of cigars, being ver\ unifoim, of fine fixture 
light brown colour, thin and elastic They do not, however, possess 
the aroma essential to cigar-fillers The industiy is of quite recent 
growth dating only from 1862 The fanujiis tobacco region, alxiut 
1 5,000 sq m in area, is on the east coast of the isl ind almost directly 
on the equator and has a very uniform and high temperature 
and a vorv high rainfall The soil js nuimly of volcanic origin 
Dell IS the principal distnct and produces the best tobaccos PIk 
estates are usually very large, aiut ate divided up into fi( Ids which 
are cultivated in rotation, each held being given several years’ 
ic't after producing one crop The tobacco is air-curcd, fires 
being onlv employed during eoiitiiiuous wet weathci, and the 
P’-occss of curing occupies four 01 live weeks The fermentation 
1-, vciV carelullv controlled, and to obtain the desired light colour 
the t(.iujKrituie is ktpt eoniparativel\ low The ka\cs ire graded 
With the most scrupulous eiro and hnalb” packed m bales of about 
176 lb each Th. high quality of Siim'tn loliicco is due in pail 
to the local conditions of soil and climate and perhaps to an oven 
greatci dcgice to the care taken at every stage m its cultivation 
inel Tircparation The work is dono bv Chinese coolies under Euro 
pexn — chicfiv Dutch —supervision The commciciel succe‘'S of 
some of the companies ha"' been \ciy striking, dividends as high as 
1 1 1 % having been paid 

Java and Borneo tobacco is very similar to that of Sum itra 
The Philippines — Tobacco is extensively cnltivitcd in the pluns 
and on the rich alluvial elcposits along the sides of rivers Dunn^, 
rece it yeats the average value of the pioduut has fallen, duo ap- 
parently to deterioration in qu ility Tlie C' ports of manufactured 
lobxcco such as Manila cheroots, find then piincipil market m 
China, British India, Australasia and the United Kingdom, whilst 
of the leaf tobacco fully^lhice-quaiters goes to Spam 

British I upiit — Tobieeo is grown for loca .1 use in many part of 
lndi< but the principal centres of its cultivation on a commercial 
scale rc Bombay, Madias and the Punjab Amcneaii experts 
are frequently employed to superintend the estates and tactoneo 
In Ceylon tobacco is giown m the iiorthcin poition of the island, 
the produce is but little suited to tlu Fuiope 'ii marl et and is 
m unlv exported I0 so ithern India anil Cochi 1 China 

British North Borneo competes with Sumatra as the source of 
the best cigar wrappers The cultivation was liegun in the islanel 
in 1883 by pi inters seeking ih w lands free from the heav^v taxation 
to which tlicy were subjected in bnmitri The' industry is now 
111 the hand of three larue companies, the snrviv ors of some tvve nty 
or moic which have staitcd at various times The greater norlion 
of the most suitable land appears to bo already under cultivation 
and there is little immediate piospeet lor much expansion of the 
industry The annual value of tobacco i xporli d is over £^00 000 
In Aiistrilii tobacco is produced on a small scale in Queensland, 
New South Wales and Victoria Efforts arc King made to develop 
the industry New Zealand has attempted to produce tobacco 
as a coinmorcial crop, but the effort was abandoned several years ago 
In the West Indies tobacco is erowai on a small scale in many 
of the British colonies, but only in Jamaica is there a definite in- 
dustry An expert, Me. F V Chambers, recently reported on Jamaica 
tobacco as of good quality and flavour but often of a heavy nature 
The shade-grown tobacco was, however, hardly likely lor making 
wrappers to be excelled by any toTiacco in the worleil 

In the British African possessions the outlook for tobacco cult va- 
tion IS in several mstvnees favourable Rhodesian-grown Turkish 
tobacco IS already on the English market, as also vanous brands of 
tobacco from the Transvaal Natal and Cape Colony have also 
industries of considerable local importance Tobacco cultivation 
has made considerable progress m Nyasaland (British Central 
Africa) In 1900 there were 69 acres under this crop, the yield being 


4480 It) of the value of ;^ii3 In 1907 the acreage had increased to 
2330, the yield to 413,316 It), and the value to £6SSg Flue cured 
bright tobacco is principally produced, but sun-cured is also 
exported, and m 1906-1907 experiments withTurlash tobacco gave 
encouraging results 

Canada produces m Ontano and Quebec coarse. Virginian ty^ie 
tobacco 


Chemistry • 

Ihe constituents of tobacco, as of all other vegetable matter 
can be grouped under three heads water mineral acids and bases 
(which pass into the ash on combustion) and organic substances 
The following analyses of upper leaves made at the Connecticut 
state station and recorded in Report No 63 Office of Experiment 
Stations U S Dopirtment of Agriculture indicate the more 
impo^Uint constituents and also the changes which take place 
during fermentation 


Water 
Ash 

Nicotine 

Nitric acid (NoO,^) 
Ammonia (Nil^) 

Oflu r nitrogenous matters 
Fibre 
Starch 

Nitrogen free t xlraet 
Fthe r e xtr.u t 


Unfermented 

Fermented 

y 

/ 

23 50 

2> 40 

14 89 

15 27 

2 50 

1 79 

I 89 

I 97 

0 67 

0 71 

12 19 

13 31 

7 00 1 

8 78 

3 20 

33b ' 

29 39 

27 99 

387 

. -2 1 


Nicotine {q V ) (Cj„Hj4N^) is a volatile alkaloid which appears to be. 
present only in plants of the genus Nicohana (sgg Nicotine) 

Manufacture 

In the manufacture of tobacco for smoking, we have to do with 
the num(.rous forms of tobace o used for smoking in pipes, embracing 
cut smoking mixture s, c akc or plug, and roll or spun tobacco Under 
tlus heading eoiiit aho the cigar and cigarette manufacture 

The raw material in the warehouses is of vanous qualities some 
IS strong, rough and harsh, and so is unfit for oxdinary smoking, 
other samples arc mild an J fine, with aromatic and pleasant flavour, 
but devoid of strength By a pioper mixing and blending the 
manufacturer is enabled to prep ire the smoking mixture which is 
desirable for his purpose, but certain of the rough, bitter quihtits 
cannot be manuf leture d without a prchminaiy treatment by which 
thf'ir intense, disagreeable taste is modified The steinng of such 
tobacco for a lengthened period matures and de pnv e s it of harshntss, 
and the same result may be artificially hastened by macerating 
the leaves in water aciduliicd with hydrochloric acid, and washing 
them out with pure wate r The most efficient means, however, of 
jmjiroving strong ill tasting tobacco is by renewed fermentation 
artilieially induced by moisture and heat 

The manufacture i having pi tpared his mixture of leaves, proceeds 
to damp them pure water alone being uscil in the United hangdom, 
w^htreas on the Continent and in Amenca certain 
“ sauces” arc cmployr J, which consist of mixtures of 
tiromatic substances, sugar, hquonet, common salt and * 
saltpetre, A.e , dissolved in viatcr The primary object is to render 
the leaves soft and pliant, the use of the sauces is to improve the 
flavour and burning quahtics of the leaves used When uniformly 
damped, the leaves are separately opened out and smoothed, the 
midnb, if not alreuly removed is torn out, except when ‘ bird's- 
eye ” cut IS to be made, in which mixture the midrib gives the 
jiecuhar bird's eye ' appearance The prepared tobacco, while 
still moist and pliant, is pressed between cvlmders into a light cake, 
uid cut into fine uniform shreds by a luaelune analogous to the 
ihaff cutter The cut tobacco is now roasted partly with the view 
of driving till moisture and bringing the m itenal into a condition 
for keeping but also partly to improve its smoking quality The 
roasting is most simply efleeted by spreidmg it on heated slvbs, on 
which it IS constantly turned, or a roasting machine is u^ed, consisting 
of a rcveilvang drum m which the tobacco is rotated, gradually 
passing fremi one e nd to the other, and all the time under the influence 
of a current of heated air 1 he mere ise in favour of packc t tobaccos 
has brought about the invention of e Uboratc packing machines 
For roll, twist or pigtail tobacco the rau material is damped or 
sauce \ as in the caso of cut tobacco The intc nor of the roll eun ists 
of small and broken leaf of vanous kinds, called 
fillers”, and this is ^closed within an external 
covering of large whole leaf of bnght quality, siieh 
leaves being calleel ' covers ” The material is siij plied to the 
twisting maehinery by an attendant, and formed into a cord of 
umform thickmss, twisted and wound on a drum by mechanism 
analogous to that used in rope-spinning From the drum of the 
twisting machine the spun tobacco is rolled into cyhnders of vanous 
sizes These* arc enclosed in caiiv'as, and around the surface of 
eaeh stout hempen cord is tightly and closely coiled In this form a 
large number, after being cooked or stoved in moist heat for about 
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twenty four hours, are piled between plates in an hydraulic press, 
and subjected to great pressure for a month or six weeks, during 
which time a slow f(rm<ntation takes place, and a considerable 
exudation of juice results from the st\ere pressure The juice is 
collected for use as a lu cp dip 

Cake or plug tobacco is made by enveloping the desired amount 
of fillers within co\ enng lta\ es of a fine bright colour The packages 

- are placed m moulds, and submitted to powerful pressure 

in an hydrauhe press, by w hich tin \ are moulded into 
Tobacco sohd caki s Both c ike and roll tobacco arc equall} 
used for smoking and chewing, for the latter purpose the cake is 
frequently sweetened with liquorice, and sold as honey-dew or sweet 
caycndish 

For cigar-making the finest and most delicately flavoured quahties 
of tobacco art generally selected A cigar consists of a core or 
central mass of fillers t nv( loped in an inner and an outer 
Cigara cover, the former the binrlt r and the latter the wrapper 
The fillers or inner contents of the cigar must be of uniform quality, 
and so packtd and distributed in a longitudinal direction that tht 
tobacco may burn uniformly and the smoke can lx freely drawn 
from end to end For the binder whole loaf of the same quality 
as th( fillers is uscil, but foi the wrapptr only stheted leaves of tlu 
finest quahty and colour, free from all injury, art employed Ihe 
covers are carefully cut to the proper size and shape with a sharp 
knife, and, after being damjit d and smoothed out art placed togethei 
in a pile In making cigars by the hand, the operator rolls together 
a sufheient quantity of material to form the filling of one cigar, and 
experience enables him or hor to select very uniform qu intitit s 
This quantity is wrapped in the inner cover, an oblong piece of hat 
the length of the cigar to be made and ot width sufficient to enclose 
the whole material The cigar is then rolh d in the h ind to consoli 
date the tobacco and bring it into propel shape, after which it is 
wrapped in the outtr cover, a shaped piece mule to enclose the 
whole in a spiral manner, beginning at the thick end of the cigar and 
working down to tlu pointed end, where it is dexterously finished 
by twisting to a fine point between the fingers The finished cigci.rs 
arc either spread out in the sunlight to be dried, or exposed to a gentU 
heat They are then sorted into qualities aceordmg to their eolour, 
packed in boxes, in which they are stored for sale Machinery is 
now employed for forming and moulding the filhngs of the cheapei 
grades of cigars 

Havana cigars arc, as regards form, classification, method of 
putting up and nomenclature, the models followed by manufacturers 
of all classes of the goods Gcnuini ( ‘ legitimas ") Havana cigars 
are such only as arc made m the island and the cigars made in 
Europe and elsewhere from genuine Cuban tobacco are classed as 
‘ Havanas ** Othtr brands of home manufacture contain some 
proportion of Cuban tobacco, and very good cigars may be made 
in which the name only of that highly prized leaf is employtd 
When we come to the infenor classes of cigars, it can only be said 
that they may be made from any kind of leaf, th( more ambitious 
imitations being trtated with vanous sauces designed to give them a 
Havana flavour The highest class of Cuban-made cigars, called 
“ vegueras," are prepared from the very finest Vuelta Abajo leaf, 
rolled when it is just naif dry, and consequently never dampc d with 
water at all Next come the “ regalias " simiLirly made of the best 
Vuelta Abajo tobacco and it is only the lower qualities, ordinary 
regahas," which are commonly found in commerce, the finer, and the 

vegueras ' being exceedingly high priced Ihe cigirs, when dry, 
are carefully sorted according to strength, which is estimated by 
their colour, and classed in a scale of increasing strength as claro, 
Colorado claro, tnaduro and oscuro They are pressed into the cigai 
boxes for sale, and branded with the name or trade mark of their 
makers Cheroots differ from ordinary cigars only in shape, being 
either in the form of a truncated cone, or of unifoim thickness 
throughout, but always having both ends open and sharply cut 
across Cheroots come principally from Manila, but there are now 
large quail titles imported into the United Kingdom from the East 
Indies and Burma 

Cigarettes ccmsist ot small rolls of fine cut tobacco wrapped in a 
covenng of thin tough jiaper specially made for such use Originally 
cigarettes were entirely prepared by the smoker himself 
G garettea largely made by automatic 

machinery The machines cut the paper, gum its edge, measure out 
the proper quantit} of tobacco, wrap it up, make the gummed edge 
adhere, and cut the ends In other machines a roll of narrow paper, 
in width equal to the circumference of the cigarette, is converted 
into a long tube, filled with tobacco, and automatically cut off into 
proper lengths Such machines can make several hundred cigarettes 
per hour The best cigarettes, however, are made by hand, the 
tobacco leaves are selected and hand-ept, and the paper tubes arc 

filled by hand 

The manufacture of snuff is the most complex, tedious and difficult 
undertaking of the tobacco manufacture, but it is now of but httle 
c ff importance The tobacco best suited for snuff making 

Saaff thick fleshy leaf of a dark colour but scraps and waste 

pieces resultmg from the preparation of smoking mixtures and 
cigars, and the midribs of leaves are largely used The material 
is moistened with a solution of common s vlt and placed in very large 
heaps to ferment for some weeks Various flavounng materials. 


such as hquonce, tonka beans {Dtpteryx odorata) and other ingrodicntc 
arc added, the natures of which are often trade secrets 

The mass is dne 1 , ground, and allowed to ferment again, the pro 
cess being repeated if necessary The peculiar properties of snufi 
are dependent on the presence of free nicotine, free ammonia and the 
aromatic principles developed during fermentation 

Fiscal Restrictions 

In nearly all civilized countries the cultivation of tobacco and it^ 
manufacture are conducted under state supervision and form an 
imjiortant source of public revenue In some, for instance, France 
Austna-Hungary and Italy, the cultivation is a state monopoly, and 
m other countries the crop is subject to h( avy excise duties Since 
the time of Charles II the growth of tobacco in Great Britain ha^ 
boon practically prohibited, the original enactment to that eltecl 
having been passed to encourage trade with the young colony ol 
Virginia In i88(> experiments were conducted, under certain 
restrictions, and the plant was grown m Norfolk, Kent and othei 
counties with sufficient succi ss to prove the entire practicability oi 
raising tobacco as a commercial crop in England In more receni 
years tobacco has bet n grown in Ireland, but up to 1910 it hatj 
rxen found impracticable to obtain from the government sufficient 
relaxation from fiscal restrictions to encourage the home cultivation 
though in 1 007 the prospect of licetices being issued was held out 

Statist I r<: 

The following table taken from the Year Hook of the U S Depart 
ment of igriculture i</o6 indicates the crops of tobacco in 190* 
in the regions mentioned so far as figures arc available 

1905 

721.492.000 n» 
loS, $75,000 „ 
6^0,13^,000 „ 

090.161.000 ,, 

23,346,000 „ 

1,486,000 „ 

Total 2,175,193,000 Ih 

The estimated value of the world's annual crop is approximatclj 
;^4o 000 000 

Consumption of Tobacco — The comparative consumption of tobacc( 
in various countries is best appreciated by expressing it in pound 
jicr head and the following figures are taken from Bartholomew 
Atlas of the World's Commerce Belgium 621 lb United State 
5 40 lb Germany 344 lb Austn i 3 02 lb Australasia 2 20 lb 
Canada 2 54 lb, Hungary 2 42 lb France 2 16 lb United Kingdon 
I 95 lb Ru^si I I 10 lb 

The literature of tobacco is very extensive William Bragge o 
Birmingham published in 1880 «i revised bibliography of the subject 
Bibliotheccmicottana extending to 248 quarto pages 1 rom sucl 
a mass of authorities it would be vain here to make selections 
but mention may be niidc of Fairholt’s capital gossiping work 
Tobacco Its History ind Associations (2nd ed 187O) As modcri 
sttindard works there may also be quoted Tiedemann's Geschtchte de 
Tahaks (1856) and Wagner's Tabakcultur, labak- und Cigarren 
Fabrication (1884) In the foregoing account various passages froii 
the article by J Baton and W Dittmar, in the 9th ed of th< 
Lncy Brit , have been utilized (W (x F ) 

TOBAGO, an island in the British West Indies, 20 ni N E oi 
Tnmdad, in 11° 15' N and 60° 40 W Pop 18,751 It f 
26 m long and 7i m broad, and has an area of 114 sq m 01 
73,313 acres, of which about 10,000 are under cultivation II 
consists of a single mountain mass (volcanic in origin), 18 m 
in length, and rising in the centre to a height of 1800 ft h 
great part of the island is clothed with dense forest, in which 
many valuable hardwood trees are found Ihe higher lands: 
form part of what is known as the “ Ram Preserve,” where 
in order to attract and preserve the rainfall, the trees are never 
allowed to be felled The average temperature is 81° F and the 
yearly rainfall is 66 in The rainy season lasts from June 
to December, with a short interval in September The valleys 
are p'^rticularly adapted to horse- and sheep-farming, which 
are growing industries The soil is fertile and produces rubber, 
cotton, sugar, coffee, cocoa, tobacco and nutmegs, all of which are 
exported, pimento (allspice) grows wild in the greatest profusion 
The schools are conducted by various denominations assisted by 
government grants The island is divided into seven parishes 
Scarborough (pop 769), the capital, is on the south coast, 8 m 
from Its south-western point It stands at the foot of a hill 
425 ft high, on which is situated Fort King George, now without 
a garrison There is a lighthouse at Baedlet Point Tobago, 
properly Tobaco, was discovered m 1498 by Columbus, who 
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named it Assumption, and the Bntish flag was first planted in 
1580 It afterwards passed into the hands of the Dutch and 
then of the French, and was finally ceded to the Bntish in 1814 
Until 1889 it formed part of the colony of the Windward Islands, 
but in that year it was joined to Trinidad, its legal and fiscal 
ayangements, however, being kept distinct Ten years later 
It became one of the wards of Trinidad, undei a warden and 
magistrate, its revenue, expenditure and debt were merged 
into those of the united colony, and Trinidadian law, with very 
few exceptions, was made binding in Tobago 

TOBIN, JOHN (1770-1804), English dramatist, was bom at 
Salisbury on Ihe 28th of January 1770, the son of a merchant 
He was educated at Bristol Grammar School, and practised 
in London as a solicitor From 1789 he devoted all his 
spare time to writing for the stage He submitted no fewer 
than thirteen plays before, in 1803, he got an unimportant farce 
staged In 1804, having just submitted his fourteenth play, 
a romantic blank verse drama entitled The Honey Moon, to the 
Drury Lane management, he ^ame to the conclusion that it was 
useless to contmue play writing and left London to recruit his 
health The news that his play had been accepted came too 
late He had long had a tendency to consumption, and was 
ordered to winter in the West Indies He left England on the 
7th of December 1804, but died on the first day of the voyage 
In the following ytar The Honey Moon was produced at Drury 
Lane, and proved a great success Several of Tobin’s earlier 
plays were subsec|uently produced, of which The School for 
Authors, a comedy, was probably the best 

See also The Memoirs of John Tobin with a selection from his 
unpublished writings by Miss Bcnger (London 1820) 

TOBIT, THE BOOK OF, one of the books of the Old Testa- 
ment Apocrypha It is a good specimen of the religious novel, a 
form of literature invented by the Jews The romance may hi 
read in a beautiful dress in the Revised Version of the English 
Apocrypha It was never admitted into the Jewish canon, 
but it was admitted into the Christian Canon at the Council of 
Carthage (ad 397) In the Roman Church it still forms a part 
of the Bible, but by the Church of England it is relegated to the 
position of those other books which “ the Church doth read for 
example of life and instruction ot manners, but yet doth it not 
apply them to establish any doctrine ” (art vi ) Some verses 
(Tob iv 7-9), however, are read in the offertory , and Tobias and 
Sarah once occupied the position now held by Abraham and 
Sarah m the marri ige service 

The Book of Tobit has reached us in Gicck, Latm, Syriac, 
Aramaic and Hebrew-versions , of these the Hebrew are the 
latest, and need not be considered Of the Greek there are 
three forms One is in the Vatican and Alexandrian MSS , 
another is m the Smaitic Both these texts are to be found in 
Swete’s Septuagint, the former denoted by B, and the latter by 
S B IS the common text, which is followed m the English 
Apocrypha Nevertheless S is fuller, except in ch iv , and 
more intelligible, it is aLo more Semitic than B Ihc two 
must have behind them a common original, for they throw light 
upon one another, and the full meaning of a passage is sometimes 
only to be got from a combination of both The fullness of S 
often runs into superfluities, which are retrenched in B The 
third Greek text is only a partial one (vi 9-xm 8) It may 
be derived from a study of Codices 44, 106, 107 in Holmes and 
Parsons, which diverge from the Vatican text throughout the 
part indicated Of the Latm there are two chief forms, the old 
translation, sometimes called the Itala, and that of Jerome in 
the Vulgate The Itala was published by Pierre Sabatier at 
Pans m 1751, and is reproduced in the Book of Tobit by Neu- 
bauer (Clarendon Pre<?s, 1878) It agrees very fairly with S, 
except in the matter of proper names Jerome’s version is 
from the Aramaic, or, as it used to be called, the Chaldee It 
cost the saint one day’s work He describes in his preface the 
method of its production He procured the services of a man 
who was familiar with Chaldee and Hebrew This man trans- 
lated to him out of Chaldee into Hebrew, while Jerome dictated 
to a shorthand writer his ow n translation into Latin The work 
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was done at the request of two Christian bishops, Chromatius 
and Heliodorus Jerome docs not mention the Itala, but it is 
plain that he was indebted to it The Syriac text is said to be 
base d on a Greek version It was only in 1878 that the Aramaic 
version was brought to light, being published by Adolph Neu- 
bauer from a unique MS m the Bodleian Library It agrees 
with M and the Itala, but resembles the Vulgate in having 
nothing in the first person According to Neubauer, it is the 
very text which was used by Jerome, after allowance has been 
made for the arbitrary methods of the Rabbis and of Jerome 
himself But the Aramaic version has Greek birthmarks (see 
especially p 7, line 18), which other scholars than its editor 
have thought decisive against its originality It was held by 
Robertson Smith (after Noldeke) to be “ m the highest degree 
probable that the Greek text is original ” But the Greek text 
appears to be itself a translation from some Semitic source 
Was tins source Hebrew or Aramaic ? 1 he forms *A 0 r/p and 
*A$ovp€La<: in xiv 4, 15 of s show that, at least, that chapter is 
drawn from Aramaic, not from Hebrew But that chapter does 
not appear in all the versions, and so may be later than the 
rest 

With regard to the date of composition there is the widest 
difference of opinion Ewald refers it to the end of the Persian 
period, about 350 BC (an opmion which Westcott declared to 
be “ almost certaml) correct”), Kohut thinks that the book was 
composed in Persia under the Sassanid Dynasty, about ad 250 
But Tobit is already quoted as ^'scripture ” by Clement of 
Alexandria {Strom 11 139, p 503 Pott) The words of Tobit 
(xii 8, 9) seem almost to have been present to the writer of 
11 Clement (xvi 4) 1 he date of this document is uncertain , but 
m Irenaeus (1 28, ^ 5) m his refutation of the Kabbalistic 
heresy of the Ophites, wc find Tobias figuring as a prophet, on 
the same level as Haggai Earlier still the Book of Tobit is 
quoted, though not by name, in the Epistle of Polycarp to the 
Philippians (x 2, 'lob iv 10 Cf Prov yii 2,Ecclus xxix 12) 
Now the martyrdom of Polycarp is assigned by C H 'lurner 
to the year ad 156 We seem to have even a quotation by St 
Paul from the Book of Tobit (i Tim vi 19, Tob iv 9), in 
which the identity amid difference seems to show that the 
Apostle IS drawing, not from the Greek, but from the Semitic 
original Josephus displays no knowledge of the work, but he 
ma> have been animated by the same prejudice as the Pharisees 
of St Jeromes da), whose displeasure, that father tolls us, he 
had to face in giving to Latin readers a book which was against 
their canon (Preface to Tobit ) Internal evidence shows that 
the writer of the 14th chapter lived after the building of the 
Second Tempk, which was “ not as the first ” In %w 5 and 6 
of that chapter Tobit is made to predict a glorious buildmg of 
Jerusalem and the Temple, which was to be followed hy the 
conversion of all the Gentiles Such a passage might well 
have been penned when the idea of Herod’s Temple was already 
in the air If so, this chapter may be supposed to have been 
written a little before 19 b c , while the bulk of the work maj 
have been indefinitely earlier 

As to the place of composition Persia, Egypt and Palestme 
have each had advocates One thing onl) appears fairly certain, 
namely, that the Greek versions were composed in Egypt This 
conclusion could, wc think, be established by an r\ imination 
of the language, especially of some technical terms of adminis- 
tration But the talc itself carries us back to Persia It has 
what Moulton called an “Iranian background” The evil 
demon Asmodeus {qv)\^ the Persian Aeshma Daeva Raphael, 
“ one of the seven holy angels, which present the prayers of the 
saints, and go in before the glory of the Holy One,” resembles 
the protecting spirit Srio^a And the dog, the compinion of 
Sraosha, is there too For Tobit differs from all other books of 
the Bible in containing the only polite reference to the dog 
Tobias’s dog indeed does nothing but accompany his young 
master on his journey to Ecbatana and back But he is there 
as the companion and friend of man, which is Aryan and not 
Semitic So alien indeed is this from the Semitic mind that in 
the Aramaic and Hebrew versions the dog does not appear 
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Even m S, the more Semitic of the two Greek versions, the 
dog has evidently been found an offence Mention of him is 
suppressed in v 17, while in xi 4, 6 Kvpio^ is made to go 
behind Tobias, instead of 6 kvWI 

The motive of the story has been variously regarded as a 
desirt to insist upon the duty of tithe-pay ing, upon that of alms- 
givilig, and upon that of burying the dead 1 he Midrash given 
by Neubaiier has no doubts on this point, as the story is immedi- 
ately followed by the remark — “ Behold we learn how great is 
the power of alms and tithes I ” But the third motive is equally 
apparent Accordingly some have insisted that the story must 
have been composed at some period when Jewish dead were left 
un buried, either m the time of Antiochus Epiphanes (2 Macc 
V 10), or in that of Hadrian, after the revolt of Bar-Cochebas 
If our choice were limited to these two periods, we should 
certainly prefer the former For the book carries withm itself 
signs of early date It contams no Messianic expectation nor 
any reference to a future life The last fact is obscured by 
the Vulgate Even in the I tala the word aeterna is added in 
XU 9 after saturahuntur vita 

A new interest has been added recently to the study of Tobit 
by the publication of the Wisdom of Ahtkar (Ahiqar) In the 
Book of fobit Ahikar is represented as the prime minister of 
Sennacherib and his son Esar-haddon, and is claimed by Tobit 
as his nephew There is a desire manifested to bring in Ahikar 
wherever possible (1 21, 22, 11 10, xi 18, xiv 10) The 
mtention evidently is to bestow authority upon the fiction by 
connecting it with a story already known 

See K D Ilgen Die Geschtchie Tobias fiach dre vevsehtedenen 
Onginalen (Jena 1800), Fntzschc Handbuch zu den Apocryphen 
(Leipzig 185^), F H Reusch, Das Buck Tobias (Freiburg 1857), 
SclinxoT, Geschichte 3rd edition, Ad Neub.auer The Book of Tobit 
(Oxford 1878), Fuller m Speaker ^ Commentary (1888) , E J Dillon 
Contemporary Reviej) (March i8g8), The Story of Ahikar by Cony 
bcare, Hams and Lewis (Cambridge 1898), J Rendcl Hams, 
“The Double Text of Tobit “ American Journal of Theology (July 
1899) pp 541-554, Moulton “The Iranian Background of lobit “ 
Expository Times (March 1900) pp 257-'2(>o, B F Westcott in 
Smith s Diet Bible ^ T T Marshall m Hastings s Diet Bible ^ W Erbt 
in Ency Bib , Toy in Jewish Encyclopedia, Johannes Muller 
Batrage zitr Lrklarung and Kritik des Buches Tobit, and in the 
same volume AlUi and Herkunft des Achtcar Romans and sein 
Verhaltm^s zx* Aesop by Rudolf Smend (SxG S) 

TOBOGGANING (Micmac Indian, tohaakariy sledge), the sport 
of sliding down snow-covered hills and artificial ice-chutes on 
the toboggan, a sled from 3 ft to 8 ft long and 2 ft ♦o 3 ft wide, 
formed of strips of wood from J in to J in in width, fitted together 
and curv^ed up at the front The toboggan is not so well fitted for 
use on roads that are not steep or very smooth as is the sled pro- 
vided with runners, but is generally used on open hills, or upon 
artificial courses (chut(s), which are very popular in Canada 
For “ Tobogganing,” as loiown in the Engadinc winter resorts, 
see Coasting 

TOBOLSK, a government of western Siberia, having the Arctic 
Ocean on the N , the governments of Archangel, Vologda, Perm 
and Orenburg on the W , the provmces of Akmolinsk and Semi- 
palatmsk on the S , and the governments of Tomsk and Yeni- 
seisk on the E It is one of the largest provinces of the Russian 
Empire, occupying 530,820 sq m The northern coast is 
formed by the Yalmal or Yanmal peninsula, separating the 
Ba} of Kara (on the west) from the double bays of the Ob 
and Ta? (on the cast) The Pai-ho coast-ridge touches 
Tobolsk only at its south-eastern extremity The Urals 
propel, which run south-west from the Kara Sea as far as 
the Toll-pos (S445 ft ), and thence take a southerly direction, 
form the boundary between Tobolsk and Vologda as far as | 
62° N , but further south their eastern slopes are included , 
in the government of Perm, and •only their lowest spurs, 
200 m from the mam cham, belong to Tobolsk j 

The remainder of the government is lowland but vanes greatly 
in its diflerent parts In the south it a'’sumes the character of grassy 
steppes or prairies in the north of immense marshes sparsely over- 
grown with forest and of treeless tundras as the shores of the Arctic 
Ocean are approached The south steppes in their turn may be 
subdivided into two distinct portions, the Tobol and Ishim steppe 


in the west and the Baraba m the east The former, nearly 43,000 
sq m m area is one of the most, fertile parts of the empire One- 
third IS under forest, and the remainder has a soil of very productive 
black earth which enjoys the further advantage of being sufficiently 
drained The climate is very severe, the mean annual temperature 
(30® to 34° F ) being that of the north of Sweden and of ArchangeL but 
the warm summer (65® to 08° in July) and the amount of light 
received from a bright sky combine to make vegetation develop 
With a rapidity unknown to west Europe The Baraba steppe 
extends to about 55 000 sq m and is covered with recent deposits, 
but as there is no definite slope, the surface waters accumulate 
in a large number of lakes and marshes The climate is moister 
and the summer shorter and less hot than in the Tobol and Ishim 
steppe Forests, consisting chiefly of birch occur sporadically 
over its surface The soil of this region also is vtry productive 
but the fertile patches are separated by marshy grouyd and the 
dense clouds of mosquitoes in summer are a plague to both man and 
beast To the north of the regions just indicated iie the administrative 
districts of Tura Tobolsk and Tara, with an area of about no ooo 
sq m , this may be described as the taiga region It consists 
throughout of impenetrable forests and quaking quagmires — the 
dreadful urmans, which are altogether impenetrable 50 m from 
the scattered settlements Gigantic cedar-trces larches, firs, pines 
birches and maples grow very doge together, and the underwood 
IS so dense that a passage can be forced only with the hatchet the 
difficulties being further increased by the abundance of decayed 
wood and by the marshy foo+hold To cross these urmans, which are 
treacherously conce alcd under a swaying carpet of grassy vegeta- 
tion a kind of snow-shoe has to be used even in ‘:)ummcr and many 
can be crossed only m winter Indeed vast areas have never been 
visited by man 1 he south-western parts of this region are traversed 
by the Siberian highway, and to this circumstance alone is it indebted 
for its population of nearly half a million 

The government is drained by the Ob, which traverses it for more 
than 1300 m , and is navigable throughout It receives many 
tnbutanes, some of which are 200 to 350 m long, but flow through 
quite uninhabited regions The Irtysh, a left-hand tributary, 
spreads a network of affluents all ov( r the south of the government 
and IS navigable for the whole of its length of 760 m , it receives 
the Tolx>l, about 420 m long, also navigable, the Ishim, and a 
number ot less important streams, while the Tura, a tributary of 
the Tobol, is also navigable Navigation lasts for nearly six months 
in the south The first steamer on the Ob system was Hunched m 
1845 and the second m i860, since the latter date steam navigation 
has steadily developed 

The estimated population in 1906 was 1,656,700, and is prac- 
tically all Russian, except for some 42,000 Tatars m the south, 
i8,ooo Ostyaks, 4500 Samoyedes, and 4800 Voguls There are, 
moreover, about 5000 Germans and Finns, some J ews in the towns, 
and abouti 1 500 gipsies The government is divided into ten 
districts, the chief towns of which are Tobolsk, Berezov, Ishim, 
Kurgan, Sugut, Tara, furinsk, Tyukalinsk, Tyumen and 
Yalutorovsk The standard of education is very low The 
Ostyaks arc in a very miserable condition, having come under 
heavy obligations to the Russian merchants and being com- 
pelled to hand over to them nearly all the produce of their 
hunting and fishing The Tatar settlements are prosperous m 
the south, but not m the Tobolsk district, where their lands 
have been appropriated for the Russian settlers Many of the 
Samoyedes, Ostyaks and Voguls are nominally Christians The 
Russians and the Tatars live mostly by agriculture Of the total 
area of land regarded as suitable for cultivation (28,^00,000 
acres), 15,600,000 or 55 % are owned by the peasant com- 
munities 

Agriculture is generally the chief occupation, and Tobolsk is fast 
becoming a granary from which corn is exported to the northern 
governments of European Russia The total area under cereal 
ciop^ in 1900 was 3,334,600 acres, and the pimcipal crops are 
r^'e wheat, oats, barley and potatoes Flax, hemp and tobacco 
are cultivated m the south Livestock breeding is carried on on a 
largo scale Dairy-farming has made remarkable progress since 
th( trans-Siberian railway was built 

The industries are insignificant (chiefly tannmg, distilling and 
tallow-melting) , ironworks and cloth mills art still m thoir infancy 
The export of cattle hides, tallow, corn, flour, fish and furs to 
Russia, both from Tobolsk and from the Kirghiz steppe, is of some 
importance Spirits are sent farther east to Tomsk , while all kinds 
of manufactured wares arc imported from Russia 1 he fairs of Irbit 
and Ishim arc the chief centres for trade (P A K , J T Be ) 

TOBOLSK, a town of Asiatic Russia, capital of the government 
of the same name, on the right bank of the Irtysh, near its con- 
fluence with the Tobol Pop (1900), 21,401 It is 305 m 
E N E from Ekaterinburg, and is no longer the capital of West 
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Siberia nor even an administrative centre for exiles The kreml, 
or citadel, built in the reign of Peter the Great, by Swedish 
prisoners, in imitation of the kreml of Moscow, contains the 
cathedral, erected towards the end of the 17th century Some 
12 m south-east are the ruins of the “ fort of Kuchum,” the 
sitc*of the capital of Siberia, Isker, before the Russian conquest 
Tobolsk was founded in 1587 by Cossacks, and forms the see of 
the bishop of Tobolsk and Siberia 
TOBRUK (anc Antipyrgos), a settlement with small Turkish 
garrison on a fine natural harbour situated on the N coast of 
Africa at the intersection of 32° N Lat with 24° £ Long 
The harbour, which is small but deep, and sheltered by high 
ground, opens to the east It is about 2 J m long by f m wide, 
the depth in the centre is ovci 40 ft and soundings of over 30 ft 
extend to within a very short distance of the shores It is the 
only safe port easily accessible to large vessels for over 1000 m , 
between Sfax m Tunisia and Alexandria, for, although there is 
safe and deep anchorage in the recess of the Gulf of Bomba, the 
entrance is rocky and difficult • Tobruk has long been the out- 
let for the trade of the oases which extend from Jarabub to 
Siwah, and arc a stronghold of the Senussi ordci (see Cyrenaic\), 
and It IS also the headquarters of the Libyan sponge fishery, 
prosecuted by Greeks In the spring it is visited by a great 
number of boats, to protect which a small Hellenic warship 
has sometimes been despatched But it is as a future man-of- 
war harbour that Tobruk is likely to be important It has been 
visited both by British and Italian squadrons and has become 
an object of considerable solicitude to the government of 
Italy By running into Tobruk and the neighbouring Gulf gf 
Bomba the Ficnch fleet eluded British vigilance on its way to 
Egypt in 179S (D G H ) 

TOCHI VALLEY, or Dawar, one of the chief routes into 
Afghanistan in the North West Frontier Province of Indii It 
leads from the Bannu through tribal country, and is inhabited 
by the Diwari {qv) The valley is divided into two parts, 
known as Upper and Lower Dawar, by a narrow pass called the 
Taghrai Tangi, some three m long Between Dawar and British 
teiritory is the low range of uninhabited hills, which skirt the 
Bannu district It was by this route that Malimud of Ghazni 
effected several of his raids into India and the remains of a road 
flanking the valley and of defensive positions are still to be 
traced After the Wa/inslan Expedition of 1.894 the Torhi was 
garrisoned by British troops , but when Lord Curzon rcorgam/cd 
the frontier in ic)oi, the British troops v/ere withdrav/n , and their 
place supplied by tribal militia The chief posts are Saicigi, Idak, 
Mil inshah, Datta Khel and Shcranni The valley was the 
scene of action for the Tochi or Dawan Expedition under 
Bijgadier-Gener.al Keyes in 1872, and the lochi Expedition 
uncicr General Come Bird in 1897 
TOCQUEVILLE, ALEXIS HENRI CHARLES MAURICE 
GLEREL, CoMTF de (1.805-1859) was horn at Verneuil on the 
29th of July 1805 Ills family on the father’s side were of good 
descent, and dijlingui^hed both in the law and in arms, while 
his mothei was the granddaughter of Malcshcrbes Alexis dc 
Tocqueville was brought up foi the bar, or rather for the bench, 
and became an assistant magistrate in 1830 A year later he 
obtained from the government of July a mission to examine 
prisons and penitcntiaiies in America, and proceeded thither 
with his lifc-long friend Gustave de Beaumont He returned in 
less than two years, and published a report, but the real result 
of his tour was the famous De la Demorratte en Amhique, which 
appeared in 1835, and very soon made his reputation (3rd ed 
1868) It was at once caught up by influential members of 
the Liberal party m-England, which country Tocqueville scon 
after visited, and where he married an Englishwoman Return- 
ing to France, he was elected a member of the Academic des 
sciences morales et pohtiqnes (Jan 6, 1838), and beginning life 
as a country gentleman at Tocqueville, he thought to carry out 
the English ideal completely by standing for the chamber of 
deputies But, with a scruple which illustrated his character, 
he refused government nomination from M0I6, and was defeated 
Later he was successful, and sat for several years both before 


and after the revolution of February, becoming in 1849 vice- 
president of the assembly, and for a few months minister of 
foreign affairs He was a warm supporter of the Roman expedi- 
tion, but an equally warm opponent of Louis Napoleon, and after 
bemg one of the deputies who were arrested at the coup d^rfat 
he retired from public life Twentv years after his first, he 
produced another book, De VAncten regime, which almost, if iTot 
quite, equalled its success His health was never very strong, 
and in 1858 he broke a blood-vessel He was ordered to the 
south, and, taking up his residence at Cannes, died there on the 
i6th of Apnl 1859 He had published some minor pieces 
during* his lifetime, and his complete works, including much 
unpublished correspondence, were produced after his death in 
uniform shape by H G dc Beaumont {(Euvres completes de 
Tocqueville, 9 vols , 1860-1865) 

During the last twenty years of hi life, and for perhaps half 
that time after his death , I ocqueville had an increasing European 
fame His manner, which is partlv imitated from Montesquieu, 
has considerable charm , and he \v as the first and has remamed 
the chief writer to put the orthodox liberal ideas which governed 
European politics dunng the first half or two- thirds of the 19th 
century into an orderly and attractive shape He was, moreover, 
as has been said, mutli taken up by influential persons in Eng- 
land — N W Senior, John Stuart Mill and others — and he had 
the great advantage of writing absolutely the first book 
of rtasonrd politics on democratic government in America 
Besides, he was, if not an entirely impartial writer, neither 
a de^^’otee nor an opponent of democracy All this gave him a 
ver\ great advantage which he has not yet wholly lost At the 
same time he had defects which were certain to make themselves 
fch as time wont on even without the alteration of the centre 
of liberal opinion which has taken place of late years The 
chuf of these was a certain weakness which ran hardl} be 
described bv any word more dignified than “ priggishness ” 
His correspondence with M0I6, above alluded to, is an instance 
of this, and it was also reflected on in various epigrams by 
countrymen and contomporarics, one of these arcuses him of 
having “begun to think before he had begun to learn,” while 
another declares that he avail Vair de mvoir de ioute eterniti ce qu*tl 
venait d'apprendre lie appears both in reading history and 
in conducting actual politic al business to have been constantly 
surprised and disgusted that men and nations did not behave 
as he expected them to liehave This excess of the deductive 
sp’nt explains at once both the merits and the defects of his two 
great works, which will probably remain political classics, though 
they are less and less likely to be used as practical guides, 

^co Ticinnrh Jiccjuts Alexis dc Tocquemlle exn Lebens und 
Getsleshild (Vienna, 1876), James Bryce, Tnt Predictions of Toeque- 
vtlle (Baltimore 1887), Count do Puymaigre Les *>ouvemfs 
d* Alexis de Tocqueville (1895), and Correspondance entre Alexis de 
Tocqueville et Arthur d^ Gobtneau (igoS; 

TOCSIN, a signal of alarm given by the ringing of a bell, hence 
any warning or danger signal The earliest form in English is 
tocksaincy which was borrowed from the 0 Fr toquesin {toquer, 
to strike, cf toucher and sin, mod stgne, a signal, Lat signurn) 
The use of “ touch ” and its cognate forms with the idea of 
giving a sound is seen m “ tucket,” Ital toccata, which probably 
originally meant a signal given by tap of drum, but is always 
applied to a flourish or fanfare on a trumpet 

TOD, JAMES (1782-1835), British officer and Oriental scholar, 
was bom on the 20th of March 1782, and went to India as a 
cadet in the Bengal army in 1799 He commanded the escort 
attached to the icsident with Sindia from 1812 to 1817 In the 
latter year he was in charge of the Intelligence Department 
which largely contributed to break up the confederacy of Maratha 
chiefs in the Pindari War, and was of great assistance m the 
campaign in Rajputana In 1818 he was appointed political 
agent for the states of western Rajputana where he conciliated 
the chieftains, settled their mutual feuds and collected materials 
iorhxs Annals and Antiquities of Rajasthan (2 vols , 1829-1832) 
Another book of value, TraveU in Western India (1839), was 
published posthumously. He returned from India m 1823, 
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was promoted lieutenant-colonel in 1826, and died in London 
on the 17th of November 1835 

TODAS, a small pastoral tribe of southern India, found only 
on the Nilgin hills They are distinguished by their tall, well- 
proportioned figures, aquiline noses, long, black, wavy hair and 
full beards Iheir colour is a light brown Iheir dress con- 
sists of a single cloth, which they wear like the plaid of a Scottish 
highlander The women cover the whole body with this mantle 
Their sole occupation is cattle-herding and dairy-work lhe> 
practise polyandry, a woman marrying all the brothers of a 
femily The proportion of females to males is about three to five 
riieir language is a mixture ot lamil and Kanarese, and is 
classified by Bishop Caldwell as a separate language of the 
Dravidian family The Todas worship their dairy-buffaloes, but 
they have a whole pantheon of other gods The only purely 
religious ceremony they have is Kona Shastra, the annual 

sacrifice of a male buffalo calf Toda villages, called mands, 
usualK consist of five buildings or huts, three of which arc used 
as d^vellings, one as a dairy and the other for sheltering the calves 
at night These huts are of an oval, pent-shaped construction 
usually 10 ft high, 18 ft long and 9 ft broad They are built 
of bamboo fastened with rattan and thatched Each hut is 
enclosed within a wall of loose stones Ihe inhabitants of a 
mand are generally related and consider themselves one family 
The lodas numbered 807 m 1901 
See W H R Rivers 7 he Lodas (1906) 

TODHUNTER, ISAAC (1820-1884), English mathematician, 
son of George Todhunter, a Nonconformist minister, was born 
at Rye on the 23rd of November 1820 He was educated at 
Hastings, at which town his mother had opened a school after 
the death of his father in 1826 He became an assistant master 
at a school at Peckham, attending at the same time evening 
classes at the Universit> College, London In 1842 he obtained 
a mathematical scholarship and graduated as B A at London 
University, and was awarded the gold medal on the M A 
examination About this time he became mathematical master 
at a school at Wimbledon In 1844 he entered St John’s Col- 
lege, Cambridge, where he was senior wrangler in 1848, and 
gamed the first bmith s prize and the Burney prize, and m 1849 
he was elected to a fellowship, and began his life of college lecturer 
and private tutor In 1862 he was made a fellow of the Royal 
Society, and in 1865 a member of the Mathematical Society of 
London In 1871 he gained the Adams prize and was elected 
to the council of the Royal Society He i\as elected honorary 
fellow of St John’s in 1874, having resigned his fellowship on 
his marriage in 1864 In 1880 his eyesight began to fail, and 
shortly afterwards he was attacked with paralysis He died 
at Cambridge on the ist of March 1884 

Works — Treatise on the Differential Calculus and the Elements of 
the Integral Calculus (1852, Oth cd , 1873), Treatise on Analytical 
Statics (1853 4th ed 1874) , Treatise on the Integral Calculus (1857, 
^th ed 1874), Treatise on Algebra (1858 0th cd 1871), Treatise 
on Plane Co-ordinate Geometry (1858 3rd ed i86i), Plane Trigo- 
nometry (1859 4th cd 1869), Spherical Trigonometry (iS^g) , History 
of the Calculus of Variations (18O1), Theory of Equations (1861 2nd 
ed 1875), Examples of Analytical Geometry of 1 hree Dimensions 
(1858, 3r(l ed 1873), Mechanics (18O7) History of the Mathematical 
Theory of Probability from the lime of Pascal to that of Lagrange 
(1805J, Researches in the Calculus of Variations (1871), History of 
the Mathematical Theories of ittraction and Figure of the Earth from 
Newton to LaMace (1873), Elementary Treatise on Laplace* s Lame's 
and Bessel's Functions (1875) , Natural Philosophy for Beginners 
(1877) An unfinished work The History of the Theory of Elasticity, 
was edited and published posthumously in 1880 by Karl Pearson 
Todhunter also published kc»ys to the problems in his textbooks on 
algebra and trigonometry, and a biograplucal work William 
Whewell, Account of his Writings and Correspondence (1876) in 
addition to many original papers in scientific journals 

See obituary notices m the Proc L^nd Math boc (1884), and 
Proc Roy Soc (1884) 

TODI (anc Tuder), a town and episcopal see of the province 
of Perugia, Italy, 28 m S of Perugia by road, on a steep hill 
above the east bank of the Tiber, 1348 ft above sea-level, and 
866 ft above the nver Pop (1901), 3599 (town), 16,528 
(commune) Some portions of the ancient town walls — of two 
encemtes, an inner and an outer, the former attributed to the 
original Umbrian inhabitants, the latter to the Romans — ^are 


preserved, and also remains of baths, amphitheatre, theatre, 
and a substruction wall of massive masonry, with four niches 
Here was found the bronze statue of Mars, now in the Vatican, 
so that the buildmg is sometimes erroneously called the temple 
of Mars Beneath the cathedral square, at the highest point 
of the town, is a large reservoir Ihe Romanesque cathedral 
has a simple fa9ade (partly of the nth, partly of the I4lh 
and 15th centuries), with a fine portal and rose window In 
the same square is the massive Romanesque Gothic Palazzo 
Comunale of 1267, the Palazzo dei Priori and the Palazzo della 
Podesta The Gothic church of S Fortunato^ with its nave 
and aisles of the same height, has a splendid portal, the upper 
part of the fa9adc is unfinished Both this church and the 
cathedral have good choir-stalls 

Just outside the town on the west is the pilgrimage church of 
S Maria della Consolazione, one of the finest buildings of the 
Renaissance, and often wrongly attributed to Bramante Con- 
temporary documents prove that the interior was begun in 
1508 by Cola Mattcuccio da Cifprarola, and the exterior com- 
pleted m 1516-1524 by Ambrogio da Milano and Francesco di 
Vito Lombardo, the slender dome was not added till 1606, 
its plan is a Greek cross S Fillippo in the town, a church of 
the early i6th century, betrays the influence of the Consolazione 
m details 

Durmg the period of its independence, the town struck coins with 
the legend T utere It is hardly mentioned in history until it received 
Roman citizenship in the Social War Crassus took it in 83 b c , 
and a colony was founded theie by Octavian including some soldieis 
of the 41 St legion which only existed m his time after which it bore 
the name Colonia lulia pda Tuder It was a station on the road 
between Amena and Perugia but otherwise is hardly mentioned 
Nirses won a victory over the Goths near Todi in 552, and Totila 
lost his life in the middle ages it had fiequcnt struggles with 
Perugia and its obedience to the church until the i6th century was 
somewhat fitful The vilUge of Vicus Martis fudertium lay 9 m 
to the oast on the Via Flaminia Several inscriptions mention it 
{Corpus inscript lat xi 094) 

TODLEBEN (or Totleben), FRANZ EDUARD IVANOVICH, 

Count (1818-1884), Russian engmeer general, was born at Mittau 
in Courland, on the 20th of May 1818 His parents were of 
German descent, and of the mercantile class, and he himself 
was intcn(kd for commerce, but a strong instinct led him to 
seek the career of a military engineer He entered the school 
of engineers at St Petersburg, and passed into the army in 1836 
In 1848 and the two folio wmg years he was employed, as cap- 
tain of engineers, m the campaigns against Schamyl in the 
Caucasus On the outbreak of war between Russia and Turkey 
m 1853, he served in the siege of Silistria, and after the siege 
was raised was transferred to the Crimea (see Crimean War) 
Sevastopol, while strongly fortified toward the sea, was almost 
unprotected on the land side Todleben, though still a junior 
field officer, became the animating genius of the defence By 
his advice the fleet was sunk, in order to blockade the mouth of 
the harbour, and the deficiency of fortifications on the land side 
was made good before the allies could take advantage of it 
The construction of earthworks and redoubts was carried on 
witR extreme rapidity, and to these was transferred, in great 
part, the artillery that had belonged to the fleet It was m 
the ceaseless improvisation of defensive works and offensive 
counterworks to meet every changing phase of the enemy^s 
attack that Todleben ’s peculiar power and originality showed 
Itself He never commanded a large army m the open field, nor 
was he the creator of a great permanent system of defence like 
Vauban But he may justly be called the originator of the 
idea that a fortress is to be considered, not as a walled town 
but as an entrenched position, intimately connected with the 
offensive and defensive capacities of an army and as susceptible 
of alteration as the formation of troops m battle or manoeuvre 
Until the 20th of June 1855 he conducted the operations of 
defence at Sevastopol in person, he was then wounded in the 
foot, and at the operations which immediately preceded the 
fall of the fortress he was not present In the course of the siege 
he had risen from the rank of lieutenant-colonel to that of 
lieutenant-general, and had also been made aide-de-camp to the 
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tsar. Wh6n he recovered he was employed in strengthening 
ihe fortifications at the mouth of the Dnieper, and also those 
of Cronstadt. In 1856 he visited England, where his merits 
were well understood. In i860 he was appointed assistant 
to the grand-duke Nicholas, and he became subsequently chief 
of ^e department of engineers with the full rank of general. 
He was given no command when war with Turkey began in 
1877. It was not until after the early reverses before Plevna 
{q-v.), that the soldier of Sevastopol was called to the front, 
'fodleben saw that it waiuld be necessary to draw w^orks round 
Osman Pasha, and cut him off from communication with the 
other Turkish c^?mmanders. In due time Plevna fell. Todleben 
then undertook the siege of the Bulgarian fortresses. After 
the conclusion of preliminaries of peace, he was placed in com- 
mand of the whole Russian army. When the war was over 
he became governor of Odessa and hereditary count. But his 
health was broken, though for some time after 1880 he held 
the post of governor of Vilna, and after much suffering hi* died 
at Bad Soden near Frankfort -(^-Main, on the ist of July 1884. 

His great work on the defence of Sevastopol appeared in Russian 
French and German (5 vols. 1864-1872). Besides, this, he wrote a 
letter to General Brialmont on the operations around Idevna; this 
was printed in the Russian engineer journal, and in German in the 
Archiv fiir preussische Artillerie-offizieye (1878). 

Sec Brialmont, Le GMral comte Todleben (Brussels, 1884); Rieger, 
“ Todleben ii. seines Wirkens Bedcutung fur die Kriegskunst dcr 
Zukunft " (in Mittheilungen tiber Gegenstdnde des Artillefie- und 
Geniewesens, Vienna, Witzleben, in Internationale Revue iiber 

die gesammten Armeen und Flatten (1879); Schroder, in Archiv fur 
Artillcrie- und Jngenicur-Offizicre (f-J('rlin. 1S88); Life by Schilder 
(in Russian, St Petersburg, 1885-1S87); Krahmer, General- Adjutant 
Graf Todleben (Berlin. 18S8). 

TODMORDEN, a market town and municipal borough in the 
Sowi'rby parliamentary division of the West Riding of York- 
shire, England, extending into the Middleton parliamentary 
division of Lancashire; 19 ni. N.N.E. of Manchester, on the 
Lancashire Ik Yorkshire railway. Pop. (1901), 25,418. It 
lies on both sides of the river Calder, and the scenery of the 
valley is beautiful in spite of the numerous factories. Tod- 
morden Hall, a picturesque old mansion of various dates, was 
the seat of the Radcliffes, but they sold the manorial rights 
about the close of the 17th century. The town-hall is a hand- 
some classical building erected in 1875; it bridges the county 
boundary, the Calder, enabling the magistrates to exercise 
jurisdiction in both counties. There is a bronze statue to 
John Ficlden (1784-1849), to whose energy in developing the 
cotton manufacture the town owes much of its prosperity. 
The staple industry is the spinning and w^eaving of cotton, and 
there are also foundries and machine-works. The municipal 
borough, incorporated in 1896, is under a mayor, 6 aldermen 
and iS councillors. Area, 12,773 acres. 

TODY, T. Pennant’s rendering {Gen, Birds, pp. 15, 61) 
through the French Todier of M. J. Brisson (Ornithologie, iv. 
528) of the somewhat obscure Latin word Todus,^ not un- 
happily applied in 1756 by Patrick Browne {Civ, and Nat. 
Hist. Jamaica, p. 476) to a little bird remarkable for its slender 
legs and small feet, the “ green sparrow ” or “ green humming- 
bird ” of Sir H. Sloane ( Voyage, ii. 306). The name, having 
been tak(‘n up by Brisson {loc. cit.) in 1760, was adopted by Lin- 
naeus, and has since been recognized by ornithologists as that 

1 In Forccllini's Lexicon (ed. Do Vit, 1875) we find “ Todiis genus 
paiwissimac avis tibias habens perexiguas. ” Du Cange in his Glossa- 
rtum quotes from Festus, an ancient grammarian, " Toda est avis 
quae non haber ossa in tibiis; quarc semper est in motu, unde I'odiu 
(al. Todinus) dicitur illo qui velociter todet et movetur ad modum 
todae, et todero, moveri et Ircmerc ad modum todae." The evidence 
that such a substantivaas Todus or Toda existed seems to rest on the 
adjectival derivative tound in a fragment of a lost play (Syy«s) by 
Plautus, cited by this same Festus. It stands “ cum extritis 
[extortis] tabs, cum todillis [/ecfinfs] crusculis but the passage is 
held by scholars to be corrupt. Among naturalists Gesner in 1555 
gave currency {Hist, animalium, iii. 719) to the word as a substan- 
tive, and it is found in Levins’s Manipulus vocabulorum of 1570 (ed. 
Wheatley, 1867, col. 225) as the equivalent of the English “ tit- 
mouse." Du Cange allows the existence of the adjective todinus. 
Stephanus suggests that todi comes from rvrdol, but his view is not 
accepted. The verb todere may perhaps be englishcd to " toddle " I 
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of a valid genus, though many species have been referred to it 
which arc now known to have no affinity to the type, the Todus 
viridis of Jamaica, and accordingly have since been removed 
from it. The genus 'Todus wa.s at one time placed among the 
Muscicapidae (cf. Flycatcher); but J. Muric’s investigations 
{Proc. Zool. Society, 1872, pp. 664-680, pi. Iv.) have conclu- 
sively proved that it is not passerine, and is nearly allied to 4 he 
Momotidae (eft Motmot) and Alcedinidae (cf. Kingfisher) 
it being regarded as forming a distinct sub-family Todinae 
of the Momotidae peculiar to the Greater Antilles, each of 
which islands has its own species, all of small size, the largest 
not exceeding four inches and a half in length. 

Of the species already named. T. viridis, P. H. Gosse {B. Jamaica, 
pp. 72-80) gives an interesting account. “ Always conspicuous 
from its bright grass-green coal and crimson- velvet gorget, it is 



(After C>oss<:.) 

Tody {Todus viridis), 

still a very tame bird; yet this seems rather the tameness of indiffei- 
ence than of confidence; it will allow a person to approach very near, 
and, if disturbed, alight on another twig a few yards distant . . . 
commonly it is seen sitting patiently on a twig, with the head drawn 
in, the beak pointing upwards, the loose plumage puffed out, when 
it appears much larger than it is. It certainly has an air of stupidity 
when thus seen. But this abstraction is more apparent than real; 
if we watch it, we shall se(i that the odd-looking grey eyes are glancing 
hither and thither, and that ever and anon the bird sallies out upon 
a short feeble flight, snaps at something in the air, and returns to his 
twig to swallow it." The birds of the family also show their affinity 
to the kingfishers, motmots and bcc-eaters by burrowing holes in the 
ground in which to make their nest, and therein laying eggs with 
a white translucent shell. The sexes differ little in plumage. 

All the four species of Todus, as now restricted, present a general 
similarity of appearance, and possess very similar habits; and even 
these, by some ornithologists, might be regarded as geogr^hical 
races. The Cuban form is T. multicolor ; that of Haiti is T. sul)- 
ulatus or dominicensis; and that of Porto Rico, originally named 
in error T. mexicanus, has since been called hypochondriacus. ( A. N.) 

TOGGENBURG, THE, a special name given to the upper valley 
of the river Thur, in the Swiss Canton of St Gall. It descends 
in a N.W. direction from the watershed between the Rhine and 
the Thur, and is enclosed N.E. by the chain of the Siintis (8216 
ft.) and S.W. by that of the Kurfiirsten (757^ ft.) and of the 
Speer (6411 ft.). It is a fertile valley of about 30 m. in length 
from the soun'e of the river to Wil on the railway line between 
Winterthur and St Gall. The upper half is traversed by an 
excellent carriage road, \^ 4 Jile from Kappel there is a railway to 
Wil (i5i m.). Its industrious population numbered 34 .i 594 
in 1900, nearly equally divided between Romanists and Pro- 
testants, most I V German-speaking. 4 'hosc of the upper half arc 
devoted to pastoral pursuits while those of the lower half are 
engaged in the manufacture of muslin and cotton. This valley 
is as yet frequented only by Swiss visitors, and retains many 
characteristics uf sub-eipine Switzerland before the arrival 
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of the horde of tourists At Wildhaus, the highest village 
(3632 ft ) the house, wherein Iluldreich Zwingh, the Swiss 
Reformer was born in 1484, is still shown The chief village 
IS Lichtenstcig (1387 inhab ), but those of Kirchbcrg (5025 
inhab ) and of Watlwil (4971 inhab) are the most populous 
On the extinction of the mam line of the local counts (1436), this 
portion of their dominions passed to the lord of Karon (in the 
Valais), who sold it m 1468 to the abbot of St Gall (W A B C ) 
TOGO, HEIHACHIRO, Count (1847- ), Japanese admiral, 

was born m Kagoshima He studied naval science and navi- 
gation in England from 1871 to 1878, and first became a pro- 
minent figure when, in 1894, as cap! un of the cruiser ** Naniwa,’* 
he sunk the Chinese troopship “ Kowslnng ” en route for Korea, 
thus precipitating war with China When the Russo-Japanese 
conflict broke out in 1904, he was appointed to the command- 
in-chicf of the Japanese fleet, and under his direction various 
brilliant operations took place, culminating in the battle of the 
Sea of Japan when the Russian fleet was annihilated For 
these services he recened (1907) the title of count In 1906 
he was made a member of the British Order of Merits 
TOGOLAND, a German colony on the Gulf of Guinea, West 
Africa It forms part of the territory formerly distinguished 
as the Slave Coast and was annexed by Germany in 1884 It 
is bounded S by the Atlantic, W. by the British possessions 
on the Gold Coast, N by the French colony of Upper Senegal 
«nd Niger, L by Dahomey, also a brcnch colon> (For map 
ste French West Africa and Gold (oast) The coastline 
is only 32 m m length (1° 14' E to 1° 38' E ), but inland Togo- 
land widens to three or four times that breadth It contracts 
again at its northern boundary to about 30 m From the 
coast northward the extreme Ic ngth is 350 m The area of the 
colony is some 33,700 sq m Pop about 1,000,000 The white 
inhabitants numbered (1009)330, of whom 300 were German 
The boundary between logo and Dahomey, by Franco-German 
agreement of 1897, follows the coast lagoon from Little Popoto 
the ^lono river, ascends the middle of that river as far as 7^" N , 
thence goes in a direct line to 9° N and from that point in a 
north-westerly direction to n'" N The western boundary 
was settkd bv Anglo-C/crman agreements of 1890 and 1899, 
It leaves the coast west of the town of Lome and proceeds m a 
zigzag line to where the Deine river joins the Volta, thence 
follows the Volta to its junction with the Daka and then the 
Daka up to the point where 9® N cuts the ri\er Fiom this 
point the frontier follows a north-easterly course to ii^ 8' N , 
leaving the town of Yendi and the Chakosi territory on the Ger- 
man bide of the boundary line The agreement of 1899 defined 
the western boundary from 8° N northward, and partitioned 
between the two powers a large block of territory, which by an 
agreement of 1888 had been declared a neutral zone The 
northern frontier is a line drawn between the northernmost 
jioints of the eastern and western frontiers 

Physiccl Features — The coast is low and sandy and is formed by 
th(' detritus deposited by the sea current c^'llcd Calema It is 
pci (001)7 Straight, without harlioiirs, and approached only through 
a dan ^crou liar 1 his coast strip is nowhere more tlian 2 m broad 
It mrsl b a senes of lacoons, of which the largest occupy mg a central 
position, IS callc*d the logo Avon or Iliho l.i^oon It is connected 
by a channel running eastw ard paralk 1 with the sea with the Wo and 
Little I’opo 1 i^oons, and with the Mono rivtr Bchmi the lagoons 
an undulating jd an stretehc s some 50 m The bio and Haho the 
two 1 irgest rivers o{ the coast region, both flow into the Togo lagoon 
These rivers rise on the eastern versant of a chain of mountains 
wdiieh traverse the country in a south-westerly to north-easterly 
directioji Beginning in the south-east comer of the Gold C>>ast 
colony this range composed of qu irt/^itcs and schists extends beyond 
the bordds of Togoland into upper Dahomey It lias no general 
name, but in the south is called Agome Dn the eastern side 
it presents a fairly continuous fscarpmgnt It is most elevated in 
its southern poition, Mt Dabo luvmg a height of 3133 ft and 
Mt Atil kiise (in 7° 20' N 0° 43' E) 3248 ft Its general eleva- 
tion IS belwcen 2fX)o end 2500 ft , on the north-west side of the 
ran the country is table 1 ind some 600 to 1000 ft hi ^h Baumann 
Spitze (3215 ft ) IS an isolated peak in 0^ 50' N o® 46' E , east of the 
main ram c South and east of the nngo the country apart from 
that watered by the coist streams, dr uns to the ^lono river The 
greater part of the colony lies west and north of the chain and 
belonr^s to the basin of the Volta The chief nver traversing it is 


tlie Oti, which rises in about 12® N , enters Togoland at its north- 
east corner and runs with a very sinuous course south-south-west 
to its junction with the Volta 'm 7® 37' N For a considerable 
distance the left bank of the Volta itself is in German territory, but 
its lower course is wholly in the Gold Coast colony 

Chmate — The climate on the coast is hot humid and unhealthy 
There are two wet seasons the first lasting from March till June the 
second from September to November Apart from the coast re^on, 
seasons of drought are not uncommon The dry wind from the 
Sahara called harmattan, which carries great quantities of fine red 
sand causes a fall of temperature m the (European) summer 

Flora and Fauna — Coco-nut palms introduced about the begin- 
ning of the 19th century by the Portuguese grow along the coast 
and for 80 m or so inland The lagoons are surrounded by dense 
belts of reeds and the coast-land is covered with low, impenetrable 
bush There are considerable forests of oil palms, rubjier trees and 
vinos and timber and dyewood trees Many of the river valleys 
are densely wooded On the hills the baobab and hyphaene palm 
are characteristic, on the plateau are stretches of open savanna and 
park like country with clumps of silk cotton and shea-butter trees 
The fauna resembles that of other parts of West Africa , it is poor 
on the coast Eleph ints and lions aie found in the interior 

Inhabitants — The inhabitants are negroes and negroids 
In the north the people are mostly Hausa, in the west they belong 
to the Tshi-speaking clans, while on the roast they are members 
of the Fwe (Dahomey) tribes Among the coast people there 
IS a distinct infusion of Portuguese blood, and in all the ports 
are descendants of Brazilian negroes who returned to Africa 
during the 19th century Pidgin English is the common language 
along the coast The Adeli and Akposso hill tribes have a 
dialect of their own In the north the tribes form small, well- 
organized states In the coast-lands the inhabitants are traders 
and agritultuiisLS, m the interior they are largely pastoralists. 
The Hausa are often traders, traversing the country in large 
caravans Ihc inhabitants arc partly Mahommedans, partly 
believers in fetish, comparatively fiw profess Christianity As 
a rule the tribes are peaceful Slave raiding has ceased, but 
domestic slavery in a mild form continues 

7 owns — The capital and chief port is Lome (pop about 5000) 
near the western frontitr It is a creation of tlie Germans the site, 
in 1884, being occupied by a sniill fishing village It is provided 
with a jetty is the se i terminus of the railway systems the residence 
of the governor, and has churches, schools hospitals and large 
business houses The chief African traders art Hausa immigrants 
Togo, which has given its nanu to the country is a town on the 
south-eastern sliores of the Togo lagoon On the narrow spit oi 
land betwee^ the lagoons and the sea arc Bagida and Porto Seguro — 
the last named one of the oldest towns on the Slave Coast and the 
jiort of Togo town — and close to the eastern frontier Little Popo, 
Ccdled by the (mermans Anecho Anejo or Anecho means the houses 
or quarter of the Ancs 1 he Anes are reported to have come from 
the Gold Coast by sea and to have been wiccked at this place 
Little Popo dates from the 17th cexitury or earlier At the time of 
the German annexation Anecho was one of three distinct quarter^' 
into wh ch the town was divided In the hill country are tho 
government stations of Misahohe and Bismarckburg On tho Volta, 
a short distance above the Oti confluence are the adjacent towns of 
Kete-Krachi, on an affluent of the Mono in 7° N is Sagada In Die 
north arc the largo native towns of Yendi and Sansane Mangu, boLii 
on caravan routes between Ashinti and the Niger countnes 

Agriculture and Trade -The country is rich in natuial products, 
md its resources have been largely develo])«d by the Germans 
It was the first German colony to dispense (1903-1904) with 
an impcri il subsidy tow irds its upkeep Several firms have 
acquired plantations m which coffee, cocoa, cotton, kola and 
other tropical products arc cultivated Coco nut palms thrive, 
maize, yams, bananas, tapioca and ginger are cultivated by the 
native's The chief trade is in, and the principal exports are, 
palm oil and kernels, rubber, cotton, maize, groundnuts {AraeJns), 
shea-butter from the Ba<:sia parkii (Sapotaei ae) , fibres of the 
Raphia vimfera, and the bansevieria gutneensis, indigo and kola 
nuts, ebony and other valuable wood In the interior cattle 
and sheep are plentiful on the plateau horses and donkeys 
The natives have several mdustnes, including pottery, straw 
plaiting, smilhwork and woodearving Some of their carving 
is very fine They colh ct and spin the indigenous cotton, which 
IS of good quality, and dye it with indigo or other pigments, they 
also manufacture very handsome shawls Cotton growing under 
European direction b( gan about 1900, with tho result that in 1901- 
1902 over 100,000 lb of cotton grown from native, American and 
Egyptian seed were shipped to Brt men In subsequent years the 
industry attained considcrabk proportions 

The imports are chiefly textiles metals and hardware, and gin 
Imports are mainly from Germany, exports to Germany and to 
other West African colonies In 1908 the value of the imports was 
(^425,000, of the exports £^^9,000 
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Commun —Good roads have been built connecting the 

coast towns with the principal jjlaces in the interior A railway 
about 20 m long connects Lome with Little Popo From Lome 
another railway 76 m long runs north-west to Agome-Pahme near 
Misahohc I here are telegraph and telephone hnes between Lome 
and Little Popo, and both places are in telegraphic commumcation 
with the Gold Coast and Dahomey, and thus with the international 
caWe system There is direct steamship communication between 
1 ogoland and Hamburg, and the steamers of three French and two 
En^hsh lines call at Togoland ports 

(aovernment, S^c — The colony is admimstered by a governor who 
IS advised by a noimnated council of unothcial members Revenue 
IS derived principally from customs duties, direct taxation being 
hght In 1907-1908 revenue and expenditure balanced at ^^103, 000 
A judicial system has been instituted to which natives as well as 
Europeans axe amenable The government mamtains schools at 
all the coast towns Various missionary societies have also estab- 
lished schools In 1909 some 10,000 native children were receiving 
instruction 

History — Before its annexation by Grermany the lagoons 
were a favourite resort of slavers, and stations were established 
there by Portuguese, British, French and German traders 
The coast natives were deper^ent on the rulers of Dahomey or 
Porto Novo Little Popo and Togo were capitals of small inde- 
pendent kingdoms Little Popo is said to have been founded 
in the 17th century by refugees from Accra, who were driven 
out by the Akwamu At the time that “ the scramble for Africa ” 
began, the narrow strip of coast over which the king of Togo ruled 
was the sole district between the Gambia and the Niger to which 
Great Britain, France or some other civilized power had not a 
claim At Togo Bremen merchants had trading stations, and 
taking advantage of this fact Dr Gustav Nachtigal, German 
imperial commissioner, induced the king of Togo (July 5, 
1884) to place his country under German suzerainty The 
claims made by Germany to large areas of the hinterland gave 
rise to considerable negotiation with France and Great Britain, 
and it was not until 1899 that the frontiers were fixed on all 
sides (see Africa ^ 5) Meantime the development of the coast 
region had been taken in hand On tht whole the history of 
the colony has been one of peaceful progress, interrupted now 
and again, as in 1903, by severe droughts At stated intervals 
the native chiefs are summoned to Lome to discuss adminis- 
trative matters with the government 

See H Klose, Toga unter deutscher i^lagge (Berlin, 1899), a com- 
prehLiisivc survey, with bibliography N Seidel, Ihe Kui>te und das 
VoYland der Togocolome (Berlin, 1897), and Dte Ewhesprache in 
logo (Heidelberg, 1906) Schonhdrt, Volkstumhches aus Togo 
(Dresden, 1909), R Buttner, Die For<;chungsstaiion Bismarckburg 
und Adeli (1894), Das deutsche SchutzgebiU logo (Bremen, 1891), 
L von Ammon, Zur Geologic von Togo und vom Nigtrlandc ’ 
in Mitteil der geog Ge^ll in Miinchen (1905) , Klose, ‘ Religiose 
Anschauungen und Mcnschenopfer in Togo " in Globu^ 1902 P 
Spngadc, Karte von logo, scale i 200,000, 12 sheets, also in 2 sheets 
on the scale i 500,000 (Beihu, 1902-1907) 

TOILET, the process or operation of dressing, also dress and 
Its appurtenances, also applied, especially in the French form 
“ toilette,” to a paiticular costume worn by a lady The word 
IS adapted from French toilette, a diminutive of toile, cloth, Latin 
lela, web, woven cloth, from root of texere, to weave , this word 
survives in the English “ toils,” net, snare 1 The earliest use of 
‘‘ toilet ” and toilette is for a cloth, usually of linen or other fine 
material spread over a table when used to hold the looking- 
glass and all the other articles used in dressing, or for a small 
sheet or cloth thrown over the shoulders of a person while 
being shaved or having his or her hair dressed It was thus 
applied especially to the various articles collectively which 
form the apparatus of a toilet-table or dressing-table 
Dressing-tables or toilettes were articles of domestic furniture 
on which the i8th century cabinet makers and ibenistes of 
France lavished their decorative art The escritoire and 
toilette combined which belonged to Mane Antoinette is m 
the Victoria and Albert Museum, South Kensington (see 
Furniture, Plate IV , fig 4) 

' “ Toil,*' labour, fatigue, weariness, must of course be distin- 
guished The M Eng toilen appears to mean to pull, struggle, and is 
probably related to Scots toilyie, broil, and to Fr tomller, to entangle 
shuffle together, smear It is, however, usually referred to " till,” 
to cultivate, O Eng tiolian, from ttl, profitable, cf Ger Ztel, goal 
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TOKAJ (or Tokay), a town of Hungary, in the county of 
Zempl^n, 148 m E N E of Budapest by rail Pop (1900^,5104. 
It IS situated at the confluence of the Bodrog with the Theiss, and 
gives Its name to the famous Tokay wme Tokaj lies at the 
foot of the Hegyalja Mountains, which stretch to the north and 
north-west of the town, between the rivers Hemad and Bodrog, 
for a distance of about 60 m as far north as Eperjes »lhe 
northern part of the range is also called Sovar Mountains These 
mountains, which liave in the northern part an altitude of 
2700 ft , slope down towards the south-east near Tokaj in a hilly 
plateau of about 1500 ft altitude, where the vineyard region 
is situated This vineyard region covers an area of about 
135 s(!) m , and belongs to 21 adjoining communities The soil is 
of volcanic origin (trachyte) 1 he pnnapal places where the wine 
is produced are Tarczal, Tdlya, Mdd, Liszka, Tokaj, Tolcsva, 
Sarospatak, Keresztur, and Zsadany The yearly production 
averages 5,000,000 gallons It is believed that the vine was 
introduced into this region by colonists from Italy and Morea 
in 1241 

TOKAT (Armenian Evlogkia, anc Daztmon) the chief town of 
a sanjak of the same name in the Sivas vilayet of Asia Minor 
It IS situated in the Sivas Samsun chaussee, altitude 2280 ft , 
at the mouth of a rocky glen which opens out to the broad 
valley of the Tozanh Su, a tributary of the Yeshil Irmak It 
rose to importance under the Seljuks Pop about 30,000, two- 
thirds Mussulman The industries are the manufacture of 
copper utensils and yellow leather, and the stamping of colours 
on white Manchester cotton Near Tokat copper pyrites, with 
iron and manganese, kaolin and coal are found, but most of 
the copper worked here comes from the mines of Keban Maden 
and Arghana Maden, on the upper Euphrates and Tigris 

( 1 ) G H) 

TOKELAU (or Union Islands), a group of three atolls in the 
Pacific Ocean, about 350 m N E of Samoa, belonging to Britain 
Atafu consists of 63 islets, Nukunau of 93 and Fakaafo of 62 
They produce little but copra The natives are all Christians, 
and m type and speech are akm to the Samoans I hey number 
about 500 

TOKEN MONEY, the term emplo>ed originally to describe 
the counters or “ tokens ” issued by traders to meet the lack 
of small change It has now been appropriated bv economists 
and officials to denote the smaller currency that circulates at a 
nominal value higher than its cost It is contrasted with 
“ standard ” money , and is limited in its amount by state 
authority Its power of discharging debts is also limited 
in England, e g , silver is legal tender only up to 40s , copper to 
12 pence Various substances have been utilized for the manu- 
facture of token coinage — silver at a lower degree of fineness, 
copper in different alloys, and nickel ihe Trench term own- 
nate divisionnaire has much the same meaning, so has the 
German Scheidemunze A currency, re-stneted in amount, but 
with full legal tender power — such as the Indian rupees and the 
French 5-franc pieces — is midway between token and standard 
money Representative money also bears some analogy to 
token coinage (See Money and Seigniorage ) (( F B ) 

TOKUGAWA, the name of a Japanese family which piovided 
the ruling dynasty of shoguns from 1603 until the revolution 
which restored the power of the mikado in 1867 The founder 
of this dynasty was ly^yasu Tokugaw^a (1542-1616), a great 
general and consummate politician, who was connected by 
descent with the Minamoto clan The most famous of the 
subsequent shoguns was his grandson lyemitsu (from 1623 to 
1650 (See Japan History) 

TOKYO (or Tokio, formerly called Yedo), the capital of 
the empire of Japan, situated in 35° 41' N and 139° 45' E , at 
the head of the bay of the same name on the south-east coast 
of the mam island The city stands on the banks of the nver 
Sumida, which, although fairly wide, is unnavigable by vessels 
of large tonnage owing to its shallowness Yokohima, with 
which T6ky6 is connected by 18 m of railway, is practically 
the port of the capital Tokv o is the centre from which several 
railways radiate The trains of the Tokai-do hne, starting from 
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the Shimbashi station, run westwards to Kobe, thence to Shim- 
onoseki, at the western end of the main island, a distance of 
700 m The Uyeno station is the starting-point for trams to 
Aomori, a town 460 m away, at the northern extremity of the 
island In 1907 a central station was designed to be built south 
of the imperial palace 

Tvie chmate is mild and healthy, and for the greater part 
of the year very pleasant, the seasons of sprmg and autumn 
being more especially delightful 

The area of Tokyo is about 30 sq m Topographically it 
may be divided into two parts, upland and lowland (Yamanote 
and Shitamachi) There are hills varying in height from 50 to 
130 ft in the upland district, that is to say, the outskirts 6f the 
city from north to west Lowland T6k\o, that part of the 
city covering the flats on both sides of the nver Sumida, is 
intersected by a system of canals 1 he bridges over the Sumida, 
and those which span the canals, have ah ^avs been distinctive 
features of Tokyo Ihe Nihon-bashi (Bridge of Japan), m the 
distrii t of the same name, is by far the most famous It is 
the point from which all distances m Japan are measured The 
largest bridges are those named Azuma, Umaya, Ryogoku, 
Shin-o and Eitai o\ er the Sumida 

The streets were fomnerlv narrow and irregular, but the , 
principal thoroughfares have been widened under the Street 
Improvement Act of 1888 Electric tramcars run throughout ' 
the city carry mg passengers at a uniform rate of 4 sen, which 
means that it is possible to tiavel some 10 m for one penii) 
The jinrikisha, drawn by one man or sometimes two men, which 
were formerly the chief means of passenger conveyance, have 
notabl) decreased in number since the introduction of the trams 
Tok)o has often experienced earthquakes, and more than once 
has suffered from severe shocks, which have hitherto prevented 
the erection of very large buildings The numerous residences 
of the claimyos were the chief characteristics of the old town, 
especially in the Kojimaehi-ku Many of these have been de- 
molished and government ofiices erected on their sites, others 
have given place to new streets and houses Nearly m the 
centre of Kojimachi-ku, on an eminence, surrounded by moats, 
stood the castle of Yedo, formerl) the residence of the shoguns, 
which was burnt down m 1873 The imperial palace was subse- 
quently erected on this site The palace is half European and 
half Japanese in Its style of architecture The Niju-bashi is the 
mam entrance To the east and south of the palace the neigh- 1 
bourhood has undergone great changes in modern times It wtis 
here, at the Sakurada Gate, that li Kamon-no-Kami, prime 
minister of the shogun’s government was assassinated by the 
anti-foreign party in i860 On the site of his residence a little 
higher up to the right of the gate now stands the war office and 
the ofiices of the general staff In another street, leading from 
the gate, are the foreign office, the supreme court, the local court 
and the departments of justice and the navy The temporary 
buildings of the Imperial Diet, which first met m 1890, are also 
in this part of the capital Adjoining the above-named buildings 
IS the Hibiya Park, modelled on the European style, while 
retaining the special features of the Japanese gardeners’ art 
The parks have always afforded to the people their chief means 
of recreation The largest and most beautiful are those in 
Shiba and Uyeno, formerly the mausolea of the shoguns In 
Uyeno, too, are the Imperial Museum, the Imperial Library 
and the Zoological Gardens The famous Temple of Kwannon, 
the goddess of merc^ , is m the Asakusa Park, m which a per- 
manent fair IS held , it is a great holiday resort of the citizens 
In Kudanzaka Park is the Yasukuni Temple, popularly known 
by the name of Shokonsha, and consecrated to the spirits of 
departed heroes who fell in war Jn the same ground is a 
museum of arms, containing trophies of the wars with China 
and Russia 

Administration — For administr itive purposes TOkyS is divided 
into lifteen distncls or Aw, of which Kojimachi, Hongo, Koishikawa, 
Ushigomc, Yotsuya, Akasaka, Azabu and Shiba are situated in 
the upland portion, while Kanda, Kioboshi, Nihonbashi, Shitay'', 
Asakusa, Honjo and Fukagawa are in the lowland Suburban 
T6ky6 IS divided into eight districts or Gww, which, with the city 
proper collectively form the T6ky6-Tu (prefecture), under the 


generu .1 control of one governor called Fu-Chiji Questions affecti ig 
the interests of the whole Fu come before the Fu-kwaiy or prcfectural 
assembly, made up of representatives from both Aw and Gwn, and a 
prefectural council, of which the governor is president , while 
matters concerning the city alone are discussed by a Shi kwai, or 
municipal assembly, and administered by a municipal council, 
of which the Shicho or mayor is president There is a regular 
water supply worked by the municipahty The reservoir at Yedo- 
bashi IS capable of supplying water (from the nver Tama) to all 
parts at a pressure varying from 80 to 100 ft Hydrants are fixed 
in all the streets for the use of the fire brigade, which has a well 
disciphncd and efficient personnel, and does not lack opportum- 
ties for the exhibition of its skill in a town built largely of wood 
The pohco force is another well- trained and successful service 
Both police and fire brigade are under the command of a single 
Kei*iht ^okan (inspector-general) The postal arrangements are very 
satisfactory, frequent delivenes being made with the utmost de- 
spatch I he telephone system is extensive, including long-distance 
wires to Yokohama, Osaka and other large towns A complete 
ind successful system of (.ducation exists There are many schools 
lor advanced students devoted to the various branches of science, 
mechanics and art llu imperial university of Tokyo, which 
consists of the colleges of law, medicine, literature, science, engineer- 
ing and agriculture, is the principrl institution of harning iii the 
(inpire There arc several daily newspapers as well as weekly and 
montl ly publications of all kinds In the lowland part of the city 
and in the suburbs there arc many lactorits, their number having 
so much increased in recent years that Tokyo may now be described 
as an industiial town 

Population — 'J'here are no reliable data as to the population 
of Yedo during the shogunate Owing to the influx caused by 
the periodical visits of the daimyos (feudal lords) with their nu- 
merous attendants, it probably exceeded i J million during the 
earK part of the ipth century The population was 857,780 m 
1880, 1,207,341 m 1890, I;339;726 m 1895, 1,497.5^5 ^ 1900, 
and 1,969,833 in 190^ 

— No mention is made of Tokyo in Japanese history 
before the end of the 12 th century It appears to have assumed 
no importance till about 1457, when Ota Dokwan, a general m 
the service of Uyesugi Sadamasa, governor of Kamakura, built 
a castle here About thirty years later the town fell into the 
hands of Hojo of Odawara, and on his overthrow by Hlde^ oshi 
and lyeyasu, the castle was granted to the latter, who was the 
founder of the shogun house of Tokugawa In 1590 Iye}asu 
made his formal entry into the castle of Yedo, the extent of 
which he ereatly enlarged From this date the real importance 
of Yedo 9 lgan The family of the Tokugowas furnished the 
shoguns (or tycoons) of Japan for nearly three hundred ^ears, 
and these resided during that period at Yedo At the restora- 
tion in 1868 the shogunate was abolished, and the population 
of Yedo speedily decreased A fresh vitality was imparted by 
the transfer of the court from Kioto, and the town then received 
its present name Tokyo (eastern capital) (G U ) 

TOLAND, JOHN [christened Janus Junius] (1670-1722), 
English deist, was born on the 30th of November 1670, near 
Londonderry, Ireland Brought up a Roman Catholic, in his 
sixteenth year he became a zealous Protestant In 1687 he 
entered Glasgow University, and in 1690 was created MA 
by the university of Edinburgh He then spent a short time in 
some Protestant families in England, and with their assistance 
went to Leiden University, to qualify for the dissenting ministry 
He spent about two years studying ecclesiastical history, chiefly 
under the famous scholar P riednch Spanheim He then went 
to Oxford (1694), where he acquired a reputation for great 
learning and “ little religion,” although at the time he professed 
to be a decided Christian While at Oxford he began the book 
which made him famous — his ChnsHamty not Mysterious (1696, 
anonymous, 2nd ed in the same year, with his name, 3rd ed , 
1702, including an Apology for Mr Poland) It gave great 
offence, and several replies were immediately published The 
author was prosecuted by the grand jury of Middlesex, and, 
when he attempted to settle in Dublin at the beginning of 1697, 
he was denounced from the pulpit and elsewhere His book having 
been condemned by the Irish parliament (Sept 9, 1697) and an 
order issued for his arrest, Toland fled to England The resem- 
blance, both in title and in principles , of his book to Locke’s Reason- 
ableness of Christianity, led to a prompt disavowal on Locke’s 
part of the supposed identity of opinions, and subsequently 
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to the famous controversy be^een Stilhngfleet and the philo- 
sopher Toland’s next work 01 importance was his Ltje of Mtlton 
(1698), in which a reference to the numerous supposititious 
pieces under the name of Christ and His apostles and other great 
persons/^ provoked the charge that he had called in question 
the genuineness of the New Testament writings Toland re- 
plied in his Amyntor, or a Defence of Milton's Life (1699), to 
which he added a remarkable list of what are now called 
apocryphal New Testament writings In his remarks he really 
opened up the great question of the history of the canon The 
next year bis Amyntor and Chnsliamty not Mysterious were under 
discussion in*both houses of Convocation, and the Upper House 
declined tb proceed against the author In 1701 Toland spent a 
few weeks at Hanover as secretary to the embassy of the earl 
of Macclesfield, and was received with favour by the electress 
Sophia in acknowledgment of his book Anglia Libera, a defence 
of the Hanoverian sui^cession On his return from the Conti- 
nent he published Vindicius Liberius (1702), a defence of him- 
self and of the bishops for\iot prosecuting him In this he 
apologized for Christianity not Mysterious, as a youthful indis- 
cretion, and declared his conformity to the doctrines of the 
Fstablished Church The next year he visited Hanover and 
Berlin and was again graciously received by the electress and 
her daughter Sophia Charlotte, queen of Prussia, the “ Serena’’ 
of the Letters published on his return to England (1704) In 
two of these {A T.etter to a Gentleman in Holland, and Motion 
essential to Matter), ostensibly an attack on Spinoza, he antici- 
pated some of the speculations of modern materialism The 
Account of the Courts of Prusna and (1705) was used by 

Carlyle m his Life of Frederick the Great From 1707 to 1710 
Toland lived in vaiynng circumstances on the Continent In 
1709 he published (at the Hague) Adeistdaemon and Ongtnes 
Judaicae, in which, amongst other things, he maintained that 
the Jews were originally Eg}7)tians, and that the true Mosaic 
institutions perished with Moses After his return to England 
he lived (hicfly in London and latterly in Putney, subsisting 
precariously upon the earnings of his pen and the benevo- 
lence of his patrons His literary projects were numerous 
(see Mosheim’s Vita), his warm Irish nature appears in 
his projected history of the ancient CeHic religion and his 
chivalrous advocacy of the naturalization of the Jews The 
last of his theological works were N azarenus , or Jewish, Gentile 
and Mahometan Christianity (1718), and Tetradymus (1720), 
a collection of essays on various subjects, m the first of which 
{Hodegus) he set the example, subsequently followed by 
Reimarus and the rationalistic school in Germany, of interpret- 
ing the Old Testament miracles by the naturalistic method, 
maintaining, for instance, that the pillar of cloud and the fire of 
Exodus was a transported signal-fire His last and most offen- 
sive book was his Pantheisticon (1720) He died on the nth of 
March, 1721/1722, as he had lived, in great poverty, m the midst 
of his books, with his pen in his hand Just before his death he 
composed an epitaph on himself, in which he claimed to have 
been Veritatis propugnator, libertatis assertor ” The words 
“ Ipse vero aetemum est resurrecturus, at idem futurus Tolandus 
nunquam ” seem to indicate his adherence to the pantheistic 
creed expounded in the Pantheistuon 

Toland is generally classed with the deists, but at the time when he 
wrote CHnsHanitv not Mysterious he was decidedly opposed to deism 
The design of the work was to show, by an appeal mainly to the 
tribunal of Scripture, that thert are no facts or doctrines of the 
‘ Gospel," or the " Scriptures," or ‘ Christian revelation," which, 
when revealed, are not perfectly plain, intelligible and reasonable, 
being neither contrary to reason nor incomprehensible to it It 
was intended to be the first of three discourses, in the second of 
which he was to attempt a particular and rational explanation of 
the reputed mysteries of the gospel, and in the third a demonstra- 
tion of the verity of Divine revelation against atheists and all enemies 
of revealed religion After his Christianity not Mysterious and his 
Amyntor, Toland 's N azarenus was of clucf importance, as calhng 
attention to the right of tht Lbiomtcs to a place in the early church, 
though it altogether failed to establish ms main argument or to 
put the question in the true light His Pantheisticon, stvv formula 
celehrandae sodalitatis socraticae, of which he pnnted a few copies 
for priv itc circulation only, gave great offence as a sort of hturgic 


service made up of passages from heathen authors, m imitation of 
the Church of England liturgy The title also was in those days 
alarming, and still more so the mystery which the author threw 
round the question how far such societies of pantheists actually 
existed 

See Mosheim's Vtndictae antiquae christianorum dtsciphnae 
(1722), containing the most exhaustive account of TolancEs hfc 
and wntmgs, a Life of Toland (1722), by one of his most innmate 
friends ", " Memoirs of the Life and Writings of Mr John Toland,” 
by Des Maizeaux, prefixed to The Miscellaneous Works of Mr John 
Toland (London, 1747) , John Leland's View of the Principal Dei site al 
Writers (last ed 1837), G V Lcchlcr's Geschichte des enghschen 
Deismus (1841), Isaac DTsrach’s Calamities of Authors (new ed , 
1881) article on " The English Freethinkers " in Theological Review, 
No 5 (November, 1864) J Hunt, in Contemporary Review, No. 6 
June 1868, and his Religious Thought in England (1870-1873), 
Leslie Stephen's History of English 1 bought in the Eighteenth Century 
vol 1 (1881), and article in Dictionarv of National Ihographv 
J CmvTVi'H Unbelief in the Eighteenth Century (1881) On Toland's 
relation to the subsequent Tubingen school, as presented in his 
Nazarenus, see D Patrick in Theological Review, No 59 (October, 
1877) ami on his relation to matcnalism, F A LangeN Geschichte 
des Materialismus (Eng trans by E C Thomas, 1877), and also 
G Berthold, John 2 oland und der Momsmus der Gegenwart (1876) 

TOLEDO, a province of central Spain, formed in 1833 from 
part of New Castile , bounded on the N by Avila and Madrid, 
E by Cuenca, S by Ciudad Real and W byCdceres Pop (1900), 
376,814, area 5919 sq m The surface is throughout lofty, 
and in a great part of its extent mountainous Towards the 
centre there are extens ve plams or tabic-lands, but the whole of 
the south and east is occupied by the Montes de Toledo, and the 
hills which separate the waters of the Tagus on the north from 
those of the Guadiana on the south These mountains arc 
of no great height, until late in the 19th century they were 
densely covered with forests Toledo is well-watered by the 
Tagus (qv) and its numerous affluents, including the Guadarrama 
and Albcrche on the north and the Algodor, Torcon, Pusa 
and Sangrera on the south The Giguela waters the eastern 
districts Gold, silver, lead, iron, quicksilver, (opper, tin and 
other minerals have been discovered, but the mining industry does 
not prosper, and there is little export trade in agricultural 
products The number of sheep, goats, asses and mules is 
large , dairy-farming and the breeding of draught oxen and 
fighting bulls are also practised Bees and silkworms are 
kept in considerable number Manufactures once flourished, 
but now silk and woollen cloth, earthenware, soap, oil, 
chocolates, wine, rough spirit (aguardiente), guitar strings 
and arms are almost the only articles made There is also a 
small trade m charcoal and timber The province is traversed 
by three lines of railwa} — that of Madrid-Seville-Cadiz 
in the east, Madrid-Toledo-Ciudad Real tlirough the centre, 
and Madnd-Caceres-Lisbon in the north 

TOLEDO, the capital of the Spanish piovince of Toledo and 
formerly of the whole kingdom, 47 m b> rail S S W of Madnd, 
on the river Tagus, 2400 f t above sea-level Pop ( 1 900), 23,317 
Toledo occupies a rugged promontory of granite, washed 
on all sides except the north by the Tagus, which here flows 
swiftly through a deep and precipitous gorge Towards 
the north the city overlooks the desolate Castalian plateau, 
beyond the river it is confronted by an ampitheatre of bare 
mountams, the Montes de Toledo From a distance it has the 
aspect of a vast fortress, built of granite, defended by the river 
and by a double wall on the north, and dominated by the towers 
of its cathedral and alcazar The absence of traffic in its maze 
of dark and winding alleys creates a silence uncommon in so 
large a city There arc few plazas, the principal open spaces 
being the arcaded Zoeodover, described b) Cervantes m the 
Novelas ejemplares, and some of the finest monuments of 
antiquity are hemmed iff by meaner structures The houses, 
tall, m^ssue and sombre, are entered by huge iron-studded 
doors, and, owing to the extremes ot heat and cold characteristic 
of the Castilian plateau, most of their windows open on a 
sheltered inner court (patto), the walls facing the street being 
often blank, though their monotonv is sometimes relieved by 
carved Gothic or Moorish stonew^ork Nowhere, even m Spain, 
have the appearance and atmosphere of a (jothic city been 
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preserved with so little change Though the Moslems have 
left their imprint upon its architecture, and though many ancient 
buildings were destro\ ed after the Christian reconquest to make 
room for churches, (orvents and seminaries, Toledo as a whole 
remains as distinctively Gothic and medieval as Granada is 
Moorish, Madrid Castilian, or Barcelona modem It has also 
been from the earliest times the centre of Spanish Christianity, 
and its archbishop is styled ex officio “ primate of all the 
Spains 

Principal BmldtnfJis — The Tagus is spanned by two fortified 
Moorish bridges the Puente de AlcAntara on the north-east, which 
was rebuilt in the i^th and 17th centuries, and the Puente dc San 
Martin, on the north-west, founded in 1 2 1 2 and rebuilt in 1 ^90 The 
inner wall of the city is said to have been founded in the 7th century 
by the Visigothic King Wamba much of its masonry is Moorish 
Alphonso VI of Castile added the outer wall in 1109 To the same 
period belongs the MudAjar Puerta del Sol, the hntst of several 
ancient gateways, among which the Puerta Visagra (1550, restored 
1575), and the Puerta del Cambron (1102, restored 1576) are also 
interesting The Puerta Visagra Antigua, a Moorish gateway 
of the 9th century, has been walled up, but its onginal form is 
preserved ihe AlcAzar, a huge square building with a tower at 
each corner and a fine arcaded patio, stands on the highest ground 
in Toledo originally the site of a Roman fort Built as a citadel 
by King Wamba and used as such by tht Moors, it was converted 
into a palace by St Ferdinand (1200-1252) and was enlarged in the 
15th and ibth centuries by Ferdinand and Isabella, Charles V 
and PhiUp II During the war of the Spanish Succession it was 
burned down (1710), but Cardinal Lorenzana restored it in 17/5 
After the French liad burned it a second time in 1810 it was again 
rebuilt and in 1882 became x military academy In 1887 a third 
fire was followed by a third restoration Despite these successive 
disasters, part of the 15th and ibth century palace has been preserved, 
including a fine fan^adc designed by Juan de Htrrera, a gateway by 
Monso de Covarrubias and a staircase by Herrera and Francisco de 
Villalpando The Ayuntamiento or City Hall, is a 15th-century 
building with 17th-century alterations by DoraAmco 'Iheotocbpul 
(cl Greco) Some fine Moorish work is preserved iiv the Sal6n de 
Mesa (c 1450), in the Taller del Moro, which dates in part from the 
14th century and was long the workshop {taller) of masons employed 
in repairing the cathedral, and m the palace of the counts of Fu^n- 
sahda 

More important architecturally than any of these secular buildings 
are the churches of Toledo, and especially its magmheent Gothic 
cathedral (for illustration see Architecture) The cathedral 
occupies the site of a V’sigothic church, which an inscnption pre- 
served in the cloister shows to have been dedicated to the Virgin 
by King Reccared, on tlie 12 th of Apnl 589 If the event thus 
commemorated were a reconsccration — and it was in 589 th it 
Reccared was converted from Ananism to orthodoxy — the church 
may well have been the cathedral of Lugenius, Eladius, Ildefonso 
and Juhan, the four Toledan bishops who were canonized, and the 
first of whom is said to have been a disciple of St Paul From 712 
unbl 1227 the Visigothic church was used by the Moors as their 
principal mosque It was then razed by St Ferdinand, who founded 
the present cathedral in August 1227 The completion of the 
mam fabric was delayed until 1495 while many of the chapeis and 
other subordinate buildings were added even later, thus Renaissance 
and baroque features have been introduced into a design which ;vas 
orginaUy Gothic of the 15th century Though sacked by the 
Comuneros m 1521 and by the French in 1808, the cathedral is still 
one of the nehest and most splendid foundations in the Pemnsula 
The exterior is masked by adjacent buildings, its most impressive 
part being the western facade, flankt d by two towers, of which one 
IS unfinished while the otlicr rises to a height of 295 ft The interior 
IS somewhat dwarfed in appearance by its immense width It is 
595 ft long by 178 ft broad, and is divided by 84 pillars into five 
naves, with central lantern ancl choir, and a complete senes of side 
chapels Most of the chapels date Irom thi 1 5th and lOth centuries, 
and are very magnificent in detail The supirb stained-glass 
windows, chicfW of Flemish work, belong to the same penod and 
number 750 The choir stalls, placed in alabaster recesses divided 
by columns of red jaspf*r and white m£irblc, arc among the finest 
extant examples of late medieval and Renaissance wood-carving, 
though rivalled by the retahlo, which rises behind the high altar to 
the roof The treasury relic juancs and library, notwithstanding 
their repealed dcspoilings, contain many priceless MSS and works 
of art, including the custodia executed ty Ennque de Arfe in 1524, 
which IS nearly 10 ft high ind is adorned with 260 silvcr-gilt 
statuettes In it is a monstrance, said to have been wrought from 
the first gold brought home by Columbus There are paintings by 
many masters, including Goya, FI Greco, Titian and Kubens In 
the Mozarabic chapel mass and other offices are still performed daily 
according to the Mozarabic htur^y, which was also used in six of 
the pansh churches until the middle of the 19th century (See 
Mozar^b ) Within the preemets of the cathedral are interred the 
archbishops and cardinals Tenono, Fonseca, Mendoza, Ximenez, 


the great constable Alvaro de Luna and a long array of kings and 
heroes In the principal tower is hung the campana gorda, a bell 
weighing nearly two tons and said to be audible as far as Madnd 
A huge wooden rattle {matraca) is us(d to summon worshippers 
between Maundy Thursday and the Saturday before Easter 

Apart from the cathedral, many of the other churches are of great 
interest and beauty The Franciscan convent and church of 
Juan de los Reyes (flond Gothic) were founded in 1476 by Ferdinand 
and Isabella, who intended the church to oe their own bunal-place, 
but after the erection of a royal mausoleum in Granada the fabric 
remained incomplete until the 17th century El Cnsto de la Luz 
was originally a mosque built in 922 and incorporating some pillars 
from an older Visigothic church Santo Tom A also a mosque, was 
reconstructed in the Gothic stylo during the 14th century El 
Cnsto de la Vega formerly known as the Basilica de Santa Leocadia, 
occupies the site of a Visigothic church built 111 the 4th century to 
mark the burial-place of the saint whos'* reputed remains, like those 
ot St Eugcnius are enshrined in the cathedral — here several church 
councils were held but the original church was destroyed by the 
Moors and the present building dates principally from 1816 The 
MudAjar Santa Maria la Blarea became successively a synagogue, in 
the 13th and 14th centuries a church (1405), an asylum for women 
(1550) barracks (1791-1798) ind again a church El TrAnsito a 
MudAjar synagogue {c i 3 t>s) w.is ofccupied by the knights of Cala- 
trava in 1492 and was afterwards dedicated to the Passing (Trdnstto) 
of the Virgin Its inner walls are adorned v/ith Moorish arabesques 
It was restored if ter the ceiling of cedar inlaid with ivory, had fallen 
in 1903 Santiago del Arrabal dates from the nth century and has c 
Moorish tower Some admirable Renaissance ‘jculpture is preserved 
in the court and staircase of the formci hospital of Santa Cruz 
(1494-15 14) which was restored in 1906 to be used as a provincial 
library and museum The Hospital de San Juan Bautista outside 
the walls was founded in 1 541 

lolcdo was the scat of a university fiom 1408 to 1845 and is still 
an important educational centre liaving numcious elementary 
schools a military academy and a provincial institute, it also con- 
tains the provincial court of justice and scvcial modern hospitals 
Its characteristic industry is the manufacture of swords, carried on 
bv private hrms and esptciall}’’ in the royal fictory (1788) which, 
like the railway station is about i m from the city Toledan blades 
have been famous for 2000 years the culter toletanus being men- 
tioned in the Cynegetica of Grattius (Faliscus), during the ist 
century b c The industry thro\c under the Moors and cspechilly 
during the lOth centurv, it is now practised on a ‘^mailer scjIc I ut 
the blades produced are still remarkable lor flexibility and strength 

History — Toledo is of immemorial antiquity, Spanish legend 
variously ascribes its foundation to Hercules, to Tubal, the grand- 
son of Noah, to “ Iberia, daughter of Hispanus,” and to Jews who, 
having beei^exiled bv Nebuchadrezzar, settled here, naming their 
city Toledotn, the “ city ot generation ” It was a stronghold o^ the 
Carpetani, and may have been a Carthaginian trading-station 
I ivv (xxv 7) mentions Toletum as urhs paiva, sed loco mumia^ 
which was captured by the Romans in 193 b c Under Roman 
rule it became a colonia and the capital of Carpetania Various 
fragmentar> remains have been preserved, including parts of an 
aqueduct, of a circus, whuh seems never to have been completed, 
and of a temple (the so-called Cave of Hercules) Toletum was 
never captured by the Vandals Its ecclesiastical importance 
IS coeval with the introduction of Christianity into Spam, 
numerous church councils (see below) were held here, notalfly 
in 396, 400 and 589, and here v^as the chief battle-ground in the 
long political and religious struggle whith ended (589) in the 
triumph of Spanish Catholicism over Ananism From the 
reign of Athanagild (534-547) until the Moorish conquest m 
712, Toletum was generally regarded as the capital of Visigothic 
Spain The Moorish c hroniclers grow eloquent over the treasures 
captured by Musa and his army in 712, these are said to have 
included the Table of Solomon,” carved from a single flawless 
emerald, and a copy of the P saints ^ written upon gold with ink 
made from melted rubies Tolaitola, as the city was now called, 
prospered under the Moor*;, first as a provincial capital in the 
caliphate of Cordova, governed by an emir (7 12-1035), after- 
wards as an independent state (1035-1085) Its rulers protected 
the large Jewish colony, founded extensive silk and woollen 
industries, and made their city an important centre of Arab and 
Hebrew culture, one of the great names associated with it being 
that of Rabbi ben Ezra (1119-1174) The Spanish and Jewish 
inhabitants adopted the language and many customs of their 
conquerors, becoming “ Mozarabs,” but retaining their own 
creeds In 1085 Alphonso VI of Leon and Castile captured 
Toledo, aided by the Cid, and in 1087 made it his capital For 
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a time the Lastmans, emulated the tolerance of the Moors, but 
the Jews were expelled m 1492 and the Arabic language was 
forbidden (except in church services) m 1580 Before this the 
archbishops of Toledo had become almost independent of any 
secular power, they possessed enormous wealth, and some of 
tjhem, such as the Cardinal Jimenez de Cisneros, directed the 
policy and even led the armies of all Spam In 1521 Toledo was 
the centre of the revolt of the Comuneros (see Spain History), 
its commercial and political decline dates from 1560, when 
Philip II chose Madrid as his capital The city was the home of 
Lope de Vega (1562-1635) and forms the scene of several of his 
dramas It* suffered severely during the^Peninsular War, being 
several t?mes occupied by the French in 1808-1812 

See J Ibaiicz Marin Recuefdo<t de Toledo (Madrid, 1893), H 
Lynch, Toledo (London, 1898), A F Calvert Toledo (London, 1907) 

TOLEDO, a city and port of entry, the county-seat of Lucas 
county, Ohio, USA, on both banks of tlie Maumee River, 
about 4 m from Maumee Bay, Lake Erie, and about 95 m W of 
Cleveland Pop (1900), 13:1,822, of whom 1710 were negroes, 
and 27,822 were foreign-born, including 12,373 Germans, 2449 
English Canadians, and 1636 English, (1910 census), 168,497 
Area, 28 57 sq m Toledo is served by the Ann Arbor, the 
Cincinnati, Hamilton & Dayton, the Cleveland, Cincinnati, 
Chicago & St Louis, the Detroit, Toledo & Milwaukee, the 
Detroit & Toledo Shore Line, the Hocking Valley, the Lake Shore 
& Mi( higan Southern, the Michigan Central, the Pennsylvania, 
the Pere Marquette, the Toledo, St Louis & Western, the 
Wabash, and the Wheeling & Lake Erie railways, by a “ belt 
line ” (30 m long), the Toledo Railway & Terminal Company, 
by ten inter-urban electric railways (about 585 m ), and by the 
Wabash & Erie and the Miami & Erie canals A f hannel 400 ft 
wide and 21 ft deep admits the largest vessels from Lake Fne 
to the city Six passenger and freight steamship lines communi- 
cate with Cleveland, Buffalo, Sandusky, Detroit, Port Huron, 
Alpena, Mac kinac, Georgian Bay and other points on the Great 
Lakes, and the city has 25 m of docks The city park system 
includes Ottawa Park (280 acres). Bay View Park (202 acres). 
Riverside Park (118 acres), Centnd Grove Park (too acres), 
Collins Park (90 acres), Walbridge Park (67 acres), with a zoo- 
logical collection, Navarre Park (53 acres), several smaller parks 
and triangles, and a boulevard, t 8 m long (incomplete m 1910), 
connecting the parks Noteworthy public buildings are the 
County ('ourt-house, the Public Library (about 85,000 volumes 
in 1910), the Soldiers’ Memorial Buildmg, the Toledo Club and 
the Toledo Museum of Art (1901) The citv is the seat of Toledo 
University, including “Toledo Medical College (1880), which is 
affiliated, for clinical purposes, with the Toledo Hospital (1876) 
There are numerous hospitals and chanties 

Toledo IS the port of entry for the Miami customs district, and is 
an important shipping point for the iron and copper ores and lumber 
from the Lake Superior and Michigan regions for petroleum coal 
fruit, and gram and clover-seed In 1909 the imports of the port 
were valued at $042 286 and the exports at $6no 794 The capital 
investefl m manufactunng under the factory system in 1905 was 
$38,643 390 (()2 4 % more than that of iqoo) The value of the 
factory products in 1905 was $44 823 004 (40 2 % more than in 1900) 
Foundry and machine-shop products ($4087497) were the most 
valuable manufactures in 1905 In flour and grist mill products 
(value in 1905 $3 670 290) 1 oledo is the most important city of the 
state Other important manufactures in 1905 were petroleum 
products ($2,000484), lumber and planing mill products 
($1604274), women's clothing ($1477648), children’s carnages 
and sleds ($1,465,599) , car-shop construction and repairs by steam 
railway companies ($1,366,506) , carnages and wagons ($1,225 3^7), 
structural iron work ($i 102,035) , agricultural implements bicycles 
automobiles (a recent and growing industry), plate and cut-glass 
(made largely from ^ fine quality of sand found near the city) 
tobacco, spices and malted liquors The building of boats and of 
large vessels is also an important industry At Rossford (pop about 
400) a suburb, is the large plant of the Ford plate-glass works The 
water supply is derived from the Maumee River and is filtered by a 
municipal filtration plant 

The administration of the city became famous after 1897, when 
Samuel Milton Jones (1846-1904) a manufacturer of oil machinery 
was elected mayor by the Republican party , he was rc-clectod on a 
non-partisan ticket in 1899. 1901 and 1903, and introduced business 
methods into the city government His honestv and smeenty m 


business and politics gamed him the nickname “ Golden Rule *' 
Jones The independent movement which he started was earned 
on under Brand Whitlock (b 1869) a lawver and wnter who was 
mayor of Toledo in 1906-1911 The city council has 16 members 
three elected at large and the others by wards and there are boards 
of public service pubhc safety, public health and education 

The site of Toledo lies within an immense tract of, land, 
constituting sixteen reservations, acquired by the United States 
government from several Indian tnbes m 1795, and a stockade 
fort, called Fort Industry, was built here about i8oo In 1817 
two companies bought from the government a portion of the 
tract, at the mouth of Swan Creek, including most of the land 
now occupied by Toledo Upon the tract farthest up-stream 
the town of Port I^wrence was laid out (in 1817) In 1832 a 
rival company laid out the town of Vistula on the tract immedi- 
ately below Port Lawrence, in the following year these towns 
were united and were named Toledo, and m 1837 the city was 
incorporated The Toledo War ” was a dispute over the 
Doundary between Ohio and Michigan When Ohio Temtory 
was organized in 1800 its northern boundar> was deserToed as a 
line drawn from the southern extremity of Lake Michigan due 
cast to the Pennsylvania line, and the official map of the time 
placed the southern end of Lake Michigan at 42° 20' N lat 
The state constitution adopted in 1802 followed the enabling 
act in accepting this line, but made the proviso that if it should 
not mtersect Lake Erie east of the mouth of the Miami River, then 
the northern boundary should be a line from the southern end of 
Lake Michigan to most northern cape of Maumee Bay, and 
thence to the Territorial line and to the Pennsylvania Ime In 
1805 the Temtory of Michigan was organized with a southern 
boundary in accordance with the line extending due east from the 
southern end of Lake Michigan , and therefore there was m dispute 
a strip of land, about 5 m wide at its western end and about 8 m 
wide at Its eastern end, a rich agricultural region, stretching 
across portions of what are now Lucas, Fulton and Williams 
counties, and including all of what are now Ashtabula and Lake 
counties, and portions of Geauga and Cuyahoga counties, in 
Ohio Within the belt lay what is now Toledo, and its great 
importance as a lake port was even then clearly recognized On 
the 29th of January 1818 the Ohio legislature accepted the 

Harris line ” (surveyed in 1817 in accordance w'lth the proviso 
of the state constitution) as the northern boundary of the state 
Acting on the recommendation of Governor Robert Lucas 
(1781-1853), on the 23rd of February 1835 the Ohio legislature 
piussed an Act extending the northern boundaries of what were 
then Wood, Henry and Williams counties (lying partly within 
the disputed strip) north to the Hairis line, and providing for the 
organization of new townships within this added territory, and 
for the appointment of three commissioners to re-mark the line 
Upon the appointment (March 9, 1835) by Governor Lucas 
of the three commissioners to re-mark the Harris line. Governor 
Stevens T Mason of Michigan ordered out a division of Michigan 
militia, which near the end of March entered and took possession 
of Toledo A division of Ohio militia marched to Perrysburg, 
on the Maumee River, about 10 m south of Toledo, but both 
militias disbanded when Richard Rush, of Philadelphia, and 
Benjamin C Howard, of Baltimore, appeared at Toledo as peace 
emissaries, appointed by President Jackson In April several 
members of the party accompanying the Ohio conimissioners 
were arrested by Michigan militia In June the Ohio legislature 
created Lucas county, mostly from the disputed territory, and 
made Toledo its county-seat President Jackson now urged 
Michigan to discontinue interfering with the re-marking of the 
Harris line, and requested Ohio to postpone putting mto effect 
the Act of February 1835, but as pettv outbreal^ contmued 
throughout the summer tnd an Ohio judge and court officers at 
Toledo were arrested m September, he peremptorily removed 
Governor Mason from office In June 1836 Congress de<!ided 
the dispute m favour of Ohio, and in 1837 Michigan was admitted 
to the Union as a state upon condition of relinquishing all claim 
to the disputed temtor)’^, but received what is now known as the 
Upper Peninsula (the l^d between Lakes Superior, Huron and 
Michigan) 
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TOLEDO, COUNCILS OF {Conalia toletana) From the 5th to 
the 1 6th century about thirty synods, variously counted, were 
held at Toledo m Spam The earliest, directed agamst Priscil- 
lianism, assembled in 400 The third ” synod of 589 marked 
the epoch-makmg conversion of King Reccared from Ananism 
to Roman Catholicism The “ fourth,” in 633, probably under 
the presidenc>" of the noted Isidore of Seville, regulated many 
matters of discipline, decreed uniformity of liturgy throughout 
the kingdom, and took stringent measures against baptized Jews 
who had relapsed into their former faith The “twelfth” 
council in 681 assured to the archbishop of Toledo the primacy of 
Spam As nearly one hundred early canons of Toledo found a 
place in the Decretum Grattaniy they exerted an important 
influence on the development of ecclesiastical law The synod 
of 1565 and 1566 concerned itself with the execution of the decrees 
of Trent, and the last council of Toledo, that of 1582 and 1583, 
was so guided in detail by Philip II that the pope ordered the 
name of the rojal commissioner to be expunged from the 
acts 

See Canones apostolorum et conciltorum saeculorum, tv v , vt vn , 
rec H T Bruns pars prtor (Berlin 1839) critical text of seventeen 
councils of lolodo (a d 400-694), P B Gams Dte Kirchengeschtchte 
von Spamen (Regensburg 1862-1879) , b H Landon A Manual of 
the Councils of the Holy Catholic Church, revised ed (London 1893), 
I5r-if>9 Those two summanze the chief canons Neher in 
Wetzer and Welte's Ktrehenlexteon (1855-1857), vol xi (2nd ed 
Freiburg 1899) gives a list of 29 synods (W W R *) 

TOLENTINO (anc Tolenhnum Ptcenum), a town of the 
Marches, Italy, m the provmce of Macerata, ii m by rail W by 
S of that town Pop (1901), 51 ii (town), 13,197 (commune) It 
IS situated on the Chienti, 735 ft above sea-level, and was onct 
<\ fortified town of great strength The cathedral has a fine 
portal by the Florentine Giovanni Rosso (1435), contains 
the remains of S Nicholas of Tolentino (d 1309), whose 
Renaissance tomb and frescoes illustrating the life of the saint 
by Lorenzo and Jacopo da ban Severino are preserved m a room 
adjoining the chapel north of the high altar The church of San 
Catervo contains the early Chnstian sarcophagus of that saint, 
which IS embellished with curious reliefs The Musco Cmco 
contams antiquities discovered during excavations near the 
town (in 1880-1884) in the Picene necropolis, dating fiom the 
8th-4th centunes B c The town is the birthplace of the 
condottiere Niccolo Mauruzzi, and of the learned hrancis 
Philelphus, one of the first disseminators of classical literature, 
who was bom m 1398 At Tolentmo the treaty was made 
between Bonaparte and the pope in 1797, by which the pope 
ceded Avignon, and here m 1815 a battle was fought in 
which the French under Murat were defeated bv the Austrians 

TOLERATION (from Lat tolerare, to endure), the allowance 
of freedom of action or judgment to other people, the patient 
and unprejudiced endurance of dissent from one’s own or the 
generally received course or view 

TOLFA, a town of the province of Rome, Italy, 10 m E N E 
of Civitavecchia by road, 1558 ft above sea-level Pop (1901), 
3956 It is the chief place in the Tolfa Mountains, an extmet 
volcanic group between Civitavecchia and the Lake of Bracciano 
Vapours are emitted which deposit sulphur and alum and 
some minmg is carried on The output of alum averages 4000 
to 5000 tons a year, and is mostly exported from Civitavecchia 

TOLL, JOHAN KRISTOFFER, Count (1743-1817), Swedish 
statesman and soldier, was bom at Mollerod in Scania Toll 
came of a very ancient family, of Dutch ongin, which can be 
traced back to the 13th, but migrated to the Baltic provinces 
in the i6th century Toll’s father was one of Charles XII ’s 
wamors, his mother a de«iccndant of the aristocratic Gyel- 
lenstjemas In his youth Johan Knsfoffer served in the Seven 
Years’ War, and then, exchanging the military for the civil 
service, became head ranger of the county of Knstianstad 
Durmg the riksdag of 1771-1772 the dominant “ Caps ” depnved 
him of his post, and Toll, shrewdly guessing that the king was 
preparing a revolution, almost forced his services on the con- 
spirators, Goran Magnus Sprengtporten (qv) declaring that a 
man who knew so much of their most secret plans must either 


“ be killed or squared ” To Toll was assigned by far the most 
difficult part of the enterprise It was his business to secure 
the important southern fortress of Knstianstad Two days 
after the coronation, on the 31st of May 1772, he set forth from 
Stockholm with twenty-two pounds wherewith to corrupt a 
garrison and revolt a province He had no sort of credentials^ 
and the little that was known about him locally from the official 
pomt of view was not to his credit Finally, in the fortress 
Itself there was but one man known to be a safe royalist, namely, 
Captain Abraham Hellichius On the 21st of June Toll reached 
Knstianstad By sheer bluff Toll first won over Hellichius, and, 
SIX weeks later (August 12), the whole* garrison of Kristian- 
stad, arresting the few officers who proved recalcitrant, taking 
possession of the records and military chest, and closing the 
gates in the face of the Cap ” high commissioner who had 
been warned by the English minister, John Goodench, that some- 
thing was afoot m the south Seven days later Gustavus 111 ’s 
coup d'etat at Stockholm completed the revolution Toll was 
liberally rewarded and more and* more frequently employed 
as his genius as an administrator and his blameless integrity 
came to light His reforms m the commissariat department 
I were epoch-making, and the superior mobility of the Swedish 
forces under Gustavus III was due entirely to his initiative 
But it was upon Toll’s boundless audacity that Gustavus chiefly 
relied Thus as Gustavus, under the pressure of circumstances, 
inclined more and more towards absolutism, it was upon Toll 
that he principally leant In 1783 Poll was placed at the head 
of the secret “ Commission of National Defence ” which ruled 
Sweden during the king’s absence abroad without the privity 
of the senate It was he who persuaded the king to summon 
the riksdag of 1786, which, however, he failed to control, and in 
all Gustavus’s plans for forcing on a war with Russia loll was 
initiated from the first In 1786 he had already risen to the 
rank of major-general and was Gustavus’s principal adjutant 
It was against Poll’s advice, however, that Gustavus, in 1788, 
began the war with Russia Toll had always insisted that, 
in such a contingency, Sweden should be militarily as well as 
diplomatically prepared, but this was far from being the case 
Nevertheless, when the inevitable first disasters happened, 
Toll was, iqost unjustly, made a scapegoat, but the later suc- 
cesses of thuwar were largely due to his care and diligence as 
commissary -general After the death of Gustavus III Toll 
was for a short time war minister and commander-m-chicf in 
Scania, and subsequently was sent as ambassador to Warsaw. 
Unjustly involved m the so-called “ Armfclt conspiracy,” he 
was condemned to two years’ imprisonment, but was fully 
reinstated when in 1796 Gustavus IV attained his majority 
At the riksdag of Norrkoping, 1800, he was elected marshal of 
the Diet, and led the royalist party with consummate ability 
On this occasion he forced the mutinous rtddarhus to accept 
the detested “ Act of Union and Security ” by threatening 
to reveal the names of all the persons suspected of complicity 
m the murder of the late kmg Subsequently he displayed 
great diplomatic adroitness in his negotiations with the powers 
concerning Sweden’s participation in the war against Napoleon 
In the Pomeranian campaign of 1807 Toll assisted in the defence 
of Stralsund The fortress was compelled to surrender on the 
20th of August by Marshal Brune, whereupon the Swedish 
army of i3,ocx> men, which had retired to Rugen, seemed irre- 
tnevably lost It was saved by Toll, who cajoled the French 
marshal into a convention whereby the Swedish army, with 
all Its munitions of war, was permitted to return unmolested 
to Sweden (September 7) For this exploit Toll received his 
marshal’s baton It was m the camp of Toll, then acting 
commander-m-chief m Scania, that Gustavus IV was about to 
take refuge when the western army rebelled against him, but he 
was arrested m the capital before he could do so Toll retamed 
his high position under Bemadotte, who, m 1814, created him a 
count He died unmarried 

See R NisbetBam, Gustavus III and hts Contemporaries (London, 
1895), K N 'LiXitkrondkyFaltmarskalkenGrefve J K To// (Stockholm, 
1849-1850) (R N B) 
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TOLL (etymologically, that which is numbered or counted, 
from a common Teutonic form, cf “ tale,’' “ tell ”), a sum of 
money paid for the use and enjoyment of a privilege or advan- 
tage In England it is now usually a sum of money , but formerly 
tolls in kind were frequent Among the sms of the Miller in 
Chaucer’s Prologue is that he could “ tollen thryes,” m that he 
was clever enough and rogue enough to subtract thrice the legal 
allowance from the corn he ground In a note to the Heart 
of Midlothian^ Scott asserts that the name of Lockman given m 
Old Scots to the hangman was because he was entitled to take a 
lock or fixed toll out of every boll of meal exposed in the market 
for sale Ar#act of 1796 for the regulation of mills, substituting 
a money, payment for ’tolls of com in kind taken by millers, 
makes an exception for tolls taken by custom in soke mills 
The Weights and Measures Act 1878 enacts that all tolls are 
to be charged and collected according to imperial weights 
and measures 

The word “ toll ” in early times had various meanings, thus 
it IS dehned by Glanville as thq liberty of buying and selling in one's 
own land “ tol quod nos vocamus theUmeum, scilicet lihertatem emendt 
et oendendi in terra sua It also signified the right to be free of toll 
but this implies a more general signification of the term, the right 
to take and the thing so taken It formed the ntost obvious source 
of revenue in the early English boroughs, goods coming to market 
or passing through the borough paid toll to this extent the practice 
still exists m various Euiopean countrus undtr the name of octroi 
[qv) Piivatc lords also levied tolls but these in no case were 
levied theoretically at pleasure all ultimately depending upon some 
re il or feigned gr int from the Crown Imposts by the Crown arc 
more properly taxes though the name was frcmicntly used as in 
maletote an arbitr iry and vexatious impost levied till Edward 1 1 1 s 
time , usually on wool Such payments might bring freedom from 
othei exactions Wo learn from Domesday Dook that the men of 
Dover who paid the king's dues there were quit of toll throughout 
all England Many subsequent charters granted the like or even 
greater immunities from toll to favoured folk In modem English 
law toll IS either an incident of a franchise as of a market or lair 
or IS independent of franchise In the latter case it is claimed by 
prescription as toll traverse or toll thorough 01 is created by act 
of parliament as in the ease of turnpikes, railways harbours, navig- 
able livers and canals Toll traverse is paid for passing over a 
private way, bridge or ferry No consideration need be proved 
Toll thorough is paid for the use of a highway In this case if 
charged by a private person some consideration, such as repair of 
the highway, must be shown as such a toll is against common right 
At common 1 iw i toll must bo reasonable The same principle 
appears in various acts of parliament The Statute of Westminster 
the First inflicts a penalty for taking excessive toll The Railway 
Clauses Act 1845 provides for the equality of tolls, that is that .all 
persons and classes of goods shall in like circumstances be treated 
alike as to charges A right of distress is incident to the right to 
toll but the disticss cannot be sold unless an act of parliament 
expressly authorizes th^ sale Tolls are not rateable, unless they 
arc appurtenant to land Exemption from tolls raav bo claimed by 
the prerogative, by grant or prescription or by act of parliament 
The king and queen consort pay no toll and the Crown may grant 
to another ox..mption from toll Turnpike tolls bridge money and 
causeway mail were abolished in Scotland by the Roads and Bndges 
Act 1878 as from the 1st of June 1883 In England tolls on 
roads and bndges are now only payable in a few places 

In the United States tolls are a subject for state legislation unless 
they affect the whole commonwealth, when they are dealt with by 
acts of congress A city may levy reasonable tolls in a market 
established by itself A shunpike, or road constructed to facihtatc 
evasion of tolls on a turnpike road, may be closed by injunction 

The question of tolls was at one time an important one in inter- 
national law Tolls were exacted on certain straits and tidal rivers 
by virtue of the sovereignty of a particular state Notable instances 
were the Scheldt toVs and the Sound dues levied by Denmark 
These last were justified as a return for the lights maintained on 
the coast and the terror to pirates inspired by the castle of Elsinore 
In 1659 owing to the united efforts of England, France and Holland 
an unvarying rate was arranged 

See Pollock and Maitland, History of English Law (1895) , Pease 
and Chitty, Markets and Fairs (1899), Cunningham, Growth of 
English Industry andlZommerce (1903) 

TOLLEMACHE (or Talmash), THOMAS (c 1651-1694), 
British soldier, was the second son of Sir Lionel Tollemache, 
Bart (d 1668), of Helmingham, Suffolk, although an idle report 
of the time made his mother) Elizabeth Murray (d 1698), after- 
wards countess of Dysart and duchess of Lauderdale, the mistress 
of Oliver Cromwell In 1678 he became captain in the Guards, 
With which be served in Tangier, and in 1685 he was made 


lieutenant-colonel of a regiment of fusiliers, but almost at once 
he gave up his commission because he disliked the proceedings 
of James II , and became colonel of an Anglo-Dutch regiment, 
usually stationed in Holland At the head ot his men he landed 
in England with William of Orange m 1688 and was made 
governor of Portsmouth and colonel of the Coldstream Guards, 
while in 1689 was chosen an English member of parli&ient 
With the Coldstreams he served William III at the battle of 
Walcourt, and then as a major-general in Ireland, where in 
1691 he gained fame at the battle of Aughnm and at the sieges 
of Athlonc, Galway and Limerick He then went to the Nether- 
lands and added to his high reputation by his conduct at the 
battles of Steenkirk and Neerwinden In 1694 Talmash, as 
he was generally called, proposed an expedition against Brest, 
the leadership of which was given to him The fortifications, 
however, were too strong, and although he led on the English 
troops with great gallantry they were beaten off with heavy loss 
Talmash himself was wounded, and returnmg to Plymouth he 
died there on the 1 2th of June 1694 He was buried m Helmmg- 
ham church, where a long inscription summarizes his hfe 
TOLSTOY, LEO (1828-1910), Russian novelist and social 
reformer, was bom on the 9th of September (August 28) 1828, in 
the home of his fathers — Yasneya Polyana, near Toula — a large 
country house (not the present one) built m a severely formal 
style, with Doric pillars and aichitravcs, standing solitarily in 
a typical Russian landscape The Tolstoy family, to whom it 
had belonged for several generations, was originally of German 
extraction, and had settled in Russia m the days of Peter the 
Great 1 he first ancestor of distmction was Petr Andreevich 
Tolstoy {qv) His descendant Nicholas (the father of the great 
author) was born in 1797 After serving for a short time in 
the army he retired in 1824, and led the life of a Russian boyar 
B> his marriage with the princess Maria Volkonsky, Count 
Nicholas in a great measure rebuilt the family fortunes, which 
had fallen into decay during the two previous decades Count 
Leo Tolstoy was the youngest but one of the five children of 
this marriage, and lost his mother when he was barely three 
years old Six years later his father died also, at the age of 
forty -one As a child, Tolstoy, though obsei*vant and thoughtful, 
showed no marked talent He was plam and very sensitive on 
the point, suffering keenly for want of notice and affection This 
sensitiveness led him as he grew older to hide himself away from 
his playmates and spend hours in lonely broodmg He describes 
m Childhood how, one day, it dawned suddenly upon his mmd 
that Death was ever lying in wait, and that to be 
happy one must enjoy the present, unconcerned with ^ 

the future Whereupon the youthful Epicurean flung aside his 
books and pencils, and, stretched on his bed, fell to munching 
sweetmeats and reading romances But Tolstoy’s childhood 
was not without its share of wholesome pleasure Hunting 
and shooting, the delight of the Russian noble, occupied much 
of his father’s leisure, and from his earliest years the boy was 
wont to accompany his parent At other times he was quite 
happy sitting beside his father’s coachman on an expedition 
to one of the neighbouring towns, or with his brothers running 
m and out of the stables and coach-houses The tedium of the 
schoolroom and the reproofs of his tutor made a reverse side to 
the picture, but did not prevent this fund of early memones 
fiom being, as he writes, ever to be treasured, and fondled 
again and again, serving as a well-spring from which to draw 
my choicest treasures ” After his father’s death at Moscow, 
in 1837, Tolstoy and his brothers ^\ere placed under the guardian- 
ship of his aunt, the countess Osten-Sacken, and m the care 
of Mme Ergolskaya, a distant relative The former died, 
however, in 1840, and tiae charge devolved on another aunt, 
Mme Jushkov, who lived in Kazan Mme Jushkov was 
a typical Russian lady of her class Keeping open house, 
fond of gaiety and society, her ideas on moral questions were 
liberal in the extreme Tolstoy was eleven years old when 
he became subject to her influence — an influence which he 
subsequently regarded as having been the reverse of beneficial 
A French tutor was engaged for him and his brothers, pnor 
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to their entrance into the nnivcrsity of Kazan Outside the 
heurs of study 'lolstoy spent his days either m solitary rambles, 
during which he reflect'd on the problems of life, or in violent 
exercise at the gymnasium (the only form of athletics enjoyed 
by boys of his position in Russia) Ihus the physical and 
philojjophical impulses of his nature were developed in equal 
measure, and these two conflicting forces began their lifelong 
duel Onl) in later years has the philosopher sometimes seemed 
to outweigh the man of action in lolstoy ’s vigorous personality 
In 1643, fifteen, he entered the university of 

Kazan, and gamed with his college cap and uniform what he 
prized most, his mdependence The lax rule ofi the 
At o ege yj^jygrsity — which was of no high scholastic repute, 
giving ready admittance to the sons of the rich and noble — 
enabled him at the same time to enter the >»'orld of society and 
study Its complex problems at leisure Kazan was in those days a 
real paradise for such as sought happiness ir social excitement, 
dining and dancing No city in Russia was so given up to the 
pursuit of pleasure Among these scenes of luxury and licence 
the students pld> cd a prominent part Amid such influences the 
boy soon ripened into the man The constant succession of balls, 
picnKS and parties wearied and disgusted him The pages of 
Youth are eloquent of deadly ennui He is for ever seeking 

Her,” engaged in an undefined “ pursuit of the Well-beloved,” 
with a half spiritual, half physical longing At intervals in this 
quest of the unknown he devoured the novelists of his day, 
chiefly Dumas and Lug^ne Sue He already thought deeply on 
the object of existence, forming new ideals, aspiring to noble 
deeds, seemg himself in imagination now a passionate lover, 
now a leader of men He was always trying to be original, 
and to tread unbeaten tracks Partly in consequence of this 
feeling, he determined to enter the school of Eastern languages 
His first attempt was unsuccessful, but finally passing in through 
the medium of a supplemental examination, he took up Arabic 
and Turkish These studies, however, proved uncongenial 
to his versatile nature, and failing to distinguish himself in 
them, he turned his attention in 1845 to the school of law Here 
he met with equal discourtigcmcnt The proft ssors — all Ger- 
mans, and many of them not knowmg enough Russian to make 
themselves understood — were favourite butts for the students’ 
wit There was practically no serious teaching, nor any per- 
sonal mterest shown in the pupils Tolstoy’s evil genius had 
once more cast him m stony places and left ham to work out his 
own salvation History, religion and law now claimed his 
attention m his final efforts to gain the university diploma 
In rebgion his opmions had undergone a great change From 
the child’s unthinking acquiescence in a hereditary faith had 
sprung absolute unbelief History he held a useless form of 
knowledge Of what avail,” he said, “ to know what happened 
a thousand years ago ? ” Hence he neglected the lectures on 
these subjects, absented himself from the examinations, was 
confined in the university gaol for irregular attendance, and 
ended by coming out but moderately well in the yearly ex- 
amination The conviction that he was wasting his time forced 
itself upon him An idle, dissipated life had told upon his 
health, and early m 1847 Tolstoy asked permission to go down, 

on account of ill health and private reasons ” Thus ended his 
college life, which from an educational point of view he had 
treated as a jest Somewhat of an enigma as he was to his 
companions, with his alternate fits of feverish gaiety and melan- 
choly abstraction, aristocratic hauteur and liberal views, there 
was yet found a little band of students to accompany him 
on the first stage of his journey homewards While probably 
admiring the origmal bent of his mmd, they little dreamed their 
late comrade would one day be acclaimed as Russia's greatest 
thmker ard novelist 

Tolstoy went back to his estates with fresh hope and energy, 
determmed to ameliorate the condition of his peasantry and fulfil 
Tbt ^he duties of a landlord Rumours had reached 

Ywttbfut him at Kazan from time to time of the recurring 
Heiormtr famines, revolts and miseries of the serfs In 1847, 
as often before, the crops failed to suffice for the needs of the 


starving people, and whole districts set forth to petition the 
tsar for food Here was a vital problem lequinng prompt 
solution In the course of desultory reading at the university 
he had studied the writings of Jean Jacques Rousseau, and the 
Frenchman’s plea for Nature, honest work and simplicity of 
life, had impressed him greatly Fired with enthusiasm, he 
now entered heart and soul on the task of realizing this ideal 
Unfortunately, he was as yet without sufficient moral stamina 
to withstand recurring disappointments and to combat the 
suspicions of the serfs The youthful reformer lacked the 
patience necessary to deal with the deep-rooted mistrust 
engendered by years of oppression and neglect After six months 
of struggle with this discouraging state of things he ttcnporarily 
gave up the attempt, and we find him in St Petersburg taking 
up for a time the broken threads of his education But with 
the restlessness of transition strong upon him he soon returned 
to country life, and m company with his brother Sergius 
gave himself up to hunting, gambling, carousmg with Zigani 
dancers, and throwing all serious thoughts to the winds The 
Landlord's Mormng may be taken as a picture of this stage 
of lolstoy’s life The me\itablc reaction soon came Op- 
pressed by debts and difficulties, m the spring of 1851 he 
betook himself to the Caucasus, where his eldest brother 
Nicholas was stationed with his regiment At Pyatigorsk, at 
the foot of the mountains, he rented a cottage for about 
twelve shillings a month, and lived there with the utmost 
frugality 

Finally his brother’s persuasions, aided by the mflucnct 
of relations m high places, led him to enter the army He 
passed the necessary examination at liflis, and 
joined the artillery m the autumn of the year 
At that time Russia was much disturbed by the 
lawlessness of the Caucasian ra..cs Bands of Circassians 
were constantly on the move, plundering and looting The 
punitive expeditions m which lolstoy took part were his first 
taste of warfare Neither his military duties nor his love of 
sport entirely absorbed him, however The great power which 
had hitherto lam dormant now awoke He began to write, and 
within the next few years produced some of his finest works 
Nekrassov, The editor of the Russian Contemporary, accepted 
Childhood, rhe >oung author’s maiden effort In accordance 
with the common practice, he received nothing for the MSS 
Publication of a first attempt was considered ample payment m 
those days Tolstoy was now twenty-four years of age Child- 
hood was followed by 2 he Landlord’s Mormng, Boyhood and 
\outh, in quick succession His early aspirations were revived 
m these pages, which reflect the doctrines of Rousscaii “ You 
neither know what happiness is nor what life is,” he writes to 
expostulating friends Once taste life in all its natural beauty, 
happiness will consist in being with Nature, seemg her, commun- 
ing with her ” His philosophy notwithstanding, Tolstoy felt a 
pardonable desire for promotion, which was slow in eommg to 
liim Some \erscs ascribed to hmi (an authorship never denied) 
making fun of the general during the siege of Sebastopol, which 
appeared m print, may possibly have had something to answer 
for Be that as it may, the spirit of unrest and dissatisfac- 
tion was moving Tolstoy to return home, when rumours of 
hostilities arose, and the Crimean War burst mto flame He 
promptly volunteered for active service, and asked to be allowed 
to join the army on the Danube, under the command of Prince 
Gortchakov 

In the early part of 1854 we find him encamped before the 
walls of Silistria, a town of Bulgaria, which Gortchakov had 
invested At the very height of the bombardment, 
however, Austrian intervention prevailed, and the Crimea 
siege was raised The din of battle was hushed and 
revelry took its place At the ball which promptly celebrated 
the event Tolstoy felt ill at ease The joyous music and babel 
of tongues jarred on his sensitive ear, fresh from the moans of 
the wounded and dying He went up to the prince and asked 
leave to start for Sebastopol Permission being granted, he 
hastened from the ballroom, and left Sihstna without delay 
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He now exchanged the offensive for the defensive Shot and 
shell fell like hailstones on the bastions of Sebastopol Courage, 
fortitude, presence of mind were at every moment demanded, 
while assault followed assault, until at last the overwhelming 
strength of the allies compelled the Russians to retreat Through- 
out that trying time Tolstoy cheered his compamons, whiling 
away many a weary hour with jest and story Armd this 
“ wrackful siege of battering days ” he wrote those Tales from 
Sebai>fopol which earned him instant literary celebrity, and 
caused the emperor Nicholas to issue special orders that he should 
be removed from a post of danger An official despatch recount- 
ing the events of the si,cge was next written by Tolstoy at the 
command of his superior officer, and with the charge of this 
document he was shortly afterwards sent to St Petersburg 
He was never again on the field of battle 
Tolstoy returned home with new impressions Sad at heart 
and sick of the horrors of war, he came back with a feeling of 
brotherly love for the common soldiers, whom he 
Pefenburg doing quiet deeds of courage 

and devotion, fighting for their country without 
hope of reward, without fear of death He contrasted 
them with the more self-seeking nobles, and felt their supe- 
riority The stirring scenes through which he had passed, the 
simple faith of his men, all had helped to renew his belief in 
God Preceded by the fame of his destnptions of Sebastopol 
and the Caucasus, he arrived in St Petersburg to find himself 
the object of a general ovation Ihe Sovremennik {Contem- 
porary)y in which Tolstoy’s first work, Childhood, had appeared, 
numbered among its contributors the foremost writers of the 
day To be admitted to their ranks was considc-ed by them an 
honour equivalent to the award of a fauieuil in the French 
Academy They welcomed Tolstoy with open arms, the veteran 
novelist, Turgemev, in particular hastening to greet him on his 
arrival, and begging him to make his house his home Society 
was equally eager to open its doors to the young soldier-author 
His vivid and dramatic pictures of the war had been widely 
read and had created a profound sensation The great official 
world of St Petersburg proceeded to offer him a brilliant scries 
of entertainments m which he found himself the central figure 
It is not surprising that this combined adulation from literary 
men and society overcame for a time the growing asceticism 
of his character Yet it also in a measure hastened its develop- 
ment Even while borne swiftly on the current of pleasure, 
hib strenuous nature gradu illy reasserted itself In the pages 
of My Confession Tolstoy describes the phases of this mental 
unrest The narrownefss of a literarv clique soon became irk- 
some to his dominant character His passionate desire for 
truth brought him into frequent conflict with those who paid 
more regard to convention With Turgemev especially he 
^ound himself constantly at variance A friendship between 
natures so diametrically opposite, between two men who might 
be described as leaders respectively of the old and the new school 
of thought, could not long subsist Mutual admiration does 
not imply sympathy Turgemev presently wrote to a friend, 
“ I regret I cannot draw nearer to Tolstoy, our views are so 
opposed, the one to the other ’’ And these differences of opinion 
gradually led to a complete estrangement On the other hand, 
m Fet, the poet, he found a lifelong friend Others of his inti- 
mates were Nekrassov, the editor of the Contemporary, already 
mentioned, Katkov, the celebrated journalist, Droushinine, 
Grigorovitch, Fet, and Ostrovski, the dramatist 
While Tolstoy was thus waking to a sense of distaste for his 
environment, a great event was pending With the accession 
Russtaa oi Alexander II in 185 s a wave of progressive policy 
Popular — set m motion by the tsar himself — stirred the 

Movement bureaucratic circles of Russia, and while fiercely 
resisted by some of the nobility, met generally with cordial 
encouragement The emancipation of the serfs became the 
burning question “ The People * ” and Progress » ” were 
the cries quickly caught up by the press of Russia and of 
Germany also It was in Germany, indeed, that the novel of 
humble life sprang into being, Gotthelf leading the way with his 


tales Ult the Serf and Ult the Tenant Auerbach followed with 
his village stories, which opened a new world of thought, Stifter 
and a host of others brought up the rear This new impulse m 
literature soon spread to Russia Turgemev in his Sportsman's 
Tales, Grigorovitch in The Village nnd Anton showed 

their sympathy with the moujik But above all others, Tolstoy 
was most deeply and lastingly affected Awakened by this 
echo from without of his own inmost yearnings, he realized at 
last the true bent of his mind “The People” became his 
watchword One increasing purpose henceforth ruled his life, 
and gradually brought into harmony the inequalities and con- 
tradictions of his ( haracter Roused from the inertia which had 
been caused by nerves and hypochondria, he wrote Pohkoushka, 
a painful story dealing with the ills of serfdom His active 
brain then turned to considering the meaning and scope of the 
catchword “ Progress,” and fully to do this he determined to go 
abroid and study the educational and munuipal systems of 
other countries He finally started for Germany in January 1857 
Tolstoy only three times crossed the Russian frontier, and 
these journeys were all between 18 f;; and 1861 On his first 
trip, Germany and Ital} were hurriedly visited He 
also made a short stay in Pans, which had attrac- 
tions for him in the society of several Russian friends, 
among whom were Nekrassov and Turgemev ^\llh the latter 
he had not yet come to open rupture From Pans he went to 
I uccrne An incident wh (h occurred there, and is reproduced 
in his semi-autobiographiral lucerne, shows the workings of his 
spirit He tells how a wandering music lan stood one day m the 
hotel courtyard, and after his performance asked m vain for 
alms from the convivial crowd assembled Tolstoy, in the person 
of the hero, then indignantly came to the rescue, brought the 
poor minstrel into the hotel, and, moved to wrath with the 
churlish waiters who were unwilling to serve him, ordered a 
private room where he himself supplied his guest’s wants, and 
sent him away happy with a double lining to his pockets Of 
his successive journeys westwards, the third alone was of long 
duration end of corresponding importance in its results Prior 
to this last visit to foreign parts, his time was spent between 
Yasnaya Polyana and Moscow, often m the company of his 
friend Fet On a bear-hunt together, Tolstoy narrowly escaped 
death, an incident which he graphically describes in his Fourth 
Reading-book for Children (20th ed , icpo, ) Fet also 
mentions it in his Reminiscences His departure was finally 
hastened by the serious illness of his brother Nicholas, who had 
gone to France to recruit his failing health Tolstoy, after halt- 
ing in Berlin and Dresden, joined him, but only to endure the 
gnef of witnessing his end Nicholas died on the 20th of Sep- 
tember i860, and Tolstoy’s letters of that period show how deeply 
he was affected by the death of his brother It gave a yet more 
serious turn to his thoughts In a letter to Fet he reverts to his 
old trouble, the enigma of life In truth,” he wntes, the 
position in which we stand is terrible ” This mental gloom 
probably still hung over him during his wandenngs through 
Italy There is no record of his impressions of Rome, Naples, 
Florence Turning his footsteps northwards, however, he began 
to take renewed interest in social conditions, elementary and 
monastic education, and the general subject of his quest From 
Pans (where his friend spoke of him as “ singular indeed, 
but subdued and kindly ”) he went to London in 1861, no 
noteworthy incident marking his brief visit 
The spnng of 1861 found him once more at Yasnaya Polyana, 
where some little time before he had forestalled the Emancipa- 
tion Act by freeing all the serfs on that estate He educational 
now began digesting the mass of information he BxpeH» 
had acquired abroad, eagbr to put his ideas into 
practice The feelings with which he reviewed his ejroe- 
nences were largely those of disappointment Of the eau- 
cational systems of Italy, France and Germany, that of the 
last-named country alone earned his partial approval While 
there he visited the universities, prisons and working-men’s 
clubs He made the acquaintance of Auerbach, and was greatly 
mfluenced by his ideas on village schools He was also much 
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impressed by the novel institution of the kindergarten, to which 
Frobel, the great educationist, was devoting all his energies 
Determined to follow these lines, he sought and obtained per- 
mission to open a school In his zeal he also started an edu- 
cational journal called Yasnaya Polyana This journal now only 
exists as a literary curiosity, but the essays published in it have 
all Been reprinted in his collected works The time for opening 
the school was well chosen The liberal spirits Of Russia had 
gained the day and won a great victory Just two months 
previously the decree of emancipation (February i86i) had been 
sent forth The air was rife with schemes for the betterment of 
the peasantry A new era seemed to have begun Tolstoy’s 
school was essentially free ” ‘ E\erything that savours of 

compulsion is harmful,” he said, and proves either that 
the method is indifferent or the teaching bad ” So that not 
only were no fees paid, but the children came and went as they 
pleased, learned what ^hey pleased, and were subjected to no 
sort of punishment It was the duty of the teacher to fix the 
pupils’ attention, and his the blame if they failed to learn 
“ The student,” said Tolstoy “ must have the right to refuse 
those forms of education which do not satisfy his instincts 
Freedom is the onlv entenon We of the older generation do not 
and cannot know what is necessary for the younger ” On these 
principles the Yasnaya Polyana school was started in a house 
near that of Tolstoy He himself taught drawing, singing and 
Bible history^ The Old Testament was his handbook , he held 
It as indispensable in any course o^ instruction, a model for all 
books Doubts and fears sometimes assailed him, still for a year 
all went well Other schools were opened on the same lines m 
the district, and success seemed assured But the tyes of the 
government inspectors had long been suspiciously fixed on them, 
and a correspondence on the subject presently ensued between 
the ministry of education and the heme department The 
verdict passed by the former was free from overt animus 
“ The activity of Count Tolstoy deserves respect and should 
win co-operation from the educational department, although it 
cannot tXgrce with all h’s ideas, ideas which he will in all proba- 
bility abandon on due consideration ” (October 1862) Yet there 
was a subtle threat conveyed in these la^t words which was 
probably not without effei t Signs of discouragement grew 
visible We find the enthusiast complaining that his masters 
desert him, his pupils fall away The plague of mquisitivc 
visitors annoys him At the end of the second year the schools 
were closed, the journal discontmucd, and lolstoy, disheartened 
and sick, more,” as he writes, “ in mind than bodv,” betook 
himself to the healthful quiet of the steppes, to breathe fresh air, 
to drink koumiss and to vegetate This was the end of his 
educational experiment, the aim of which was rather to develop 
the character than to educate in the ordinary sense of the term 
When later he asked leave from the authorities to reopen the 
schools, It was peremptonly refused 

His socialistic theones were now fully unfolded In his view 
the people were everything, the higher classes nothmg The 
latter h^ mismterpreted the meaning of “ progress,” imagining 
It to be synonymous with education, and hence compulsory 
teaching had been resorted to, with harmful results Reading 
and wnting played but a small part in forming a man’s mind and 
fitting him for life They merely rendered him more articulate 
These questions should be left to the people themselves 
Their demands were very clearly expressed They knew what 
they wanted, and were thoroughly convinced that m the great 
question of their spiritual development they would neither take 
a wrong step nor accept that which was false ” Such was in 
substance Tolstoy’s doctrine “ The people,” he affirms, “ are 
stronger, more independent, more juf t, more human, and, above 
all, more necessary than the upper class It is not they who 
should come to our schools, we should learn of them ” This 
desire to subvert society is akin to the philosophy of Rousseau, 
as expressed m ^mile (livre iv ) — 

** C*est le peuple qui compose lo genre humain , cc qui n’est pas 
pcuple est SI peu de chose qiie ce n'est pas la peine de le compter 
L'homme est le m6me dans tons les 6tats, si cela cst, Ics 6tats les 
plus nombreux m^ntent le plus de respect Devant celui qui 


pense, toutes les distinctions civiles disparaissent il voit les mimes 
passions, les mimes sentiments (Jans le goujat et dans Thomme 
illustre, il n'y^discerne que leur langage, qu"un colons plus ou moms 
apprltl Etudiez les gens de cet ordre vous verrez que, sous un 
autre langage ils ont autant d'esprit et plus de bon sens que vous 
Respectez done votre espdee, songez qu’elle est composle essentielle- 
ment de la collection des peuplcs que quand tous les rois et tous 
les philosophes en seraient otes il n’y paraitrait guire, et que ^es 
choses n'en iraient pas plus mal 

While Tolstoy’s theories were thus in course of practical 
solution, his literary powers suffered eclipse Turgeniev, who 
lived near him in the country, writes in disgust that he “ has 
grown a long beard, leaves his hair to fall in curls over his cars, 
holds newspapers in detestation, and has no soul for anything 
but his property ” Indeed, his time was fully takbn up, for 
while still occupied in supporting the school, he had allowed 
himself to be nominated to the position of “ Arbitrator,” which 
he held for a year and some months (1861-1862) n^jations 
I his was an arduous post The arbitrators were with the 
appointed under the Law of Emancipation to 
supervise the distribution of land, to adjust the taxes, define 
the conditions of purchase, and decide all matters in this con- 
nexion These duties were alter his own heart, and he went to 
work with a will Every day he had difficult points to deal with, 
deputations of peasants coming to see him, the new law and the 
rights it bestowed on them having to be explained The hardest 
of all Tolstoy’s tasks was to remove the suspu ion and mistrust 
felt by the serf towards the landlord On the other hand, he 
had to contend with the nobility of the district, who were well 
aware of the side on which his s) mpathies placed him For a 
year and a half he tried energetically to do his duty, but this 
experience led him eventually to regard the Emancipation Law 
as a not unmixed blcssmg It had come too soon, and been 
granted unasked The condition of the peasantry was worse 
than before A noble impulse, inspired by love of the people, 
impelled Tolstoy to become their champion and interpreter 

A tragic incident occurring about this period (1866) forcibly 
illustrates Tolstoy’s character as a defender of the helpless A 
regiment had recently been stationed near Yasnaya Polyani, 
m consequence ot some five hundred convicts being at work 
upon the railway In this regiment was a certain Captain N , 
a strict disciplinarian, who led a solitary life and was much 
disliked his brother officers and his men For trifling faults 
he would condemn his soldiers to unheard-of punishments 
One of his orderlies in particular, a young man of some education 
— who had voluntarily taken the place of a comrade to free him 
from military service — was constantly getting into trouble, until, 
for some shght clerical error in a report. Captain N ordered him 
to be degraded and flogged This was too much for the poor 
volunteer He followed the officer as he was leaving the orderly- 
room, and struck him a blow on the face He was immediately 
placed under arrest, and the details of the occurrence quickly 
spread through the neighbouring villages Two officers of the 
regmient brought the story to Tolstoy and begged him to under- 
take the soldier’s defence He consented readily, and no opposi- 
tion being made by the military authorities, at once prepared for 
the court martial A few days afterwards the court assembled 
Warned by the president of the severity of military law, Tolstoy 
made answer that he was come to defend not a criminal but a 
man compelled to enme by force ot circumstances outside his 
will The plea he set up was that the prisoner was not in full 
possession of his senses, but this defence was not allowed to 
stand The soldier was condemned to be shot, m spite of the 
utmost intercession Tolstoy could make The emotion of the 
crowded assembly stirred by his appeal, the mute quiescence 
of the soldier (persuaded that death was better than the living 
agony of exile), the closing tragedy — all this, added to the many 
scenes of war and bloodshed which he had previously witnessed, 
made a lasting impression and caused him to raise his voice yet 
louder m the cause of universal love and peace During the 
preceding period of ethical expenment he published only two 
books, but these stand high among his works They were 
Three Deaths (1859) and The Cossacks (1863) — latter written 
ten years before, its leading idea being that culture is the enemy 
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of happiness At the conclusion of his arbitratorship, seeing his 
efforts partially nullified, and feftlmg himself overstrained and 
overworked, he determined to exile himself for a time to Samara, 
a south-eastern provmce He halted on his way in Moscow, 
and here one night’s high play cost him the MSS of The Cossacks y 
whi^h he sold to the editor of the Russian Mesi^enger for 3^100 to 
pay his debts of honour A pleasanter feature of this visit 
to Moscow lay in the renewal of his intimacy with the Behrs 
family, Sophia, the younger daughter of the house, being his 
special attraction He finally reached Samara in the sprmg of 
1862, and went through a “ koumiss cure,” levelling in what he 
called “ the life*of a beast; of the field ” 

By the mtinth of July he felt completely restored to health, 
and returned to Yasnaya Polyana, where his sister Maria and 
his aunt, Mme Lrgolskaya, were looki^jg after the property 
The house in which he now lived was ccmparatively new 
The one in which he was born was sold to pay some earlier 
gambling debts, and had been removed bodily to the Dolgoe 
estate some 30 m distant H^now felt a sense of something 
wanting in his home — a feeling of incompleteness took posses- 
sion of him He wanted to see Sophia Behrs, and accordingly 
left almost immediately for Moscow Sophia’s father was 
a fashionable Russian doctor, born and bitd in Moscow, and 
a graduate of that university He had three daughters, of 
whom Sophia was the second The friendship between the 
BeJirs and the Tolstoy families was of old standing. Countess 
Maria Tolstoy having been a school companion of Mrs Behrs 
It was now the height of summer, and every one of consequence 
was leaving the city for their country seats The Behis family 
were going on a visit to their grandfather, whose estate lay not 
more than 40 m from Yasnaya Polyana Here they accord- 
ingly broke then journey, and during the pleasant days that 
followed Tolstoy’s attachment deepened Not long after their 
departure his impulse took shape, and mounting his horse, 
he set out for Twicy, where they were staying His errand 
was a definite one, and he lost no time in fulfilling it At first 
Dr B(hrs demurred, unwilling to allow his second 
arrage (j^^gj^ter to marry before her elder sister, but his 
objec tions were presently overruled On the 23rd of September 
1862 the marriage look place, and Tolstoy installed his bride 
at Yasnaya Polyana with the conviction that calm and con- 
tentment were his at last Two weeks later he wrote to his 
friend Fet, saying that he was now happy and felt quite a new 
man In his Confession some years later he writes “ The 
new conditions of a happy familv circle led me? away from my 
researches into the meaning of life My whole mmd became 
concentrated on the family — on the mother, the children, and 
the anxiety to provide due means of subsistence The effort 
after perfection resolved itself into the effort to ensure the 
happiness of my offspring ” Tolstoy thereupon settled down 
to country life, and though to the young countess this exile 
from her town friends and relations must have been somewhat 
of a trial, they remained on their estates for the following 
eighteen years, with very short intervals of absence 1 he> had 
thirteen children, of whom the eldest was born in June 1863 
In the bringing up and instiuction of his family lolstoy con- 
formed m essentials to the requirements of his position No 
experiments were attempted English and German governesses 
were engaged, and their educational methods followed the usual 
routine Both father and mother devoted a considerable 
amount of time to their children Punishment was rare It 
consisted m a strict “ boycott ” of the offender, which was 
not relaxed until a frank confession of fault was made— no light 
penalty to a sensitive child Ihe theory of free option in 
study was dropped by Tolstoy in the case of his children, but 
he was for ever joining in their games, taking them on his 
shooting expeditions and sharing in tl^eir gymnastic exercises 
Manual labour was always congenial to the great writer, and 
formed a natural concomitant to his pastoral existence 
was a common thing for him to mow the lawns, hoe 
the garden beds, or when out walking to take the 
a labourer and wield it lustily. 


War and Peace and Anna Kareninay Tolstoy’s two most 
widely known and finest noVfels, date their commencement 
from this period These two novels were received 
with scant favour by both the Liberals and Con- 
scrvatives in Russia Katkov, the editor who was 
publishing Anna Karenina in his periodical, mtroduced so ma^ 
changes into the MSS that the publication was not continued. 
It was due to 'N Strachov, the literary critic, that public 
opinion was brought to recognize the merits of these novels 
Every day Tolstoy retired to his room for a certain number 
of hours, and whether in the humour or not, sat at his table 
and wipte “ Inspiration comes with writing,” he used to 
say Authorship he avowedly despised, yet confessed the 
temptation of public applause and heavy gams was too great 
to resist The reading world has leason to be glad of this touch 
of inconsistency Despite his genius for characterization, the 
task of novel-writing cost him a severe and determined effort 
The technique of literary composition irked him exceedingly 
“You cannot conceive,” he WiiUs in 1864 to his friend Fet, 
“ how hard is this preliminary labour of ploughing the field in 
which I am compelled to sow To consider and reconsider all 
that may happen to all the characters beforehand, and to 
think over the million of possible combinations, and to choose 
one out of a hundred thousand, is very difficult ” 

In the course of this correspondence interesting sidelights 
are thrown on Tolstoy as landowner and farmer Not long 
after his marriage he wrote, “ I have made an important dis- 
covery, of which I hasten to tell you Agents, stewards and 
overseers are only so many hindrances to farming > Dismiss 
them all and he abed till 10 o’clock, and you will see things 
will certainly go none the worse I have made the expenment, 
and am quite satisfied Now to business When vou are in 
Orel buy me 20 poods of various kinds of string, Ac , and send 
them to me if it does not cost more than two loubles thirty 
kopecks a pood with the carriage ” , and m this vein he enters 
into manifold rural matters, the progress of crops, the illness 
of a favourite horse or the calving of a valuable cow Agam 
the philosopher rises to the surface, and he questions Pet as 
to th( workings of his mind 


‘ 1 don't mean in the Zemstvo nor m agriculture » these are 
occupations lor icti\e men, with which wc employ ourselves in a 
perfunctory fashion much like ants engaged m hollowing out a 
clod of eaith — work of which the result is neither good nor bad 
But wliat are vou doing with your thoughts, how is the inner 
mechanism working ? Is the secret spring trying to show itself, 
making its presence felt ^ Has it forgotten how' to work ? that is 
the all-important question 


At another time he pa>s a well-earned tribute to his wife’s 
helpful sympathy “ She is by no means a trifler,” he writes, 
“ but IS an earnest helpmeet to me ” In literary matters he 
valued above everything the opinions of Fet and of Turgeniev 
(notwithstanding his saving of the latter, “ the older I grow 
the less I love him”) Fet, indeed, w^as an intimate and 
devoted friend, constantly interchanging v^isits with the Tolstoy 
family To him the scents of War and Peace were first un- 
folded as Tolstoy read them aloud in the quiet evenings 

It was at Fet’s house (in 1864) that the violent quarrel took 
plate between Turgeniev and Tolstoy which nearlv 
in a duel Many inaccurate accounts of it Qammi 
been given, but the history of the rupture re- with 
corded by Fet may be looked on a*- worthy urgea er 
It seems that Turgeniev in ^ boasting spirit was 

praising his daughters governess-~how che had 

desired him to name thrr''-^ise sum his daughter might spend 
in charity, and hm* instigation, the young lady made 

a practice of //»‘^ding th^ clothes ot some of the poorest 
Decants Tolstoy y who was always against the artificial 
it p^j/i/itliropy ” of the wealthy, said brusquely that he thought 
,t ivas theatrical and poseuse for a daintily-dressed girl to 
sit sewing at filthy, evil-sraelling garments m the name of 
charity Turgeniev thereupon rose, furious, from the table 
“ Stop saying such things ’ ” he cried, “ or I will force you to 
silence, with insults if need be ” Peace was with difficulty 
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restored by M and Mme Fct The letters which subse- 
quently passed betwecen them‘only served to fan the flame, 
so that even the amiable Pet was involved in the dispute and 
for a short time estranged from Tolstoy Finally, after a lengthy 
and acrimonious correspondence, the threatened resort to arms 
was averted through the interposition of fi lends, but fourteen 
y^ars were allowed to pass before a reconciliation took place 
In 1878 Tolstoy, believing himself to be in a dying state, at 
length made overtures of peace to his brother author, overtuies 
which Turgemev met cordially m the following terms — 

“Dear Leo Nikolaevitch — 1 received >our letter today 
which you sent to me paste restante I was dehghtod and much 
mov cd by it With the greatest pleasure 1 am ready to renew our 
former friendship and to press your proifcretl hand You are quite 
right in thinking I harbour no feelings of enmity towards you If 
they ever did exist they have long since disappeared and no remem- 
brance of you now remains save thatiof a nian to whom I am sincerely 
devoted and of a writer whose first step it was my great privilege 
to be one of the earliest to welcome, whose every new work lias 
always aroused in me the greatest interest I rejoice from my heart 
that our misunderstanding has come to an end I hope to be in 
the province of Orel this summer and then we shall nuit I send 
you my best wishes and once more grasp vour hand in fiicndship “ 

Meanwhile Tolstoy had pursued literary labours with relent- 
less ardour and v^ith ever increasing fame Prince Andr^ (the 
hero of ITar mid Peace) wind Anna Karenina in turn occupied 
all his thoughts Several years were given to the perfecting 
of these remarkable character-paintings When the publica- 
tion (1864-1869) of War and Peace had been succeeded b^ that 
of Anna Karenina^ he set himself to write yet another great 
novel, dealing with the times of Peter the Great, but after 
working at it for some months he suddenly abandoned the 
scheme One of the few excursions made during these years 
of tranquillitv was undertaken in 1866 to the battlefield of 
Borodino, the scene of the famous fight in 1812 For two da>s 
Tolsto> wandered over the plain, investigating and taking 
notes, and there he drew a plan of the battle, which was after- 
wards published as a frontispiece to War and Peace But the 
continued pressure of severe nervous and mental strain was 
bound to affect a man of his calibre, health and spirits gradu- 
all) sank, so that in 1870 Countess Tolstoy induced him once 
more to seek the healthful air of Samara, and subject himself 
to the “ koumiss cure ” in practice there A strange 
feature of this “ treatment ” lay in the avoidance 
of meal and vegetables, the diet being strutly^ confined to 
meat Tolstov pitched his tent in the village of Karalieck, 
where the primitive life among the Bashkir nomads exactly 
suited his habits and disposition He had a faculty for 
making himself at home with peasant folk, and was a great 
favourite among them In this district there was a large 
community of Molochans, a sect whose tenets differ consider- 
abl> from those of the Orthodox religion of Russia They 
acloiowledge no guide save the Bible, and reject all the rites 
and ceremonies of the Greek Church Their honesty, industry 
and temperance made them an example to all the countiy^ 
round, and caused lolstoy^ to study them with special interist 
So delighted was the count with this visit to Samara, that he 
shortly afterwards purchased an estate of oiTr 2000 acres in 
the district But his pleasure was short-lived, for not long 
afterwards (1872-1873) the crops failed and a serious famine 
broke out He thereupon opened a subscription fund for the 
starving population, and went from village to village taking 
a quantity of grain with him, and making what provision was 
possible in the circumstances 

Tolstoy was now making up for lost time, learning what he 
had failed to learn at the university Greek was his great 
attraction “ Without Greek,” he exclaims, “ there 
mioMophy culture He also became enamoured of the 
writings of Schopenhauer, and for the greater part 
of a year (1869) devoted himself to the study of that 
philosopher '‘Never,” he sa>s, " hav'e I experienced such 
spintual joy^ ’ Enthusiastic in eveiythmg he takes up, 
he assures his friends that Schopenhauer is the greatest genius 
he has met with He sets himself to translate his works, 


and tries to enrol Fet as a co-translator Philosophy at thi 
stage of his life went hand m hand with sport and agricultura 
interests He contemplated buying an estate m the provinc 
of Penza, but on the 21st of October 1869 he writes — 

“ The purchase of the estate m Penza has not come to anything 
I have now finished the sixth volume {War and Peace) and IJiop< 
it will be published on the ist of November There are a lot o 
snipe I have shot lour brace, and to-day found two brace am 
killed one bird “ 

After a period of comparative rest and ease, the shadows 0 
war and death once more encompassed Tolstoy Two of hi 
ihildren died in 1873, and their loss was followed by that 0 
his much-loved aunt, Mme Ergolskaya A mental restlessnes 
<ind uneasiness came over Tolstoy, and also a desire for th< 
exercise of a wider philanthropy The Russo-Turkish War pu 
the crowning touch to these feelings God and death, wa 
and the intricacies of life were now the constant subjects o 
his letters “ You will not believe what joy your last Icttei 
has given me,” he writes m 1877 to his dear friend Fet “ Wher 
> oil speak of the existence oh the Deity, I agree with every 
thing y^ou say, and I would wish to write much, but time fail* 
me and it is difficult in a letter For the first time yoi 
write to me on the Divinity of God I have been thinking about 
It for a long time Don’t say that we must not think about 
It Not only we must, but we ought In all ages the best 
people, the true people, have thought about it ” Tolstoy 
now resumed the study of the Bible, and took special delight 
in the books of Ecclesiastes and Proverbs He treats them a* 
a new discovery, and recommends them to his friends as having 
much m common with the teaching of Si hopenhauer I Thu 
revived interest in religious questions was accompanied and 
perhaps deepened by a state of cxtremi depression It wa^ 
then he reconciled himself with Turgemev, and in Dccembei 
1878 we find the latter staying with him on a visit of three 
days’ duration Turgemev writes that he finds him “ very 
Silent, but much developed ” The count on his side feels the 
same want of mutual sympathy as of old, and confesses that 
no real friendship seems possible between them 

Tolstoy now entered on the third phase of his life He 
himself thus describes the stages of his mental growth In 
the first phase he lived only for his own lusts and Religious 
pleasured This came to an end at the age of Deveiop~ 
thirty-four Then came the interest in the wel- 
fare of humanity, which married life tooled and obscured 
for a while The striving for the welfare of mankind wai 
mingled with the striving for personal well-being But the 
third and highest phase was reached when the service of God 
became the motive power of his existence All other aims 
grew subservient to this, and interest m the merely personal 
life had begun to disappear He had passed through every 
imaginable grade of religious thought As a child he had gone 
to church and confession unquestiomngly As a student and 
young man he had scorned and ridiculed religion Later m life 
he became a pious and devoutly orthodox Greek Churchman 
until one day during the Russo-l urkish War he was filled with a 
spirit of revolt at hearing the priests pray for the destruction 
of the enemy, bcseeihmg the Almighty to help them to kill 
their hundreds ana thousands His whole being recoiled from 
the un-Chnstianity of these prayers, and he then and there 
renounced the orthodox faith Tor three years he had exceeded 
the priests themselves m the regularity of his attendance Now 
he ft It there was something vitally amiss, and he flung it all tc 
the winds The novelist was rapidly being hidden m the philo 
sopher’s cloak, to the dismay of literary Europe So early as 
i 8«;9 Turgemev had exclaimed, “ If only Tolstoy would not 
philosophize, all might yet be well ” His brilliant con tern 
poraries, Gogol, Dostoievski and others, had all in different way« 
hem seized in turn by what may be called the fever of religion 
Tolstoy was to suffer from it too Like the flickering of a dyin^ 
lamp, his imagination again shone out in The Death of Ivai 
flyttch and The Power of Darkness Subsequently, with ran 
exceptions, his writings were overloaded with ethical reasonings 
He was now fifty While leading a life outwardly calm and 



TOLSTOY, L. 


1059 


peaceful, he had passed through innumerablt menial struggles 
and vicissitudes Of these he speaks with simple candour m 
My ConjessiOHy an autobiographical sketch which appeared in 
print at intervals between the years 1879 and 1882 In the 
orthodoxy of the Greek Church, with fastings, prayers and rigid 
obs^tf-vances of her rites, he vainly sought an answer to his 
doubts, finally he broke away from a ceremonial which had 
become empty and lifeless to him, and built up a religion of his 
own Impressed with the conviction that the peasant’s mental 
ease was the result of his life of physical toil, Tolstoy tried to 
adopt the same habits, and for some ten years (dating from about 
1880) he renourtced the lije of his own class as completely as it 
was possible for him to do He rose early and went to work in 
the fields, ploughing, cutting the corn, working for the widow 
and orphan, and helping them to gather m the crops He also 
learnt boot and shoe making, and enjoyed b^ing praised for his 
skill Thus he laboured late and early, and in these simple 
physical acts found the best cure for his attacks of despondency 
Simplicity ’ Simplicity > Sii^plicity • ” His food and drink, 
his pleasures and personal indulgences, were curtailed Meat 
was given up and replaced by a vegetarian diet hield sports 
— equivalents for cruelty and lust of blood — were abandoned, 
and his gun hidden away to rot and rust Even tobacco was 
renounced as luxurious and unhealthy 
But with all his straining towards simplicity, it was in the 
nature of things impossible for lolstoy absolutely to lead the 
life of a peasant Labour though he might throughout the day, 
thcie was his well-appointed house to return to He could not 
cut himself off from his wife and children hriends and acquain- 
tances could not be wholly ignored by the would-be Diogenes 
Circumstances in this respect were too strong for his views and 
wishes The renunciation was still only a paitial one But as 
the strain of a great surrender is greatest while it is still incom- 
plete, so lolstoy felt more and more impelled to emancipate 
himself from worldly concerns The break m the long spell 
of country life which presently occurred only served to deepen 
this desire In 1881 his eldest son went to the university, and 
the two next in seniority soon followed him It bei amc neces- 
sary for the family to be in Moscow a great deal, for the sake of 
the children’s education Ihe eldest daughter had come out 
into society, and friends were continually calling, (obliging 
Tolstoy to sit and talk with them All the cUments of town 
Renuacia- were distasteful to him Money was an evil 
tioaof thing in his sight, and hcga\eup carrying it about 
Property him, or e\ en making use of it “ What makes a 

man good is having birt few wants,” he s.ud, and he accordingly 
set himself to limit his wishes rigidly, and to detach his heait 
from all treasured objects The >car 1880 was the census year 
m Russia The government, as usual, called for volunteers to 
help to carry it out lolstoy became one of the enumerators, 
whose duties afforded an excellent opportunity for seeing the 
conditions under which the poor lived The mlstr^'’ of it made 
him often wish to surrender all his piopcity and have nothmg 
more to do with lands and money, but the government and 
family circumstances prevented him In the pamphlet. What 
me we to do ? he graphically narrates his census experiences 
Agam and again he attempted to carry his thcoiies into effect 
At last, calling his wife into his loom, he explained to hei that 
property and many possessions had become irksome to him 
Wealth he now regarded as a sin He wished to be rid of all 
personal ownership In 1888 Tolstoy renounced all claim to 
his estates, everything was made over to his wife and children, 
the countess acting as trustee True, this renunciation made 
little difference in his manner of life He lived under the same 
loof as before, ate at the same table, wrote and read in the same 
study The change was mental rather than material He 
cared no longer for the growth or improvement of his estates, 
but gave himself up to ethical Questions, and endeavoured day 
by day to bind himself more closely to the people He 
began to write specially for their benefit a number of -^^nple 
tales which have been widely read, tales directed against 

try mg evils — the peasant’s love of vodka, and themes He 


found willing fellow-workers in the firm of Russian publishers 
known under the name of Posredmk (V Tchertkoff, and a group 
of friends) John the Fool which was published in 1886 in the 
Posredmk Series,” is generally considered the best of these 
stories The Ptnver of Darkness (1885) also appeared m this 
series, and was written with the same object in \iew Un- 
fortunately, the popularity of these stones aroused the 
attention of the government, and led to many of them being 
forbidden on account of their Socialistic tendencies 
The terrible famine of 1891-1892 added fresh lustre to Tolstoy’s 
name He and his family worked unceasingly in soup-kitchens 
and barns, distributing food and clothes No true leader lacks 
a followTing Every oppressed sect or individual turned instinc- 
tively to Tolstoy for sympathy and support, the most important 
case in point being that of the sect of the Doukhobors Early 
in 1891 rumours began to reach headquarters of social and 
religious excitement fermenting among the inhabitants of the 
Caucasus, and especially among the Doukhobors ) This 
people, numbering from fifteen to sixteen thousand, 
shared their goods and property in common, and made 
laws of conduct for themselves, based on a simple 
form of religion unobscured by ceremonies or ritual In these 
matters, and especially in refusing to serve as soldiers, they defied 
the governors of the Caucasian provinces, so that, as their numbers 
and strength of opposition to authority grew formidable, severe 
measures were put in practice for their suppression Several of 
their leaders were exiled, and m 1895 some hundred of them 
were condemned to be enrolled for three years in the so-called 
“ disciplinary regiment ” It was in that year that lolstoy came 
in contact with them personally, and became deeply interested 
in them He promptly identified himself with the agitation m 
their favour, and by his endeavours aroused sympathy for them 
in other countries, especially m England After many rebuffs 
from the government, and many unavailing efforts to reach the 
kindly car of the Tsar, the persecution of the Doukhobors at 
length ceased, and they were allowed to emigrate It was 
in aid of these people that Tolstoy wrote and published 
Resurrection The attack on the Orthodox Church m this novel 
was probabl) the chief cause which led to his formal excom- 
munication by decree dated the 22nd of February 1901 In 
later years lolstoy maintained all his interests, but old age 
gradually told on his strength lie died on the 
20th of November 1910 at Astapovo, where he 
was stricken with pneumonia when carrying out a sudden 
decision to leave Yasnaya Polyana and end his days in 
retirement 


No account of Folblov can pretend to any measure of completeness 
which docs not lelti to his views on religion Tolstoy himself 
ittiibutcs so much impoitance to them that he has ^ t i ' 
written stveial books with the sole object of telling the d / * 
world what he considers truth In My Confession he 
describes the \arious stages of religious experience through which he 
has passed He begins with a graphic picture of the religious state 
of the society in which he was bi ought up There, although people 
w ere nominally orthodox actually tliev believ ed in nothing Indeed 
so inconsistont were the ideals of that society with any real belief 
in the Orthodox Church that at sixteen 1 olstoy practical!} renounced 
Christianity and became a sceptic During the whole of this pen^' 
he felt unhappy and dissatisfied, for ho had no theory which 
him to solv e the riddle of life He found no solution to th' laestion 
he often put to himself — Why do 1 h\ c ? nor to other whicn 
depende<l on the first — How ought 1 to live ? . ,, 

It seemed to him that the men he 
questions in four ways Some ignored a^nd t^ated life as if it 
uere a meaningless juml.le of van-<. ‘'>d evil Others, recopuing 

the difficulty of satasfactorilv “f/"® S**"! 

their eyes and made the ^ 

thinkme of the future ‘*“rd group answered these questions by 
r^ardmg fife as W”**''*' ^*""8 by puttmg an end to tt 

TrTnrfkiv fherf thosc \^o Considered it a stupid and ridiculous 
force and continued to live on, making the best of it 
* himself took up the last position, although it failed to 

his spiritual needs He felt that the millions who accepted 
the rcUgious theory of life had somehow a better answer to the 
problem notwithstanding that their solution was based on an absurd 
h^mothcsis Although faith was unreasonable it alone gave meaning 
to life, faith being understood as the theory which linked man’s finite 
life with the infinite Having arrived at this conclusion Tolstoy 
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was readv to accept anv faith which did not require a direct denial 
of reason and for this purpose studied Buddhism Mahommedanism 
and Chnsticinity The onlj' persons he felt who were happy and 
found a meaning in life wert the poor and the only life that could 
be lived in accordance w ith reason was life under simple conditions 
such as animals hveil Only man must labour, not as the animals, 
each foi itself but lor all The search after Goil was not an act 
of reason but of foelim? To live after Cxod's ^\ord wo must renounce 
all the matciial pleasiiris of life and be humble and chantable 
to all men I his belief ho found in the churches but mixe<l 
up with other things which he could not understand and 
which repelled him m/ sacraments, fasts bowing before relics 
and images Ihe chimh festivals, as commemoiating miracles 
or alleged facts of Chnst s life, wcie repugnant to him Com- 
munion ho explained to himself as an action done m remembrance 
of Chnst and as signit\ing a cleansing from sin and an accep- 
tance of Chnst s teaching When asktH.1 by the piiest to repeal 
before i cceiving the elements that he b<. Ik \ ed that what he w as .ibout 
to roccnc ^\tlc Ihc icd lk)d\ and BIckxI he icpcated the formula 
but found that no wish to btlu \e could make him believe it lh< 
attitude of the \aiious C hiistian chuiches towards one another also 
alienated his sympathy, it liad no resemblance to a union of love 
He thought that tliere should be mutual concessions where belie. fs 
liad so much in eominon but was told tliat any compromise mvoK ed 
an admission that the clergy had altered tlic pnmilue faith and that 
it u is their duty to hand on the laith inviolate He was also very 
much repelled by the attitude of the Church towards war ind capital 
punishnu nt Tracing the happiness of the peasantry to their faith 
ho became convinced that there were certain elements ol truth in 
Chiistianity llu Christian chuiches and the Greek Orthodox 
Church in particular had in his view combined to obscure the Iiasis 
of truth in Christ's teaching 

lolstoy therefore set himself to endeavour to eliminate what 
he thought the false doctrines and supeistiUous cltmcnts 
uhich had grown up louiid Chiistianity and to discovei the 
verities eontaineel in it Polstov stiitexl with the piemisc 
that Chust s leaching was communicated to unlettered peisons 
and only put dowm in wuting long after hi^ death “It 
may be assumed" he savs ‘tint tin Chuieh in aertplmg 
the three synoptic gospels had accepted much that was inueu- 
rate " lolstov aigucs tliat it should bo romembeu el tliat th< 
tospcls must have gone through many changes ami that h< is 
lliercfort at hbei t\ to dt il with them ciiticallv He <cs m Chii 
tianitv not an exclusively divine levclation nor a nuu histoiical 
plicnomcnon but a teaeliin*’^ which gives nieannig to life flu 
eliurches ht eonsideied wire substituting a toiehing whicli was not 
( hrist's but was a strained and contorted version of what ]<sus 
taught Ihe sectariinism of Christianity had its reiot in the ulci 
that the gospels aie to b< umlcrstood not bv taking them bv them 
selves but Iw uilei preting them m such a manner as to make them 
igrec not only with the other s leied writings but VMth the traditions 
of the Church, which vNere themselves obscure Tolstoy maintained 
that it vsas the foreign elements foisted upon Christ's tuiching which 
have alienated the best minds from Christianity Any one t iking 
( hnst s teaclung alone will see that it has no admixture of elements 
that contradict common sense It lias no sympathy with supersti- 
tions, contains no ‘ drei^s ha-* no “ darknesses " but is the strictest 
and fullest system of ethics 

The substance of Christianity seems to Tolstoy the inculcation 
of love humility self denial and the duty of retuimng good for 
evil and these essential principles attricted him throughout his 
life even when he was a sceptic Ihe Greek Orthodox Church 
treated these piineiples rather as aeeessorv to the teaching of Jesus 
than of its essence and the Church eonsidcred dogma of moic 
importance The rules of the Orthodox Church concerning dogmas 
sacraments fasts prayers, seemed nut only unnecessary but were 
not Ixised on anytmng in Chnst s teaching The Sermon on the 
Mount as reported in Saint Matthew contains according to Tolstoy 
tlie essence of Christ’s teaching which Christians should carry out 
entirely Ihe key to the seimon is contained in the words “ Resist 
not evil " this injunction meaning that not only should Chnstians 
never repay evil with evil but also that they should not oppose 
it with physical force Any physic<il resistance of evil is contrary 
to the law of love This command he regards as the central point 
of the doctrine of Jesus and as really easy to obey for which view 
he quotes Chnst s sLitcment, “ My yoke is easy " The whole teach 
mg of the cliurchcs was contrary to Chnst's teaching when they gave 
their sanction and ipproval to armies and the enforcement of the 
criminal law by the executive powers of a government Christian 
society not only ignoied Christ's injunction not to resist evil but 
was actually based on a denial of itsctruth The words “ Judge 
not that ye bo not judged ” Tolstoy treats as an expansion or rather 
as a logical result of the command ' Resist not evil " Jesus denied 
the possibility of human justice demonstrating in the case of the 
woman taken in adultery that man could not judge his fellow man, 
since he himself was also guilty Jesus' declaration amounted to 
saying “ ^’'ou believe that your laws reform criminals, as a matter 
of fact they only make more criminals There is only one way to 
suppress evil that is to return good for evil without respect of 
persons " The whole social fabnc of modern so-called “ Christian ** 


society was founded upon principles disapproved of by Christ 
Its prison cells factones and houses of infamy, its state church 
its culture, science art and civilization were all liased on coercioi 
and violence People pretended that Christ did not abolish tin 
Mosaic law but that the law of Christ and the law of Moses harinon 
izerl But C hnstians acted on the principle of “ an eye for ai 
eye ” discarding the law of Chnst and following that ot Mosses 
Tolstoy goes through the gospel for the purpose of finding ou 
what Christ's teaching really is In doing so he puts aside th 
miraculous events of Christ's birth and all other miracles as irrclevan 
to his inquiry and also impossible of belief The result is that h< 
finds that Christ laid down five ' cntiicly new " commandments 
the first commandment being ‘ Live in peace with all men " wind 
wv. the intcrpn talion put upon the words “ Y^e l^ve heard it cvc' 
said by the men of old time that thou shalt not kill and that who 
soever shall kill shall be in danger of the judgment, but I say untc 
you whosoever is angry with his brother shall be in danger of th( 
judgment" The wouH ‘without cause" Tolstoy rejects, as doc 
ilso the Revised Vusiou He considers those words open the dooi 
to the evasion of the ctimmaiidmont Tolstoy interprets the nexi 
words, “ and whoever shall say to his brother ‘ raca ' shall be ii 
tlanger of the council but whosoever shall say thou fool ’ shall bi 
111 danger of hell liic," to mean that one must never look upon * 
human being as vvoi Ihless and as a fool Not only must Christian 
rt train fiom anger but it is the duty of a followci of Jesus to live 
in peace with all men Thiy should not regard anger as jiistifiabk 
m my ciiciim fanccs The second commandment of Jesus Tolsto> 
ck dares to bt “ Thou shalt not be united physically to any womai 
except the one whom thou hast originally known sexually You 
commit a sin it you ever abandon that woman Marriage is mairiagt 
whether thvie hav< oi have not been any legal or ccclcsiastica 
formalities, once there has been physical union " The third com 
mandment as Tolstoy undei stands it is “ Swear not it all ' The 
commandment applies not merely to profane sw caiing but to all kind" 
of oaths, wlul her taken by witnesses in couits of law by soldiei" 
when being sworn in by magistiaUs in piiisiianee of their office 
oaths of fidehly and the like All the oaths are imposed for an 
evil puiposo and are cntirch wiong The fourth commuidmenl 
is Kesi t not till ' Ckriol s followers were never meant to act a« 
judges citi/cns jiohccmtn oi m anv’’ other c ipacity in which i1 
would bt their dutv’’ to losi A evil Christians should do good in the 
seiist of living viituousls lo ibolisli » vil they should avoid 
the commission of evil and never undoi any ciicumstinces lesist 
wiongs l>> foite Tluy should ncvti utuin violence b> violence 
(bust taught 'If anyone stukc\ou sufici it, if any out would 
depiive you of anything, yield it up to Inm, if any one would force 
\ ou lo work foi him go and w oik ioi liim , il any one would take away 
>0111 propel ly abandon it lo him" Ihe fifth eommanilment k 
lud down in Mall v ^ ^-48 Aftci calling the attenlum of he 
readers to the fact that the words which introduce the injunction 
to ‘ Love your enemies," Ae , read, “Ye haye Ik aid it said of old 
that thou^.ilt lov e thy neighbour and h ite thine enemy ” Tolstoy 
points out that these words must be uneleistooel as meaning “ Ihou 
shalt love thy follow countiymm and hate the foicigner " But 
when Christ t lught in opposition to this muixim “ Love your enemies 
bless them Ih it curse you ' He meant ‘ You have heard it laid down 
of old that you must love those of your own rate and hate foreigners, 
but I sav te) you, love every one without distinction of nationality " 
It IS dilhcult to love your personal enemy, but it is pcrlectly 
possible to love citi/eiis of a Itueign nation ccjually with yom own 
Tolstoy admits that it is difficult lo conceive that everything that 
IS considcrevl essential and natuial — what is thought noble and 
grind — love of country, defence of one's own country, its glory, 
fighting against one s country's enemies — is not only an infraction 
of the law of Chnst but directly denounced by Him People might 
here retort “ If it is tiue that Jesus really meant this He would liavc 
said so plainly " I o this objection he rejihcs “ We must not forget 
that Jesus did not foiesee that men having faith in His doctrine 
of humility, love and fratcrnit> could ever with calmness and 
premeditation organize themselves for the murder of their brethren 
Christ not foreseeing this did not m so many words forbid Chnstians 
to participate in war " To make good this point Tolstoy shows by 
quotations from the Fatliers tliat none of the early Christians ever 
contemplated fighting with any thing but spiritual weapons 

The doctrines of original bin of the Atonement of the Trinity, 
of the Resurrection, are according to Tolstoy all without founcla 
tion and contrary to Chnst s teaching Man is conscious, he writes 
of a spiritual essence which exists in an imperfect form not only 
within himself but also in all olht.r living creatures The perfect 
spiritual essence is wliat we call God It is the indwelling of this 
spiritual essence in man which creates the desire for communion 
with God and with those who possess the spirit imperfectly The 
true life of man consists in fulfilling the needs of the spirit, and 
everything that helps to free it from the mfluence of the body which 
IS antagonistic tends to encourage the growth of that immortal 
part When death comes the spirit is emancipated from the body 
and returns to God, where possibly says Tolstoy it ceases to have 
an individual existence The ‘spirit in man is not subject to the 
limitations of time and space The hfe of the individual, howcvei, 
IS essentially bounded by tune and space With the destruction 
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of the body this life ceases to exist, but the divine spiritu il life 
remains Death is therefore not r nnihilation but merely the eman- 
cipation of the spirit, its introduction to a new and unknown state 
of existence to another form of manifestation of the divmt spintual 
essence The more a man endeavours to live the life of the spirit 
the nearer his approach to the eternal and the less the significance 
of death But it is impossible for the human intellect to conceive 
any form of existence outside space and time So far therefore 
as immortality implies a resurrection of the body Tolstoy denies it , 
so far as it implies an individual consciousness of the soul he states 
we can predicate nothing of it Ihcre are two doctrines of life 
One of these doctrines the source of all error consists m believing 
that the personal life of man is one of his essential attributes The 
other doetiine ^that taught bv Jesus is that the whole purpose of 
our personal life lies in the*fulfilment of the will of God 

Before attempting to define the powers and position of an author 
it is best to pass m review the works which have led to his present 
_ reputation Tolstoy the writer rs a guide of unusual 

VY/r f iithf Illness to Tolstoy the man I he gradual evolu- 

^ tion of the reformer and preacher out of the brilliant 

novelist IS described in no pages so clearly as in his own Childhood 
(1852) Boyhood (x354) ^mlYoxith (1855-1857) — Tolstoy's first literary 
efforts — may be regauled as semi-autobiographical studies, if 
not in detail it least in Hit ivKAi sense that al) liis books contain 
pictures more or k ss accurate of himself and his own experience*’ 
No plot runs thiough them, they simply analyse and describe with 
extraordinary minuteness the feelings of a nervous and morbid 
boy, a mak Mane Bashkirtseff Ihey arc talcs rather of the 
development of the thoughts than of the life of a child with a pale 
liackgroimd of men anil events The distinct charm lies in the 
sincerity with which this development is represented We are 
intioduced by the child Nicholas Irtenyev, to i number of chaiacters 
one aftci the other — ^father mother grandmother tutor ser\ants 
an<l serfs, and are led by him from the father s study to the mornuig- 
room and so on to the kitchen and the house kecpci's closet, and w( 
catch, as in a magic crystal the lifelike scenes on his waking — ^in the 
schoolroom— at his mother’s side But the apparently unconscieius 
change of the child's mind into that of the youth — his budding 
thoughts hopes fuai s — form 1 he ti uc drama of the story 1 he Co<isack s 
(1865) written round the theory that cultin e is in e nemy to h ippinos*? 
was lollowcd by War and Peace (18O4-18O9I which has been justly 
called a Russian epic Within its pages lolstoy has nurshalled 
a panoianue airay of kings, princes and nobles as they lived and 
moved during the tunes of the great N ipoleonic wais There aic 
so many figures in the picture so much kaleidoscope colour and 
movement that flic spectator of tern finels it difficult to follow the 
thread of tlie narrvhve The leading characters principally belong 
War and highest Russian society whose eiiclc — with its 

Peace ** inflexible code of laws and customs and a vitiated 
moial atmospheic affecting each membeu of it in a 
gi eater or less degree —links them together The interest centres 
not so much in any single person as in the groups formcil by four 
leiding families of the granel monele ’ — the Rostoys Bczouchovs 
Volkonskvs and the Kourigmes — all bound together by common 
urns and interests Tne men are e\igcr to make a name and enjoy 
life , the women seek pleasure m gossip and romance Pctei Bezou- 
chov and Prince AndT6 with natures cssentiilly elitfercnt but 
united by a love of tiuth, aic the exceptions to this rule Peter 
Bezouchov is one of lolstoy's finest characterizations flriwn with 
cl masteily hand He is the embodiment of all that is good and 
bad in the Russian tempe rament On the one side there is the striving 
after an ideal and a capacity for self sacrifice on the other an absence 
of firmness and balance Like lolstoy himself he is alwa>s in 
doubt as to what is right cuid what is wrong as to the meaning of 
life and death, and like Tolstoy at that time can as v’^ct hrd no 
answei to these iiddles While Peter Bezouchov is a typical Russian 
a very Tolstoy, Punce Andr6 if a less striking is a more loveable 
personality Upright and noble minded he yet is unable to cast 
off the chains of custom which have held him from childhood lie 
too IS constantly seeking mental rest and finding none The love 
story of Andr6 and Natasha Rostov which runs through the novel, 
IS a poem m itself Nataslia is almost the only heroine Tolstoy 
has given us who wins our affections, but even she, after many 
transitions sinks to the level of the Hausfrau, with no aim beyond 
the propagation and nurture of the race It must be borne in mind 
that in War and Peace Tolstoy winged his shafts not at men generally 
but at that particular section of society to which he himself by birth 
and association belonged 

A long period of silence followed the publication of this novel 
(luring which the world heard little of him At length in 1873 he 
**Anna i^sucd the first parts of Anna Karenina It is without 
Karenina *• greatest literary production The area of 

time and space in it, as in the preceding book is large, 
but it has more continuity of action, and the principal characters 
aie kept well in the foreground It is a study of modern Russnn 
life, m which the normal passivity of unsympathetic con;»A»a* 
relations is sharply contrasted with the transient omnipe^<-nco of 
passion and deep love The heio and heroine are Count Wronsky 
a young soldier in a crack regiment, and Anna Karenina, the wife 
of an important official in the pohtical world of st Petersburg The 


parts of secondary heroine and hero au filled b> Kitty Cherbatzky 
and her lover and ultimate husband, Levine The central figure 
la of course Anna herstlf an elegant and fascinating “ mondaine ” 
She IS honest, frank and well endowed by nature and has an innate 
striving after truth and hcAuty m ait and in life but her early 
marriage with Karenina (who is double her age, reserved and taci- 
turn), while socially advantageous has dulled and stunted her 
ideals Ignorant of the meaning of love, she despises it and ^t is 
not till she me^ts Wronsky that she realizes to the full the empti- 
ness of her existence Wronsky, young handsome impassioned 
recognizing no principle but his oun desires offers her the rich 
wine of life at a draught She tastes it after scant hesitation, and 
then flinging away her worldly position deserting her husband 
and child she drains it to the dregs only to find that poison lies in 
the cup Anna and Wronsky have no true ideal to elmg to He, 
as their passion cools finds the tie irksome and a hindrance to his 
career She giieves for her lost and (Uarly-lov'^cd son and frets as 
she sees that Wronskv's devotion is wming recognizing too late 
that he loved hei chiefly for v^anity's sake that they are slipping 
duly asunder and giowing displeasing to each other Her past 
life is closed to her the futuie opens like an ab>ss The cnsis has 
come, and swiftly obeying the impulse of her despair she seizes on 
(Ualh is her only we ipon for wounding Wronsky and cutting the 
hopeless knot of her life This pitiful end is led up to step by step 
with microscopic truth and insight into the spnngs of human 
action In the married life of Kitty md Levine on the other 
luind, lolstoy describes a state of happiness of a material nature — 
disagreements easily bndgeel over and mutual interest in their 
children and the pleasures of the country Lev ino is the 1 olstoy of 
fiction I he improvement and decelopment of his estates the life 
of a countrv' squire fail to satisfy him The death of his brother 
the birth of his child awaken his mind to the problems of exist- 
ence and he is jilunged 111 melancholy Tinallv' relief conics to 
him with the words of a peas*u)t who bids him live for his soul 
and for his God " Thereupon I evino exclaims ' T have discovered 
nothing I ha e siinpR^ opened mv eves to what 1 knew' already, 
1 have come to the recognition of that power which formerly gave 
nu life and which lencws life in me to day I am fK<<l from eiror, 
I recognize in> mastci " And the novel ends with the effacing of 
the intellect in i cloud of hajipy mysticism 

The hreuUer Sonaia publnhed in iSqo created a profound im- 
pro Sion Many who woie picviously unatquainbxi with lolstoy's 
woik read this store ot lo\t jealousy and levengo and ^ 
v\trt dumbfounded by its boldiuss It is a sLutling « 
idvanet upon Faniih Happ\ published thirty 
v'ears (Milier ^ocictv goncialh ind Russian society in particular 
is ruthlessly condemned lor its mcws on marmge and its attitude 
towards the \ c\f d question of the rckitions betvecen man and woman 
Marriage lolstov savs can only be condoned if spintiuil s\ mpatliy 
exists 4md then only iis the means to the continuance of the race, 
olhcrv'ise it is a brexich of tiue morality The ‘ motive " of tht 
Sonata is that tlu idcil we should strive after is a life whore the 
spiritual penetrates and pervades cvtrything and where ill that is 
eainal is eliminated But 111 the S((]iiel " to th( Smiata Tolstoy 
adds that great idcils are alwavs unattainable and alhrms tliat no 
mm can know whilst yet striving how neirly he approaches 
them He is onlv tonscioiis of his deviations 

Ihc views of culture forming the basis of The Cossacks are yet 
further ekaborated in What is Art ^ (1898), d sweeping criticism of 

the philosophv'' of aesthetics to which he hid devoted 
filteen years of thought He dismisses as inadequate 
th( theories which define art as the pursuit of beauty, 
vvhetlier beauty be regarded with Shelley and Hegel as in approxi- 
mation to archetypal perfection and thus allied to God and good- 
ness or with Ixant as that which gives disinterested ple^asure 
Tolstoy sets forth his own vaew that ait is a human activity which 
aims at the transmission of emotion lie proceeds to demanel that 
the emotion shall be actually felt and shall belong to the highest 
feelings to which men can rise True art must appeal to 
religious perception of the brotherhood of man and it mu ^ 
universal response He asserts that exclusive a^'t is ln<f and 
that such subjects as sexual love, patriotism and 
should be avoided vG U W ) 


“ Wbatis 
Art?** 


TOLSTOY, PETR ANDREEVICH, T,., nt ( 1645-1729), Russian 
statesman, was the son of the a/<>/^nntchy Andrei Vasilevich Tol- 
stoy He served in 1682 chamberlain at the court of Theo- 
dore III Miscalculatin/r strength of the tsarevna Sophia {q v ) 
he became one oihti most energetic supporters, but contnved to 
join the other md winning, side just before the final catastrophe 
For a recruit at arm’s length, but 

xihfiij in 1697, Tolstoy volunteered to go to Venice to learn 
Italian and ship-building, Peter could not resist the subtle flattery 
implied in such a proposal from a middle-aged Muscovite noble 
In November 1701 Tolstoy was appointed the first regularly 
accredited Russian ambassador to the Porte, and more than justi- 
fied the confidence of the most exacting of masters, though his 
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peculiar expedients (e g the procuring of the strangulation of a 
grand vizier and the removal b) poison of an inconvenient private 
secretary) savoured more of the Italian than of the Russian 
Renaissance Even before Poltava, Tolstoy had the greatest 
difficulty in preventing the Turks from aiding the Swedes, and 
when Charles XII took refuge on Turkish soil he instantly 
denlanded his extradition This was a diplomatic blunder, as it 
only irritated the already alarmed Turks, and on the loth of 
October 1710 Tolstoy was thrown into the Seven Towers, a 
proceeding tantamount to a declaration of war against Russia 
On his release from “ this Turkish hell,” in 1714, he returned to 
Russia, was created a senator, and closely associated himself 
with the omnipotent favourite, Menshikov In 1 7 1 7 his position 
during Peter’s reign was secured once for all b) his successful 
mission to Naples to bring back the unfoitunate tsarevich 
Alexius, whom he may be said to have literally hunted to death 
For this he earned the undying hatred of the majority of the 
Russian people , but Peter naturally regarded it as an inestimable 
service and loaded Tolstoy with honours and riches, appointing 
him, moreover, the head of the secret chancellery, or official 
torture chamber, a post for which Tolstoy was by nature emi- 
nently fitted He materially assisted Menshikov to raise the 
empress consort to the throne on the decease of Peter (1725), and 
the new sovereign made him a count and one of the six members 
of the newlv instituted supreme privy council Tolstoy was well 
aware that the elevation of the grand duke Peter, son of the 
tsarevich Alexius, would put an end to his own career and en- 
danger his whole famih , so that v/hen Menshikov, during the last 
days of Catherine I , declared in favour of Peter II , lolstov 
endeavoured to form a parU of his own whose object it w^as 
to promote the accession of Catherine’s second daughter, the 
tsarevna Elizabeth But Menshikov was too stiong and too 
quick for his ancient colleague On the very da^ of the empress's 
death (MaN ii, 1727), Tolstoy, now in his eighty -second year, 
was banished to the Solovetsk monasten in the White bea, 
wffiere he died two years later He is the author of a sketch of 
the impressions made upon him by western Europe during hi-, 
tour in the years 1697-1698 and also of a detailed description of 
the Black Sea 

See N A Popov Count P A Tobtoy ** (Russ ) in Old and Nezu 
Russta (Petersburg, 1875), and “ From the Life of P A Tolstoy ** 
(Russ ) in Russian Reporter (Petersburg 18O0) , R N Bam Pupils 
of Peter the Great (London 1897) , anil The First Romanovs (London, 
1905) (R N B) 

TOLTECS (Mexican Tolteca), or dwellers in Tollan (the place 
of reeds), the name of a people that if partly^ mythical is also 
partly historical Traces of this people can unquestionably be 
detected in historic times, and many cities, particularly those 
which carried on traffic with the coast, claimed to be of Toltec 
origin The conception of loltecs, like that of Chichimecs, 
acquired in time so general and vague a significance that m 
vocabularies such a word as “ toltecatl ” is interpreted as mean- 
ing merely an expert artist So that in some cases the name 
“ Toltecs ” denotes no more than some race of Nahua affinities 
possessed of a certain degree of culture In others, however, 
there is a substantial reason for believing in the existence of 
a specific tribe or people called Toltecs, though the genuine 
historical background has been obscured by the legends which 
the priests embroidered upon it to glorify their hero and god 
Quetzalcoatl 

Our Ignorance as to the distribution and movements of the 
native peoples before the time of the Spanish mvasion forbids 
any positive statement as to the ongmal home of the Toltecs 
It is certain, however, that they, as well as their god and their 
ancient city of Tollan, were known to those who lived m the Maya 
countries far beyond the confines of Mexico proper Their 
migration-myths point to the eastern districts known as the 
” tierras calientes,” famous for such valuable products as feathers 
and cacao, with which the Mexicans from the earliest times carried 
on a vigorous commerce It is possible that the legendary 
w^anderings of Quetzalcoatl (Feathered Serpent), who was said 
to have committed himself to the fiames m Tlillan-Tlapallan (the 
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land of the black and red, 1 e the land of picture-writing), 
the region of Tabasco and Campeche, are mainly a mythological 
description of the moon’s periodic course But even in that case 
there can be no doubt that the nature-myth has been embellished 
with details derived from an actual race movement which took 
place in prehistoric times ^ 

The Htstoria de Colhmean y de Mexico is a most valuable 
manusenpt written by an anonymous author in the Mexican 
language In this work it is stated that Quetzalcoatl died in 
A D 895, and was followed by four kings in succession, after 
whom the wise Huemac ascended the throne in a d 994 under 
the name of Atecpanecatl In the reign of this Sovereign there 
broke out a great famine, which occasioned the institution of 
the custom of human sacrifice From the same source we learn 
that it was in a d 1064 (a date which is assigned to the beginning 
of a half-mythical history by various other documents and MSS ) 
that the Toltecs left their homes and migrated eastward to I'abasco 
and Soconusco At the same time Huemac killed himself in the 
cave of Cincalco Tradition ascribes to him the authorship of 
an encyclopaedic picture-writing called “ teoamoxtli ” dealing 
with the history of his people, with astronomy, the calendar 
system, &c According to the Htstona de Colhuacan y de 
Mexico y which is confirmed m spite of some slight variations 
of detail by Ixtlilxochitl, the duration of the “ Toltec Empire 
was not more than 318 years 

Archaeologists are justified in claiming as indubitable 
monuments of the Toltecs the sei pent-pillars which have been 
found tn ^itu at lula, close to the city of Mexico The historian 
Sahagun states that Tula was an old centre of the Toltecs and 
explicitly mentions these pillars as their work It is interesting 
thcrefou to note that the only other place where such pillars occiii 
lb Chichcnitza in Yucatan (see Central America Archaeology) ^ 
a site which cxlnbits most strikingly Mexican features, so that 
anhaeology fully confirms the assertion of the historians that 
Chichenitza, though in Mayan teriitory, was subject to the 
domination of some Nahua people Chuhenitza and Mayapan 
are the onfy sites in Mavan teiiitviry at which are found 
those round temples, t\hi(h are attributable exclusively to 
Quetzalcoatl, the principal god and national hcio of the 
loltecs (W L *) 

TOLl|||CA, or Ioloccan, a city of Mexico and capital of the 
state of Mexico, on the S W border of the Anahuac plateau, 
at the foot of the Cerro San Miguel de Tutucuitlalpillo, about 
8650 ft above sea-level Pop (iqoo), 25,940 Toluca is on the 
Mexican National railway, 36 m W S W of the national capital 
Its situation near the high cordillera gives it a cold, changeable 
climate The government has a meteorological station here and 
a national college Industiics include the manufacture of cotton 
fabrics, flour and wax candles Swmc-brccding is a profitable 
occupation in the vicinity The Nevado de Toluca, an extinct 
volcano, rises to a height of 14,950 ft on the south-west side 
of the town Its summit is frequently draped with snow, and 
Its broken-down crater contains a lake Traditionally Toluca 
was one of the earliest Toltec settlements on the Anahuac 
tableland, but no remains of this occupation have been 
preserved 

TOLUENE, or Methylbenzene, C7HgorCrtH5 CHo, an aromatic 
hydrocarbon, the first homologue of benzene Discovered by 
Pelletier {Ann chim phys , 1838, 67, p 269) in the oil obtained 
in the manufacture of gas from the resin of Pinus maritima, and 
named retinnaphte, it was prepared from the same gas by Couerbe 
(ibid 69, p 184) and named heptacarbure quadrihydnque, 
C7H4 (C = 6), Samte-Claire Deville (ibid 1841 [3] 3, p 168) 
obtained it by distilling Tolu balsam, naming it benzo^ne, and 
G 14 nard and Bouldault obtained a substance by the dry distilla- 
tion of dragon’s blood which they called dracyl The complete 
identity of these substances was established by A W Hofmann 
and Muspratt, and they adopted the name toluol (anglicized to 
toluene), which was proposed by Berzelius Its derivatives 
and its relation to benzene had been previously studied by the 
above and other experimenters, its relation to benzene being 
first proved experimentally by Cannizzaro and its constitution 
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settled by Fittig and Tollens’s synthesis from sodium and a 
mixture of methyl iodide and brombenzene. 

The hydrocarbon occurs in wood- tar and in petroleum and is 
prepared commercially by fractional distillation of the light oil 
fraction of the coal-tar distillate (see Coal Tar) It may be 
c^Jtainod synthetically by Fittig and Follcns's method (above) , by 
Friedel and Craft's process, devised in 1877 of acting with alununium 
chloride on a mixture of benzene and methyl chlondc , this reaction 
leads to the production of higher homologues which may, however 
break down under the continued action of the aluminium chloride , 
or by heating the toluene carboxylic acids obtained by oxidizing 
the higher homologues of benzene It forms a colourless mobile 
liquid boiling ^t 1103® C and having a specific gravity of o 8708 
(13 1/4°) It is insoluble *n water, but dissolves readily in alcohol 
and ether *> On reduction it yields hexahydrotoluene , oxidation 
with dilute nitric acid or chromic acid gives ^i^oic acid, whilst 
chromyl chlondc and water give benzaldcmyde On nitration 
it gives ortho- and para-nitrotoluenes — which on reduction yield 
the valuable toliiidines C,,H4(CHd (NH^) — ^jnd on sulphonation 
the parasulphonic acid is formed with a little of the ortho acnl 
Chloiination in the cold gives ortho- and para chlortoluenes but at 
the boiling point the side ch iin is substituted (sec Benzaldehyde) 

TOMAHAWK (a native American word, probably from the 
Algonquian verb otomahtiky to knock down), the uar-hatchet of 
the North American Indians The eailiest tomahawks were 
of chipped stone, usually sharpened to a point at each end some- 
thing like a pickaxe, and passed through a hole bored in a stout 
wooden cudgel In the more primitive types the stone head 
was simply tied to the handle by animal sinews, or a withe was 
doubled over the head and fastened below to form a handgrip 
Sometimes deer antlers were used instead of stones After the 
arrival of the white man the heads were usually of iron W here 
the stone head was sharpened only at one end the blunt end ^^as 
sometimes cut out into a pipe-bowl, the handle, hollowed, serving 
as the stem The weapon was at once s>mbohcal of war and 
peace, and was ceremoniously buried at the termination of 
hostilities, to be as formally exhumed when the feuds revived 
Hence the colloquialism “ to bury the hatchet ” 

TOMASZOW, or Tomaszow b abryc 7 Ny, an industrial town 
of Russian Poland, in the government of Piotrkow, 41 m N L 
of the town of Piotrk6w Pop (1897), 21,041 It has woollen 
mills, steam flour-mills and ironworks 

TOMATO, Lycopersicum esculentum (Nat Ord Solanaceat), 
a tender annual, native of South Amenta, probably Peru 
The fruit is much esteemed m salads and as a vegetable Efforts 
have been made to popularize it for dessert, with varying success 

Plants intended to fruit out of doors during the summer should 
be raised from seed sq^n at the end of February or early in March 
under glass m a temperature of about 60° Pots, pans or shallow 
boxes are suitable for the purpose The compost should be light and 
flesh preferably of loam sand and leaf mould m equal proportions 

As soon as the young plants appear they should be fully exposed 
to sunlight, as near the glass as practicable When the second pair 
of leaves appeal they should be potted singly in pots of about 3 m 
diameter using slightly richer compost and less sand 1 lus opera- 
tion should on no account be defeiicd The next shift should be 
into pots 7~8 in diameter the compo->t mostly loam, enriched with 
the asnes of plants, &c from the refuse heap The first flowers 
will appear towards the end of April or caily in May The pollen 
should be gathered and applied to the stigma^ of the flowers by 
hand The plants should be fit for planting out early in June and 
should bear at least two clusters of rapidly growing fiuits Ihey 
should be planted m the sunniest and warmest position availabh 
It is customary to confine the plants to one shoot, pinching off all 
lateral shoots as tlioy appeal Owing to the fickleiu ss of the English 
climate it is of the utmost importance tliat the setting of fruit 
should be secured early Manure should bo applied sparingly to 
tomatoes until the crops become heavy 

Under glass, without artificial heat, tomatoes succeed well In 
cold, sunless seasons, however, the crops are seldom remunerative 
The culture is substantially as advised for out of doors In heated 
structures tomatoes may be produced all tlie year round They 
are always a small and precanous crop during winter, however 
During summer the crops are usually heavier and of better flavour, 
even in favourable seasons, than from out of doors It is necessary 
to provide a succession of plants to replace those that are being worn 
out by heavy cropping Periodical sowings are therefore necessai^ 
Some prefer to raise the plants intended for winter fruib’-n 
cuttings inserted in August Plantmg out is usually 
shallow benches 111 small quantities of moderately nc^ ^‘^“1 
shoots trained on wires near the glass As uounsnment is 

rcouired new soil is added In this wav luxuriance, to 


which the tomato is so addicted, is avoided The plants should 
never be allowed to become dryr-they are large consumers of water 

The following varieties compnse some of the best in cultivation 

Large Smooth Red Fruited — The Hastmgs, Conference, Ham 
Green Favourite Perfection 

Yellow h rutted — Chiswick Peach, Golden Jubilee, Carter's Green- 
gage 

Early Varieties for Outdoor Culture — Chemm, Frogmore Sele'',ted 

TOMB (Gr vv/x/Ja, rufipoq, probably allied to Lat tumulus, 
literally a swelling, tumere, to swell), a general term for a place of 
burial for the dead, including the excavation or cavity in which 
the bod> IS laid and the superstructure which marks the place- 
(See Burial and Funeral Rites ) 

The various forms which the tomb has taken throughout the ages 
are treated under such heads as Barrow, Cairn, Tumulus, 
Cenotaph Sarcophagus, &c 

TOMPA, MIHALY [Michafl] (1817-1868), Hungarian lyric 
poet, was born in 18 1 7 at Rima-Szombat, in the county of Gomor, 
his father being village bootmaker He studied law and theology 
in Saros-Patak, and subsequently at Budapest, and, after many 
vicissitudes, at the age of thiitv he accepted the post of 
Protestant minister in Bejc, a small village in his native county, 
whence, in two years, he removed to Kclemer, and four years 
later to Hanva, in the county of Borsod, where he remained 
till his death m 1868 

At the ige of four-and-twenty Tompa published his first poems 
in the Athenaeum which soon procured for him a high reputation 
His Art volume Ni^prepik is Nipmondak ( ‘ Folk Legends and 
lolk-Tales") m 1840 met with great success and the same may 
be said of the first volume of his “ Poems " in 1847 he 

took part in the Wai of I nclopcndcncc acting as field chapLiin to 
the volunteers ot his county and seeing several battles, out the 
unfortunate close of that heroic struggle silenced his poetic vein 
for a considerable time and when in 1852 and 1853 he gave vent 
to his patriotic gnef in some masterly allegories on the state of 
oppressed Hungary he was twice arrested by the Austrian authon- 
ties After being released he published his Vudgregik (“Legends 
of Floweis') a collection of poems showing great imagination 
and love of nature Soon after this he became oppressed with 
melancholy and abindoncd this branch of poeti'y He published 
three volumes of sermons “ which says his biographer Charles 
Szasz Protestant bishop of Budapest ‘ are among the best in 
Hungarian literature and will favourably compare with those of 
Robertson Monod or Parker " His collected poetical works were 
published at Budapest in 1870 and again in 1885 


TOMPKINS, DANIEL D (1774-1825), American politician, 
was bom at Scarsdale, Westchester county. New York, on the 
2ist of June 1774 He graduated at Columbia College in 1795, 
and was admitted to the bar m 1797 In 1801 he was elected 
to the state constitutional convention, in 1803 was a member 
of the state assembh, and m 1804 was elected to the national 
House of Representatn es, but became a judge of the state 
supreme court, and served as such until 1807 lie was governor 
of New York in 1807-1817 , and in 1817-1825, during both terms 
of President James Monroe, was vice-president of the United 
States In March 1812, under the authority of art xviii of 
the New York constitution of 1777, he prorogued the legislature 
— the only instance of the exercise of this power During the 
war of 18 1 2 he vvas active in equipping and arming the New York 


militia hor this purpose he borrowed much money on 
personal security , and sometimes neglected to secure proper 
vouchers Later the state comptroller announce*/ * 
ot $120,000 in the military accounts, but claimed that 

the state owed him $130,000 Later i/o t>^^g3,tions disclosed 
that the state actually owed him $90,000 In 1821 

he was president of the state c(i/»i>titutional convention He 
died on SUten Island, N v, <>" the nth of June 1825 

The Mtltlarv Paherr V L) Tompkins, J 807-1817 (3 Vols , 

t8o 8 werf / See D S Alexander 

• (New York. 1906) 


fQ^XlNSVILLE, a former village of Richmond county, 
.» York, USA, since 1898 a part of the borough of Richmond, 
New York City It is on the N E shore of Staten Island in 
New York Bay, about m S by^ W of the southern extremity 
of Manhattan Island, and is a residential district of New York 
City Tompkmsville was laid out m 1814-1815 upon a tract 
of about 700 acres, most of which was owned by Daniel D 
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Tompkins It was chartered as a village in 1S23, but because 
of legal flaws the charter was revoked soon after Tompkins’s 
death (in 1825), and theieafter the village was gradually absorbed 
bv New Brighton and Edgewater (both incorporated m 1866), 
though the locality contmued to be called Tompkmsville 

TOMSK, a government of western Siberia, extending from 
the 'Chinese frontier northwards to 6® N , and bounded by the 
government of Tobolsk on the N W , by Yeniseisk on the N E 
and E , by north-western Mongolia on the S E and by the pro- 
vince of Semipalatinsk on the S and W Its area, 327,284 sq m , 
IS more than one and a half times that of h ranee The surface 
includes in the south-east the high alpine tracts of the Altai 
Mountains, and in the north-west and west the lowlands of the 
Irtysh and the marshy tracts of the Ob The Altai Mountains 
or Sailughem system, which at their northern extremity join 
with the Sayan Mountains, run from north-east to south- 
west along the Russo-Chmese frontier, and arc cleft by a deep 
gorge through which flows the Yenisei (sec Altai) A zone, 
some 200 m m width, of alpine tracts fringes the outer margin 
of these mountains, which have a very steep slope towards the 
north-west, although their south-eastern foot-hills rest on the 
plateau of Kobdo (4500 to 5000 ft ) A chair having a north- 
western direction —the Salair Mountains —shoots off from the 
mam range of the Altai, between the Tom and the Chumysh, it is 
about 170 m m length, with a w idth of nearly 60 m , and contains 
the most productive silver-mines of the region, as also several 
gold- washings Its upheaval belongs to a more recent epoch 
than that of the Sailughem range, and (like the mountains of 
Turkestan, having a north-west direction) it is composed of 
diontic rocks In the Kuznetsk depression it is overlain by 
deposits of the Lower and Upper Carboniferous, containing 
beds of coal The Kuznetskiy Ala-tau, one of A von Humboldt’s 
meridional upheavals, consists of a senes of ridges running 
south-west to north-east 

Tomsk IS drained principally by the Ob and its tributaries but 
the south east comer drains into the Abakan a tnbutary of the 
Yenisei The Ob formed by the union of the Biya and Katun 
has within the government a course of more than 800 m and is 
navigated as far as Barnaul and Biysk Its tnbutarics the Tom 
(450 m ) Vasvugan (530 m ), Kct (230 m ) and fym (200 m ) arc 
all navigable The Chulym and the Chumvsh are also large rivers 
The Bukhtarma Om Uba and lara tnbutancs of the Irtysh are 
worthy of notice 

The climate is sov ere and is moreover, very wet in the north-west 
The average yearly temperatures at Tomsk, Kouisk and Barnaul 
are 30 2®, 31® and 32 7® (Jan 4® 6 2® and 3 7®, Julv, 65 5® 08 5® 
and 62 2®) respectively The Altai steppes enjoy a much <lricr 
climate than the lowlands and are clothed with beautifurvegetation , 
m the sheltered vaUeys corn is grown up to altitudes of 3400 and 
4250 ft 
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The population was estimated in 1906 as 2,412,700 The 
bulk (90 %) IS Russian, the itmamder bemg Ostyaks, Mord- 
vinians, Tatars (mostly m the Altai), Teleuts and Telenguts 
(Mongol tribes, chiefly in the Altai), and nomad Samoyedes, 
representing a mixture between the Samoyedes and the Ostyaks, 
and dwelling along the Ob River and its tnbutanes The p’-e- 
vailing religion is Greek-Orthodox, but there are also some Non- 
conformists, Roman Catholics, Jews, Mahommedans and pagans 

Agriculture is the predominant occupation, and excellent 
crops are obtained in the southern portion of the government, 
especiallv m the Altai Livestock breeding is very important, 
and butter-n^aking in model dairies, partly co-operative, has 
developed gre:^ ? butter being exported from Tomsk' to western 
Europe fradS^^'*' actively carried on at Tomsk and Barnaul, 
the efuef centres for the trade of Siberia with Russia The B13 sk 
merchants carry ou^a barter trade with Mongolia and China 

The government is divided into six districts, the chief towns of 
which are Tomsk, Barnaul, Biysk Kainsk, Kuznetsk and Marlinsk 

(P A K , J T Be ) 

TOMSK, a town of Western Siberia, capital of the government 
of the same name, on the Tom, 27 m above its confluence with 
the Ob Pop (1900), 63,533 Tomsk is an episcopal see and 
the largest city of Siberia, exceeding even Irkutsk in population 
and commercial importance The great Sibenan highway from 
Tyumen to Irkutsk passes withm 54 m (by branch railway to 
Taiga) of Tomsk, whieh is the terminus of the navigation by 
steamer from the Urals to Siberia It has, moreover, communica- 
tion by steamer with Barnaul and Biysk in the Altai The town 
IS not an administrative centre, like so many Russian cities, but 
an entrepot of wares Before 1824 it was a mere village, but 
after the discovery of gold in the district it grew rapidly It is 
built on two terraces on the right hank of the Tom, and is divided 
into two parts by the Ushaik i The best building is the univer- 
sit} The industries are almost entirely confined to tanning 
and the manufacture of carriages Tomsk has a university 
(founded in 1888, with 600 students), and archaeological, 
ethnological, zoological, botanical and mmeralogical museums, > 
a technological institute, a cathedral (finished m 1900), public 
library and scientifii societies (naturalist, geographical, medical, 
musical, &c ) Ihe city was founded in 1604 

TOM-TOM. or Tam- Tam, a native Indian and Asiatic word, 
reduplicated ' and onomatopoeic in form, for a drum, hence 
often loosely applied to the various types of primitive drum 
used for purposes of religious excitement, war, signalling, &c , 
by savage tribes throughout the world The term is applied 
strictly to the metal gongs of the Far East, which are flat disks 
with a shallow rim 
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